@ HAYUHAS APTEAD

AKADNEMHYECKOE H3AATEADCTBO

ISSN (p) 2712-9462
ISSN (e) 2541-8068

Ne 11/2025

HAYYHbIN }XYPHAN
«A POSTERIORI»

MockBa
2025



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

HAYYHbINA XXYPHAN
«A POSTERIORI»

Yupepgureno:
0O6wecTBO C OrpaHUYEeHHOW OTBETCTBEHHOCTbIO «A34aTenbCTBO
«Hay4yHasa aptenb»

ISSN (p) 2712-9462
ISSN (e) 2541-8068

MepunoanyHocTb: 1 pas B mecsl,

ypHan pasmelyaetca B HayyHoW aneKTpoHHOW 61ubnmoTeke
elibrary.ru no sorosopy Ne511-08/2015 ot 06.08.2015

ypHan pasmelLeH B MeXK4yHapogHOM KaTanore
nepuoaunyeckux nsgaHun Ulruch’s Periodicals Directory.

BepcTka: Maptupocan O.B.
PenakTop/koppektop: MapTupocsH I.B.

Yupeautenb, usgatenb U pedakumn
Hay4Horo ypHana «A POSTERIORI»
Akagemuuyeckoe M3gaTenbCTBo «HayuHas apTenb»:
+7 (495) 514 80 82
https://sciartel.ru
info@sciartel.ru
450057, yn. CanasaTta 15

MognucaHo B nevaTtb 09.11.2025r.
dopmat 60x90/8
Ycn. ney. n. 29.76
Tupax 500.

OTnevaTtaHo
B peAaKLMOHHO-U3[aTeNIbCKOM OTAEeNe aKaeMUYECKOoro n3aaTenbCTaa
«HayyHas apTenb»
https://sciartel.ru
info@sciartel.ru
+7 (495) 514 80 82

LleHa cBobogHas. PacnpocTpaHsaeTcs No noAnucke.

Bce cTaTby NPOXOAAT 3KCMEPTHYIO NPoBepKy. TOUKa 3peHus pefakuuu He
BCerfa coBnajaer ¢ TOYKOM 3peHnsa aBTOPOB NyBAUKYeMbIX CTaTei.

ABTOpbI CTaTell HECYT NOJIHYHO OTBETCTBEHHOCTb 33 COAEPaHue cTaTeit 1 3a
cam ¢aKT ux nybankaumu. PefaKkumsa He HeceT OTBETCTBEHHOCTM nepes,
aBTopaMu U/MAnM TPETbUMM IMLAMM 33 BO3MOXKHbIN yLLep6, Bbi3BaHHbIN
nyb6anKaumen cTatom.

Mpn ncnonb3oBaHUN M 3aMMCTBOBAHMM MaTepKUanos, 0I'Iy6}1l/IKOBaHHbIX B
Hay4YHOM XKypHase, CCbl/IKa Ha XXypHan obs3aTenbHa

InasHbIi pedakmop:

CykuacsiH Acatyp AnbbepToBuy, K.3.H.
PedakyuoHHbIli cogem:

A6uposa N'yamupa LlyxpatoBHa, 4,.T.H.

ABsa3oB Capaop»KOH IPKUH Yraum, 4.C.-X.H.
AracdoHoB Opuii AnekceeBny, 4.M.H.
AneiiHnkoBa EneHa BnagumupoBHa, 4.roc.ynp.
Anwues 3akup lNyceitH ornbl, 4.pun.arp.H.
Awpanos baxoaypaoH Mynotosuy, K.Gu.H.
babasaH AHXKena BnagucnasoBHa, 4.nea.H.
bauwesa 3uns BarusosHa, 4.¢u.H.

bynatoBsa Aiicbiny UnbaapoBHa, K.COLLH.
bypak /leoHna Yecnasosuu, K.T.H., PhD
BaHecaH Awot CapKUcoBmY, 4.M.H.

Bacunbes ®egop Netposuy, 4.t0.H., uneH PAKOH
BenbuuHckas EneHa BacunbeBHa, 4.Gpapm.H.
BuHeBcKaa AHHa BayecnaBoBHa, K.nea.H.
Fabpycb AHApeit AneKcaHApPOBUY, K.3.H.
Fanumosa lNysanua A6KagUpPOBHa, K.3.H.
FetmaHckas EneHa BaneHTUHOBHA, 4.nej.H.
T'mmpaHosa lNysenb XamumaynnosHa, K.3.H.
lpuropbeB Muxaun ®egoceeBuy, K.C.-X.H.
I'py3suHckana EkatepuHa UropeBHa, K.10.H.
F'ynues Urban Agunesuy, K.3.H.

Aatuii Anekceit Bacunbesuuy, a.m.H.

Aonros AMuUTpuiAi UBaHOBKY, K.3.H.

Aycmatos A6aypaxum [lycmaToBuy, K. T. H.
ExkkoBa HuHa CepreesHa, a.nej.H.

Ekwukees Tarep KaabipoBuy, K.3.H.

EnxueBa MapuHa KOHCTaHTUHOBHA, K.nea.H., npod. PAE
EdppemeHKo EBreHnii Cepreesuy, K.M.H.
3akupos MyHaBup 3aKMeBUY, K.T.H.

3apunos XycaH baxoguposuy, PhD.

UsaHoBa HuoHuna UBaHoBHa, A.C.-X.H.
KanyxuHa CeetnaHa AHaToNbeBHa, A.X.H.
KaHapeiikuH AnekcaHap UBaHOBMY, K.T.H.
Kacumosa funapa PapuToBHa, K.3.H.
KupakocaH CycaHa ApCeHOBHa, K.10.H.

Kup 6 *ymarynb Chamb6eKoBHa, 4.BET.H.
KneHunHa EneHa AHaTosbeBHa, K.OUNOC.H.
KnewmHa MapuHa leHHagbeBHa, K.9.H.,
Kosnos lOpwuii MaBnoBuy, 4.6.H., 3ac/1yeHHbI 3Konor PO
KoHapawmuxuH AHapeit bopucoBuy, 4.3.H.
KoHonaukosa Onbra MuxainosHa, 4.m.H.
Kynukosa TaTbAHa MBaHOBHA, K.NCUX.H.
Kyp6aHaeBa /lIunma XaMmaTtoBHa, K.3.H.
KypmaHosa /lunua PawnpgosHa, 4.3.H.
NapuoHoB Makcum Buktoposud, 4.6.H.
ManbiwkuHa EneHa BnagumuposHa, K.u. H.
MapkoBa Hapexpa FpuropbesHa, a.nea.H.
Mewepsakosa Anna BpoHucnaBoBHa, K.3.H.
Myxamageesa 3uHdpupa PaHUCOBHA, K.COLL.H.
MyxamegpoBa lynuexpa PuxcubaesHa, K.nea.H.
Ha6ues Tyxramypopg Caxo60Buy, 4.T.H.

MeckoB ApKaanii EBreHbeBuY, K.MOJUT.H.
MonoseHs Cepreit UBaHOBMY, K.T.H.
NMoHomapesa J/lapuca HukonaesHa, K.3.H.
NounBanos AnekcaHap Bnagumuposuy, o.m.H.
MpowwnH UBaH AnekcaHapoBuY, A.T.H.
CarrapoBa PaHo KagblpoBHa, K.610/1.H.
CaduHa 3una 3abUpoBHa, K.3.H.

CumoHoBMY HUKonan EBreHbeBuy, 4.ncvx. H., akagemuk PAEH

CupuK MapuHa CepreeBHa, K.10.H.

CmupHos Masen NleHHaabeswuy, K.nea.H.

Crapues AHgpeii BacunbeBuy, 4.T.H.

TaHaeBa 3amdupa PaducosHa, a.nea.H.

Tepsues BenenuH Kpnbceres, 4.3.H., uneH PAE

Ymapos bexsoa TypryHnynatosuy, A.7.H.

Xaiipos Pacum 30/IMMXOH yrAbl, K.Nea.H.

Xam3aeB MHOM}KOH Xam3aeBuy, K. T. H.

XacaHos CaitauHabu CaiigMBanmeBuy, 4.c.-X.H.
YepHbiwes AHapeii BaneHTUHOBMY, 4.3 .H.

Yunapgse Meopruii BuasMHOBKUY, 4.3.H., A.10.H., uneH PAE
LUunkuHa EneHa J/leoHMAOBHA, 4.COLLH.

LLkupmoHTOoB AnekcaHap Mpokonbesuy, A.T.H., uneH-PAE
LLinaxos CraHucnas Muxaiinosuy, 4.¢pus.-mat.H.
LowwuH Cepreii Bnagumunposuy, K.10.H.

tOcynoe Paxumbax MaAMMbAHOBKY, AN. H.

fiIkoBuwmHa TaTbsAiHa PeAOPOBHA, A.T.H.

fAnrupos Asat Basuposuu, 4.35.H.

ApynnuH Paynb Padasnnosuy, a.3.H., uneH PAE



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

COOEPXAHME
TEXHUKA U TEXHONOIMMA

Gurbanov D., Atayev R., Atamyradov A., Charyyeva A. 11
ADAPTING MODERN PEDAGOGICAL APPROACHES FOR ENGINEERING EDUCATION IN
TURKMENISTAN: A COMPARATIVE REVIEW OF TRADITIONAL AND MODERN METHODS

Nazarova G., Bashimova M., Annamyradova B. 13
THE ARCHITECTURE OF FIBER OPTIC NETWORKS AND THE CONSTRUCTION OF GPON NETWORKS

Annakynbies LL.P. 14
KOHCTPYKTUBHbIE OCOBEHHOCTW SHEPTETUYECKOW FA30TYPEMHHOM YCTAHOBKM

AHHarenbguesa H., lUuxuesa O., N'yp6aHos WU., Yapbies 3. 17
BHEAPEHME COBPEMEHHbIX TEXHO/IOTMA B  CTEKO/NIbHYKD  MPOMbILLAEHHOCTb
TYPKMEHUCTAHA

lfypb6aHaypabies M., OBesoBa O., Annabepauesa M., AtanbieBa I'. 19
TENEKOMMYHUKALIMOHHBIE TEXHOJTOTUW: PA3BUTUE, TEHAEHLU W U NMEPCNEKTUBBI

fypbanaypabies M., HobaroBsa A., Opasosa A., [I)kymaKkosa O. 21
MHOOPMALUNA U TENEKOMMYHUKALUMWN: COBPEMEHHbBIE TEXHOJIOTUN N X BAUAHUE HA
OBLLECTBO

Unnunes A.X., babakynbies C., AMaHmyxammegos M., OKoaxbies T. 23
PE3Y/IbTATbI METOAOB MOBbLIWEHNA 3PPEKTUBHOCTU PABOTbl TA30OTYPBUHHbIX
YCTAHOBOK

Kakabaesa Ax.b., Maiirbicbi3os A., lenguesa ., lypbaHrengues M. 25
MCNOJIb3BOBAHME BTOPUYHbLIX SHEPTOPECYPCOB B NMAPOKOTE/IbHbIX YCTAHOBKAX

Po3blies A.K. 28
CETU CBA3N HOBOIO NOKOJIEHNA KAK OCHOBA LLM®POBOIO OBLLLECTBA

CENbCKOE XO3AMNCTBO

Hypnbiesa AXK.A., XaHcapbiesa O.A. 31
B/IMAHUE CO/THEYHOW SHEPTUM HA POCT PACTEHUI

Aymammedov Sh., Hojamberdiyev H., Saparov O. 33
AGRICULTURE: MODERN TRENDS, CHALLENGES, AND FUTURE PROSPECTS

Babayev A., Amanova Sh., Gandymov A., Ovezov A. 35
AGRICULTURAL ECONOMICS AND MANAGEMENT: A KEY DIRECTION FOR PROFITABILITY AND
SYSTEMIC RESILIENCE

Bashimova J., Ashyrov D. 37
INTEGRATING LAND AND SEA: AKEY DIRECTION FOR SUSTAINABLE AGRICULTURE, FORESTRY, AND
FISHERIES




AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Batyrov A., Haydarov N., Gulayeva O.
MODERN METHODS OF FRUIT AND VEGETABLE PROCESSING: A KEY DIRECTION FOR NUTRITIONAL
SECURITY AND WASTE REDUCTION

Geldimuhammedov G., Soyunova G., Ashyrberdiyev B.
THE ROLE OF AGRICULTURE IN GLOBAL ECONOMIC DEVELOPMENT AND SUSTAINABILITY

Handovletov R., Allaberdiyev Y., Allaberdiyeva A.
AGROECOLOGY: A CORE DIRECTION FOR SUSTAINABLE FOOD SYSTEMS AND CLIMATE RESILIENCE

Jumanazarov H., Kakabayev K., Bashimova G.
MODERN ENGINEERING AND TECHNOLOGY: A KEY DIRECTION FOR GLOBAL INDUSTRIAL AND
SOCIETAL ADVANCEMENT

Kakabaey A., Golyayev N., Atagarayeva H.
DIGITAL TRANSFORMATION OF TECHNICAL MAINTENANCE: A KEY DIRECTION FOR OPERATIONAL
RELIABILITY AND COST OPTIMIZATION

Kerimova A., Annayeva A., Gylyjova M.
MODERNIZING COTTON AND GRAIN PROCESSING: A KEY DIRECTION FOR INDUSTRIAL EFFICIENCY
AND VALUE CREATION

Kurbanov M., Akmadov N. Amanberdiyeva M.
FUNDAMENTALS AND FINANCIAL IMPLICATIONS OF RISK MANAGEMENT: A KEY DIRECTION FOR
CORPORATE RESILIENCE
Nepesov B., Baylyyeva M., Kadyrova G.
AGRICULTURE AND THE ROLE OF INNOVATION IN SHAPING THE FUTURE OF GLOBAL FOOD
SYSTEMS
Shyhmammedov B., Annageldiyev G., Atayeva A.
MODERN AGROCHEMISTRY AND SOIL SCIENCE: A KEY DIRECTION FOR SUSTAINABLE
PRODUCTIVITY AND ENVIRONMENTAL HEALTH

9KOHOMWKA U YNPABNEHUE

Allaberdiyeva T.
THE IMPACT OF DIGITAL CURRENCIES ON GLOBAL FINANCIAL STABILITY

ounocoona

lf'ynosa A., Mbipataypaplies H., MepaaHosa .
coumonormna n ennocoena TEXHONOMMYECKOIO NMPOIPECCA

DOxymagypabiesa O., Mbipataypabies H., Annabepauesa A.
MEOATOTMYECKAA MCUXONOTUA: KNTKOY K SODEKTUBHOMY OBYYEHUIO N PA3BUTUIO

Wamammepgos M.[.
PA3BUTUE N OCHOBHbIE ®U/TOCODPCKUE IPYMMbI

ounonorma

Annayeva A.M.
THE USE OF MODERN EDUCATIONAL TECHNOLOGIES IN LEARNING THE KOREAN LANGUAGE

39

41

42

44

46

48

50

52

54

58

62

64

66

69




HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

Babayev A., Amanov M., Garajayeva A., Amanmuhammedov D. 72
SOIL HEALTH AND SUSTAINABLE YIELDS: A PRACTICAL GUIDE TO MODERN AGRICULTURE

Babayev A., Annamov R., Artykova G., Erlekova A. 73
UNLOCKING THE MIND: THE PURPOSE, TASKS, AND RESEARCH METHODS OF PSYCHOLOGY

Berdiyeva O. 75
METHODS OF TEACHING ENGLISH: APPROACHES, TECHNIQUES, AND INNOVATIONS

NEOATOTUKA

Batyrova L. 79
OIL AND GAS ECONOMICS: MANAGING RISK AND MAXIMIZING VALUE IN THE ENERGY SECTOR

Kulyyev Y., Kakalyyev S., Japarov J. 80
TEACHING AT INSTITUTES AND UNIVERSITIES: APPROACHES, CHALLENGES, AND FUTURE
DIRECTIONS

Kulyyev Y., Kakalyyev S., Japarova Ch. 82
TEACHING IN INSTITUTES AND UNIVERSITIES: EVOLVING PRACTICES AND FUTURE DIRECTIONS

Maminova J., Kasymova S., Galpakova A., Altybayeva N. 84
COMMUNICATIVE COMPETENCE IN THE 21ST CENTURY: EVOLUTION, MODELS, AND
IMPLEMENTATION IN LIGHT OF MODERN APPROACHES

Ovezova G., Hojamammedova M. 86
ENERGY LIFELINES: LOGISTICS AND REGULATION IN INTERNATIONAL OIL AND GAS TRANSPORT

Yapbiesa A.b. 88
BOCMUTATE/IbHbIE LEHHOCTW HPABCTBEHHbIX MPUHLIUIMOB

MEAMLMHA

Annayeva O. 92
HUMAN HEALTH: AN INTEGRATED APPROACH TO PHYSICAL, MENTAL, AND SOCIAL WELL-BEING

Annayeva O. 93
KEY MECHANISMS IN PATHOLOGICAL PHYSIOLOGY

Annayeva O. 95
PATHOLOGICAL PHYSIOLOGY: UNDERSTANDING DISEASE MECHANISMS

Annayeva O. 97
THE DIMENSIONS OF HUMAN HEALTH

Beknazarov Y. 98
MODERN SURGERY: INNOVATIONS, TECHNIQUES, AND FUTURE DIRECTIONS

Ovezberdiyeva L. 100
ENVIRONMENT AND HUMAN HEALTH: THE INTERDEPENDENCE OF NATURE AND WELL-BEING

Ovezberdiyeva L. 102
HYGIENE: A FUNDAMENTAL ASPECT OF HEALTH AND WELL-BEING




AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Ovezberdiyeva L.
MEDICAL ECOLOGY: THE INTERSECTION OF HEALTH AND THE ENVIRONMENT

AWHaszapos X., babaes O.
SOPEKTUBHOCTbL UMMYHOTEPAMMN  XPOHUYECKOIO A®TO3HOIO CTOMATUTA C
MCNONb30BAHMEM PEPY/Ibl TYPKMEHCKOM

Anna6epapbies f.A.
ANMNAPATbl MCKYCCTBEHHOTO KPOBOOEBEPALLIEHNA

Anna6epapbies f.A.
MCKYCCTBEHHAA KPOBb W OMbIT WUCNONb30BAHWUA EE B MPAKTUKE HEOT/IOMHbIX
COCTOAHUM

AmaHos .
MPOPUNAKTUKA PAKA MEYEHU M1 BO3SMOXHOCTU UMMYHOTEPANUN

AmaHosa C.A.
PACYET SHEPFETUYECKUX 3ATPAT OPFAHM3MA. COCTABNEHWUE PA3ZENOB NPUEMA MULLIA
(MEHIO)

AmaHosa C.
NOCTNAHAEMMWYECKME TEHAEHLWMMW B PA3BUTUN MEONLMHCKOW TUITNEHDI

AHHaeBa O.B.
r’MMNOKCKA U EE BNINAHUE HA OPTAHU3M YE/TOBEKA

AHHambIpaaos J.
OCHOBHbIE NOHATNA SKOHOMMWKN 34PABOOXPAHEHUA

AHHaHenecosa A.O.
COBPEMEHHBIE CTPATEITMA N BbI3OBbI B OHKO/1IOTMWN: OT MOJTEKYNAPHbBIX MEXAHM3MOB
K MEPCOHAIM3MPOBAHHOM TEPANUM

ApTtbikoBa C.K.
SOMBPUOTEHE3: OBLLWE NPEACTAB/IEHUA

AtabannbieBa ML.A.
SNMAEMMUONOTNA: HAYKA OB 3AKOHOMEPHOCTAX PACMPOCTPAHEHMA BONE3HEM B
nonynaunm

AtabannbieBa M.A.
TOKCUKONOTINA: HAYKA O AAAX U 3ALLUUTE XUBbIX CUCTEM

ba6aesa C.LL.
ONATHOCTUKA U TIEYEHUE METACTA30B B KOCTAX: COBPEMEHHbIW B3rNAL

bakbieBa B.X.
OKCMOATUBHbIA CTPECC W CBOBOAHOPAAMKANBHBIE TMPOLIECCHI B MATOMEHE3E
3ABOJIEBAHUN

Bermbipagos b.C.
AOCTYNHOCTb MEANLMHCKUX YCNYT: CTATUCTUYECKUIA AHANTN3

103

105

109

111

114

116

119

121

124

126

129

131

133

136

138

141




HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

bermbipagos M. 143
PACMNPOCTPAHEHHOCTb CEPAEYHO-COCYANUCTbIX 3AEO/TEBAHUIA CPEAIN BCEX BO3PACTOB

beppguesa LL.X., Opasrenguesa A.A., AHHaeBa T.A. 146
MMNEPTEH3MBHbIE HAPYLLEHWNA BEPEMEHHOCTU

bepauesa /1., Ceiingos I. 148
TMIMEHA: HAYKA O 340POBbE U MPODUMAKTUKE

fenbambipanos A. 151
BUTAMWHbI U UX POJ/1b B METABEO/TIM3ME YE/TOBEKA: OB30P COBPEMEHHbIX AAHHbIX

F'ynrenpues M.T. 154
METO/Ab! NEYEHWA 3ABO/IEBAHUIA C/TYXOBOW CUCTEMbI YENNOBEKA

F'ynnbieBa A.M. 155
PA3HOBMAHOCTU AHOMANUA NOAMKENYAO0YHOW KENE3bI

fyp6anrynvies b. 157
OCOBEHHOCTHU CEPLI,E‘-IHO—COCYLI,MCTOVI CUCTEMbI YETOBEKA

lyp6aHrynvies b.C. 159
®U3NONOTMYECKME OCOEEHHOCTW HEPBHOM CUCTEMbI B MACCOBOM CMNOPTE

Dxxanapos M.I. 161
HAPYLWEHWA OBMEHA BELLECTB: BUOXUMUYECKUE MEXAHU3Mbl OXXMPEHNA N CAXAPHOIO
OVNABETA

Dxxanapos M.I. 164
BUOXMMUYECKUE MOKA3ATE/IM KPOBU MPU 3ABOSTIEBAHUAX MEYEHU

Aypabiesa T.K. 167
COBPEMEHHbIE MOAXOAb! K IABOPATOPHOW ANATHOCTUKE ONYXOJIEN

UnamaHosa A.1. 169
MEXAHWU3Mbl BO3HUKHOBEHWA AEMNPECCUN U COBPEMEHHbBIE NOAXOAbI K NEYEHUIO

Kakabaesa O.A. 171
MCOPUNA3: AYTOMUMMYHHASA NPUPOAA, COBPEMEHHBIE METOAbI AMATHOCTUKKU U TEPANUA

Kakabaesa O.A. 173
POJIb LUUTOKMHOB U T-KNIETOK B PA3BUTUN AYTOMMMYHHbIX 3ABOJIEBAHUIM KOXKMU

Knblumamepgosa M.LL. 175
PEMNPOAYKTUBHbIE HAPYLUEHNA Y EHLLWH C NPOTAKTUHOMAMU TMNOPU3A

Kynues A. 178
METOA CTAHOAPTU3AUMU U ETO 3HAYEHWE B MEAUUMHE

NamaHosa A.b., Towmesa I A. 180
COCTOAHME WNTOBUAHOM }ENE3bI Y BOIbHbIX C AOEPOKAYECTBEHHbLIMMW ONYXONAMMU
N TUNEPNNACTUYECKMMMWM NMPOLUECCAMU XKEHCKNX MO/T0OBbLIX OPTAHOB




AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Manukosa A.A. 183
MEOANUMHA: 3BOAOUMA NAPAONTM OT NCKYCCTBA K HAYKE M BbI3OBAM XXI BEKA

Mepeposa b.A. 186
BIMAHUE AJTIKOTOJ1A HA LLEHTPAJIbHYO HEPBHYHO CUCTEMY YEJTOBEKA

Mepeposa b.A. 188
COBPEMEHHbIE METOAbI MPO®PUNAKTUKN KYPEHUA CPEAV MOAPOCTKOB

Mepeposa b.A. 191
BNUAHMUE ANKOIToN1A HA OPFTAHM3M NOAPOCTKOB

Monnaes A.A. 193
OMbIT MCMNONBb30OBAHUA MEPUAYPANIBHOW AHECTE3MW ANA KYNUPOBAHWMA BOJIEBOrO
CMHOPOMA Y BOJ1IbHbIX C OCTPbIM CAKPOUIENTOM

Mommblesa O.T. 195
MCNOJZIb3OBAHNE NCKYCCTBEHHOIO MHTE/INTEKTA B MEOVUWHE

Mykbimosa A.[l. 197
AJINEPTOAEPMATO3bI: AEPMATUTbI, TOKCMKOAEPMUU U 3YAALLNE AEPMATO3bI

Mykbimosa A.[l. 199
KO¥HbIA TEMWMAHWO3, UHPEKLIMOHHBIE 3YAALWME 3AEO/TEBAHUA U NEAMNKYNES

Mypatosa M. 200
ATEPOCK/IEPO3E NPOBEAEHHbBIE COCYAMUCTbIE ONMEPALNN

MyxammepoBa A. 202
MHHOBALUMOHHBIE METO/Zbl 9KCNPECC-AMATHOCTUKN B KNIMHUYECKOWM MPAKTUKE

Myxammeposa 3.P. 204
MATOOMMYECKAA ®N3NONOIMNA PEAKTUBHOCTU OPTAHU3MA

Mbipagos I'.I. 206
BIMAHUE PAKTOPOB BHELUHEW CPEAbI HA PA3BUTUE OMYXOJ/IEBbIX HOBOOBPA3OBAHUM

Mpbipapos I'.1. 208
OCOBEHHOCTU AMATHOCTUKM 3TOKAYECTBEHHbLIX HOBOOEPA3OBAHUI

Mpbipapos I'.1. 209
OEHTOJ/10IMA B OHKO/10TMNA

Mpbipaposa M.C. 211
OBGLLUAAA HOPMANBHAA ®U13MO0TUA LEHTPANIBHOM HEPBHOM CUCTEMBbI

Mammepgcaxatosa C.\. 213
BAXHOCTb TMI'MEHbBI NMUTAHUA NPU SNUOEMUAX

Mammepcaxarosa C.4. 216
TMIrMEHUYECKAA OLUEHKA B/IMAHMA AZTIKOIToNA, TABAKA 1 HAPKOTUKOB HA OPTAHU3M




HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

HyHHaes X.E. 219
BAXHOCTb ®U3UYECKOW KYNbTYPbI B 3/J0POBOM OBEPA3E *WU3HU

Ose3bepguesa J1.C. 220
TMIMMeEHUYECKUE TPEBOBAHUA K OPTAHU3ALUN MUTAHNA HACENEHUA

Opasosa O.A. 223
NEWNCTBUE PA3HbIX BUAOB M3/TYYEHMA HA OPTAHM3M YE/IOBEKA

MNepasesa A.M. 226
TMIMEHUYECKAA XAPAKTEPUCTUKA GU3NYECKOW HATPY3KU TPYIA

TaraHoBa X. 229
CTATUCTUYECKUI AHANN3 YPOBHA CMEPTHOCTW B O4HOM NEYEBHOM YYPEXAEHUM

TaraHosa . 231
BMAHUE TOYHOCTU MEAULMHCKOM CTATUCTUKM HA MPUHATUE YMPABNEHYECKUX
PELLUEHWI B 34PABOOXPAHEHUM

Toraes H.T. 233
HOPMAJIbHAA ®N3NOT0TUA YEJTOBEKA: ®YHOAMEHTAJ/IbHBIE OCHOBbI YKU3HEAEATE/IbHOCTU

Xaunposa P.I. 235
NETOYHbIN CTBON

Xanpgosa P.MN. 238
HEPBbI CEPALIA

Xannvbiesa C.C. 240
OCHOBbI TENEMEAUUNHDI

Xannvbiesa C.C. 243
MPUMEHEHWE BEO/IbLUMX OAHHbIX (BIG DATA) B YNIPABJIEHUW 30PABOOXPAHEHVNEM

Xopaxkarenogues T.4. 246
COBEPLUEHCTBOBAHUE MPUMEHEHWNA MPOMNO®ONAY NOXKN/bIX NTAUMEHTOB

Xopxkarenaues T.H. 248
COBEPLLUEHCTBOBAHME MPUMEHEHMA MPOMO®ONA Y MNOXUABLIX NALUMEHTOB C
CONYTCTBYIOLLEN NATONOTMNEN

Armbiposa I'.P. 251
HOPMAJIbHAA ®U31O0TMA MbILLEYHOW CUCTEMbI

couunonorua
F'ynnbieBa A.M. 255

NOJIMTUKA NOCTOAHHOITO HEUTPAJIMTETA TYPKMEHUCTAHA KAK OCHOBA MWPA U
CTABUJIbHOCTH




AKALEMMYECKOE U3OATENBCTBO «HAYHYHAA APTE/1Ib»

TEXHHKA W TEXHOAOIHA

10



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

Gurbanov Davut,

Student

Atayev Resul,

Student

Atamyradov Annamyrat,

Student

Charyyeva Aygul,

Lecturer

Oguz han Engineering and Technology University of Turkmenistan
Ashgabat, Turkmenistan

ADAPTING MODERN PEDAGOGICAL APPROACHES FOR ENGINEERING EDUCATION IN TURKMENISTAN:
A COMPARATIVE REVIEW OF TRADITIONAL AND MODERN METHODS

Abstract
The field of engineering education is rapidly evolving worldwide, with modern pedagogical approaches

significantly reshaping how students learn and interact with complex technical concepts. In Turkmenistan,
the need for adapting modern teaching methods in engineering education is becoming increasingly critical
to meet global standards and foster innovation. This article explores the transition from traditional to modern
pedagogical approaches in engineering education in Turkmenistan. By comparing the conventional teaching
methods with contemporary approaches such as problem-based learning (PBL), active learning, and digital
tools integration, the article aims to highlight the benefits and challenges of each approach. Furthermore,
the paper suggests strategies for effectively implementing modern educational practices in the context of
Turkmenistan’s unique educational landscape.

Keywords:

engineering education, pedagogical approaches, Turkmenistan, modern education, traditional methods,
active learning, problem-based learning (PBL), digital tools.

Introduction: The Evolution of Engineering Education in Turkmenistan

Engineering education in Turkmenistan has traditionally been rooted in instructor-led lectures,
textbook-based instruction, and examinations that emphasize theoretical knowledge. While these methods
have successfully produced competent engineers over the years, the growing complexity of global
engineering challenges requires an evolution in educational practices. To remain competitive in the
international arena and prepare students for the demands of the modern workforce, it is essential to adapt
engineering education to include more contemporary pedagogical approaches.

Modern teaching methods, such as problem-based learning (PBL), project-based learning, active
learning, and the integration of digital technologies, offer significant improvements over traditional
instruction. These methods emphasize student-centered learning, critical thinking, collaboration, and hands-
on experiences that better reflect the skills and knowledge required in the engineering industry.

This article examines the traditional methods currently in use in Turkmenistan and compares them
with modern pedagogical approaches that have been successfully implemented in global engineering
education. The goal is to propose a framework for adapting these modern methods in the context of
Turkmenistan’s educational system.

1. Traditional Pedagogical Methods in Engineering Education

Traditional pedagogical approaches in Turkmenistan’s engineering education system have been largely
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based on didactic teaching, where the instructor is the primary source of knowledge. Students are expected
to listen passively, memorize theoretical concepts, and reproduce them in exams. While this method ensures
a strong theoretical foundation, it often limits students’ engagement with practical problem-solving and
critical thinking skills.

Key Characteristics of Traditional Methods:

1. Lecture-Based Instruction:

The core of the educational process is centered around lectures, where instructors deliver information
to students in a one-way format. This approach often emphasizes theoretical knowledge, which is later tested
through exams.

2. Rote Learning:

Students are expected to memorize large amounts of information and formulas, with less focus on
understanding concepts in depth or applying them in real-world scenarios.

3. Limited Student Interaction:

Traditional classrooms often lack interactive discussions and student participation. The teacher is seen
as the authority, and the students’ role is largely passive.

4. Assessment through Examinations:

Students are typically assessed through written exams that focus on memorized content rather than
their ability to solve practical problems or demonstrate creativity and innovation.

While these traditional methods have ensured that students develop a solid theoretical understanding
of engineering concepts, they do not fully equip students with the practical skills and critical thinking abilities
needed to excel in a rapidly evolving industry.

2. Modern Pedagogical Approaches in Engineering Education

In contrast to traditional methods, modern pedagogical approaches in engineering education
emphasize student engagement, critical thinking, and the application of theoretical knowledge to real-world
problems. These methods focus on developing skills that are essential for engineers in today’s
interconnected, fast-paced world. The following modern approaches are transforming engineering education
worldwide:

Conclusion

As Turkmenistan’s engineering education system strives to meet global standards, adapting modern
pedagogical approaches is essential. By integrating student-centered learning, problem-based learning, and
technology, the country can provide its students with the skills and knowledge necessary for success in the
21st-century engineering workforce. While challenges exist in transitioning from traditional methods, a
thoughtful, well-supported shift toward modern pedagogies will undoubtedly result in more skilled,
innovative, and capable engineers who are ready to contribute to global technological advancements.

References:
1. Dori, Y. J., & Belcher, J. (2005). The Effectiveness of Problem-Based Learning in the Instruction of
Engineering Students. Journal of Engineering Education, 94(3), 147-151.
2. Epstein, P. R., & Mills, D. (2005). Environmental Health: From Global to Local. Jossey-Bass.
3. McMichael, A. J., & Beaglehole, R. (2004). "The Globalization of Disease: An Overview." Environmental
Health Perspectives, 112(10), A544-A548.
4. United Nations Environment Programme (UNEP). (2020). The Impact of Ecosystem Changes on Human
Health. UNEP.
© Gurbanov D., Atayev R., Atamyradov A., Charyyeva A., 2025
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THE ARCHITECTURE OF FIBER OPTIC NETWORKS AND THE CONSTRUCTION OF GPON NETWORKS

Abstract

The deployment of fiber optic networks has revolutionized the telecommunications industry, providing
high-speed, reliable internet services that support a wide range of applications, from residential broadband
to industrial data transmission. Among the various types of fiber optic technologies, Gigabit Passive Optical
Networks (GPON) have emerged as a leading solution for the efficient distribution of broadband services.
This article explores the architectural principles of fiber optic networks, with a focus on the construction and
deployment of GPON networks. It discusses the components of GPON systems, their role in high-capacity
data transmission, and the advantages of implementing GPON in modern telecommunication infrastructures.
Furthermore, the article addresses the challenges associated with deploying GPON networks, including cost
considerations, scalability, and the integration with existing infrastructure.

Keywords:
fiber optic networks, GPON, passive optical networks, broadband, telecommunication infrastructure,
optical splitters, OLT, ONU, network deployment.

Main Text

Introduction to Fiber Optic Networks

Fiber optic networks are a critical component of modern telecommunication systems, offering
significant advantages over traditional copper-based systems, including faster data transmission speeds,
higher bandwidth, and lower latency. These networks use light signals transmitted through glass or plastic
fibers to transfer data over long distances, providing an ideal solution for the high-demand needs of modern
communication. Fiber optic cables are capable of transmitting large amounts of data with minimal signal loss,
making them suitable for high-bandwidth applications such as internet, video streaming, and cloud
computing.

The architecture of fiber optic networks can be broadly classified into two categories: Point-to-Point
(P2P) and Point-to-Multipoint (P2MP). In a P2P architecture, a dedicated fiber is used to connect the central
office or exchange to each customer, while in a P2MP architecture, multiple customers share a single fiber
connection through optical splitters. The latter is the foundation of Passive Optical Networks (PON), which
provide a cost-effective solution for delivering high-speed broadband services to a large number of users.

Overview of GPON Technology

Gigabit Passive Optical Networks (GPON) are a type of PON technology that enables the delivery of
gigabit-speed internet services using passive optical splitters to distribute the signal from a central office (also
known as the Optical Line Terminal (OLT)) to multiple end-users (connected via Optical Network Units
(ONUs)). GPON has become one of the most widely adopted fiber optic technologies due to its ability to
provide high-speed internet, voice, and video services over a single optical fiber infrastructure.

A GPON system consists of the following key components:

1. Optical Line Terminal (OLT): The OLT is located at the service provider's central office and serves as
the point of connection to the broader network. It converts electrical signals into optical signals and manages
the communication with multiple ONUSs.

2. Optical Network Unit (ONU): The ONU is located at the customer's premises and is responsible for
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converting the optical signal back into an electrical signal that can be used by end-user devices (such as
computers, phones, or televisions).

3. Optical Distribution Network (ODN): The ODN is the portion of the network that connects the OLT
and the ONU. It consists of fiber optic cables and passive optical splitters that distribute the signal from the
OLT to multiple ONUs. The passive optical splitters are a key feature of GPON systems, allowing a single fiber
to be shared by many users.

4. Optical Splitters: These devices divide the optical signal into multiple paths, enabling a single fiber
to serve multiple users. In a typical GPON network, up to 128 ONUs can be connected to a single fiber using
a 1:128 optical splitter.

5. Passive Optical Network (PON) Architecture: GPON uses a tree-based structure that allows for
efficient data distribution. The central OLT sends data to the optical splitters, which then distribute it to the
ONUs, ensuring that all users share the same fiber infrastructure without the need for active components in
the distribution network.

Conclusion

The architecture and construction of GPON networks represent a critical step in the evolution of
modern broadband infrastructures. GPON provides a cost-effective, high-capacity solution for delivering
high-speed internet services, making it an ideal choice for service providers aiming to meet the growing
demand for bandwidth. The efficient use of passive optical components, scalability, and future-proof
capabilities of GPON systems ensure that they will remain a key technology in global telecommunications for
years to come. Despite the challenges involved in deployment, including high initial costs and integration
with legacy systems, the advantages of GPON make it a compelling solution for modern communication
networks.

References:

1. Nordin, N.S., & Azman, H. (2017). "Overview of Passive Optical Network (PON) Technology." International
Journal of Engineering and Technology 9(3), 240-246.
2. Qiu, T., & Li, Y. (2016). "Gigabit Passive Optical Network (GPON): Key Technologies and Applications."
Journal of Optical Communications 37(1), 1-6.
3. Jain, R., & Jain, A. (2014). Fiber Optic Networks: Architecture, Design, and Optimization. Cambridge
University Press.
4. Kuriakose, P. & John, A. (2012). "Deployment and Optimization of GPON Networks." International Journal
of Communication Systems 25(10), 1462-1474.
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COBPEMEHHbIX 3HepreTMyecknx rasoTypbuHHbIX YycTaHoBOK ([TY), onpeaensiowmx UX BbICOKYIO
3¢ PEKTUBHOCTb, HaAEKHOCTb M MaHeBpPeHHOCTb. Ocoboe BHMMaHME yaensieTca KOHCTPYKLMM OCHOBHbIX
Y3/10B: KOMMpPeccopa, KOTOPbIi MOMXKET ObiTb OCEBbIM WA LEHTPOBEXHbIM U OTBEeYaeT 3a AOCTUNKEHUE
BbICOKOM cTeneHW MoBbllWeHnA AaBNeHWnA; Kamepbl CropaHuAa, rae npouncxoauT cTabunbHoe M nonHoe
CXKUTaHWe TONAMBA NPU SKCTPEMA/IbHO BbICOKMX TeMMepaTypax; U ra3oBoit TypbuHbl, KoTopasa npeobpasyeT
3HEpruio NOTOKa rasa B MexaHM4YecKyto paboTy, MCNo/b3ys C/IOXKHbIE CUCTEMbI BO3AYLIHOMO M NAEHOYHOTO
OX/TAXKAEHNA IONaTOK, M3rOTOB/IEHHbIX U3 KAapPOMPOYHbIX CM/1aBOB. PaccmaTpuBatloTCA TakXe 0CobeHHOCTH
KOMMOHOBKM (04HO- UM ABYXBa/ibHble CXEMbl), CUCTEMbI aBTOMATUUYECKOTO YNpaBAeHU U CMa3Ku, a TaKxke
MHTerpayma B obLLyto TenaoByo cxemy A8 nosbiweHus obuwero KN/, 4To B COBOKYNHOCTM obecneynBaeT
[0/ITOBEYHOCTb M 3KOJIOFMYECKYo 6e30nacHOCTb aKcnlyaTaumm I'TY B cocTaBe TENI0BbIX 3/1EKTPOCTAHLMNA.
Kntouesble cnosa:
rasoTypbuHHas ycTaHOBKa, KOMNpeccop, ra3oBas TypbuHa, Kamepa cropaHus, oxnaxaeHue n1onaTok,
*KaponpoYHbIe CMJ1aBbl, 0CEBON KOMMNPECCOp, TeMN0BAs CXeMa, MAaHEBPEHHOCTb, HAAEXHOCTb.

Ocoboi KOHCTPYKTUBHOMN AeTanbto ABasetca Kopnyc ['TY, KOTOPbIN CAYKUT ANA pasmelleHua Bcex
OCHOBHbIX Y3108 U AO/IXKEH BblAEPKMBATb 3HAYUTENbHbIE BHYTPEHHWE AaBNEHMA N BbICOKME TeMMepaTypbl.
Kopnyc 4acTto BbINOAHAETCA M3 HECKONbKMX CEKLUWIA, CKpenseHHbIX (GAaHLEBbIMU COEAUHEHUAMMU, YTO
obneryaet cbopKy, pa3bopKy N TexHuuYeckoe obcayxusaHue. [ns MMHMMU3AUUM TENNOBLIX Aedopmanmi,
KOTOpble MOryT NPUBECTU K HEXenaTebHOMY U3MEHEHUIO 3330P0B MeXKAY SI0NaTKaMM, KOpMyc OCHaLlaeTcs
cneumanbHbIMU CUCTEMAaMM TEPMOKOMNEHCALMN.

KOHCTpyKLMA cUCTeMbI 3aXKMFaHMA U NyCcKa umeeT H6o/bluoe 3HaYeHue gnsa obecneveHmsa HbICTPOro u
HagjexHoro BeBoga [TY B paboty. Ona WHUUMALMW TOPEHMA B Kamepe CropaHuWa WCNOo/b3yrTCA
BbICOKOBO/IbTHblE 3aMasibHble YCTPOMCTBA WAW NWAOTHblIE TOPENKW, paboTalowme Ha MKUAKOM MK
razoobpasHom Tonamee. CucTemMa NyCcKa OObIYHO BKIOYAET INEKTPUYECKUIA UK TMAPABANYECKUIA CTapTep,
KOTOPbIA PacKpy4MBaeT Ban 40 MUHUMAJIBHO YCTOMUYMBOM YacTOTbl BPaLLEHUA, NPU KOTOPOI KoMnpeccop
HaunHaeT 3pPeKTUBHO CXKMMaTb BO3AYX.

Ba*KHbIM 3/71€MEHTOM, B/MAIOWMM Ha 3KOMOFMYHOCTb M 3PPEKTUBHOCTb, ABAAETCA YCTPOMCTBO
peryanMpoBaHuaA yrna NnoBopoTa HanpasBAsoWmMX nonaTok Komnpeccopa (Variable Inlet Guide Vanes, VIGV).
3T nonaTKW PeryampyoTca s oNTMMMU3ALMM BO3AYLIHOTO NOTOKA NPYU U3MEHEHMM HArpy3Ku an BHELUHUX
norogHbIx yciosuit. YnpasneHue VIGV no3sonsieT noaaepkmpatb BbicoOKMn KM Komnpeccopa B LWMPOKOM
AmanasoHe pexumoB paboTbl, a TaKXKe npeaoTBpallaeT MOMMaX BO BPems 3amnycka uam bbicTporo
N3MEHEHMA MOLLLHOCTM.

Onsa nosblweHns sddektuBHocTM [TY, ocobeHHo B coctaBe [IY, KalouyeBoe 3HayeHWe UMeeT
BbIMYCKHOM Anddy30p U conpaeHHOe C HUM YCTPOMCTBO — KOTeN-yTuamM3aTop. BbinyckHoi auddysop
CAYKUT ONA 3amenfieHUs MOTOKA yXO4AWMX rasoB M npeobpasoBaHMA MX KMHETUYECKOW 3SHeprun B
NOTEHLMANbHYIO, MUHUMU3UPYS MOTEPU Ha BbIXoAe W3 TypPOUHbI. KOHCTPYKUMS 3TOrO y3na TwaTeNbHO
ONTUMU3UPYeETCA, YToObl 0becneunTb paBHOMEPHOE pacnpeseneHne ropavero rasa nepes nogayen ero B
KOTeN-yTMamM3aTop A/14 NponsBoACTBa Napa.

KoHCTpyKTMBHbIe 0cobeHHocT [TY TakxKe A0/KHbI obecneumBaTb e€e  MOAY/AbHOCTb WU
PEMOHTONPUIrogHOCTb. COBpeMEHHblE YCTaHOBKM MNPOEKTUPYIOTCA TaKMM 06pasom, 4ToObl OCHOBHblE
KOMMOHEHTbI — KOMMNpeccop, Kamepa CcropaHus W TypbuHa — moranm 6biTb 3aMeHeHbl WAn
OTPEMOHTUPOBAHbI 6/10KaMK. ITO 3HAUYMTENBHO COKPALLLAET BPEMA NPOCTOA CTAHLUKN BO BPEMA KanUTasibHOMO
pemoHTa. Mcnosib3oBaHUe HbICTPOPA3bEMHbIX COEANHEHUI U CTAHAAPTHBIX UHTepdelicoB obaeryaeT paboty
TEXHMYECKOro nepcoHana.

O,E,HOIZ N3 CambiX KPUTUYHbIX ocobeHHoOCTel ABNAETCA cucTema OXNaxXgeHnAa nonatok Typ6VIHbI,
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KOTOPasA UCMO/b3yeT CI0XKHbIE KaHa/ bl BHYTPW I0NATOK ANA UMPKYAALMM BO34YXa MK Napa. DPPeKTUBHOCTb
OXNAXKOEHNA [OCTUraeTcad COoYeTaHMEeM KOHBEKTMBHOIO, MJIEHOYHOTO W 3aBEeCHOro MeToAoB. ToNbKO
6narofapa STUM MHHOBALMOHHbBIM KOHCTPYKTUBHbBIM peLLEHUAM CTaNl0 BO3SMOXHbBIM JOCTUNKEHME PEKOPLHO
BbICOKMX TeMnepaTyp paboyero Tena, 4To ABAAETCA rMNaBHbIM pakTopom pocTta KMA aHepreTnyeckux Y.

Ba*KHbIM KOHCTPYKTMBHbIM peLIeHUEM [OAA NOBbIWEHUA AO0NTOBEYHOCTUM ABAAETCA MPUMEHEHMUe
TepmobapbepHbIX NOKPbITUI (TBC) Ha nonaTKax u APYrMX rOpAYUX SNeMEHTAxX TYPOUHbI. ITU KepaMUieckne
NOKPbITUA 061343t0T HU3KOM TENNONPOBOAHOCTLIO U C/IYMKAT U30AALMOHHBIM C/10eM, 3HAYUTENIbHO CHUMKanA
TemnepaTtypy meTanna fonatkn. Mcnonb3osaHue TBC no3BonseT akcnayaTmposaTtb [TY npu 60/1ee BbICOKMX
TemnepaTtypax rasa, Y4to Hanpsamylo MNoBblWwaeT TepMmoauHamuuecknin KMA umkna. X KOHCTPYKTUBHbIE
0COB6EeHHOCTN TPebyloT CAOXKHON TEXHONOTMM HAHECEHWA W  KOHTPOAA LLeNOCTHOCTM B npouecce
3KCnyaTauuu.

C TOYKM 3pEHUsA TOMMBOMOAAYM, KOHCTPYKUMA [TY AomKHA ObiTb YyHMBEpPCaNbHOM U CNOCO6HOM
paboTaTb Ha pas3/IMYHbIX BUAAX TOMAMBA: NPUPOAHOM rase, AU3eNbHOM TOMAMBE WKW Aaxe CUMHTe3-rase.
CooTBeTCTBEHHO, Kamepa  CropaHMAa  OCHaWAeTcA  ABOMHbLIMM  WMAM  TPOMHBIMK  TOpesikamu,
ONTUMM3NPOBAHHbBIMW NOL KOHKPETHbIE XapaKTEPUCTUKM roptovero. KOHCTPYKUMA CUCTEMbI TONJIMBOMNOA34M
BK/tOYaeT GUAbTPbI, HACOCbl BbICOKOrO AABAEHUA U Peryanpyrolme KnanaHbl. 3To obecneymBaeT TOHHOE
[,031MpOBaHMeE TOMIMBA U MTHOBEHHYHO aAanTaumio K U3MEHEHMIO ero XMMMYEeCKOro cocTaBa.

Ons sapdexkTnBHOM paboTbl B cOcTaBe Napora3osblx ycTaHoBOK (MMY) ocoboe 3HaueHUe npuobpetaeT
nHtepdeiic mexgy TTY M KOTAOM-yTMAM3aTOpPOM. KOHCTPYKUMA BbIXJIOMHOFO TPaKTa  A0JIXKHA
MWHUMM3MPOBATb NOTEPU AABAEHMA U 0BECMeYnTb PAaBHOMEPHOE pacnpeseneHne ropadmx yXoaawmx rasos
no NAolWaan NonepeyHoro ceveHuns Kotaa. OtcytcTeue "ropaumx” nam "xonoaHolx" NATEH KPUTUYHO ANA
pPaBHOMEPHOIO HarpeBa NOBEPXHOCTEN KOT/AA U NpesoTBpaLLeHMA ero Ten10Boro KopobaeHus. MpasuabHoe
COMnpAMKeHMe 3TUX y3/10B onpeaenseT obwwmin Bbicokuit KM sceit KOMOMHMPOBAHHOM YCTaHOBKM.

KoHCTpyKUMA poTopa ABAAETCA LLEHTPA/IbHbIM 31eMEHTOM, 06 beANHAIOWMM KOMMAPECcop U TypouHy,
W nNpeacTaBaseT cobol CNOXKHYH CUCTEMY AMCKOB M BanoB. POTOp A0/XKEH ObITb MAeanbHO c6aflaHCMPOBaH,
4YT06bl MMHUMM3IUPOBATL BMOPALMM NPU BbICOKOM CKOPOCTM BPALLEHMA, KOTOpble MOFYT MpPUBECTU K
npexxaespeMmeHHOMY M3HOCY MNOALWMMHUKOB M 1I0NATOK. [AIMCKM TYPOUHbBI YacTO COeAMHAOTCA C NMOMOLLbIO
60NTOB MAN LEHTPANbHOM CTAMKHOW LWNWUAbKK, obecneymBas HEOOXOAMMYIO KECTKOCTb KOHCTPYKUUM M
YCTOMYMBOCTb K TEMJIOBbIM Harpy3Kam.

3aknoveHue

HakoHelU, KOHCTPYKTMBHble OCOBEHHOCTU [O0/KHbI 0becneynmBaTb COOTBETCTBME 3KOJIOrMYECKMM
CTaHAapTaMm, YTO AOCTUrAaeTCA He TOJIbKO 3a CHET KOHCTPYKUMM ropesioK. JonoAHUTENIbHO B BbIX/IONHOM TPaKT
MOTYT MHTErPUPOBATLCA CUCTEMbI CEZIEKTUBHOIO KaTa/IMTUYECKOro BoccTaHoBeHus (SCR) ana ganbHeliwero
CHUXeHuA BbiI6pocos SNO_xS. ITM cuctembl TpebytoT 0co60ro pasmelLeHus U MHTerpauum B 06Lwmii Kopnyc.
Takum obpasom, coBpemeHHble [TY ABAAIOTCA He MNPOCTO TEMnJIOBbIMM MalUMHAMM, HO WU C/IOXMHbIMM
3KOJIOTMYECKMMU KOMMIEKCAMM.
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BHEAPEHWE COBPEMEHHbIX TEXHO/IOTMUM B CTEKO/IbHYIO NPOMbILL/IEHHOCTb TYPKMEHUCTAHA

AHHOTauuA

B coBpemeHHbIi nepuvos, B CTEKONbHOW MPOMbIWAEHHOCTM TYpKMEHWUCTaHa BHeApAoTCA
COBpPEMEHHble TEXHO/I0TMU TaK, HOBOE COOPYKEHME MO NPOU3BOACTBY CTEK/A, BO3BEAEHHOE B Halllel CTpaHe
B ceHTabpe 2025 ropa, 66110 OCHALLEHO BbICOKOTEXHONOIMMYHbIM 060pYyA0BaHMEM OT BeAyLMX MUPOBbLIX
npoussoguTenei. BHegpeHHble 34eCb aBTOMATU3NMPOBAHHbIE CUCTEMbI YNPABAEHUSA U KOHTPOJIA KayecTsa
no3Bo/iIAOT obecneynBaTb COOTBETCTBMA KAYeCTBA BbIMYCKAEMbIX U3LEUIA MEXAYHAPOAHbIM CTaHAapTaMm.
Bnarogapas vmemWMMCA HOBeMWMM nabopaTopHbiM npubopam npoBoAauTCcA  GUINKO-XMMMUYECKOoe
UcnbITaHue BbINyCKaemom CTEKOJIbHOM npoaykuum, 4yto  obecneymsBaeT  ero BbICOKYO
KOHKYPEHTOCNOCOOHOCTb Ha MEXAYHAPOAHOM PbIHKE.

Kniouesble cnosa
NPOM3BOACTBO CTEK/IA MECTHOE Cbipbe, MHHOBALMK, CepTUUKATbI KauyecTBa.

Annageldiyeva Nargul

Turkmen State Architecture and Construction Institute
Shikhieva Oguhtuvak

Turkmen State Architecture and Construction Institute

Gurbanov Ibrahim

Turkmen State Architecture and Construction Institute
Charyev Erkin

Turkmen State Architecture and Construction Institute
Ashgabat, Turkmenistan

IMPLEMENTATION OF MODERN TECHNOLOGIES IN THE GLASS INDUSTRY OF TURKMENISTAN

Abstract
In the modern period, modern technologies are being introduced in the glass industry of
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Turkmenistan. The new glass production facility, which was built in our country in September 2025, was
equipped with high-tech equipment from leading global manufacturers. The automated control and quality
monitoring systems implemented here allow to ensure that the quality of the products produced meets
international standards. Thanks to the latest laboratory equipment, the glass products are subjected to
physical and chemical testing, which ensures their high competitiveness in the international market.
Keywords:
glass production, local raw materials, innovations, quality certificates.

Industrializing independent and neutral Turkmenistan and expanding the range of products
manufactured using local raw materials are important areas of the state strategy of the Esteemed President
of our country Serdar Berdimuhamedov. Great importance is attached to increasing the competitiveness of
manufactured goods and strengthening the scientific and technical base of production. The positive results
of this work contribute to the creation of new industrial complexes and an increase in the production of
import-substituting products. In recent years, the country has been actively constructing new enterprises
equipped with innovative technologies, using local raw materials to produce products that meet international
standards and are in high demand in both domestic and foreign markets.

A new glass production facility in Turkmenistan, built in September 2025, exemplifies the efficient use
of a vast raw material base to establish high-tech manufacturing and, consequently, enhance the country's
economic potential. The new facility is entirely based on local raw materials, and this is its distinguishing
feature. It is worth noting that our country has large deposits of similar raw materials, particularly quartz
sand, dolomite, limestone, and sodium sulfate. The use of local raw materials not only reduces the cost of
finished products but also maintains the continuity of production processes. In this regard, the modern
facility is yet another example of the consistent implementation of a large-scale state import substitution
program. The new facility is equipped with high-tech equipment from leading global manufacturers: in
particular, it has automated control and quality control systems, ensuring the quality of manufactured
products meets international standards. This approach ensures access for finished products to international
markets. This modern production facility also incorporates a social component: it will provide hundreds of
jobs for the local population, allowing qualified engineers, technologists, and others to put their knowledge
and skills to practical use.

In the production workshop, the process begins with the melting of raw materials in a furnace, which
consists of local quartz sand, limestone, dolomite, and other additives. It melts at high temperatures,
reaching 1500 degrees Celsius. The glass then enters the next stage of production via distribution channels.
There are three such feeder channels, each continuously supplying its own production line with glass. The
glass is then fed into an IS unit, where glass products of various sizes are formed by blowing. They are then
transferred to annealing furnaces for gradual cooling of the hot glass containers. If not cooled properly, the
glass can crack due to internal stress. The cooling process relieves these stresses, thereby ensuring the
strength of the products[1]. Three such furnaces are installed here. The cooled finished product passes along
conveyor lines through quality control equipment equipped with cameras and sensors. Here, the quality of
each product is automatically checked. Products that successfully pass all quality control stages are
transferred to the automated packaging line and then sent to warehouses for shipment to customers. Full
automation of all stages ensures high production efficiency [2]. The laboratory is equipped with high-tech
equipment from leading global companies. The equipment on site enables physical and chemical testing of
manufactured glass products. For example, the BTLT-2 device tests the bottles' resistance to vertical
compression. The Vici vishion device performs automated geometric measurements, the Labniks device tests
the bottles' hydrostatic compression, and the AGR device tests their resistance to abrasion and various
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damage [3]. All this guarantees the high quality of the manufactured products.

This production facility has been awarded a certificate of conformity for the equipment installed there,
confirming compliance with international quality standards, particularly those in force in Germany.
Furthermore, the facility has been awarded a certificate of conformity for the process equipment installed in
the workshop, confirming compliance with international quality, environmental management, and safety
standards. The glass workshop has also been awarded a certificate for the implementation of an integrated
management system that complies with international standards.

CnMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. Jlebepges B.E. OcobeHHOCTM peanusauMm pe3epBOB Pa3BUTUA HA NPeanpuUATUN  CTEKONbHOM
npomsbiwneHHoctn. H. Hosropoga, 2011.
2. Jamison K., Eisenhauer J., Rash. Glass Industry Technology Roadmap.2002.
3. Uusitalo O. Float glass innovation in the flat glass industry.2014.
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TENEKOMMYHUKALMOHHDIE TEXHONOTUN: PA3SBUTUE, TEHAEHLUN N NEPCNEKTUBDI

AHHOTauuA

TeneKoMMYHUKAUMOHHbIE TEXHOJIOTMM  ABAAKOTCA OCHOBOM COBpPEeMeHHOro obuiectsa, wurpas
K/1t04EBYIO pO/ib B 0becneyeHnn ceAsn, obmeHa MHPopMaLmel u noaaepKke rnobanmsoBaHHbIX NPOLLECCOB.
C pasBUTUEM MHTEPHETA M MOBUABHbIX TEXHOJIOTMI, @ TaKKe BHEAPEHMEM HOBbIX MHHOBALMM, TaKUX Kak 5G
M NHTepHeT Bewein (loT), TeneKOMMYHUKALUNOHHbIE CUCTEMbI MPETEpPneBatoT KapAuHanbHble U3MeHeHMsA. B
OAHHOW CTaTbe pacCMaTpuBalOTCA OCHOBHbIE 3Tamnbl Pa3BUTUA TENEKOMMYHUKALMOHHbBIX TEXHONOMMN, UX
TeKylwme TeHaeHLMM U nepcnekTmBbl. Ocoboe BHUMaHMe yaenseTca TakKMM HanpasBaeHUaM, Kak MobuabHas
CBsi3b, ONTOBOJ/IOKOHHbIE TEXHOMOIMNM, BECNPOBOAHbIE CETU U UX BAMAHWE HA COLMANIbHO-IKOHOMMYECKOE
pPa3BUTHE M NOBCEAHEBHYHO *KU3Hb.

Kntouesble cnosa:
TeNeKOMMYHUKaLUMKN, MOBU/IbHbIE TEXHONOTUM, ONTOBOIOKHO, 5G, MHTEPHET Belleld,
6ecnpoBoHbIe CETU, MHHOBALMU, MHOPACTPYKTYpa.

OCHOBHOM TeKCT

1. BBegeHue B TEIEKOMMYHUKALMOHHbIE TEXHOI0MNK

TenekoMMyHUKaLUMM OXBATbIBAOT LUIMPOKUIN CNEKTP TEXHOIOMMIM, 0becneynBatowmx nepenady AaHHbIX
M KOMMYHUKaUMIO MeXAy NAbMU, OpraHM3auusmuM U rocygapctsamu. B nocneaHue aecatunetusa
MHOOPMALMOHHbIE U TENIEKOMMYHUKALMOHHbIE TEXHONOTMU 3HAYUTENIbHO W3MEHWAUCb, 4YTO CTano
BO3MOXHbIM 6narogapa peBo/IIOLUMOHHBIM MHHOBAUMAM B 061acTM MOBUABHOM CBA3M, ONTOBOJIOKOHHbIX
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TEXHOJIOTUI U APYTUX KNHOYEBbIX KOMMOHEHTOB. 3TU TEXHO/IOTMM OXBATbIBAlOT HE TO/MIbKO TPagULMOHHbIE
CpeacTBa CBA3M, TaKMe Kak TenedoHHble IMHUKU U paguonepesaydyn, HO U COBPEMEHHbIE CUCTEMbI, BKAtOYas
WMHTEPHET U MOBUNbHbIE CEeTU.

TenekoMMyHUKaLMOHHbIE TEXHOJIOTMU WIPaloT LUEHTPabHYIO POb B NOAAep:KKe rnob6anbHbIxX
NPOLECCoB, TaKUX KaK 3N1EKTPOHHaA KOMMEpPLUMS, OHalMH-06pa3oBaHne, TenemeauLUnHa U MHOTne apyrue.
C KakgblM rogom noTtpebHOCTb B BbICOKOCKOPOCTHOWM CBSI3M BO3PACTaeT, YTO CTUMY/AMPYET AdajibHellwee
pa3BUTUE TEXHO/IOTMIA, MOBbILLIAIOLWMX MPOMYCKHYO CMOCOBHOCTb U CKOPOCTb Nepeaayn AaHHbIX.

2. PasBuTUE TENEKOMMYHUKALMOHHbIX TEXHONOTUM

1. MobunbHas cBAsb

C MmomeHTa nossseHua nepsoro mobunbHoro TenedoHa B 1973 roay, mobuabHas cBA3b npowna
HECKONbKO 3TanoB pa3sutua. CeTu nepsBoro nokoseHua (1G) obecneuymBanm TosbKO nepegavy ronocosbix
coobuieHnit. BBeaeHMe TeXHONOMMIA BTOPOro nokoneHus (2G) no3soanno 4o6aBnTb BO3MOMKHOCTU Nepeaayn
TekcTa (SMS), a TpeTbe nokoneHune (3G) OTKPbINO NYTb A2 MOBUIBHOIO NHTEPHETA.

C nepexoom K TEXHOIOMMAM YeTBEPTOro NoKosieHua (4G) u naToro nokoneHus (5G) mobuabHble ceTn
Hayann obecneymBaTb BbICOKOCKOPOCTHON MHTEPHET, YTO OTKPbIJIO HOBblE BO3MOMHOCTU AJ19 MOBUbHbIX
NPUNOXKEHWNIN, MOTOKOBOTO BULAEO WU OHAANH-UTP.

5G, ABnAlOLWLAancA CamMOM COBPEMEHHOM TexHoNnormenm mobuabHOM cBA3M, obewaeT 3HauYMTesbHOe
yBe/iMyeHme CKopocTu nepegayun gaHHbix (0o 10 F6uUT/c) n MUHUMaNbHYIO 3a4epPsKKY. ITU yaydleHns
CAEeNatoT BO3MOXKHbBIMU TaKMe MHHOBALUWK, KaK MHTepHeT Bellelt (IoT), aBTOHOMHble aBTOMOBUAN 1 MaccoBoe
MUcnonb3oBaHMe BUPTyasnbHoM peanbHocTh (VR).

2. ONTOBO/IOKOHHbIE TEXHONOTUN

ONTOBONIOKOHHbIE TEXHOJIOTMM  3aHMMAOT o0coboe MecTo B  PasBUTUM  TENEeKOMMYHUKaLUMA.
OnNTOBO/MIOKHO MCMO/Ib3yeTCcA A/A nepenayn AaHHbIX Ha 6osbluMe paccTosHMA 6e3 3HAUYUTENbHbIX NoTepPb
CUTHana, Yto No3BoaseT obecnevymTb BbICOKOCKOPOCTHYIO Nepeaayy AaHHbIX. CeroaHa oNTOBO/OKOHHbIE CETH
aKTMBHO BHEAPAIOTCA B Pa3HblX CTpaHax, obecneynBas CTabWbHbIA MHTEPHET Aas8 AOMOB, 6U3HECOoB U
MHOPACTPYKTYPHbIX 0OBHEKTOB.

OnNTOBO/IOKHO AB/IAETCA OCHOBOWM MHOIMX COBpPEMEHHbIX ceTeld, Takux Kak GPON (Gigabit Passive
Optical Networks) u FTTH (Fiber-to-the-Home), KoTopble npegoCTaBAAOT MOAb30BaTENAM AOCTYN K
WMHTEPHETY C BbICOKOW MNPOMYCKHOW CNOCOOGHOCTbIO U MWHMMAJIbHbIMM 3aTpaTamu Ha 3KcnayaTauumio.
BOoo6aBoK, OMTOBO/IOKOHHbIE TEXHOJIOTMM MOTYT MNOALEP)KMBATb pPas/iMiHble BUAbl CBA3W, BKAOYasA
roN0CoOBbIE M BUAEO3BOHKM, YTO NO3BOSET CO34aTb BbICOKOKAUYECTBEHHbIE U HAZlEXKHbIE CUCTEMbI CBA3K ANS
6M3HEeca M YacTHbIX NO/b30BaTeNeln.

3. becnpoBogHblie cetn u Wi-Fi

BecnpoBoaHble TEXHO/IOMMU TaKXKe UrPatoT BaXKHYIO PO/ib B COBPEMEHHbIX TeneKoMMyHUKaumax. Wi-Fi
u apyrne 6ecnpoBoHble cTaHAapTbl obecneynBatloT 4OCTYN B MHTEPHET 6e3 HeobXxoAMMOCTU NCNONb30BaTb
dur3nYeckne NpoBoAgHMKN. ITO 0COBEHHO BaXKHO B YCI0BUAX ObICTPO pa3BUBAKOLLMXCA FOPOA0B U 0bacTy,
rae ycTaHoBKa MPOBOAHbIX CeTel ABNAETCA TEXHUUYECKU CNOXKHOM UM SKOHOMMYECKN HelenecoobpasHo.
BecnpoBoaHble TEXHONOTUM TaKKe CNOCOBCTBYHOT CO34aHMI0 YMHbIX AOMOB M FOPOA0B, Ie YCTPOMCTBa MOTyT
0bMeHNBaTbCA JaHHbIMK B peasibHOM BPEMEHU, He UMea PU3NYECKOro NOAKAOUYEHUS.

4. WuTepHeT Bewei (loT)

NHTepHeT Bellei NnpeacTaBaseT coboli KOHLEMNLMIO, B paMKax KOTOPOM pas/inyHble YCTPOMCTBA MOTyT
0bMeHNBaTbCA AaHHBIMKW APYT C APYTOM Yepes MHTePHET. ITO BKAtoYaeT B cebs yMHble ObITOBbIE YCTPOMNCTBA,
MeAMLUMHCKME npubopbl, aBTOMOBUAM WU NPOU3BOACTBEHHblE MalUUHbI. TeNeKOMMYHUKALUMKM UrpatoT
K/1H04EBYIO POJIb B 06ecneyeHnm CBA3N MeX 1y 3STUMM YCTPOMCTBaMU, CO3AaBan CeTb, KOTopan byaeT paboTaTb
aBTOHOMHO W B peasibHOM BpemeHu. MporHosumpyetca, yto K 2030 rogy KOAMYECTBO MOAKAOYEHHbIX K
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WHTEPHETY YCTPOMCTB npeBbicuT 30 MUAAMAPAOB, YTO YBENYMT MOTPEOHOCTb B HAAEXKHbIX U ObICTPbIX
TeNEKOMMYHUKALUMNOHHbBIX CUCTEMAX.

3. TeHAEHLMN B TENEKOMMYHMKALLMOHHbIX TEXHOIOTMAX

1. 5G n byayuwime noKoneHua cBAsn

Cetn 5G npeactaBnsaloT cobOM KapAWHA/NbHOE Y/ydylleHWMe MO CPaBHEHMIO C Mpeablaylmmu
NoKoseHMsAMM cBA3W. Barogaps BbICOKON CKOPOCTU Nepeaayn AaHHbIX, HU3KOM 3a4epKKe U yBeIMYEHHON
nponyckHon cnocobHoctn, 5G obelaeT TpaHCHOPMUPOBATb MHOXKECTBO chep, BKAOYAA 34paBoOOXpaHeHNe
(TenemegmumHa), aBTOHOMHbIE aBTOMOOWAN, NpoMbIWNeHHOCTb (loT), a Takke maccoBoe UCMNo/b30BaHUe
BUPTYanbHOM N A0NONHEHHOW peanbHocTu (AR/VR). B 6yayuiem, HOBble MOKONEHUA ceTel, Takme Kak 6G,
byayT npegnaraTh ewe 60s1ee BbICOKYH CKOPOCTb U BOJbLLYIO MHTErPALMIO C TEXHOJIOTUAMU UCKYCCTBEHHOTO
WMHTeNNeKTa n 06paboTKkM 6ONbLINX AaHHbIX.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:
1. MexayHapoaHbliA coto3 3nekTpocssasum  (MC3). PekomeHgaumm M cTtaHaaptel B obnactu
TeNEKOMMYHUKaLUNIA.
2. OECD Digital Economy Outlook. (AkTyanbHoe usgaHue).
3. OTevyecTBeHHble U MeXAyHapodHble 3aKoHbl «O cBA3U» U «06 MHPopmauMn, UHPOPMALMOHHbBIX
TEXHONOMMAX U 0 3awmTe MHGopMaLmm».

© lypbanaypabies M., Oesosa O., Annabepguesa M., Atanbiesa I'., 2025
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MH®OPMALIMA U TENEKOMMYHUKALIUU: COBPEMEHHbBIE TEXHOJ1I0TUN
N UX BIMAHUE HA OBLLECTBO

AHHOTauuA

NHbopmaLMOHHbIE TEXHONOTUN U TEIEKOMMYHUKALUUKM ABNSAIOTCA OCHOBOM COBpeMeHHOro obulecTtsa,
obecneunBas nepenadyy n 06paboTKy AaHHbIX, YTO CYLLECTBEHHO W3MEHAET crnocobbl B3aMmoaencTsma
ntogen, opraHnsaumin n rocygapcts. CoBpeMeHHble TeIEKOMMYHUKALNOHHbIE CUCTEMbI, TAKME KaK MHTEPHET,
Mob6MIbHasA €BA3b U BecnpoBoAHble TEXHO/IOTMW, OKa3bIBAOT BAUAHME Ha BCE aCMeKTbl KU3HU: OT ANYHbIX
KOMMYHMKaLMA A0 rNobanbHbIX 3KOHOMUYECKMX NPOoLEccoB. B AaHHOM cTaTbe paccmMaTpMBalOTCA OCHOBHbIE
NOHATUA MHPOPMALMOHHbIX U TEIEKOMMYHUKALMOHHbIX TEXHOIOMNI, UX PAa3BUTUE, K/THOYEBbIE KOMMNOHEHTbI
W NpUHUMNbI paboTbl. TakXKe paccmaTpMBaeTca B/IMAHUE 3TUX TEXHOJIOTUIA Ha pPas3inyHblie chepbl KU3HMU,
BK/toYas 6u3Hec, obpasoBaHME W 3[paBOOXPaHEHME, a TaKKe Npobaembl M BbI3OBbl, CBA3aHHbIE C UX
MCMOJIb30BaHUEM.

KnioueBble cnosa:
MHPOPMALMOHHbIE TEXHONOTMN, TENEKOMMYHUKALMN, MHTEPHET, MOBU/IbHAA CBA3b, beCcnpoBOAHbIE
TEXHO/10rMK, AaHHble, rnobannsauma, MHGOPMaLMOHHbIE CUCTEMBI.
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OCHOBHOWM TeKCT

1. BeegeHune B MHPOPMALMOHHbIE TEXHONOTUU U TENEKOMMYHMKaLLUK

NHbopmaumnoHHble TexHonormn (UT) n TeNeKoOMMYHUKALMKU SBAAIOTCA HEOTbeMIEMbIMU YacTAMU
COBpeMeHHOM MHpPACTPYKTYpbl, obecneunBans obmeH MHOpMaLMen 1 AaHHbIMU Ha r106a1bHOM ypOBHeE.
3TW TeXHONOrMM BKAOYAIOT B cebAa Bce BMAbI Nepesayn AaHHbIX, HAYMHAA OT TPAAULLMOHHbBIX NPOBOAHbIX
ceTeil U 3aKaH4YMBaAA HOBbIMW BeCnpPOBOAHBIMU TEXHONOTUAMM, TAaKMUMKM Kak 5G n Wi-Fi 6. C passutuem
WMHTepHeTa Bewen (loT), ucKyccTBeHHoro wHTennekta (Al) u  6onblwmx paHHbix (Big Data)
TeNEKOMMYHMKALNOHHbIE CUCTEMbI CTAHOBATCA elle 60o1ee MHTErPUPOBAHHLIMM B NOBCEAHEBHYIO KU3Hb.

OcHoBHas UuUeNb MHPOPMALMOHHBIX W TENIEKOMMYHMKALMOHHbBIX TEXHONOMMIA 3aKlo4aeTca B
obecneyeHnn BbICTPbIX U HAZEXKHbIX KaHaNoB ANA nepefayn MHGOPMAUMKM, 3 TaKKe B aBTOMATM3aUUK
npoueccoB 06paboTKuM U XpaHeHMA faHHbIX. BHegpeHue UT B pasnnyHble 061acTM SKOHOMUKM Y COLLMANBHOM
KM3HM cNOCOBCTBYET NOBbILWEHMIO 3GPEKTUBHOCTH, YAYyYLLEHWNIO KAYeCcTBa YC/YTr U YCKOPEHUIO NPOLLECCOB.

2. OCHOBHbI€ KOMMOHEHTbI TEIEKOMMYHUKALLMOHHbIX CUCTEM

CoBpeMeHHble TeNeKOMMYHUKALMOHHbBIE CUCTEMbI BKAOYAOT B CebA HECKOAbKO  KAKOYEBbIX
KOMMNOHEHTOB, KOTOpble paboTaloT BMecTe a/1a obecnevyeHma nepesaym AaHHbIX:

1. MNepepatowme ycTpoiicTea. ITO YCTPOMCTBA, KOTOPbIE nepeaatoT MHPopMauuo OT OTNPaBUTENS K
nony4yatento. K HMM OTHOCATCA KOMMbIOTEPbLI, MOOUNbHbIE TenedoHbl, CNYTHUKW, pagapbl U Apyrue
YCTPOWCTBA CBA3MW.

2. CpepgctBa nepepaun. BrntouyaloT B ceba Kabenu (ONTOBOJIOKOHHbIE, MegHble), a TaKXke
pazuoyacToTHble KaHanbl (Wi-Fi, MobuibHasA cBA3b, CMYTHUKOBAA CBA3b). KaXKabli TUM Nepeaaym MMeeT CBoU
0COBEHHOCTU U OrpaHMYeHUsA, Hanpumep, MeaHble Kabean orpaHUYeHbl NO CKOPOCTU M [ANbHOCTU, B TO
BPEMS KaK ONTOBOJIOKHO obecrneymBaeT BbICOKYIO MPOMYCKHY CNOCOOHOCTb Ha Bo/bluMe PacCTOAHUA.

3. NMpuremHble ycTpoMncTBa. ITO YCTPOMCTBA, KOTOPblE NOy4YatoT MHPOPMaLMIO, NepesaHHyo Mo CeTu.
Mpumepbl NPUEMHbIX YCTPOMUCTB BKIOYAOT TeNePOHbl, KOMMNbIOTEPbI, POYTEPbI U TEPMUHANbI A1A NpUema 1
06paboTKKN AaHHbIX.

4. KoMMyTaUMOHHbIE YCTPOMCTBA. BKAtoyaloT B cebs maplupyTM3aTopbl, KOMMYTaTOpPbl U CEPBEPDI,
KOTOpble o6ecneynBaloT mMapLipyTMsauuio u 06paboTky MHPopmaLMM B CETU. ITU YCTPOMCTBA ABAAIOTCA
«MO3rom» ceTei, obecneumBas HanpasaeHMe AaHHbIX OT OAHOMO YCTPOMCTBA K Apyromy.

5. CeTeBble NPOTOKO/Ibl. TEXHONOMMK, KOTOPbIE ONPenenatoT NPasma U CTaHAAPTbl Nepesayn aHHbIX
MEXAy Pas3NYHbIMM YCTPOMCTBAMM U cucTeMaMu. Mpumepbl NPoToKo0B BKAtoYatoT TCP/IP, HTTP, FTP, n
MHOru1e gpyrue.

3. Pa3BuTHE MHPOPMALMOHHBIX M TENEKOMMYHUKALMOHHBIX TEXHO0TUM

TexHoNorMmM TeNeKOMMYHUKaLMI NpeTepnenn 3HauynTeNbHble U3MEHEHWNA 3a NOC/eAHNE HECKOJIbKO
pecatmnetnin. PaHee paHHble nepefaBanncb C MOMOLLBIO MeAHbIX MPOBOAOB WM PaAMOCUTHANOB, 4TO
OrpPaHUYMBAIO CKOPOCTb U KayecTBo cBA3U. COBpeMEHHbIe TEXHOMOMMN, TaKMe KaK ONTOBOJIOKOHHbIE CeTH,
MobunbHble cet 4G 1 5G, U CNyTHMKOBasA CBA3b, NPEAOCTaBAAIOT ropasao 60/bline BOSMOMKHOCTM ANA
nepegayn AaHHbIX Ha 6ObLINX PACCTOAHMAX U C BbICOKOM CKOPOCTbIO.

OnNTOBO/IOKOHHbIE CETU CTaj/IM OCHOBOWM A/a nepefayn 60ablnX 06bEMOB AaHHbIX, MOCKOJ/IbKY OHM
obecneymBaloT MPAKTUYECKM Hy/eBOE 3aTyXaHWe CUTHANa WM BbICOKYIO MPOMYCKHYID CMOCOOHOCTb. 3TO
Nno3BO/IAET NOALAEPKMBATL TAKME CEPBUCDHI, KaK BUAEOKOHPEPEHLIMKN, MOTOKOBOE BUAEO BbICOKOTO Ka4ecTBa
W OHNAWMH-UTPbl, KOTOPble TPEOYIOT CTabUbHOM K BbICTPOM NepesayYn AaHHbIX.

MobunbHan cBA3b, HauMHaa ¢ 2G U A0 TEKYLMX CTaHAAPTOB 5G, TaK:Ke npeTepnena 3HauyuTesbHble
nameHeHusn. MNepexog oT 2G (rae ocHOBHOM ¢yHKUMEN BbNO ronocoBoe cooblueHne) K 4G u 5G nossoaun
3HAYMTENIbHO YBEANYUTb CKOPOCTb Nepenayn AaHHbIX, YTO CAENAN0 BO3SMOMKHbBIMU TaKMe MHHOBALWUM, KaK
MOOUNbHBIA MHTEPHET BbICOKON CKOPOCTU, BUAEO-CTPUMMUHE U MOBU/bHbIE NPUNOXKEHUA ANA 6usHeca U
pa3B/ieYEHN .

4. BanaHune UT 1 TeNeKOMMYHUKaUMIA Ha pa3/inyHble 061acTU XKU3HU
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1. busHec 1 SKOHOMMKA

NHPOpMALMOHHbIE U TEIEKOMMYHUKALUNOHHbIE TEXHOJIOTUMN CYLLECTBEHHO W3MEHWAU CTPYKTYpY
3KOHOMMKM, obecneymB HOBble BO3MOXHOCTM A/ B6U3HEca M ONTMMM3ALUIO MPOLLECCOB. INEKTPOHHaA
KOMMeEpUKA, MOOMAbHbIE MaTeXKWU, aBTOMATM3aUMA CKN3[O0B M LIEMNOYeK MOCTaBOK — BCe 3TO CTasio
BO3MOXHbIM 6narogapsa pasBUTUIO  TEIEKOMMYHMKAUMOHHbIX  TexHosormn. [peanpuatva  moryT
OCYLLECTBAATb ObICTPbIN 06MeH MHbOPMaLMEN 1 yNpaBaaTb CBOMMM onepaumaMmmn B peasibHoOM BPEMEHMU, YTO
3HAYUTE/IbHO NOBbILLAET UX KOHKYPEHTOCMOCOOHOCTb.

CnNUCOK UCNoAb30BaHHOM NUTepPaTypbl:
1. MexayHapogHbli coto3  anekTpoceasn  (MC3). PekomeHgaumm W CcTaHZapTbl B 061acTy
TeNEKOMMYHUKALNA.
2. OECD Digital Economy Outlook. (AkTyanbHoe usgaHue).
3. OTevyecTBeHHble U MeXAyHapodHble 3aKoHbl «O cBA3U» U «06 MHPopmauMn, UHPOPMALMOHHbBIX
TEXHONOMMAX U O 3amTe MHGOPMaL MM Y.
© l'ypbanaypabieB M., Hobatosa A., OpasoBa A., Jxymakosa O., 2025

YAK 662.99
Unnunes A.X.
MNpenogasatenb
babakynbieB C., AMaHmyxammeaos M., [xkoaxbies T.
CtyaeHTbl
[ocynapCTBEHHbIN 3HEPreTUYECKNI MHCTUTYT TYPKMEHUCTaHa
r. Mapsol, TypKMeHUCTaH

PE3Y/IbTATbl METOA40B NOBbILUEHNA 3P PEKTUBHOCTU PABOTbI
FA30OTYPBMHHbIX YCTAHOBOK

AHHOTauuA

HacTosuwana paboTa nocesleHa CMCTEMATM3AUMN U aHANIN3Y NPAKTUYECKUX Pe3yNbTaToB BHEAPEHUS
KNOYEBbIX METOA0B, HaMnpaB/eHHbIX Ha MOBbIWEHNE TEPMOAMHAMMUYECKOM U 3KOHOMMUYECKOM
addeKTMBHOCTM paboTbl ra3oTypbuHHbLIX ycTaHOBOK ([TY) B aHepreTnMyeckom cektope. PaccmaTpuBatoTcs
TaKMe noaxoAbl, KakK MOAEepHM3aLMA KOMMPECCOPOB M TypObMH ANA yBe/NNYEeHUA CTEeNeHW NOBbIWEeHMUA
[aBNeHUs U TemnepaTypbl ra3os nepes TYpOUHOKN, NPUMEHEHME TEXHONOIMIA OXNaxKaeHus paboyero Tena B
LMKEe, 3 TaKXe MCNONb30BaHME pereHepaumMm U KOMMAEKCHbIX MaporasoBbiX LWMKAOB. BHegpeHune 3Tux
MEeTOA0B MO3BOIAET HE TO/IbKO CYLLECTBEHHO YBENMUYUTDL 31eKTpuieckmn KMNAO Y, gocturaa nokasaTenen
Bbllle 60% B coctase MY, HO M NOBLICUTb MaHEBPEHHOCTb YCTAHOBOK A5 paboTbl B NEPEMEHHOM pexXume.
MonyyeHHble pe3ynbTaTbl NOATBEPKAAIOT, YTO NOBbIleHNE 3GPEKTUBHOCTM HANPAMYIO BEAET K COKPALLEHUIO
yAenbHoro pacxofia TOMNAMBA, CHUMKEHMIO BbIOPOCOB 3arpAsHAOWMX BellecTB M obecnedyeHuto bonee
CTabunbHOrO GYHKUMOHMPOBAHUA 3SHEProCUCTEM, UYTO KPWUTUUYECKM BaXKHO B YC/OBUSAX COBPEMEHHbIX
PbIHOYHbIX M 3KONOTUYECKUX TpeboBaHMUA.

Kniouesble cnosa:
ra3oTypbuHHbIE YCTaHOBKM, IHepreTnyeckasa appeKTMBHOCTb, NoBblweHue KM, napora3oBble LMKbI,
pereHepauma Tenna, oxnaxaeHune paboyero Tena, yaenbHbl pacxoq TONMBa,
mogaepHusauma I'TY, TypbuHbl, Komnpeccopbl.
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O4HMM U3 BaXKHbIX METOA0B, BAMAOLNX Ha 3G PEKTUBHOCTb, ABAAETCA MCMO/Ib30BAaHNE BMPbICKA BOAbI
WK napa B Kamepy cropaHua [TY. ITOT meToz, U3BECTHbIN KaK BNPbICK napa wuam sodpl (Steam/Water
Injection), npecneayeT aBoliHyto Lenb. C 04HOIN CTOPOHLI, Map yBeMYMBaAET paboyee Teo, YTO NOBbILIAET
MOLLHOCTb TYPOUHbI, @ C APYron — CHUXKAET TemnepaTypy ropeHuns, yMmeHblUasa TeEM caMbiMm obpasoBaHue
BpeAHbIX OKCUAoB a3oTa (SNO_xS). PesynbTaTom ABAAETCA HE TONbKO NPUPOCT MOLLLHOCTM, HO U YIyYllieHUe
3KONI0rMYECKMX NoKasaTesieit, YTo 0CObeHHO BaXKHO A1 co6/1t04eHMA CTPOTMX HOPM BbIBOPOCOB.

B nocnesHwe rogbl aKTMBHO WM3Y4aloTCA WM BHeApPAIOTCA aAmabaTvyeckne meToAbl NOBbIWEHMA
3¢ PEeKTMBHOCTM, TaKME KaK NpeaBapuUTeNibHOE OXJaXKAEHME BO34yxa HA BXOAe B KOMMpeccop. B »kapkoe
BPeEMSsA rofa, Koraa naoTHOCTb BO34yXa NagaeT, MOWHOCTb U 3pdeKTUBHOCTL [TY cHMKatoTca. OxnaxaeHue
BO3yXa C MOMOLLbIO UCNAPUTENBHbIX OXaAUTENEN AN YNNNEPOB NO3BOAET YBEIMUYUTL €70 NJIOTHOCTb. ITO
NPUBOAMT K YBENMYEHMIO MACCOBOMO Pacxoda Yepes Komnpeccop u TypbuHy, obecneunsas 3HauYUTENbHbIN
NPUPOCT BbIXOAHOW MOLLLHOCTM U BoccTaHoBAeHMe K[ ycTaHOBKM.

CepbesHble pe3y/ibTaTbl AEMOHCTPUPYET NPUMEHEHWE 3AMKHYTbIX LUUKAOB M UMKAOB C BHELWHUM
noABOAOM Tenna, XOTA OHWM MEHee pPacrnpoCTpaHeHbl B KPYMHOW 3HepreTMke. 3aMKHYTble UMKAbI,
MCMoJib3ylolLMe, Hanpumep, reanii AU Apyron ras B Kayectse paboyero Tesa, NO3BOAAOT paboTaTtbh npwu
bonee BbICOKUX AaBNEHUAX U TemnepaTypax. ITo obecneymnBaeT BbiCOKUI TeopeTndeckmin KMNAO n ncknoyaer
npsmoe nonagaHue NpoLyKTOB CrOpaHUA B OKPYrKaloWyto cpeay. Pe3ynbTaTbl MccnegoBaHMiA NOKasbiBatloT
WX BbICOKMI NOTEHLMAN A5 UHTErPaLMM C aTOMHbIMU UAN CONHEYHBIMWU TEMI0BLIMU MCTOYHUKAMM.

BakHelwwana posib B NoBbllWeHNM 3GHEKTUBHOCTM OTBOANTCA CUCTEMAM aBTOMATUYECKOTO YNpaB/ieHUs
n auarHoctukmn (ACY TM). CoBpemeHHble CUCTEMbl YNPaBAEHUS UCMOJb3YIOT CAOMHbIE anropuTmbl AN
HenpepbIBHON ONTUMM3AUMM NAPAaMeTPOB pPaboTbl: peryanMpoBaHMe Mogayu TOMAMBA, Yyrna MNOBOpOTa
ZIONATOK, KOHTPO/Ib TemnepaTtypbl U BMOpauuu. TouyHas HacTpoiKa pexuma pabotbl [TY B peasibHOM
BPEMEHW NO3BOSIAET NOALEP!KMBATb MAKCMMANIbHO BO3MOMHbIN KM nNpu M3MEHSIOWMXCA BHELIHUX
YCNI0BUAX U Harpy3Kax. 9T0 NPMBOANT K MMHMMM3ALLMKU NPOCTOEB M COKPALLEHMIO SKCN/TyaTaLLMOHHBbIX 3aTpar.

JKOHOMUYECKME pe3ynbTaTbl MOBbIWEHNA 3PPEKTUBHOCTU paboTbl MY BbipaxKaloTCA B CHUMKEHUU
YAENbHOM CTOMMOCTU NPOM3BOANMOM 31EKTPO3IHEpPrMn. bonee Bbicokmin KM/ o3HayaeT, 4To ANA reHepaumm
O[IHOrO KWJIOBaTT-4yaca TpebyeTcs MeHblle A0POrocToAllero TonauBa. ITO JAenaeT rasoTypOuHHYto
3HepreTMKy KOHKYpPEeHTOCNOCOOHOM Mo CpaBHEHUIO C APYrMMK BUgamm reHepauumn. CokpalleHne pacxoaos
Ha TON/IMBO ABNAETCA NPAMbIM CAeACTBUMEM YCMELWHOro BHeAPEHMA BCEX NEPeYMCIeHHbIX Bblle MeToA0B
ONTUMM3ALUM LMKNA.

Bonblwmne pesynbTathl B 061aCTU 3KONOMMYHOCTM [OCTUTAlOTCA MapanfieslbHO C MNOBbIWEHUEM
3pPeKTUBHOCTN. Yem MeHblue TOMN/MBA CHUraeTca ANa NPou3BOACTBA eAMHWULbI 3HEPruM, TeEM MeHbLUe
obpasyerca NPoAyKTOB CropaHusa, BKAOYas yrnekucablin ras (SCO_2S). Taknum o6pa3om, KaXKablii NPoLLeHT
nosbiweHna KI4 ITY asnsetcA nNpAMbIM BKI3aAOM B CHUXEHUE YIIepoAHOro cnefa dHEepreTuyeckoro
CeKTopa. ITM pe3ynbTaTbl KpaliHe BaXKHbl A/1A BbINOJAHEHMA MeXAYHAaPOAHbIX COrnaweHun no KAnmaty m
OOCTUXKEHNA uenein yCToMYnBoro pa3BuTus.

AKTYanbHbIM METOA0M ABAAETCA BHEAPEHME TEXHOIOTUIM CHUTAHMA BOAOPOAA UK CMecel Bogopoaa
C NpMpoOAHbIM rasom B cyulecTtsytowux [TY. Boaopoa, ABnsAAacb TonamMBom 6e3 coaepaHus yrnepoaa,
TeopeTnyeckn obecrneumsaeTt Hynesble Bbibpocbl SCO_2S. O4HAKO ero Mcnonb3oBaHue TpebyeT cepbesHon
MOJEPHM3aLMM Kamep cropaHua Ana npeaoTspalleHua obpasosaHua 6onbuoro Konuvdectsa SNO_XS,
BbI3BAHHOIO BbICOKOM TeMMNepaTypon ropeHuns. PesynbTaTbl MCNbITAHWIA NOKa3bIBAOT, YTO NPU NPaBU/IbHOM
KOHCTPYKLMN TOPENOK MOXKHO A0CTUYb BbICOKON 3QPEKTUBHOCTU C MWUHUMANbHBIMU 3KONOFMYECKUMMU
nocaeacTBUAMM.

Ocoboe BHMMaHME yaenAaeTcs MaHeBPeHHOCTU U TMBKocTM [TY, UYTO CTAaHOBUTCA KPUTUYHLIM B
3HEeprocucTemax C BbICOKMM MPOHUKHOBEHMEM BO30OHOBASIEMbIX MCTOYHMKOB SHEPruun. BbICTpbIA NycK n
OCTaHOBKA, a TaKKe CnocobHOCTb K paboTe B LUMPOKOM AManasoHe Harpysok 6e3 3HauMTeNbHOro nageHus
KMN/A asnatoTca KAtoYeBbiMM pe3ynbTaTamn ontummsaumun. CospemeHHble I'TY cnpoeKTUpoBaHbl Tak, YTobbl

24



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

6bICTPO KOMNEHCMPOBATL KONebaHMA reHepaLuyMm OT BETPOBbIX M COTHEYHbIX 3/1IEKTPOCTAHLNI, NoAAEPKNBAA
HaZleXXHOCTb 0OLLEeN CUCTEMDI.

C TOYKM 3peHUs IKCM/yaTaUMOHHOM HaAeXHOCTU, MeToAbl NoBbiweHUA 3PpPeKTUBHOCTU TpebytoT
BHeApPEHUs MepefoBbiX CUCTEM MOHUTOPUHIA COCTOAHMA 0bopyaoBaHMA. [1OCTOAHHbLIA KOHTPO/b
TemnepaTypbl N0ONATOK, BMOpAUMM M XMMWMYECKOro COCTaBa ra3oB MNO3BOMAET OMNepaTUBHO BbIABAATb
OTK/IOHEHMA M NpeaoTBpPallaTb aBapuUMHble CUTyauuun. ITO MNPUBOAUT K COKPALLEHWUIO BHEM/IAHOBbIX
PEMOHTOB M YBEJIMYEHUIO MEXPEMOHTHOro npobera. PesynbTaTom ABAseTcA noBblleHne KoddduumeHTa
rOTOBHOCTM YCTaHOBKM U CHUXKEHWE YAeNbHbIX 3aTpaT Ha TexHU4Yeckoe obcnyKmBaHume.

3aknioueHune

Takum 06pa3som, KOMMAEKCHbIA aHanAW3 pes3yibTaTOB BHEAPEHWA METOLOB  MOBbIWEHMA
3pPEeKTUBHOCTN Ta30TypPOUHHBIX YCTAaHOBOK YybeauTesbHO [OO0Ka3biBaeT WX KPUTUYECKYD poJib B
COBpeMeHHOM un byayuwen sHepretuke. OT PpyHAAMEHTa/IbHOrO pocTta TepmoauHamuyeckoro KrJ yepes
KOMOWHMPOBAHHbIE LUK/bI A0 TOHKON HAaCTPOMKWU aspoAMHAMMKM U MEpexoaa Ha BOoAopod, — Kaxioe
yaydlieHue cnocobcTByeT co3gaHnio 601ee 3KOHOMUYHOM N IKOJIOTUYHOM SHEPreTUYECKOM CUCTEMDI.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. Koctiok, A.T., LLepcTiok, A.H. lNa3oTypbuHHbIe ycTaHOBKM: YuebHoe nocobue ana sBysoB. — M.: Bbiclwias
wkKona, 1979.
2. 3n06uH, B.I., BepxonaHuesB, A.A. [a30TypbuHHble ycTaHOBKM. Yactb 1. TensoBble CXeMbl.
TepmogMHammyeckme umkbl: yyebHoe nocobue. — CM6.: BLUTS CN6ryntAd, 2020.
3. ¥amanguHos, 3.P. MeTogbl nosbiweHUA 3OPEKTUBHOCTM pPaboTbl ra3oTypOUHHbLIX YCTAaHOBOK:
b6aKanaBpckan pabota. — Tomck: HA TNY, 2017.
4. WNeaHos, B.A. MyTb yBeanyeHns 3pPeKTUBHOCTU UMK Fa30TYyPOUHHBIX YCTAHOBOK. BecTHMK CamapcKoro
rocyAapCTBEHHOro aspoKOCMUYECKOro yHmsepcuteta um. akagemumka C. . Koponésa. — 2017. Ne 3. — C.
214-222.
5. AnekcaHgpos, A.A. TepmoAnHaMMYEeCKMEe OCHOBbI LMKAOB TeNJ0dHepreTMYeckMx yCTaHoOBOK. — M.:
N3paTtenbckuin gom M3U, 2006.

©Wnnues A.X., babakynbies C., AmaHmyxammegos M., Axoaxbies T., 2025

Y/IK 662.99

Kakabaesa [k.b.

Npenogasatenb

Fairbicbizos A., Flenpguesa l'., lypbaHrenaues M.

CtygeHTbl

locynapcTBEHHbIM SHEPreTUYECKUA MHCTUTYT TYPKMEHMCTaHa
r. Mapsl, TypKMeHuUCTaH

MCNOJIb3OBAHUE BTOPUYHbIX SHEPTOPECYPCOB B NMAPOKOTE/IbHbIX YCTAHOBKAX

AHHOTauuA
HacTosuwaa pabota noceaweHa aHanusy U ob60ocHoBaHUIO 3DPEKTUBHOCTM BHEAPEHUA TEXHONOTUM
MCNONb30BaHMA BTOPUYHbIX 3HepropecypcoB (BIP) B KOHCTPYKUMAX COBPEMEHHbLIX MapOKOTENbHbIX
YCTQHOBOK C LLe/1blo NOBbIWEHMA NX 06LLel aHeproapHeKTUBHOCTU, CHUKEHMA IKCNNYATaLMOHHbIX Pacxoaos
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M MMHUMM3ALMN HEFaTUBHOIO BO3AENCTBUA Ha OKpYyrKatouyto cpeay. BIP, K KOTOpbIM OTHOCATCA TENa0Ta
yXo4AaWMmMX AbIMOBbIX ra3oB, COPOCHOE Tensjo TEXHONOIMYECKMX NPOLLECCOB, a TaKKe HU3KOCOPTHbIE UK
oTpaboTaHHbIe BUAbI TONANBA, NPEACTaBAAT COBOM 3HAaUYUTENbHbIN, YacTO HeA0OLEHEHHbIM NOTEHUMAN ANA
3amewieHna TpPpaaunLuMOHHbIX NnepBUYHbIX 3Hepropecypcos. Mcnonb3oBaHue cneumannsnpoBaHHbIX
Ten1006MEHHNKOB, YTUAM3ATOPOB U PEKYMNEPATUBHbLIX CXxeM Mo3BosseT 3GPEKTUBHO MHTErpMpoBaTh 3TO
cbpocHoe Tenao B LMKA NPOM3BOACTBA Mapa, TEM CaMbiM COKpalaa notpebneHne nNpupoaHOro rasa uau
MasyTa U, KaK cneacTeue, yMeHbluasa BbIOpoCbl NAapPHMKOBbIX ra30B M OKCUAO0B a30Ta. MpoBeAeHHbIA TEXHUKO-
3KOHOMWYECKUI aHanu3 [AEeMOHCTPUPYET, UTO, HECMOTPA Ha MepBOHayanbHble WHBECTUUUN B
mogepHusaumio obopyaoBaHMA, BHeApPeHWEe cucTem yTuausaumm BIP obecneumBaeT OTHOCUTE/IbHO
KOPOTKUI CPOK OKYMaemocCTU M rapaHTUpyeT AO0JIFOCPOYHYID SKOHOMMYECKYIO BbIroAy 3a CYET CHUMKEHUSA
TOMIMBHOM COCTaBAAIOLWEN B C€6€CTOMMOCTM NPOU3BEAEHHON IHEPTUN.
Kniouesble cnosa:
BTOPUYHbIE IHEPrOpPeCypCbl, NAPOKOTENbHbIE YCTAHOBKMU, 3HEProadpHeKTUBHOCTb, YTUAM3AUMA TENNa,
pekynepauma, cbpocHoe Tenno, Ten1006MeHHUKN, SIKOIOTMA, SKOHOMUYECKan 3PPEKTUBHOCTb.

CoBpemeHHan sHepreTMyeckan cTpaterma 60NbWMHCTBA CTPaH MUpPa COCPefOTOYEHA HA MOBbILLEHUN
3Heproa¢PeKTMBHOCTM M YCTOMYMBOCTM MPOU3BOACTBA TEM/IOBOM WU 3/EKTPUYECKOM 3Heprun. Ha ¢oHe
pacTylwmx LeH Ha TPagvuUMOHHble BUAbl TOMAMBA M YXKECTOUYEHUA 3KOJOMMYECKMX CTaHAAPTOB MOWCK
aNbTEPHATMBHbBIX MCTOYHUKOB SHEPTMWU CTAHOBMTCA NPUOPUTETHOM 3agayei. [apoKoTenbHble YCTAaHOBKM,
ABNAACH KNOYEBbIM 3/1EMEHTOM MPOMbIWIEHHOTO M KOMMYHA/IbHOrO TenNOCHabXeHusa, obnagatot
3HaYUTENIbHBIM MOTEHUMANOM AnsA ONTMMM3auMu. MMEeHHO No3TOMy BOMPOC MHTErpauum BTOPUYHbIX
sHepropecypcos (B3P) B Mx TEXHOMOTMYECKME LIMKbI TPUOBPETAET OCOOYIO aKTYabHOCTb B aKaZeMUYECKUX
NCcCNeno0BaHUAX U HA NPAKTUKE.

BTopuuHble sHepropecypcbl npeactaBnaoT cobol sHepruto, Kotopada He 6blLia UCNONb30BaHa B
OCHOBHOM TEXHOJ/IOFMYECKOM NpPOoLECCe, a TaKKe 0TXoAbl U N06OYHbIE NPOAYKTbI NPOU3BOACTBA, CNOCOOHbIE
CNYXUTb MCTOYHMKOM Tenna uam Tonauea. K Hambonee pacnpocTpaHeHHbIM B3P B nNpoOMbILLNEHHOCTH
OTHOCATCA TenaoTa yXo4AWMX AbIMOBbIX ra3oB, COPOCHOE TEMNO OT KOMMPECCOPOB M Meyvel, a TaKxkKe
HWU3KOMOTEHLMANbHOE TEMNI0 CTOYHbIX BOA,. [PamMOTHOE MCNOb30BaHMeE STUX PECypPCOB NO3BOAET HE TOJIbKO
COKpaTUTb noTpebneHMe NepBUYHOrO TOMAMBA, HO WM CYLWECTBEHHO YMEHbWWUTb 06beMbl TEMI0BOrO
3arpA3HEHNs OKpyrKatowen cpeabl. Takum obpasom, BHeapeHWe TEXHONOMMI yTuamnsaummn BIP asnaetca
ABOVHbIM BbIUIPbILIEM A5 NPOMbILWIEHHbIX NPEANPUATUIA.

OcHOBHas Le/b MCMNo/b30BaHUA BOP B NapoKOTe/IbHbIX YCTaHOBKAX 3aK/OYAETCA B MaKCMMM3ALUK
TENJIOBOM OTAAYM OT KaKAOro KWiorpamma TOMJIMBa, YTO MPAMO BefeT K MoBblWeHUo KoadduumneHTa
nonesHoro genctema (KMA) Bcelt cucTembl. ITO AOCTUraeTcAa 3a CYeT MNpeaBapuTebHOro noAorpesa
NUTaTeIbHOW BOAbI UKW BO34yXa 4R FOPEHMA C MUCMOb30BaHMEM TEMA YXOAALWMX ra3oB. [pumeHeHne
peKynepaTUBHbIX U pereHepaTUBHbIX TENN006MEHHMKOB N03B0AAET 3G GEKTUBHO BO3BPALLATbL YaCTb SHEPTUM
06paTHO B UMKA. MHTerpaums TaKux pelieHnin TpebyeT TOUHbIX MHXKEHEPHbIX pacyeToB WM Bblbopa
ONTMMAJIbHbIX CXEM TEMN0O0OMEHA, a4aNTUPOBAHHbIX MO KOHKPETHbIE YC/IOBUA SKCMyaTaLMM KOTe/IbHOM.

OAHUM M3 BaXKHEMLUMX SKOHOMMYECKUX CTUMYJ/IOB A1A nepexofa Ha BIP aBnAeTcA BO3MOMKHOCTb
CYLLLECTBEHHOTO COKpaLLLEHWNS SKCNAyaTaLMOHHbIX PacxoAoB. MoCTOAHHbINM POCT CTOMMOCTM NPUPOLHOTO rasa,
YFNA M MasyTa AenaeT MHBECTUL MM B CUCTEMBI YTUAM3ALMK ObICTPO OKyNnaemMbiMn. CHUNKEHME 3aBUCUMMOCTU
OT BHELHMX MOCTaBLLMKOB MEPBMYHOIO TOMAMBA TaKXe MNOBbIWAET 3HepreTMyeckyto 6H6e3onacHocTb M
CcTabunbHOCTb PaboTbl NpeanpuaTUA. DKOHOMUYECKMI 3OdEKT OT BHEAPEHUA ITUX TEXHONOMMIM YacTo
MHOTOKPaTHO NPeBOCXOAMNT 3aTPaTbl HA UX YCTAHOBKY M 06CayKmnBaHMe. ITO AenaeT NPOoeKTbl N0 yTUAN3aLum
B3P npuBnekatenbHbIMM A5 YACTHbIX M TOCYAAaPCTBEHHbIX MHBECTULLUIA.
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C 3KO/I0rMYECKON TOYKM 3pEHMA, UCNONb30BaHWE BTOPUYHbBIX SIHEPTOPECYPCOB MMEET HEOCMOPUMbIE
NpeumyLLLECTBA B KOHTEKCTE r106anbHOM 60pbbbl ¢ U3MeHEHUEM KnMMaTa. CoKpallleHne 06bEMOB CXUTAHMA
MCKOMAeMoro ToMaMBa aBTOMAaTUYECKM NPUBOAUT K YMEHbLUEHMIO BbIBPOCOB yraekucaoro rasa (SCO_2S),
oKecnaos asota (SNO_xS) 1 cepbl (SSO_2S). YTuansauma Tenna TakKe crnocobcTByeT CHUMEHMIO TENI0BOro
3arpAsHeHus atmocdepbl U BOAOEMOB, YydLlasn obLiee COCTOAHNE IKOCUCTEM B MPOMBILUNEHHbIX PErMOHaXx.
Takum obpasom, nepexos Ha BOP cooTBeTcTBYET MPUHLMMAAM YCTOMYMBOIO PA3BUTUA U KOPNOPATUBHOM
COLMaNbHOM OTBETCTBEHHOCTMU.

BHeapeHue cucTeM yTuaM3aumm BOP conpsayKeHo C pALOM TEXHUYECKUX CNOXKHOCTEN, Tpebyroumx
BHMMATENbHOIO NOAX0AA Ha CTaguM NPOEKTUPOBAHMA. OAHOM M3 OCHOBHbIX NPOHAEM ABAAETCA KOPPO3KA,
Bbl3BaHHAA TOYKOWM POCbI B TENJI00OMEHHMKAX, 0COBEHHO NPU YyTUAN3ALMM TENNA YXOAALLMX Fa30B C BbICOKMM
copeprkaHnem cepbl. HeobxoaMMo MCNONb30BaTh CneLMabHble KOPPO3MOHHOCTOMKME MATeEPUabl, Takme
KaK Hep)KaBetoLwas CTajlb MAK CNeuunabHble NOKPbITUA, ANA 3aLMTbl MOBEPXHOCTEN HAarpeBa. TaKKe BaXKHO
obecneunTb 3PPEKTUBHYIO OUUCTKY TENI00OMEHHbIX MOBEPXHOCTEN OT 3arPsA3HEHUN U OTNOXKEHUN, YTO
TpebyeT pa3paboTKu cneumnannsnpoBaHHbIX CUCTEM 06AYBKU UAN OUUCTKM.

OpyrMm BaKHbIM acrneKToOM ABASETCA HEeCTabMAbHOCTb U HU3KMIA MNOTEHLMAN HEKOTOPbLIX BTOPUYHbIX
sHepropecypcos. TensoBasg MOLLHOCTb COPOCHOrO Tenaa MOMKET CUIbHO KonebaTbCA B 3aBMCMMOCTM OT
TEXHOJIOMMYECKOrO peXkMMa OCHOBHOIO NPOU3BOACTBA, YTO 3aTPYAHAET NoALEPKAHNE CTabUIbHOIO peXxnma
paboTbl KOTeNbHOM. 1A KOMMNEHCAUUM 3TUX KoebaHUI HeobXoAMMO BHeApATb BydepHble CUCTEMBI, TaKMe
KaK TenaoBble aKKYMYAATOPbI, KOTOPble NO3BOAAKOT CrAAXMBATb NMUKM M NPOBaabl B NOCTynieHnn BIP. 310
obecneumBaeT 6onee HageKHOe U Npeackasyemoe GYHKUMOHUPOBAHME NAaPOKOTENbHOW YCTAHOBKM.

Pa3paboTKka M WMHTErpaums yTUAM3AUMOHHBIX KOTNO0B — 3TO OTAE/IbHOE HanpaB/ieHWe, KoTopoe
NO3BOAET NOJy4YaTb NAP WU TOPAYYIO BOAY 3a CYET Temn/ia BbICOKOTEMMEPATYPHbIX TEXHOJOMMYECKUX ra3os..
3TV KOT/bl CNEeLMaNbHO NPOEKTUPYIOTCS ANA PabOTbl B CAOMKHbBIX YCAOBUAX, YACcTO NPU HANIMUYUKN arpPecCcUBHbIX
KOMMNOHEHTOB B YyTUAM3MPYEMbIX Fa3ax. MIX KOHCTPYKUMA A0MKHaA obecneymBaTb MakCMMasibHbI 0TOOp Tenna
npU MMHUMaNbHOM FMAPABANYECKOM COMPOTUBEHMM, YTO KPUTUYHO ANA NOAAEPKaHMA paboTbl OCHOBHOIO
TEXHO/IOrMYECKoro 060pyaoBaHUA. IGPEKTUBHOCTb TAKMX KOTIOB HANPAMYHO BAUSET HA OOLLYIO SKOHOMUKY
npoekKTa.

3akntoveHue

Takum o06pasom, nepexos K LIMPOKOMY WCMNOAb30BAHUIO BTOPMYHBIX 3HEpropecypcos B
NapOKOTE/NbHbIX YCTaHOBKAX fABAAETCA He MNPOCTO WHXEHEePHOW 3agayeir, a KOMMIEKCHbIM MPOEKTOM,
Tpebyowmm  MexaucumMnanHapHoro noaxoda. OH  oxBaTbiBaeT BOMPOCbI  MATEPMASIOBELEHMUS,
TENIOTEXHUKM, aBTOMATU3ALMMU, SKOHOMUKN U 3KONOTMW. YCNelHan peanm3aumsa Takux NpoeKTos TpebyeT
COBMECTHbIX YCUNUI UHKEHEPOB, SKOHOMUCTOB U 3aKOHOAATENEN.
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Po3bieB flospaH KapargbieBuy
TYPKMEHCKWUI rocyAapCcTBEHHbIN Neaarornyeckmuii MHCTUTYT um C. Cengm
r.TypkmeHabat, TypkMmeHUcTaH

CETK CBA3U HOBOI'O NOKOJIEHNA KAK OCHOBA LUU®POBOIO OGLLIECTBA

AHHOTauuA

B cTtaTbe paccmaTpmBalOTCA OCHOBHbIE HanpaB/eHUs U NepPCrneKTMBbI Pa3BUTUA CeTel CBA3M HOBOTO
NOKONEHMS, B YaCTHOCTU TEXHOJIOTUIA NSATOro NokoneHus (5G). MoayépKknBaeTca 3HaueHme 5G Kak Kio4yeBoro
anemeHTa umndposon TpaHchopmauMm COBPeMeHHOro obuwectBa UM OCHOBbl A8 MNOCTPOEHUA
WHTENNEKTYaNnbHOW  MHPPaCTpyKTypbl  6yaywero. Ocoboe BHMMaHME YOENEHO  apXMTEKTYPHbIM
0CODEHHOCTAM  TEXHOJIOTUK, €€ MPeumMyLllecTBam, TMpPaKTUYECKMM NpuUMepam NPUMEHEHUS B
NPOMbILWAEHHOCTU, TPAHCMOPTE, MeanLUMHe, 06pa30BaHUKN, SHEPTETUKE U CeNbCKOM X03AalicTBe. OTMeyatoTcs
TaKXKe TEXHONIOrMYEeCKNe N OPraHn3auMOHHbIE BbI30BbI, @ TaKXe TEHAEHUMM nepexoga K CeTAM LIecToro
nokoneHus (6G).

Kniouesble cnoBa:
5@G, ceT HOBOro NokoneHus, undpposusauma, MHTepHeT Bellen, TeneKoMmMmyHUKauum, MHayctpua 4.0,
WCKYCCTBEHHbIM MHTENNEKT, 6eCnUIOTHbIE TEXHOJIOTUM.

Rozyyev Dovran Karyagdyyevich
Turkmen State Pedagogical Institute named after S. Seydi
Turkmenabat city, Turkmenistan

NEXT-GENERATION COMMUNICATION NETWORKS AS THE FOUNDATION OF THE DIGITAL SOCIETY

Annotation
The article explores the main directions and future prospects for the development of next-generation
communication networks, with a particular focus on fifth-generation (5G) technologies. It highlights the
significance of 5G as a key driver of the digital transformation of modern society and as a foundation for
building the intelligent infrastructure of the future. Special attention is paid to the architectural features of
the technology, its advantages, and practical applications across various sectors, including industry,
transportation, healthcare, education, energy, and agriculture. The article also discusses technological and
organizational challenges, as well as emerging trends in the evolution toward sixth-generation (6G) networks.
Keywords:
5G, next-generation networks, digitalization, Internet of Things, telecommunications,
Industry 4.0, artificial intelligence, unmanned technologies.

Pa3BuTME TeNeKOMMYHUKALUMOHHbIX TexHonornit B XX|I Beke nABAseTcA OAHMM U3 Hambonee
AMHAMWYHbIX HanpaBaeHU HayYHO-TEXHMYECKOrO nporpecca. B ycnoBuax ctpemuTtenbHon Lndposmusalmm
3KOHOMMKM, pocTa 06BEMOB NepeaaBaemoit MHPopmMaLMn 1 yBENMYEHUA YMCIA NOAKIOUYEHHbIX YCTPOICTB
BO3HWMKAET NOTPebHOCTb B HOBbIX PELIEHUAX, CNOCOOHbIX 06ecneyYnTb BbICOKYHO CKOPOCTb, HaZEXHOCTb U
3¢ PeKTMBHOCTb Nepenaum AaHHbIX. OgHMM M3 Hanbonee 3HAYMMBbIX SOCTUMKEHUIM B 3TOM 06nacTn CTano
BHeZlpeHME ceTell CBA3M NATOro nokonenus (5G), npeactaBnstowmx cobon KayecTBEHHO HOBbIM 3Tan B
3BONOUNM MOBUABHBIX KOMMYHUKaLMIA.

Cetn 5G oTnmyatotca oT npeablaywmx nokoneHnn (3G m 4G) He TONIbKO YBEAMYEHUEM CKOPOCTU
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nepefaynm LAaHHbIX, HO M MPUHLMNMANABHO WMHON aAPXUTEKTYPOi. Mcnonb3oBaHMe LIMPOKOMOAOCHbIX
YaCTOTHbIX AMana3oHoB, TexHosormn Massive MIMO, ceTeBoit GYHKUMOHANbHOW BMpPTyanusauum u
pacnpefenéHHoit 06paboTku AaHHbIX obecneuymBaeT ckopocTb A0 10 I6uT/c, 3aaepKKy He 6onee 1 mc u
BO3MOHOCTb MOAKAOYEHUA MUIJIMOHOB YCTPOMCTB. ITU XapaKTEPUCTUKM NO3BONAOT 5G cTaTb OCHOBOW
rnobanbHo LMdpoBoi akocucTeMbl U UHTepHeTa Bewwel (loT).

MpaKTuyeckoe npumeHeHne 5G 0XBaTblBaeT LWIMPOKWUIA CNEKTP oTpaciei. B npomblwneHHOCTM 3Ta
TexHonorns obecneymMBaeT peanmsaumio KoHuenuun «MHayctpua 4.0». BbicoKaa HaAEXHOCTb WU
MWHMMANbHAA 33aJ€epXKa CBA3M MO3BOAAKT BHEAPATb WHTENNEKTya/llbHble CUCTEMbI ynpaBaeHUA
NpPoOun3BOACTBOM, aBTOMATU3UPOBaAHHbIE IMHUM COOPKM U MOHUTOPUHT 060pYyA0BaHMA B peaibHOM BPEMEHM.
Hanpumep, Ha npegnpuaTMax KomnaHum Bosch B TepmaHuM  yKe QYHKLMOHMPYIOT KYMHbIE»
NPOM3BOACTBEHHbIE IMHUWN HA OCHOBE ceTeil 5G, YTO NO3BO/INIO NOBLICUTL NPOU3BOANTENBHOCTDL M CHU3UTD
3aTpaTbl.

B TpaHcrnopTHON cdepe 5G cAyKUT OCHOBOW AN BHeApPeHUs OECnUIOTHbIX aBTomMobunen wu
WHTENNEKTYaNbHbIX TPAHCMOPTHLIX CUCTeM. BbicOKas CKOpOCTb M  Hag&KHOCTb OOMeHa AaHHbIMU
obecneynBatoT B3aMMOAENCTBME TPAHCMOPTHBIX CPeACTB APYr C APYrOM U C MHOPACTPYKTYPOI, YTO NOBbIWAET
6€30MacHOCTb U COKpaLLLAET Bpemsa B NyTU. AHaNOIMMYHbIE NPOEKTbI peanunsytotcs B HOxHoM Kopee, Kutae n
Esponeiickom cotose, rae 5G yxKe MCnonb3yeTcs AAA KOOpAVHAUWMK ABUMKEHUS aBTOMAPKOB M YNpPaBAeHUA
NOTOKaMM Ha MarncTpansx.

B meaunumHe 5G cnocobcTByeT pasBUTUIO TENEMEAULNHBI U ANCTAHUMOHHOM XMPYprm. MUHMManbHas
3aZlep)KKa CUrHana no3BO/IAET BpayYaM NPOBOAMTb OMEPALMM Ha PACCTOAHUM C WUCMONb30BAHUEM
PO6OTU3NPOBAHHBIX KOoMMIeKcoB. Kpome TOro, pasBMBAIOTCA CUCTEMbI HEMPEPLIBHOIO MOHUTOPMHIA
34,0pOBbA NAUMEHTOB, NepeaatoLMe AaHHbIe B peaibHOM BPEMEHU B MeAMLMHCKMUE LLEHTPbI, YTO NOBbIWAET
3¢ PEKTUBHOCTb ANArHOCTUKM U SIeYeHus.

B chepe 0bpasoBaHUA N HayKn 5G OTKpbIBaeT HOBblE BO3MOXHOCTM 418 ANCTAHLMOHHOIMO 0byyeHus,
CO34aHUA BUPTyanbHbiXx nabopaTopuii U UCNOMb30BAHMA TEXHONIOTMA [ONOAHEHHON peanbHOCTU. B
3HEpreTMKe U CeNbCKOM X03alcTBe 5G CNOCOBCTBYET PasBUTUIO KYMHbIX» ceTel U depm, rae AaHHble o
COCTOAHMM 0bOpPYyAOBaHMA, MOYB U KAMMATA aHANM3MPYIOTCS B peasbHOM BpemeHM, obecneumsasn
ONTUMM3ALMIO PECYPCOB.

HecmoTpa Ha 3HauuMTeNbHble NPEeMMyLLecTBa, BHeapeHwe 5G conpseHo ¢ psgom npobaem:
BbICOKMMM 3aTpaTaMu Ha pa3BUTME MHDPACTPYKTYPbI, BONPOCaMMN KNbepbe3onacHOCTM U 3aLUMTbl AaHHbIX, a
TaK)Ke HeobX04MMOCTbIO MOAMOTOBKM KBAaIMPUUMPOBAHHBIX KagpoB. 3TN GaKkTopbl TPeOYIOT KOMMIEKCHOTO
noAaxoAa M rocyaapCcTBeHHOM NOALEPHKKM.

B 6auKaliwelt nepcneKkTMBE OXWOAETCA MHTerpauma cete 5G C MCKYCCTBEHHbIM MHTE//IEKTOM,
60MbWIMMN  AAHHBIMM U 006MAYHBIMM  TEXHO/MIOTMAMM, YTO MO3BOAUT C€O34aTb WHTENNEKTYasbHble
KOMMYHMKALMOHHbIE CUCTEMbI HOBOFO NMOKOJIEHUA. YiKe BeayTca uccnenosaHua B obnactu 6G, rae cKopocTb
nepegayn AaHHbIX MOMKET gocTuratb 1 T6UT/c Mpu MUHMMaNbHOM 3HepronoTpebneHnn U NoALEepPIKKe
ronorpaduryeckom cBasu.

Takum o0b6pa3om, pas3BUTME CeTEN HOBOrO MOKOMEHMA, B YaCTHOCTM 5G, MMeeT cTpaTerMyeckoe
3HaYeHMe ANA TEXHONOTMYECKOTr0 W COUMANbHOrO nporpecca. 3TM TEXHONOTMWU Co34atoT GyHAAMEHT
UMbpPOBOIA IKOHOMMUKM, CNOCOOBCTBYIOT MHHOBALLMOHHOMY PA3BUTUIO U MOBbILIEHUIO KaYeCcTBa KU3HWU NIoaeN.
5G cTaHoBMTCA OCHOBOW Byayliero obuiecTsa, B KOTOPOM BCE B3aMMOCBA3AHO U YNPaBAAETCA B peasibHOM
BPEMEHM.

CnMCOK UCNoNb30BaHHOW NUTepaTypbl:
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B/IMAHUE CONNHEYHOM SHEPTUM HA POCT PACTEHUN

AHHOTauuA

ConHeyHas 3Heprus sABAAETCA OCHOBHbIM WCTOYHMKOM KM3HeAeATeNbHOCTM pacTeHnin. OHa
obecneunBaeT GOTOCUHTES, BAUAET HA POCT, pa3BUTUE M NPOAYKTUBHOCTb PacTeHMI. B cTaTbe paccCMOTPEHbI
¢du3nyeckne n buonornyeckme acnekTbl BO3LENCTBMA COJIHEYHOFO CBETa, €ro CNeKTpaibHblA COCTaB,
WHTEHCUBHOCTb U NPOLO/IKUTENBHOCTb, @ TaKXe MEXaHM3Mbl afanTauMKM PacTeHMM K pPasHbIM YCNOBUAM
ocBeléHHoCcTN. OcBelleHbl BOMPOCbl peryasuum pocta, ¢otonepmoamsma U poau ynbTpadpuronetoBoro
N3NTyYeHus.

Kniouesble cnosa:
CO/IHEYHan aHeprma, GOTOCUHTES, POCT PACTEHUMN, OCBELLEHHOCTb, poTONEPUOANIM.

THE INFLUENCE OF SOLAR ENERGY ON PLANT GROWTH

Abstract
Solar energy is the primary source of plant life. It ensures photosynthesis and influences plant growth,
development, and productivity. The article examines physical and biological aspects of sunlight, its spectral
composition, intensity, and duration, as well as mechanisms of plant adaptation to different light conditions.
Growth regulation, photoperiodism, and the role of ultraviolet radiation are discussed.
Keywords:
solar energy, photosynthesis, plant growth, illumination, photoperiodism.

1. 3HayeHMe CONHEYHOW SHEPTUN ANA PACTEHUN

ConHeYyHas 3Heprus ABAAETCA BakHeMWWUM (AKTOpoOM, ONpesensAloWwmMm XU3Hb pacTeHuin. Ceet
Heobxoaum Ana ¢GoToCcMHTE3a, npouecca, NPU KOTOPOM pacTeHMs npeobpasytoT 3HEepPruio CONHEYHOro
M3/lyYEHNA B XMMMUYECKYIO, CO37aBasa OpraHMYecKMe BeLecTBa. be3 cBeTa HEBO3MOXKHO HaKonaeHue
6rmomaccol 1 06pasoBaHMe KNCA0POAA, HEOHXOAMMOro BCEM KMBbIM CyLecTBam. Kpome Toro, cosiHeYHoe
Tenno BAMAET Ha OoBbMeH BellecTB, NpPopacTaHWe cemsaH W MUCNapeHue Bnaru. PacTeHusa, noaydatowme
[OCTaTOYHOE KO/IMYEeCTBO COJIHEYHOTO CBeTa, pacTyT bbicTpee, GOPMUPYIOT KpynHble AnCTbA U 6Bonee
NnpoYHble cTeb1n, YTo obecneymBaeT UM KOHKYPEHTHbIE NPEMMYLLECTBA B MPUPOLHbLIX IKOCUCTEMAX.

2. BAnAHMe cneKTpanbHOro CoCTaBa COHEYHOrO CBeTa

CneKTpasnbHbIN COCTaB CONHEYHOTO M3/yYeHUA MMEET peluatoLLee 3HauyeHne 41a GOoTOCUHTETUYECKOW
aKkTMBHOCTU. Hanbonee 3dpdeKTUBHO pacTeHMss UCMONb3YIOT KpacHbI (0Ko10 660 HM) U cnHMit (oKono 450
HM) chekTpbl cBeTa. KpacHbli CBeT CTUMYAMpPYeT POCT M pasBuTHe noberos, a CUMHMIA cnocobcTeyeT
bGOPMMPOBAHUIO IMCTLEB U KOPHEBOMW CUCTEMbI. 3€NEHbII CNEKTP OTPakaeTcA, YTo 06bACHAET 3eNEHYI0
OKPacCKy pacTeHuit. YNbTpadroneT MOXKeT BbITb Kak NoSe3HbIM, CTUMYIUPYS CUHTE3 3aLMTHbIX BELLECTB, TaK
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M BpeAHbIM Npu U3bbITKE, BbI3biBasA NMOBPEKAEHMA KAETOK. Takum obpaszom, 6anaHc pasanYHbIX AJUH BOJH
CBeTa onpeaenaeT Ka4yecTBO U MHTEHCUBHOCTb POCTa PacTeHUN.

3. IHTEHCMBHOCTb OCBEL,EeHNA U e€ BAnAHUE

MHTEHCMBHOCTb CO/THEYHOTO CBETA HAMPAMYIO CBA3aHa C aKTMBHOCTbIO poTocKHTe3a. Mpn HepocTaTKe
CBETa CHW)KaeTcs obpasoBaHMe xnopoduana, AUCTbA CTAaHOBATCA OnedHbIMKM, POCT 3ameansaeTcs.
MN36bITOYHOE OCBeLLeHMe, HA06OPOT, MOXKET BbI3blBaTb Neperpes U GOTOAECTPYKLUMIO KNETOYHbIX CTPYKTYP.
ONTMMaNbHbIN YPOBEHb OCBELLEHHOCTM PA3/IMHAETCA Y PAaCTEHMN: TEHEBLIHOCNMBbIE BUAbI Pa3BMBAOTCA NPU
cnabom cBeTe, a cBeTo/lOOMBbIE — TpebyloT ApKOro cosnHua. Pepmepbl U arpoOHOMbI YYUTLIBAIOT 3TU
ocobeHHOCTM npu BblibOpe MecTa NOCagKM WM OpraHusauMm TenjauyHoro oceeweHus. KoHTponb
WHTEHCMBHOCTWU CBETA MO3BO/IAET 3HAYMTENIbHO MOBLICUTb YPOXKAMHOCTb KY/IbTYP M COKPaTUTb BPemaA KX
BereTauum.

4. NMpoao/IKUTENbHOCTb CBETOBOrO AHA U GOoTONEpUoan3m

MpPoAo/KMTENbHOCTb OCBELLEHWS OKa3blBaeT BAMAHME HA POCT M LBETEHWEe pPacTeHWUl, sAB/EHWE,
M3BECTHOE KaK ¢doTonepmnoamnsm. Hekotopble pacteHus TpebyT AJMHHOIO AHA ANA UBeTeHus (nweHuua,
peabKa), apyrme — KopoTkoro (puc, cosn). ®otonepuos perynmpyetr obpasoBaHMe FOPMOHOB PoOCTa U
pa3BuTUE reHepaTUBHbIX OPraHoB. B nNpupogHbIX YCNOBUMAX AAMHA AHA M3MEHAETCA MO Ce30Ham, 4YTOo
obecneunmBaeT LUMKAWYHOCTb Pas3BUTMA pacTeHuin. B Tennuuax ¢otonepuon MOXKHO peryanmpoBaTb
WCKYCCTBEHHbIM OCBeLLeHneM, 0bUBasACh LLBETEHMA UK NIOA0HOLWEHMA BHE eCTECTBEHHOr0 ce30Ha. Takum
obpasom, doTonepnoamsam SBAAETCA BaXKHbIM BUONOTMYECKMM MEXaHM3MOM adanTauuu pPacTeHUn K
BHELUHUM YC/IOBUAM.

5. BAnsHMe conHeYHOro Tensia u MHPPaKPacHOro UsnyvyeHus

NMoMMMoO BMAMMOIO CBETA, PAaCTEHMA aKTMBHO pearvpytoT Ha TENNOBYIO COCTABAAIOLWYIO COMIHEYHOM
aHeprun. WHbpakpacHoe M3NyyeHWe MOBbIWAET TemnepaTypy /MCTbEB M MOYBbI, YCKOPAA NpoLuecchl
ncnapeHua Boabl M ¢oTocnHTesa. O4HAKO YpeaMepHOoe Temnsio MOMKET Bbl3blBaTb CTPECcC, 0COOEHHO Nnpu
HenocCTaTKe BAark, YTO MPMBOAMUT K YBALAHWUIO U CHUMKEHWUIO YPOXKAMHOCTU. B TO e Bpema ymepeHHoe
nporpeBaHne Mo4YBbl yAy4llaeT YCBOEHME MUTaTe/IbHbIX BELWECTB M CNocobCcTBYyeT pocTy KopHel. banaHc
MeXKAy CBETOBOI M TENI0BOW 3HEPrMei CoNHLA — OAHO M3 K/OYEBbIX YC/IOBUI ONTMMA/ZIbHOrO PasBUTUA
pPacTUTENbHbIX OPraHM3MOB.

6. AfanTauma pacTeHui K pasnnMyHbIM YCA0BUAM OCBELLLEHHOCTU

PacteHna o06nagaloT MHOMECTBOM agfantauuii, no3BoaAlowuXx MM 3PPeKTMBHO MCNoab30BaTb
CO/THEYHYIO SHEPTUI0. B TEHUCTbIX MecTax INCTbA CTaHOBATCA KPYMNHEEe 1 TOHbLUE, YTobbl yaBnmBaTh 60/blue
CBEeTa, TOrAa KaKk y CBeTo/Il0b6UBbIX BUAOB INCTbA MasieHbKME, HO HaCbILWEHHbIe X10p0bUNN0OM. Y HEKOTOPbIX
pacTeHuit Habntoaaetca GOTOTPONM3M — CNOCOBHOCTb M3MEHATbL HanpaBeHUe POCTa B CTOPOHY MCTOYHMKA
cBeTa. TaKXe BaXKHYI POJib UrPaeT U3MEHEHME OPUEHTALMUM JINCTbEB: OHU MOTYT MOBOPAYMBaTLCA, YTOObI
usberaTb neperpesa WAM HaobopoT — noayyaTb MaKCMMyM CBeTa. ITU NPUCNOcobeHUa MNo3BONAOT
PaCTEHUAM BbIXKMBATb B CAMbIX Pa3HbIX KMMATUUYECKUX YCIOBUSIX.

7. MpaKTuyeckoe 3HaYeHMEe CONHEYHOM SHEPTUN B paCTEHUEBOACTBE

MoHMMaHWE PONN CONHEYHOM 3HEeprMm umeeT 6ONbLIOE 3HAuYeHWe A1s CeNbCKOro XO3AKNCTBa.
OnNTMMM3auUMA OCBELLEHUS B TEM/MLaX, MCNOMb30BaHUE OTPArKaloLMX IKPAHOB W COJIHEYHbIX NaHesnein
Nnomoraetr MoBbICUTb MNPOAYKTUBHOCTb  Ky/AbTyp. B  COBpEMEHHbIX arpoTexHONOrnsAX U3y4yeHue
GOTOCUMHTETUYECKOW aKTUBHOCTM MO3BONAET pa3pabaTtbiBaTb CXEMbl OCBELLEHMA C YYETOM NoTpebHocTel
KaXXgolh KynbTypbl. Kpome TOro, MCMNo/ib30BaHWE COMIHEYHOM 3HEpPrMM B BUAE 3/EKTpuyecTBa Aenaet
arpapHoe npousBoAcTBO 6oJsiee 3KONOMMYHLIM U 3HEProappeKkTUBHbIM. Takum obpasom, paLuoHanbHOe
MUCNONb30BaHME COJIHEYHOrO pecypca ABASETCA 3a/10fOM YCTOMUYMBOIO U NPOAYKTUBHOMO pacTeEHUEBOACTBA

byayLero.
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AGRICULTURE: MODERN TRENDS, CHALLENGES, AND FUTURE PROSPECTS

Abstract
Agriculture is one of the oldest industries that continues to play a crucial role in global economies and
food security. With the world’s population growing at a rapid pace, the demands on agricultural systems to
produce sufficient food, fiber, and other resources are increasing. This article explores the current trends in
agriculture, the challenges faced by farmers, and the future directions of the industry, focusing on
sustainability, technology, innovation, and the integration of modern practices to ensure a resilient and
productive agricultural sector.

Keywords:
agriculture, sustainable farming, food security, agricultural technology, innovation, climate change,
precision farming, future of agriculture.

Main Text
1. Introduction to Modern Agriculture
Agriculture, in its simplest form, involves the cultivation of soil for growing crops and the rearing of
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animals for food, fiber, and other products. As the global population continues to rise, there is an increasing
pressure on the agricultural sector to meet the growing demand for food, while simultaneously addressing
environmental concerns and economic challenges. Modern agriculture has evolved significantly over the
centuries, with technological advancements shaping the way crops are grown, animals are raised, and natural
resources are managed.

Today, agriculture is no longer a simple or static industry. It has become highly dynamic, relying on
innovations in science, technology, and management to improve productivity and sustainability. Farmers are
increasingly using precision agriculture, genetic improvements, and digital tools to boost efficiency and
reduce environmental impact.

2. Current Trends in Agriculture

1. Sustainable Farming Practices

Sustainability has become a major focus in agriculture, as the need to balance food production with
environmental protection has become more pressing. Sustainable farming involves using methods that
reduce the environmental footprint of agriculture, such as minimizing the use of chemical fertilizers,
conserving water, and promoting biodiversity.

Techniques such as crop rotation, no-till farming, and integrated pest management (IPM) are gaining
traction as they help conserve soil health, reduce water usage, and decrease the reliance on harmful
pesticides. The shift toward sustainable farming is further supported by consumer demand for organic
products and by policies aimed at reducing agriculture's contribution to climate change.

2. Precision Farming and Agricultural Technology

The integration of technology into agriculture has led to the rise of precision farming. This approach
uses digital tools, sensors, GPS technology, and data analytics to manage crops and soil with a high degree of
precision. By gathering real-time data about soil moisture, temperature, and nutrient levels, farmers can
optimize irrigation, fertilization, and planting practices.

Technologies such as drones, satellite imagery, and automated tractors are becoming increasingly
common, allowing farmers to monitor their fields remotely and carry out farming activities more efficiently.
For example, drones are used to survey crops, detect diseases, and even apply fertilizers and pesticides in
targeted areas. This reduces waste and increases crop yields, contributing to both economic and
environmental sustainability.

3. Biotechnology and Genetic Engineering

Advances in biotechnology have led to the development of genetically modified (GM) crops, which are
designed to have desirable traits such as resistance to pests, improved drought tolerance, or enhanced
nutritional content. Genetically engineered crops have been shown to increase crop yields, reduce pesticide
use, and improve the nutritional value of food.

However, GM crops have been a subject of debate, with concerns about their long-term health effects
and environmental impact. Despite this, they have become an integral part of modern agricultural systems
in countries that allow their cultivation, particularly in regions facing challenges such as food insecurity and
extreme weather events.

4. Vertical Farming and Urban Agriculture

As urbanization continues to rise, the concept of urban agriculture and vertical farming is gaining
attention. Vertical farming involves growing crops in stacked layers or on vertically inclined surfaces, often in
controlled environments such as greenhouses or warehouses. This method reduces the need for large
amounts of land and minimizes transportation costs since these farms can be located within or near cities.

Urban agriculture also includes rooftop gardens, hydroponics, and aquaponics, where crops are grown
using nutrient-rich water instead of soil. These innovations contribute to food security in urban areas by
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providing fresh produce to local populations while reducing the environmental footprint associated with
traditional agriculture.

Conclusion

Agriculture remains one of the most essential industries globally, and its future will be shaped by
technological innovations, sustainability concerns, and climate change adaptations. By integrating precision
farming, biotechnology, and sustainable practices, the agricultural sector can meet the challenges of a
growing global population while minimizing its environmental footprint. The future of agriculture will likely
be marked by a combination of technological advancements, environmental consciousness, and social
innovation, creating a more resilient and sustainable food system.

References:
1. FAO. (2020). The State of Food and Agriculture: Overcoming Water Scarcity in Agriculture. Food and
Agriculture Organization of the United Nations.
2. Smith, P., & Clark, C. (2019). Sustainable Agriculture: Practices, Technologies, and Policies. Oxford
University Press.
3. Tilman, D., et al. (2017). Agricultural Sustainability and the Global Food System. Science, 356(6335), 167-
171.
4. Altieri, M. A., & Nicholls, C. I. (2018). Agroecology: A Transdisciplinary, Participatory, and Action-oriented
Approach to Sustainable Agriculture. In Agriculture and Human Values.
5. Godfray, H. C.J., et al. (2018). Food Security: The Challenge of Feeding 9 Billion People. Science, 327(5967),
812-818.

© Aymammedov Sh., Hojamberdiyev H., Saparov O., 2025

Babayev Annaguly, lecturer

Amanova Sheker, student

International Horse breeding academy named after Aba Annayev
Gandymov Aymyrat, student

Ovezov Abdyleziz, student

Turkmen Agricultural university named after S.A. Niyazov
Ashgabat, Turkmenistan

AGRICULTURAL ECONOMICS AND MANAGEMENT: A KEY DIRECTION FOR PROFITABILITY
AND SYSTEMIC RESILIENCE

Abstract

The field of Agricultural Economics and Management—encompassing decision-making regarding
production, finance, marketing, and policy across the entire food value chain—is critical to ensuring the
profitability and sustainability of farm businesses. The sector is fundamentally changing, driven by the need
to maximize economic returns, manage increasing market volatility and climate risk, and integrate data-
driven insights to optimize resource allocation. Its strategic importance extends far beyond individual farm
income; it profoundly influences consumer prices, international trade dynamics, risk mitigation in supply
chains, and the efficacy of government interventions (subsidies, trade policies). Consequently, the adoption,
financing, and future direction of modern economic analysis and management practices are elevated to the
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status of a core agricultural policy direction. Farmers and governments must constantly navigate the complex
trade-offs between maximizing short-term harvest value, ensuring long-term financial viability, promoting
risk diversification, and investing in high-precision data analysis tools. This article examines the multifaceted
role of agricultural economics and management and outlines key modern methods where its systemic
application is critical for a robust and resilient global food system.
Keywords:
agricultural economics, risk management, farm financial management, supply chain analysis, market
efficiency, policy evaluation, digital farm management, price volatility,
agricultural insurance, behavioral economics.

The Fundamental Role of Economics and Modernization

Agricultural economics and management, encompassing the application of financial principles, market
theory, and organizational structures to farming, is a high-impact, increasingly analytical sector that provides
the essential framework for turning agricultural production into profitable, stable businesses.

Core Operational Impacts of Modernization:

¢ Risk Mitigation and Stability: Advanced financial tools (hedging, forward contracts) and innovative
insurance products allow farmers to manage price volatility and yield risk, ensuring greater cash flow stability
and investment capacity.

o Capital Efficiency: Economic analysis of farm data optimizes the allocation of scarce resources (land,
water, machinery), leading to maximum return on investment (ROI) for every dollar spent on inputs or capital
equipment.

e Market Access and Pricing: Understanding modern market structures, logistics, and consumer trends
allows farm businesses to negotiate better prices, access higher-value markets (e.g., organic, fair trade), and
diversify sales channels.

e Policy Design and Evaluation: Rigorous economic modeling is indispensable for designing effective
governmental policies—from environmental payments to direct subsidies—ensuring they achieve desired
outcomes (e.g., poverty reduction, water conservation) efficiently.

Key Policy Challenges and Directions

The strategic focus on modern agricultural economics and management is not static; it must evolve to
meet modern climatic, data, and market complexity pressures.

Direction 1: Maximizing Profitability through Digital Finance and Risk Analysis

Governments are increasingly moving from broad, untargeted support to targeted, financial efficiency
programs, utilizing mechanisms to ensure maximum economic resilience:

e Upstream Efficiency (Financial Risk Modeling): Implementing incentives for farmers to adopt
integrated risk management systems that combine local weather forecasts, historical yield data, and
commodity futures market information. This provides a quantitative basis for purchasing area-yield insurance
or using derivative tools (hedging) to lock in profitable selling prices pre-harvest.

e Downstream Integration (Digital Farm Management and Cost Tracking): Investing in cloud-based
Farm Management Information Systems (FMIS) and enterprise resource planning (ERP) platforms tailored
for agriculture. These systems integrate field data (from sensors/machinery) with financial data (invoices,
sales) to provide real-time cost-of-production analysis, allowing managers to quickly identify unprofitable
practices or crop variants.

Conclusion

Modern methods of agricultural economics and management are more than accounting tools; they
are a policy instrument of global economic stability and environmental progress. Their application dictates
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the financial viability of farm businesses, the stability of consumer prices, and the efficiency of global supply
chains. For agricultural leaders, the key direction of policy must be a calculated dual strategy: optimizing
current financial performance through widespread adoption of digital farm management software and
robust market risk instruments, while simultaneously investing aggressively in the monetization of ecosystem
services (e.g., carbon farming) and behavioral research to align profitability with sustainability. Mastering this
balancing act is the true measure of effective agricultural policy in the 21st century.
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INTEGRATING LAND AND SEA: A KEY DIRECTION FOR SUSTAINABLE AGRICULTURE,
FORESTRY, AND FISHERIES

Abstract

The interconnected sectors of Agriculture (food and fiber crops), Forestry (timber and non-timber
products), and Fisheries (wild catch and aquaculture) collectively form the bedrock of global resource
provision, supplying food, materials, and income for billions. These sectors are undergoing fundamental
convergence, driven by the urgent need to meet rising global demand, adapt to climate change, and
drastically reduce the environmental footprint associated with resource extraction. Their strategic
importance extends far beyond simple commodity production; the integrated management of these sectors
profoundly influences biodiversity conservation, rural employment, carbon cycles, and water resource
health. Consequently, the adoption, financing, and future direction of modern, integrated resource
management methods are elevated to the status of a core global policy direction. Policymakers and industry
leaders must constantly navigate the complex trade-offs between maximizing short-term resource
extraction, ensuring long-term ecological sustainability, promoting biodiversity, and investing in climate-
smart technologies. This article examines the multifaceted role of the Agriculture, Forestry, and Fisheries
nexus and outlines key modern methods where their integrated management is critical for a robust and
resilient global resource system.

Keywords:
Integrated resource management, sustainable agriculture, agroforestry, aquaculture, climate-smart
resource management, marine conservation, ecosystem services, traceability,
digitalization of natural resources.
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The Fundamental Role of Resource Production and Modernization

The combined sectors of agriculture, forestry, and fisheries involve the systematic management of
terrestrial and aquatic ecosystems—from seed selection and planting to responsible harvesting and
processing—to provide the essential food and raw materials powering modern civilization.

Core Operational Impacts of Modernization:

e Yield Stability and Resilience: Integrating diverse production systems (e.g., agroforestry on farms,
polyculture in aquaculture) buffers against market and climate shocks, leading to more consistent supply
than specialized monoculture systems.

e Ecosystem Restoration: Sustainable practices in all three areas—such as restoration forestry,
regenerative agriculture, and marine protected areas—actively restore soil health, clean water, and rebuild
natural fish stocks.

e Input Efficiency: Precision application of inputs in agriculture (fertilizers), sustainable harvesting
limits in forestry, and efficient feed conversion ratios in aquaculture reduce waste and minimize the pressure
on wild resources and the environment.

e Livelihood Diversification: Integrating different production streams provides multiple income sources
for rural and coastal communities (e.g., timber and fruit from forests, crops and fish from farms), enhancing
economic resilience.

Key Policy Challenges and Directions

The strategic focus on integrating Agriculture, Forestry, and Fisheries is not static; it must evolve to
meet modern climatic, demographic, and technological pressures while overcoming traditional sectorial silos.

Direction 1: Maximizing Resource Efficiency through Integrated Systems (Cross-Sectoral Synergy)

Governments are increasingly moving from sector-specific management to targeted, system-wide
efficiency programs, utilizing mechanisms to ensure maximum resource benefit:

e Upstream Integration (Agroforestry and Intercropping): Implementing subsidies and technical
support for farmers to adopt Agroforestry—the deliberate integration of trees and shrubs into crop and
animal farming systems. This simultaneously improves soil fertility (agriculture), provides timber and fuel
(forestry), and increases carbon sequestration (climate mitigation).

e Midstream Efficiency (Integrated Multi-Trophic Aquaculture - IMTA): Investing in closed-loop
aquaculture systems where the waste (nutrients) from one cultured species (e.g., fish) is utilized by another
species (e.g., shellfish or seaweed) for growth. This drastically improves water quality in the farming area,
reduces the need for external fertilizers, and produces multiple marketable products.

Direction 2: Navigating the Climate, Conservation, and Traceability Transition

The global push toward sustainability and transparency presents the greatest long-term challenge and
dictates a crucial policy direction: ensuring resource stocks are managed for future generations.

¢ Investment in Climate-Smart Monitoring and Traceability: Directing sector funds toward promoting
and subsidizing the use of satellite monitoring for illegal logging (Forestry) and illegal, unreported, and
unregulated (IUU) fishing (Fisheries). Simultaneously, implementing Blockchain Technology in Agriculture to
provide transparent, verifiable traceability from farm to consumer, ensuring adherence to sustainable and
legal standards.

¢ Protecting Blue and Green Carbon Sinks: Creating an environment through international cooperation
and national regulatory review that encourages the large-scale reforestation of degraded lands and the
restoration of coastal mangrove and seagrass ecosystems ("Blue Carbon"). These efforts leverage forestry
and coastal management to maximize the natural sequestration of carbon, directly linking the three sectors
to climate mitigation goals.
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Conclusion

Modern methods of integrating Agriculture, Forestry, and Fisheries are more than advanced
techniques; they are a policy instrument for achieving global ecological balance, economic stability, and
poverty reduction. Their combined application dictates the efficiency of land and water use, the health of
global ecosystems, and the long-term resilience of food and material supplies. For global resource leaders,
the key direction of policy must be a calculated dual strategy: optimizing current extraction practices through
widespread adoption of closed-loop systems (IMTA, Agroforestry) and digital monitoring tools, while
simultaneously investing aggressively in large-scale ecosystem restoration and traceability technologies to
build long-term sustainability. Mastering this balancing act is the true measure of effective resource policy in
the 21st century.

References:
1. FAO. (2020). The State of World Fisheries and Aquaculture (SOFIA).
2. Jose, S. (2009). Agroforestry for ecosystem services and environmental benefits: an overview.
3. National Research Council. (2010). Toward Sustainable Agricultural Systems in the 21st Century.
4. Okenwa, A. N., et al. (2022). The role of Integrated Multi-Trophic Aquaculture (IMTA) in a sustainable blue
economy.

© Bashimova J., Ashyrov D., 2025

Batyrov Aymyrat, student

Haydarov Nazar, student

Turkmen Agricultural university named after S.A. Niyazov

Ashgabat, Turkmenistan

Gulayeva Oguljemal, student.

Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city
Arkadag, Turkmenistan

MODERN METHODS OF FRUIT AND VEGETABLE PROCESSING: A KEY DIRECTION FOR
NUTRITIONAL SECURITY AND WASTE REDUCTION

Abstract
The processing of fruits and vegetables is vital to global food security, specifically by mitigating post-
harvest losses (which can exceed 30% in developing nations) and ensuring year-round access to essential
nutrients. The sector is undergoing fundamental transformation, driven by consumer demand for fresh,
minimally processed, and highly nutritious products while minimizing energy and water footprints. Its
strategic importance extends beyond mere spoilage prevention; it profoundly influences public health
(through nutrient retention), trade opportunities, and the sustainability of agricultural production.
Consequently, the adoption, financing, and future direction of modern processing methods are elevated to
the status of a core agricultural and public health policy direction. Processors and governments must
constantly navigate the complex trade-offs between maximizing nutrient retention, minimizing energy use,
and investing in advanced, non-thermal technologies. This article examines the multifaceted role of fruit and
vegetable processing and outlines key modern methods where its management is critical for a robust,

sustainable, and nutritionally resilient global food system.
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The Fundamental Role of Produce Processing and Modernization

The fruit and vegetable processing industry, encompassing cleaning, sorting, preservation, and
packaging, is a dynamic, high-tech sector that provides critical vitamins, minerals, and dietary fiber necessary
for human health and well-being.

Core Operational Impacts of Modernization:

e Waste Minimization: Modern preservation techniques drastically extend product shelf life, turning
seasonal gluts into stable products and significantly reducing both on-farm and in-transit spoilage.

e Nutrient Preservation: Non-thermal and minimal processing techniques (such as HPP) retain
significantly higher levels of heat-sensitive vitamins (like Vitamin C and B-complex) and bioactive compounds
compared to traditional canning.

e Market Accessibility: Processed forms (juices, purees, frozen items, dried fruits) allow consumers in
regions lacking local production or during off-seasons to access varied, high-quality, and safe produce.

e Value Addition: Transforming low-value raw commodities (e.g., small apples) into high-value
secondary products (e.g., organic apple cider vinegar or fruit leather) drives economic growth in rural
communities.

Key Policy Challenges and Directions

The strategic focus on modern produce processing is not static; it must evolve to meet consumer
demands for "clean label" products (fewer additives), high energy costs, and the global push toward circular
economies.

Direction 1: Maximizing Nutritional Integrity through Advanced Technologies (Non-Thermal
Processing)

Governments are increasingly moving from traditional, energy-intensive preservation methods to
targeted, technology-driven quality programs, utilizing mechanisms to ensure maximum nutritional benefit:

e Upstream Processing (High-Pressure Processing - HPP): Implementing high-tech chambers that use
intense hydrostatic pressure (up to 6,000 bar) instead of heat to inactivate pathogens and spoilage
microorganisms. This maximizes the retention of fresh flavour, colour, and sensitive vitamins, providing a
premium, "fresh-like" quality for juices, purees, and ready-to-eat meals.

e Midstream Efficiency (Pulsed Electric Fields - PEF): Investing in PEF technology to enhance processes
like juice extraction. PEF uses short, high-voltage pulses to break down cell membranes, increasing juice yield
(up to 20% higher for grapes) and improving subsequent drying or freezing efficiency by making water
removal easier.

Conclusion

Modern methods of fruit and vegetable processing are more than engineering advancements; they are
a policy instrument of global nutritional security and economic stability. Their application dictates the quality
of the food supply, the profitability of the agricultural sector, and the environmental footprint of food
production. For industry and political leaders, the key policy direction must be a calculated dual strategy:
optimizing the current process efficiency through widespread adoption of zero-waste valorisation
techniques, while simultaneously investing aggressively in non-thermal technologies and active packaging
solutions to build long-term nutritional integrity and reduce reliance on high-energy, traditional methods.
Mastering this balancing act is the true measure of effective processing policy in the 21st century.
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THE ROLE OF AGRICULTURE IN GLOBAL ECONOMIC DEVELOPMENT AND SUSTAINABILITY

Abstract

Agriculture remains a cornerstone of global economic development, contributing significantly to food
security, employment, and economic growth, particularly in developing countries. However, the challenges
facing the agricultural sector—such as climate change, resource depletion, and technological shifts—require
a reevaluation of traditional agricultural practices. This article explores the crucial role agriculture plays in
global economic development, its connection to sustainability, and the ongoing trends that are reshaping
agricultural practices. It also examines how sustainable agricultural methods and innovative technologies can
ensure long-term growth while addressing environmental and socio-economic challenges.

Keywords:
agriculture, economic development, sustainability, food security, climate change, green revolution,
agricultural technology, sustainable farming.

Main Text

1. Introduction: Agriculture as the Backbone of Global Economies

Agriculture has been the foundation of human civilization for millennia, providing food, raw materials,
and livelihoods for billions. In many countries, particularly in developing regions, agriculture is not just an
industry but a way of life, supporting communities and shaping cultural identities. The importance of
agriculture extends beyond just food production; it drives economic development, trade, and poverty
reduction.

While agricultural productivity has increased significantly over the past century, mainly due to
advances in technology and farming techniques, the sector faces new challenges in the 21st century. Climate
change, soil degradation, water scarcity, and the pressures of an ever-growing population are just some of
the issues that threaten food security and agricultural sustainability. As the world’s population is projected
to exceed 9 billion by 2050, agriculture’s role in feeding the global population while sustaining the planet has
never been more critical.
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2. Agriculture and Global Economic Development

1. Contribution to GDP and Employment

Agriculture remains a vital part of the global economy. According to the World Bank, agriculture
accounts for approximately 4% of global GDP, but it is a significant sector in developing countries where it
can represent up to 30% or more of GDP. Agriculture is also a primary source of employment, particularly in
rural areas. In low-income countries, agriculture employs over 60% of the workforce, providing jobs for
millions of people, especially smallholder farmers.

The transformation of agriculture from traditional methods to more modernized and industrialized
systems has led to increases in agricultural productivity and the creation of value-added industries such as
food processing, biofuels, and textiles. The growth of the agricultural sector in emerging markets has been a
key driver of economic development in countries such as India, China, and Brazil.

2. Poverty Reduction and Rural Development

Agriculture is directly linked to poverty alleviation, particularly in rural areas where the majority of the
world's poor reside. By improving agricultural productivity and market access, smallholder farmers can
increase their incomes, reduce food insecurity, and improve their overall quality of life. Investments in
agriculture, such as providing farmers with access to education, modern tools, and technology, have been
proven to reduce poverty and stimulate economic growth.

Additionally, agriculture contributes to rural development by creating infrastructure, improving access
to markets, and enhancing the social fabric of rural communities. Supporting agricultural growth in rural
areas can reduce migration to urban centers, where poverty and unemployment rates are often higher.
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AGROECOLOGY: A CORE DIRECTION FOR SUSTAINABLE FOOD SYSTEMS AND CLIMATE RESILIENCE

Abstract
Agroecology, defined as the application of ecological concepts and principles to design and manage
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sustainable food systems, is critical to ensuring long-term food security and environmental stability. The
agricultural sector is fundamentally shifting its focus from simple yield maximization to systems-based
resilience, driven by the urgent need to address climate change, biodiversity loss, and rural poverty.
Agroecology's strategic importance extends far beyond farming techniques; it profoundly influences rural
livelihoods, ecosystem health, public nutrition, and national climate change adaptation strategies.
Consequently, the adoption, research, and integration of agroecological principles are elevated to the status
of a core agricultural policy direction. Farmers, researchers, and governments must constantly navigate the
complex trade-offs between optimizing short-term productivity, enhancing biodiversity, reducing external
chemical inputs, and investing in knowledge-intensive, locally adapted solutions. This article examines the
multifaceted role of agroecology and outlines key principles where its systemic application is critical for a
truly robust and resilient global food system.
Keywords:
agroecology, food sovereignty, biodiversity, sustainable farming, ecological intensification, climate
adaptation, ecosystem services, social equity, regenerative agriculture, local food systems.

The Fundamental Role of Agroecology and Systemic Transformation

The agroecology movement, encompassing the integration of scientific knowledge with traditional and
local practices, represents a high-impact, knowledge-intensive sector that provides not just food, but
essential ecosystem services and enhanced rural quality of life.

Core Operational Impacts of Agroecology:

e Ecosystem Service Provision: Agroecological systems directly enhance natural processes like
pollination, natural pest control, and water purification, reducing the reliance on external chemical inputs
and improving surrounding habitat health.

¢ Climate Change Resilience: Systems built on principles like crop diversification and soil organic matter
accumulation are intrinsically more resilient to climate shocks (drought, extreme rain) than monocultures,
ensuring more stable food supply.

e Input Cost Reduction: By replacing synthetic fertilizers and pesticides with ecological functions (e.g.,
nitrogen-fixing cover crops, biological control), input costs for farmers are drastically reduced, leading to
greater long-term economic stability.

e Social and Nutritional Equity: Agroecology prioritizes local adaptation and food sovereignty, leading
to diverse harvests that better meet the nutritional and cultural needs of local communities and empower
smallholder farmers.

Key Policy Challenges and Directions

The strategic focus on agroecology is not static; it must evolve to meet modern resource, climatic, and
social pressures while overcoming the established infrastructure of chemical-intensive industrial farming.

Direction 1: Scaling up Ecological Functionality and Resource Efficiency

Governments are increasingly moving from broad input subsidies (for chemicals) to targeted,
knowledge-driven efficiency programs, utilizing mechanisms to ensure maximum ecological benefit:

e Upstream Efficiency (Diversification and Poly-cropping): Implementing subsidies and technical
assistance programs to encourage practices like agroforestry (integrating trees with crops/livestock) and
intercropping (growing two or more crops simultaneously). This maximizes resource utilization (light, water)
per hectare, boosts biodiversity, and provides more stable yields than specialized monocultures.

e Downstream Integration (Closed-Loop Nutrient Management): Investing in decentralized
composting and biofertilizer production facilities that integrate crop residues and livestock manure back into
the soil system. This reduces reliance on synthetic fertilizers, minimizes nutrient runoff pollution, and ensures
the long-term fertility of the agricultural landscape.
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Direction 2: Navigating the Knowledge and Policy Support Transition

The global push toward sustainability requires shifting policy frameworks from promoting
commodities to supporting complex, knowledge-intensive farming systems that protect the natural resource
base.

e Investment in Participatory Research and Extension: Directing sector funds toward promoting and
subsidizing Farmer Field Schools and peer-to-peer knowledge sharing networks. Agroecology is highly
contextual, requiring localized solutions, meaning research must be collaborative, engaging farmers directly
in the development and testing of new ecological practices suitable for their specific climate and soil
conditions.

¢ Reforming Institutional and Financial Systems: Creating an environment through reformed credit
systems and insurance schemes that specifically reward farmers for providing ecosystem services (e.g.,
carbon sequestration, water retention) and for managing diversified, low-input systems. This is the central
policy challenge for making ecological production financially viable for small and medium-sized farmers.

Conclusion. Agroecological principles are more than a collection of sustainable farming methods; they
are a holistic policy instrument for achieving global food system transformation and environmental health.
Their application dictates the stability of food supplies, the resilience of agricultural landscapes to climate
change, and the empowerment of rural communities. For agricultural leaders, the key direction of policy
must be a calculated dual strategy: optimizing current farm management by rapidly adopting ecosystem-
based practices and diversification, while simultaneously investing aggressively in participatory research and
institutional reform to make knowledge and financial support accessible. Mastering this balancing act is the
true measure of effective agricultural policy in the 21st century.
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MODERN ENGINEERING AND TECHNOLOGY: A KEY DIRECTION FOR GLOBAL INDUSTRIAL
AND SOCIETAL ADVANCEMENT

Abstract
The application of Engineering and Technology—encompassing fields from robotics and artificial
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intelligence (Al) to sustainable infrastructure and novel materials science—is critical to solving complex
societal and industrial challenges. The sector is fundamentally changing, driven by the need to maximize
efficiency, automate labor, improve human connectivity, and drastically reduce the environmental impact of
physical processes under the pressures of rapid urbanization and climate change. Its strategic importance
extends far beyond simple product manufacturing; it profoundly influences economic growth, public safety,
healthcare delivery, and global communication. Consequently, the adoption, financing, and future direction
of modern engineering and technology methods are elevated to the status of a core national development
policy direction. Engineers, industries, and governments must constantly navigate the complex trade-offs
between maximizing short-term productivity gains, ensuring ethical governance of autonomous systems,
promoting digital equity, and investing in resilient, low-carbon infrastructure. This article examines the
multifaceted role of modern engineering and technology and outlines key methods where its management
is critical for a robust and sustainably advanced global society.
Keywords:
robotics, artificial Intelligence (Al), sustainable infrastructure, materials science, automation, digital twins,
cyber-physical systems, renewable energy, ethics in technology, Industry 4.0.

The Fundamental Role of Engineering and Modernization

The engineering and technology sector, encompassing design, prototyping, optimization, and
deployment of physical and digital systems, is a high-volume, increasingly integrated sector that provides the
essential tools, networks, and structures powering modern civilization.

Core Operational Impacts of Modernization:

e Productivity Enhancement: The integration of Al and robotics into manufacturing, logistics, and data
analysis directly leads to significantly higher output per worker-hour, influencing global industrial
competitiveness and market supply.

e System Optimization: Digital Twins and Cyber-Physical Systems (CPS) allow for real-time monitoring
and simulation of complex infrastructure (e.g., smart grids, water networks), reducing energy consumption
and operational downtime.

e Sustainable Infrastructure: Modern methods, particularly those focused on civil and materials
engineering, increase the longevity and resilience of urban environments to climate threats while drastically
lowering the embodied carbon of construction materials (e.g., low-carbon concrete).

e Information Accessibility: Advanced networking and communication engineering are indispensable
for improving global connectivity and enabling remote access to services like education and healthcare,
aiding in reducing social inequality.

Key Policy Challenges and Directions

The strategic focus on modern engineering and technology is not static; it must evolve to meet modern
ethical, resource, and security pressures while promoting equitable access to innovation.

Direction 1: Maximizing Autonomy and Efficiency through Digital Systems (Industry 4.0)

Governments are increasingly moving from supporting traditional manufacturing to targeted,
technology-driven efficiency programs, utilizing mechanisms to ensure maximum societal and industrial
benefit:

e Upstream Efficiency (Al and Robotics in Manufacturing): Implementing national programs to
subsidize the adoption of collaborative robots (cobots) and machine learning algorithms to automate
hazardous, repetitive, or complex tasks in industrial settings. This maximizes operational safety, reduces
human error, and allows for 24/7 production cycles, vastly increasing capacity.

e Downstream Integration (Digital Twins and Predictive Maintenance): Investing in Al-driven platforms
that create virtual replicas (Digital Twins) of critical assets (power plants, transportation hubs). These
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platforms analyze sensor data to provide real-time, data-backed recommendations on required
maintenance, significantly reducing unpredictable failures, extending equipment life, and minimizing service
disruption.

Direction 2: Navigating the Resource and Ethical Transition

The global push toward sustainability and equitable access presents the greatest long-term challenge
and dictates a crucial policy direction: ensuring technology serves planetary and human welfare.

e Investment in Circular Economy and Materials Science: Directing sector funds toward promoting and
subsidizing research into advanced composite materials and novel recycling processes that minimize waste.
This includes designing electronics for easy disassembly and developing self-healing materials for
infrastructure to reduce the lifecycle resource demand.

e Ethical Governance of Autonomous Systems: Creating an environment through expedited regulatory
review and public discourse that establishes clear ethical guidelines and accountability frameworks for the
use of Al and autonomous vehicles. This is the central policy challenge for ensuring public trust, safety, and
fairness as decision-making power shifts toward technological systems.

Conclusion. Modern engineering and technology are more than advanced tools; they are a policy
instrument of global competitiveness and human progress. Their application dictates the efficiency of resource
use, the stability of critical infrastructure, and the speed of scientific discovery. For technology leaders, the key
direction of policy must be a calculated dual strategy: optimizing current industrial efficiency through widespread
adoption of Al, robotics, and digital twin technology, while simultaneously investing aggressively in sustainable
materials science and robust ethical governance frameworks to build long-term societal resilience. Mastering this
balancing act is the true measure of effective technological policy in the 21st century.
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DIGITAL TRANSFORMATION OF TECHNICAL MAINTENANCE: A KEY DIRECTION
FOR OPERATIONAL RELIABILITY AND COST OPTIMIZATION

Abstract
The field of Technical Maintenance (TM)—encompassing the upkeep, repair, and optimal functioning
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of industrial, infrastructure, and technological assets—is critical to global operational continuity and safety.
The sector is fundamentally changing, driven by the need to shift from reactive and time-based strategies to
data-driven, predictive models, minimize costly unplanned downtime, and drastically improve resource
allocation through digitalization. Its strategic importance extends far beyond fixing broken parts; it
profoundly influences asset lifespan, energy efficiency, environmental compliance, and the overall
profitability of any asset-intensive organization. Consequently, the adoption, financing, and future direction
of modern maintenance organization and technology are elevated to the status of a core corporate and
infrastructural policy direction. Maintenance managers and policymakers must constantly navigate the
complex trade-offs between maximizing asset availability, ensuring cyber-physical system security,
promoting a digitally skilled workforce, and investing in advanced monitoring technologies. This article
examines the multifaceted role of modern technical maintenance and outlines key organizational and
technological methods where its management is critical for a highly reliable and efficient operational system.
Keywords:
predictive maintenance (PdM), computerized maintenance management system (CMMS), Internet of
Things (loT), condition-based monitoring (CBM), asset performance management (APM), maintenance
reliability, digital twin, operational technology (OT) Integration.

The Fundamental Role of Maintenance and Digitalization

The modern maintenance department, encompassing planning, scheduling, execution, and analysis of
asset care, is evolving from a cost center focused on "fire-fighting" into a strategic reliability center that
provides essential operational intelligence and performance optimization.

Core Operational Impacts of Modernization:

e Minimized Unplanned Downtime: Shifting from Reactive Maintenance (fixing after failure) to
Predictive Maintenance (PdM) allows intervention just-in-time before a critical failure, dramatically
increasing asset availability.

e Optimized Resource Use: Precision scheduling of maintenance only when data dictates it's necessary
reduces unnecessary labor, minimizes the wasteful replacement of functional parts (Preventive Maintenance
flaw), and optimizes spare parts inventory.

e Extended Asset Lifespan: Continuous monitoring and early fault detection enable minor issues to be
addressed before they escalate into major, irreparable damage, thus maximizing the useful life and return
on investment of high-value equipment.

e Data-Driven Decision Making: Centralization of maintenance data through software provides
reliability engineers with the historical context and real-time metrics needed to make informed decisions on
capital expenditure, training, and process improvement.

Key Policy Challenges and Directions

The strategic focus on modernizing technical maintenance is not static; it must evolve to meet modern
data security, skills gap, and technological integration pressures.

Direction 1: Maximizing Intelligence and Precision through Technology (Condition-Based Monitoring)

Organizations are increasingly moving from fixed-schedule maintenance to targeted, data-driven
strategies, utilizing technology to ensure maximum asset lifespan and operational availability:

e Upstream Technology (loT and Condition Monitoring): Implementing policies that prioritize
investment in Industrial loT (lloT) sensors (e.g., vibration analysis, thermal imaging, acoustic monitoring)
connected to critical assets. This technology collects real-time data on the asset's actual physical condition,
which is the foundation for all modern PdM strategies.

Direction 2: Navigating the Organizational Structure and Skills Transition
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The organizational push toward digitalization presents the greatest human and structural challenge,
dictating a crucial policy direction: creating a flexible, skilled, and digitally enabled maintenance workforce.

e Realigning Maintenance Strategy and Personnel: Directing management funds toward training and
organizational restructuring that shifts the focus from Preventive Maintenance (PM) schedulers to Reliability
Engineers and Data Analysts. This new structure emphasizes why assets fail and when they will fail, requiring
a multidisciplinary team approach that merges mechanical skills with data science.

e Enhancing Mobility and Standardization (Mobile CMMS): Creating an environment through
investment in mobile devices and dedicated apps (Mobile CMMS) that empowers field technicians. This
allows them to receive, execute, document (with photos/videos), and close work orders in real-time at the
asset location, ensuring standardized work procedures and instantly centralizing data, thereby reducing
paperwork and improving overall workflow efficiency.

Conclusion

The organization and technology of technical maintenance are more than essential overhead; they are
a policy instrument for achieving industrial competitiveness, environmental compliance, and worker safety.
Their application dictates the stability of production cycles, the minimization of resource waste, and the long-
term viability of capital assets. For industrial leaders, the key direction of policy must be a calculated dual
strategy: optimizing current operations through the widespread adoption of loT-enabled Predictive
Maintenance and CMMS platforms, while simultaneously investing aggressively in data literacy training and
organizational restructuring to fully leverage this technology. Mastering this balancing act is the true measure
of effective technical maintenance policy in the 21st century.
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MODERNIZING COTTON AND GRAIN PROCESSING: A KEY DIRECTION FOR INDUSTRIAL
EFFICIENCY AND VALUE CREATION

Abstract
The parallel processing of grains (wheat, rice) and cotton is fundamental to both national food security
and industrial development, providing essential calories and raw textile material. Both sectors are
undergoing deep structural change, driven by the need to maximize quality, reduce waste, ensure food
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safety, and drastically increase input-to-output efficiency. Their strategic importance extends far beyond
commodity management; it profoundly influences public nutrition, global trade balances, textile
manufacturing competitiveness, and water resource allocation. Consequently, the adoption and financing of
modern processing methods are elevated to the status of a core economic and agricultural policy direction.
Industry leaders and governments must constantly navigate the complex trade-offs between maximizing
short-term output, ensuring long-term product safety (food) or fiber integrity (cotton), promoting water and
energy efficiency, and investing in advanced sorting and cleaning technology. This article examines the
crucial, symbiotic role of cotton and grain processing and outlines key modern methods where their
management is critical for a robust and competitive agro-industrial system.
Keywords:
grain processing, cotton ginning, modern milling, textile efficiency, food safety, zero-waste processing,
optical sorting, climate-smart agriculture, seed quality, quality assurance.

The Fundamental Role of Cotton and Grain Processing and Modernization

The combined cotton and grain processing industry—encompassing cleaning, separation, grading,
transformation (milling/ginning), and by-product utilization—is a high-volume, increasingly high-tech sector
that provides the core staples and materials powering modern society.

Core Operational Impacts of Modernization:

e Commodity Value Maximization: Advanced grain cleaning and cotton ginning directly lead to higher
grade products (whiter flour, longer cotton fibers), significantly influencing export competitiveness and local
market pricing.

e Safety and Integrity: Modern processing incorporates precise contaminant detection (e.g.,
mycotoxins in grains, foreign matter in cotton), ensuring food safety compliance and protecting expensive
downstream machinery (textile looms, bakery equipment).

e By-Product Valorization: Efficient processing allows for the capture and conversion of waste
streams—such as bran (for feed/fiber), lint residue (for cellulose), and cottonseed (for oil)—creating high-
value secondary industries.

e Energy and Water Efficiency: Optimized flow designs and new equipment (e.g., highly efficient roller
mills, low-energy drying systems) reduce the significant energy and water footprint associated with material
handling and separation.

Key Policy Challenges and Directions

The strategic focus on modern cotton and grain processing is not static; it must evolve to meet modern
resource constraints, demanding consumer quality standards, and global sustainability pressures.

Direction 1: Maximizing Product Integrity through Precision Separation

Governments are increasingly moving from traditional mechanical separation to targeted, technology-
driven quality assurance programs, utilizing mechanisms to ensure maximum product purity and consistency:

e Upstream Efficiency (Optical/Color Sorting): Implementing high-speed digital cameras and X-ray
vision systems in grain and cotton cleaning lines. These systems monitor raw product data, identifying and
removing inputs (stones, metal, discolored kernels, plant trash) at variable rates across the flow, only
retaining the highest quality material. This is crucial for mycotoxin control in grains and fiber contamination
removal in cotton.

e Downstream Integration (Advanced Milling/Ginning): Investing in sophisticated, sensor-driven
control systems for roller mills (grains) and saw gins (cotton). This ensures uniform particle size (flour) or
optimal fiber separation (cotton), reducing breakage, minimizing residual seed/hull material, and maximizing
the yield of the premium product.
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Direction 2: Navigating the Energy and Zero-Waste Transition

The global push toward sustainability and cost reduction presents the greatest long-term challenge
and dictates a crucial policy direction: minimizing environmental load while creating economic value from
residual materials.

e Investment in Zero-Waste Processing (By-Product Streams): Directing sector funds toward promoting
and subsidizing new chemical and thermal processes that convert processing residues into marketable goods.
This includes installing cottonseed oil extraction facilities (for edible oil and animal feed), and bran
stabilization units (to prevent rancidity and retain nutritional value for food enrichment).

e Energy-Efficient Drying and Handling: Creating an environment through expedited financing and
technical support that encourages the adoption of modern, low-temperature grain drying systems and
advanced material conveying systems. Drying is the most energy-intensive step; reducing energy use here
drastically lowers operating costs and the carbon footprint, while also better preserving grain quality.

Conclusion

Modern methods of cotton and grain processing are more than advanced industrial techniques; they
are a policy instrument of national economic competitiveness and nutritional health. Their application
dictates the quality of the final textile product, the safety of staple foods, and the ecological efficiency of
agricultural industrialization. For agricultural and industrial leaders, the key direction of policy must be a
calculated dual strategy: optimizing current efficiency through widespread adoption of precision digital
sorting and advanced separation tools, while simultaneously investing aggressively in zero-waste by-product
valorization and low-energy drying technologies to build long-term economic and environmental resilience.
Mastering this balancing act is the true measure of effective agro-industrial policy in the 21st century.
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FUNDAMENTALS AND FINANCIAL IMPLICATIONS OF RISK MANAGEMENT:
A KEY DIRECTION FOR CORPORATE RESILIENCE

Abstract
Risk management—the systematic process of identifying, assessing, and prioritizing risks followed by
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coordinated application of resources to minimize, monitor, and control the probability and/or impact of
unfortunate events—is critical to achieving and sustaining corporate value and financial stability. The practice
is now fundamentally changing, driven by the need to model complex, interrelated risks (cybersecurity,
climate change, geopolitical uncertainty), leverage Big Data for predictive analytics, and comply with
increasing global regulatory requirements (e.g., Basel lll, Solvency Il). Its strategic importance goes far beyond
mere compliance; it profoundly influences capital allocation efficiency, credit ratings, shareholder
confidence, and the firm's ability to capitalize on strategic opportunities. Consequently, the adoption,
financing, and future direction of modern Enterprise Risk Management (ERM) frameworks are elevated to
the status of a core corporate governance and financial policy direction. Executives and regulators must
constantly navigate the complex trade-offs between minimizing risk exposure, ensuring adequate capital
reserves, promoting entrepreneurial activity, and investing in integrated technological risk platforms. This
article examines the multifaceted role of risk management and outlines key modern methods where its
financial implications are critical for a resilient and strategically sound global economy.
Keywords:
enterprise risk management (ERM), financial risk, operational risk, strategic risk, value at risk (VAR),
hedging, capital allocation, risk culture, compliance, resilience.

The Fundamental Role of Risk and Financial Modernization

Risk management, viewed as a proactive value protector rather than a cost center, is a high-impact,
increasingly analytical sector that provides the essential framework for navigating uncertainty and achieving
strategic objectives.

Core Operational Impacts of Modernization:

e Capital Optimization: By accurately quantifying the Value at Risk (VaR) and other financial metrics,
firms can hold the minimum required regulatory capital, freeing up significant funds for productive
investment or shareholder return.

e Enhanced Decision-Making: Integrating risk assessment into strategic planning (ERM) allows
management to evaluate potential financial consequences of major decisions (e.g., mergers, new market
entry) before commitment, leading to higher quality investments.

e Cost of Capital Reduction: A strong, well-audited risk management framework is essential for
achieving a high credit rating, which directly translates into lower interest rates on debt and thus a reduced
cost of capital.

e Loss Mitigation: Implementing modern controls, particularly in cybersecurity and operational process
mapping, drastically reduces the probability and impact of potentially catastrophic financial losses from
fraud, systems failure, or data breaches.

Key Policy Challenges and Directions

The strategic focus on modernizing risk management is not static; it must evolve to meet modern
connectivity, regulatory, and systemic uncertainty pressures.

Direction 1: Maximizing Quantification through Technology (Predictive Analytics and Integration)

Governments and industry are increasingly moving from siloed, backward-looking risk reporting to
integrated, forward-looking quantification, utilizing mechanisms to ensure maximum risk clarity:

e Upstream Efficiency (Integrated Risk Modeling): Implementing incentives and standards for
companies to adopt Integrated Risk Management Platforms that link financial models (market risk, credit
risk) with operational and strategic data. This allows for a holistic calculation of total risk exposure and
identification of interconnected failure points (e.g., a credit default in one country impacting operational
liquidity in another).
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e Downstream Integration (Real-Time Predictive Analytics): Investing in Al and Machine Learning (ML)
tools that process high volumes of internal (transaction logs) and external (social media, news sentiment)
data to provide real-time, predictive risk scores. This allows for immediate hedging adjustments or
operational interventions long before traditional quarterly reports would flag an issue.

Conclusion

Modern risk management frameworks are more than defensive mechanisms; they are a policy
instrument for competitive advantage, capital discipline, and systemic stability. Their application dictates the
financial efficiency of resource utilization, the ability of firms to withstand unprecedented shocks, and the
overall confidence of investors. For corporate and financial leaders, the key direction of policy must be a
calculated dual strategy: optimizing current quantification and reporting efficiency through widespread
adoption of Al-driven predictive risk modeling and integrated ERM platforms, while simultaneously investing
aggressively in systemic stress testing and the financial valuation of intangible cyber risks to build long-term
resilience against 21st-century threats. Mastering this balancing act is the true measure of effective financial
governance.
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AGRICULTURE AND THE ROLE OF INNOVATION IN SHAPING THE FUTURE
OF GLOBAL FOOD SYSTEMS

Abstract
Agriculture is fundamental to human civilization, providing food, raw materials, and employment for

billions. However, the challenges facing modern agriculture are increasingly complex, with issues such as
population growth, climate change, environmental degradation, and shifting dietary patterns. In response to
these challenges, agricultural innovation has become a critical driver in ensuring food security and
sustainability for future generations. This article explores how technological advances, innovative practices,
and policy changes are transforming agriculture, enhancing productivity, and addressing the pressing
challenges of global food systems.

Keywords:

agriculture, food security, agricultural innovation, climate change, sustainable farming,
technology, food systems, precision agriculture.
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Main Text

1. Introduction: Agriculture’s Role in Global Food Systems

Agriculture has always been the backbone of society, sustaining civilizations with its ability to produce
food and raw materials. As the world’s population continues to grow, the need for efficient and sustainable
agricultural systems becomes more urgent. According to the United Nations, the global population is
expected to reach 9.7 billion by 2050, which will put unprecedented pressure on food production and
resource use. Agriculture is also a significant contributor to the global economy, supporting livelihoods for
approximately 40% of the world’s population.

However, traditional agricultural practices are no longer sufficient to meet these demands. The sector
faces numerous challenges, including climate change, resource depletion, and the need to balance increased
food production with environmental sustainability. To meet these challenges, the agricultural sector must
evolve, incorporating innovation and new technologies to improve efficiency, sustainability, and resilience.

2. The Role of Innovation in Modern Agriculture

1. Technological Innovations in Agriculture

Innovation in agriculture is being driven by technological advancements that are transforming
traditional farming practices. These innovations are increasing productivity, reducing environmental impact,
and enhancing food security.

Precision Agriculture: One of the most significant technological innovations in recent years is the rise
of precision agriculture. Precision agriculture uses data-driven techniques, such as drones, satellite imagery,
GPS, and sensors, to monitor and manage crop production with a high degree of accuracy. By using real-time
data, farmers can optimize resource use, reduce waste, and make more informed decisions about planting,
irrigation, and harvesting. This not only improves yields but also minimizes the environmental impact of
farming practices by reducing water and chemical inputs.

Genetically Modified Organisms (GMOs): Another breakthrough in agricultural technology is the
development of genetically modified organisms (GMOs). GMOs are plants or animals that have been altered
at the genetic level to express desirable traits, such as resistance to pests, diseases, or environmental
stresses. For example, genetically modified crops like Bt cotton and Roundup-ready soybeans have increased
yields by reducing the need for pesticides and herbicides.

Biotechnology and Genetic Engineering: Advances in biotechnology and genetic engineering have
enabled the development of crops that are more resistant to drought, pests, and diseases, while also
improving their nutritional value. CRISPR-Cas9 technology, which allows for precise editing of the genome,
holds the potential to create crops that are more adaptable to climate change and can thrive in suboptimal
conditions. These technologies could be key in addressing the challenges of food security in the face of
climate change.

2. Sustainable Farming Practices

As global food production expands, it is essential to ensure that farming systems are not only
productive but also sustainable. Sustainable agriculture focuses on practices that maintain the health of the
ecosystem while increasing food production. This includes:

Agroecology: Agroecology is an integrated approach to farming that emphasizes the importance of
biodiversity, soil health, and ecosystem services. By combining ecological principles with agricultural
practices, agroecology aims to increase productivity while minimizing environmental damage. Methods like
intercropping, cover cropping, and organic farming help to reduce the dependence on chemical inputs and
promote the health of the land.

Conservation Tillage: Conservation tillage, which includes practices like no-till and reduced tillage,
helps maintain soil health by reducing erosion, enhancing water retention, and preserving organic matter.
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These practices are becoming increasingly popular as farmers seek ways to mitigate the impact of climate
change and preserve long-term soil fertility.

Water Efficiency: Water scarcity is a growing concern, particularly in regions where agricultural
productivity is heavily reliant on irrigation. Innovations such as drip irrigation and precision irrigation systems,
which deliver water directly to the roots of plants, have made it possible to reduce water use and increase
efficiency. These systems are particularly important in areas where water is a scarce resource and must be
managed carefully.

Conclusion

Agriculture remains one of the most critical sectors for global economic development, food security,
and environmental sustainability. The challenges facing the agricultural sector—climate change, resource
scarcity, and food insecurity—require a combination of technological innovation, sustainable practices, and
policy interventions to ensure that agriculture can meet the needs of future generations. By embracing
innovation and adopting more efficient, sustainable practices, agriculture can continue to thrive and
contribute to the global food system, ensuring that food is available, accessible, and affordable for all.
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MODERN AGROCHEMISTRY AND SOIL SCIENCE: A KEY DIRECTION FOR SUSTAINABLE PRODUCTIVITY
AND ENVIRONMENTAL HEALTH

Abstract
The integrated sciences of Agrochemistry (studying the chemical aspects of agriculture) and Soil
Science (studying soil resources) are critical to maintaining global food production capacity and protecting
the natural resource base. The sector is fundamentally changing, driven by the need to maximize Nutrient
Use Efficiency (NUE), reverse decades of soil degradation, and drastically reduce the environmental impact
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of chemical inputs under the pressures of climate change. Its strategic importance extends far beyond
maximizing yield; it profoundly influences water quality, carbon sequestration potential, food safety, and
long-term land viability. Consequently, the adoption, financing, and future direction of modern agrochemical
and soil management methods are elevated to the status of a core agricultural and environmental policy
direction. Researchers and governments must constantly navigate the complex trade-offs between
maximizing crop growth through targeted nutrient application, ensuring long-term soil carbon build-up,
promoting biological activity, and investing in high-precision monitoring technology. This article examines
the multifaceted role of modern agrochemistry and soil science and outlines key methods where their
integrated management is critical for a robust and resilient global food system.
Keywords:
agrochemistry, soil science, nutrient use efficiency (NUE), soil health, carbon sequestration, precision
fertilization, soil microbiome, controlled-release fertilizers, remote sensing, soil degradation.

The Fundamental Role of Soil Chemistry and Modernization

The agrochemistry and soil science industry, encompassing soil testing, nutrient formulation, fertilizer
application, soil remediation, and fertility maintenance, is a high-volume, increasingly high-tech sector that
provides the essential chemical and biological foundations powering modern crop production.

Core Operational Impacts of Modernization:

o Nutrient Use Efficiency (NUE): New fertilizer technologies and targeted application methods directly
lead to significantly higher nutrient uptake by crops, reducing waste and minimizing the cost per unit of
output.

e Environmental Mitigation: Precision application of inputs, particularly nitrogen and phosphorus,
drastically reduces runoff into waterways, leading to lower rates of eutrophication and groundwater
contamination.

¢ Climate Change Mitigation: Modern soil practices, particularly those focused on increasing soil
organic carbon (SOC), enhance the soil's capacity to sequester atmospheric CO, and increase water holding
capacity, which is critical for resilience.

e Resource Optimization: Advanced soil mapping and testing techniques are indispensable for
diagnosing specific nutrient deficiencies or toxicities (e.g., salinity or heavy metals), aiding in site-specific
remediation and sustainable land use planning.

Key Policy Challenges and Directions

The strategic focus on modern agrochemistry and soil science is not static; it must evolve to meet
modern climatic, resource, and technological pressures while transitioning away from blanket input
applications.

Direction 1: Maximizing Chemical Efficiency through Technology (Precision Nutrient Management)

Governments are increasingly moving from broad fertilizer subsidies to targeted, technology-driven
efficiency programs, utilizing mechanisms to ensure maximum resource benefit:

e Upstream Efficiency (Controlled-Release Fertilizers - CRFs): Implementing policies and incentives that
promote the use of advanced fertilizer formulations where nutrients are released slowly over the season,
matching the crop’s demand profile. This maximizes NUE by minimizing losses from leaching and
volatilization, directly reducing environmental load.

e Downstream Integration (Real-Time Sensing and Mapping): Investing in Hyperspectral Remote
Sensing (drones/satellites) and loT-based soil sensors that analyze crop canopy color, nitrogen status, and
soil moisture in real-time. This provides data-backed prescription maps for Variable Rate Application (VRA)
machinery, applying the exact chemical amount only where needed.
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Direction 2: Navigating the Biological and Long-Term Health Transition

The global push toward sustainability dictates a crucial long-term policy direction: restoring and
protecting the chemical and biological integrity of arable land.

e Investment in Soil Biological Health (Microbiome Management): Directing sector funds toward
promoting and subsidizing the use of biofertilizers (microorganisms that fix nitrogen or solubilize
phosphorus) and soil amendments that enhance the soil microbiome. By leveraging biological processes, this
reduces the need for synthetic inputs and builds a more naturally fertile, disease-suppressive soil
environment.

e Remediation and Salinity Control: Creating an environment through expedited research and technical
support that encourages the development of chemical and physical remediation techniques for degraded
lands (e.g., gypsum application for sodic soils or phytoremediation for polluted areas). This is the central
policy challenge for ensuring the long-term viability of agricultural production in areas prone to salinization
and contamination.

Conclusion

Modern agrochemistry and soil science are more than disciplinary fields; they are a policy instrument
of global environmental stewardship and productivity growth. Their application dictates the efficiency of
nutrient cycles, the long-term fertility of land, and the ecological health of agricultural water bodies. For
agricultural leaders, the key direction of policy must be a calculated dual strategy: optimizing current
chemical efficiency through widespread adoption of precision mapping, VRA, and CRFs, while simultaneously
investing aggressively in soil biological health, carbon sequestration, and targeted remediation practices to
build long-term resilience. Mastering this balancing act is the true measure of effective agricultural policy in
the 21st century.
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THE IMPACT OF DIGITAL CURRENCIES ON GLOBAL FINANCIAL STABILITY

Abstract

The rapid proliferation and increasing integration of various forms of digital currencies, including
decentralized cryptocurrencies, stablecoins, and potential Central Bank Digital Currencies (CBDCs), present a
complex, multifaceted challenge to global financial stability, demanding immediate and coordinated
regulatory attention. While these digital innovations offer compelling benefits such as dramatically enhanced
cross-border payment efficiency, reduced transaction costs, and increased financial inclusion for unbanked
populations through distributed ledger technology, they concurrently introduce significant systemic risks that
could threaten market integrity and monetary sovereignty. Key vulnerabilities stem from the extreme
volatility and interconnectedness of private crypto assets, which raise concerns about potential market
contagion; the risk of bank disintermediation and subsequent disruption to commercial bank funding models
if risk-free digital alternatives gain widespread acceptance; and persistent challenges related to global
regulatory arbitrage, anti-money laundering compliance, and illicit finance given the borderless and
pseudonymous nature of many digital platforms.

Key words:
digital currencies, financial stability, cryptocurrencies, stablecoins, CBDCs, market contagion, bank
disintermediation, regulatory arbitrage, financial inclusion.

The advent of digital currencies marks a watershed moment in the evolution of global finance,
fundamentally challenging long-established monetary and banking systems. These innovations,
encompassing decentralized cryptocurrencies like Bitcoin, regulated stablecoins, and potential Central Bank
Digital Currencies (CBDCs), are built upon distributed ledger technology (DLT) or similar digital infrastructure.
The growing mainstream acceptance of these assets, driven by technological advancements and public
interest, necessitates a thorough examination of their influence. This paper seeks to analyze the complex
relationship between the rapid adoption of digital currencies and the overarching goal of maintaining global
financial stability.

Digital currencies promise substantial efficiencies, particularly in the realm of payments and cross-
border transfers. By reducing the need for multiple intermediaries and operating on a 24/7 basis, they offer
the potential for near-instantaneous and significantly cheaper transactions across the globe. This enhanced
efficiency could stimulate international trade and economic activity by lowering the frictional costs
traditionally associated with moving money. Such technological leaps are viewed by proponents as essential
upgrades to a legacy financial infrastructure that is often slow and expensive.

One of the most compelling arguments for digital currency adoption is the potential for greater
financial inclusion. For the billions of people worldwide who remain unbanked or underbanked, access to a
mobile-based digital currency could provide a secure and inexpensive gateway to the formal economy. This
is especially true in developing nations where traditional banking infrastructure is sparse or inaccessible to
large segments of the population. Digital money can thus act as a powerful tool for poverty reduction and
economic empowerment.

58



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

However, the volatility and speculative nature of decentralized cryptocurrencies pose the most
immediate risk to individual investors and, increasingly, to the wider financial system. The massive price
swings observed in assets like Bitcoin and Ethereum introduce significant market uncertainty and can lead to
rapid and substantial wealth destruction. While the direct links to the traditional financial system were
initially limited, increasing institutional adoption means contagion risk is now a serious concern. The sheer
size of the crypto market makes isolated collapses potentially systemic in their impact.

The rise of stablecoins, digital currencies pegged to a stable asset like the US dollar, introduces a
different set of stability challenges. While designed to mitigate the volatility of traditional crypto, the
mechanism by which they maintain their peg can be fragile, as demonstrated by past failures of algorithmic
stablecoins. The opaque nature of the reserves backing some stablecoins raises questions about their
liquidity and the potential for a sudden "run" if confidence erodes. Regulators are increasingly scrutinizing
stablecoin reserves to ensure they are truly backed 1:1 by high-quality liquid assets.

Perhaps the most transformative development is the exploration of Central Bank Digital Currencies
(CBDCs) by central banks worldwide. CBDCs represent a direct liability of the central bank, functioning as a
digital form of sovereign money, and are distinct from private digital assets. Proponents argue that a CBDC
could serve as a risk-free digital anchor for the financial system, enhancing payment security and reducing
reliance on private forms of digital money. The introduction of a CBDC, however, is a profound monetary
policy decision with deep implications.

The potential for bank disintermediation represents a critical financial stability concern associated with
both CBDCs and widely adopted stablecoins. If individuals and corporations shift large amounts of funds from
commercial bank deposits into risk-free digital central bank money, banks' traditional funding base could
erode. This could force banks to rely more heavily on wholesale funding, increasing their vulnerability to
financial shocks and potentially constraining their ability to extend credit to the real economy.

This threat of disintermediation is particularly acute during periods of financial stress or crisis. The ease
and speed with which digital funds can be transferred could facilitate rapid, large-scale digital bank runs,
significantly faster than those seen in the traditional physical banking system. Central banks must carefully
design CBDCs with features, such as caps on holdings or non-remuneration, to prevent them from becoming
an excessively attractive safe-haven asset that undermines commercial banking.

Another major challenge lies in the realm of regulatory and supervisory oversight. The decentralized,
global, and often pseudonymous nature of many digital currency transactions complicates the enforcement
of existing financial laws. Regulatory bodies face difficulties in applying standards related to Anti-Money
Laundering (AML), Counter-Terrorism Financing (CTF), and investor protection across disparate jurisdictions
and technological platforms. This regulatory vacuum creates opportunities for illicit activities and market
manipulation.

The integration of digital assets through Decentralized Finance (DeFi) platforms adds another layer of
complexity to financial stability concerns. DeFi protocols, which use smart contracts to automate financial
services like lending and trading, are often highly leveraged and interconnected. While designed to increase
efficiency and access, the lack of traditional intermediaries means that operational errors or vulnerabilities
in the underlying code can lead to sudden, massive losses, which could have spillover effects if the market
continues to grow.

From a monetary policy perspective, the widespread use of digital currencies could alter the
mechanisms through which central banks manage inflation and control the money supply. If a significant
portion of the money supply shifts into private stablecoins or a non-interest-bearing CBDC, the traditional
tools of adjusting interest rates might become less effective. Central banks are therefore studying how the
design of a CBDC, particularly whether it is interest-bearing, could preserve or even enhance their capacity
to implement monetary policy.
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Conclusion

In conclusion, the impact of digital currencies on global financial stability is a dual-edged sword,
presenting powerful forces for innovation alongside potential systemic threats. Policymakers must adopt a
delicate, yet decisive, approach that encourages the efficiency gains of digital finance while rigorously
mitigating risks associated with volatility, disintermediation, and regulatory oversight.
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F'ynosa AKmeHrnum,

MNpenopasartenb

BoeHHO-MOpCKOo MHCTUTYT MUHUCTEPCTBA 060POHBbI TYPKMEHMCTaHa
TypkmeHb6awm, TypkMeHUCTaH

MbipaTtaypabies Hospys,

MNpenogasatenb

MeayHapoaHan akagemunsa KOHeBOACTBa MMeHN Aba AHHaeBa
MeppaaHoBa lNoBxep,

CrypeHT

Meparornyeckoe cpegHee npodeccuoHaNnbHOe yunnuLe
nmeHun bepabimyxamena AHHaeBa ropoga Apkagar

Apkagar, TYypKMeHUCTaH

couuonorma n onnocoeua TEXHONOrM4YeCKOro nPOrPECCA

AHHOTauuA

TexXHONOrMYecknin Nporpecc, SABAAACL K/OYEBLIM ABUraTeNleM CoBpeMeHHoro obuwectsa, Tpebyet He
TONIbKO WUHYKXEHEPHO-TEXHUYECKON OLEHKM, HO M rayboKoro coumosnornyeckoro u  ¢unocodpckoro
ocmbicneHunsa.  CoumanbHble UM GunocodckMe acnekTbl TEXHONOTMA  ONpPefenAtdT UX  STUYECKYHo
NPUEMNEMOCTb, BAUAHWE Ha CTPYKTypy oOOLecTBa, a TaKKe [OATOCPOYHYI0 YCTOMYMBOCTL U
rYMaHUCTUYECKYIO HanpaB/ieHHOCTb pPa3BuUTUA. [laHHaA CTaTbA aHanusupyeT KawodeBble ¢unocodpckue
NPUHUMMbI, NeXKalme B OCHOBE TEXHO/IOMMYECKOTO Pa3BUTUSA, BKKOYAsA BOMPOCHI AeTePMUHM3Ma, CBOOOAbI
BOJIM U OTBETCTBEHHOCTU. B coumonornyeckom paspese pacCMaTpMBAIOTCA MEXaHWU3Mbl COLMaNbHOWM
afanTauMm K MHHOBAuMsaMm, UMPpPOBOE HEPABEHCTBO M TpaHchopmauuma CouManbHbIX MHCTUTYTOB MOA,
BIMAHMEM TexHonornmi. Wccnepyetca BarKHOCTb KPUTUYECKOM OLLEHKM Lene nporpecca M posb
06LLEeCTBEHHOIO ANCKYPCaA B YNPABAEHUN TEXHONOTUYECKUM By ayLUNM.

Kniouesble cnosa:
TEXHO/IOMMYECKMIA Mporpecc, coumonorns, buaocopus, sTMKa TEXHONOMMIA, CoLManbHasa TpaHchopmaums,
AETEPMUHU3M, LMPPOBOE HEPABEHCTBO, YCTOMUYMBOE Pa3BUTUE, OTBETCTBEHHOCTb, 'YMaHM3M.

1. BeegeHue

TexHOI0rMM UrpatoT peLuatoLLyto posb B obecnevyeHnn 6e30nacHoCTU, KOMPOPTa U SKOHOMUYECKOTO
pocta. OAHaAKO 33 KaxAbliM M306peTeHMeM — OT MUCKYCCTBEHHOTO WHTENNEKTa A0 FeHHOW UHXKeHepun —
CTOWUT C/IOXHbIA COUMANbHO-PUNOCOPCKMIA MEXaHU3M, KOTOPbIA OnNpeaenser, KakK 3TWU WMHCTPYMEHTbI
MCMNOMIb3YIOTCA, KTO NOJy4aeT OT HUX BbIFOAY M KAKoBa MX LeHa ANA 4yesoseyeckon csoboabl M
cnpaBeanMBOCTU. UHTerpauma coumonornn n ¢unocodun B aHann3 TEXHONOMMN NO3BONAET PaLMOHANbHO
MCNO/Ib30BaTb MHHOBALMKM, OMNTMMM3IMPOBATb COUMA/IbHbIE MPOLLECCHl M yAy4YlWwWuTb 0OLeCcTBEHHOE
6narococtosHue. B KoHTeKcTe rnobasibHbIX BbI3OBOB — TaKMX Kak MHGOPMaLMOHHbIE BOMHbI, 9KOJ0TMYecKkme
KPU3UCbI U yrnybieHue COLMANIbHOIO PacC/IOeHUs — MOHMMaHMe GUNOCOPCKMX OCHOB WM COLMAJbHBIX
nocnencTBUii TEXHONOTUI CTAHOBUTCA KNOYEBLIM YCNOBMEM YCTOMYMBOrO M FYMAHHOrO OOLLECTBEHHOrO
pa3BuTHA.

2. dunocodckue OcHoBbl TexHonormyeckoro Mporpecca
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®dunocodcknin GyHaaMEHT TEXHONOTMYECKOTO NPOrpecca KOPEHUTCA B KOHLLENLMAX PALMOHANBHOCTHU
W YyNy4lWEHMA Ye0BEYECKOrO CyllecTBOBaHUA. dunocodckas Teopma CTaBUT BOMPOC O TOM, ABASETCA /iU
TEXHOJIOTUS HEWTPaNbHbIM WHCTPYMEHTOM WAM OHa cama QopmupyeT 06WEecTBO (TEXHONOTMYECKUIA
OEeTEPMUHU3M).

e Nlpobnema [etepmnHuama m Ceoboppl: flBnAaetcA NM pasBUTUE TEXHONOTMA HeusbexHbIM U
npegonpeaeneHHbiMm (AeTepmMuUHMU3M), UAK Yenosek obnapaeTt csoboaoli Bbibopa B UX MPUMEHEHUU U
ynpasnaeHun umu? ®dunocodma noayvepkmBaeT HeobXOAMMOCTb OTBETCTBEHHOCTM 33 TEXHONOTMMYECKU
Bbl6OP, YTBEPKAAA, YTO MHCTPYMEHTDLI AOIKHbI CNYXKUTb LeNAM Ye0BeKa, a He HAobopoT.

e 3TKa TexHoorMiA: BHegpeHne HOBbIX TeXHOIOTMIA (Hanpumep, U nan 6uotexHonorunit) BoiabisaeT
OCTpble 3TUYECKME AuNeMMbl, Tpebya cO34aHMA HOBbIX MOPAJbHbIX M NPaBOBbIX pPamoK. Punocodua
obecneynBaeT KPUTUYECKYIO OLEHKY MOTEHLMAbHbIX PUCKOB W BbIroAbl, PYKOBOACTBYACb MPUHLMNAMM
CnpaBeaMBOCTU, HE@30NACHOCTU U YBaXKeHUA YEeI0BEYECKOIO JOCTOMHCTBA.

3. Coumonormnyeckne MexaHuamsbl 1 YnpasneHune CoumanbHoi TpaHchopmaumeit

Coumonornyeckmii aHanns TEXHOIOTMI OXBATbIBAET HECKOJIbKO K/tOYeEBbIX cdhep:

e TpaHchopmauma CoumanbHbix WMHCTUTYTOB: BanaHWe UMOPOBLIX TEXHOMOMMIA HA CEMBILO,
obpas3oBaHue, NOMUTUKY U TpyA. Hanpumep, pacnpocTpaHeHue yaaneHHOW paboTbl U OHAAMH-00yYeHuA
MeHSAET COUMANbHbIE POJIN U CTPYKTYPbI BAACTU.

e CoumanbHas Apgantauma u KynbTypHbld Jlar: CKOpPOCTb TEXHOMOMMYECKUX W3MEHEHWA 4acTo
onepekaeT cnocobHocTb obLwecTBa K aganTaumm, YTO NPUBOAMUT K KyNbTypHOMY Nary — HECOBMALEHMIO
Mexay ObICTpO  MeHAWenca MaTepuanbHON  Ky/abTypol  (TexHonormn) wn  6Gonee MeasieHHOM
HemaTepuanbHOMN KyNbTypoit (HOPMbI, LLEHHOCTH).

e LInpposoe HepaseHcTBo (Digital Divide): TexHoONormm moryT Kak COKpalwaTb, Tak M yraybnatb
coumanbHoe paccnoeHue. Joctyn K MHPOPMALMOHHBIM pecypcam, LMPpPoBbIM HaBblKaM U MHPPACTPYKTYpe
CTAaHOBUTCA HOBbIM PAKTOPOM COLMANbHOMN CTpaTUDMKaL MW,

3akntoyeHune

Coumonorns n o¢unocodpus TEXHONONMYECKOro Mnporpecca npeacTaBaaoT coboit BaxHenwee
nepeceyeHme ryMaHUTapHbIX HAyK UM WHXeHepun. PaMOTHO OpraHM30BaHHas CUCTEMA KPUTMYECKOTrO
aHa/M3a TrapaHTUMpyeT, 4YTO TEXHO/NOFMYECKME Mepbl ABAAIOTCA YCTOMYMBBIMW, CMPaBeA/MBbIMU U
OPMEHTUPOBAHHBIMW Ha YenoBeKa. MpumeHsaa punocodckne 1 coLmMonormyeckne NPUHLUMbI K yNnpaBaeHUo
TEXHONIOTUAMM, 0BLLECTBA MOTYT AOCTUYb JIYYLINX COLMANBbHbIX PE3YAbTAaTOB NPU MUHUMA/IbHbBIX STUYECKUX
M3neprKKax M C€o34aTb YCTOMUMBbBIE CUCTEMbI, CNOCOOHblIE pearMpoBaTb Ha BO3HWKAKOLWME BbI3OBbI.
NHBECTUL MM B OCMbIC/IEHNE TEXHOIOTUIA — 3TO HE NPOCTO PACXOAbl, 3TO CTPATENMYECKUIA BKAAL, B T'YMaHHOe
pa3BUTUE, COLMA/IbHBINA KanuUTan U 3TUYECKoe byayliee YeoBeYecTBa.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
Xabepmac, t0. (2003). TexHMKa 1 HayKa KaK «ugeonorua». Mocksa: MNpakcuc.
Aicnepc, K. (1994). Cmbicn 1 HazHavyeHue uctopumn. Mocksa: Pecnybauka.
KacTtenbc, M. (2000). MHPopmaLMoHHasA anoxa: 3KOHOMMKA, 06LLecTBO U KynbTypa. Mocksa: BLU3.

P wnN PR

dykyama, d. (2004). Hawe noctyenoseyeckoe byayliee: nocneacTsma GUOTEXHONOTMYECKON PEBO/IOLMMN.
MockBa: ACT.

© lynoBa A., Mbipataypasies H., MepaaHoBa I'., 2025

63



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Oxymaaypapiesa OrynaoHAam, npenogasatenb

BoeHHO-MOpPCKON MHCTUTYT MUHUCTEpPCTBA 060POHbI TYpKMEHMCTaHa

TypkmeHbawmn, TypKMeHUCTaH

MpbipataypabieB HoBpys, npenogasaTtesb

MexayHapoaHan akagemuns KOHeBOACTBa MMeHN Aba AHHaeBa

Annabepauesa Aiiryn, cTyaeHT.

Meparornyeckoe cpegHee npodeccroHanbHoe yunnuie nmeHn bepabimyxamena AHHaeBa ropoga
Apkagar

Apkagar, TYypKMeHUCTaH

MNEAATOTMYECKAA NCUXOIOTUA: KNIOY K 3®PEKTUBHOMY OBYYEHUIO U PA3BUTUIO

AHHOTauuA

[aHHaA cTaTbA NOCBALWEHa Negarormyeckoit NCUXoNorMm — MexXancUnnInHapHon obnactm, Kotopas
Haxo4MTCA HA NepecedYeHnn NCUXoNorMmn u negarornk. OHa M3yYaeT NCUXOIOrMYECKME 3aKOHOMEPHOCTH U
MeXaHM3Mbl 06y4YeHUA, BOCMUTAHUA U Pa3BMTUA YenoBeka. Llenb paboTbl — paccmoTpeTb, Kak 3HaHMA O
KOFHUTUBHbIX MPOLLECCaX, MOTUBALMM U UHAMBUAYANbHbBIX 0COBEHHOCTAX yYalLmMxca nomoratoT GopmMmnpoBaThb
3¢ PeKTMBHbIE METOAMKMN NPENOAABAHNSA, CO34aBaTb baaronpuaTHy0 06pasoBaTeNbHYO cpeay U [OCTUraTb
HaUAyYlWnX pe3y/ibTaToB B 0OyYeHMU. AHAIM3MPYS POab NeAarormyeckon Ncuxonormm B GopmupoBaHumn
obpasoBaTesibHOro npouecca, Mbl CTPEMMMCA MOKasaTb €€ K/AYeBOe 3HayeHue AN COBPEMEHHOro
obpaszoBaHuA.

Kniouesble cnosa:
negarornyeckas ncmMxosorus, obyyeHune, passmMTne, MoTMBaLums,
KOFHWUTMBHbIE Npouecchl, obpasoBaTenbHas cpesa.

1. BBegeHue

ObpaszoBaHMe — 3TO He NPOCTO Nepesaya 3HaHWUN, a CNOXKHbIN NPOLLECC, B KOTOPOM 334eMCTBOBAHbI
Kak negaror, Tak M ydawmiica. Megarornyeckan rncmMxonorna CAyKuT MOCTOM MeXKAy Teopuen obydyeHus u
npakTMKon npenofasaHua. OHa AaeT OTBETbl HA TaKMe BaAXKHble BOMPOCHI, KaK: KaK AeTU U B3pocC/ble
ycBauBaloT MHopmaumio? YTo MOTUBMPYET UX yumTbcA? Kak co3gaTb YCNOBUSA ON1A PaCKPbITUA UX
noteHuuana?

3Ta cTaTba MpuM3BaHa MccnenoBaTb PpyHOAAMEHTaNbHblE KOHUEMUMW M MPUHUMMbI, COCTABAAIOLLME
OCHOBY Mefarornyeckoin MNCcMxonornn. Mbl PaccCMOTPUM, KaK MCUXONOTMYECKMEe 3HaHWA BAMAIOT Ha BCe
acnekTbl 06pa3oBaTe/NbHOW AeATe/IbHOCTM, OT pPa3paboTKM y4ebHbIX nporpamm W MNPUMEHeHUs
WHHOBALMOHHbIX METOAMK A0 MHANBUAYANN3ALUMN ODOYYEHUS M OLEHKM ero pesyibTaTtoB. Yraybassack B 3Tu
TOHKOCTM, Mbl MOXeM Noay4nTb 6onee rnyboKkoe NOHMMaHWeE TOro, Kak NCUX0N0rna cnocobCcTByeT CO3AaHUI0
06pa3oBaTeNibHON CUCTEMbI, KOTOpPas Jiyylle COOTBETCTBYET MOTPEOHOCTAM M OCOBEHHOCTAM KaxKAoro
y4YeHuKa.

2. Kntouesble 061acTi negarorMyeckoin NcMxonornm

Meparornyeckas MCUXONOTMS OXBATbIBAET HECKOJIbKO CMeLMann3MpoBaHHbIX 06aacTei, Kaxgaa m3
KOTOpPbIX GOKYCMPYETCA Ha KOHKPETHbIX acneKTax nepeceveHmns NCMxoaornm n obydeHus:

e Mcuxonorua passuTmA: ITa 061acTb U3yyaeT, KaK KOTHUTMBHbIE CMOCOBHOCTM, 3MOLMOHA/NbHbIN
WHTE/IEKT U COLMaNbHbIe HAaBbIKM U3MEHAIOTCA C BO3pacTom. MoHWMaHWe cTagnin pa3suTma (Hanpumep, no
. Munaxe uan J1. Boirotckomy) No3BoasieT negaroram afantupoBaTb yyebHble maTepuanbl U MeToapl K
BO3PACTY U YPOBHIO FOTOBHOCTU YYaLLMXCA.
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e KorHmtmBHas ncuxonorus: ®oKycupyeTcs Ha TOM, KaK J1l0aAn BOCMPUHUMAKOT, 06pabaTtbiBatoT, XpaHAT
M Mcnonb3yoT MHbopmauuto. MccnegoBaHma B 3ToM 06/1aCTM MOMOraloT NMOHATb, KaK YCTPOEHa MamsTb,
BHMMaHME U MblWAeHWe. 3TO No3Bo/sAeT pa3pabaTbiBaTb 3ddeKTUBHbIE CTpaTerMm obyyeHusa, TakMe Kak
aKTMBHOE BCMOMWHAHWE, MHTEPBA/IbHOE NOBTOPEHUE M UCNOb30BaHME MeTadop A5 YNPOLLEHUA CAOMKHbIX
KOHUEeNnuuin.

e [lcuxonorma motmBaumun: WM3yuyaeT, 4yto nobyKAaeT faen yuntbca. BHYTpeHHAs moTuBaums
(MHTEpEC K NpeameTy, CTpeMAEHNE K CAMOPa3BUTUIO) cuMTaeTcA bosiee YCTOMUYMBOM, YEM BHELLIHAA (OLEHKH,
noxsana). MNepgarornyeckas NCUXoONOrMsA NOMOraeT co3aaThb YCNO0BUSA, KOTOpble NOAAEPHKMBAIOT BHYTPEHHUM
WHTepec 1 Ntobo3HaTENbHOCTD.

e [Tlcuxonorns ANYHOCTU U MHAMBUAYAAbHbLIX Pa3iMyMii: Yyawmeca OTAMYAOTCA MO TEMMNEPAMEHTY,
CTUNAM 0BYYEHUA N MHTENNEKTYANbHbIM CNOCOBHOCTAM. NTOHMMaHWe 3TUX Pas3NYMiA NO3BOIAET Negaroram
npUMeHsTb anddepeHUMpoBaHHbIA NOAX0L4, Npeaaaran pasinyHble MeToAbl M 3aZ@aHUA, KOTOPble NoAX0AAT
KaXKA0MY YYEHUKY.

3. NMprmeHeHWe Neaarormyeckoi NCUXo0rMmM Ha NPaKTUKe

3HaHWA, NOlYYEHHbIE U3 NefarorMyeckom NCUXoa0rMm, UMeT OFPOMHOE NPAKTUYECKOE 3HAYEHME:

e Pa3paboTka y4yebHbIx nporpamm: McMxonorM noMmoratoT co3gaBaTb NPOrpaMmbl, KOTOpble HE MPOCTO
nepeaaoT MHGOPMALMIO, HO M Pa3BMBAIOT KPUTUYECKOE MblILNEHWNE, TBOPYECKME CMOCOBHOCTU U HaBbIKK
pelleHuns npobaem.

e dpdeKTMBHbIE METOANKM 0bOyUYeHuUA: Ncnosib3oBaHMe TaKUX METOA0B, Kak npobiemHoe oby4yeHue,
NPOEKTHasA AeATeNbHOCTb U COBMECTHOE 0Oy4YeHMe, OCHOBAHO Ha MCUMXO/IOrMYECKUX MPUHLMMAX, KOTopble
NOBbILIAOT BOBNEYEHHOCTb M YCBOEHWE MaTepmana.

e YnipaBneHue Knaccom: [cuxonornyeckme 3sHaHMA MOMOFalOT Megaroram MNOHMMATb MPUYUHDI
HexenatesnbHoOro nosegeHus, 3¢GPeKTMBHO paspellaTb KOHOAMKTbI M co34aBaTb B Knacce aTmocoepy
B3aWMMHOTO YBAXKEHMA N NOALEPHKKM.

e OugeHKa 1 obpaTHan cBa3b: MNegarornyeckan NCUXo0OrMA NOAYEPKMBAET BaXKHOCTb GopmuUpyloLLEel
obpaTHOM CBA3M, KOTOPAan He NPOCTO CTaBUT OLEHKY, a MOMOTaeT YYEHUKY MNOHATb CBOU OLWMOBKM M cnocobbl
WX UCnpaBaeHuns.

3akntoveHue

Meparornyeckaa nNCUXONOMMA, CO CBOeW 6GOraTtol NanUTPOM KOHUENUMiA W NPUHUMNOB, UrpaeT
HEOLEHUMYH poJib B GOPMMPOBAHMM COBPEMEHHOTO 06pasoBaHmA. Yraybnasacb B NCMXON0rMYECKUE OCHOBDI
YyesIoBEeYECKOro passuTma M obydyeHus, ata obnactb cnocobcTByeT co3aaHMio 0b6pa3oBaTeIbHOM CUCTEMBI,
KOTOpaA He npocTo obyyaeT, HO M pa3BMBAET AUYHOCTb. [oaaepKuBas OCO3HAHHOCTb B OTHOLUEHUU
MOTMBALMNU, MHANBUAYANBbHbIX PAa3/IMYNN U KOFTHUTMBHbIX MPOLLECCOB, NeAarormyeckas ncMxosiorma nomoraet
HaM CTPOUTb LUKOJIbl, FAe KaXKabl yYEHUK MOXKET pacKpbiTb CBOM NOTeHUMan. B KOHEYHOM MTOre, 3TO NyTb K
6onee rymaHHomy, 3GGEKTUBHOMY W NNYHOCTHO-OPUEHTUPOBAHHOMY OB6YyYeHMIO, CnocobCTBYOLLEMY
6.1aronoyumto Kaxaoro YyneHa obuiecTtsa.

CNMCOK UCNONb30BaHHOI INTepaTypbl:
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PA3BUTUE U OCHOBHbIE ®U/TOCOPCKUE TPYMMbI

AHHOTauuA

B cTtaTbe paccmaTpuBatoTcsa 3Tanbl PasBUTUA Punocodckoit mbican n GopmupoBaHME €€ OCHOBHbIX
Hanpas/eHUNn. AHanAM3MpPylOTcA OCOBEHHOCTM aHTUYHOW, CpeaHEBEKOBOM, HOBOEBPOMENCKOM U
COBpPEMEHHOM dunocopun. OTMeYaeTcs BAUSHUE COUMANbHbLIX, KY/NbTYpPHbIX M Hay4dHbiX (aKTOPOB Ha
CTaHoBAeHME PUNocopckmx wWKoa. Ocoboe BHMMaHME yAeNeHO Pas/IMuUAM MeXay MaTepuasinaMmom W
NAEaNN3MOM, a TaKKe poan ¢pnunocodmm B pasBUTUN YENOBEYECKOTO MMPOBO33PEHMS.

KnoueBble cnosa:
dunocoduma, MMpoBO33peHNE, MaTePMANN3IM, UAEATIN3M, SMOXA, PALUOHANNZM.

Shamyammedov Mekan Dovletovich
Teacher of the Department of Social Sciences
Myrat Garryev State Medical University of Turkmenistan

DEVELOPMENT AND MAJOR PHILOSOPHICAL GROUPS

Abstract
The article examines the stages of development of philosophical thought and the formation of its main

directions. The features of ancient, medieval, modern, and contemporary philosophy are analyzed. The
influence of social, cultural, and scientific factors on the formation of philosophical schools is highlighted.
Special attention is paid to the differences between materialism and idealism, as well as to the role of
philosophy in shaping the human worldview.

Keywords:

philosophy, worldview, materialism, idealism, epoch, rationalism.

1. BBegeHue

®unocodua Kak dopma 4YeNOBEYECKOrO CO3HAHWA BO3HWMKAA M3 CTPEM/IEHUA YeNoBeKa MNOHATb
npupoay Mmpa, camoro cebs U cmbici cyliecTBoBaHMA. OHa pa3BMBaETCA BMECTE C Ky/IbTYPOl M HAyKoW,
OTparkaa Ux JOCTUNKEHUA U NpPoTMBOpeYmnA. Pazsutne puaocoPpckoit MbicIM NPOXOANNO B HECKObKO 3Tanos,
Ka*Kabli U3 KOTOPbIX GOPMMPOBaN HOBble HAaMPaBAEHMA U LLKO/bl, OTPAXKAtOLWME AyX CBOEFO BPEMEHM.

2. AHTMYHas ¢unocoodusa

AHTMYHaAA ¢unocodua cTana OCHOBOWM BCEN MOCAeAyloLEeN MHTeNNeKTyalbHOW Tpaguuuu. B atoT
nepuwog ¢unocodol OpesHel Mpeunn — Panec, Mepaknut, Cokpat, MNnatoH, ApUcToTenb — 3a/I0KMAM
byHAaMeHTalbHble KaTeropum 6biTUS, NO3HAHMA M 3TUKU. OHU CTPEMUANUCHL OOBACHUTb NPOUCXOXKAEHME
MMpPA U MECTO 4YesioBeKa B HEM, BbIABMIaA pas/IMYHble KOHLENUMW — OT MaTepuainucTMyeckux n[o
NaeanNCTUYECKUX.

3. CpeaHeBeKoBas ¢unocopumn

B snoxy CpeaHeBeKoBbA ¢uaocodpckad MbICIb HAXOAMNACH NOA CUAbHBIM BAWAHUEM PEAUTUM.
OCHOBHbIMW BOMPOCaMW CTa/IM COOTHOLUEHWE Bepbl U pasyma, npobnema 60KeCTBEHHOIO OTKPOBEHUA U
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YesloBeYeCcKoro nosHaHuA. MpeacrTaBUTeNM CXONACTUKK, Takne Kak Poma AKBUHCKUIN U ABIYCTUH BaasKeHHbIN,
NblTaNCb 06BEAMHUTD AaHTUYHOE 3HAHWE C XPUCTUAHCKOM AOrMaTUKON.

4. dunocodpuma BosporaeHma n Hosoro BpemeHmn

dnoxa Bo3poxaeHua ctana nepexoHbiM 3TanomM OT TEOLLEHTPM3MA K aHTPONOLEeHTpU3My. HYenosekK 1
ero pasym Hayanu pacCcMaTpmMBaTbCA KaK LeHTpanbHble ueHHocTM. B HoBoe Bpema dopmupytoTca
paumoHanmsm (JekapT, CnnHo3a) n amnunpusm (bakoH, JIOKK), 3a10XKMBLUIME OCHOBbI COBPEMEHHOW HayKKU U
dmnocodpmn nosHaHuA.

5. Knaccuueckasa HemeuKasa ¢unocodua

XVIII-XIX BeKa cTanun BpemeHem pacupeTta punocodckoit mbicam B Frepmanunun. Kaut, Puxre, Lennnur
n Tlerenb paspaboTanuM CUCTEMHbIE KOHUENUMM MblwaeHna u 6bitua. Ux unaenm cnocobersosanm
GOPMUPOBAHMIO ANANEKTUKU, KPUTUKM pa3yma M KaTeropmanbHOro aHaansa. Hemeukasa pmunocoduma okasana
OrpOMHOE BAUAHWE Ha NOoCNeayoWMe HanpaBAeHNA — MAPKCU3M, SK3UCTEHLMANN3M U GEHOMEHOIOTUIO.

6. MaTepuannsm u ngeanmsm Kak OCHOBHble GpMNOCOPCKME HAaNpPaBIEeHUA

MaTeprannam yTBeprKAaeT NepBMYHOCTb MATEPUM M PaACCMATPMBAET CO3HaAHME KaK MPOAYKT eé
pa3sutna. Naoeannsm, HanpoTMB, CTaBUT B OCHOBY ObITMA AyX, WAEH0, CO3HaHMe. ITW ABa MNoaxoaa
onpegennamn xoa GnAocoGCKNUX AUCKYCCUMI Ha MPOTAXKEHUN BCEN UCTOPUU, POPMMUPYA Pa3INYHbIE LLKOJbI —
OT rere/IeBCKOM ANANEKTUKM 40 MAaPKCUCTCKOM dmunocodpumn.

7. CoBpemeHHble dpunnocodpckne TeyeHms

CoBpemeHHasa ¢unocopus oTAMYAETCS NAOPAIU3IMOM UAeh U meTodonoruii. PassmBatoTcs
beHOMEeHON0rNA, 3K3UCTEHLMANN3M, CTPYKTYPanM3M, aHanmMtTuyeckaa dunocodua. AKLEHT cmellaeTca Ha
npobaembl A3blKa, CO3HaHMA, KYAbTypbl U1 KOMMYHUKaLMW. Bo3pactaeT posib $naocodmm Haykm 1 3STUKKU B
KOHTEKCTE TEXHO/IOMMYECKOro Nporpecca 1 rnobasbHbIX BbI3OBOB.

8. 3aKkntoueHune

PassutMe ¢unocodun oTparkaeT 3BOIOLUIO YEOBEYECKOTO MbIWNEHUA U AYXOBHbIX LEHHOCTEeMN.
Karkaaa anoxa ocTtaBu/fia CBOWM cnel, B NOHMMaHUKM ObITUA, UCTUHBI U YenoBeKa. Puaocodckune rpynnbl 1
HanpaB/ieHMA NPOAO/IKAOT B3aMMOENCTBOBATb M CNOPUTb, CO34aBasA boraTyto MHTENIEKTYalbHYO cpeay, B
KOTOpOI popMmnpyeTcs MMPOBO33pEHME COBPEMEHHOIO 0bLLecTBa.

CNUCOK UCNOb30BaHHOW UTEpPaTypbl:
1. Apuctotenb. Metadpusmka. — M.: Mbicnb, 2020. — 456 c.
2. KaHT U. KpuTtunka uncroro pasyma. — CMé.: Hayka, 2018. — 712 c.
3.Terenb . B. PeHomeHoNorua gyxa. — M.: Akagemus, 2019. - 624 c.
4. bepgses H. A. Cmbicn TBopuecTBa. — M.: PecnybaunKa, 2021. —352 ¢
5. Paccen b. Uctopua sanagHon dpunocodpun. — M.: Ikemo, 2022. — 512 c.
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THE USE OF MODERN EDUCATIONAL TECHNOLOGIES IN LEARNING THE KOREAN LANGUAGE

Abstract
This article examines the features of modern educational technologies such as online services,
platforms and applications (YouTube, KoreanClass101, Duolingo, Moodle and others), which are associated
with the future study of the Korean language. The positive aspects of their use are indicated, which
contribute to a more effective assimilation of the studied material and increase the academic performance
of students.
Keywords
korean language, digitalization, educational technologies, interactive teaching methods,
artificial intelligence

AHHaeBa AianH MepgaaHoBHa
YHusepcutet AHKapbl
r. AHKapa, Typeukana pecnybamka

MUCNONb30BAHUE COBPEMEHHbIX OEPA3OBATE/IbHbIX TEXHO/IOMMUM
NP U3YYEHMUUN KOPEMCKOTO A3bIKA

AHHOTauuA
B [aHHOW cTaTbe PaCcCMATPMBAIOTCA OCOBEHHOCTM TaKMX COBPEMEHHbIX 06pa3oBaTesbHbIX
TEXHOJIOTUI, KaK OHNalH-cepBucbl, nnatdopmbl n npunoxkeHus (YouTube, KoreanClass101, Duolingo,
Moodle u apyrue), c KOTopbIMK CBA3AHO ByayLLee U3yYeHNE KOPENCKOTO A3blKa. YKasaHbl NOAOXKUTENbHbIE
CTOPOHbl WX  WCMNOJIb30BaHWA,  KOTopble  cnocobecTBytoT  6onee  3ddEKTUBHOMY  YCBOEHMIO
M3y4aemoro maTepuana v noBbllLEHMIO YCNEBAEMOCTU 0OYYaIOLLMXCA.

Kniouesble cnosa:
KOpEenCcKni asblK, LmMdposm3aumsa, obpasoBaTesibHble TEXHONOMMU, MUHTEPAKTUBHbIE
MEeTOAMKN 06YyUYEeHMA, UCKYCCTBEHHbIN MHTENNEKT.

Educational technologies contribute to increasing interest in learning the Korean language, making the
learning process more interactive and effective. The use of multimedia and adaptive tools allows you to
reduce the learning time of new material, increase motivation and individualize the learning process.
Advantages of using technology in teaching methods:

-Technology can make teaching methods more interesting and attractive to students. Visualization,
interactivity and the possibility of independent testing help students should be actively involved in the
learning process and increase motivation to study methods;

-Thanks to technology, students can gain a deeper understanding of complex concepts and processes
that may be abstract or difficult to imagine. Visualization, simulations, and virtual labs allow students to
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observe and interact with objects and processes, which contributes to better learning.;

-Technological tools can be used both in and out of the classroom, which provides flexibility in the
learning process. Students can learn methods at their own pace and time, which is especially valuable in
distance learning and self-study.

The introduction of digital technologies in Korean language teaching opens up new opportunities for
students and teachers.

Personalized approaches, interactive techniques and the use

of artificial intelligence contribute to more effective learning

of the material and improve students' academic performance. The future of learning

the Korean language is inextricably linked to the further development and integration

of educational technologies[1].

The use of online services, as well as the development of a combination of active learning methods
with an interactive learning environment such as the web, videoconferencing, and chat, which are adequate
to modern technical capabilities and contribute to the involvement of students in language learning. At the
moment, there are many different ways to learn Korean using online services.

There are platforms and applications that have been gaining popularity in recent days due to their
user-friendliness and simple interface, and above all because learning can take place with or without a
teacher. YouTube may be the tool that will be most useful for learning Korean at different levels of the
language system. In the modern world, the YouTube video platform has long been rooted as an information
space where access to entertainment content is mainly provided. In addition to the entertainment
component, this platform contains a huge amount of video content that allows you to improve your
knowledge of a foreign language.

The most common way to provide information, in addition to instructional videos, remains
"podcasts" — video or audio broadcasts that have a specific theme. This format is often used in teaching
foreign languages, as the student has the opportunity to hear the native speaker's speech as close to reality
as possible, helps to get used to the language being studied and thus improve their Korean language skills. In
addition to podcasts, the platform features a large number of videos in foreign languages. Therefore,
teachers often use YouTube materials in the learning process, as this not only helps to reduce the time
needed to systematize knowledge, but also allows them to diversify the learning process. The platform allows
students to explore a topic on their own, as there are many educational videos on YouTube with completely
different teachers and different approaches to teaching foreign languages. Thus, the student has a better
chance of finding the most comfortable and understandable way to familiarize himself with the material.
Thanks to the video component, a visual representation of how representatives of other countries dress and
gesture is formed, that is, an understanding of exactly what the linguistic reality and culture of the country
of the language being studied looks like.

In addition to multi-format platforms such as YouTube, there are more narrowly focused online
services that are designed specifically for learning the Korean language. One of these, the most common, is
an online service called KoreanClass101. This service is aimed at learning Korean using a video and audio
format for all levels of Korean language learning. Such online services have one significant advantage:
concentration on one subject. This means that there are no mechanized algorithms that distract the student
while learning the language, because the topic is the same. One of the advantages of KoreanClass101 is that
from the very beginning, native speakers teach, even in English, which means that the student immediately
has the opportunity to hear the correct pronunciation [2]. This service also tries to make dialogues that sound
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as casual as possible, for higher levels, with a layer of grammars characteristic of the Korean language. In
addition, there is a unique advantage here — the ability to receive feedback. Pronunciation learning and
training can also take place through the voice message format, where the teacher is able to help find
pronunciation flaws and correct them. There are really a lot of such online services, so it is very important
to find the most suitable one for yourself in terms of level and needs. Learning a foreign language using
online services makes life much easier not only for the student, but also for the teacher, since the student
has the opportunity to advance in his studies independently [3]. Using educational platforms such as
Duolingo, LingQ, and Memrise, students can learn the vocabulary and grammar of the Korean language
in an interactive way. These platforms use game elements and adaptive algorithms to increase student
engagement and motivation. In the lesson, the teacher can freely ask tests using these platforms, where
he has prepared questions in advance, it will be easy for students to get used to it, as modern students
quickly learn gadgets. Interactive applications such as Anki, Quizlet, and HelloTalk promote effective
memorization of words and phrases, as well as the development of communication skills through
communication with native speakers. Virtual classrooms and platforms such as Zoom, Google Classroom,
and Moodle provide flexibility in learning. With these tools, teachers can organize online classes, share
learning materials, and track students' progress.

Existing modern mobile applications for learning Korean, such as Anki, Naver Dictionary and KORLINK,
provide the opportunity for self-study anytime, anywhere. If the teacher has given you a text to translate at
home, or to write an essay, then

it is very easy to complete tasks for students with these applications.

Artificial intelligence technologies are currently trending, where artificial intelligence plays an
important role in personalizing learning. Programs using Al can adapt educational materials depending on
the student's level of training, analyzing his mistakes and offering individual recommendations. Artificial
intelligence allows students to communicate freely as an interlocutor, correcting his mistakes when
speaking[4,5].

The use of technology in teaching methods opens up new horizons in education. Visualizations,
simulations, programs, and online resources help students better understand and apply techniques. Teachers
using these technologies face a more active and interesting learning. As a result, combining technology with
traditional teaching methods can lead to more effective and efficient teaching methods.
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SOIL HEALTH AND SUSTAINABLE YIELDS: A PRACTICAL GUIDE TO MODERN AGRICULTURE

Abstract

Modern agriculture faces the dual challenge of feeding a growing global population while mitigating
the environmental impact of intensive farming. The key to resolving this lies in understanding and optimizing
soil health, which is the capacity of soil to function as a vital living ecosystem that sustains plants, animals,
and humans.2 Soil research has moved beyond simple fertility measurement to focus on holistic soil
stewardship, integrating microbiology, physics, and chemistry.3 This article outlines specific, practical
strategies—from adopting minimum tillage to leveraging precision nutrient mapping—that actively enhance
soil organic matter, improve water retention, and promote biodiversity. The focus is on high-impact, easy-
to-implement techniques that accelerate ecological balance, reduce reliance on synthetic inputs, and, most
importantly, ensure long-term, resilient crop production.

Keywords:
soil health, sustainable agriculture, soil organic matter (SOM), no-till farming, precision agriculture,
microbial activity, crop rotation, water use efficiency, regenerative farming.

The Foundation of Accessible Agricultural Sustainability

Effective sustainable agriculture relies on the principle of minimizing disturbance ("input") and
maximizing biological function ("output"). Minimizing soil disturbance (ploughing) preserves structure and
carbon, while maximizing biological function (diverse planting) drives nutrient cycling and pest resistance.4
Modern methods prioritize low-effort, high-frequency biological engagement over intense, sporadic
mechanical or chemical interventions.

Core Cognitive and Behavioral Impacts:

e Carbon Sequestration: Studies show that practices increasing Soil Organic Matter (SOM)—like cover
cropping—pull carbon dioxide from the atmosphere, directly addressing climate change while improving soil
structure.

e Water Resilience: Healthy soil acts like a sponge. Increased SOM significantly improves water
infiltration and retention, making farmland more resilient to both drought and heavy rainfall events.5

e Nutrient Cycling: Using rotational crops (e.g., legumes) and encouraging microbial life reduces the
need for external, synthetic nitrogen fertilizers, lowering costs and minimizing runoff pollution.

e Pest and Disease Suppression: A diverse, balanced soil microbiome creates natural checks and
balances, often suppressing pathogenic organisms that thrive in monoculture environments.

Key Strategies for Effortless Soil Stewardship

The goal is to turn mechanical farming practices into ecologically supportive activities. By strategically
adjusting the surrounding environment, farmers can achieve a state of "soft" regeneration without needing
significant capital overhaul.
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Direction 1: Maximize Biological and Physical Soil Integrity

Leveraging natural processes to build structure and protect the soil surface ensures constant,
beneficial activity.

e Upstream Efficiency (Tillage Reduction): Move toward No-Till or Minimum-Tillage farming. This keeps
soil structure intact, protects beneficial fungal networks (like mycorrhizae), and prevents the rapid oxidation
of organic matter.

o Example: A farmer in a dryland region switches from annual ploughing (which causes moisture loss)
to no-till planting. The resulting crop residue acts as a mulch, reducing water evaporation by up to 30% and
significantly lowering fuel costs for machinery.

e Downstream Integration (Residue Management): Instead of burning or removing crop residues after
harvest, leave them on the field surface. This is critical for controlling temperature, feeding microbes, and
protecting the soil from wind and water erosion.

o Example: After harvesting corn, leaving the stalks and leaves distributed across the field. This cover
intercepts rain energy (preventing crusting) and decomposes slowly, continuously releasing nutrients back
into the soil for the next season's crop.

Conclusion

Sustainable agriculture is a journey of ecological balance, not mechanical force. By utilizing modern
soil research principles and creating small, repeatable habits centered on protecting and feeding the soil
ecosystem, farmers can transform their fields into resilient, productive assets.11 The key is to select methods
that are genuinely beneficial to the soil's structure and biology, maintaining the momentum of daily
engagement in both residue retention and biological diversity. For aspiring producers, mastering this
balancing act between surface protection and active nutrient management is the most direct path to resilient
farming in the 21st century.
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UNLOCKING THE MIND: THE PURPOSE, TASKS, AND RESEARCH METHODS OF PSYCHOLOGY

Abstract
Psychology, derived from the Greek words psyche (soul, mind) and logos (study), is the scientific study
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of behavior and mental processes. Its fundamental goal is to systematically observe, describe, and explain
human and animal activity, encompassing everything from basic sensory experiences to complex decision-
making and personality development. As an empirical science, its value lies not just in understanding what
people do, but why they do it, often leveraging quantitative data and rigorous experimentation. The primary
challenge in psychological research is developing methods that are both ethically sound and capable of
capturing the complexity and variability inherent in human experience. This article outlines the core purposes
(the "Four Goals"), the major tasks facing modern psychology, and the scientific methods—from observation
to controlled experiments—used to achieve reliable and valid conclusions.
Keywords:
psychology, behavior, mental processes, scientific method, observation, description, explanation,
prediction, control, experiment, correlation, ethics.

The Foundation: Defining the Scientific Study of Mind and Behavior

Psychology is built upon the premise that human behavior is orderly and can be systematically studied.
Effective psychological inquiry relies on the principles of empiricism (knowledge comes from experience and
observation) and critical thinking.

Core Cognitive and Behavioral Impacts:

e Description: Provides a clear, detailed account of behavior, forming the baseline for all subsequent
investigation. This is the "What" and "When."

e Explanation: Proposes theories and causes for why behaviors or mental processes occur, moving
beyond simple observation to understanding underlying mechanisms. This is the "Why."

e Prediction: Uses established theories to forecast future behavior or mental states under specific
conditions. This is the "What If."

¢ Control/Influence: Applies knowledge to change, modify, or enhance behavior for the benefit of
individuals or society (e.g., therapy or educational techniques). This is the "How to Change."

Key Tasks and Methodological Strategies

The goal of psychology is not merely to amass facts, but to create testable, generalizable theories. This
requires specific, rigorous scientific methods.

Direction 1: Fulfilling the Four Primary Goals (Purpose and Tasks)

Psychologists use these four goals to structure their research questions and practical applications
across diverse fields (clinical, developmental, cognitive, etc.).

e Upstream Efficiency (Describing and Explaining): The initial task is to accurately measure and
categorize phenomena before theoretical work can begin. This ensures the foundational data is reliable.

o Example: A developmental psychologist describes how infants react to a parent leaving the room
(e.g., crying, searching) and then uses Attachment Theory to explain why different infants show different
reaction patterns (e.g., secure vs. anxious attachment).

e Downstream Integration (Predicting and Controlling): Once a behavior is explained, the subsequent
task is to use that knowledge to forecast outcomes and develop interventions.

o Example: Based on studies showing a strong correlation between excessive smartphone use and
poor academic performance, a school psychologist can predict that limiting screen time will improve grades
and can therefore implement a program (a form of control or influence) to manage technology use.

Direction 2: Integrating Scientific Research Methods

Passive observation must be complemented by active, structured methodologies to isolate causes and
effects, moving beyond mere correlation.

¢ Investment in Observation and Correlation: Naturalistic observation and surveys are essential for
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capturing behavior in its real-world context and identifying potential relationships between variables.

o Example: A social psychologist conducts a survey asking a large sample about hours spent
volunteering and levels of reported happiness. Finding a positive correlation suggests that as one variable
increases, the other does too, but it does not prove causation (i.e., happiness might lead to volunteering, or
a third factor might cause both).

Conclusion

Psychology is a science defined by its ambitious scope: understanding the full spectrum of human
experience. By adhering to the scientific method and applying the four goals—describe, explain, predict, and
control—psychologists systematically unravel the complexities of behavior and the mind. The key to its
validity lies in the careful selection and application of research methods, prioritizing controlled
experimentation where causation is sought, and ethical rigor in all forms of investigation.
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METHODS OF TEACHING ENGLISH: APPROACHES, TECHNIQUES, AND INNOVATIONS

Abstract

Teaching English has evolved significantly over the years, incorporating various methods and
approaches to meet the needs of diverse learners in an ever-changing global landscape. From traditional
grammar-translation and direct methods to modern communicative approaches and task-based learning, this
article explores the history, principles, and contemporary methods of teaching English. The article examines
how each method prioritizes different aspects of language learning—grammar, speaking, listening, and
writing—and discusses how innovative practices, including the use of technology and student-centered
learning, are reshaping the way English is taught today. By analyzing current pedagogical trends, this article
highlights the importance of choosing appropriate teaching methods based on learner goals, context, and
proficiency levels.

Keywords:
teaching English, language methods, grammar-translation, communicative approach, task-based learning,
student-centered, technology in education, pedagogical approaches.

Main Text
Teaching English as a second or foreign language has undergone significant transformations over the
decades. As globalization continues to emphasize the importance of English in various contexts—academic,
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professional, and social—the methods used to teach the language have adapted to focus on the practical
needs of learners, as well as the evolving understanding of language acquisition processes. From grammar-
heavy approaches to communicative methods, the methods of teaching English have continually sought ways
to engage students and improve their language proficiency in a holistic manner.

Historical Methods of Teaching English

One of the earliest and most well-known methods is the Grammar-Translation Method (GTM), which
was widely used in the 19th century and remains popular in some parts of the world. GTM emphasizes the
explicit teaching of grammar rules and vocabulary through translation exercises. The focus of this method is
on reading and writing, with little to no emphasis on speaking or listening skills. Although effective for
building a solid grammatical foundation, GTM has been criticized for its lack of focus on real-world
communication and its inability to promote oral language skills. The Direct Method, which emerged as a
response to the limitations of GTM, shifted the focus toward teaching English through direct association
between words and meaning, without reliance on the learner's native language. This method emphasizes
speaking and listening through immersion, using the target language in all communication.

In contrast to these grammar-focused methods, the Audiolingual Method (ALM) became widely
popular in the mid-20th century, particularly in the United States. ALM focuses on repetition and
reinforcement of language patterns through drills and structured practice. The approach is based on the
behaviorist theory of language acquisition, which suggests that language learning occurs through habit
formation. Though it fosters automaticity in language use, the method often overlooks the development of
critical thinking and communicative skills.

Communicative Language Teaching (CLT)

By the late 20th century, educators began to embrace methods that prioritized communication and
the practical use of language. One such method is Communicative Language Teaching (CLT), which remains
highly influential today. CLT focuses on developing learners’ ability to use English for real-life communication,
rather than simply mastering grammatical rules. This method emphasizes interaction, meaning negotiation,
and fluency over accuracy, recognizing that effective communication is the ultimate goal of language
learning. CLT encourages students to participate in discussions, role-plays, simulations, and problem-solving
activities that mirror authentic communicative situations. One of its major contributions is the idea that
language learning is a social and collaborative process, where students learn best by interacting with peers
and teachers in meaningful contexts.

However, while CLT has been highly effective in encouraging conversational fluency, some critics argue
that it may not provide enough explicit instruction on grammatical structures, which can lead to inaccuracies
in speech. To address these concerns, Focus on Form has emerged as an important aspect of modern
communicative methods, which integrates explicit grammar instruction into communication-focused
activities. This approach provides a balanced view, acknowledging the importance of grammar while still
prioritizing communication.

Task-Based Language Teaching (TBLT)

An extension of CLT, Task-Based Language Teaching (TBLT) has gained popularity in recent years,
particularly in communicative settings. TBLT centers around the completion of meaningful tasks—such as
writing emails, making phone calls, or planning a trip—that mimic real-world language use. The tasks are
designed to foster communication and language production in authentic contexts. TBLT encourages learners
to use English as a tool to solve problems, develop ideas, or create content, while the teacher acts as a
facilitator rather than a traditional instructor. This approach has been shown to improve students' fluency
and practical language skills, making it highly applicable for business English, academic writing, and other
specific contexts.
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Conclusion

Teaching English is a dynamic process that requires adaptability and an understanding of learners’
diverse needs and goals. While traditional methods such as the Grammar-Translation and Audiolingual
Methods still have relevance in certain contexts, modern teaching practices have shifted toward more
communicative, task-based, and student-centered approaches. Techniques such as CLT, TBLT, CLIL, and the
integration of technology have transformed the way English is taught and learned, providing students with
the skills to communicate effectively in a globalized world. By embracing these innovative methods and
strategies, educators can create engaging, inclusive, and effective English language learning environments
that empower students to thrive in academic, professional, and social contexts.
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OIL AND GAS ECONOMICS: MANAGING RISK AND MAXIMIZING VALUE IN THE ENERGY SECTOR

Abstract

The Oil and Gas Industry operates at the nexus of geology, geopolitical risk, massive capital investment,
and volatile commodity markets. The Economics and Management of this sector is not merely about
accounting; it requires specialized quantitative skills to evaluate high-risk, long-term exploration projects,
manage complex supply chains, and navigate international regulatory and pricing environments. The primary
challenge is mitigating the extreme volatility of global oil prices and the inherent geological and political
uncertainty of resource extraction. This article outlines specific, practical strategies—from utilizing
discounted cash flow analysis for project valuation to employing advanced hedging techniques—that actively
manage risk, optimize production efficiency, and ensure sustainable profitability across the upstream,
midstream, and downstream segments. This guide provides concrete examples to illustrate the financial and
strategic decisions unique to the energy domain.

Keywords:
energy economics, oil and gas management, upstream/midstream/downstream, discounted cash flow
(DCF), commodity price volatility, hedging, capital expenditure (CAPEX),
risk assessment, supply chain optimization.

The Fundamental Shift: From Geological Reserves to Financial Assets

Effective management in the oil and gas sector depends on the consistent application of advanced
financial tools to geological and engineering data. The biggest barrier is often the gap between technical
viability and economic profitability.

Core Cognitive and Practical Impacts:

e Long-Term Capital Commitment: Projects (like deep-water drilling or pipeline construction) require
massive upfront Capital Expenditure (CAPEX) and often take decades to yield returns. Management must
master long-term financial modeling.

e Price and Demand Elasticity: The economic viability of an asset can shift rapidly based on OPEC
decisions, global conflicts, or technological changes, necessitating constant scenario planning and flexibility.

e Value Chain Integration: Profitability requires optimizing the entire process, from Upstream
(exploration and production) to Midstream (transportation and storage) to Downstream (refining and
marketing), treating them as interdependent economic units.

e Geopolitical Risk: Decisions must incorporate non-market factors, such as government stability,
contract sanctity, and tax regimes, which are major determinants of investment security.

Key Strategies for Deliberate Project Valuation and Risk Mitigation

The strategic focus must be on maximizing net present value (NPV) while systematically reducing
financial exposure to price swings and operational failures.

Navigating Real-World Financial Risk:

The true test of management skills is the ability to sustain profitability when markets become volatile
and unpredictable.

e The 5-Minute Daily Challenge (Hedging Strategy): Use financial derivatives (like futures contracts or
options) to lock in a minimum price for future production, mitigating the devastating risk of a sudden price
crash.
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o Example (Price Protection): An oil producer expects to sell 1 million barrels in six months. They
are worried the price will drop from the current $70/barrel. They sell 1 million barrels in futures contracts at
S68/barrel. If the actual spot price drops to $50 in six months, they sell their physical oil at $50, but their gain
on the futures contract offsets the loss, guaranteeing they receive at least $68/barrel, allowing for
predictable planning.

e Immersion-by-Proxy (Supply Chain Optimization): Midstream managers must focus on the logistics
of storage and transportation (pipelines, LNG tankers). This requires minimizing operational costs and
ensuring maximum throughput.

o Example (Logistics Efficiency): An LNG (Liquefied Natural Gas) company analyzes the shipment
routes from Qatar to Europe. By optimizing the refueling stops and avoiding congested waterways (using
sophisticated routing software), they reduce the average travel time by 5 days. This allows them to execute
an extra 1-2 shipments per year using the same fleet, directly increasing annual revenue without additional
capital outlay.

Conclusion

The Economics and Management of the Oil and Gas Industry demands a highly specialized blend of
financial modeling, technical understanding, and geopolitical awareness. It requires a mindset that
transforms massive, long-term risks into manageable, calculated ventures. By integrating rigorous financial
metrics like DCF and Breakeven Analysis with active risk management tools like hedging and supply chain
optimization, industry professionals ensure that the world's most vital energy resources are extracted,
transported, and sold profitably and sustainably.
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TEACHING AT INSTITUTES AND UNIVERSITIES: APPROACHES,
CHALLENGES, AND FUTURE DIRECTIONS

Abstract
Teaching at institutes and universities plays a central role in shaping future generations of
professionals, scholars, and leaders. Higher education is tasked not only with imparting specialized
knowledge but also with fostering critical thinking, innovation, and personal development. This article
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examines the evolving approaches to teaching at universities and institutes, the challenges faced by
educators, and the future directions for improving teaching and learning in higher education. It focuses on
the importance of active learning, digital transformation, and inclusivity in creating an environment where
students can thrive academically and personally.
Keywords:
higher education, teaching methods, active learning, digital transformation, university pedagogy,
educational challenges, inclusive education, student engagement.

Main Text

1. Introduction: The Role of Higher Education in Shaping the Future

Higher education institutions, including universities and specialized institutes, serve as critical centers
for advanced learning and research. They provide students with the opportunity to acquire in-depth
knowledge, develop professional skills, and prepare for leadership roles in society. These institutions are also
at the forefront of knowledge creation, innovation, and societal development. The teaching methods
employed within these institutions are crucial to the educational outcomes and future success of students,
as well as to the ongoing development of disciplines.

In recent decades, teaching at universities and institutes has undergone significant transformations,
driven by technological advancements, evolving student needs, and the increasing global demand for
specialized knowledge. The shift from traditional lecture-based teaching to more interactive and student-
centered learning environments has redefined the role of educators and reshaped how knowledge is
delivered. The current landscape of higher education calls for a more dynamic, inclusive, and flexible
approach to teaching and learning.

2. Teaching Approaches in Higher Education

1. Traditional Lecture-Based Learning

Traditional lecture-based teaching has been the cornerstone of university education for centuries. This
approach involves a professor delivering content to a large group of students, typically with minimal student
interaction. While this method has the advantage of reaching a large number of students efficiently, it often
limits student engagement and active learning.

Despite its limitations, lecture-based teaching remains widely used in many disciplines, especially in
fields where knowledge transmission is heavily focused on content delivery, such as in the natural sciences,
engineering, and economics. However, even within this model, professors are increasingly incorporating
active learning techniques to foster engagement, such as encouraging student questions, integrating
multimedia, and using case studies to apply theoretical concepts to real-world scenarios.

2. Active Learning

Active learning is an approach that emphasizes student participation and engagement in the learning
process. Unlike traditional lecture-based instruction, active learning encourages students to take
responsibility for their learning and engage with course content through collaborative activities, problem-
solving, and hands-on exercises.

Techniques such as group discussions, case studies, role-playing, and project-based learning allow
students to apply what they have learned in real-world contexts, facilitating deeper understanding and
critical thinking. Active learning also promotes the development of skills such as communication, teamwork,
and leadership, which are essential in today’s workforce.

For example, in courses related to veterinary medicine, students may engage in problem-based
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learning (PBL) scenarios where they diagnose and treat simulated cases, allowing them to develop practical
skills and knowledge. Similarly, in business courses, students can work in groups to solve case studies,
simulating real-world decision-making processes.
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TEACHING IN INSTITUTES AND UNIVERSITIES: EVOLVING PRACTICES AND FUTURE DIRECTIONS

Abstract

The landscape of teaching in institutes and universities is undergoing rapid transformation, driven by
technological advancements, changing educational demands, and the need to equip students with the skills
necessary for success in a dynamic global workforce. This article explores the evolving pedagogical methods,
challenges, and future directions of teaching in higher education. It discusses the importance of active
learning, student-centered approaches, the integration of technology, and the growing emphasis on inclusive
and global education. As higher education institutions seek to adapt to the needs of the 21st century, this
article highlights the strategies that can enhance teaching effectiveness and student engagement.
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higher education, teaching methods, student-centered learning, active learning, digital education,
pedagogical strategies, inclusive education, global learning.
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Main Text

1. Introduction: The Changing Role of Universities and Institutes in Education

Higher education institutions, including universities and specialized institutes, play an essential role in
the development of human capital, economic growth, and cultural progress. They serve as centers for
advanced learning, research, and innovation, preparing students for leadership roles in diverse sectors.
However, as the demands on higher education evolve, teaching methodologies must also adapt to ensure
that universities continue to produce well-rounded, skilled, and adaptable graduates.

Traditional models of teaching, which often emphasized the transmission of knowledge through
lectures, have been increasingly supplemented—or even replaced—by more interactive, technology-driven,
and learner-centered approaches. This shift is due, in part, to the increasing role of technology in education,
the need for flexible learning opportunities, and the changing expectations of students, who now demand
more personalized and engaging learning experiences.

2. Evolving Teaching Methods in Higher Education

1. Traditional Lecture-Based Teaching: Still Relevant or Outdated?

The lecture-based model has long been a hallmark of university teaching. In this traditional approach,
professors deliver content to large groups of students, with limited opportunities for interaction or active
engagement. While lectures are efficient for delivering information, they often fail to foster deep learning or
critical thinking skills. As a result, universities have increasingly embraced alternative teaching strategies that
prioritize student involvement and active participation.

Nonetheless, the lecture remains an important tool in the university teaching repertoire. Professors in
fields such as the sciences and engineering often use lectures to convey complex concepts that require
foundational knowledge before students can engage in more interactive activities. In such cases, blending
traditional lectures with active learning techniques can offer a balanced approach, enhancing student
comprehension and retention of information.

2. Active Learning: Engaging Students in the Learning Process

Active learning is an instructional approach that encourages students to take an active role in their
learning rather than passively receiving information. This method incorporates collaborative activities,
problem-solving, case studies, and discussions that promote higher-order thinking skills and real-world
application of knowledge.

The core principle of active learning is that students learn best when they engage with the material,
ask questions, and apply concepts in meaningful ways. Examples of active learning strategies include:

Group Discussions and Peer Teaching: Allowing students to discuss and explain concepts to one
another reinforces their understanding and encourages collaboration. Peer teaching also helps students
develop communication skills, which are vital in the workforce.
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COMMUNICATIVE COMPETENCE IN THE 21ST CENTURY: EVOLUTION, MODELS,
AND IMPLEMENTATION IN LIGHT OF MODERN APPROACHES

Annotation
The concept of communicative competence (CC), initially introduced by Dell Hymes as a counterpoint
to Chomsky's purely grammatical competence, has undergone significant evolution. From its early models by
Canale and Swain to the contemporary perspectives influenced by globalization and digitalization, CC remains
a cornerstone of language teaching pedagogy. This article traces the theoretical development of CC, analyzing
its expansion from a four-component framework (grammatical, sociolinguistic, discourse, and strategic
competence) to encompass modern imperatives such as intercultural communicative competence, digital
literacy, and mediation skills. It critically examines how current approaches, including Task-Based Language
Teaching (TBLT), Content and Language Integrated Learning (CLIL), and the integration of the CEFR
Companion Volume, address the multifaceted nature of effective communication in real-world contexts. The
paper concludes that a modern interpretation of CC is not merely about linguistic accuracy but involves the
agile, ethical, and strategic application of knowledge and skills to co-construct meaning in dynamic and often
multicultural environments.
Keywords:
communicative competence, intercultural competence, CEFR, task-based language teaching (TBLT), CLIL,
digital literacy, mediation, language pedagogy, strategic competence.

1. Introduction

For decades, the goal of language education has shifted from the mere mastery of grammatical
structures to the ability to communicate effectively and appropriately in a variety of contexts. This paradigm
shift is encapsulated in the concept of Communicative Competence (CC). While the term is now ubiquitous,
its interpretation and components have been continually refined. Modern societal changes—including
increased cross-border mobility, the dominance of digital communication, and the recognition of
plurilingualism—demand a renewed understanding of what it means to be communicatively competent. This
article explores the evolution of CC, delineates its modern components, and discusses how contemporary
pedagogical approaches operationalize this complex construct in the classroom.

2. The Theoretical Evolution of Communicative Competence

The journey of CC began with Dell Hymes (1972), who argued that linguistic theory must account for
the social and cultural rules that govern appropriate language use. He posited that a speaker needs not only
grammatical knowledge (what is formally possible) but also sociocultural knowledge (what is feasible,
appropriate, and actually performed).

This foundation was systematized by Canale and Swain (1980), whose influential model broke CC down
into four components:

1. Grammatical Competence: Mastery of the language code itself (phonology, morphology, syntax,
lexicon).
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2. Sociolinguistic Competence: The ability to produce and understand utterances appropriately in
different social contexts, considering factors such as status, gender, and cultural norms.

3. Discourse Competence: The ability to connect sentences into coherent and cohesive spoken or
written texts (e.g., storytelling, writing an essay).

4. Strategic Competence: Verbal and non-verbal communication strategies used to compensate for
breakdowns in communication or to enhance the effectiveness of communication.

Later, Bachman (1990) proposed a more complex model, termed Language Competence, which
reorganized these components into Organizational Competence (grammatical and textual) and Pragmatic
Competence (illocutionary and sociolinguistic), placing greater emphasis on the context of language use.

3. Expanding the Framework: Modern Components of Communicative Competence

The 21st century has necessitated an expansion of the traditional models. A modern view of CC
includes several critical additions:

e Intercultural Communicative Competence (ICC): Developed by Byram (1997), ICC moves beyond
sociolinguistic appropriateness. It involves attitudes (openness, curiosity), knowledge (of social groups, their
practices), skills of interpreting and relating (to interpret a document from another culture), and critical
cultural awareness. A communicatively competent individual is an intermediary between cultures.

e Digital Communicative Competence: In the digital age, CC must include the ability to communicate
effectively across various digital platforms (email, social media, video conferencing). This involves
understanding the specific genres, registers, and norms of digital communication (e.g., netiquette, the use of
emojis, brevity in texting).

e Mediation: A key concept in the CEFR Companion Volume (2020), mediation is the ability to act as a
social and linguistic intermediary. This includes translating, paraphrasing,
summarizing, and explaining concepts to facilitate understanding between individuals or groups who cannot
communicate directly. It positions the language user as an active agent in constructing meaning.

e Plurilingual and Pluricultural Competence: The CEFR also emphasizes that a learner's language
proficiency is not confined to separate silos. A communicatively competent person can draw upon their entire
linguistic repertoire (knowledge of multiple languages) to facilitate communication and learning.

4. Modern Pedagogical Approaches to Fostering Communicative Competence

Theoretical models are only as valuable as their practical application. Several modern pedagogical
approaches are inherently designed to develop the expanded view of CC.

e Task-Based Language Teaching (TBLT): TBLT places the completion of meaningful tasks at the heart
of learning. A task (e.g., planning a trip, solving a problem, creating a podcast) inherently requires the
integration of all components of CC. Learners must use grammatical and discourse competence to structure
their output, sociolinguistic competence to interact appropriately, and strategic competence to negotiate
meaning. The focus is on the outcome of the task, not the perfect production of a specific grammatical form.

e Content and Language Integrated Learning (CLIL): CLIL, where a subject like science or history is
taught through a foreign language, is a powerful vehicle for CC. It moves beyond language as a subject to
language as a tool for learning. This demands authentic discourse competence (writing a lab report,
explaining a historical event) and develops cognitive skills alongside linguistic ones, closely mirroring real-
world academic and professional communication.

e The Action-Oriented Approach (CEFR): This approach views language learners as "social agents" who
perform tasks in specific contexts. It aligns perfectly with the modern CC framework by emphasizing real-
world language use, collaboration, and the strategic accomplishment of objectives, thereby
integrating strategic, pragmatic, and mediation skills directly into classroom activities.

5. Implications for Assessment
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Assessing modern CC requires a move away from discrete-point grammar tests. Authentic assessment
is key:

e Performance-Based Assessment: Evaluating students through role-plays, presentations, projects,
and portfolios.

e Integrated Skills Tasks: Assessing how well students can combine reading, writing, listening, and
speaking to complete a complex task.

e Focus on Fluency and Pragmatics: Rating scales (like those in the CEFR) that assess interactive
communication, coherence, and appropriateness are more relevant than those focusing solely on accuracy.

6. Conclusion

The concept of communicative competence has proven to be dynamic and resilient. From its
sociolinguistic origins, it has grown into a comprehensive framework that prepares learners for the
complexities of the modern world. A communicatively competent individual in the 21st century is not just a
grammatically accurate speaker but a flexible, culturally sensitive, and strategic language user who can
mediate meaning, navigate digital spaces, and draw on their full linguistic resources to interact successfully
in a globalized, plurilingual society. Modern pedagogical approaches like TBLT and CLIL, underpinned by the
CEFR's action-oriented perspective, provide the necessary tools to cultivate this sophisticated and essential
set of competencies. The ongoing challenge for educators is to fully embrace this expanded vision and
implement it in diverse learning environments.
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ENERGY LIFELINES: LOGISTICS AND REGULATION IN INTERNATIONAL OIL AND GAS TRANSPORT

Abstract
The global economy’s dependence on oil and gas necessitates a complex, highly regulated logistics
chain to move resources from remote extraction sites to international consumer markets. This midstream
sector is defined by high capital costs, inherent security risks, and the imperative to comply with a patchwork
of international trade regulations, safety standards, and environmental treaties. The primary management
challenge is optimizing the transport mix (pipelines, tankers, rail, and LNG carriers) for cost efficiency while
ensuring delivery stability and navigating volatile geopolitical transit risks. This article outlines specific,
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practical strategies—from utilizing Incoterms for clarity in trade contracts to implementing supply chain risk
modeling—that actively enhance logistical efficiency, minimize transit time, and ensure compliance with
complex global legal frameworks. This guide provides concrete examples to illustrate the strategic decisions
unique to cross-border energy logistics.
Keywords:
energy logistics, midstream operations, international trade regulation, Incoterms, maritime transport,
pipelines, LNG, geopolitical risk, trade compliance, supply chain optimization.

The Fundamental Shift: From Simple Transport to Complex Supply Chain Management

Effective energy logistics is not just about moving a product; it is about managing a dynamic, multi-
modal, and highly capitalized global supply chain where political risk is as critical as operational efficiency.
The biggest barrier is often the regulatory and security complexity inherent in cross-border movement.

Core Cognitive and Practical Impacts:

e Infrastructure Capitalization: The sheer cost of building and maintaining transport infrastructure
(e.g., cross-country pipelines or LNG terminals) necessitates extremely long-term strategic planning and
stable international agreements.

e Security and Interdiction Risk: Major transit chokepoints (like the Strait of Hormuz or the Panama
Canal) introduce geopolitical vulnerability, requiring robust insurance, security protocols, and route
contingency planning.

e Standardization of Trade: Reliance on standardized contract terms (e.g., Incoterms) and technical
specifications is crucial to ensure legal clarity, customs compliance, and interoperability between different
national systems.

e Environmental Accountability: Transport logistics must increasingly adhere to strict international
conventions (e.g., MARPOL) governing emissions, ballast water, and spill prevention, adding layers of cost
and operational complexity.

Key Strategies for Optimizing and Regulating International Energy Flow

The strategic focus must be on maximizing throughput and minimizing legal and financial exposure
from the point of loading to the final point of delivery.

Maximizing Input-to-Output Conversion (Logistics Efficiency):

Managers must adopt mechanisms to maximize the physical movement of product while making the
contracting process legally seamless and transparent.

e The Incoterms Technique (Contractual Clarity): Utilize the International Commercial Terms
(Incoterms 2020) developed by the ICC to clearly define the responsibilities, costs, and risks associated with
the transfer of oil or gas between the seller and the buyer.

o Example (Crude Qil Sale): A producer agrees to sell crude oil "FOB" (Free On Board) at the port of
loading. This means the seller pays for transport to the ship and loading costs, but the risk of loss or damage
transfers immediately to the buyer the moment the oil passes the ship’s rail. This clarity prevents expensive
disputes over responsibility during ocean transit.

o Active Recall via Pipeline Throughput Management: For natural gas and crude oil, pipeline systems
must be managed to maximize volume while maintaining the necessary pressure and temperature
specifications for the product.

o Example (Gas Pipeline): A gas consortium uses advanced Supervisory Control and Data Acquisition
(SCADA) systems to monitor flow rates and pressure along a 2,000 km transnational pipeline. By dynamically
adjusting the compression stations based on real-time demand fluctuations, they can increase average daily
throughput by 5% without compromising safety, directly boosting revenue.
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Conclusion

The efficient and compliant transport of oil and gas is the essential link between extraction and global
consumption. It demands a holistic logistical approach that simultaneously manages complex physical
infrastructure, volatile geopolitical realities, and stringent international laws. By integrating standardized
commercial terms (Incoterms), technological optimization of throughput, and unwavering adherence to
regulatory and sanctions compliance, midstream managers ensure the secure, profitable, and uninterrupted
flow of vital energy resources worldwide.
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YOK 614
YapblieBa AHHarésenb bawmmoBHa
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BOCMNMUTATENIbHbIE LEHHOCTU HPABCTBEHHbIX MPUHLNMNOB

AHHOTauuA

B cTaTbe paccmatpuBaeTcA 3HaAYeHWE HPABCTBEHHbLIX MPUHUMMAOB B POPMMPOBAHMU NIUYHOCTY,
Pa3BUTUM MOpPaAJIbHbIX YCTAHOBOK W YKPENJIeHUM [AYyXOBHbIX OCHOB o0buwectBa. OTmevaeTtcs, 4TO
HPABCTBEHHbIE OPUEHTUPDLI ABAAIOTCA KAtoueBbIMU GaKTOpaMKn B BOCNMTATEIbHOM npouecce, obecneymas
rapmMoHMYHOE pPasBUTUE YesloBEeKa, ero CNoCOBHOCTb K CAaMOKOHTPOJII, YBA*KEHUI0 U OTBETCTBEHHOCTM.
Ocoboe BHMMaHMWeE yaeneHo poan CEMbM, LKObI U KYAbTyPHOM cpeabl B GOPMUPOBAHMUM STUHECKMX HOPM U
MOpPanbHbIX LEHHOCTEN, KOTOpble OMNpeaensatoT MNOBeAeHMEe YeloBEeKa W ero B3auMoaencrsve
OKpPYXaoLWmMmM MUPOM.
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EDUCATIONAL VALUES OF MORAL PRINCIPLES

Abstract
The article discusses the significance of moral principles in shaping personality, developing ethical
attitudes, and strengthening the spiritual foundations of society. It emphasizes that moral guidelines are key
factors in the educational process, ensuring the harmonious development of individuals, their ability for self-
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control, respect, and responsibility. Special attention is given to the role of the family, school, and cultural
environment in forming ethical norms and moral values that define human behavior and social interaction.
Keywords:
moral principles, education, spiritual values, personality, society, morality.

HpaBcTBEHHbIE NPUHUMMbI BCETAa 3aHMMANN LEHTPaslbHOE MeCTO B CUCTEME BOCMUTAHWUSA JIMYHOCTY.
OHM OTpaXkaloT AYXOBHYIO 3peNOoCTb O6LLECTBA, €r0 UCTOPUYECKUE U KY/IbTYpHble Tpaanunn. CoBpemeHHble
M3MEHEHMA B COLUMANbHOM W KYNbTYPHOW KWU3HWU TPpebyloT yYKpenneHus MopasbHbIX OPWUEHTUPOB,
dbopmMmupytoLMX CO3HATeNbHOE NoBeAeHWe YesoBeKa. BocnuTaHMe Ha OCHOBE HPaBCTBEHHbIX MPUMHLMMNOB
No3Bo/IAET BbIPpaboTaTb Y MOIOAEKM YYBCTBO A0/1Ta, YBAXKEHUS N T'YyMaHU3Ma, KOTOPble CTAHOBATCS OCHOBOW
rPa*kA4aHCKOro CaMoOCO3HaHWA.

MoHATUE HPABCTBEHHbIX MPUHLUMMNOB.

HpaBcTBEHHbIE MPUHUMMNBI — 3TO COBOKYMHOCTb HOPM, OMpPeaenstowmx OTHOLEHWE 4YesloBEeKa K
camomy cebe, apyrum nogam u  obuwectsy. OHWM BK/IKOYAIOT TaKMe KaTeropuu, KaK YecTHOCTb,
CNpaBeaNMBOCTb, COCTPAZaHWe W OTBETCTBEHHOCTb. ITU MPUHUMNLI GOPMUPYIOT BHYTPEHHUIA MOPasbHbIN
KOAEKC IMYHOCTHU, PEryAnpYIoLnii eé noBegeHMe BHE 3aBUCMMOCTM OT BHELLHEro KOHTPOASA. B coBpeMeHHOM
Mupe, raoe HabnlogaeTcs KpM3MC AYyXOBHbIX LEeHHOCTel, HeobxoAMMOCTb BO3BpalleHMA K 6a30Bbim
HPaBCTBEHHbIM YCTaHOBKAM CTAHOBMUTCA 0COBEHHO aKTyaNbHOMN.

BocnutaTtenbHas poab HPAaBCTBEHHbIX MPUHUMMNOB.

HpaBcTBEHHbIE NMPUHLMMbI CAYXKAT OPUEHTMPOM AAA BOCNMTaTeNbHOro npouecca. OHM NomoratoT
bopMMPOBaTb Y YeNoBEKa YMEHWE OTAMYaTb A06pPO OT 3/1a, 0CO3HABATb NOCAEACTBUA CBOMX MOCTYMNKOB U
HECTM OTBETCTBEHHOCTb 3a HUX. Yepe3 cucTeMy BOCMUTAHUA MOPasbHble LEHHOCTU MnepesarTca oT
NOKONEHMA K TMOKONEHMWIO, COXpPaHAA Ky/AbTypHYlO npeemcTBeHHocTb. Ocobylo ponb  urpator
obpasoBaTeibHble YUYPEKAEHMUA, TAE MOPaSbHOE BOCNUTAHME MHTerpupyeTtcA B ydyebHble n BHeydyebHble
bopMbl AeATENBHOCTM.

CeMbs KaK UCTOUYHMK HPABCTBEHHOrO BOCMNUTAHMA.

Cembs ABNAETCA NEPBOI M CAMO BayKHOM LLUKO/I0M HPaBCTBEHHOCTU. MMEHHO 3aech pe6EHOK BrepBble
CTA/IKMBAETCA C NOHATMAMU A06pa, yBaKkeHun, NobBM M 3ab60Tbl. PoauTeNN CBOMM NNYHBLIM MPUMEPOM
bGOpPMUPYIOT MOpasibHble OPUEHTUPbI, KOTOPble CTAaHOBATCA 4YacTbio XapaKkTepa pebéHka. MapMOHMYHble
cemeliHble OTHOLUEHWUA CO34al0T YC/IOBUA ANS PAa3BUTUS TAaKMX KAYecTs, KaK B3aMMOMOMOLLb, YECTHOCTb U
Tpyaontobue. OTCyTCTBME HPABCTBEHHOM NOAAEPIKKM B CEMbE YacTO NPUBOAMT K HapYyLLEHUIO NOBEAEHMUA U
AedopMaLLMM LEHHOCTHBIX YCTAHOBOK.

Ponb 0bpa3oBaHuUs U KynbTypbl.

O6paszoBaHMe U KynbTypa UrpatoT PeLLAtoLLYO PO/ib B Pa3BUTUM MOPaJIbHbIX KauyecTB JIMYHOCTU. Yepes
NMTepaTypy, UCKYCCTBO M Tpaauumumn obliectso GopmmpyeT MMPOBO33pEHME, OCHOBAHHOE Ha AYyXOBHbIX U
HPaBCTBEHHbIX naeanax. LLIKkona He ToNbKO NepesaéT 3HaHMA, HO U GOPMUPYET BHYTPEHHUI MUP yYaLLerocs,
Pa3BMBAET €ro MOPaJibHYl0 OTBETCTBEHHOCTb WM COUMA/bHYIO aKTMBHOCTb. YuuTens, BOCMMTbIBAA 4yepes
JIMYHBIY NPUMEP, CO34aK0T MPOYHYIO OCHOBY A1 HPABCTBEHHOTO CTaHOB/IEHUA MNOAPACTAOLLENO NMOKONEHMSA.

CoBpemeHHble Bbl30Bbl HPABCTBEHHOCTM.

CoBpemeHHOe ObLLEeCTBO CTA/IKUBAETCS C MHOMKECTBOM Npobsiem: yTpaToi AYyXOBHbIX OPUEHTUPOB,
POCTOM WHAMBWAYANN3MA, BAUSHUEM UMPPOBON cpeabl. TN $aKTOpbl YacTo OCNabAAT TpaLULMOHHbIE
¢dopmbl BocnuTaHusA. MosTomy ocoboe 3HayeHMe NpUobpeTaloT NPOrpammbl MoOpasbHOro obpasoBaHwus,
[AYXOBHOr0O HacTaBHMYECTBa M BOJIOHTEPCTBA. HpaBCTBEHHbIE MPUHUMIMbI A0XKHbI CTaTb HE TOJIbKO YacTbio
Yy4ebHbIX NPOrpamm, HO U peasibHOM NPaKTUKOW B MOBCEAHEBHOM KU3HMU.
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3akno4veHue.

HpaBcTBeHHbIE MPUHUMNBI ABAAKOTCA OCHOBOM AyXOBHOFO 340pO0OBbA JIMYHOCTU M obuwiectBa. Ux
BOCMMTATE/IbHAA LEeHHOCTb 3aK/toyaeTca B GOpMMPOBaHUN YesloBEKa, CMOCOBHOro K 0CO3HaHHbIM NOCTYMKam,
YBAXKEHUIO K APYTMM U CTPEM/IEHMIO K COBEPLUEHCTBY. BO3poKAeHWEe HPAaBCTBEHHbIX MAEaN0B — BarKHelLWwas
33a4a COBPEMEHHOr0 BOCMUTAHWUSA, HAaNPaBNE€HHAA Ha YKpenjeHne couManbHOM rapMoHUM U COXPaHEHME
KY/IbTYPHOM MAEHTMUYHOCTM Hapoaa.

CNUCOK UCNO0/Ib30BaHHOW IUTEpPaTypbl:

1. Apuctosa, H.B. DopmmpoBaHne HPaBCTBEHHbIX LLEHHOCTEN IMYHOCTU B COBPEMEHHOM 06pa3oBaTeIbHOM
npouecce. — M.: Akagemunsa, 2019. — 216 c.
2. Boiko, B.B. HpaBcTBEHHOE BOCNUTAHME IMYHOCTU: TEOPUA U NpaKTuKa. — CM6.: Mutep, 2020. — 304 c.
3. MakapeHko, A.C. KHura gna poautenein. — M.: MNpoceeleHne, 2018. — 256 c.
4. CyxomnunHckui, B.A. Ceppgue oTtgato getam. — M.: MNMpoceelweHune, 2019. — 384 c.
5. Karan, M.C. dunocodus KynbTypbl 1 ueHHocTel. — CMN6.: Nutep, 2017. — 288 c.
6. PybuHwTteiH, C.J1. OcHoBbl 0buielt ncuxonornn. — M.: lMeaarorunka, 2018. — 720 c.
7. WesaHgpwuH, H.U. CoumanbHaa neaarorMka: BocnmraTesibHble cuctembl M TexHonornm. — M.: Bnagoc, 2021.
—352c.
©YapbieBa A.B., 2025

90



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

MEARIKHA

91



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Annayeva Ogulgeldi,

lecturer of the department of Pathological Physiology
Myrat Garryyev State Medical University of Turkmenistan
Ashgabat, Turkmenistan

HUMAN HEALTH: AN INTEGRATED APPROACH TO PHYSICAL, MENTAL, AND SOCIAL WELL-BEING

Abstract

Human health is a complex, multifaceted concept that encompasses physical, mental, and social well-
being. In recent decades, there has been an increasing recognition that health is not simply the absence of
disease, but a state of complete physical, mental, and social harmony. This article explores the various
dimensions of human health, the factors influencing it, and modern approaches to healthcare. It emphasizes
the importance of prevention, lifestyle factors, and the growing role of technology in healthcare. The
integration of physical, mental, and social health is essential for achieving optimal well-being and improving
quality of life.

Keywords:
human health, physical health, mental health, social well-being, healthcare,
lifestyle, prevention, technology in healthcare.

Introduction: Understanding Human Health

Human health is a broad concept that transcends the absence of disease. According to the World
Health Organization (WHO), health is a "state of complete physical, mental, and social well-being and not
merely the absence of disease or infirmity." This holistic definition underscores the importance of various
factors that contribute to overall well-being. Modern healthcare systems have increasingly recognized the
need for a comprehensive approach to health, which includes not only medical treatment but also
prevention, health promotion, and addressing social determinants of health.

Human health is influenced by a wide range of factors, including genetic predisposition, lifestyle
choices, environmental conditions, and access to healthcare. As the global population continues to grow and
face new challenges, there is a need to develop integrated approaches that promote and protect human
health on a broader scale.

1. Physical Health: The Foundation of Well-being

Physical health is often the most visible aspect of health and is usually the primary focus of healthcare.
It refers to the optimal functioning of the body's systems, including the cardiovascular, respiratory, digestive,
musculoskeletal, and immune systems. Maintaining physical health is essential not only for survival but also
for quality of life.

Factors Affecting Physical Health

1. Diet and Nutrition

A balanced diet is crucial for maintaining good health. Proper nutrition provides the body with essential
nutrients, such as vitamins, minerals, proteins, fats, and carbohydrates, which are necessary for energy,
growth, and repair. Poor nutrition, whether from a lack of essential nutrients or the consumption of
unhealthy foods, can lead to various chronic diseases such as obesity, diabetes, cardiovascular diseases, and
cancer.

2. Physical Activity

Regular physical activity is vital for maintaining physical health. Exercise strengthens the cardiovascular
system, enhances muscular strength and flexibility, boosts the immune system, and helps maintain healthy
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body weight. Sedentary lifestyles, on the other hand, are associated with a higher risk of developing chronic
diseases, including heart disease, diabetes, and obesity.

3. Sleep and Rest

Sleep is essential for recovery, mental clarity, and overall health. Lack of adequate sleep has been
linked to various health issues, including obesity, diabetes, cardiovascular disease, and mental health
disorders. The recommended amount of sleep varies depending on age and individual needs but generally
ranges from 7 to 9 hours per night for adults.

4. Preventive Care and Regular Check-ups

Preventive healthcare, including regular check-ups, screenings, and vaccinations, is crucial for
detecting and addressing potential health issues before they become serious. Early detection of diseases
such as cancer, diabetes, and hypertension can significantly improve treatment outcomes and quality of life.

Challenges to Physical Health

Despite advances in healthcare, many individuals face challenges in maintaining physical health due to
factors such as poor diet, lack of access to healthcare, environmental pollutants, and lifestyle diseases. In
many parts of the world, infectious diseases, malnutrition, and inadequate healthcare infrastructure
continue to pose significant barriers to good health.
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KEY MECHANISMS IN PATHOLOGICAL PHYSIOLOGY

Abstract
Pathological physiology, or pathophysiology, is a critical discipline in medical science that explores the

changes in normal physiological processes caused by disease. It bridges the gap between basic physiology
and clinical practice, providing the foundational understanding needed for diagnosing, treating, and
preventing diseases. The study of pathological physiology examines how various factors, such as cellular
injury, metabolic disturbances, immune responses, and organ dysfunction, contribute to disease progression.
This article offers an in-depth analysis of pathological physiology, focusing on the mechanisms that underpin
common diseases, their clinical manifestations, and the evolving landscape of disease research.

Keywords:

pathological physiology, disease mechanisms, cellular injury, metabolic disturbances, organ dysfunction,
inflammation, clinical medicine, pathogenesis.

93



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Introduction to Pathological Physiology

Pathological physiology is the study of the functional changes that occur within the body due to disease
or injury. While general physiology deals with the normal functioning of biological systems, pathological
physiology focuses on how these systems are altered in response to various diseases. Understanding the
mechanisms behind disease processes is essential for developing effective treatments and interventions.
Pathophysiology encompasses multiple fields of medicine, from understanding simple cellular disruptions to
complex organ dysfunctions, and helps physicians make sense of the clinical signs and symptoms they
encounter in patients.

By understanding the underlying physiological changes in disease, doctors can better diagnose
conditions, predict outcomes, and choose the most appropriate treatment strategies. Pathophysiology also
plays a critical role in medical research, helping scientists identify new therapeutic targets and develop
innovative treatments.

Key Mechanisms in Pathological Physiology

1. Cellular Injury and Stress Responses

Cellular injury is a hallmark of many diseases, and it occurs when cells are exposed to harmful stimuli.
These stimuli can be physical (e.g., trauma), chemical (e.g., toxins), biological (e.g., infection), or
environmental (e.g., hypoxia). When cells face stress, they may attempt to adapt through mechanisms such
as hypertrophy (cell enlargement), hyperplasia (increase in cell number), atrophy (cell shrinkage), or
metaplasia (change in cell type). However, if the stress is too severe or prolonged, these adaptive responses
may fail, leading to irreversible cellular damage or death.

Types of cellular injury include:

Hypoxia and Ischemia: Oxygen deficiency in tissues (hypoxia) or impaired blood flow (ischemia) leads
to energy depletion and can cause cell death, particularly in vital organs such as the heart, brain, and kidneys.

Toxic Injury: Cells can be damaged by toxic substances like drugs, alcohol, heavy metals, and
environmental pollutants. These substances interfere with cellular metabolism, protein function, and
membrane integrity.

Infectious Agents: Bacteria, viruses, fungi, and parasites can directly invade cells and tissues, causing
cellular dysfunction and triggering immune responses that further exacerbate tissue damage.

2. Inflammation: The Body’s Response to Injury

Inflammation is a protective response to injury, infection, or irritation. It is designed to remove harmful
stimuli and initiate healing. However, when inflammation becomes chronic or dysregulated, it can contribute
to a wide range of diseases, such as cardiovascular diseases, autoimmune disorders, and cancer.

Acute Inflammation: This is the initial, rapid response to injury, characterized by redness, heat,
swelling, pain, and loss of function. Inflammatory mediators, such as prostaglandins, cytokines, and
histamine, play key roles in this response, attracting immune cells to the site of injury.

Chronic Inflammation: Prolonged inflammation can lead to tissue damage, fibrosis (scarring), and
dysfunction. Chronic inflammatory conditions like rheumatoid arthritis, asthma, and inflammatory bowel
disease (IBD) are associated with persistent immune system activation, leading to tissue destruction and
functional impairment.

Conclusion

Pathological physiology provides critical insights into how diseases develop, progress, and manifest
within the body. By examining cellular injury, inflammation, metabolic disturbances, and organ dysfunction,
pathophysiology helps clinicians understand the underlying mechanisms of disease and informs effective
treatment strategies. As medical research advances, a deeper understanding of pathophysiology will
continue to guide the development of new therapies and improve patient outcomes.
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PATHOLOGICAL PHYSIOLOGY: UNDERSTANDING DISEASE MECHANISMS

Abstract
Pathological physiology, also known as pathophysiology, is the study of the physiological processes
that lead to disease. It bridges the gap between basic physiology and clinical medicine, focusing on how
abnormal functioning of organs and systems leads to disease manifestations. Pathophysiology is essential for
understanding the underlying mechanisms of various diseases and forms the foundation for diagnosis,
treatment, and prevention. This article explores the key concepts of pathological physiology, including
cellular injury, inflammation, metabolic disturbances, and dysfunction in various organ systems. It also
examines how pathophysiological knowledge contributes to medical practice and research.
Keywords:
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dysfunction, metabolic disturbances, clinical medicine.

Main Text

1. Introduction to Pathological Physiology

Pathological physiology is a discipline within medical science that examines the functional changes that
occur within the body due to disease. While basic physiology focuses on the normal function of the body’s
organs and systems, pathological physiology deals with the altered functions that occur during disease states.
This field provides a crucial understanding of how diseases develop, progress, and manifest, which is key to
developing effective treatments and interventions.

The study of pathophysiology is essential for identifying the causes of diseases (etiology),
understanding the mechanisms of disease progression (pathogenesis), and recognizing the clinical symptoms
and signs that arise as a result of organ and system dysfunction.

2. Cellular Injury and Adaptation

At the core of many diseases is cellular injury, which occurs when cells are exposed to harmful stimuli.
Various factors, including physical trauma, chemical agents, infections, and hypoxia (lack of oxygen), can lead
to cellular damage. The body responds to cellular injury through mechanisms such as inflammation, repair,
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and adaptation. In some cases, however, cells may undergo irreversible damage, leading to cell death.

1. Types of Cellular Injury

Hypoxic Injury: Insufficient oxygen supply can impair cellular metabolism, leading to energy failure and
damage to cell membranes. Hypoxia is a central feature of many diseases, including myocardial infarction
and stroke.

Ischemic Injury: Ischemia, or reduced blood flow, deprives tissues of oxygen and nutrients, leading to
cellular death. Ischemic injury is particularly significant in conditions such as heart attacks (myocardial
infarction) and strokes.

Toxic Injury: Exposure to toxins, such as alcohol, drugs, or environmental pollutants, can disrupt normal
cellular processes. For instance, acetaminophen overdose can cause liver damage.

Infectious Injury: Pathogens like bacteria, viruses, fungi, and parasites can directly damage cells
through their metabolic products, causing cellular dysfunction.

2. Cellular Adaptation

Cells can adapt to stress through various mechanisms, such as hypertrophy (increase in cell size),
hyperplasia (increase in cell number), atrophy (decrease in cell size), and metaplasia (change in cell type).
These adaptations can help maintain homeostasis in response to stressors but may also lead to dysfunction
if the stress is prolonged or severe.

3. Inflammation and Its Role in Disease

Inflammation is a natural response of the body to injury, infection, or irritation. It involves immune
system activation and the release of inflammatory mediators, such as cytokines, prostaglandins, and
leukotrienes. While inflammation is essential for fighting infection and repairing tissue damage, chronic or
excessive inflammation can contribute to disease development.

1. Acute Inflammation

Acute inflammation is a short-term response to injury, characterized by redness, heat, swelling, pain,
and loss of function. It involves the activation of immune cells, such as neutrophils, and the release of
inflammatory mediators. Acute inflammation plays a protective role by removing pathogens and initiating
tissue repair.

2. Chronic Inflammation

Chronic inflammation is a prolonged, low-grade inflammatory response that can occur due to
persistent infections, autoimmune diseases, or lifestyle factors such as smoking and obesity. Chronic
inflammation is implicated in a wide range of diseases, including cardiovascular disease, cancer, diabetes,
and neurodegenerative disorders.

3. Inflammation and Disease Progression

In conditions such as rheumatoid arthritis, inflammatory bowel disease (IBD), and atherosclerosis,
persistent inflammation can lead to tissue damage, fibrosis, and organ dysfunction. Chronic inflammation is
also a key factor in the development of cancer, as inflammatory cytokines can promote cell proliferation and
survival, leading to tumor formation.
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THE DIMENSIONS OF HUMAN HEALTH

Abstract
Human health is a complex, multi-dimensional concept encompassing physical, mental, and social well-
being. It is influenced by a variety of factors, including genetics, lifestyle, environment, and access to
healthcare. The modern understanding of health moves beyond the absence of disease to include the overall
quality of life, highlighting the importance of preventive care, mental health, social well-being, and the role
of public health interventions. This article explores the various components of human health, their
interconnections, and the evolving approaches to maintaining and improving health in contemporary society.
Keywords:
human health, physical health, mental health, social well-being, lifestyle,
prevention, healthcare systems, public health.

Introduction: The Dimensions of Human Health

Human health is often defined as the state of being free from illness or injury. However, this definition
is insufficient in capturing the true complexity of health. According to the World Health Organization (WHO),
health is "a state of complete physical, mental, and social well-being, and not merely the absence of disease
or infirmity." This definition underscores that health is a multifaceted condition, where the physical,
emotional, and social dimensions all play critical roles.

Today’s approach to human health integrates prevention, wellness promotion, and individualized care,
alongside traditional medical treatments. It recognizes the interconnectedness of biological, psychological,
and social factors, as well as the impact of societal structures, lifestyle choices, and environmental influences
on an individual's health.

1. Physical Health: The Foundation of Overall Well-being

Physical health refers to the optimal functioning of the body and its systems, allowing individuals to
perform daily activities without physical limitations. This encompasses various aspects, including
cardiovascular, respiratory, musculoskeletal, and immune system health.

Key Components of Physical Health

1. Nutrition and Diet

A balanced diet is critical for maintaining good physical health. It provides essential nutrients—
proteins, carbohydrates, fats, vitamins, and minerals—that are necessary for energy production, tissue
repair, and immune function. Poor dietary choices can lead to malnutrition, obesity, diabetes, heart disease,
and other chronic conditions.

2. Exercise and Physical Activity

Regular physical activity is essential for maintaining cardiovascular health, building muscle strength,
improving flexibility, and enhancing endurance. Physical exercise also helps in weight management, boosts
the immune system, and improves mental health by releasing endorphins, the body's natural mood boosters.

3. Sleep and Rest

Sleep is crucial for recovery, mental clarity, and overall health. Chronic sleep deprivation is linked to
an increased risk of heart disease, diabetes, obesity, and depression. Adults should aim for 7-9 hours of sleep
each night to maintain physical and mental health.
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4. Preventive Healthcare

Preventive measures, such as vaccinations, screenings, and regular medical check-ups, are essential to
identify potential health issues early and prevent the development of chronic conditions. Prevention helps
reduce the burden of disease on individuals and healthcare systems and increases life expectancy.

Challenges to Physical Health

Despite the availability of medical treatments and health interventions, many individuals still face
barriers to achieving optimal physical health. These barriers include limited access to healthcare, unhealthy
diets, lack of exercise, smoking, and high-stress environments. Public health campaigns aimed at promoting
healthy lifestyle choices are vital in reducing the incidence of preventable diseases.

2. Mental Health: The Overlooked Aspect of Well-being

Mental health is just as important as physical health, affecting how individuals think, feel, and behave.
Mental health disorders, such as depression, anxiety, and schizophrenia, can significantly impair daily
functioning, relationships, and overall quality of life. Good mental health is essential for coping with stress,
making decisions, and leading a fulfilling life.

Factors Affecting Mental Health

1. Stress and Coping Mechanisms

Chronic stress, whether from work, relationships, or personal challenges, can have detrimental effects
on mental health. Learning healthy coping strategies, such as mindfulness, meditation, and time
management, can help reduce the negative effects of stress. Social support from family, friends, and
colleagues is also crucial for managing life’s pressures.
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MODERN SURGERY: INNOVATIONS, TECHNIQUES, AND FUTURE DIRECTIONS

Abstract

Modern surgery has seen tremendous advancements over the past few decades, leading to significant
improvements in patient outcomes, safety, and recovery times. Technological innovations, such as minimally
invasive techniques, robotics, advanced imaging, and personalized medicine, have revolutionized surgical
practices across various specialties. This article explores the evolution of modern surgery, highlights key
innovations and techniques that have reshaped the field, and discusses future directions for surgery,
including the integration of artificial intelligence (Al) and regenerative medicine. The article aims to provide
a comprehensive overview of the current state of surgical practice and its potential for further
transformation.
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Main Text

1. Introduction: The Evolution of Modern Surgery

Surgery, as an integral part of medicine, has evolved significantly over the centuries, from rudimentary
procedures performed with primitive tools to the highly advanced and specialized techniques used today.
Modern surgery is characterized by precision, efficiency, and a multidisciplinary approach that incorporates
the latest technology and medical advancements to improve patient care. Surgical practices have not only
become safer but also less invasive, leading to shorter recovery times, reduced complications, and improved
patient satisfaction.

The development of modern surgery has been driven by innovations in medical technology,
anesthesia, sterilization techniques, and a deeper understanding of human anatomy and pathology. The
introduction of minimally invasive surgery (MIS) and robotic-assisted surgery has been particularly
transformative, allowing surgeons to perform complex procedures with smaller incisions, greater precision,
and faster recovery times.

2. Key Innovations in Modern Surgery

1. Minimally Invasive Surgery (MIS)

Minimally invasive surgery is a technique that allows surgeons to perform procedures through small
incisions rather than traditional large cuts. This approach is used in a variety of surgical specialties, including
general surgery, orthopedics, urology, and gynecology.

The most common form of MIS is laparoscopic surgery, which uses a thin, flexible tube with a camera
(laparoscope) to visualize the surgical area. Surgeons can insert specialized instruments through small
incisions to perform operations, often resulting in less trauma to the body, reduced pain, and shorter
recovery times.

Key advantages of minimally invasive techniques include:

Smaller incisions: Less scarring and reduced risk of infection.

Quicker recovery: Patients generally return to normal activities faster compared to traditional surgery.

Less pain: Smaller incisions mean less post-operative pain.

Lower risk of complications: Due to reduced tissue disruption.

2. Robotic-Assisted Surgery

Robotic-assisted surgery has revolutionized the way surgeons perform many complex procedures.
With the help of robotic systems such as the da Vinci Surgical System, surgeons can control robotic arms with
extreme precision, making highly detailed and intricate movements that would be difficult to achieve with
traditional manual techniques.

Conclusion

Modern surgery has come a long way, from the early days of rudimentary procedures to today’s
advanced, minimally invasive, and robot-assisted operations. Technological innovations in imaging, robotics,
artificial intelligence, and personalized medicine have transformed the field, offering patients better
outcomes, fewer complications, and faster recoveries. As we look toward the future, surgery will continue to
evolve with cutting-edge technologies like regenerative medicine, nanotechnology, and Al. The continuous
improvement in surgical techniques and technology promises to not only enhance the safety and precision
of surgeries but also improve the quality of life for patients worldwide.
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ENVIRONMENT AND HUMAN HEALTH: THE INTERDEPENDENCE OF NATURE AND WELL-BEING

Abstract

Human health is intricately linked to the environment, as the conditions in which individuals live, work,
and play directly affect their overall health and well-being. Environmental factors such as air and water
quality, exposure to toxic chemicals, climate change, and urbanization have profound effects on physical and
mental health. As the global population grows and the environment faces increased pressure from human
activities, understanding the relationship between the environment and health has become crucial for
creating healthier communities. This article explores the various environmental factors that impact human
health, the consequences of environmental degradation, and the importance of sustainable environmental
practices for improving public health outcomes.
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Introduction: The Connection Between Environment and Health

The environment encompasses the natural world—air, water, soil—and the built environment,
including cities, workplaces, and homes. It is a key determinant of human health, influencing both physical
and mental well-being. Environmental health is a branch of public health that focuses on how environmental
factors affect human health, with the goal of reducing disease risks and improving quality of life.

Historically, the relationship between environment and health has been understood in terms of
exposure to toxins and infectious diseases. However, in recent years, this concept has expanded to include
broader concerns such as the effects of climate change, urbanization, and biodiversity loss on health. Given
the global rise in environmental challenges, the need to understand and address environmental health risks
has never been more urgent.

1. Air Quality and Respiratory Health

Air pollution is one of the most significant environmental health risks worldwide. It affects the
respiratory system and is linked to a range of health problems, from asthma and chronic obstructive
pulmonary disease (COPD) to lung cancer and heart disease. According to the World Health Organization
(WHOQ), air pollution is responsible for millions of premature deaths each year.
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Factors Contributing to Poor Air Quality

1. Industrial Emissions

Factories, power plants, and other industrial operations emit large amounts of pollutants such as
particulate matter (PM), nitrogen oxides (NOx), and sulfur dioxide (SO2), which degrade air quality and pose
health risks. Urban areas with high levels of industrial activity often experience elevated levels of air pollution.

2. Transportation

Vehicular emissions, particularly from cars and trucks, contribute significantly to air pollution. Diesel
engines and poorly maintained vehicles release fine particulate matter (PM2.5), carbon monoxide, and
nitrogen oxides, all of which have adverse effects on the respiratory and cardiovascular systems.

3. Agricultural Practices

Agricultural activities, including the use of fertilizers and pesticides, can lead to air pollution in the form
of ammonia and other volatile organic compounds. These pollutants can exacerbate respiratory conditions
and contribute to the formation of ground-level ozone, which is harmful to human health.

Health Impacts of Poor Air Quality

Asthma and Allergies: Exposure to airborne pollutants can aggravate asthma symptoms and increase
the frequency of asthma attacks, especially in children.

Heart Disease: Long-term exposure to air pollution has been linked to an increased risk of heart
disease, stroke, and other cardiovascular diseases.

Lung Cancer: Prolonged exposure to carcinogenic air pollutants, such as benzene and formaldehyde,
can lead to lung cancer and other respiratory diseases.

2. Water Quality and Public Health

Access to clean and safe drinking water is essential for human health. Waterborne diseases are a
leading cause of illness and death in many parts of the world, particularly in developing countries.
Contaminated water supplies can spread a range of infectious diseases, including cholera, dysentery, and
typhoid fever.

Sources of Water Pollution

1. Industrial Waste and Chemicals

Industrial activities often discharge pollutants such as heavy metals (e.g., lead, mercury), chemicals,
and wastewater into rivers, lakes, and groundwater, contaminating drinking water sources. These
contaminants pose serious health risks, particularly in areas where water treatment infrastructure is
inadequate.

2. Agricultural Runoff

The use of pesticides, fertilizers, and herbicides in agriculture contributes to water pollution through
runoff. Nutrient pollution, such as excess nitrogen and phosphorus from fertilizers, can lead to algal blooms
in water bodies, creating "dead zones" where aquatic life cannot survive. These pollutants can also make
water unsafe for drinking and irrigation.

3. Wastewater and Sanitation

In many developing countries, inadequate sanitation systems result in untreated human waste being
discharged directly into water sources. This contributes to the spread of waterborne diseases and increases
the risk of contamination in local communities.

Health Impacts of Water Pollution

Infectious Diseases: Contaminated water is a major source of diarrheal diseases, including cholera,
dysentery, and rotavirus infections, which cause high mortality rates, particularly in children.

Chemical Poisoning: Long-term exposure to heavy metals and toxic chemicals in drinking water can
lead to poisoning, affecting organs such as the liver, kidneys, and nervous system. For example, lead
poisoning is associated with developmental delays and cognitive impairments in children.
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HYGIENE: A FUNDAMENTAL ASPECT OF HEALTH AND WELL-BEING

Abstract

Hygiene is a critical aspect of public health and individual well-being, encompassing practices that help
prevent the spread of diseases and maintain good health. Hygiene practices are deeply integrated into daily
life, influencing personal health, public health, and the quality of life for individuals and communities. This
article examines various dimensions of hygiene, including personal hygiene, environmental hygiene, and food
hygiene. It highlights the importance of hygiene in preventing the spread of infectious diseases, promoting
good health, and ensuring a clean and healthy living environment. Additionally, it explores the role of
education, cultural factors, and global initiatives in improving hygiene practices worldwide.
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Introduction: The Importance of Hygiene in Health

Hygiene is defined as the practice of maintaining cleanliness and grooming to prevent illness and
promote health. It encompasses a wide range of activities and behaviors designed to protect individuals and
communities from infectious diseases, improve living conditions, and promote overall well-being. While the
concept of hygiene is simple, its importance in maintaining health cannot be overstated.

Inadequate hygiene practices are linked to the spread of numerous infectious diseases, ranging from
the common cold to serious illnesses like tuberculosis, cholera, and COVID-19. Proper hygiene, on the other
hand, plays a key role in preventing the transmission of pathogens, reducing the risk of infection, and
ensuring healthier lives for individuals and populations.

1. Personal Hygiene: The Foundation of Health

Personal hygiene refers to the practices individuals follow to maintain cleanliness and care for their
bodies. It includes regular bathing, oral hygiene, handwashing, grooming, and other habits that help prevent
illness and improve quality of life. Personal hygiene practices are among the most basic yet most effective
ways to reduce the transmission of diseases.
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Key Aspects of Personal Hygiene

1. Handwashing

One of the simplest and most effective hygiene practices is washing hands with soap and water.
Handwashing prevents the spread of many infectious diseases, including respiratory infections,
gastrointestinal diseases, and viral infections. The WHO recommends washing hands for at least 20 seconds,
especially after using the bathroom, before eating, and after coughing or sneezing.

2. Oral Hygiene

Oral hygiene involves brushing teeth, flossing, and maintaining healthy gums. Poor oral hygiene can
lead to dental diseases such as cavities, gum disease, and bad breath. Furthermore, oral infections have been
linked to systemic health problems, including heart disease and diabetes.

3. Bathing and Body Care

Regular bathing and cleaning the body are crucial for maintaining skin health and preventing the build-
up of sweat, oils, and dirt that can cause infections or irritations. Proper body care also involves cleaning the
nails, hair, and ears to prevent fungal or bacterial infections.

4. Menstrual Hygiene

Menstrual hygiene refers to practices and products used during menstruation to maintain cleanliness
and prevent infections. The use of clean sanitary pads, tampons, or menstrual cups is essential for preventing
discomfort, infection, and other health complications associated with menstruation.
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MEDICAL ECOLOGY: THE INTERSECTION OF HEALTH AND THE ENVIRONMENT

Abstract

Medical ecology is an interdisciplinary field that examines the relationship between the environment
and human health, emphasizing how ecological factors influence the prevalence, distribution, and severity
of diseases. Environmental elements, such as climate change, pollution, urbanization, and biodiversity loss,
have significant effects on human health, contributing to the rise of both infectious and non-communicable
diseases. This article discusses the fundamental concepts of medical ecology, the influence of environmental
factors on public health, and the role of ecological interventions in disease prevention and health promotion.
It also explores the growing importance of integrating ecological principles into healthcare policies to address
the complex health challenges posed by global environmental changes.
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Introduction: The Concept of Medical Ecology

Medical ecology is the study of how environmental factors—ranging from natural ecosystems to
human-made environments—affect human health. This field combines aspects of environmental science,
public health, medicine, and ecology to understand how ecological changes impact the spread and
development of diseases and health outcomes.

Traditionally, the study of health has focused on individual behaviors and biological factors. However,
the growing recognition of the role of environmental conditions in shaping health has led to the development
of medical ecology as a specialized area of study. From air and water quality to climate change and habitat
destruction, the environment is an important determinant of human health.

As human activities increasingly alter the environment, the interplay between environmental changes
and public health becomes more critical. The effects of environmental stressors on health are complex and
can manifest over varying timescales, making it necessary for healthcare systems to adopt a more
comprehensive, ecological approach to health management and disease prevention.

1. Environmental Factors Influencing Human Health

Medical ecology highlights the importance of understanding the various environmental determinants
that impact health. These factors include the quality of air and water, exposure to toxic substances, changes
in climate, and the degradation of ecosystems. Each of these elements can either directly or indirectly
influence the health of populations.

Key Environmental Factors Affecting Health

1. Air Quality

Poor air quality, particularly in urban areas, is one of the leading environmental health risks. Pollutants
such as particulate matter (PM), nitrogen oxides, carbon monoxide, and sulfur dioxide contribute to
respiratory illnesses, cardiovascular diseases, and premature deaths. Long-term exposure to air pollution is
linked to chronic conditions like asthma, chronic obstructive pulmonary disease (COPD), and lung cancer.

Climate change exacerbates these issues, as rising temperatures can lead to increased levels of air
pollution and the creation of ground-level ozone, which worsens air quality and health outcomes.

2. Water Quality

Waterborne diseases are among the most significant health threats in areas without proper sanitation.
Polluted water, contaminated by industrial waste, agricultural runoff, and untreated sewage, can lead to a
variety of health problems, including cholera, dysentery, typhoid fever, and hepatitis A.

Additionally, climate change has made water sources more unpredictable, with increased occurrences
of floods and droughts, further stressing water resources and exacerbating waterborne illnesses.

3. Climate Change and Its Health Impacts

Climate change is one of the most pressing challenges in medical ecology. Rising temperatures,
extreme weather events, and changing precipitation patterns can increase the incidence of vector-borne
diseases like malaria, dengue, and Lyme disease, as changing climate conditions expand the range of vectors
such as mosquitoes and ticks.

Furthermore, climate change can worsen air quality, increase heat-related illnesses, and exacerbate
food and water scarcity, all of which contribute to the broader burden of disease.

4. Toxic Substances and Pollution

Exposure to hazardous chemicals, such as pesticides, heavy metals (lead, mercury), and industrial
waste products, is a major environmental health concern. These toxic substances can lead to neurological
disorders, developmental delays in children, cancer, and reproductive health problems.
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In particular, vulnerable populations—such as children, pregnant women, and the elderly—are more
susceptible to the harmful effects of environmental toxins, which can have long-term health consequences.

2. Ecosystem Health and Disease Spread

Ecosystem health plays a central role in medical ecology, as disruptions in ecosystems can lead to
changes in the distribution and prevalence of infectious diseases. Ecosystem services—such as clean water,
pollination, and waste decomposition—are essential for human survival, and their deterioration can have
direct and indirect effects on health.

Key Challenges and Opportunities

Sustainable Development: Promoting sustainable development practices that balance economic
growth with environmental conservation is key to protecting both human health and ecosystems.

Global Collaboration: International cooperation is needed to address transnational health risks, such
as infectious diseases and climate change, which require coordinated efforts across borders.

Research and Innovation: Continued research into the links between the environment and health will be
vital for developing effective strategies to mitigate environmental health risks and promote long-term health.

Conclusion: Integrating Ecology and Health for a Sustainable Future

Medical ecology is an essential field that helps us understand the complex relationship between the
environment and human health. As the global population faces environmental challenges, integrating
ecological principles into healthcare practices and policies is crucial to improving public health outcomes.
Addressing environmental health risks, promoting sustainability, and protecting ecosystems will ultimately
enhance human well-being and ensure a healthier future for generations to come.
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AiiHa3apoB Xbiablp,

K.M.H. 3aBeaytowuii Kapeapon TepaneBTUYECKON CTOMATOOMMK.

babaeB Opa3srenbpapbl,

aCCUCTEHT Kadeapbl TepaneBTUYECKON CTOMATOIOTUN.

locynapcTBEHHOIO MEANLMHCKOTO YHMBepcuTeTa TypKMEeHUCTaHa MMeHa MblpaTa Mappblesa.
Auwxabag, TypKMEHUCTaH.

3PPEKTUBHOCTb UMMYHOTEPANMUU XPOHUYECKOIO A®TO3HOIO CTOMATUTA
C UCNO/Ib3OBAHUEM ®EPY/1bl TYPKMEHCKOW

AHHOTauuA
Uenb: OUeHUTb KAMHUYECKYIO U MMMYHONOMMYecKyto 3pdeKTMBHOCTb 5% cnpona s KopHen depynbl
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TYPKMEHCKOM B KOMMJIEKCHON Tepanuu XpPOHUYECKoro peumamnsupytowero aprosHoro ctomatuta (XPAC).
Matepuansl n metoabl: B nccneposaHune srkatodeHsl 48 naumeHtos ¢ XPAC u 14 ychoBHO 340p0BbIX Aunu,. B
CMeLlaHHOW CNtoHe n3ydanu ypoBHMU IgA, 1gG, S-IgA n nnsoumnma ao, Bo Bpems un nocne 21-gHeBHOro Kypca
neyeHus.

Pesynbratol: Ha ¢oHe npumeHeHuna cupona ¢epynbl HabAOAANOCh CTAaTUCTUYECKM 3HauyMmoe
noBbIWEHWE YpPOBHEN Ansounma u I1gG B CatoHe, HOpMmanusauma S-IgA, yckopeHue 3axusneHua adt u
YAydWEHNE KAMHUMYECKOrO COCTOSAHWA CAUBUCTOM 0060104KM pTa. Y 6OAbLWIMHCTBA MaUMEHTOB MOAHOE
3aXKMBJIeEHNE OTMEeYeHO Ha 14-21 aeHb Tepanuu.

BbiBOoA: BKntoueHne 5% cupona depynbl  TypkmeHckon B Tepanuto XPAC cnocobersyeT
BOCCTAHOB/IEHUIO MECTHOMO WMMMYHUTETA, 00/1aZaeT BblpaXeHHbIM  MPOTMBOBOCMNANUTENbHBIM U
3aXKMBNAOWUM LeNCTBUEM, U MOXKET ObITb PEKOMEHAOBAHO A/1A WIMPOKOTO KAMHUYECKOTO NPUMEHEHMUS.

Kniouesble cnosa:
XPOHWUYECKUI peLUNANBUPYIOLWMIA apTO3HbIN cTOMATUT, pepyna TypKMeHCKas,
MECTHbIN MMMYHUTET, UMMYHOTTOBYAWNHbI CNHOHbI, IN30LLUM.

BBegeHue. PacnpocTpaHeHHOCTb 3abosieBaHNI cin3ncTol 060104kKM nonoctn prta (COMP) ocraetcs
BbICOKOM. Mapkuii, cyxo Knumat TypKMeHWcTaHa faBnsetca ¢$akTopom, NpoBoumpylowum obocTpeHue
MHOrMX natonormin, Bkatodaa XPAC. PaHee u3y4eHbl aHTUMMKPOOHbIE, pPaHO3aAXUBAAOWME W
MMMYHOMOAYyAUpyoWmne ceoicTBa depynbl TypkmeHckol npwu natonormax MKT [1,2,3], ogHako ee
addeKTMBHOCTb Npu 3aboneBaHusax COMP TpebyeT AanbHelLWeEro nsyyeHus.

Uenb pabotbl: KIMHUYECKM M MMMYHONOTMYECKM oueHUTb 3¢PeKTUBHOCTb cupona d¢epynbl B
KomnaeKkcHom nevyeHnm XPAC.

MaTepuanbl U meToAbl

O6cneposaHo 48 naumneHToB ¢ XPAC (21-54 roga) B dpase obocTpeHusa 1 14 ycnoBHO 340POBbIX UL,
MpoBoaunack oueHka nHaekca KNY, rurmeHsl nonoctn pra (MHAekc CunbHec-floy), cbop aHamHesa. Ans
BbISIB/IEHWUS 04AroB XPOHUYECKOM MHbEKLMM BbiNoHEHa GMBPOracTpoCcKonma, KOIOHOCKONUA, KOHCYAbTaLus
racTposHTeponora.

Y BCex Yy4YaCTHMKOB B CMELUaHHOM CAloHe onpegenanu yposHU S-IgA, IgA, 1gG n nuzoumma
UMMYHOANDDY3NOHHBIM MeToaoM MaHuuHm [11] Ao neyenHus, Ha 7, 14 n 21-i aeHb Tepanuu.

Cxema fleyeHus: MIOMMMO  CTAHOAPTHOM  MeCTHOM  Tepanuu  (aHTUCENTMYECKMEe  MOJI0CKaHWA,
KepaTonnacTUKK), NaumeHTbl noiydanm 5% cupon depynbl TypKMeHCKoM No 1 cT. N0¥KKe B AeHb B TeueHue 21 aHs.

PesynbTaThl M 06CyXKAEHME

KnnHuyeckne pgaHHble: Y 47,9% naumeHTtoB oboctpeHne XPAC npoucxoanno netom, y 39,6% — 3Mmoli.
Y Bcex naumeHToB ¢ XPAC BbisiBieHa natonormsa MKT: KonnT-3HTepoKoauT (58,4%), XPOHUYECKUIA XONEUMCTUT
(35,4%), xpoHU4eCKMit renatuT (6,25%).

W 23-JleTHun
nepuoa

PucyHoK 1 — Ce3oHHOCTb 0bpaleHnin naumeHToB ¢ XPAC K ctomatosory (%).
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B KO/IMYECTBO
naLueHToB C
KONMUT-
9HTPOKO/IUTHBIM
N HapyLLeHUsAMU
PucyHoK 2 — CTpyKTypa CONyTCTBYIOLLEN raCTPO3IHTEPOIOrMYECKON
natonormu y naumeHtos ¢ XPAC (%).
MmMmyHonornyeckune nokasatenu: [JaHHble npeactasaeHbl B Tabaunue 1.
Tabnnua 1
[MokaszaTenn mecTHoro MMMYHUTETA B CMeLlaHHOM CNtoHe
Mpynnbl Nusounm, I1gA, mr% 18G, mr% S-1gA, mr%
MKr/mn
KoHTponb (n=14) 208,5+6,81 13,1+0,42 23,1+1,2 47,5+7,3
XPAC po neuyeHus 105,4 £18,2* 22,8+1,8* 29,6 £ 0,45* 29,3+1,1*
XPAC Ha 14-i1 peHb 158,4+7,1 10,5+1,3 32,7+1,8 41,7+2,4
XPAC nocne neyeHmsa 203,4+5,71 24,1+1,8 52,7 +2,8*% 43,8+1,9
*MpumeyaHne: * - [OCTOBEPHOCTb  PasAMYMid Mo
CpaBHEHUIO C KoHTponem (p < 0,05).*

e JInzoumm: McxoaHo cHUKeH B 2 pasa. Ha doHe Tepanum ero yposeHb NOCTENEHHO HOPMan30Basnca,
UTO KOPPEIMPOBAJIO C YCKOPEHMEM SMUTENM3ALMM adT.

¢ IgA u IgG: Habntoganacb AMHAMMKA: BbICOKMA UCXOAHBIN ypoBeHb IgA Ha doHe neyeHus CHUXKancs,

B TO BpeMA KakK ypoBeHb IgG nporpeccmBHO pPoOC, 4YTO CBNAOETE/IbCTBYET O NepeKNYEHNN UMMYHHOTIO OTBETa

W YCUJIEHUU TYMOPA/IbHOW 3aLLUTbI.

o S-IgA: ICXOAHO CHUMKEHHbIA YPOBEHb CEKPETOPHOro WMMMYHOMN06Y/AIMHA K KOHUY Tepanuwu

AOCTOBEPHO NoBbICUNCA U OOCTUT HOPMbI, YTO YKa3blBae€T Ha BOCCTaHOB/1IEHNE CUCTEMHOIO MMMYHHOTIO

3BeHa.
KnuHunuyeckaa aMHamumkKa:

PucyHok 3 — OguHo4YHan adpTa Ha CIM3UCTOM LEKN [0 Hayana ledyeHns
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PucyHok 4 — CoctosiHue adTbl Ha 7-1 AeHb IeYeHNA: YMEHbLLEHME

rmnepemumun, Ha4yano annteamnsaunm

PucyHok 5 — CoctosiHune adtbl Ha 14-i aeHb fnevyeHus:
NoaHas anuTenmsauus gedekta

3aKknioueHune

KomnneKkcHan Tepanua XPAC c BkatouveHnem 5% cupona depynbl TypKMeHCKOW B TeyeHue 21 aHsA
NPUBOAMT K OCTOBEPHOM HOPMAJIM3aLMKN NapaMeTPOB MECTHOTO MMMYHWTETA MO0CTM pTa (An3oumm, S-IgA,
IgG) n cnocobctByeT ObICTPOMY KAMHUYECKOMY YYULWEHUIO — COKPALLEHUIO CPOKOB 3aXKMBNEHUA adT m
YANMHEHUIO nepuoaa pemmnccum. NonyyeHHble AaHHble NO3BONAKOT PEKOMEHA0BATb AaHHbIM NpenapaT ona
LUMPOKOTO NPUMEHEHMA B NPAKTUKE CTOMATO/IOMMM, OCOOEHHO Y NALMEHTOB C COMYTCTBYIOWEN NaToN0rmnel
KKT.

CnMCOK UCNoNb30BaHHOW NUTepaTypbl:
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Annabepaues fAHbI6ait AnnabeppbieBuy
KaHamMaaT MeAMUMHCKUX HAYK, aCCUCTEHT Kadeapbl obuiein xmpyprum
locypapcTteeHHOro MeanuUMHCKOro yHusepcuteTa TypkmeHunctaHa umeHun MeolipaTa lNappbliesa
TypKMeHucTaH 1. Awxabag,

AMNMNAPATblI UCKYCCTBEHHOIO KPOBOOBPALLEHNA

AHHOTauuA

AnnapaTbl WUCKYCCTBEHHOro KpoBoobpauleHns (AUK) urpaloT BaxKHYlO poJib B COBPEMEHHOW
Kapaumoxmpyprum, obecneumBasn BpemeHHOe NoAaep KaHME KU3HeAeATebHOCTN OpraHM3ma Npu oCTaHOBKe
cepaua. Ux ncnonbsosaHme NO3BOAAET NPOBOAUTL C/IOXKHbIE OMNepaumn Ha cepaue U KpynHbIX cocyaax B
YC/IOBUAX MNOJIHOFO KOHTPOASA Haz KPOBOTOKOM. B cTaTbe paccmaTpuBatoTca YCTPOMCTBO, NPUHLUMUMBI PaboTbl
W BMAbl annapaToB UCKYCCTBEHHOTO KPOBOOOpaLLEeHUs, X 3HaYeHUe B MeMLNHE, BO3MOMXKHbIE OC/TIOKHEHMUA
M NepcneKkTUBbI Pa3BUTUA TEXHOJIOTUA.

Kniouesble cnosa:
NCKYCCTBEHHOE KpOoBOODOpallLleHMe, KapANOXMPYPIrna, HACOC, OKCUTEeHATOpP, reMOANHaMMKa, nepdysus.

Allaberdiev Yanubai Allaberdyevich

Candidate of Medical Sciences, Assistant of the Department of General Surgery
Myrat Garryev State Medical University of Turkmenistan

Ashgabat, Turkmenistan

ARTIFICIAL CIRCULATION DEVICES

Abstract
Artificial circulation devices (heart-lung machines) play a vital role in modern cardiac surgery, providing

temporary support of blood circulation and gas exchange during cardiac arrest. Their use allows surgeons to
perform complex operations on the heart and major vessels under complete control of hemodynamic
parameters. This paper discusses the structure, principles of operation, and types of artificial circulation
systems, as well as their importance in medicine, potential complications, and the future of technological
development in this field. Artificial circulation remains one of the most significant achievements in
cardiovascular surgery and biomedical engineering.

Keywords:
artificial circulation, cardiac surgery, oxygenator, pump, hemodynamics, perfusion, biomedical engineering.

1. BeegeHune

AnnapaTbl UCKYCCTBEHHOrO KpoBoobpaleHua (AUK) npeactaBnatoT coboit meanLMHCKNE YCTPOMNCTBA,
npegHasHayeHHble 411 BpeMeHHOM 3ameHbl GYHKLMIA cepaua v Nérkux Bo Bpems nposeLeHua onepauui.
OHU NO3BONAIOT NOAAEPKMBATL LMPKYAALMIO KPOBM U ra3006MeH B OpraHM3me Npu OCTaHOBKe cepALa, YTo
ABNAETCA HeobXOoAMMbIM YCNOBMEM ANSA  BbINOJIHEHUA  CIOXHbBIX  XUPYPIrUYECKMX BMELIATEeNbCTB.
MpumeHeHne AWK 3HauMTENbHO PaCLIMPUIO BO3MOXKHOCTU KapAMOXMPYPrun, MOBLICUB BbIXKMBAEMOCTb
naumMeHToB Un 3OPEKTUBHOCTb NeYeHUAa TAXKENbIX NaToNOMMn. McTopuyeckn pasBuTME annapaTtos
MCKYCCTBEHHOrO KpoBoObpalleHMa Hayanoch B cepeanHe XX BeKa U C TeX MoP HEYK/IOHHO COBEpLUEHCTBYeTCA.
CeroaHA OHM ABNAIOTCA HEOTbEMIEMbIM 3/1IEMEHTOM OMNEepPaLMOHHbLIX KOMMJIEKCOB BO BCEM MUpe.
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2. UcTtopua co3gaHna n passutuAa

MepBble MOMbITKM CO34aHMA annapaToOB WMCKYCCTBEHHOrO KpOBOOOpalleHWA npeanpuHMManunch B
1930-1950-x rogax. OAHMM M3 MepBbIX YCNeWHbIX 06pa3LoB cuyuTaeTca annapat xKoHa [M660Ha,
NO3BOJIMBLLMI NPOBECTU OMEPALMIO HA OTKPbITOM CEPALLE C MOJHbIM UCKYCCTBEHHBIM KpoBOObpalLeHmem. B
JanbHenwem paspaboTKM COBEPLIEHCTBOBANNCL:  YAYYWAAMCb HACOCbl, CUCTEMbl OKCUIeHauum W
dunbTpauum. B CCCP 6onbliolt BKNag BHECAU y4éHble bakynes, BuwHesckuini 1 Amocos. K KoHLy XX Beka
annapatbl cTannm 6osee KOMMAKTHbIMM W  6e30nacHbIMM, a COBPEMEHHble MOAEeN N OCHaLLatoTCA
KOMMbIOTEPHBIM YNPaBAEHNEM W CUCTEMON aBTOMATMUYECKOTO KOHTPO/IA MapamMeTpoB. DBOMOUMA 3ITUX
YCTPOWMCTB HAaNpPAMYHO CBA3aHa C NPOrpeccom GUoMeULMHCKOM MHKEHEPUM U POCTOM YPOBHA MEANLNHCKON
TEXHUKMU.

3. MpurHLMN paboTbl aNNapaToOB UCKYCCTBEHHOIO KPOBOOOpaLLeHNA

OcHoBHas ¢yHKUMA annapaTa MCKYCCTBEHHOIo KpOBOOOpaLLeHNs 3aK04aeTcA B 3aMeLLeHUN paboTol
cepgua v Nérknx. Kposb nauyeHTa MocTynaeT M3 BEHO3HOM CUCTEMbl B OKCUreHaTop, rae oborawaerca
KMCIOPOAOM M OCBOOOXAAETCA OT YrNEKUCNOro rasa. 3aTeM C MOMOLLbIO Hacoca OHA BO3BPALLAETCA B
apTepuanbHyto cuctemy. OAHOBPEMEHHO YCTPOMCTBO MNOAAEP!KMBAET OMNTUMANbHYID TemnepaTtypy MU
[aBNeHWe KpoBW. YnpaB/ieHMe BCEMM MNapamMeTpamu OcCyLecTBAAeTca nepdy3nmonorom, KOTOpbIi
KOHTPOAMPYET OOBEM LIMPKYAAUMK, HACbILEHNE KUCIOPOAOM W 3EKTPOAUTHBIN BanaHc. CoBpemeHHble
annapaTbl NO3BOAAIOT BbINONAHATL ONEPALUN AUTENBHOCTbIO HECKOIbKO YacoB 6e3 cepbE3HbIX HapyLUEHUN
remoganHammku. Takoi npuHUmMn obecneynsaeT 6e30nacHOCTb NaLMeHTa U CTabuabHOCTb GM3MONOTUYECKUX
NpoLEeccoB BO BPEMA XMPYPrMYecKoro BMeLaTebCTBa.

4. OCHOBHble KOMMNOHEHTbI annapaTa UCKYCCTBEHHOTO KPoBOObpaLLEHMA

AnnapaT WMCKYCCTBEHHOIO KPOBOOOPALLEHMA COCTOMT M3 HECKONIbKMX KJIHOYEeBbIX YacTeW: Hacoca,
OKCUreHaTopa, Ten1o00bMeHHMKa, pe3epByapa KPOBU M CUCTEMbI MarucTpanei. Hacoc BbiNosHAET GyHKLMIO
cepgua, obecneumBasn ABUMKEHME KPOBM NO KOHTYpy. OKCMreHaTop 3aMeHseT JIErKMe, Hacbllas KpoBb
KUC/IOPOAOM W yAanAsa YrAeKUcablit ras. TennoobMeHHUK peryavpyet TemnepaTtypy, npesoTBpallas
rMNoTEPMUIO UK Neperpes. Bca cuctema coeanHNAETCS CTePUAbHbIMKU TPYBKaMuK 1 cHabKaeTca faTiyMKamm
ONA MOHUTOPUHIa AaBNeHUA, TeMnepaTypbl M ra3oBOro cocrasa. Mcnosib3oBaHne 04HOPA30BbIX KOHTYPOB
CHU)KAEeT PUCK MHOULMpOBAHMA. KOMNAKTHOCTb M HAAEXHOCTb COBPEMEHHbIX YCTPOWCTB AenatoT WX
He3aMeHUMbIMM NPU NPOBEAEHMM ONepaLMi Ha CepALLe MU cocyaax.

5. MeanumnHcKoe 3HayeHme n 061acTv NpUMeHeHns

AnnapaTbl UCKYCCTBEHHOrO KPOBOOOPALLEHMA MPUMEHAIOTCA NPU ONEpPaLUAX Ha OTKPLITOM cepaue —
NPOTE3MPOBaHMM K/1anaHOB, LWYHTUPOBAHUN KOPOHAPHbIX apTepuil, KOPPEKLUN BPOXKAEHHbBIX MOPOKOB U
TpaHcnAaHTauumn cepaua. OHW MO3BONAIOT XuUpypry paboTaTb B YCNOBUAX MONHOIO KOHTPOAA Haf
KPOBOTOKOM M 6€3 pucKa mwemnn opraHos. Kpome Toro, AUK ncnonb3ytoTcs Npy NpoBeAeHMM TMNOTEPMUN,
NevyeHnn TAXKENbIX GOPM cepaevHOM HELOCTAaTOYHOCTU U NPOBEAEHMM PEAHUMALLMOHHBIX MEPONPUATUI. DTN
ycTporicTBa obecneymBatoT BOSMOXKHOCTb BbINOJIHEHUA CNOXHEULINX BMELLATE/IbCTB, PAHEE CYMTABLUMXCA
HEBO3MOXHbIMK. TakMum o6pasom, annapaTbl MCKYCCTBEHHOTO KpPOBOOOpALLEHWs CTaan OAHUM U3
Be/INYaANLLINX AOCTUKEHNIN COBPEMEHHON MeAMLNHbI.

6. OCNOXKHEHMA N PUCKU NPUMEHEHUA

HecmoTps Ha OrpomHylo nosib3y, MCMO/b30BaHWE annapaToB MCKYCCTBEHHOIO KPOBOOOPaLLEeHMS
CBA3AHO C pAgom puckosB. CpeauM HUX — remonus, TpomboobpasoBaHMe, BO3AylWwHas ambonusa u
BOCNanuTesibHble peakuuun. AantenbHoe npebbiBaHME KPOBU B MCKYCCTBEHHOM KOHTYpPE MOMKET Bbl3blBaTb
NoBpeXAEHMNE SPUTPOLUTOB U USMEHEHME CBEPTLIBAEMOCTU. TaKKe CyLLecTBYeT ONacHOCTb MHPULUMpPOBaHUA
npW HapyweHUU CTEPUABHOCTM CUCTEMBI. N MUHUMU3ALNN OCIOXKHEHUIA NPUMEHSAIOTCA COBpPEMEHHbIEe
MmaTepuasnbl, aHTUKOAryNsHTHasA Tepanusa U aBTOMATU3MPOBAHHbIA KOHTPO/Ib NapameTpos. [oarotoBka u
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OMbIT CMELMAINCTOB UIPAIOT peLlatoLLyto pPob B obecnevyeHnn 6esonacHocTy nauyeHTa. CoBpemeHHble AUK
OT/INYAIOTCA BbICOKMM YPOBHEM HALENKHOCTM, YTO 3HAUUTENIbHO CHUXKAET PUCK HebnaronpuaATHbIX
nocneacTBunii.

7. MepcnekTnsbl pa3BUTMA TEXHOIOMMIA UCKYCCTBEHHOMO KPOBOOOG paLLeHUA

CoBpeMeHHble TeHAEeHUMWN B pa3paboTKe annapaToB UCKYCCTBEHHOIO KPOBOOOpaLLLeHMA HanpaBaeHbI
Ha MOBbIWEHWE WX aBTOHOMHOCTM U 6uocoBmecTUMOCTU. BeayTca uccnefoBaHUA MO CO34aHMIO
MWHMATIOPHbIX MOPTATUBHbIX CUCTEM, KOTOPbIE MOTYT MCMOJIb30BATLCA HE TOJIbKO B ONEPALMOHHbIX, HO U B
YCNOBUAX MHTEHCUBHOM Tepanuu. PazpabaTbiBatOTCA NOAHOCTbIO UMMNNAHTUPYEMbIE YCTPOMCTBA, CNOCOOHbIE
AANTENbHO 3aMeHATb GYHKUMKM cepaua. Bonbloe BHUMaHWe yaenaeTca CoOBepPLIEHCTBOBAHUIO MEMOPaHHbIX
OKCUFeHaTOpPOB, YMEHDBLUEHMIO TPABMATUYHOCTU KPOBOTOKA M CHWMXKEHWIO noTpebneHua sHepruu.
NHTerpauma cMcTeM MCKYCCTBEHHORO MHTENIEKTA NO3BOIMT aBTOMATU3MPOBaTb KOHTPO/Ib 33 NapameTpamu
KpoBoobpalleHnss M MoBbiIcMTb 6e30macHOCTb nauueHTa. Takum obpasom, bOyayuiee TexHOJIOTUK
MCKYCCTBEHHOIO KPOBOOOPaLlLEeHUA CBA3AHO C e€ AasibHeNLLEe NnepcoHanmnsaumnen n pobotmsaumen.
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WMCKYCCTBEHHAA KPOBb U ONbIT UCNO/Ib3OBAHUA EE B NPAKTUKE HEOT/IOXKHbIX COCTOAHUMN

AHHOTauuA
McKyccTBEHHaA KpoBb NpeacTaBaser coboil nepcneKkTUBHYHO afbTepHATUMBY [OOHOPCKOM KpPOBMW,
NpUMEeHAEeMYI0 B CAyyasax, Koraa nepesimBaHnWe HEBO3MOMKHO MAWM orpaHmyeHo. OHa ucnonb3yeTca Ana
BPEMEHHOro noaaepXaHua TPaHCNOPTHOM GYHKLUMU KUC/IOPOAa U 06bEMa LIMPKYNMPYIOLLEN KUAKOCTU NpK
TAXENDbIX KPOBOMOTEPAX U LUOKOBbIX COCTOAHMAX. B cTaTbe paccmaTpuBatoTca BUAbI MCKYCCTBEHHOM KPOBMY,
NPUHLMMNbI €€ AeUCTBMA, NPEUMYLLECTBA U HEAOCTaTKK, @ TaKKe OMNbIT MPUMEHEHUSA B NPAKTUKE HEOTNIOKHOM

111



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

nomouwm. Ocoboe BHMMaHME yaeneHo npobiemam 6umocoBmecTMmocTy, 6e30MacHOCTM M NepcrnekTMBam
Pa3BUTUA CUHTETUYECKUX KPpOBE3aMEHUTeNeN.
Kntouesble cnosa:
WUCKYCCTBEHHAnA KPOBb, KPOBE3aMEHUTENIN, HEOT/IOMKHASA MOMOLLLb,
KMCNOPOATPAHCMOPTHbIE NPenapaThl, reMoguHaMMKa.
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ARTIFICIAL BLOOD AND ITS USE IN EMERGENCY MEDICINE

Abstract
Artificial blood represents a promising alternative to donor blood, especially when transfusion is
impossible or limited. It is used to temporarily maintain oxygen transport and blood volume during severe
hemorrhage and shock. The article discusses the types of artificial blood, mechanisms of action, advantages
and disadvantages, and clinical experience in emergency medicine. Special attention is given to issues of
biocompatibility, safety, and prospects for the development of synthetic oxygen-carrying solutions.
Keywords:
artificial blood, blood substitutes, emergency care, oxygen carriers, hemodynamics.

1. BBegeHue

CoBpemMeHHas MmegMLMHa NOCTOAHHO ULWET cnocobbl 3PPeKTUBHOIrO 3ameLLLeHNA LOHOPCKON KPOBU B
ycnosusx eé gedumunTta. IcKycCcTBEHHAA KPOBb ABASETCA O4HMUM U3 BaXKHENLLIUX AOCTUKEHUIA BUOTEXHONOTUM,
HanNpaB/IEHHbIM HA COXPaHEHME XKU3HW MPU TAXKENbIX KpoBonoTepax. EE npumeHeHNe 0COBEHHO aKTyabHO
B CMTyaLMsX, KOr4a AOHOPCKaA KPoBb HeAOCTyNMHa — NpuM KaTtacTpodax, BOEHHbIX KOHOINKTAX NN PeaKnUX
rpynnax KpoBu. OcCHoBHasA Leb pa3paboTKu TaKUX NpenapaToB 3aK/atoyaeTca B obecneyeHnn BpemMeHHoro
TPAHCNOPTA KUC/OPOAa K TKAaHAM M MoadepaHum obbéma UMPKYAMpPYIOWENn KpoBM A0 cTabuamsaumm
cocTosiHMA naumeHTa. CoBepLUEHCTBOBAHME MUCKYCCTBEHHbIX KpOBe3aMeHUTeNel OTKPbIBAaeT HOBble
BO3MOHOCTHM 151 MeAMLMHbI KaTacTpod M HEOTNIOXKHOM Tepanuu.

2. UcTopmsa co3aaHmna U pa3BUTUE KOHLEMLMMW.

MepBble UccneaoBaHMA NO CO34AHMIO UCKYCCTBEHHOM KPOBM Havyaanch B cepeamHe XX BeKa. YUéHble
CTpeMunmncb pa3paboTaTb BelLecTBa, CNOCOOHbIE TPAHCMOPTUPOBATL KMCIOPOL, KaK reMornobuH. Mepsble
06pa3sLbl 661N HECOBEPLLEHHBIMM, BbI3bIBA/IM UMMYHHbIE PeaKLMn 1 06134311 KOPOTKMM CPOKOM AENCTBUA.
C pa3sutmem 6MOXMMUM N HAHOTEXHOOMUI NOABUANCH HOBbIE NMOKO/IEHUA KPOBE3aMEHUTENIE — HA OCHOBE
nepdTopyrnepoaos U MoaUdULMPOBAHHOIO remMornobuHa. 3T coeaMHEHUs CNocobHbl PacTBOPATb
Kucnoposd u 6e3onacHo NepeHoOCUTb ero B TKaHU. B XXI BeKe aKTMBHble UCCNeL0BaHUA BegyTca B ANoHUM,
CLUA 1 Poccun. Co3paHne yHUBEPCAbHON MCKYCCTBEHHOW KPOBUW, NMPUIOAHON AN MacCOBOrO NPUMEHEHMUS,
OCTAéTCA OAHOM U3 rNaBHbIX 33434 COBPEMEHHOW BUOMEANLMHDI.

3. Buapbl UICKYCCTBEHHOW KPOBW

CyuiecTByeT ABa OCHOBHbIX TMNA MCKYCCTBEHHOM KPOBW: MpenapaTbl HA OCHOBe NepdTOpyrneposos
(MNdY) n remornobuHcogepawme kposesameHutenn (FCK). MDY cnocobHbl pacTBOpATb 60abluMe 06BEMbI
KMCN0pOaa, He Bbi3blBAalOT MMMYHHbIX PEaKUM U COBMECTUMbI C Ntobbimu rpynnamm Kposu. ICK, B cBoto
ouyepenb, OCHOBaHbl Ha MOAMOULIMPOBAHHbIX MOJIEKYAAX reMori06uHa, BblAENEHHbIX U3 JOHOPCKOM KpoBu
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WM CUHTE3UPOBAHHbIX MCKYCCTBEHHO. OHM 3O PEKTUBHO TPAHCMOPTUPYIOT KMCI0POA, HO TPebytoT KOHTPOAA
TOKCUYHOCTM U CTabnAbHOCTU. Kaxkapl BUA, UMEET CBOM NPENMYLLECTBA M OFPaHUYEHMA, YTO onpeaensaeT ux
NPUMEHEHNE B KOHKPETHbIX KAMHWUYECKMX cuTyaumax. CoBpemeHHble MccaefoBaHMA HanpaB/ieHbl Ha
nosbiweHne 3pPeKTUBHOCTU N BUOCOBMECTUMOCTM TaKUX NPENAPATOB.

4. MexaHu3m aencrama u Gpusnonormyeckme 0CHoBbI

NcKyccTBEHHAA KPOBb BbIMOJIHAET ABE T/aBHble PYHKLUW: MEPEHOC KUCAOPOAA M NoAAeprKaHue
06béMa UMpKyMpytlowen Kuakoctn. MNepdTopyrnepogHble npenapatbl PacTBOPSIOT KMUC/IOPOL B CBOEW
CTPYKTYpe, a 3ateM BbicBODOOXKAAOT ero B TKaHAX. [emornobuHoBble KpPOBE3aMEHUTENWN CBA3bIBAOT
KMCN0POL aHAaNOMMYHO ecTecTBEHHOMY remorno6mHy. Ob6a TMNa BELLECTB TaKKe y4acTBYOT B NOAAEPKAHUM
HOPMaNbHOTO AaBAeHUsA U 06bEMa KpPOBM, NPeAOTBPALLAA LWOK M FMNOKCUIo. MNpu BBEAEHWUM B OpraHM3m
npenapaTtbl NPOXOAAT YePE3 COCYAUCTOE PYC/O, He paspyLLlas KNeToUYHble MembpaHbl. BuocoBMecTMMOCTb U
HM3Kas TOKCUYHOCTb ABAAIOTCA KNOYEBbIMM TPEOOBaHMAMM K UCKYCCTBEHHOM KpOBW, obecneynsatommm eé
6e30nacHOCTb NP NPUMEHEHUM B HEOT/IOXKHOM NPAKTUKE.

5. MpumeHeHMe B HEOTNOXHbBIX COCTOAHUAX

B 3KCTpeHHOW MeauuMHEe WCKYCCTBEHHAA KPOBb WMCMNOAb3yeTCcA MPU MACCUMBHbIX KPOBOMOTEPAX,
TPaBMaXx, OXOrax 1 LWOKOBbIX COCTOAHUAX. OHA NO3BONAET BbICTPO BOCCTAHOBUTbL KUCIOPOAHOE CHAabXeHWe
TKaHeN OO0 MOMEHTA NPOBeAEHUs NepenmBaHMA OHOPCKOM KpoBW. MpenapaTbl NPUMEHALOTCA B YCA0BUAX
CKOpPOWM MOMOLM, NPM TPAHCMOPTUPOBKE MOCTPAAAaBLIMX M B OMNEPALMOHHbLIX MPU HEBO3MOMKHOCTU
Hemea/ieHHOro nepenmBaHusa. OCOBEHHO UEHHbIM SBAAETCA MCNONb30BaHME WCKYCCTBEHHOM KpPOBW B
BOEHHOW MegMLMHE U NONEBbIX rOCNUTANAX. TakMe pacTBOpPbl He TPeOYT COBMECTUMOCTM MO Fpynnam u
pe3yc-baKTopy, YTO 3HAYUTEIbHO YCKOPAET NPOLECC IeHEHMA U NOBbILIAET LWAHCLI Ha BbIXKMBaHWe MNaLMeHTOB.

6. MpenmyLecTsa n orpaHMYeHNAa NPUMeEHeHNA

OCHOBHbIMW MPEUMYLLECTBAMMU UCKYCCTBEHHOM KPOBM ABAAIOTCA YHUBEPCANbHOCTb, A/INTE/bHbIN CPOK
XPaHEeHUs M OTCYTCTBUE HEObXoAMMOCTU Nogbopa no rpynne KpoBu. OHA YCTOMYMBA K UHOEKLMAM N MOXKET
Mcnonb3oBaTbca B MOObIX ycnoBuAXx. OAHAKO CyLWEcTBYHOT W OFpaHMYEHMA — BbICOKAA CTOMMOCTD,
BO3MOXHOCTb TOKCMYECKUX PeaKLUMi U HemnosHaa 3ameHa Bcex QYHKLUMIA HaTypasbHOM KpoBu. HekoTopeble
npenapatbl MOFYT Bbi3blBaTb MOBbLIWEHWE apTEPMANbHOMO [AaBAEHUMA WAWM BOCMA/IMTE/NbHbIE peaKLUu.
HecmoTpa Ha 3710, 3pPEeKTMBHOCTb NPU BPEMEHHOM KOMMEHCAUMM KPOBOMOTEPU AENAET UCKYCCTBEHHYIO
KPOBb HE3aMEHUMbIM CPEeLACTBOM B NMPAKTUKE HEOT/IOXKHOW MOMOLLN, 0OCOBEHHO B 3KCTPEHHbIX CUTYaLMAX,
KOraa CYéT MAET Ha MUHYTDI.

7. MepcneKkTnBbl pa3BUTUA M 3aK/I0YEHUE

Byayuiee MCKYCCTBEHHOM KPOBM  CBA3AHO C  COBEPLUEHCTBOBAHMEM  HAHOTEXHONOTUIA WU
6MOCOBMECTUMbIX MaTepuanoB. YuéHble paspabaTbiBatoT npenapatbl, KOTOPble CMOTYT He TOJIbKO
NnepeHoCUTb KUCA0POA, HO M BbINOAHATb Apyrne GYHKUMM KPOBUM — TPAHCMOPT MUTATENbHbIX BELLECTB,
yyacTve B MMMYHHOM 3alumTe U perynaumm obmeHa. MayT KAMHUYECKME UCNbITaHMA HOBbIX MOKOJIEHWUI
KpoBe3aMeHuUTene C AAUTENbHbIM  NEepuogoM  LMPKYAAUMM U MUHUMANAbHOM  TOKCUMYHOCTbIO.
MepcneKkTMBHbIM HaNpaB/ieHWEM ABNAETCA CO34aHWE TMOPUAHLIX CUCTEM HA OCHOBE HaHOYacTUL, M
CUHTETUYECKMX MeMbpaH. Pa3BUTME WCKYCCTBEHHOW KpPOBWM OTKPbIBAeT MNyTb K pPeBOAOLUMM B
TPAHCPY3NONOrNM U CACEHUNIO MUISIUOHOB KUSHEWN MPU HEOT/IOXKHbIX COCTOAHMUAX.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
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ACCUCTEHT

Kadeapbl ny4eBOM AMArHOCTUKMK, IeYeHUA 1 OHKoormKn FocyaapcTBeHHoro MegmumMHCKoro
yHuBepcuTeTa TypKMeHUCcTaHa umeHn MblpaTa MappoleBa

MPO®UNAKTUKA PAKA NEYEHU N BO3SMOXHOCTU UMMYHOTEPANMUU

AHHOTauuA

PaK neyeHun 3aHMMaeT 04HO M3 BeAyLMX MecT cpean OHKONOrnMYyeckmx 3abonesaHuii B mmpe, ycrynas
NNWb paKky NErkKMX W Kenyaka No ypoBHIO cmepTHOCTU. Haumbonee pacnpocTpaHéHHaa ¢dopma —
renatouenntonapHasn KapuuHoma (ILUK), yacto passuBatowwanca Ha GoHe XPOHNUYECKUX BUPYCHbIX renaTuToB
B n C, ankoronbHo 60/1€3HM NEYEHU N HEeaNKOro/bHOW KUPOBOK H60NMEe3HU neyeHn . B gaHHOW cTaTbe
PacCcMaTPUBALOTCA OCHOBHbIE HanpasaeHua npodunaktukm LUK, BKAOYaA BaKUMHALMIO NPOTUB BUPYCHbIX
renaTUToB, aHTUBMPYCHYIO Tepanuio, Koppekuuio obpasa KM3HW W [ueTMyYeckux npusbldek. Ocoboe
BHMMaHWE YyAeNeHO COBPEMEHHbIM MoAxodam K WMMMyHOTepanuu: MNPUMEHEHUID UHIMBUTOPOB
KOHTPO/IbHbIX TOYEK, KNETOYHON Tepanuu, BaKUWMH NPOTUB OMyXosei U KOMOUHMPOBAHHLIM METoAaM
nevyenus. Llenb nccnenoBaHWA — MNoOKasaTb, KaK MHTErpauua npodunakTMYecknx mep U MMMyHoTepanuu
cnocobHa CHM3UTbL 3a60/1eBaeMOCTb M CMEPTHOCTb OT paKa MeyeHu.

Kniouesble cnosa:
paK NeyeHu; renaToLeNNoNAPHAA KapLUMHOMA; NPODUNAKTUKAE; BaKUMHALMS; MMMYHOTEpPanus;
WMHIMBUTOPbI KOHTPOJIbHbIX TOUYEK; XPOHUYECKUIA renaTuT; OXKUpeHue;

|. BBegeHue

lenatouenntonapHasa KapuuHoma (FLUK) ABnseTcs OCHOBHOM 3/10Ka4eCTBEHHOW OMYXOJblO MEYeHw,
coctaBnAa 6onee 90 % Bcex NepBUYHbIX ONYXOJIei 3TOro opraHa. ExXerogHo B M1pe ANarHoCcTMpyeTca CBbllle
MW/IMOHA HOBBIX C/Iy4a€eB, U MPOTrHO3 NPU 3TOM 3ab0/71eBaHMM OCTAETCA HEBNAroNPUATHLIM.

MockonbKy addeKTMBHbIE MeToabl nedeHnsa MUK orpaHuyeHbl, npoduaaktMka U MMMyHOTEpanua
CTQHOBATCA CTPATErMYECKM BAaXKHbIMU HAaNpPaBAEHUAMMU COBPEMEHHOM MeAULMHbI.

Il. MpodunnaKTMKa paKa neyeHu

1. BakumHaumsa n 6opbba ¢ BUPYCHbIMU MHDEKLMAMM

[NaBHbIA War B NepBMYHOM NPOPUNAKTUKE — MNpefoTBpaLLEHME 3apaXKeHWUA BUPYCOMm renatuta B
(HBV). BBesmeHue BaKuuHbl nNpotMB HBV ao0Ka3ano CBOK BbICOKYD 3GGEKTUBHOCTb: B CTpaHax, rae
BaKLMHaLMA BBEAEHA B HALLMOHAbHbIE MPOrpaMmbl, ypoBeHb 3abonesaemoctu UK y aeteit cHM3nACA noytu
Ha 80 %.
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Ona Bupyca renatuta C (HCV) noka He cywectByeT BaKLUMHbl, HO NPUMEHEHWE MpPAMbIX
NpPoOTUBOBUPYCHbIX npenapatoB (DAA) no3BonseT NPaKTUYECKU MONHOCTbIO YCTPAHUTb MHOEKLMIO, Tem
CaMbIM CHMXKAA pUCK pa3suTua LK.

2. AHTUBMpPYCHaA Tepanua

MauneHTbl ¢ XxpoHnyeckummn HBV n HCV TpebyloT 4nnTenbHOro neYeHns gnsa nogaBneHus BUPYCHOM
penavkaunn n npodunaktukm umpposa. CoBpemeHHble aHTUBMPYCHbIe NpenapaTbl CHUXKAKT puck MUK Ha
50-70 %. BaxkHbIM ABNSAETCA PErynsApHbIA KOHTPOAb BUPYCHOM Harpyskn n GyHKUMM NeYEHU.

3. Koppekuusa obpasa *KU3HU U NUTaHKA

MepeenaHue, OXupeHue, 3n10ynoTpebieHMe anKorosieM U  ManoNoABUMKHbLIA 06pa3  KM3HWU
3HAYMTENbHO YBE/INYNBAIOT BEPOATHOCTb pa3sutma UK.

PekomeHaaLnKM BKAOYAIOT:

noAgepaHne HoOpManbHOro nHaekca maccol Tena (MMT < 25 Kr/m?);

perynsapHyo G1U3nYecKyto akTUBHOCTb (MUHUMYM 150 MUHYT yMepPEeHHOW Harpysku B HeAenN);

orpaHuyeHue ynoTpebaeHunaA afkorons;

paumMoH, boraTblit 0BOLLLAMU, PbIDOI, 3N1aKAMMN N KNETYaTKOM.

TaKKe Ba*KHO KOHTPO/IMPOBaTb BO3AelcTBME adpIaTOKCMHOB — TOKCMHOB FPUOKOB, BCTPEYAOLLMXCA B
HEKaYeCTBEHHbIX 3/1aKax U opexax, KoTopble 061a4at0T CUIbHBIM KaHLLePOreHHbIM 3ddeKToM.

4. TocyaapcTBEHHbIE N 0bOLLLECTBEHHbIE MepbI

Ha ypoBHe 34paBooxpaHeHnsa ocoboe 3HavyeHne MMELOT:

MaCCoBaA BaKUMHaAUMA HOBOPOXKAEHHbIX NpoTme HBV;

NpOrpammbl CKPUHWHIA Ha BUPYCHbIE renaTuTbl;

NoBbILEHME OCBEAOMNEHHOCTM HaceneHnsa o GaKkTopax PUCKa;

dbopmMmmnpoBaHME HAUMOHANbHBIX PETMCTPOB MNALMEHTOB C XPOHUYECKUMM 3a601EBAHUAMM NEYEHN.

[ll. UmmyHOTEepanua paka neyeHu

1. CywHOCTb U BUAbI UMMYHOTEpPanNun

MMmyHOTepanua Hanpas/sieHa HAa aKTUMBAUMIO COOCTBEHHOM WMMMYHHOM CUCTEMbl NaumMeHTa Aans
PaCcno3HaBaHMA U YHUUTOXKEHUA OMYyXONEBbIX K/IETOK.

OcCHOBHble BUAbI:

MHrMbutopbl KOHTPObHBIX Touek (checkpoint inhibitors): npenapatbl, 610KUpylowMe monekynbl PD-
1, PD-L1 n CTLA-4, BOCCTaHaB/AMBAOLWME aKTUBHOCTb T-TMMOLUTOB.

ApanTUBHAA KNeTOYHaA Tepanma: UCMOJIb30BaHNE FreHEeTUYECKM MoANPUUMPOBAHHBIX T-KneTok (CAR-
T) ANA TOYEYHOTO YHUUTOXKEHNA OMYXONMN.

TepaneBTMYeCKME BaKLMHbI: HanpaB/ieHbl HA GopMMpoBaHMeE cneundpuyeckoro NPOTUBOONYX0EBOM0
MMMYHHOTO OTBeTa.

2. OcObEHHOCTN MMMYHHOW CUCTEMbI NEYEHHU

MeyeHb — oOpraH C BbICOKOW TONEPAHTHOCTbIO K aHTUreHam, 4YTO ObODBACHAET C/AOXKHOCTb
MMMYHOTEpanuMu. B muKpocpeae onyxonu MNpUCYTCTBYIOT KAETKM, NoAaBastowme MMMYHHbIM oteeT (T-
perynatopsbl, makpodarn M2-tuna, MDSC), co3gatowpme KMMMYHHOE YKPbITUE» AN ONYXOJIN.

3. KnnHnyeckme AoCTUKEHUA

MpopblBHbIM cTano opobpeHne KombuHaumm Atezolizumab + Bevacizumab Kak nepsoii AvMHMU
Tepanuu TUK. 3To coyeTaHMe AEMOHCTPUPYET 3HAYUTENIbHOE YBeAMYeHWe obuiel BbIXKMBAEMOCTM MO
CPaBHEHUIO C TPAAMLMOHHOM XMMMOTepanuei.

JKcnepuMeHTanbHble MOAENM NOoKasanu, 4yto 6n0kaga PD-1 n CTLA-4 moXKeT npeaoTsBpallaTth
dbopmmMpoBaHME ONyxonein B NeYEHN Y XKMBOTHbIX C LLUPPO30OM.

4. KOMbMHMpPOBaHHbIE NOAXOAbI M NEPCNEKTUBDI
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NccnepoBaHua HanpasnaeHbl Ha ob6beaMHEHME MMMYHOTEpanuMM C TapreTHbIMUM npenapaTamu
(Sorafenib, Lenvatinib), a Tak»e ¢ meToaamm NOKaNbHOTO BO34enCcTBUA — abnauuneit nambonunsaumeit. Takne
KOMBWHaLMM YCUANBAIOT MPOTUBOOMYXONEBbIM OTBET M YMEHbLUIAIOT PUCK peuunamsa.

MepcnekTMBHbIM HanpaBAeHUEM ABAAETCA NPOGUIAKTUYECKOEe MNPUMEHEHWE MMMyHOTepanuu vy
NauneHTOB BbICOKOTO PUCKa — HanpuMep, Npu XpOHUYeCcKom renatute B/C nam nocne pesekunm nepsuyHom
onyxosu.

IV. Mpobaembl 1 orpaHUYeHun

HecmoTps Ha ycnexu, MMMyHOTEpPanua 0CTaéTca AOPOrocToALen U He Bceraa adpeKTMBHOM Ans BCeX
nauMeHToB. Bo3aMoKHbI NOBOYHbIE 3PPEKTDLI, BKAKOYAA ayTOMMMYHHbIM renaTtuT U BOCManUTe/IbHbIE PeaKLUN.

OTcyTcTBUE HAfEKHbIX BUOMAPKEPOB NpeAcKa3aHUA OTBETA Ha Tepanuto ABAAETCA O4HOM U3 FNaBHbIX
3afay 6yayLmx ncciesoBaHuit.

V. 3aKkntouyeHune

MpodunnakTMKa U UMMYyHOTEpPANUA paka NevyeHn B3auMoAOMNONHAT APYr Apyra.

MpodunakTMKa CHUMKAET 4YacTOTy BO3HWKHOBEHWA 3aboseBaHUA MYTEM BaKUMHALMMK, Je4YeHus
BUPYCHbIX MHOEKUMI N U3MEHEHUA 06pasza KU3HMU.

MMmyHOTEepanua OTKPbIBAaeT HOBble FOPM3OHTbI B JIEYEHUWN YIKe Pa3BMBLUEWCA OMyXo/au, NOBbIWas
BbI)KMBAEMOCTb M KQYeCTBO KM3HW MNALMNEHTOB.

B byaywem MHTerpauma 3TMx noaxonos M pPasBUTUE MEPCOHANN3NPOBAHHOM MeAMLMHbI NO3BOAAT
CYLLLECTBEHHO COKPaTUTb CMEPTHOCTb OT PaKa MeyeHu.
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Mpenopasatenb Kadeapbl MeANLMHCKON 3KOJOTUN U TUTUEHDI.
locypapctBeHHOro MeauumMHCKOro yHusepcuTteTa TypKMeHUCTaHa
umeHu MbipaTa lappbleBa
TypKmeHucTaH r. Awixabag,

PACYET SHEPTETUYECKUX 3ATPAT OPTAHU3MA. COCTAB/IEHUE PA3AENOB NPUEMA NULLIU (MEHIO)

AHHOTauuA

B cTaTbe paccMoOTpeHbl MeToAbl PacYETa IHepreTUYEeCKMX 3aTpaT YenoBeKa, BINAHME BO3PacTa, Macchl
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Tena u ypoBHA (U3MYECKOM aKTUBHOCTM HA CyTO4YHble MOTPeOHOCTM B 3Hepruu. NoKa3aHO 3HayeHue
cbanaHCMpOBaHHOrO NUTAHUA ANA NoAAepXKaHUs ONTUMabHOro sHepreTMyeckoro obmeHa. MpeacraBaeHsi
NPUHLUMMbI COCTAB/IEHMA MEHIO C YYETOM KaJIOPUMNHOCTU, COOTHOLLEHMA BeIKOB, }KUPOB U YI1eBOA0B, a TaKKe
bnonorMyeckom LEHHOCTU MpPOAYKTOB. PaccmoTpeHbl 0COGEHHOCTM PaLMOHOB ANA AWUL, C PA3ANYHbIMU
TMNaMn GU3NYECKO aKTUBHOCTM U Npodeccuit.
Kniouesble cnosa:
3HepreTMYecknin obMeH, KaJIoOPUNHOCTb, PaLMOH, BESTKK, KUPbI, YIAeBoAbl,

¢M3M‘4€CKaﬂ AdKTUBHOCTb, MEHIO.
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CALCULATION OF THE BODY’S ENERGY EXPENDITURE. DEVELOPMENT OF MEAL PLAN SECTIONS

Abstract

The article discusses methods for calculating human energy expenditure, considering age, body mass,
and physical activity levels. It highlights the importance of balanced nutrition in maintaining optimal energy
metabolism. The principles of meal planning are presented, focusing on caloric content, macronutrient ratios,
and the biological value of foods. The paper also explores dietary recommendations for people with different
levels of physical activity and occupational demands.

Keywords:
energy metabolism, caloric intake, diet, proteins, fats, carbohydrates, physical activity, meal planning.

MoHATWE 3HepreTnyeckoro obmeHa

JHepreTuyeckMii obmeH npeacTaBAseT coboi COBOKYMHOCTb BCEX XMMMUYECKMX MPOLLECCOB B
opraHusme, obecneuymBatowmx nonydyeHue, npeobpasoBaHMe M UCNoNb30BaHWe 3HepPrMK. OH Heobxoanm
ONA NoAAepXKaHUA KU3HEeAeATeIbHOCTU KNETOK, paboTbl OPraHoB U CUCTEM. DHEPrus NOCTynaeT B OpraH1M3m
C NUWEN M PacxodyeTcs Ha OCHOBHbIE }KM3HEHHble MPOLECCbl — AbIXaHWe, CepaeuHYIo AeATeNbHOCTb,
TEPMOPETYNALMIO U GU3NYECKYIO AKTUBHOCTb.

OcHoBHOM 06MeH U ero onpeaeneHme

OcHOBHOIM 06MeH — 3TO MMHMMa/bHbIA YPOBEHb dHEpProsaTpaT, HeobXoANMbIN ANA NoAdeprKaHusA
KU3HEe[EeATeIbHOCTU OpraHM3mMa B COCTOAHWMM Nokosa. [nA ero onpegeneHvs npumeHsiotca Gopmybl
lappuca—beHegukta M MuodamHa—CaH *eopa, yuuTbiBalowWwMe MOA, BO3PACT, POCT M maccy Tena.
Mony4yeHHble AaHHble CyKaT 6a3oi oA pacyéTa CyTOUHOM NOTPEeBHOCTU B Kaopuax.

BavsaHMe GU3NYECKON aKTUBHOCTU HA 3HepronoTpebaeHme

dusnyeckas aKTMBHOCTb CYLLECTBEHHO YBEANUYMBAET 3HepreTuyeckne 3atpatobl. Mpu nérkoi pabote
aHepronoTpebneHune Bo3pacTtaeT Ha 30-50 %, npu ymepeHHoi — Ha 70—-100 %, a npu TaXKENon dnsnyecko
Harpyske — 6osiee yem Ha 150 %. YpoBeHb aKTUBHOCTW Y4YMTbIBAeTCA B BUAE KoaddpuuMeHTa, KOTOPbIM
YMHOKAIOT NMoKasaTe/ib OCHOBHOIO obmeHa.

BospacT n pusmonornyeckne ocobeHHocTu

BospacT BAMAET Ha CKOPOCTb 0BMeHa BeLecTB: y AeTei U NoAPOCTKOB 06MeH UHTEHCUBHEE, Yem Y
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B3pOCAbIX, @ nocse 40 neT NOCTENEHHO CHMXKaeTCA. TaKKe BaXKHbl COCTOAHWUE 34,0P0BbA, YPOBEHb MbILLEYHOM
Maccbl U TOPMOHaNbHbIN GOH. MO3TOMY NpU pacyéTe KaJopUAHOCTU PaLMOHOB A/1A PA3HbIX BO3PACTHbIX
rpynn NPUMeEHAITCA KoppeKkTUpyowme KoadPuumeHTol.

OnpepaeneHne cyToOYHON NOTPEOHOCTM B SHEPTUMU

CyTo4HasA saHepreTMyeckaa NoTpebHOCTb CKNAAbIBAaETCA M3 OCHOBHOIO 06MeHa, 3aTpaT Ha GpM3nYecKyto
AKTMBHOCTb U TepMmoreHesa nuwm. [na B3pocablx oHa Konebaetca ot 1800 go 3500 KKan B 3aBUCMMOCTU OT
nona u npodeccun. Hanpumep, paboTHUKM YMCTBEHHOTO TpyAa Hyxkapatotca B 2200-2500 KKan, a nvua
TAXENOro pusmyeckoro Tpyaa — 40 4000 Kkan B CyTKM.

MPUHLMNbI COCTaBNEHUA PALLMOHANIBHOTO MEHHO

Mpy NNaHWMPOBAHUN MEHIO YYMTLIBAIOT KaJlIOPUMHOCTb, COOTHOLWEHNE GENKOB, KMPOB U YrNeBoa0B
(B:XK:Y = 1:1:4), pazHoobpasune 1 BUONOTMYECKYIO LIeHHOCTb MPOAYKTOB. B pauuoH BKAOYAOT MACO, pbiby,
MOJIOYHblE MPOAYKTbI, 0BOWM, GPYKTbl U 31aKK. NUTaHWe [OMAKHO ObiTb APO6HbIM, 4-5 pa3 B AeHb, C
paBHOMEPHbIM pacnpeneneHnem Kaaopuin B TeHEHUE CYTOK.

MeHto AnA pasHbIX YPOBHEN PU3NYECKOM aKTUBHOCTHU

[na nnuy, ¢ HU3KOM aKTUBHOCTLIO PALMOH AO/IKEH BKAOYATL O0/bLUE PACTUTENIbHOW MWLM U MeHblUe
*KMpPOoB. 158 CNOPTCMEHOB U PabOTHUKOB TAXKENOrO TPYA3a — NOBbIWEHHOE cogepikaHme 6enka U yrneson0s
A2 BOCCTaHOBNEHUA SHEPrnn. BaxkHO TaKkKe cobntoaatb 6anaHc BUTAMUHOB U MUKPO3/1EMEHTOB, OCOBEHHO
rpynnbl B 1 MarHua, y4acTByoLWMX B 3HEPreTU4eckom obmeHe.

MpaKTuyecKkoe 3Ha4YeHWe pacyéTa sHeprosaTpaT

MpaBWAbHbIN PacYéT 3Hepro3aTpaT NOMOraeT COCTaBUTb PAUMOH, 0becneymBatoOLMn JOCTATOUHbIN
YPOBEHb 3Heprum 6e3 M3bbITOUHbIX Kafiopuit. 3To cnocobcTByeT NoAfepKaHMI0 HOPMasbHOM Maccobl Tena,
NpPoduNaKTUKe OXMPEHUA W  METaboNMYECKUX HapyweHun. WHOMBMAYANbHbIA MNoAX0h4, K PacyéTy
notpebHocTelt n NoAbopy NPOAYKTOB ABAAETCA OCHOBOM PaLMOHAIbHOMO NUTAHUA U 340P0BbA.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
1. MoKkposckuii A.A. OCHOBbI paunoHanbHOro nNuTaHua. — MockBa: MeguumHa, 1987. — 368 c. — URL:
https://search.rsl.ru/ru/record/01001346486
2. TytenbAaH B.A. Hytpuuymonorma. — Mocksa: [D0TAP-Megma, 2019. — 640 c. — URL:
https://e.lanbook.com/book/164391
3. KokopwuHa E.M. NuTaHMe Yenoseka: pusnmonormyeckme ocHosbl. — CaHKT-lMNeTepbypr: SlaHb, 2018. — 384 c.
— URL: https://e.lanbook.com/book/128842
4. MapTuHumK A.H. PaumoHanbHoe nuTaHue 1 340poBbe Yenoseka. — Mockea: MUA, 2017. — 312 c. — URL:
https://booksee.org/book/593892
5. Jlunatos H.H. dwusmonorma nutaHuAa. — MockBa: Akagemuns, 2012. — 288 c. — URL:
https://e.lanbook.com/book/74532
6. BonkoB B. B. dHepreTnueckuii obmeH u nuTaHme yenoseka. — MockBa: Hayka, 2010. — 274 c. — URL:
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AmaHoBa Cenbbu

3aBeaytowuii

Kadeapoi meanuMHCKOM 3KONOTMN U TUTUEHDI

lfocypapcTtBeHHOro MeguMuUMHCKOToO yHMBepcuTeTa TYpKMeEHUCTaHa
nmeHu MbipaTa MNappbleBa

NOCTNAHAEMMWYECKUE TEHAEHUUW B PA3BUTUN MEOULUUHCKOM TMIUEHDI

AHHOTauuA

Manaemma COVID-19 BbisiBUaa M yckopuna TpaHCcopMaLmMio CTaHAAPTOB MEAULMHCKON TMIMEHDbI B
yuypexaeHuAx 34paBOOXpaHeHMA. B cTaTbe paccmaTpuBalOTCA KAOYEeBble TEHAEHUMW B  pPa3BUTUM
MELMLMHCKOM TMIMeHbl B NOCTNAaHAEMUYECKUA NEPUOL: YCUNEHNE M NOCTOSHCTBO MEpP MO Ae3nHbEeKLMn U
ybopKe, MoBbllleHNE 3HaYMMOCTU CPeAcTB WHAMBMAYanbHON 3awmtbl (CU3), ycuneHne MOHUTOPUHra
cobntoaeHns NpPaBuN TMIMeHbl, a TaKXKe BHeApPeHMe HOBbIX TEXHOIOMMA N YCTOMYMBLIX MPaKTUK («3enéHasn
rurneHa», pobotmsauma). OTMeyaeTca, YTO HapAAy C yAy4dyleHMeM OTAE/bHbIX MoKasaTesnel cobnogeHns
rMIMeHMYECKNUX HOPM BO3HMKAIOT BOMPOCbI O COXPAaHEHUN LOCTUIHYTOrO YPOBHS M O TOM, Kak obecneyunTb
YCTOMYMBOCTb 3TUX M3MeHeHUI. Llenb cTaTbM — CUCTEMATU3MPOBATb OCHOBHbIE HAMPAB/EHMA Pa3BUTMA
MEAMLMHCKOM TMrMeHbl nocae NaH4eMUN, OLLEHUTD BbI3OBbI U MEPCNEKTUBbI

Kniouesble cnosa:
MeAMLUMHCKanA rMrmeHa; MHOEKLMOHHbIN KOHTPO/b; NOCTNaHAEMUYECKUIA Nepuos; YOopKa 1 aesanHbeKkums;
CpeacTBa UHANBUAYANbHOM 3aLLNTbI; YCTOMUYMBOE Pa3BUTUE; TEXHONOIUU TMITUEHDI;
MOHWTOPUHT cOBNt0AEHMA.

|.BeegeHue

MNaHaemma COVID-19 obHaxumna cnabble mecta cucTeMbl MHOEKLLMOHHOTO KOHTPOS B MEAULIMHCKNX
OpraHM3aumax M yCKopuna NepecMoTp NOAXOAOB K MeAMUMHCKON rurneHe. [lo naHAEMUM BHUMaHME K
ybopke, aesnHbeKuMn n MHANBUAYANAbHOM 3awmTe OblI0 COCPEeLOTOYEHO FNaBHbIM 0O6Pa3oOM Ha 30Hax
BbICOKOFO pWCKa; Nociae naHAemMuMW 3afayy PacliMpPUINCh HA BECb KAMHWYECKUMA U agMWHUCTPATUBHbLIN
NPOCTPAHCTBA YUPEKAEHUMN. YUNTbIBAA, YTO MHPEKUMOHHbBIE OCNOKHEHMSA OCTAIOTCA 3HAUYMMOM Npobiemoi
B 3[paBOOXPaHEHMM, aKTya/lbHbIM AIBAAETCA aHA/M3 TOro, Kakne TeHAeHUMM CHOPMMUPOBANNCE U KAK OHU
MOTYT CTaTb YCTOMYMBbLIM 3/IEMEHTOM CUCTEMDbI.

Il. OCHOBHble TEHAEHLMM PA3BUTUA MELMULMHCKOM TMIMEHbI NOCAE NaH4EMUMU

1. YcuneHne meponpuatnin no ybopke u gesnHoekumnm

Mocne naHgemuu nNopsaok YOOpKM U Ae3vHOEKLMU B MEOULMHCKUX YYPEKAEHUAX CYLLECTBEHHO
N3MeHuACA:

YactoTa ybopKM M ae3nHPeKunn noBepxHocTel 0bLLero nosb3oBaHMA U «BbICOKOKOHTAKTHbIX» 30H
3HauYUTENIbHO BO3poC/a.

PacwupeHa 30Ha NPUMEHEHUS MEPONPUATUIA: He TOJIbKO OnepaLMoHHble U ManaTbl MHTEHCUBHOWM
Tepanuu, HO 1 KOPUAOPbI, XON/bl, RAMUHUCTPATUBHbIE MOMELLEHUA.

AKTMBHO BHeZpAOTCA HOBble TexHosorum: Y®-C cBeT, 3/1eKTPOCTaTUYEeCKoe pacnblieHue,
aBTOMATM3MPOBaHHbIE YCTPOMCTBA.

BakHbIM CTaNo AOKYMEHTUPOBAHWE NPOLLECCOB U YCUAEHWNE KOHTPOA KayecTBa YOOpKu.

2. lMoBblWeHHasA posb CpencTB MHAMBUAYANbHOM 3awmTbl (CA3)

Mcnonb3oBaHWe Macok, NepyaTok, 3alMTHbIX Xa/1aTOB CTano 6osee CUCTEMHBIM, @ HE UCK/TIOUYNUTENIBHO
BO BpeMA aNuaeMuu.
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Ob6yueHMe nepcoHana NnpaBmMabHOMY HaaeBaHUIO U cHATUIO CU3, a TaKKe KOHTPO/1to 3a cobaoaeHnem
3TUX HOPM CTAJI0 YaCTbt0 HOBOW MMIMEHNYECKOM KYNbTYpPbI.

3. MOHUTOPWHT coba0AEHUA TMTUEHDbI U NOBEAEHYECKME USMEHEHWA

NccnepoBaHWA NoKasanm, 4to cobaofeHne NPaBUA TMIMeHbl PyK cpeay MeauuMHCKOro nepcoHana
BbIPOC/IO B rO4 NAaHAEMMK, HO 3aTeM HABNIOAAETCA CHUMKEHME, YTO CTAaBMT BONPOC 06 YyCTOMYMBOCTY.

Hanpumep, B 04HOM MCCNef0BaHUM CPEAHNIA YPOBEHb COBMOAEHMA TUTUEHBI PYK yBennumncs B8 2020
rogy Ao 59,2 % no cpasHeHuto ¢ 42,5 % 8 2018 roay.

Tem He MeHee, CHWXXeHMe Nocse aKTUBHOM ¢asbl yKasblBaeT Ha HeEOBXOAMMOCTb MOCTOAHHOrO
06y4eHMsa U MOTMBALMM NEPCOHaNa.

4. TexHONOrMYeCcKMe U yCTOMYMBbIE MPAKTUKM (3e1EHanA rMrneHa)

MosiBMNacb TEHAEHLMA K «3€/1IEHOMN TMIMeHe» — UCMOJIb30BaHWE 3KO0rMYeckm 6e3onacHbIX YNCTALLMX
CpeacTs, MaTEPUAIOB C HU3KMM BO3AENCTBMEM Ha 34,0POBbE M OKPYKalOLLYLO cpeay.

Ncnonb3oBaHMe AaHHbIX U UMEPPOBbLIX TEXHONOIMIA ANA NPOrHO3MPOBAHMA 30H PUCKA, ONTUMM3ALLUN
rpadMKoB yOOPKM M KOHTPOAA KayecTsa.

BHeapeHMe pobOTU3MPOBAHHbLIX YCTPOMCTB Aaa YOOPKM U Ae3MHPEKLUM, YTO MO3BONSAET CHUXKATb
HarpysKy Ha NepcoHan n MMHMMMU3NPOBATb OLIMOKY YesoBeKa.

5. Mpo3payHOCTb M KyNbTypa rMrueHbl

MauneHTbl M  OOLWECTBEHHOCTb CTa/sin bosiblie TpeboBaTb MNPO3PAYHOCTM OT  MEAULIMHCKUX
YUPENKOEHWUI: YTO U KaK AeNaeTca B YaCTu rMrneHbl U NPoPUAaKTUKN MHPEKUMIA.

BarKHbIM CcTas aneMeHT NPOPUNAKTUKN — He TONIbKO TEXHUYECKME MepPONpPUATUA, HO N OCO3HAHHOCTb
nepcoHana 1 NaLmMeHToB B YacTn MHPEKUMOHHOM 6e3onacHOCTH.

[ll. BbI30Bbl M OrpaHnyeHmnn

HecMmoTps Ha yny4ylleHusA, COXpaHEHME BbICOKOTO YPOBHA COBOAEHMA TUIMeHbl OCTAETCA CNOXKHOM
3a4a4en: nocne akTMBHOWM $asbl NAHAEMUN MOTUBALMA MOXKET CHUXKaTbCS. P

TpebyeTca 3HaunTeIbHOE GMHAHCMPOBAHME U PECYPCbI /151 BHEAPEHUSA HOBbIX TEXHONOMNI, 06yYeHus,
MOHUTOPUHTA.

Heobxogmma cTaHAapTM3aumMa U rapMOHM3aLLMA NPOTOKO/IOB: pasHble YYperKaAeHUsa U CTPaHbl MOryT
Nno-pasHOMYy MHTEPNpPEeTUPOBaTbL TpeboBaHMA.

3KosiorMyeckne UM ycTonumeble noaxoapl TPebytoT 6anaHCMPOBaHMA:  IKOJOTMYHOCTL VS
3¢ PEKTUBHOCTb Ae3MHPEKUUNN.

KynbTypa rurveHol TpebyeT He TONbKO TEXHUYECKUX PeLleHWn, HO U YCTOMYMBBLIX W3MEHEHMI B
noBeAEeHMN NePCoHaNa N NALNEHTOB.

IV. MepcneKTmnebl pa3BuUTHA

Ha nepcnekTnsy BMAHO WMHTErpaumio rMrmeHbl C UMPPOBLIMU PELLEHUAMU — «YMHbIE» CUCTEMDI
MOHUTOPUHTa, l0T-AaTYMKK, aHaNN3 BONbLUMX AAHHbIX MO MOTOKaM NaLMEHTOB M yHOpKe.

YcuneHne noprotoBKM WM MOCTOAHHOFO OOyYeHWA nepcoHana, pa3BUTUE KyabTypbl 6e3onacHol
TMTMEHbl KaK YacTu KOPNopaTUBHOM He30nacHOCTH.

YKpenneHve CTaHOApTM3aUMM Ha HALMOHA/NIbHOM M MeXAYyHapOAHOM YPOBHAX, CO34aHME HOBbIX
HOPMAaTUBOB C YYETOM OMbITa MAHAEMUMN.

JanvHellee pa3BuUTUE YCTOMUMBBIX (3€1EHBIX) PELIEHMIA: YUCTAWME CPeaCTBAa HOBOMO MOKO/EHMS,
MaTepuasbl C aHTU-MUKPODOHOM 3aLLNTON, CHUMKEHME XMMUYECKOWN Harpy3Ku.

YcuneHune yyactva nauMeHTOB — BUAMMOCTb Mep, MHOOPMUPOBAHME, NPUBNEYEHUE K KyNbType
6e3sonacHocTu.

V. 3akntouyeHune

MocTnaHAeMMYecKMiA nepmuoa, cTan NOBOPOTHLIM MOMEHTOM ANA PA3BUTUA MEAULNHCKON TMIMEHDI.
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YcuneHHble Mepbl, TEXHOJOTMYECKME WHHOBALMW, HOBble CTAHAAPTbl WM Ky/AbTypa TUIMEHbl MOAYYUIU
6bICTPbIN MMNYAbC. B TO e Bpema BaXKHbIM ABAAETCA CAENATb 3TU U3MEHEHMA YCTONYMBBIMMK: 0becneymnTn,
4yTob6bl CcObNOAEHME HOPM He OblNo «BPeMEH-HOW BCMbIWKOM», @ NPEeBPATUAOCh B CUCTEMHbBIN 31eMEHT
MEeAMUMHCKON MPaKTUKU. TONbKO TaK MOMHO OyaeT A/UTENbHO CHU3WUTb PUCK BHYTPUOBOABHUYHBIX
MHOEKUMI, NOBbICUTL 6€30MacHOCTb NALMEHTOB M NePCOoHanNa, U UCNO/b30BaTb NPUOBPETEHHDBIN ONbIT ANS
NoAroTOBKM K HOBbIM 3NNAEMUYECKMM BbI30BAM

CNMCOK UCNONb30BaHHOM INTEepaTypbl:
1. «How Hospital Cleaning Standards Have Evolved Since COVID-19 — Australian Hospital + Healthcare
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Solutions, 2024.
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YAK 616
AHHaeBa Orynrenbapl BennesHa
Mpenopgasatenb Kadeapbl NaTONOrMYECKOM PU3NONOTUMU
locypapcTteeHHoOro MeamumMHCKoOro yHusepcuteTa TypkmeHuctaHa umeHn MeoipaTa MappbleBa
TypKMeHUCTaH r. Alwxabag,

rTMNOKCUA U EE BAMAHUE HA OPTAHU3M YE/IOBEKA

AHHOTauuA

B cTaTbe paccmaTtpuBaeTca NpMpoaa rmnoKcum, eé Buapl, NPUYMHbLI U NOCNEACTBUA A1 OPraHM3ma
yenoseKa. OnmMcaHbl OCHOBHbIE MeXaHU3Mbl a4anTauMmM K He4O0CTATKY KNCN0POAa, A TaKXKe NaTo/IorMyeckme
NpoLecchbl, BO3HUKAOLWKNE NPU SSINTEIBHOM KUCAOPOAHOM ronogaHunu. NMpueoaartca gaHHbIe O BNAHUN
rMNOKCUM Ha HEPBHYIO, CEPAEYHO-COCYAMCTYIO U AbIXaTeIbHYI0 cuctembl. OTMeYaeTca 3HadyeHume
CBOEBPEMEHHOM ANArHOCTUKM U NPOPUNAKTUKMN FTMNOKCUYECKMX COCTOSHUIN B KIMHMYECKOWN NpaKTUKe.

Kntouesble cnosa:
r'MNOKCKA, KUCIOPOAHOe rofioaaHne, agantaumsa, metabonnsm, gbixaHue, KpoBoobpalleHue

Annaeva Ogulgeldi Welievna

Lecturer of the Department of Pathological Physiology
Myrat Garryev State Medical University of Turkmenistan.
Turkmenistan, Ashgabat

HYPOXIA AND ITS EFFECTS ON THE HUMAN BODY

Abstract
The article examines the nature of hypoxia, its types, causes, and effects on the human body. The main
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mechanisms of adaptation to oxygen deficiency and the pathological processes caused by prolonged hypoxia
are described. The influence of hypoxia on the nervous, cardiovascular, and respiratory systems is analyzed.
The importance of timely diagnosis and prevention of hypoxic conditions in clinical practice is emphasized.
Keywords:
hypoxia, oxygen deficiency, adaptation, metabolism, respiration, circulation.

1. BeegeHue

Mnokcua npeactaBnsieT coboi MaTo/IOrMYEcKoe COCTOAHME, NMPU KOTOPOM TKaHM OpraHu3ma
MCMbITbIBAOT HEAOCTATOK KMC/opoda. IJTOT MNPOLLECC MOMKET BO3HWMKATb MPU HAPYLEHWM AblXaHWUA,
KPOBOOOpALLEHNA, aHEMMAX, OTPABAEHMAX MAM NpU NpebbiBaHUU B YCAOBUAX PA3PEXEHHOro BO3AyXa.
Kucnopog Heobxoaum Ana BCeX OKUCAUTENbHO-BOCCTAaHOBUTE/IbHbIX PeaKLUUiA, MPOUCXOAALMNX B OPraHN3Me,
nostomy ero gedvuuTt ObICTPO MPUMBOAUT K HAPYLUEHUIO SHEepreTmyeckoro obmeHa. B meamuMHCKOM
NPaKTUKe TMMNOKCUA ABAAETCA YacTbiIM CMMMNTOMOM MHOMMX 3aboneBaHMii — OT cepAevyHO-COCYAMUCTbIX A0
NeroyHbiX. NMrMeHnYeckana n KAMHUYECKAA OUEHKa MMMOKCMYECKMX COCTOSIHUI NO3BOASET CBOEBPEMEHHO
BbISABUTb MPUUYNHBI HAPYLUEHMA U NPEAOTBPATUTb PA3BUTUE TAMKENbIX OCOXKHEHWUN. M3y4eHune 3TOro ABAEHUA
nmeeT 6osblioe 3HavyeHne ans Gp1M3nMonorum, NaToGrusnoNorum U MeguLmHbl Katactpood.

2. KnaccnduKkaums n Buabl runokcum

MnokcmA nogpasaenaeTcs Ha HECKOIbKO OCHOBHbIX BUA,0B B 3aBUCMMOCTM OT NPUYNH BOSHUKHOBEHMUS.
MMNoKcMYecKas rmnoKcma pasBMBaETCA NPU CHUXKEHMM NAPLNAIBHOMO AaBAEHMUA KMCA0POLaA BO BALIXAEMOM
BO34yxe, Hanpumep, Ha 6onbLIol BbicoTe. PecnmMpaTtopHas rmMnoKcua cBA3aHa ¢ HapylleHMem rasoobmeHa B
NErKNX npu 3aboseBaHUAX AblXxaTeNbHOW cucteMbl. LIMPKYNATOPHaAs BO3HMKAET MPU HEeAO0CTaTOYHOM
KPOBOCHAbMeHMM OpraHoB M3-3a CEepLAEeYHO-COCYAUCTOM HeaoCTaTOYHOCTM. [emuyeckas ruMnokcua
obycnoBneHa CHUMKEHMEeM CNoCOBHOCTM KPOBWM MEPEHOCUTb KUCAOPOA, Hanpumep, Npu aHemuax Uau
OTpPaB/IEHUN YyrapHbIM ra3oM. TKaHeBas TMMOKCUSA Pa3BMBAETCA, KOrga KAETKU He CnocobHbl ycBamBaTb
KMUC/IOPOA M3-3a HapyLweHni pepmeHTHbIX cuctemM. Kaxkaana dopma nmeeTt CBOM KAMHUYECKUE NPOABAEHUSA U
TpebyeT UHAMBMAYANbHOIO NOAX0Aa B AUArHOCTUKE U IEYEHUN.

3. MexaHu3mbl pa3BUTUA TMNOKCUN

OCHOBHbIM MEXaHU3MOM FMMNOKCUU ABASIETCA HapyLUEHME TPAHCNOPTa KMCI0pOoaa OT BHELLHEeN cpeapl
K TKaHAM. Ha KneTouHOM ypoBHe AedpuuMT KMcnopoda NpuBoauT K nepexoay ¢ aspobHoOro Ha aHaspobHbI
nyTb 0bMeHa BeLLecTB, B pe3y/ibTaTe Yero CHUMKaeTcA BbipaboTKa aHeprum (ATD) n HakanaMBaoTCca NPOAYKTbI
HENOJIHOTO OKUC/NEHUA — MOJIOMHAs KUCNOTa M YINEKUCAbIA ra3. 3TO BbI3blBAaeT aUMA03 U OECTPYKLUIO
KNEeTOYHbIX CTPYKTYp. Ha ypoBHe opraHoB HabntoaaloTcsa pacCTpoCTBa MUKPOLMPKYIALMMK, OTEK TKAHEN U
HapyweHne ¢YHKUMKM MUTOXOHApPUKA. [pu OCTpOl TMMOKCUKM CTpagaeT npeXkae BCero Mo3sr, rae
3HepreTMYeckMe pes3epBbl UCTOWAKTCA 33 CYMUTAHHbIE MWHYTbl. [puM XpoHMYeckon ¢opme OpraHM3m
NnocTeneHHO afanTUPYETCA, aKTUBMPYA 3PUTPONO33 U YCMAMBAA AblXaHME, OAHAKO KOMMEHCATOPHble
BO3MOXHOCTU OFPaHUYEHDI.

4. BAnsHWe rMNoKCUKN Ha HEPBHYIO CUCTEMY

HepBHasa TKaHb Hanmbonee 4yBCTBUTENbHA K AedUUUTY KUcaopoda. YKe yepe3 5—-6 MUHYT nocne
npeKpaLeHns NocTynjaeHns KUCAopoaa B MO3I HAcTynatoT HeobpaTMmble U3MEHEHUA HEMPOHOB. MMNoKcuA
BbI3bIBA€T FO/IOBOKPY)KEHWE, MNOTEPID CO3HAHWUA, CYAOPOrK, CHUXKEHME NaMATU U BHUMAHMA. [lpu
XPOHWYECKOM TeYeHUM HabnoaaloTca HapyleHUA CHa, YTOMISEMOCTb, SMOLMOHaAbHasA HEeCTabMIbHOCTD,
KOFHUTMBHbIE PacCTPOMCTBA. B ycnoBusX ANMTENbHOrO KUCAOPOLHOrO ro04aHUA CHUMKAETCA aKTMBHOCTb
KOpbl TONOBHOFO MO3ra, HapylwaeTca nepedadya HEPBHbIX WMMMOYAbCOB. [UrMeHUYecKasa OUEHKaA
OYHKUMOHANbHOIO COCTOAHMA LEHTPaIbHOM HEPBHOM CUCTEMbI NPU FMMMNOKCUM BaXKHa A1 CBOEBPEMEHHOM
NPOOUNAKTUKM NPODECCUOHANbHbIX WM BbICOTHbIX PAcCTPOMCTB. [N 3awWMTbl MO3ra NPUMEHARTCA
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Kucnopogotepanua, runepbapuyeckas  OKCUreHauma M npenapaTtbl, yAy4ywalowme  MO3roBoe
KpoBooObpaLlyeHue.

5. BavaHMe rMnoKcum Ha cepaevyHo-CoCyANCTYO CUcTemy

CepaeyHo-cocyomcTaa CUCTEMA pearnpyer Ha HeAOCTAaTOK KUCopOoAa MNOBbILUEHMEM YacTOTbl
cepaeyHbIX COKPALLEHUA M apTepuanbHOro AaBneHus. 9TO KOMMNEeHCATOpHas peakumsa, HanpaB/ieHHas Ha
YyCUNEHME [OCTaBKM KUC/opoda K TKaHam. OAHaKo Npu OJMTENbHOW TUMOKCUM cepaue nogBepraercs
neperpyske, 4YTO MOMKET MPUBECTU K Pa3BUTUIO TUMNEPTPOPUM MUOKapaa, apuUTMUU U CepaeyHomn
HeaoCTaToOYHOCTU. B cocyamctolt cucteme HabntogatoTcs cnasmbl apTepuos, HapylleHue ToHyca W
MUKPOUMPKYAAUMK. XPOHMYECKas TMMOKCMA CNOCOOCTBYET Pa3BUTMIO aTepPOoCKAepo3a U UWEMUYECKOM
6onesHn cepaua. IUrMeHWYecKas OUEHKA BKAKOYAeT WM3yvyeHMe QPYHKUMOHANbHbIX MNOKasaTenemn
KPOBOOOPALLEHUs, KOHTPO/Ib YPOBHA remornobmHa W HacbIWeHMA KPOBM KMCNOPOAOM. BaKHbim
HanpaB/ieHMeM NPOPUNAKTUKN ABAAETCA PALLMOHAbHBINA PeXUM Tpyaa, dU3nyeckas akTMBHOCTb M OTKas OT
KypeHus.

6. BavaHMe rMNOKCMM Ha AbIXaTeNbHYO CUMCTEMY

[bixaTenbHaa cMcTema NepBON pearMpyeT Ha CHUMNKEHWE COAEPrKaHWA KUCA0POAa BO BAbIXaemMoM
Bosayxe. Mpy rMNOKCUM YCUINMBAETCA YACcTOTa AblIXaHWUSA, yBeaMunBaeTca rnybuHa saoxa, 4to cnocobersyeT
BPeMeHHOM KomneHcaumm. OgHaKo npu ANuMTeIbHOM BO34ENCTBUN HabNoAaeTCa YTOMIEHUE AbIXaTe bHbIX
MbIWL, WU Pa3BUTME AbIXaTeNbHON HeAOCTATOYHOCTU. Hapylwaetca BEHTUAAUMA NEFKUX, CHUMKAETCA WX
3N1aCTUYHOCTb, YTO YCyrybnaet KUCAopoaHbin geduumt. Y nuu, paboTatowmx B YCAOBUAX MOHUMKEHHOTO
napuManbHOro AOaB/IEHUA KUC/OPOAa, Pa3BMBAOTCA TUMNOKCMYECKMe aganTaumun: MOBbIWEHWE uYMCna
3PUTPOLMTOB, YBEIMYEHNE EMKOCTU NETKMX. TMIMEHMYECKas OLLeHKa COCTOSHMA AblXaTelbHOM CUCTeMbI NPU
rMMNOKCUMU MO3BONSET CBOEBPEMEHHO BbIABAATL HapyLeEHWUA, NPOBOAUTb NPOPUAAKTUKY WM HaA3Ha4vaTb
neyebHO-0340pOBUTE/bHbIE MEPONPUATUSA, BKIOUYAA AblXaTeNbHY TMMHACTUKY U KUCIOPOAHbIE MHTaNALNMN.

7. Apantauma opraHmM3ma K rmnoKcumn

OpraHmsm 4enoseka o06s1agaeT cnocobHOCTbO MNpUcnocabanmBaTbCs K HEAOCTATKY KUcaopoga.
AfanTauma BKAKOYAET aKTUBALMIO AbIXaTeNbHOMO LLEHTPA, YBE/IMYEHME KOIMYECTBA SPUTPOLUTOB M YPOBHA
remornobuHa, ycuneHue KanuANApPHOro KPOBOTOKA. Ha KNeToyHOM ypoBHE MOBbIWAETCA aKTUBHOCTb
bepMeHTOB, y4acCTBYHOLWMX B YTUAN3ALMU KNCA0pPOAa. Y /nL, NPOXKMBAIOWMX B BbICOKOFOPHbLIX PaMoOHaXx,
dopmupyeTcs cTolikan GU3nonornMyecKan agantauma, No3BoNAOWaA NePEHOCUTb MOHUKEHHOE CoAepKaHNe
Kucnoposa 6e3 BblpaxkeHHbIX HapyLweHnin. OgHaKo YpesmepHoe HanpAXKeHWe afanTalMOHHbIX MEXaHNU3MOB
MOMET NPUBOAUTb K MX UCTOLLEHWUIO M PA3BUTUIO MATONOFMYECKUX COCTOAHUN. TMrMeHMYecKas OLEeHKa
afanTaUMOHHbIX peakuuid BarKHa ANA onpeaeneHus nNpeaenoB npucnocobneHns m npodUNakTUKK
r’MNOKCUYECKNX 3aboneBaHNin, 0COBEHHO Y CMOPTCMEHOB M PAabOTHUKOB 3KCTPEeMasibHbIX MPOodeccuit.

8. 3aKkntoueHune

MMnNoKcua ABAAeTCA OAHMM M3 Hambosiee 3HAUMMbIX NATONOTMYECKUX (GaAKTOPOB, HapyllatoWmnx
romeocTtas opraHusma. E€ pasBuMTMe CONPOBOXKAAETCA KOMMIEKCOM BUOXMMUYECKNX, DYHKLMOHAbHbLIX U
MOPPONOrMYECKMX U3MEHEHUN, BAUAIOWMX HA AeATe/IbHOCTb BCEX OpraHoB M cuctem. CBoeBpemeHHasn
OMAarHOCTMKA, afeKBaTHaA NpoduiakTUKa U NPUMEHEHNE COBPEMEHHbIX METOA0B KMC/OPOAHOM Tepanunu
Nno3BoIAOT 3PPEKTUBHO MNpeaynpeXKaaTb OC/OKHEHMA U CHUXKATb CMEPTHOCTb. [MrMeHMYyecKkasa oueHKa
COCTOAHMSA YeNoBEKa MPU TMMOKCUN MMeeT 60/blIoe 3HaYeHne AN MeauUMHbl Tpyaa, aBMauum, cnopTta u
KIMHUYECKOM NPaKTUKN. N3yuyeHne mexaHM3MOB adanTaunm K KucaopoaHomy aedbumumTy ocTaérca ogHoM m3
K/tO4EBbIX 33434 COBPEMEHHOM $pM3M010rMK U NPODUNAKTUYECKON MEeANLMNHDI.

CNUCOK UCNO/Ib30BaHHOW NIUTEpPaTypbl:
1. CyBopos, A.B. dusmnonormna gbixaHma n rmunokcmn. — M.: F'I0TAP-Meana, 2019. — 356 c.
2. KonecHukos, C.W. MaTtodusmnonorus runokcmum. — CM6.: Nutep, 2020. — 402 c.
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4. Guyton, A.C,, Hall, J.E. Textbook of Medical Physiology. — Philadelphia: Elsevier, 2020. — 1176 p.
5. Wymunnos, MN.M. KucnopogHoe ronogaHue: npuumHbl, nocieactsma n npodpunaktmka. — HoBocnbupck:
Hayka, 2021. — 284 c.
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YAK615
AHHambIpaaoB 3ceHmbIpaT
MNpenopgasatenb Kadenpbl OpraHM3aLMU, SKOHOMMUKN U YNPaBEHMA 34PaBOOXPAaHEHMEM
locypapcTteeHHOro MeguunHCKOro yHusepcuteTa TypkmeHucTaHa nmenun MeolpaTa lNappblieBa

OCHOBHbIE NOHATUA 3KOHOMWKHN 34PABOOXPAHEHUA

AHHOTauuA

B cTaTbe paccmaTpMBatOTCA KtOYEBblE NOHATUA SKOHOMUKM 34PaBOOXPAaHEHUNS, BKAOYAtOWMe aHan3
pecypcos, 3aTpaT, 3PpPEKTUBHOCTN N KayecTBa MeAMLUMHCKON nomolun. MoKasaHa posib SKOHOMMUYECKOro
noaxoAa B OpraHM3auuu W ynpasBNeHUM CUCTEMOW 34paBooxpaHeHus. Ocoboe BHUMaAHWE YAENEHO
NOHATUAM «3aTPaTbl—3hGEKTUBHOCTbY, «3aTPaTbli—MOMIE3HOCTbY U  «3aTPaTbl—PEe3y/NIbTAaTUBHOCTbY  Kak
WHCTPYMEHTAM OLLEHKU MeAULMNHCKUX TeXHoNorniA. OTMEUYEHO, YTO Pa3BUTUE SKOHOMMUKU 34PaBOOXPaHEHMUSA
cnocobcTByeT pauMoHasbHOMY WMCMO/Ib30BAaHUIO PECYPCOB U MOBbIWEHUIO AOCTYNMHOCTU MeAMLMHCKON
NOMOLLM AN1A HAaCceNleHUA.

Kniouesble cnosa:
3KOHOMMKA 34paBoOXpaHeHns, 3bdeKTUBHOCTb, 3aTPaThl, Pecypchbl,
MeAULMHCKNE YCYTn, Ka4ecTBo, yrpaBieHue.

Annamyradov Esenmyrat
Teacher of the Department of Organization, Economics and Healthcare Management
Myrat Garryev State Medical University of Turkmenistan

BASIC CONCEPTS OF HEALTH ECONOMICS

Abstract

The article discusses the key concepts of health economics, including resource analysis, costs,
efficiency, and quality of medical care. The role of the economic approach in the organization and
management of the healthcare system is highlighted. Special attention is given to the concepts of cost-
effectiveness, cost-utility, and cost-benefit as tools for evaluating medical technologies. It is noted that the
development of health economics contributes to the rational use of resources and improved accessibility of
healthcare services for the population.

Keywords:
health economics, efficiency, costs, resources, medical services, quality, management.

1. BeegeHune
JKOHOMMWKA 34paBOOXpPaHeHMA npeacTaBaneT cobon HayuyHy OUCLMMIMHY, U3YYatoLWyo NPUHLUMbI
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pacnpefeneHns orpaHUYEHHbIX PECcYypcoB B MeAMUMHCKON chepe C Lenbld MAKCMMM3aUUKM 340pOBbA
HaceneHusa. B ycnoeusax pocta notpebHocTelt obwectsa M orpaHUYEHHOCTU GUHAHCOBLIX BO3MOXHOCTEN
aKTyanm3ampyeTca HeobXoaMMOCTb aHaMn3a 3GPEKTUBHOCTU UCNOb30BaHUA pecypcoB. OCHOBHasA 3agaua
3KOHOMWKM 34paBOOXPaHEHMA 3aKalyaeTcA B obecneveHun 6GanaHca mexay MeaUUUHCKUMU
NoTpebHOCTAMM HAceNEHUA U BOSMOXKHOCTAMM UX YA0BNETBOPEHUA NPU ONTUMA/bHbIX 3aTpaTax.

2. Mpeamet 1 334341 SKOHOMMKU 340aBOOXPAHEHMA

MNpeameToM 3KOHOMMKK 34PaBOOXPaHEHMA ABNAIOTCA SKOHOMUYECKME OTHOLIEHMA, BO3HMUKAOWME B
npouecce OKasaHWA, OpraHuMsauunm u QGUHAHCMPOBAHMA MEeSMULMHCKOM nomoln. OCHOBHble 334auu
OVCUMNAMHBI  BKAKOYAOT aHanu3 3aTpaT M pe3y/nbTaToB  AEeATEe/IbHOCTM, OUEHKY 3KOHOMMYECKOM
30 PEKTUBHOCTU MEOMUUMHCKMX TEXHOIOMMI, Pa3paboTKy cucTem CTUMYAMPOBAHUA TpyAa MenULMHCKOro
NnepcoHana, a TakKe COBepPLIEHCTBOBAHNE MEXAaHM3MOB GMHAHCMPOBAHMA 34PaBOOXPAHEHMA.

3. Pecypcbl cmMcTtembl 34paBOOXpPaHEHNA

K OCHOBHbIM pecypcam CUCTEMblI 34PaBOOXPAHEHMA OTHOCATCA TPYAOBble, MaTepuanbHble,
¢dvHaHcoBble U MHPOPMALMOHHbIE pecypcbl. MX pauMOHanbHOe UCNO/b30BaHME ONpeaensieT KavyecTBo U
[OCTYNHOCTb MeAULMHCKON nomouwm. OrpaHUYeHHOCTb pecypcoB TpebyeT npoBeAeHNs 3KOHOMMUYECKOrO
aHanM3a, HanpaBAEHHOro Ha onpegeseHWe MPUOPUTETHLIX HAMPaBAEHUI WX pacnpegeneHua. BarkHoe
3Ha4YeHMe MMeeT OLEHKA 3PPEKTUBHOCTU MUCMOIb30BaHUA MEANLMHCKOrO 060pyA0BaHNA, TEKAPCTBEHHbIX
CpeacTs v KaApoBOro NoTeHLUMana.

4. SkoHOMMYecKaa 3G PEKTUBHOCTb MEAULIUHCKUX yCayT

OKoHOMMYecKana 3PPeKTUBHOCTb OTPaXKaeT COOTHOLWIEHME MeXAY OOCTUTHYTbIMW pe3yabTaTaMu U
3aTpayYeHHbIMM pecypcamu. B 3apaBooxpaHeHn 3G PEKTUBHOCTb OLLEHMBAETCA KaK N0 MEAULMHCKUM, TaK U
No 3KOHOMUYECKMM KpuTepusam. MpumeHATcA MeToabl aHanm3a «3aTpaTbl—3¢dEeKTUBHOCTbY, «3aTpaTbl—
NMoNEe3HOCTb» W  «3aTPaTbl—Pe3y/bTAaTUBHOCTbY, TMO3BO/AIOWME ONPeaenTb, KakMe MeaUUMHCKUe
BMeLLaTeIbCTBa Aat0T HAaMBONbLUYIO NOb3Y NPY MUHMMA/IbHBIX Pacxogax.

5. Mogenu ¢uHaHCMpPOBaHMA 34paBOOXPAHEHMA

CywectByeT HeCKO/NIbKO Mogeneii  GUHAHCMPOBaHMA  34,paBOOXPAHEHUA:  rOCYAAPCTBEHHas
(broarkeTHasn), cTpaxoBas M 4YacTHad. Kaxpasa M3 HUX MMeEeT CBOM NPEMMYLLECTBa W HedoCTaTKu.
locypapcTtBeHHas mogesnb obecneymBaeT LOCTYNHOCTb, HO MOMKET CTpafaTb OT Aeduumta pecypcos.
CtpaxoBas mMoZenb NOBbILWAET KAaYeCTBO YCAYr 33 CYET KOHKYPEHLMM MeXAy NOCTaBLLMKAMM, @ YacTHaA —
OpPMEHTMPOBAHA Ha NNATEKECNOCOOHbIN cnpoc. B page CTpaH NpUMMEHSIeTCA CMeLllaHHaa CUCTEeMa,
CoYyeTaloLWwasn 3/IeMeHTbl BCEX MogeNeN.

6. OueHKa 3KOHOMMYECKOM LLenecoobpasHOCTU MegMULMHCKMX TEXHONOTUI

B coBpemeHHbIX yc1oBuax ocoboe 3HavyeHne npmnobpeTtaeT GapMaKO3IKOHOMMKA — pasgens SKOHOMUKMU
3[1paBOOXPaHEHMA, OLUEHUBAOWMIA  IKOHOMMYECKYID 3DPEKTUBHOCTb JIEKAPCTBEHHbIX CPeacTB MU
MEANUNHCKUX TEXHONOTUI. AHAIM3 NO3BOIAET ONPEeAEeNnUTb, Kakue npenapaTbl U MeToAbl Ie4eHus Hambonee
BbIFOAHbI C TOYKM 3PEHUA COOTHOLIEHUA «LeHa—pe3y/bTaT». ITO NomoraeT ONTMMM3NPOBATb 3aTpaTthbl U
NOBbICUTb KAYeCTBO MeANLMHCKON MOMOLLN Ha YPOBHE 34,0aBOOXPAHUTENLHOM CUCTEMDI.

7.YnpaBieHMe N NNAaHUPOBAHME B SKOHOMMKE 34,0aBOOXPAHEHNA

PaunoHanbHoe ynpaBieHne SKOHOMUYECKMMM NPOLLECCaMM B 34paBOOXPaHEHUN TpeByeT CUCTEMHOTO
NAaHUPOBAHUA, aHa/M3a U KOHTPOAA. Mcnonb3oBaHMe COBpPEeMEHHbIX METOA0B YynpaBiaeHUsa MNo3BOAAET
ONTMMU3NPOBATL PACXOAbl, MOBLICUTb IPPEKTUBHOCTb PAabOTbl MEAULIMHCKUX yUpexaeHnin n obecneyntb
ycToMunBoe pasBuTMe cuctembl. MNnaHMpoBaHWe KaapoB, MHOPACTPYKTYpbl U GUHAHCUPOBAHMA ABAAETCA
KNOYEBbIM MHCTPYMEHTOM A OCTUMNKEHUA YCTOMYMBOCTU U KayecTBa.

8. 3akntoueHune

JKOHOMMKA 34paBOOXPAaHEHMA — 3TO BaxKHaA 06nacTb 3HaHMIK, obecneuymBalowan Hay4dHoe

125



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

obocHoBaHMe pelwleHuit B chepe pacnpegeneHua meanumMHCKMX pecypcoB. MNpumeHeHne SKOHOMMUYECKOro
aHanAM3a no3BONAET MOBbICUTb 3PPEKTUBHOCTb CUCTEMbI 3[PaBOOXPAHEHUA, YAYUWWUTb KayecTBo
MeAMUMHCKON nomolM M obecrneuynTb e€ AOCTYNHOCTb A8 HaceneHua. B ycnosBuAax orpaHMyYeHHoOCTU
pecypcoB 1 pacTyLmx noTpebHocTel 06L,ecTBa SKOHOMUYECKUI NOAX04 CTAHOBUTCA HEOTbEMIEMOM YaCTblo
cTpaTernu pasBUTUA 34PaBOOXPaHEHUA.

Cnu1CcOK UCNoNb30BaHHOM INTepaTypbl:
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AHHaHenecoBa AnTbiH Opa3HenecoBHa,

AccucteHT Kadeapbl 1y4eBON ANArHOCTUKM, JIEYEHUS U OHKOIOTUM.

locypgapcTBEHHOMO MeaMUMHCKOro YHusepcuteta TypKMeHUCTaHa MMmeHa MblipaTa MappbleBa.
Awxabag, TypKMEHUCTaH.

COBPEMEHHbBIE CTPATET'IU N BbI3OBbl B OHKOJ1IOTUWN: OT MOJIEKYNIAPHbIX MEXAHU3MOB
K MEPCOHA/IM3UPOBAHHOW TEPANUN

AHHOTauuA

PaK ocTaeTcs o4HOMN U3 OCHOBHbIX MPUYNH CMEPTHOCTM BO BCEM MMUpPE, NPeacTaBans cobon CNoXKHYIo
W reTeporeHHyto rpynny 3abosnesaHuii. [laHHaA cTaTbA MOCBALLEHA aHANU3y COBPEMEHHbIX AOCTUXKEHUN B
NOHMMaHNKN MOJIEKYNAPHBIX U KIETOUYHbIX OCHOB OHKOreHesa. PaccmaTpumBaloTcs KatoUeBble bBuonornyeckme
NpoLecchl, TaKMe KaK HapylleHMe perynaumm KNeTo4YHOro LMKAa, anonTo3a, MHBasusa MU MeTacTasnpoBaHue.
Ocoboe BHMMaHWE yaenseTca PeBoNoLUMOHHbIM NOAX0AAM B ANArHOCTUKE M 1IeYEeHUM, BKAKOYAs TapreTHyIo
Tepanuio, UMMYHOOHKO/IOTUIO U NPUMEHEHWE TEXHONOIMIA UCKYCCTBEHHOrO MHTENNEKTa. B cTaTbe TaKKe
0bcyKAaloTcA OCHOBHbIE BbI3OBbI, CTOSILLME NEepes COBPEMEHHOW OHKO/IOrMEN, Takme Pe3UCTEHTHOCTb K
TepanMm © HeobxoAMMOCTb pPa3BUTUA  MEpPCOHANIM3UPOBAHHOM MeauuuHbl. Lenb o063opa —
CMCTEMATU3NPOBATb TeKyliue 3HaHMA M 0603HauYUTb MepcrneKkTUBHble HanpasBaeHua Aana  byayuimx
nccneaoBaHUN.

KnioueBsble cnosa:
OHKO/10T1A, KaHLeporeHes, TapreTHas Tepanus, UMMyHoTepanusa, 6MomapKepbl, NepcoHan3npoBaHHasn
MeauLMHa, Pe3UCTEHTHOCTb, MeTacTasMpoBaHue.
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1. BeegeHue

OHKonornyeckune 3aboneBaHUA XapaKTEPU3YIOTCA HEKOHTPOIMPYEMbBIM POCTOM M PACNPOCTPAHEHNEM
QHOMAJIbHbIX K/JIETOK, YTO MOMKET NPMUBECTU K 0O6Pa3soBaHMIO 3/10KAUYECTBEHHbIX ONYXONEN W HapyLeHUto
bYHKLUMM X KM3HEHHO BaXKHbIX OpraHoB. HecMoTps Ha 3HaYMTENbHbI NPOFPece B AMArHOCTUKE U NIeYEHUM, paK
NPOAONYKaeT OKasblBaTb 3HauUTeNbHOE JaBNeHMe Ha CUCTEMbl 34pPaBOOXPAaHEHWA BO BCeM MuUpe.
CoBpeMeHHasA oHKonoruaA nepexkmsaeT paradigm shift, cmewan GoKyc ¢ LUTOTOKCUYECKOM XMMMOTEPanuK Ha
60onee TOYHbIE U LieNeHanpaBAeHHbIe CTPaTerMm, OCHOBaHHble HA MYOOKOM NOHMMAHUK BUOAOTMK ONYXONN.

2. MoneKkynapHble OCHOBbI KaHLeporeHesa

B ocHOBe pasBUTMA paKa NexaT reHeTUYecKkue M anureHeTnyeckme alterations, KoTopble HapyLwatoT
HOpPMa/ibHble MEXaHMU3Mbl KOHTPOIA POCTA U AeNIEHUNA KNETOK. DTN U3MEHEHMA 3aTParMBaroT TPU OCHOBHbIX
KNnacca reHos:

e OHKoreHbl (Hanpumep, RAS, MYC, EGFR): B cBoeli MyTUpoOBaHHON ¢opme oHM npuobpeTatoT
NOCTOAHHYIO aKTUBHOCTb, CTUMYANPYA NPOANdEPaLMNIO KNETOK AAXKe B OTCYTCTBME BHELUHMUX CUTHAMO0B.

e [eHbl-cynpeccopbl onyxonei (Hanpumep, TP53, RB1, PTEN): B Hopme 3T reHbl MHIMbUpytoT
K/IeTOYHOE gefneHune 1 cnocobcTeytoT penapauun AHK. Mx nHaktuBauua BcieacTBUE MyTaLUM CHUMAET 3TU
"Topmo3sa" ¢ KNETOYHOIO LMKAA.

e TeHbl penapauuu AHK (Hanpumep, BRCA1, BRCA2): edeKTbl B 3TUX reHax NPUBOAAT K HAKOM/IEHUIO
MYyTaLMI, YTO 3HAYMTENbHO YBEIMYMBAET FEHETUYECKYIO HECTAaOMNBHOCTb M YCKOPAET KaHLeporeHes.

CoBpemeHHana mMogeNb KaHueporeHesa OMUCbIBAaeTCs Kak MHOFOCTaAMMHbIN NpoLecc, BKAOYAOWMM
WHULMALMIO, MPOMOLMIO U MPOrPeccuto, B XOZ4e KOTOPOro KAETKM NpuobpeTaloT MpuU3HaKK
3/10KaYeCTBEHHOCTWN, OMMCaHHble X3H3HOM M BaillHGeprom: camoAOCTaTOMHOCTb B CWUIHANax pPoCTa,
HEYYBCTBUTENIbHOCTb K aHTUPOCTOBLIM CUFHAsNAM, YCTOMYMBOCTb K aMoONTO3y, HEOrpaHWYeHHbIN
penINKaTUBHbIMA NOTEHLMAN, UHAYKLUNA aHIMOreHe3a, HBa3nA U MeTacTa3npoBaHme.

3. CoBpemeHHble MeToabl ANArHOCTUKHU

ToyHaa p[MaArHOCTMKA ABAAETCA KPaeyrosibHbiIM KamHemM 3PdeKTUBHOro nedyeHusa. [Momumo
TPagMUMOHHbIX MeToaoB Buayanusaumm (KT, MPT, M3T) M rucTtonaTonornyeckoro aHasnusa, Bce 6osnbluee
3HaYeHue NpnobpeTaoT MONEKYNAPHO-OMONOTNYECKME TEXHOIOMUN:

¢ }ugKoctHaa 6uoncua: AHanus unpkyampytowei onyxonesoit AHK (utHK) 1 onyxonesbix KNeToK B
KPOBM MO3BONIAET HEWMHBA3MBHO OLEHUTb FEHETUYECKUI MNPoduAb OMyXOAW, OTCNEXKMBATb AMHAMUKY
3abosieBaHMA N emergence Pe3nCTEHTHbIX KOHOB.

e CekBeHUpoBaHMe HoBoro nokoneHua (NGS): BbicokonpomsBoaAUTENbHOE CEKBEHMPOBAHME
Nno3BosifAeT MAeHTUPUUMPOBaTb cneunduyeckme MmyTaummn, NepecTpoiikm u buomapkepsbl (Hanpumep, PD-L1,
MSI-H, TMB), uTo siBNAeTCA OCHOBOM A/1A Bbibopa TapreTHOM M UMMyHOTepanuu.

o OMUKCHble TexHonoruu: WHTerpauua AaHHbIX TEHOMWKW, TPAHCKPUNTOMUKU U NPOTEOMUKMU
NpPeLOoCTaBAET LLE/IOCTHYIO KAapTUHY BUMONOrMK OMYyXONN.

4. NHHOBALMUOHHbIE NOAX0AbI K 1Ie4EeHUI0

4.1. TapreTHasa Tepanua

B oT/iMumMe OT XxMmmMoTepanum, KOTopas BO3AENCTBYET Ha BCe ObICTPO AENALLMECH KNETKWU, TapreTHble
npenapatbl cneunduyeckm HaLeneHbl Ha MOJNEKY/bl, KPUTUYECKU BaKHble ANA BbIXXMBAHWMA W pPOCTa
ONyXoNIEeBbIX KNETOK. [Mpumepamm ABAAIOTCA MHIMOUTOPbI TUPO3MHKMHA3 (MMATUHWG MPU XPOHUYECKOM
MUeNonaHoMm neiikose), MHrMbuTopbl PARP (onanapvb npu pake ANMYHWMKOB C MyTauusmu B BRCA) u
MOHOK/IOHa/IbHble aHTUTeNa (Tpactysymab npyu HER2-No3MTUBHOM paKe MOIOYHO Kesesbl).

4.2. UMMyHOOHKonOrmsa

3TO OAHO M3 CaMbIX PEBOIIOLUMOHHBIX HAMPaBAEHWUI, KOTOPOE UCMO/b3YyeT COBCTBEHHYID MMMYHHYIO
cucTemy naumeHTa gns 60pbbbl ¢ pakom. OCHOBHbIE CTPATErMM BKAKOYALOT:
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e MHrMOUTOPbI MMMYHHbIX KOHTPOJIbHbIX TouyeK (aHTU-PD-1, aHTu-PD-L1, aHTU-CTLA-4): 3ITu
npenapatbl "cHUMatoT Topmosa" ¢ T-immdounTos, NO3BOAAA MM PACNO3HABATb M aTaKOBATb OMyXO/EBble
KNETKM.

e CAR T-KnetouHaa Tepanua: T-AiMMOLUNTbI NaLUMeHTa reHeTu4Yeckn moandbuumpytotca in vitro ana
3KCNPECCUN XMMEPHOIO aHTUreHHoro peuentopa (CAR), KoTopblii HaNnpPaBAAET UX NPOTMB cneunduyeckoro
OMNyX0/IeBOTO aHTUreHa. ITOT MeToh MoKasan Bblgatowmecsa pesyabTaTbl NMPU N€YEHUN HEKOTOPbIX
remo6bn1acTos308.

4.3. Ponb UCKYCCTBEHHOrO MHTeNNeKTa (UN)

NN 1 mawmnHHoe obydyeHne HaAUYMHAIOT UIpaTb KAOYEBYIO POJib B aHaA/IM3E CAOMKHbIX MEeAULMHCKUX
n306pakeHunit oNA paHHEro BbIABNEHUA ONyXo/ei, NPOrHO3MPOBAHUA OTBETA Ha Tepanuio U pa3paboTku
ONTMMAJIbHbIX NJaHOB JIeYEHMA HA OCHOBE BO/bLUNX AAHHbIX.

5. Tekywme Bbi30Bbl U 6yayLymMe nepcneKTuBbI

HecmoTpa Ha ycnexu, OHKOIOMMA CTA/IKMBAETCS C CEPbE3HbIMM Npobaemamm:

1. Pe3nCTeHTHOCTb K Tepanuu: Pa3BuMTME NEPBUYHON WU MNPUOBPETEHHOM PE3UCTEHTHOCTU K
TApreTHbIM U UMMYHOTEPANEeBTUYECKMM NpenapaTam OCTaeTcA IMaBHbIM NPENATCTBUEM K U3/IEUYEHUIO.

2. OnyxoneBas rereporeHHOCTb: PasHOOOpa3Me KNETOK BHYTPU OLHOM ONYXOU U MEXAY Pa3HbIMU
MeTacTa3zamm YCOXKHAET noabop apdpeKTMBHOro neveHums.

3. TokcuuyHocTb: HoBble MeTogbl J/ievyeHWsi, OCOBEHHO MMMYHOTEpanusa, MOTFYyT Bbl3blBaTb
YHUKa/IbHble U TaXKe/ble NoboyHbie 3¢ deKTbI.

4. [oCTynHOCTb M CTOMMOCTb: BbiCOKasa LeHa MHHOBALMOHHbIX MpernapaToB OrpaHMYMBAET WX
[OOCTYMHOCTb AN MHOTUX NaLMEHTOB.

Byaywue ycuama 6yayT cocpenoTouveHbl HA  KOMOMHMPOBAHHbLIX  Tepanusax, NpeofoneHuu
PEe3NCTEHTHOCTM, Pa3paboTKe METOLOB PaHHEN AMArHOCTUKM (BKAHOYAA CKPUHWHI MO aHanu3y Kposu) u
banbHenwen paspaboTke NepcoHaIM3MpPOBaHHbIX NOAXOAO0B, KOraa JevyeHue nopbupaetcs Ha OCHOBe
YHWKaNIbHOTO MOJIEKYNIAPHOTO NOPTPETa ONYX0/M KaxKAOro naumneHTa.

6. 3aKkntoueHue

OHKONOrNA Haxo4WTCA Ha nepesHeM Kpae BMOMeaMLUMHCKOM HayKW, NOCTOAHHO TpaHchopMUpYACh
b6narogaps  HOBbIM  OTKpbITUAM.  MHTerpauma  dyHAAMEHTasbHbIX  UCCNEeA0BaHWUNA,  NepesoBbIX
OMArHOCTUYECKMX TEXHONOTMM U MHHOBALMOHHbIX METOAOB JledeHus OTKpbiBaeT unprecedented
BO3MOHOCTM ANS YAYYLWEHUA BbIXKMBAEMOCTM M KayecTBa KM3HW nNaumeHToB. [danbHenwuit nporpecc
TpebyeT TecHol mexaucumnanHapHon collaboration W ycTOMUMBBIX WHBECTUUMA B  Hayky w
34,0aBOOXpPaHEHMeE.

CnMCOK UCNoNb30BaHHOW NUTepaTypbl:

1. Hanahan, D., & Weinberg, R. A. (2011). Hallmarks of cancer: the next generation. Cell, 144(5), 646-674.
2. Sung, H.,, Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., & Bray, F. (2021). Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA: A Cancer Journal for Clinicians, 71(3), 209-249.

3. Sharma, P., & Allison, J. P. (2020). Dissecting the mechanisms of immune checkpoint therapy. Nature
Reviews Cancer, 20(2), 75-88.

4. Waldman, A. D., Fritz, J. M., & Lenardo, M. J. (2020). A guide to cancer immunotherapy: from T cell basic
science to clinical practice. Nature Reviews Immunology, 20(11), 651-668.

5. Baylin, S. B., & Jones, P. A. (2016). Epigenetic determinants of cancer. Cold Spring Harbor Perspectives in
Biology, 8(9), a019505.
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ApTtbikoBa CoHa Kakaa)kaHOBHa
MpenogasaTtens Kadeapbl TMCTONOTMN, LUTONOTUN N SMBPUOAOTUMN.
locypapcTBEHHbIM MeAULMHCKNIM yHUBepcuTeT M. M. MappbieBa

SMBPUOTEHE3: OBLLHWE NPEACTABJIEHUA

AHHOTauuA

dmbpuoreHes — 3TO MNPOLECC pPa3BUTUA OpraHM3Ma OT ONAOAOTBOPEHHOW ANUEKNETKU [0
dopMUPOBAHUA MOMHOLEHHOIO N104a. ITOT C/AI0XKHbIM OMONOTMUYECKUIA MPOLLECC BKAOYAET Ae/IEHUE KNEeTOK,
anddepeHUMpoBKy, mopdoreHes n GopmMpoBaHMe opraHoB U cuctem. NMoHMMaHMe ambpuoreHesa umeet
KNoYeBoe 3HaYeHne B MeAnUMHe, TeHETUKE U BUOTEXHOJIOMMAX, NOCKO/IbKY HapylueHUs Ha ntobom aTtane
MOTYT NPUBECTU K BPOXKAEHHbIM aHOMaNUAM. B cTaTbe paccMaTpmBaloTCA OCHOBHbIe 3Tanbl ambpuoreHesa,
K/OYEBbIE MEXaHU3Mbl KNeToYHOW ANPPEepPeHUNMPOBKM U COBPEMEHHbIE MoAXOoAbl K U3YYEHUHO
3M6pPMOHANLHOrO PasBUTUS.

Kniouesble cnosa:
ambpuoreHes, 3UroTa, racTpynaumsa, opraHoreHes, mopdoreHes,
anddepeHUMpPOBKa KNETOK, pa3BUTME N10Aa.

BeseneHue

3mbpuoreHes npepcrasasetr coboi npouecc GoOPMMPOBAHMA HOBOTO OPraHM3ma M3 OOHOWM
ON/JI0A0TBOPEHHON ANUeKNeTKN. OH BKAKOYaeT nocnefoBaTesibHble CTaaun ApobseHus, racTpyaauum u
opraHoreHesa, B Xo4e KOTOpbIX KNAETKU NpMobpeTatoT cneunannsnpoBaHHble GYHKLUU U GOPMUPYIOT TKAHK
W opraHbl. M3yyeHne ambpuoreHesa no3BoJsiAET NOHATb NATOrEHE3 BPOXKAEHHbIX NMOPOKOB U pa3paboTaTtb
MeToAbl UX NPOPUNAKTUKMA.

OcHoBHble 3Tanbl aMbpuoreHesa

1. OnnopoTeBopeHue 1 3uroTa

OnnofoTBOPEHME NPOUCXOAUT MPU CAUAHUM MYMKCKOM WM KEHCKOM rameT, dopmupya 3uroty —
OUNNOUAHYIO KNETKY C NOJIHbIM HabopoM XPOMOCOM. 3UroTa HauyMHAeT AEeNUTbCA MUTOTUYECKM, 0bpasys
6nactomepsl.

2. OpobneHu

[pobneHne — 310 cepusa MUTOTUUECKUX AENEHWUA 3UroTbl 6e3 yBeanyeHnsa obbema, NPMBOAALLUX K
dbopmmpoBaHMIO MOpYAbl M nocneaytowein 6naactoumcTbl. Ha sTom 3Tane HaumHaeTcAa anddepeHumauma
KNeToK: GopMmnpyeTca BHYTPEHHUI KNETOUHbIN Macc n TpodobaacT.
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3. MmnnaHTtauumAa

Bnactouncta BHeppseTcs B SHAOMETPUM MaTKW, rae pasBMBaeTcA NialeHTa, obecneymBatowas
NUTaHME N FA3000MeH MeXKAY MaTeEPbIO U SMOPMOHOM.

4. TacTtpynaumsa

lacTpynauma — npouecc opMmnpoBaHUA TPEX 3apOabILLEBbIX JIMCTKOB:

JKToAepma — GOPMUPYET KOXKY U HEPBHYIO CUCTEMY

Mesogepma — GopmMpyeT MbiLLbl, KOCTU, CEPAEYHO-COCYANCTYIO CUCTEMY

JHTomepma — dopmupyeT BHYTPEHHME OpraHbl, BK/IOYAA MULLEBAPUTENIbHYIO U AbIXaTe/bHYHo
cucTeMbl

5. Helpynauusa n opraHoreHes

Ha aTtane Henpynaumm dopmunpyeTtcs HepBHaa TPybka — npealecTBeHHUK LLEHTPasibHON HepBHOWM
cucTembl. [lanee nponcxoamT opraHoreHes — GOpPMMPOBAHNE OPraHOB M CUCTEM, TAKUX KaK cepaLe, MOYKM,
neyeHb, Ierkme.

MexaHusmbl guddepeHLMPOBKM KNETOK

OnddepeHuUMpoBKa KOHTPOIMPYETCA KOMMIEKCOM FeHETUYECKUX MPOrpaMm M (aKkTOpPOB BHELLHEMN
cpenpl:

CurHanbHble MosieKybl (MopdoreHbl)

TpaHCKPUMNUMOHHbIE daKTOpbI

AnureHeTnyeckne moandukaumm (metmnmnposarHme AHK, mognuoukaumm ructoHoB)

3Tu npoueccbl 06ecneymBaoT CNeLnann3npPoBaHHy0 GYHKUMIO KNETOK M NpaBuabHoe popmupoBaHmne
TKaHen 1 OpraHos.

HapylweHus ambpuoreHesa

HapylueHuns Ha pa3fnyHbIX 3Tanax smMbprMoreHesa MoryT NPMBOAUTD K:

BporKAeHHbIM NOPOKam pPa3BUTUA

MperkaeBpeMeHHbIM OCTaHOBKaM Pa3BUTUA

leHeTUYecKkMm 3aboneBaHUaM

PaKTOpbI PUCKA BKIOYAIOT: MyTaLMM reHOB, TOKCUYECKUE BO3AENCTBUA, MHPeKuun maTepu, aedbmumnt
BUTaMWHOB (Hanpumep, ponmesBoit KUCAOTbI).

3akntoveHue

3mbpuoreHes — 3TO C/OXKHbIN, CTPOrO PerfameHTUPOBAHHbIMA MPOLLECC, OT KOTOPOro 3aBWUCUT
dbopmmnpoBaHMe MOMHOLEHHOTO opraHu3ma. CoBpemeHHble WUCCNefoBaHWA  MO3BOAAKOT  BblABAATb
MEXaHU3Mbl KaeTouHOW paubdepeHUMPOBKM UM MopdoreHesa, a Takke paspabaTbiBaTb cTpaTernu
NPOOUNAKTUKMN BPOKAEHHbBIX MOPOKOB.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
1. Sadler TW. Langman’s Medical Embryology. 15th Edition. Wolters Kluwer, 2020.
2. Moore KL, Persaud TVN, Torchia MG. The Developing Human: Clinically Oriented Embryology. 11th
Edition. Elsevier, 2021.
3. Gilbert SF. Developmental Biology. 12th Edition. Sinauer Associates, 2019.
4. Schoenwolf GC, Bleyl SB, Brauer PR, Francis-West PH. Larsen’s Human Embryology. 5th Edition. Elsevier,
2021.
5. Carlson BM. Human Embryology and Developmental Biology. 6th Edition. Elsevier, 2019.
© AptbikoBa C.K., 2025
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ArabannbieBa Mas AtaweBHa,

MNpenogasatens.

locypapcTBEHHOrO MeguuUMHCKOro YHnBepcuteta TypkMeHUcTaHa nmeHa MeoipaTa lappblesa.
Awxabapg, TYpKMEHUCTaH.

3MUOEMMUONOTUA: HAYKA OB 3AKOHOMEPHOCTAX PACMIPOCTPAHEHMA BONE3HEN B nONYNALUK

AHHOTauuA

3nugemunonorns — 310 ¢dyHAAMEHTasbHaA HayKa OOLWeCTBEHHOro 340pOBbA, M3y4vatoLlan
3aKOHOMEPHOCTM BO3HMKHOBEHMA WM PacnpocTpaHeHua 3aboneBaHuUi, a TaKKe COCTOAHUN, CBA3AHHbIX CO
34,0pPOBbEM, B YE/IOBEYECKMX MOMYyNAUMAX, U pa3pabaTbiBatowan mepbl Mo MX NPOdUNAKTUKE U KOHTPOJIIO.
MN3HavanbHO cPoKycMpoBaHHAA Ha MHOEKLMOHHbIX HONE3HAX, COBPEMEHHAA 3NUAEMMUONOTUA PACLLMPUNA
cBOKO 061acTb MHTEPECOB Ha HEWHPEKUMOHHble 3ab0neBaHMA, TPaBMbl, NCUXMYECKME PACCTPOMCTBA M
COCTOAHMA 340poBbA. [aHHAA CcTaTba pacKpbiBaeT npeameT, LUeauM W  MeTogbl 3SMUAEMUOJIOTUM,
paccmaTpuBaeT eé KluyeBble KOHLENUMK, Takne Kak "uenb anngemmnyeckoro npouecca”, "dakropbl pucka"
M "nonynAaumMoHHblt  noaxos". MoppobHO aHANU3MPYIOTCA OCHOBHbIE BWAbI  3NUAEMUONOTNYECKUX
uccnegoBaHuii  (onuMcaTesibHble, aHA/IMTUYECKUE, 3KCMEepPUMEHTasIbHbIE) M UX POAb B AOKasaTesbHOWM
meamumHe. Ocoboe BHUMaHWE yAENAETCA NPAKTUYECKOMY MPUMEHEHUIO 3NUAEMUONOTUN B CUCTEME
ObOLLLEeCTBEHHOTO  340POBbA, BK/AOYAA 3MUMAEMUONOTMYECKMA HAZ30p M OUEHKY 3 EeKTUBHOCTU
BMeLaTenbcTB. NoaYEpKUBAETCA KpUTUYECKas Po/b 3NULEMUONOTMM B YCIOBUAX 1106a/IbHBIX BbI3OBOB,
TAKMX KaK NAHAEMUUN U POCT XPOHMUYECKMX HEMHDEKLMOHHbIX 3a601€BaHUN.

Kniouesble cnosa:
3aNMAEMUONOTUA, SNMUAEMUYECKUIA NPoLECC, 3a601eBaEMOCTb, PAaCNPOCTPaHEHHOCTb, GaKTOP PUCK],
3NUAEMUONOTNYECKNE UCCNEA0BAHMUSA, CKPUHWUHT, NPODUNAKTUKA, INULEMUONOTUYECKM
Ha430p, AOKa3aTe/lbHas MeauLMHa.

1. BeegeHve: onpeaeneHve, npegMeT v Leamn annaemmnonornm

3nuaemuonorus (ot rped. epi — «Ha», demos — «Hapoa», logos — «y4yeHue») — 3TO HayKa,
M3yYaloLlasa 4acToTy U pacnpeaesneHne 3aboneBaHUn U APYrux COCTOAHUMN, CBA3AHHbLIX CO 340POBbLEM, B
NonNynAuMAX, a TaKKe AeTEPMUHAHTbI (GaKTopbl), BAUAIOWME Ha 3TO pacnpeseneHue.

OCHOBHbIE LLe/IN 3MUAEMUNOSIOTUN:

1. YcTaHOBWTbL NPMYUHBI U PaKTOPbI pUCKa 3aboeBaHM.

2. OnpeaennTb macwTtabbl U XapaKTep pacnpocTpaHeHua 6o1e3Hei B Nonyaaumm.

3. W3yuuTb ecTecTBEHHOE TeyeHue 3ab01eBaHUI U NPOrHO3.

4. OueHutb 3pdeKTUBHOCTb U 3OPEKTUBHOCTL MNPOPUNAKTUYECKUX U TepaneBTUYECKUX
BMeLLATeNbCTB.

5. 0Ob6ecneynTb Hay4yHY0 OCHOBY A1 Pa3paboTKM NOANTUKM U NPUHATUA YNIPABNEHUYECKUX PELIEHNA
B 061aCTN 06LLECTBEHHOTO 340POBbS.

2. KnoyeBble KOHLEMLMU 1 TEPMUHBI

e Anuaemmyeckuin npouecc: Npouecc BOSHMKHOBEHMSA U PACNPOCTPaHEHNA UHPEKLMOHHO 60n1e3HM B
NONyNAUNK, KOTOPbIM BKIOYAET TPU B3aMMOCBA3AHHbLIX 3/IEMEHTAa: UCTOYHWMK BO3OyauTENs, MexaHuW3m
nepeaayn 1 BOCNPUUMUYMBBIN OpraHn3m.

e GaKTOP pPUCKa: XapaKTepuCTMKa, NOBeJEHME UM BO34ENCTBUE, aCCOLMMPOBAHHOE C YBE/IMYEHUEM
BEPOATHOCTM pa3BuTUA 3a6oneBaHuA.

e 3abonesaemoctb (Incidence): Y4cno HOBbIX cnydaeB 3ab60f€BaHMA, BO3HWMKLIMX B MOMNyAAUMK 3a
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onpeaenéHHblii Nepmnog BpemeHu.

e PacnpocTtpaHeHHocTb (Prevalence): Obuwee uncno Bcex caydvaeB 3abonieBaHMA, CYLLECTBYHOLNX B
nonynsaLMn B A@aHHbIA MOMEHT BPEMEHM UAW 33 ONpesenéHHblli neprog,

o [ToNynAUMOHHDBIN noaxos: U3yyeHne 340poBbA M Hone3Hel He y OTAeNbHbIX UHAMBMAYYMOB, a Y
rpynn atogem, YTo NO3BOAAET BblABAATb 3aKOHOMEPHOCTU, HEBUAUMbIE HA MHAWBUAYAIbHOM YPOBHE.

3. OCHOBHble BUAbl 3NNAEMUONOTNYECKUX UCCNEAOBAHMUI

ONMAEeMMUONOrMYecKne UCCAEA0BAHUA CyXKaT OCHOBHbIM WMHCTPYMEHTOM ANA NPOBEPKU FUMNOTE3 U
YCTaHOBAEHWA NPUYNHHO-CNEACTBEHHbIX CBA3EN.

3.1. OnucartenbHble nccaeaoBaHUA

OnucobIBatoT YacToTy M pacnpegeneHve 3abonesaHnsa No AnLam, MecTy U BpemeHW. OTBeYatoT Ha
Bonpocbl: «Kto? [ae? Koraa?». ABnAtoTca nepBbim Warom ana ¢opmmpoBaHMA rmnoTes.

o [Mpumepbl: AHaNN3 AaHHbIX 0DULMANBHOM CTAaTUCTUKM 3a060/1€BAEMOCTM, OTHET O BCMbILLKE NULLEBOTO
OTpaBaeHuA.

3.2. AHanINTUYECKMe nccnenoBaHua

Mcnonb3yoTca AnA NpoBEepKM TUMOTe3 O CBA3W Mexay BosaeihctBnem (pakTopom pucka) u
3aboneBaHuem.

e MccnegoBaHusA TUNA «CAyYali-KoOHTPOIb»: CpaBHMUBAOT rpynny Atofel c 3aboneBaHnem («caydyam») c
rpynnoi 6e3 Hero (KKOHTPO/IbY) MO HaZIMYMIO BO3AENCTBUA B NPOLLAOM. DPPEKTUBHbI AN U3YUYEHUA PeAKUX
3aboneBaHui.

o KoropTHble uccnegoBaHua: CpaBHMBAOT rpynny JoAein, NoABeprwmxca Bo3aencTBuio daktopa
PUCKa, C FPYNMnon, He MNOABEPriiencs emy, M OTCAEXKMBAKOT MX BO BPEMEHW ANA CPAaBHEHMA 4acToTbl
BO3HWKHOBEHUA 3aboneBaHus. 03BONAIOT YCTAHOBUTb BPEMEHHYI NOCAeA0BaTe/IbHOCTb M paccynTaTb
PUCK.

3.3. IKCcnepMMeHTa/IbHble UcCNeaoBaHUA (MHTEPBEHLMOHHbIE)

UccnepoBaTenb akTMBHO BMELUMBAETCA B MPOLECC, Ha3Hayas BMELIATe/bCTBO (1€KapCTBO, BaKLUHY,
nporpammy npoduUNakT1KK) ogHoOM rpynne (3KCNepmMmeHTabHaA) M He Ha3HaYas ero Apyrol (KOHTPoAbHas).

e PaHAOMMU3NPOBaAHHbIE KOHTpoMpyemMble ucnbiTaHua (PKU): «3on0Toi cTaHaapT» B AOKa3aTeNbHOM
MeauLUMHe, T4e YYaCTHUMKM CcayyaliHbim o0bpa3om pacnpefenstorca B rpynnbl, YTO MWHUMU3MpPYET
CUCTEMATUYECKYIO OLLMOKY.

4. MpaKTnyeckoe NpMMeHeHne aNnaeMnoaorum

4.1. 3NnaeMmnonorm4eckmin Hagsop

Cuctema noctosHHoro cbopa, aHann3a, MHTEPNpPEeTauMmM U PacnpoCTPaHEeHUA OAHHbIX O 340POBbE
HaceneHua oaa NNaHUPOBaHMWA, pean3aLmnmn 1 oLEeHKN meponpuATuiA B 0b61acTn 06LLecTBEHHOIO 340P0BbA.
flBnaeTca oCHOBOWM A1A NPUHATUA CBOEBPEMEHHbIX YNPABAEHYECKMX PeLLEHNA.

4.2. icchepoBaHMe BCMbILEK

DKCTpEeHHOoe 3NUAEMNONOTNYEeCcKoe pacciefoBaHNE C LEebio YCTAaHOBIEHMA NPUYMHBI, UCTOYHMKA U
MexaHM3ma nepegayn 3abosieBaHWA [0 OCTAHOBKM €ro pacnpocTpaHeHusa. AIFOPUTM  BKJIKOYAET:
noaTBEPKAEHWE AMArHO3a, onpefeneHue C/y4vas, OMUCaTeNbHbIM aHanu3, BbIABUXKEHWE TUMNOTE3, WX
NPOBEPKY U BHeAPEHWE KOHTPOJIbHbIX Mep.

4.3. CKpUHWHT

AKTMBHOE BbISIBIEHWE Hepacno3HaHHbIX 3a60neBaHMIA C NOMOLLbIO TECTOB, 06CNeA0BaHUI N APYrUX
npoueayp cpesn yCnoBHO 340pOBOro HaceneHmsa. MNpumepobl: Mammorpadua ansa paHHEro BbIABNEHUA paKa
MOJ/IOYHOM Xenes3bl, U3SMepPeHMe apTepmabHOro AaBAEHNS.

4.4. OueHKa 3pdeKTMBHOCTU M 3D PEKTUBHOCTU BMELLATE/NbCTB

3NMAeMMOoNOrMYecKkne MeToabl NO3BOJIAIOT OLEHUTb, HACKO/IbKO MeANLNHCKME U NpodUNakTUYecKkme

132



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

MeponpuATUA (BaKUMHALMA, MPOrpamMmmbl MO OTKasy OT KypeHus) 3ddeKTUBHbI B PeasibHbIX YC/I0BUAX
(3pPeKTUBHOCTL) U B MAeanbHbIX KOHTPOUPYEMbIX YCN0BUAX (3D PEKTUBHOCTD).

5. CoBpemeHHbIe BbI30Bbl M pOab anugemmonormm B XXI seke

o MlaHgemmnn u yrposa emerging infections: NaHgemna COVID-19 HarnAgHO NPOAEMOHCTPMpPOBAa
KPUTUYECKYIO pPOJib 3NMUAEMMONOIMN B OTCAEKMBAHMW PACNPOCTPAHEHUA BUPYCa, MOAENNPOBAHUM
cLueHapueB U oueHKe 3GPEKTUBHOCTM KapaHTUHHbIX Mep.

e [NobanbHoe H6pemsa HeMHPEKLUMOHHbIX 3aboneBaHuin (HMU3): dnuaemunonorus aBnseTca Kao4eBoWn
HayKol B M3yyeHMM HaAKTOPOB PUCKA CepAeUYHO-COCYAMCTbIX 3aboneBaHul, paka, anabeta u paspaboTke
CTpaTerui ux NPopUNaKTUKMK.

* JNNAEMMNONOINA  MNCUXMYECKOro 340poBbA: M3ydyeHMe pacnpoCTPaHEHHOCTU W AeTePMUHAHT
OEeNPeccumn, TPEBOMKHbIX PACCTPOMCTB U APYTMX NCUXMYECKMX 3aboneBaHuit.

o [EHOMMKA N MONEKYNAPHAA aNMAemmMonorna: MHTerpauma reHeTM4ecKNX AaHHbIX NO3BOASAET U3y4YaTb
B3aMMOAENCTBUE reHOB M GaKTOPOB OKpYrKatoLen cpeabl B pa3BuTUM 3ab001eBaHUN.

6. 3aKkntoueHune

SNNAEMMOJIOTUA IBOJIIOLMOHMPOBANA OT Y3KOW AUCUMM/IMHDI, U3yYaloLe BCMbIWKKU UHPEKUMN, a0
LEeHTPaIbHOW HayKKn obLLecTBEHHOTO 340p0BbA, 0becrneynBaloLLel AoKa3aTenbHyo 6a3y A8 MeauLnHbl U
NoAUTUKKN. E€ nonynauMoHHbIA Noaxos U CTPOrniA MeTOAO/IOTMYECKUI annapaT AenaloT eé HesaMeHMMbIM
MHCTPYMEHTOM AJ1A NMOHUMAHUA 3aKOHOMEPHOCTEN 340P0OBbsA U BONE3HeM, OLUEHKM PUCKOB U pa3paboTKu
3pPeKTUBHbIX cTpaTernii NPoPUNaKTUKMU N KOHTPOAA. B ycrosuax rnobanvsaumm, CTapeHUs HaceneHua m
pocTa bpemMeHn XpoHUYECKUX 3aboneBaHNN PONb ANUAEMUONOTUN KaK HAaYKU, CTOSALLEN HA CTPaXKe 340P0BbA
nonynauMin, 6yaeT To/NbKO BO3pacTaTh.

CNUCOK UCNOb30BaHHOW UTEpPaTypbl:

1. Bpuko, H.N., & Mokposckuin, B.N. (2020). Obwaa snuaemuonorMa C OCHOBaMM JOKasaTeslbHOW
meauunHbl. PYKOBOACTBO K NpakTUYecknm 3aHatuam. M.: IOTAP-Megma.
2. dnetyep, P., dnetuep, C., & BarHep, 3. (2021). KnnHunueckas anngemuonorvsa. OCHOBbI A0Ka3aTe/IbHOM
meaunumHebl. Mep. c aHr. M.: Meauna Coepa.
3. boHpapeHko, A.J1., & 3yesa, /1. M. (2019). Snuaemmnonorus. YuebHuk gns sysos. CM6.: Cneu/uT.
4. Rothman, K.J., Greenland, S., & Lash, T. L. (2021). Modern Epidemiology (4th ed.). Lippincott Williams &
Wilkins.
5. OHuuweHKo, T, & Bpuko, H.U. (2018). Obwas anuaemunonorus. YyebHuk. B 2-x Tomax. M.: IOTAP-
Meana.
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AtabannblieBa Masn AtawieBHa,

MNpenopgasatenb.

focypapcTBeHHOro MeguUUHCKOro YHusepcuteta TypkmeHuctaHa umeHa Mbipata [appbleBa.
Auwxabag, TypKMEHUCTaH.

TOKCUKONOrna: HAYKA O AAAX U 3ALLUTE KUBbIX CUCTEM

AHHOTauuA
[aHHanA cTtatba npeactasaseT coboit 0630p PyHAAMEHTAIbHbIX OCHOB M COBPEMEHHbIX HanpaBaeHW
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TOKCUKONOTUN — MEXAUCUMMIMHAPHOM HayKu, M3ydaloweir B3aMmMoaencTBMe XMMUYECKUX BELLEeCTB C
KMBbIMM OpraHM3mMamm U NOCNeACTBUA 3TOrO B3aMMOAENCTBMA. PaccmaTpuBaroTCA UCTOPUYECKME acneKTbl,
6a3oBble NOHATUA (A4, TOKCUKAHT, 4033, 3PPEKT), KNnaccMPUKaunMm TOKCUYECKUX BELLECTB U MEXaHU3Mbl MX
npevictema. Ocoboe BHMMaHWe yaenaeTcsa pasaenam TOKCUKOIOTMKN: 3KO/TIOTMYECKOM, KIMHUYECKOM, MULLLEBOM
N monekynapHoi. OcBeLLaoTca NPUHLUUNBLI TOKCUKOMETPUN U METOAONOTNM OLEHKKN pUCKa. Llenb paboTbl —
CMCTEMATU3NPOBATb 3HAHUA O KAKOYEBbIX MPUHLUMNAX TOKCUKONOTNK, ee poan B obecnevyeHnm XMMUYECKoM
6e30nacHOCTU M 3aLMTe 340POBbA YESIOBEKA M SKOCUCTEM.
Kntouesble cnosa:
TOKCUKONOTUSA, A4, TOKCUKAHT, TOKCMYHOCTb, 4,033a-30DEKT, KCEHOONOTUK, AETOKCUKALLMS,
PUCK, OTpaBAeHME, MEXaHU3M AEeNCTBUA.

1. BeegeHue

Tokcukonorma (ot rped. «toxikon» — ag u «logos» — yyeHue) — 3TO HayKa, M3yyalolLlas 3aKOHbI
B3aMMOLENCTBUA KUBbIX OPFraHNU3MOB U AJ0BUTLIX BELWECTB (TOKCMKaHTOB). Ee LeHTpanbHOM napagurmon
ABNAETCA NPUHLMN, cPOPMYIMPOBAHHBLINM eLe MNMapauenbcom: «Bcé ecTb A4, U HAYTO He NLLEHO AA0BUTOCTH;
OofHa N1LWb 033 AenaeT A4 HesaMeTHbIM». CoBpeMeHHaa TOKCUMKOMOTMA BbILWAA AANEKO 33 PAMKN U3yYeHUA
OCTPbIX OTPABNEHWI; CErofHA 3TO KOMMMEKCHAA HayKa, Haxo4AWAACA Ha CTblKe MEeOMUMHbI, XUMWUMK,
6uonorMm, aKonorMM M nNpaea, U ee rMaBHasA 3343a4a — NPOrHO3MpPOBaHME, NPOPUNAKTMKA U YyCTpaHeHWe
HebnaronpuUATHbIX 3GPEKTOB XMMUYECKUX BELLECTB.

2. cTopuyeckuii akckypc

NcTopma TOKCUMKONOTMM HacYMTbIBAET ThicAYenetTma. Aabl MCNOMb30Ba/IMCb B KAaYeCcTBE OXOTHUYBLETO
OpY¥KUsA, CPeacTs BeAeHNA BOMHbI U OpyaAna NOAUTUYECKUX UHTpUT (CoKpaT, aMHactua Megmum). HaydHas
TOKCMKO/IOTMA Havana ¢opmMmMpoBaTbCA B aMoxy BosporkaeHus bnarogaps paboram Mapauenbca, KOTOPbI
33/10’KM/1 OCHOBbI 3KCNEPUMEHTANIbHOTO noaxoaa. B XIX-XX BeKax, ¢ pasBUTUEM MPOMbILIEHHOM XUMUMK U
dbapmakonormm, TOKCUKoNOrMA odpopMMaacb KaK CaMOCTOSITE/IbHAA HayyHad AMCUMNAWMHE, 4Yemy
cnocobcroBanm Tpyasl M.M. Opduna, ocHoBaBLLIErO CyAeBOHYIO TOKCMKONOTUIO.

3. OCHOBHble NOHATUA U KnaccudurKaLmm

e A (TOKCWMKaHT) — BewecTBo, cnocobHoe npu MnonagaHWM B OpPraHM3M B MaJbiX KOJIMYECTBAX
BbI3bIBaTb CTPYKTYPHO-PYHKLMOHAIbHbIE HAPYLWEHMA UK rbensb.

o TOKCMYHOCTb — Mepa A40BUTOCTM BELLLECTBA, KOIMYECTBEHHOM BblpaXKeEHMEM KOTOPOI ABAAETCA 4033,
BbI3blBaloLLAn onpeaeneHHbIn 3GdEKT y onpeaeneHHOro NpoueHTa opraHn3mos (Hanpumep, LDso — cpeaHsan
neTanbHas go3a).

e KCEHOBMOTUMKN — 4YyKepoaHble ANA OpraHM3mMa XMMUYECKUEe COeAMHEHWA, He y4yacTBylollMe B
HOpManbHOM MeTabonmsme.

Knaccudumkaumm TOKCUKAHTOB:

1. Mo uenn npMmeHeHUA: NeCTUUMAbI, NEKAPCTBA, NMPOMbILAEHHbIE XMMUKATbI, HbITOBbIE AAbI.

2. [lo XMMWYECKOM CTPYKTYpPE: TAMKE/ble MEeTaNbl, UMAHNAbI, aAKaNOMAbl, LUOKCUHDI.

3. Mo mexaHM3My  [eNCTBUA: HEPBHO-MAPA/IMTUYECKME,  KOXHO-HapbiBHble,  yAyllalowMme,
renaToTOKCUHbI, HEPPOTOKCUHBI.

4. Mo nsbnpatenbHOM TOKCUYHOCTM: TEMATOTPOMHbIE, HEMPOTPONHbIE, MY/IbMOHOTPOMHbIE U Ap.

4. ®a3bl TOKCUYECKOTro npoLiecca

[JelicTBue TOKCMKAHTA peannsyeTca B TpU NocnefoBaTeNnbHble $asbl:

1. 3Kcno3uumoHHaa dasa: MocTynaeHne, BcacbiBaHWE, pacnpeneneHne BeLLecTsa B opraHM3me.

2. TOKCWMKOKMHeTM4YecKan dasza: MeTtabonnam kceHobMOTMKa. MpoxoanT B ABe CTaauu:

o ®asa | (meTabonunueckon TpaHchopmauuu): Peakummn oKUcNeHUA, BOCCTAHOBNEHUA, TMAPOAN3A
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(kaTanmsmpytoTca cuctemon umtoxpoma P450). Lenb — caenatb Bewwectso b6osee ruapodunbHbiM. NHoraa
NPUBOANT K 06pasoBaHMio 6osiee TOKCUYHbIX MeTaboNNTOB (NeTanbHbIA CUHTES).

o ®asa Il (KoHbloraumm): MpucoegnHEHNE 3SHAOTEHHbIX MONEKYN (IIIOKYPOHOBasA KWUCAOTa,
rNyTaTUOH, cynbdaT). Obpa3oBaBLLUMECA KOHBIOTATbI, KaK NPaBW/I0, MaJIOTOKCUYHbI U IETKO BbIBOAATCS.

3. ToKcuMKoaMHamuueckaa  ¢asa: BlaumopenctBue  TOKCMKaAHTa uMAM  ero  metabonuta ¢
MOJIEKYNAPHBIMU  MULEHAMM (peuenTopbl, depmeHTbl, AHK, membpaHbl), npuBoasAwee K passuTUiO
TOKcuueckoro adpdeKTa Ha KIEeTOYHOM, OPraHHOM M OPraHU3MEHHOM YPOBHSIX.

5. OCHOBHble pa3aenibl COBPEMEHHOM TOKCUKOIOMMUK

e KnnHuyeckan TokcMKonorma: [IMarHoCcTUKa 1 ne4eHmne oCcTpbIX U XPOHUYECKUX OTPABAEHUIA.

e JKO/MIOTMYECKas TOKCUKONOIMA: M3yyaeT BAMSIHME 3arpssHAIOWMX BELWECTB Ha 3KOCUMCTEMbl WU
nonynaumm (xpoHudeckune spdekTbl, BUOAKKYyMyNALMSA).

e NuweBan ToKcMKkonorma: OueHnBaeT 6€30MacHOCTb NULWEBbLIX A06aBOK, KOHTAMMUHAHTOB M YMAKOBKMU.

e MpombiwneHHas (npodeccroHanbHaa) TOKCMKoNorma: M3yyaeT pUCK BO3OEWCTBUA XMMMUYECKUX
BeLLecTB Ha paboymx mecTax.

e CynebHas TOKCMKOoOrUA: YCTaHaBNMBaET NMPUYMHBI OTPaBAEHUN B IOPUANYECKOM NMPaKTUKeE.

e MonekynapHas TOKcuMKonorus: Mccneayer mexaHU3mbl OeACTBUMA AL0B Ha MONEKYISAPHOM MU
CYyOKNETOYHOM YPOBHSX.

e TOKCMKOMETPUA  (KONIMYECTBEHHAA  TOKCUMKoMorus): PaspabatbiBaeT  MeTodbl  OUEHKU U
NPOrHO3MPOBaAHUA TOKCUYHOCTH.

6. MpPMHLMMbI OLEHKWN PUCKA

OueHKa p1CKa — KA4YeBOol NpoLLecc B COBPEMEHHO TOKCUKOIOTMM, COCTOALLMI N3 3TAMOoB:

1. WpeHTUdMKaLma onacHocTM: OnpeaeneHne NoTeHLMaAbHO BPeAHbIX CBOMCTB BELLLECTBA.

2. OueHKa 3aBMCUMMOCTU «A03a-3dpPeKT»: YCTaHOBAEHME KOANYECTBEHHON CBA3KU Meay A030M u
BblPa*KeHHOCTbIO 3pdeKTa.

3. OueHKa 3KCno3uumm: AHaNN3 YPOBHA U NPOAOC/IKUTENBbHOCTM KOHTAKTa C BELLLECTBOM.

4. XapaKTepucTuKa pucka: MHTerpauma AaHHbIX 415 3aKNH0YEHUA O BE/IMYMHE PUCKA 415 340PO0BbA.

7. 3akntoveHune

ToKcuKoNorva ABAAETCA AMHAMMUYHO Pa3BMBaIOLLIEIMCA HAYKOW, UTPALOLLLEN KPUTUYECKUN BaXKHYHO PO/b B
YCNOBMAX PacTylleid XMMM3auuM OKpyKatoweh cpegpl. OT  M3y4YeHMA OCTPbIX OTPaB/JEHMM OHa
3BOJIIOLMOHMPOBANA K KOMMNEKCHOW CUCTEME OLIEHKM PUCKOB, HanpaB/leHHOW Ha nNpodUAaKkTUKY WU
MWUHUMM3ALMIO BPEAHOrO BO3AENCTBUA XMMUYECKMX BELLECTB Ha BCEX YPOBHAX — OT MOJIEKY/IAPHOro A0
aKocucTemMHoro. [lanoHenwee pa3BUTUE HaHOMaTEPMANOB, BUOTEXHONOMMIN U papMaKoNOrMK CTaBUT Nepes,
TOKCMKO/JIOTMEN HOBble Bbl30BbI, Tpebytowme pa3paboTKM MHHOBALMOHHbLIX METOAOB M MNOAXO40B ANA
obecnevyeHns 6esonacHOCT YenoBeKa n buocdepsbl.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. JlyxHukKos, E.A. KnnHnyeckada Tokcukonorma. — M.: MeanunHa, 1999. —416 c.
2. KyueHko, C.A. OcHoBbI TOKcuKosiormn. — CM6.: donmant, 2004. — 720 c.
3. Xabpues, PY. PyKOBOACTBO MO 3KCNEPUMEHTA/ILHOMY (OOKJAMHMYECKOMY) W3YYEHUIO  HOBbIX
dapmakonormyeckmx seutects. — M.: MeanumHa, 2005. — 832 c.
4. KaneTtuHa, H.U. SKoTOKCUKONOIUA 1 BUOTECTUPOBaHUE BOAHbIX 3KocucTem. — M.: Hayka, 2011. — 288 c.
5. Casarett & Doull's Toxicology: The Basic Science of Poisons. / Ed. by C. D. Klaassen. — 9th ed. — McGraw-
Hill Education, 2019. — 1648 p.
6. Timbrell, J. Principles of Biochemical Toxicology. — 4th ed. — Informa Healthcare, 2009. — 478 p.
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babaesa CynryH LLloxpaToBHa,

MpenogasaTenb Kadeapbl Ny4eBO AMarHOCTUKKN, NeYeHMUA U OHKOIOTUM.

focygapcTBEHHOrO MeAnUMHCKOro YHuBepcuTeTa TypKMeHMUCcTaHa MMeHa MblpaTa FappbleBa.
Awxabapg, TYpKMEHUCTaH.

AWATHOCTUKA U NEYEHUE METACTA30B B KOCTAX: COBPEMEHHbIN B3MNA4,

AHHOTauuA

MeTacTaTMYecKoe noparkeHue KOCTHOM TKaHM SBAAETCS O4HMM M3 Hanmbonee 4YacTbiX OCNOMHEHWUM
paaa 3/10KavyecTBEHHbIX HOBOOOPa30BaHWUIA, TaKMX KaK PaK MOJIOYHON Kenesbl, npeacraTe/ibHOM Kenesbl,
JNIETKUX, MOYEK U LUMTOBUAHOM »Kesiesbl. KOCTHble MeTacTasbl 3HAYMTENbHO YXYALIAKT KAauyecTBO KU3HWU
naumneHToB, NPMBOAA K 60NeBOMY CUHAPOMY, NAaTONOIMYECKMM NepesiomMamM, KOMNPEecCcUmn CNMHHOTO MOo3ra U
runepkanbumemmn. [laHHas cTaTbA MOCBALLEHA COBPEMEHHbIM NOoAXOoAamM K AMarHOCTUKE U JIeYeHUIo
METacTa3oB B KOCTAX. PaccmaTpmBaloTcs meTodbl BU3yanm3auuu, BKAOYas ocTeocumHTurpaduio, MIT-KT,
MPT u KT, a Tak»Ke po/ib BMOXMMUYECKMX MAPKEPOB KOCTHOM pe3opbuun. B pasgene neyeHumna ocsellatoTcs
MYNbTUANCUMI/IMHAPHbIE CTpaTerMm: npumeHeHue bucdocdoHaTtoB M geHocymaba, nyyeBaa Tepanus,
XUPYPruyeckmMe BMeLLaTeNnbCcTBa ANs CTabuansaumm NepesioMoB, CUCTEMHAs /JIeKAapCTBEHHaA Tepanusa u
meToabl abnaumu. MoadyepKkMBaeTCs BaXKHOCTb MHAWMBUAYANbHOMO MNOAXOAA W WMHTErpauumn pPasanyHbiX
METOZO0B AN AOCTUXEHUA ONTUMAJIbHbIX PE3Yy/bTaToB.

KnoueBble cnosa:
KOCTHble MeTacTasbl, AMArHOCTUKa, iedeHune, buchocdoHatbl, AeHocymab, nyyeBan Tepanus,
naTosiormyeckunin nepenom, SRE, octeonmtnyeckmii, octeob61acTmyeckuii.

1. BeegeHue

KocTHaa TKaHb ABAAETCA TPeTbel NOo 4YacToTe NOKanusauMell MeTacTasMpoBaHWMA NOCne MNeyYeHn M
nerkmx. PacnpocTpaHeHue OnyxoneBbIX KNETOK B CKeneT MpoucXoauT NpeuvmyLLecTBeHHO remaToreHHbIm
nytem. NMonagan B KOCTHbI MO3T, ONYX0JIEBblE KNETKU HAPYLLAOT TOHKMI BanaHc mexay 0CTEOKNACTUYECKOM
pesopbumnein n octeobnacTMHECKMM KOCTeobpasoBaHUEM, YTO MPUBOAUT K PA3BUTUIO OCNOXMHEHUM, Tak
Ha3blBaeMbIX KOCTHbiIx-related events (SREs). CoBpemeHHas OHKOAOrMA aims He TONbKO Ha yBENMYEeHUe
BbIXKMBAa€MOCTU NALNEHTOB C KOCTHbIMW METAacTa3zamMm, HO U HA COXpaHeHUe UX GYHKLMOHAIbHOM aKTUBHOCTH
M KQuecCTBa KU3HMU.

2. NaToreHes n TUMbl KOCTHbIX MeTacTa30B

B3anumopeincrTene mexay OMNyxo/ieBbIMU KAETKAMU U KOCTHbIM MUKPOOKPYXKEHMEM OMUCLIBAETCA
KoHLenumen «vicious cycle» (nopoyHoro Kpyra). Onyxonesble KNETKN cekpeTupytoT ¢paktopbl (PTHrP, IL-1, IL-
6, TNF), cTumynmpytowme akTMBaLMIO OCTEOKACTOB M pe3opbumto KocTu. B cBoto odepesb, Npu pesopbunn
KOCTHOTO MaTpuKca BbicBoboXaatoTca dpakTopbl pocta (TGF-B, IGF), KoTopble cTUMYAMpPYIOT Nponandepaumio
OMyXONEBbIX KNETOK U NPOAYKLNIO UMK NpoBO- and anti-resorptive agents, 3ambIKas LK.

BblaenatoT TP OCHOBHbIX TUMA KOCTHbIX MEeTacTa30B:

e OcTeonntuyeckune (Npeobnafaer paspylleHne KOCTU): XapaKTepHbl ANA paka JErkoro, MouykM,
LLMTOBUAHOWM XKenesbl, MeNaHOMbI.

e OcTeobnactuyeckune (Nnpeobnagaer natosorMyeckoe KocTeobpasoBaHME): XapaKTepHbl AAs paka
npeAcTaTeNbHOM enesbl.

o CMeLLaHHble: YacTo BCTPEYAKDTCA NPU paKe MOIOYHOM Kenesbl.

3. CoBpemeHHble MeToAbl ANArHOCTUKN

3.1. MeToabl MeauLMHCKON BM3yannsaLumm
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o OcteocuuHTurpaduma (nnaHapHaa n ODIKT/KT): ABnseTca BbICOKOUYYBCTBUTE/IbHbIM CKPUHUHIOBbIM
MeTOAOM ANA OLEHKM Bcero ckeneta. OgHaKo, oHa o0b6/1afaeT HU3KOM cneundUYHOCTbIO, TaK KaK ftobble
NPOLLECChI, CONPOBOXKAAMOLLMECA NOBbILLEHHBIM KOCTHbIM MeTaboiM3Mom (BocnaneHue, apTpuT, Nepesiombl),
MOryT gaBaTb runepdukcaumto POI.

o M3T-KT ¢ 18F-PAl: MNo3BoNAET OLEHUTb HE TOJIbKO KOCTHble MOPa*KeHUA, HO U MeTabonnyecKyto
aKTMBHOCTb NEPBUYHOM OMYXO/U M MATKOTKAHHbBIX MeTacTa3zoB. OcobeHHO nonesHa npu AaMmpomax 1 pake
nerkoro.

¢ MI3T-KT ¢ 18F-NaF: Ob6ecneuyMBaeT BbICOYAMLUYIO YYBCTBUTE/IbHOCTb B OLEHKE KOCTHOTO
MeTabonmM3Ma, NPeBOCXOAA OCTEOCUUHTUTPadMIO.

o KT: WpeanbHO noaxoauT AAA OLEHKM LEeNOCTHOCTM KOPTUKANbHOIO CNOA  KOCTWU, pPUCKa
NaTONOrMYECKUX NEPESIOMOB W MIAHUPOBAHUA XUPYPrUUYECKMX BMELLATENbCTB WM JIy4EBOM Tepanuu.
MpeKpacHO BU3yannsmpyeT OCTEONUTUYECKUE OYaru.

e MPT: Hanbonee 4yBCTBUTE/IbHBIN METOA A/ OLEHKM MOpPaxeHUA KOCTHOTO MO3ra, a TakXe ans
OMArHOCTUKM KOMMPECCUM CIMHHOIO MO3ra M 1eNTOMEeHUHreaabHOro KapunHosa.

3.2. bnoxmmmnyeckmne mapkepbl

MOHWUTOPUHI YpPOBHEN MapKepoB KocTHoro remodeling Mo)KeT 6biTb MoneseH AAAa OUEHKM
3pPEKTUBHOCTUN NeYeHMA:

e Mapkepbl KocTeobpaszosaHua: LLlenouHas pocdartasa (KocTHas dpaKLmaA), OCTEOKANbLUH.

e MapKepbl KOCTHOW pe3opbuuu: N-tenonentug konnareHa | tuna (NTx), C-tenonenTtug, KonnareHa |
Tmna (CTX), NMPUANHONUH.

4. CoBpeMeHHble NoaXoAbl K Ne4yeHUto

JleyeHne KOCTHbIX MeTacTa3oB TpebyeT MynbTUAMCLMMNAMHAPHOMO MOAXOAA C Yy4acTUEM OHKOOra,
paguonora, Xupypra-optonega, Cneuyanmncta no Jy4eBoi Tepanumn 1 Bpada NnaninatMuBHON NOMOLLM.

4.1. MoanduKaTopbl KOCTHOro metabonnsma

e bucpocdoHaTtbl (30n1eapoHOBaAn KMCNOTA, NamuapoHaT): MHrmMbupytoT akTMBHOCTb OCTEOK/acToB,
MHAYLMPYA MX anonTo3. I$PeKTUBHO CHUXKAOT pUCK SRES M KynMpyoT KOCTHYO 60/1b.

e [leHocymab: MoHOKNOHabHOEe aHTUTeNo, Kotopoe cesasbiBaeT RANK-anraHg, katoueson meamnatop
ocTeoKnactoreHesa. lMNpesocxoant bucdocdoHaTbl B NpesoTBpalieHmMm SRES y NauuMeHToB C CONUAHbLIMM
onyXxonamMm.

4.2. lyyeBasn Tepanus

fiBnaeTca BbICOKOIDDEKTUBHBIM METOAOM ANA KynUMpoBaHWA 601eBOro cvHApPoma (3¢pdeKTMBHOCTb
pocturaet 60-80%) M neyeHMA JSIOKaNbHbIX KOCTHbIX MeETacTa3oB. [IpUMEHAOTCA KaK Kaaccuyeckue
dpaKLMOHHbIE CXeMbl, TaK U OAHOKpaTHoe obnyyeHne BbiCOKOM Ao3om (stereotactic body radiotherapy -
SBRT), ocobeHHO Npu onnromeracrasax.

4.3. Xnpypruyeckoe neyeHue

lMoKasaHWAMM K onepauunm ABNAIOTCA:

o YrpoKatoLwmii UAN COCTOABLUMIACA MAaTONOTMYECKUIA NEPENOM.

e Komnpeccuna CNMHHOTO MO3ra UM KOpeLLKOB KOHCKOro XBOCTa.

e HeadpdpeKTMBHOCTD  KOHCEPBATMBHOW  Tepanuu Npu  BblpakeHHOM 6HoneBom  CUHZpPOME.
Uenu xmpyprum: ctabmuamsauma KocTu, AEKOMMIPECCUA HEPBHbIX CTPYKTYP M BOCCTaHOBAEHWNE QYHKLUMMN.

4.4. CucTeMHan NeKkapCTBeHHasA Tepanua

Bbi6bop TEpanMm 3aBMCUT OT TMMA NEPBUYHON ONYXO/IM U BKKOYAET XMMMOTEPANUIO, FOPMOHOTEPANUIO,
TapreTHy Tepanuio M MMMYHOTEpanuio. YcnewHoe CUCTeMHOe sed4eHne NO3BONAET KOHTPOAMPOBaATb U
KOCTHble meTacTasbl.

4.5. ManouHBa3uBHbIE METOAbI
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e YpeckorkHaa BepTebponnactMka n Kndoniactuka: BeegeHne KOCTHOrO LEMEHTa B TesI0 MO3BOHKA
ana ctabunusaumm n obesbonmsaHms.

e PagnouactotHaa abnauma (PYA) u kpuoabnauma: [ecTpyKums MeTacTaTUYecKoro ovara nog
KOHTponem KT.

5. 3akntoueHune

[OMarHoCcTMKa M leyeHMe KOCTHbIX METAcTa30B OCTAlOTCA CNOXKHOMW, HO pellaemol 3agadent
COBpPEMEHHOMN OHKoIorMKU. NHTerpaums coBpemeHHbIX METOAOB BU3yasn3aummn No3BosiAeT TOYHO OLLEHUTb
PacnpoCcTPaHEHHOCTb M XapaKTep nopa)keHus. MynbTUOUCUMNANHAPHBIA  NOAX0A, BK/IKOYAOLWLMIA
npuMeHeHne MOAMOUKATOPOB KOCTHOrO MeTabosiM3ma, NyvyeByto TEPANUIO, XMPYPrUYeckne U CUCTEMHbIE
MmeTozabl, no3BonseT 3GGEeKTUBHO KOHTPONMPOBATb CUMMTOMbI, NPEeAOTBPALLATL TAMKE/ble OC/IOXKHEHUA U
3HAUYUTENbHO Y/YYLLATb KAYecTBO KM3HM MaumeHToB. [JanbHellumMe wccnefoBaHMA HanpaBfieHbl Ha
pa3paboTky 6onee adpdeKTMBHbIX targeted agents, BO3AEMCTBYIOWMX Ha crneunmdpuyeckme MexaHU3mbl
B3aMMOLENCTBUA OMYXON U KOCTHOM TKaHMW.

CnMCOK UCNoNb30BaHHOW nUTepaTypbl:
1. Coleman, R. E., Croucher, P. I., Padhani, A. R., Clézardin, P., Chow, E., Fallon, M., ... & Terpos, E. (2020). Bone
metastases. Nature Reviews Disease Primers, 6(1), 83.
2. Capasso, L. L., & Keats, S. A. (2021). Bone Metastases: A Comprehensive Review of the Literature.
Radiologic Clinics of North America, 59(5), 789-804.
3. Van der Linden, Y. M., Steenland, E., van Houwelingen, H. C., Post, P. N., Oei, B., Marijnen, C. A,, ... & Leer,
J. W. (2004). Patients with a favourable prognosis are equally palliated with single and multiple fraction
radiotherapy: results on survival in the Dutch Bone Metastasis Study. Radiotherapy and Oncology, 72(1), 95-103.
4. Saad, F., & Lipton, A. (2010). Bone-marrow microenvironment in cancer progression and treatment. Cancer
Treatment Reviews, 36, S1-S3.
5. Coleman, R., Body, J. J., Aapro, M., Hadji, P., & Herrstedt, J. (2014). Bone health in cancer patients: ESMO
Clinical Practice Guidelines. Annals of Oncology, 25(suppl_3), iii124-iii137.
6. Guise, T. A.,, Mohammad, K. S., Clines, G., Stebbins, E. G., Wong, D. H., Higgins, L. S., ... & Chirgwin, J. M.
(2006). Basic mechanisms responsible for osteolytic and osteoblastic bone metastases. Clinical Cancer
Research, 12(20), 6213s-6216s.
7. Lutz, S., Balboni, T., Jones, J,, Lo, S., Petit, J., Rich, S. E., ... & Hahn, C. (2017). Palliative radiation therapy for
bone metastases: Update of an ASTRO Evidence-Based Guideline. Practical Radiation Oncology, 7(1), 4-12.
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OKCUOATUBHbIN CTPECC U CBOBOAHOPAZINKA/IbHBIE MPOLECCHI B MATOTEHE3E 3AB0/IEBAHUIA

AHHOTauuA
B cTaTbe paccmaTpuBaeTcs poJib OKCUAATUBHOMO CTpecca M cBOOOAHOPAAMKANbHbIX peakunin B
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natoreHese pas/inyHbIX 3ab60neBaHMN. PacKpbiBaloTCA BUOXMMUYECKME MEXaHM3Mbl 00Pa30BaHMA aKTUBHbIX
dopm Kucnopoda, OCOBEHHOCTM aHTUMOKCUMAAHTHOM 3alWuTbl W MNOCNeACTBMA AucbanaHca mexay
NPOOKCMAAHTAMM N aHTUOKCUMAAHTaMK. MpUBOAATCA NPUMEPbl NAaTONOTMYECKUX COCTOSIHWUM, CBSAI3AHHbIX C
OKUC/IUTENbHbIM MOBPEKAEHUEM KNETOYHbIX CTPYKTYP — CepAevyHO-COCYAUCTble, HEBPONOTMYECKME U
BOCManuTenbHble 3aboneBaHusA. NoayépKMBaeTcs 3HaYeHMe 1abopaTopPHOM AMArHOCTUKN U NPOPUNAKTUKK
OKCUAATUBHOIO CTPECCa B KIMHUYECKOM NpaKTUKe.
Knrouesble cnosa:
OKCUAATUBHBIN cTpecc, cBoboaHble paauKasibl, aHTUOKCUAAHTbI, NaTOreHes, NoBPEXKAEHME K/ETOK.

Bakyyeva Bayramgozel Hojagulyyevna

Lecturer of the Department of Pathological Physiology
Myrat Garryev State Medical University of Turkmenistan.
Turkmenistan, Ashgabat

OXIDATIVE STRESS AND FREE RADICAL PROCESSES IN THE PATHOGENESIS OF DISEASES

Abstract

The article discusses the role of oxidative stress and free radical reactions in the pathogenesis of
various diseases. The biochemical mechanisms of reactive oxygen species formation, features of antioxidant
defense, and consequences of the imbalance between pro-oxidants and antioxidants are revealed. Examples
of pathological conditions associated with oxidative damage to cellular structures are given—cardiovascular,
neurological, and inflammatory diseases. The importance of laboratory diagnostics and prevention of
oxidative stress in clinical practice is emphasized.

Keywords:
oxidative stress, free radicals, antioxidants, pathogenesis, cell damage.

OKCMAATUBHbIN CTPECC SBNAETCA YHUBEPCA/ibHbIM 3BEHOM MaToreHesa MHoXecTBa 3abosieBaHuUl
yenoBeka. OH BO3HMKaeT B pesysbTaTe gucbanaHca mexay npoueccamu ob6pasoBaHMA aKTUBHbIX GOpm
kucnopoga (APK) n cuctemoit aHTMOKCUAAHTHOM 3alLMTbl OpraHmn3ma. Mpu n3bbIToYHOM HakonneHun AGK
noBpexaatoTca Amnugbl membpaH, 6en1Kkn, HYKAenHOBblE KUCOTbl, YTO BEAET K HapYLUEHUIO KAETOYHbIX
bYHKUMIA 1 Tbenn KnetoK. MccnegoBaHma NocneaHUX NeT NoKasanau, YTO OKUCIUTESbHbIA CTpecc Urpaet
BeAylyl ponb B pPasBMTUM aTepocKneposa, aAnabera, 6onesHn Anburelimepa U XPOHUYECKUX
BOCMANMUTENbHbIX NpoueccoB. [M0O3TOMYy NOHMMaHME ero MexXxaHM3MOB MMEEeT K/K4YeBOEe 3HayeHue ansa
NPodUNAKTUKKN U Tepanmm MeTaboIMYecknx n gereHepaTUBHbIX 3a60neBaHNA.

Ob6paszoBaHMe aKTUBHbIX GOPM KMCNopoaa

ADPK popmupytoTca Kak NoboYHble NPOAYKTbl HOPMANbHOTO KNETOYHOro MeTabosiM3ma, r1aBHbIM
06pa3om B MUTOXOHAPUAX NPU AbIXaTe/IbHOM OKUCAEHUU. K HUM OTHOCATCA CynepoKCUa-aHMOH, NepeKunchb
BOAOPOAA U MTMAPOKCUABHBINA paauKan. NMpu BocnaneHnmn, BO3AENCTBUM TOKCUHOB, paanaumm Uam rmnoKcmMm
obpasoBaHue ADPK pesko ycunmsaetca. B Hopme KneTku obnagaoT pepmeHTamu (CynepoKcMaamcmyTasa,
KaTanasa, ryTaTMOHMNepPOKCMAa3a), OrpaHNYMBAOLLMMMK UX HaKonneHne. O4HAKOo NpU XPOHMYECKOM CcTpecce
unm 3aboneBaHMAX MUTOXOHAPWIA 3Ta CUCTEMA He CMpaBAfeTCA, 4YTO BbI3blBAET UEMHbIe peakuuu
NePEKNUCHOro OKUCAEHNUA NNNNAOB U paspyLlieHne Bruomemo paH.

AHTWNOKCUMOQHTHAA 3aLMTa OPraHM3Ma

AHTMOKCMAAHTHAA  cucTema  BKA4YaeT  depmeHTHble  (KaTanasa, [AyTaTUOHMNEpPOKCuAasa,
cynepokcMaamMcmyTasa) U HebepMeHTHblE KOMMNOHEHTbI (BUTaMUHbI E, C, KapoTuHOUAbI, ryTaTUOH). OHU
HenTpanusyoT APK M npenoTBpallaloT MNOBPEXKAEHWE KAETOUYHbIX CTPYKTyp. HapyweHue paboTbl 3TUX
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CUCTEM CHUMKAET CNOCOBHOCTb KNETOK NPOTUBOCTOATL cTpeccy. MiccaeaoBaHUA NOKa3bIBAOT, YTO Y MALMEHTOB
C caxapHbiM AnabeTom M aTepocKaepo3om HabatogaeTca fedUUUT aHTUOKCUAAHTOB, YTO KOPPENUpyeT C
BblPa*KEHHOCTbIO BocManeHus. [lo3ToMy aHTUMOKCMAAHTHAA TepanuA pPacCMaTPMBAETCA KaK  BaKHbIM
KOMMOHEHT NPodUNAKTUKM XPOHMYECKMX 3a60/1€BaHMIA U CTapeHUs OpraHU3ma.

KneTouHble nocnencTema OKCMAATUBHOIO CTpecca

CsoboHble paauKanbl MHULMUPYIOT NEPEKUCHOE OKUCNEHUE NMUAOB, U3MEHAIOT NPOHULAEMOCTb
membpaH 1 HapyLLAOT MOHHbI romeocTas. MNoBpexaeHe 6e1KoB NPUBOAMT K MHAKTMBALMKN PepPMEHTOB, a
okucnenme OHK Bbi3biBaeT mytauum u anonto3. OCOBEHHO YA3BMMbBIMW CYUTAIOTCA KNETKU C BbICOKOM
MeTaboNnYecKkoit aKTUBHOCTbIO — HEWPOHbI, KapANOMMOLUMTLI U FenaToumTbl. XpOHUYECKoe BO3AelNCcTBME
A®K npuBogMT K anontosy, BOCMANEHUIO WU YCKOPEHHOMY CTAapEHUI0 TKaHeW, YTo AenaeT KOHTPO/b
OKCMAATUBHOIO CTaTyca Ba*KHbIM HaNpPaBAeHMEM KANHUYECKOM ANArHOCTUKM.

Posib OKCMZATMBHOIO CTpecca B cepaevyHO-coCyaAncTbix 3aboeBaHmax

Mpn aTepocknepose cBoboAHble pPagMKanbl CMOCOBCTBYOT OKUCAEHWUIO AWUMONPOTEMHOB HWU3KOM
NAOTHOCTW, YTO MHUUMMPYET BOCNAJIEHNE COCYANCTOM CTEHKN. B pe3ynbtate GopmmMpyroTCa aTepomMaTo3Hble
ONALWKM, CHUNKAETCA 31aCTUYHOCTb COCYAO0B W MOBbIWAETCA PUCK Tpombo3a. AHaNOrMYHblE MPOLECCHI
HabnogaoTcA Npu  apTepuanbHOM TUMNEPTEH3UM U MWEMMYECKON 6onesHu cepaua. [MpumeHeHune
AQHTUOKCUAAHTOB, TaKMX KaK Ko3H3um Q10 mn ButamuH E, CHU)KAeT BbIpa*K€HHOCTb OKUCAUTENIbHOrO
NOBPEXAEHMA N YAYULLAET SHA0TENNANBHYIO QYHKLUMIO.

OKcnaaTMBHBIN CTPEecC NP HenpoaereHepaTUBHbIX 3a60/1eBaHUAX

B natoreHese 6one3Hn Anburelimepa, MapKMHCOHA M paccesHHOTO CK/Iepo3a YCTaHOB/IEHA K/toUYeBan
pPONb OKCMAATMBHbIX npoueccoB. APK noBperKaawT MUTOXOHAPUM HEMWPOHOB, YTO BbI3blBaET
3HepreTMyecknin AeduumnT N HaKoMNJEHNE TOKCMYECKUX BENKOB, TaKUX Kak B-amunoua. Bcneacreme atoro
HapylwaeTca nepefavya HEPBHbIX MMMNYAbCOB W pa3BuBaeTcA HeMpoaereHepauma. CoBpemeHHble
nccnefoBaHUA HaNpPaB/ieHbl HA CO34aHNE aHTUOKCUAAHTOB, MPOHUKAIOLWMX Yepes remaTosHuedanmyeckni
6apbep 1 cnocobHbIx cTabnansnposatb GYHKLMM HEPBHOM TKAHM.

[unarHoctmka n npodunakTUKa oKCMOaTUBHOTO cTpecca

OueHKa OKCMAATMBHOrO CTaTyca NPOBOAMTCA C MOMOLLBbIO OnpeaeneHMa ypOBHA ManoHOBOrO
Avanbaernaa, akTMBHOCTM aHTMOKCUAAHTHbIX GEePMEHTOB M COoAepKaHUA BUTAMUHOB-aHTUOKCUOAHTOB B
KpoBW. MNpodurnakTnKa BKAOYAET cbaNaHCMPOBaHHOE NUTaHME, GU3NYECKYIO aKTUBHOCTb, OTKA3 OT KypeHua
M NPUEM AHTMOKCUOAHTHbIX KOMMJIEKCOB. BaXHbIM HanpaB/fieHMEM OCTAETCA M3YYEHWE FeHeTUYECKUX
nonmmopdmamos GepmMeHTOB aHTUOKCUAAHTHOM 3aLWWMTbl, BAUAIOLWMX HA UHOMBUAYANbHYIO YCTOMYMBOCTb K
OKCUAATUBHbIM MOBPEXKAEHUAM.

3akntoveHue

OKCMAATUBHbBIN CTpecC — YHUBEPCA/bHbIN NAaTOPUINMONOTMYECKMIA MEXaHMU3M, fIeXKallMiA B OCHOBE
MHOXEeCTBa XPOHUYECKMX U gereHepaTuBHbIX 3aboneaHuit. MogaepkaHne banaHca mexagy obpasoBaHMem
A®K 1 aKTUBHOCTbHO AHTMOKCUAAHTHOM 3aLMTbl UMEET pellatolee 3HavyeHme gnsa 340poBba. NoHMMaHKWe
MOJIEKYNSAPHDBIX  MEXaHWM3MOB  OKMC/IUTENIbHOTO  MOBPEXAEHMA  OTKPbIBAET HOBble MEPCMEKTMBbI
NPodMNAKTUKU U Tepanmm CEpAEUYHO-COCYAUCTbIX, HeMpoaereHepaTUBHbIX U MeTaboInYecKkmx 3abonesaHuii.

CNUCOK UCNO/Ib30BaHHOW NIUTEpPaTypbl:
1. KonecHukos A.B. Buoxnmma ceobogHopaauKanbHbix npoueccos. — M.: MeguumHa, 2018. — 312 c. —
URL: https://elibrary.ru/item.asp?id=36521043
2. TpomoBa O.A. AHTUOKCMAAHTbI M 340poBbe 4yenoseka. — CM6.: Mutep, 2019. — 256 c. — URL:
https://www.piter.com/product/antioxidanty-i-zdorove-cheloveka
3. Yebortapés A.H. MNatodmsmonorunsa: ydyebHuk. — M.: DOTAP-Megua, 2020. — 688 c. — URL:
https://www.geotar.ru
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bermbipaaos baiipam Canaposuy
Kadepapa opraHmsaumm, ynpaBneHnsa 1 3KOHOMMKM 34paBOOXpaHeHMA [0CcyAapCTBEHHOTO
MeOUUMHCKOro yHusepcuteTa TypkmeHucTaHa umeHn Meoipata lNappblesa

AOCTYNHOCTb MEAULIMHCKUX YCNYT: CTATUCTUYECKUA AHANU3

AHHOTauuA
B ctatbe paccmaTtpuBaeTcs npobaema AO0CTYNHOCTU MEAULMHCKUX YCAYT B COBPEMEHHbIX YC/NO0BUSIX.
MNMpoBeaeH aHann3 GpaKkTOpPOB, BAUAIOLWMX HA AOCTYNHOCTb MEAULIMHCKON MOMOLLM, BKAOYAA COLMANbHO-
3KOHOMMYECKMNE, TEPPUTOPUANbHBIE N OpPraHM3aLMOHHbIE acneKTbl. Ha OCHOBE CTAaTUCTUYECKUX OAHHbIX
onpegensieTca ypoBeHb 0OECNeYeHHOCTM HaCeNeHUA MEAMUMHCKMMU KaZpamMu U YyUYpeXAeHUAMMU.
BbifB/NIEHbI OCHOBHbIE TEHAEHLUN U NPobaembl B chepe 34paBOOXPaHEHUSA, NPeaNoKeHbI MYTU UX PeLleHus.
Kniouesble cnosa:
OOCTYMHOCTb, 34,0aBOOXPAHEHMNE, CTATUCTUYECKUIA aHANN3, MEAULMHCKME YCAYTH,
aemorpadua, coumanoHble GakTopbI.

BeeaeHue

JOCTynNHOCTb MeAMUMHCKUX YyCAyr ABAAETCA OAHUM M3 KAKOYEeBbIX MOKasaTtesnen 3apPeKTUBHOCTU
CUCTEMbl 3A4paBooxpaHeHMA. OHa OTpa)aeT CnocobHOCTb HaceseHWa Mojay4aTb HeobxoAnMyo
MeLMLMHCKYO MOMOLLb CBOEBPEMEHHO, HE3aBMCMMO OT YPOBHA A0X043, MeCTa NPOXKMBAHUA U COLMANBHOTO
cTaTyca. B ycnosuax pedopmupoBaHMA 34paBOOXpaHeHMA faHHas npobnema npuobpetaeT ocobyto
aKTYaNbHOCTb, TaK KaK OT YPOBHA AOCTYMHOCTN MEeAMLNHCKOM NOMOLLM HAanpAMYHO 3aBUCUT KaueCTBO XKU3HU
HaceNleHUA 1 NoKasaTen O6LLEeCTBEHHOTO 340P0BbA.

Lenbto [aHHOrO MUCCNefOBAHUA ABAAETCA MPOBEAEHME CTAaTUCTUYECKOro aHanu3a AO0CTYMNHOCTU
MeLMULIMHCKUX YCAYT U BbiiBNEHNE GAKTOPOB, BAUAIOLLMX HA ee YPOBEHb B PA3/IMYHbIX PETMOHAX.

OcHOBHas 4yacTb

1. MoHATHE AOCTYNHOCTU MEeAMULMHCKMX yCayr

Moa AOCTYNHOCTBIO MEAMUMHCKOM MOMOLWM MOHUMMAETCA BO3MOMKHOCTb KaXKAOoro rparKaaHuHa
nony4yntb Heobxoammoe neyeHrMe W npodunakTMyeckoe obCAYKMBAHWE B MNpefenax YCTaHOB/EHHbIX
CTaHAapToB. JOCTYMHOCTb BK/IKOYAET HECKO/IbKO acMeKToB:

TeppuTopnanbHaa AOCTYNHOCTb — PaCCTOAHME [0 MEeAMULUMHCKUX YUYperKAeHWM, TpaHCnopTHasA
MHOPACTPYKTYPa;

JKoHOMMYEeCcKasa AOCTYMHOCTb — Hanuuyme 6ecniaTHbIX YCAYr U AOCTYMHbIX NAATHbIX GOpMm;

NHbOopMaLMOHHaA [OCTYNHOCTb — OCBEAOMNEHHOCTb HAaceNeHMA O BO3MOXHOCTAX obpalyeHuna 3a
MeLMLMHCKOM NMOMOLLbIO;

OpraHu3auMoHHaa A0CTYNHOCTb — 3¢GGEKTUBHOCTb PaboTbl MEANUMHCKUX yUpeAeHUN, KaapoBoe
obecneyeHue.

2. CraTucTU4yecKme NnokasaTenun fOoCTynHOCTH

[nA oueHKn ypoBHA AOCTYNHOCTM UCMOb3YIOTCA CaeAytoLmne NoKkasaTenm:

Yncno spayeitr Ha 10 000 HaceneHus;

KonnyectBo 601bHUYHBIX KOEK;

Ob6ecnevyeHHOCTb HaceNeHMA aMbyNaTOPHO-NOUKAMHUYECKUMM YUPEKAEHUAMN;

CpegHee Bpema OXKMOAHNA NPUEMA BPaYa;
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Jona pacxonos HaceneHma Ha MeLULMHCKME YCyri.

Mo AaHHbIM BcemMpHON opraHU3aLMmM 340aBOOXPAHEHMA, ONTUMANbHBIM CYMTAETCA MOKasaTeslb He
meHee 30 Bpayen Ha 10 000 HaceneHus. B HEKOTOPbIX CTPaHaX 3TOT MOKa3aTe/lb 3HAYUTE/IbHO HUNXKE, UYTO
YKa3blBaeT Ha KagpoBsblit gedbuumT.

3. CoumanbHO-3KOHOMUYECKUE U TeppUTOpUanbHble GaKTopbl

AHaNM3 CTATUCTUYECKUX [aHHbIX MOKasblBaeT, 4YTO Ha [AOCTYNHOCTb MEAMLMHCKON MOMOLLU
CYLLeCTBEHHO BJ/UAIOT COLMAIbHO-3KOHOMMUYECKME Pa3INuMA MeXay permoHamu. B KpynHbIX ropogax
HabntofaeTcA BbICOKAA KOHUEHTPALMA MEeAULMHCKUX YYPEXKAEHUM U CMEeUMannCcToB, TOrga Kak cenbCKkue
PaMoHbl OCTAOTCA HEAOCTATOYHO 0b6ecneyYeHHbIMMU.

Hanpumep, ypoBeHb obecneyeHHOCTU Bpavyamu B ropogax B cpeaHem Ha 25-30 % Bbiwe, yem B
CeNbCKOM MeCTHOCTU. CyllecTBEHHOE 3HAYEHUE MMEET TaKXKe YypOBEeHb J0XOA0B HacesieHMA: B CeMbSX C
HU3KMM LOXOLAO0M 4017 06paLLeHnii 32 MeAMLMHCKOM NOMOLLBIO HUMKE, YeM cpean obecneyeHHbIX rpynnm.

4. OpraHun3aumoHHble NPobaembl CUCTEMbI 340aBOOXPAHEHNA

OpHoM M3 OCHOBHbIX Npobsiem ABAAETCA HEPAaBHOMEPHOE pacrnpeseneHne KagpoB U MeanUUMHCKUX
yupexgeHuin. Kpome TOro, neperpyeHHoOCTb roCyAapCTBEHHbIX MOJNKAMHUK NPUBOAUT K YBENNYEHUIO
BPEMEHW OXKUOAHWUSA, CHUMKEHWUIO KayecTBa 0OCAYKMBAHUA M POCTY CNPOCA Ha YAaCTHYO MegULIMHY.

CoBpemeHHble TEHAEHUMU NOKa3bIBalOT, YTO Pa3BUTUE TesleMmeamumHbl, UMOPOBbIX PEerucTpatyp u
3NEKTPOHHbIX 633 AaHHbIX CNOCOBCTBYET MOBbLIWEHUIO AOCTYNHOCTU MEAMLMHCKMX YCayr, 0cobeHHO B
OTHANEHHbIX palioHaXx.

5. MyTn ynydwenHuna cntyauum

N5 noBbiWeHMA AOCTYNHOCTU MeANUMHCKOM NOMOLLM HEOBX0ANMBI CiefyoLne Mepbil:

Pa3Butre cetTn NnepBUYHOrO 3BEHA 34PaBOOXPAHEHUA B CE/IbCKMX PAMOHaX.
MoBbiweHMe PUHAHCMPOBAHUA CUCTEMbI 34 PABOOXPAHEHUA.

BHeapeHue coBpeMeHHbIX MHGOPMALMOHHBIX TEXHOOMMIN U TenemeaunLmHbl.
Mopaep!Kka MONOAbIX CNELMANUCTOB U CTUMY/IMPOBaHUE MX PaboTbl B perMoHax.

vk wnN e

MpoBeaeHme perynapHoOro CTaTUCTUYECKOrO MOHUTOPUHIA COCTOAHMA AOCTYMHOCTU YCAYT.
3akntoyeHue
Takum 06pasom, [OCTYMHOCTb MEOMLMHCKMX YCAYr SBAAETCA KOMMMAEKCHbIM MOKa3aTesem,
33aBMCALLMM OT MHOecTBa GpaKTOpPOB: COLMAIbHO-3KOHOMMUYECKUNX, TEPPUTOPUANBbHDBIX, OPraHN3aLLMOHHbIX U
KaaposblXx. CTaTUCTUYECKUI1 aHaNU3 NO3BOASET BbIABUTL CNabble CTOPOHbI CUCTEMBI M pPa3paboTaTb Mepbl No
MX ycTpaHeHuto. loBbieHMe [OCTYNHOCTM MEAMUMHCKOW MOMOLLM ABAAETCA Ba*KHbIM HanpasieHUWEM
rocyapCTBeHHOM NONUTUKKN B 061aCTM OXpaHbl 340Pp0BbA HAaCEEHUA.
CNMCOK UCNONb30BaHHOI INTepaTypbl:
1. BcemupHaa opraHusauusa 3apaBooxpaHeHus (BO3). [Joknafbl O COCTOAHUKM 34paBOOXPAaHEHUSA MUPa.
KeHnesa, 2023.
2. MuH3gpas PO. OTYUET 0 cOCTOAHUN 34paBOOXPAHEHMA U Aemorpaduyeckoin cutyaumm B Poccmn. MockBa,
2024.
3. MeaHoea T.A. CoumanbHble acneKTbl 4OCTYNHOCTM MeAULMNHCKUX ycayr. // MypHan «3apaBooxpaHeHmey,
Ne4, 2023.
4. Metposa H.B. CTaTucTUYeCKME MeToAbl B MeAULIMHCKUX uccnemoBaHusx. — CM6.: MeaMpecc, 2022.
5. KysHeuosa E.[. PedpopmmpoBaHme cucTembl 34paBooxpaHeHns: npobnembl n nepcrnexkTmsbl. // BecTHUK
meaunuunHbl U couymonorum, Ne2, 2024.
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YAK615
bekmbipaaos MbipaT
Mpenopasatenb Kadeapbl OpraHM3aLMmM, SKOHOMUKU U YNPaBAEHMA 34PaBOOXPAHEHNEM
locypapcTtBeHHOro MeayunHCKOro yHusepceuteTa TypkmeHuctaHa umeHu Mbipata lNappblesa

PACNPOCTPAHEHHOCTb CEPAEYHO-COCYAMUCTbIX 3AEO/IEBAHU CPELMU BCEX BO3PACTOB

AHHOTauuA

CeppeyHo-cocyauctble 3aboneBaHua (CC3) ABAAIOTCA OAHOW M3 BeAywMX MPUUYUH CMEPTHOCTU U
WHBaNMAHOCTN BO BCEM mupe. Mx pacnpocTpaHEHHOCTb OXBATbIBAET BCE BO3PACTHbIE rPynMbl, HAYMHAA C
MOJIOAbIX N0AEN U 3aKaHUYMBasA NOXUAbIMU. COBpeMeHHble UCC/Ief0BaHUA MOKa3bIBalOT, YTO paHHMeE GopMbI
aTepPOCKNEPO3a, TMNEPTOHMU N GYHKLMOHANbHBIX HapyLWEeHWN cepaua BCTPEeYaroTCa Aarke Y NOoAPOCTKOB.
OCHOBHbIMKW (GAKTOPaMM PUCKA OCTAlOTCA FUMOAMHAMMA, CTPECC, HEMPABU/IbHOE MNWUTAHWE, KypeHue W
Hac/leaCcTBEHHAA MPeApacno/oKeHHOCTb. B cTaTbe paccmaTpuBaloTCs  BO3PacCTHble  0COBEHHOCTU
pacnpocTtpaHeHua CC3, NPUYMHBI UX YBEAMYEHMA U POSIb NPOPUNAKTUKMN.

Kniouesble cnosa:
cepAeyHo-cocyamncTble 3aboneBaHNA, aTepPoCKNepPOo3, IMNepToHUs,
BO3pacT, NpodunaaKkT1Ka, GakTopbl pMcKa

Bekmyradov Myrat
Lecturer at the Department of Organization, Economics and Health Management
State Medical University of Turkmenistan named after Myrat Garryev

PREVALENCE OF CARDIOVASCULAR DISEASES ACROSS ALL AGE GROUPS

Abstract
Cardiovascular diseases (CVDs) remain one of the leading causes of death and disability worldwide.

Their prevalence covers all age groups, from young individuals to the elderly. Modern studies reveal that
early signs of atherosclerosis, hypertension, and heart dysfunction are already found in adolescents. The
main risk factors include physical inactivity, stress, poor diet, smoking, and genetic predisposition. The article
examines age-related differences in CVD prevalence, causes of its growth, and the role of preventive
measures.

Keywords:

cardiovascular diseases, atherosclerosis, hypertension, age, prevention, risk factors.

1. Obwme cBeAEHMA O CepAEYHO-COCYAMCTbIX 3ab0oneBaHNAX

CeppeyHo-cocyauctble 3abonesanna (CC3) npencraBnaoT cobolt rpynny NatonorMii, NoparkatoLmx
cepale M KpoBeHOCHble cocyabl. K HMM OTHOCATCA uwemudyeckas 6ones3Hb cepaua, apTepuanbHas
rMNepToHMA, MHOAPKT MUOKApAa, UHCYNbT U aTepocKaepos. BcemmnpHaa opraHusaumsa 340aBOOXPaHEHMA
oTMeuYaeT, 4YTo 6osee 17 MUAIMOHOB YENOBEK exerogHo ymupatoT ot CC3, yto coctaBnseT okono 30% Bcex
cmepTen. 3T 6os1e3HM NepecTanm bbiTb NPO61EMON TONBKO NOXKUAIX t0AEN — BCE Yalle OHM BCTPeyatoTcs
Y UL, CPeAHEero 1 Aae MoJIoZ0ro Bo3pacTta. YCKOPEHHbI TeEMNMN XU3HU, HENPaBUIbHOE NUTAHWNE, KypeHue U1
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CTpecc NpUBOAAT K TOMY, YTO NepBble NPU3HAKM HapYLLUEHN KpoBOOb paLLLeHUA nossaAtoTca yxke B 25—-30 ner.
Takmum obpasom, pacnpoctpaHéHHocTb CC3 MmeeT TEHAEHUMIO K POCTY, OXBaTbiBas BCE Honee LIMPOKMe
BO3pacCTHble rpynnol.

2. PacnpocTpaHEHHOCTb cpeay MON04Oro BO3pacTa

HecmoTps Ha cTepeotun, 4To 60ONE3HU cepaua — YyAen NOXWUAbIX, CEeroAHA OHWM BCE uYale
AMArHOCTMPYIOTCS Y moJsiogbix nwoaen. NccnegoBaHMa noOKasbiBaloT, 4To npumepHo 10-15% cnydvaes
rMNEePTOHUN N HapyLLUEHWI cepaevyHoro putma npuxoamtca Ha sospact Ao 30 net. OCHOBHbIMM NPUYUHAMM
ABNAOTCA MANONOABUKHBIN 06pa3 XKU3HK, ynoTpebaeHme ankorons, cTtpecc U n3bbiTouHaa macca Tena. Y
CTYLOEHTOB W MOMOAbIX CMELMannUCToB HepeaKo HabnwaaloTca NpPU3HAKM BEretaTtMBHOM AUCTOHUU U
HayanbHbIX popm aTepockneposa. BauvAHue ragykeToB, HeAOCHIMAHMA W 3HEPreTMYecKUX HanuTKOB
ycyrybnsert HarpysKy Ha cepaevyHo-cocyamnctyto cuctemy. OcobeHHO OnacHo TO, YTO MOJIOAbIE NHOAN PELKO
NpPoxoaaT NPodMNAKTUYECKME OCMOTPbI, YTO NPUBOAUT K NO34HEN AMArHOCTUKe. Taknum obpasom, npobaema
CC3 cpean monopaéxm TpebyeT 0COOOro BHMMAHWA CO CTOPOHbI MeAMUMHbI M 0bpasoBaHua AnA
$GOpPMUPOBAHUSA KYNIbTYPbI 340P0BbA.

3. CpeaHuii BO3pacT 1 pocT GaKTOpOB pUCKa

Y nuu, cpeaHero Bo3pacta (ot 30 Ao 55 net) HabnogaeTca Hanbonee aKTUBHOE Pa3BUTUE CepAeYHO-
cocyamnctbix 3abosneBaHuit. B 3TOT nepuon HakanameatoTca aKTOPbl PUCKA — XPOHUYECKUI CTpecc,
rTMNoOANHAMKUA, HENpaBW/bHOE MUTaHMe, M3DObITOYHbIA Bec M 3noynotpebneHue ankoronem. Ha ¢oHe
CHU)KEHMA afanTalMOHHbIX BO3MOMKHOCTEN OpraHM3ma MOABAAKOTCA MepBble NPOABAEHUA TMNEPTOHWUM,
nwemmyeckolr 6onesHu cepgua, cteHokapaumu. CornacHo craTucTuke, 6onee NoNOBUHLI MHGAPKTOB
MUWOKapaa NPOUCXOAUT MMEHHO B 3TOM BOo3pacTHOM rpynne. Y myxumH CC3 pa3BMBalOTCA paHblue, YeM Y
YKEHLWMH, O4HAKO Nocae MeHoMay3bl PUCK Y KEHLWMH BbIcTPo yBennumnsaeTca. OTCyTCTBUE CBOEBPEMEHHbIX
06cnefoBaHU N NPOPUAAKTUYECKMX MeP BEAET K POCTY MHBAAUAM3ALMM U CMEPTHOCTU. Takum 0bpasom,
KOHTPO/1b apTepMasibHOro AaBAEHUSA, YPOBHA XONE€CTEPUHA M Caxapa AO/IKEH CTaTb HOPMOW A/1a BCeX Ntoaei
cpefHero Bo3pacra.

4. MNoxunnoi BO3pacT n xpoHnyeckne ¢opmbl 3aboneBaHNi

B norkmnom BospacTte cepAedHO-cocyamcTble 3aboseBaHUA NPUOOPETAIOT XPOHMYECKUI XapaKTep U
YacTo COYeTalTCs C  APYrMMW  NATOIOTMAMM —  CaxapHbIM  AMAbETOM, apTPUTOM, MOYEYHOM
HeAOCTAaTOYHOCTbIO. CTapeHue OpraHu3ma COMPOBOMKAAETCA CHUMKEHMEeM 3/1aCTUYHOCTM  COCYAOoB,
YTO/ILLEHNEM UX CTEHOK M HapyLleHnem obMeHHbIX NPoL,eccoB B MMOKapae. Hanbonee pacnpocTpaHéHHbIMM
bopmamn CTAHOBATCA XPOHMYECKAA cepaevHas HeAoCTaTOYHOCTb, MleMuyeckasa 6one3Hb cepgua w
HapyweHuAa putma. MNoXkmable NaumeHTbl YacTo NPUHMMAIOT HECKO/IbKO npenapaToB O4HOBPEMEHHO, YTO
TpebyeT BpauebHoro KoHTponA. CornacHo gaHHbIM BO3, okono 80% cmepTeit ot CC3 npuxoamTca Ha toael
ctapwe 60 net. OgHAKO NpaBUAbHOE NUTaHMe, PU3NYECKan aKTUBHOCTb U NcUxonornyeckoe baarononyyune
CNOCOBHbI 3HAYUTENIBHO NPOL/INTL AKTUBHOE A0J/ITONETUE U CHU3UTD PUCK OC/TOXKHEHWNA.

5. BansiHne o6pasa *KM3HM Ha pacnpocTpaHéHHocTb CC3

CoBpeMeHHbI 06pa3s KM3HM ABNAETCA KAoYEeBbIM GaKTOPOM, BAUAIOLLMM Ha PacnpocTPaHEHHOCTb
cepaeyHo-cocyamctbix 3aboseBaHuin. ManonoaBuXKHOCTb, BbICOKOKA/NOPUAHOE MUTaHUE, KypeHue W
3710ynoTpebneHne ankoronem co3aatoT OCHOBY AA PA3BUTUA TMNEPTOHUU U aTepockaeposa. JlokasaHo, 4To
perynapHaa ¢usanyeckas aKTUBHOCTb CHUKaeT puck CC3 Ha 30-40%, a OTKa3 oT KypeHuAa — Ha 50%.
McMX03MOUMOHANbHBIE HAFPY3KM M XPOHUYECKUIA CTPECC TaKKe OKa3blBAtOT BAUAHME Ha CEPAEYHBIN PUTM U
AasneHune. YpbaHusauma M TEXHONOTU3aUMA NPUBOSAT K YMEHbLUEHUIO eCTECTBEHHOM aKTUBHOCTW, YTO
0Cc0b6EHHO 3ameTHO cpeau MOAPOCTKOB M OOUCHbIX PaboTHUKOB. [o3aToMy npoduNaKTMKA [OMKHA
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HauYMHaTbCA C GOPMUPOBAHMA 340POBbIX MPUBbIYEK — PALMOHANBHOIO NUTAHWUA, GU3MYECKOMN KYAbTYpbl U
OTKa3a OT BpeAHbIX MPUBbIYEK.

6. leHeTMYecKaAa U HacneACTBEHHAA NpeApacnoNoKeHHOCTb

HacnepctBeHHble ¢GaKTOpbl WUrpatoT 3HAYMTENIbHYKO POJb B PasBUTUM  CEPAEYHO-COCYAMUCTDLIX
3abonesaHui. [letTn poguTenei, cTpaaatowmx runepToHnen unm nwemmyeckor 6onesHblo cepgua, UMetoT
NOBbILEHHbIA PUCK Pa3BUTUA MOAOOHbLIX HApPYLWeEHW. [eHeTMYecKaa NpeapacnonoXKeHHOCTb BAMAET Ha
YpPOBEHb IMNUAOB KPOBW, 0OBMEH BELLECTB U PeaKLUMIO COCYA0B Ha cTpecc. OAHAKO HAaNMYME TEHETUYECKOTO
pUCKa He ABAAETCA NMPUrOBOPOM — MPU MPABUIbHOM 0OOpase XU3HU U KOHTPOAE 340POBbSA MOXKHO
CYLLECTBEHHO CHM3UTb BEPOATHOCTb 60n1e3HU. [eHeTUYecKMe UCCNefoBaHMA MO3BONAIOT  BbIABUTL
npeApacnonoXeHHocTb K CC3 Ha paHHMX 3Tanax U HasHa4YUTb NPOodUNAKTUYECKME Mepbl. BaxKHO coveTaTb
reHeTUYeCKylo AMArHOCTUKY C HabalogeHMEeM Y KapaMosiora, 0oCO6GEHHO ecn B cembe YKe Bblnn caydam
WHbAPKTa UK MHCYAbTA.

7. CouManbHO-3KOHOMMUYECKME U SKOSIOTUYECKME daKTopbl

PacnpocTpaHEHHOCTb CepAeYHO-COCYAMUCTbIX 3a60/1eBaHM TECHO CBA3aHa C YCAOBUAMM KU3HM
HaceneHusa. B peroHax ¢ HU3KMM YPOBHEM [0X0A0B, CTPECCOBLIMM YCNOBUAMM TPpyaa U 3arpasHEHUEM
OKpy:Katowen cpepbl ypoBeHb CC3 3HauMTeNnbHO Bbilwe. HebnaronpuAaTHble 3KONOrMYeckne ¢aktopbl —
3arpA3HeHWe BO34yXa, LWYM, HEOOCTAaTOK 3e/éHbIX 30H — YBE/MUYMBAIOT Harpysky Ha cepgue. lNnoxoe
KaQyecTBO MNWTAHUA M OFPaAHUYEHHbIA AOCTYN K MEAMUMHCKOM MNOMOLWM TaKkKe CrnocobCTBYOT pocTy
3abosesaemoctn. Kpome TOro, coumanbHaa M301AUMA U NCUXOIMOLMOHANBbHOE HaNpsXKeHWe MOBbIWAKT
PUCK cepaeyHblX NpUcTynos. MostoMy NpodunakTnKa AONKHA YyYMTbIBaTb HE TONIbKO MeAULIMHCKME, HO U
COLMaNbHO-3KOHOMMYECKME aCNeKTbl, HaMnpaB/iEHHble HA Y/y4YleHWE YC/AOBUI M3HM W MNOBbIEHME
[O0CTYNHOCTU 340aBOOXPAHEHMS.

8. MpodunakTnKa 1 NyTN CHUXKEHMA pacnpocTpaHéHHocTm CC3

OcHoBHas Lenb NPodUNAKTUKN CEPAEUYHO-COCYANCTbIX 3a00N1eBAHNIN — CHUXKEHUE GaKTOPOB pUCKa U
paHHee BblsiBIeHWE HapyweHU. IPEKTUBHBIMU MEPAMMU CHUTAIOTCS PerynspHble MeaULMHCKME OCMOTPbI,
KOHTPO/Ib apTepMasbHOro AAaBNAEHUS N XONeCTePUHA, OTKAa3 OT KYPEHUS U afIKOros, paLMoHaibHOe NuTaHue
N $dU3MYEeCcKan aKTUBHOCTb. BaXHO HauMHaTb NPOPUNAKTUKY C AeTcTBa, GOPMUPYS KyAbTypy 340POBbA U
OTBETCTBEHHOCTU 33 CBOE COCTOAHME. [0CyAapCTBEHHbIE MPOrPaMMbl AOJIXKHbI BK/OYATb NPOCBETUTENIbCKYIO
paboTy, pasBUTUE KapAMOJIOTMYECKMX LEHTPOB M MNOALEPYKKY MALUMEHTOB MNoc/ie nepeHecEHHbIX
3aboneBaHMi. TONIbKO KOMMJIEKCHbIVM Noaxos — 06beauHAWMIN MeanumnHy, 06pasoBaHNe U COLMANbHYIO
NONUTUKY — CNOCOBEH YMeHbLINTb PAacNPOCTPaHEHHOCTb CeEpAEYHO-COCYAUCTLIX 3aboeBaHNn cpean Bcex

BO3pPacTos.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. OraHoB P.l., MacneHHuKoBa I.A. MpodurnakTUKa cepaedHo-cocyamctbix 3abonesaHmn. — M.: IS0TAP-
Meauna, 2020. — 328 c.
2. boinuos C.A. CepaeyHo-cocyamncTble 3ab6o1eBaHMA: aNUAEMUMONOTMA N NpodunakTMka. — M.: MeguumHa,
2019. —412c.
3. World Health Organization. Cardiovascular Diseases (CVDs) — Key Facts. Geneva: WHO, 2023.
4. Yusuf S. et al. Global burden of cardiovascular diseases. Circulation. 2020;142(4):456—-470.
5. HukmTtuH HO.M. OcHoBbl Kapanonorun. — CMN6.: MNutep, 2021. — 368 c.
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bepauesa LLlekep XopakabepameBHa

KaHAMAaAT MegULMHCKMX HayK 3aBeaytolwmin Kadeapon

aKyLepCcTBa U TMHEKONOMMKU NOCAE AUNNOMHOMN NOAFOTOBKMU

focypapCTBEHHOIO MeAMUMHCKOTO YHMBepcuTeTa TyYypKMeHUcTaHa umeHn MbipaTta MappbleBa
OpasrengueBa AntbiH ATabaeBHa

KaHANAAT MeANLMHCKMX HayK Kadeapbl akyLlepcTBa U TMHEKO0MMM NOC/ie ANNAOMHOM NOATOTOBKM
FocypapCTBEHHOIO MeAMLMHCKOTO YHMBepcuTeTa TypKMeHUcTaHa umeHn MbipaTta MappbleBa
AHHaesa Tasyc A.

AccucteHT Kadegpbl akyLlepcTBa U TMHEKOIOTMKX NOCAE AUNAOMHOM NOATOTOBKM
FocypapCTBEHHOIO MeMUMHCKOTO YHMBepcuTeTa TyYypKMeHUcTaHa umeHn MbipaTta MappbleBa

TMMNEPTEH3UBHbLIE HAPYLLEHUA BEPEMEHHOCTU

AHHOTauuA

MMnepTeH3nBHbIe HapyleHUa bepeMeHHOCTU ABAAIOTCA OAHOW U3 BeAyLUMX NPUYUH MAaTEPUHCKON U
nepuHaTasbHOM 3a60/1eBaeMOCTU U CMEPTHOCTU BO BceM MUpe. OHM BKAKOYAIOT XPOHUYECKYIO TMNEPTEH3UIO,
NPEe3KNAMNCUIO, SKNAMMCUIO U TFeCTAUMOHHYI0 TUNEepPTEH3UI0. ITU  COCTOSIHMA  COMPOBOXKAAMOTCA
NMOBbILWEHHbIM PUCKOM OC/IOXKHEHWI KaK ANA MaTepwu, Tak U ANA NI0Aa, BKAOYAA NPE3KNaMNTUYECKUIA KpUs,
334EePKKY BHYTPUYTPOOHOrO PasBuTMA 1 NpexKaeBpemMeHHble poabl. B cTaTbe paccmaTpuBarOTCA OCHOBHbIE
TUNbI TMNEPTEH3MBHbIX PACCTPOMCTB NPU BEPEMEHHOCTM, UX NATOGU3NONOTMNSA, AMATHOCTUKA, COBPEMEHHbIE
MeTobl BeAeHMA 1 NpoduiaKkTUKa.

Kniouesble cnosa:
rMnepTeH3nBHblE HapyLIeHUA 6epeMeHHOCTM, MPE3KNAMICUA, SKNAMNCUA, FreCTaLMOHHAA FTMNepTeHs3us,
OCNOXHEeHUs bepeMeHHOCTH, BeageHne 6epeMeHHOCTH.

BeeneHue

MMnepTeH3MBHble HapyweHua 6epemeHHocTn (FHB) 3aHMMmaloT BTOpOe MecTo cpeau NpPUYMH
MaTEPUHCKOM CMEPTHOCTM NOCAe KpoBoTeyeHU. Mo AaHHbIM BcemMMpPHOM OpraHU3aLmnmn 35paBooXpaHeHuNs,
Karkaas 7—10 6epemMeHHOCTb CONPOBOXKAAETCA TEM WAM UHbIM BUAOM TMNepPTEH3UN. PaHHee BbiABAEHUE U
afeKkBaTHoOe BefeHME 3TUX NALNEHTOB NO3BOAIOT CYLLECTBEHHO CHU3UTb PUCK OC/IOXKHEHUI

Knaccudukauma runepTeH3nBHbIX HapyLweHUin bepeMeHHOCTH

CornacHo pekomeHAaLMAM AMEPUKAHCKOTO KoleasKa akywepos 1 ruHekonoros (ACOG), BbigenstoT
cnepytowme popmbi MHB:

1. XpoHu4yecKaa runepTeHsua — nOBblleHME apTepuasbHOro AaB/eHWA, CylLlecTBOBaBLlee A0
b6epemMeHHOCTU UK BblABAEHHOe A0 20-i Hegenu.

2. lecTauMOHHaA TrMMNepTeH3UA — BrepBble BO3HMKaloWAA runepteHsua nocne 20-4 Hepenu
bepemeHHOCTM 6e3 NPU3HAKOB OPraHHOTO NOpPAXKEHMA.

3. Mpeaknamncusa — coyeTaHMe runepTeHsun U npotemHypumn (>300 mr/cyTKu), BO3MOKHO
BOBJIeYEHUE APYrnX OPraHoB.

4. JKNamncua — NPesKNaMnCmaA € CYA0POXKHbIM CUHAPOMOM, YIPOXKAIOLLAA }KU3HM MaTepu U N1oAa.

5. XpoHuYecKana rMnepTeH3Ma C Ha/MOXEHHOW npesknamncuen — obOOCTpeHME TUMEepPTEeH3UN C
pa3BuTUEM NpOTenHypum nocne 20-ii Hepenu.

MaTtodusmonorus

OCHOBHOM MEeXaHW3M MpPEesKNAMMCMM CBA3AH C HApYyLWEeHMeM WHBA3aLMWM ChMpasbHbIX apTepui
NNaueHTbl, YTO MPUBOAMUT K CHUNKEHUIO MATOYHO-MNAALLEeHTAapHOro KPOBOTOKa. B pe3ynbTaTte BO3HMKaeT
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CUCTEMHOE 3HAOTENMANbHOE MOBPEXAEHWE, aKTUBALMA  KOAryasuuMu, MOBbIWEHME  COCYAUCTOM
PEe3NCTEHTHOCTU M NOAMOPraHHaa ANchyHKUUA.

$akTOpbI PUCKA BKAHOYALOT:

MepByto 6epemeHHOCTb

MHoronnoaune

XpOHMYECKYIO TMNEePTEH3UIO U 3ab01eBaHMA NOYEK

MN36bITOYHYIO Maccy Tena

Bospact matepu >35 net

KnnHuyeckas KaptuHa

MnepTeH3nBHbIE HAapPYyLLEHMA MOTYT NPOABAATLCA:

MoBbllWeHMEeM apTepranbHOro AaBaeHUsA

OTéKkammn, 0COBEHHO nLLA N KOHEYHOCTEN

MpoTenHypuen

l0N10BHOWM 60/1bt0, HapYLWEHUEM 3pEHMUA

Bonun B npaBom noapebepbe (nevyéHouHasa Gpopma NpesKnamncmm)

B TaXenbIx caydanax BO3MOXKHbI cygoporun (aknamncusa), TpomboumToneHus, HELLP-cuHapom
(Hemolysis, Elevated Liver enzymes, Low Platelets).

AnarHoctuka

AnarHocTmnKka BkAtovaeT:

PerynapHoe namepexue AL,

O6Wwmin 1 BUOXMMUYECKUIA aHANN3 KPOBU

AHaNN3 MOYM Ha NPOTEUHYPULD

Y3 nnoga v fonnnepomeTpua A1A OLEHKN MaTOUYHO-M/IALEHTAPHOIo KPOBOTOKA

BepeHune 6epemeHHOCTH

KoHcepBaTuBHaA Tepanua:

KoHTposb apTepuanbHoro gasneHua (Metungona, nabetanon, HUbeannuH)

ALLeKBATHbIN KOHTPOJIb BECA U ANETDI

locnutanusauma npy Taxenbix popmax

MeankameHTO3HaA NpoduNaKTUKa:

ACNUpPUH B MasbiX 403aX Y NALMEHTOK C BbICOKMM PUCKOM

MarHuit cynbdat ana npoduaakTMKu cyaopor

lMoKa3aHMA K poaopaspeLleHunto:

TAxenaa npesaknamncma

Mporpeccupytolan 3ageprkka pocTa naoaa

HedyHKUMOHaNbHaA naauLeHTa

OcnoxHeHuA

Ona matepu: MHCYNbT, cepAeYvHO-CoCYAMCTaa HeEAOCTAaTOMHOCTb, MeYEHOUYHAA AUCOYHKLMA, NOYeYHas
Hef0CTaTOYHOCTb.

[na nnopa: 3apepkKa BHYTPUYTPOOHOrO pa3BUTUSA, MPEKAEBPEMEHHbIE POAbI, TMMOKCHA.

Mpodunaktunka

PaHHsA perncTpauus bepeMeHHOCTH

KoHTponb ¢pakTopoB pucka

MeankameHTO3HaA NPOPUAAKTUKA Y HKEHLLMH C BbICOKMM PUCKOM

ObpaszoBaTenibHble Nporpammsbl Ana 6epemMeHHbIX

3akntoveHue
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MMnepTeH3nBHble HapylweHUs O6epemMeHHOCTM OCTAlTCA aKTyasbHOW npobnemoi aKylepcKoit
NpakTMKW. PaHHee BblABJAEHME, MOHUTOPUHI COCTOAHMA MaTepu UM MNaoAa, CBOEBPEMEHHoe
MeANKAMEHTO3HOE BMELLATeNbCTBO M NPaBUIbHOE PeLleHMNE O CPOKE POAOPA3PELLEHMA NO3BOAAIOT CHU3UTD
PUCKU U YNYYLINTb UCXOL BepeMEHHOCTMH.

CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. American College of Obstetricians and Gynecologists. Hypertension in Pregnancy. ACOG Practice Bulletin
No. 222. 2020.
2. Cunningham FG, Leveno KJ, Bloom SL, et al. Williams Obstetrics. 25th Edition. McGraw-Hill, 2018.
3. Magee LA, Pels A, Helewa M, et al. Diagnosis, evaluation, and management of the hypertensive disorders
of pregnancy. Pregnancy Hypertension. 2014;4:105-145.
4. Sibai BM. Diagnosis and management of gestational hypertension and preeclampsia. Obstetrics &
Gynecology. 2003;102:181-192.
5. Tranquilli AL, Dekker G, Magee L, et al. The classification, diagnosis and management of the hypertensive
disorders of pregnancy: A revised statement from the ISSHP. Pregnancy Hypertension. 2014;4:97-104.

© bepauesa LW.X., Opasrengnesa A.A., AHHaeBa T.A., 2025

bepawesa /lane,

MpenoaaBatensb Kadeapbl MeAULMHCKOM 3KONOTUU U TUTUEHDI.

Ceiinpos l'ypbaHmblipar,

CTyneHT 4ro Kypca.

focypapcTBeHHOro MmeguUMHCKOro YHusepcuteta TypkmeHuctaHa umeHa Mbipata [appbleBa.
Awxabag, TYpKMEHUCTaH.

FTMrMEHA: HAYKA O 3[1J0POBbE N MPO®U/TAKTUKE

AHHOTauuA

MrneHa — 370 dyHAAMEHTaNbHAA NPOPUNAKTUYECKAS MeOMLMHCKAA HayKa, M3yyatolas BAMAHME
$aKTOpPOB OKpYXKaloLLel cpeabl U YCI0BUI XKU3HEeAeATeNbHOCTU Ha 340POBbE Ye/I0BEKa, pa3pabaTbiBatoLLas
HOPMAaTUBbI U MEPONPUATUA, HaNpaB/eHHbIE Ha NpeaynpexXaeHne 3aboneBaHnin, yKpenaeHme 340p0BbA U
npogneHune unsHu. [laHHaa cTaTbA pacKpbiBaeT NpeameT, uean U MeToabl TMrmeHbl, e€é mecTto B cucteme
3apaBooxpaHeHus. MoapobHO paccmaTpUBalOTCA OCHOBHbIE pasfe/bl TMrMeHbl: KOMMYHaAbHasA, NUTaHKS,
Tpyaa, AeTel U NOAPOCTKOB, paAnauMoHHan M BoeHHaAa. Ocoboe BHMMaHME YAeNaeTcs TaKUM KAo4YeBbiM
NOHATUAM, KaK TMIMEeHNYEeCcKoe HOPMUpPOBaHME, NPODUNAKTUYECKUI U CaHUTAPHbIN Haa30p. AHannsnpyeTca
poNb TUrMEHbI B YC/NIOBUSAX COBPEMEHHbIX BbI30BOB, TaKMX KaK ypbaHu3auuma, M3MeHeHWe KaumaTa wu
NosIBIEHNE HOBbIX XMMUUYECKUX N BUoNornyeckmx Gpaktopos pucka. NoauyépKmnpaeTca, UTo rMrmeHa aeaseTca
Hay4YHOM OCHOBOW CaHUTapUM U GOPMUPOBAHMA 340POBOro 06pa3a KUIHM.

Kniouesble cnosa:
rurmeHa, npopunakTmMKa, 340P0BbE, TIMIIMEHNYECKOE HOPMMPOBaAHME, OKpYKatolwana cpeaa, NAK, 3g0poBbiit
06pas KM3HWN, KOMMYHA/IbHaA FTMIMeHa, TMrMeHa NUTaHUA, T’MrMeHa Tpyaa.

1. BeeaeHve: onpeaeneHue, npegmet v Lean rurneHsi
MrueHa (ot rpey. hygieinos — «NpUHOCALLMIA 340POBbE») — 3TO HAyKa, N3y4YatoLLas 3aKOHOMEPHOCTH
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BNMAHUA GAKTOPOB OKPYrKAtOWLElM cpeabl Ha OpraHM3M YenoBeKa C Lenbtd 06OCHOBAHWUA TMIMEHUYECKUX
HOPMAaTMBOB, CaHUTAPHbIX MPaBWA U MEPONPUATUI, peannsaums KoTopbix obecneymBaeT ONTUMA/IbHblE
YCNOBUA ANA XKU3HW, YKPENeHUs 340p0BbA U NPOPUNAKTUKM 3aboneBaHUIA.

B oTanume OT caHMTapun, KOTopaa NpeacTaBaseT cobol npakTuyeckoe npumeHeHne paspaboTaHHbIX
rTMrMeHon NpeanucaHui, TMrMeHa ABAAETCA HAyYHOW AMCUMNAMHOW. EE OCHOBOMONOMHUKOM CcCuUMTaeTcA
HemMeLKni yuéHbin Makc MeTTeHKodep, KoTopsbit B XIX BEKe 330K SKCNEepPUMEHTA/IbHblE OCHOBbI HaYKM.

OCHOBHbIE LLeIN TUTUEHDI:

e M3yyeHne 3aKOHOMEPHOCTEN BAMAHWUA MPUPOAHBIX M aHTPOMNOreHHbIX GaKTOPOB Ha OPraHW3M U
340pO0Bbe HacesieHuA.

¢ HayyHoe 060CHOBaHME TMIMEHNYECKMX HOPMATUBOB M NPaBu/.

e Pa3paboTka NpodUNaKTUYECKUX MEPONPUATUNA.

¢ [1pOrHO3MpPOBAHNE CAHUTAPHOM CUTYaLMM Ha BAMMNKANLLYIO M OTAANEHHYIO MEPCNEKTUBY.

2. MeTogbl FMrMeHNYecKux nccaefoBaHnim

Ona peannsaumnmn cBomx 3afa4 rmrmeHa UCnoab3yetT KOMMJIEKC MeTOA0B:

e MeToa, rurneHmyeckoro obcnenoBaHusa M HabawoaeHns: Coop AaHHbIX 0 daKTopax cpeabl (Bo3ayx,
BOAA, NMOYBa, NULLEBbIE NPOAYKTbI, YC/IOBUA TPYAa U bbiTa).

e HCTpYMeHTaNnbHO-1ab0paTopHbId  MeToa: Pusmnyeckme, XMmUUeckne, BAKTEPUONOTNYECKUE,
pagmosiorMyeckue n gpyrue BuAbl UcciesoBaHuim Npob 13 okpyrKatowen cpegbl.

e JKCNEepPUMEHTA/IbHbIN MeToA: BKAOYaeT HaTypHbIM 3KCMEepPUMEHT (B €CTECTBEHHbIX YC/NOBUAX) U
NabopaTopHbIN SKCNEPUMEHT (Ha MOLENbHbIX YCTAHOBKAX).

e CaHWUTApHO-CTaTUCTUYECKMIA MeToh: AHANM3 NoKasaTesell 340pOBbA HaceneHus (3aboneBaemocTb,
CMEPTHOCTb, GU3NYECKOE Pa3BUTME) U UX KOPPENALMA C YCNOBUAMM CPeabl.

e MeTog, mogenvpoBaHua: MatemaTyeckoe M KOMMbIOTEPHOE MOAE/IMPOBaAHME pacnpoCTpaHeHuA
BpeAHbIX GAaKTOPOB M MX BAUAHUA HA 340POBbLE.

3. OcHOBHbIe pa3genbl TIMrMeHbl U UX coaepaHue

3.1. KoMMyHanbHaA rurmeHa

MN3yyaeT BAMsHME GAKTOPOB OKpPYrKaloWel cpeabl HaceNEéHHbIX MEeCT Ha 340pPOBbe YesioBeKa.
Bkntovaer:

e [MrneHa Bosayxa: HopmumpoBaHue cogepkaHusa BpegHbix Bewects (MAK — npegenbHo gonyctumas
KOHLEHTpPaLMA), OLeHKa KAMMaTuyeckux GpaKkTopos.

e [UrMeHa BOAbl M BOAOCHaAbXKeHMA: HopMmupoBaHMe KayecTBa MWUTbEBOM BOAbI, OYMCTKA M
obe33aparkmnsaHue.

e [MrneHa nousbl: OueHKa CTeMNeHU 3arpA3HEeHNA N CAMOOYUNLLEHUA, BAUAHNE HA KA4eCTBO MPYHTOBbIX
BOA.

o [UIrMeHa KMauLLa U obLEeCTBEHHbIX 34aHMIA: HOpMUpPOBaHME MUKPOKAMMATA, OCBELLEHHOCTH, LLIYMA,
BMbpaummn.

3.2. [urneHa nuTaHma

M3y4yaeT nuTaHMe 300p0OBOro U 60NbHOrO YenoBeKa, paspabaTbiBaeT HOPMbI NUTAHMA, TpeboBaHMA K
KayecTBy M 6€30NacHOCTU NULLEBbLIX NPOAYKTOB.

e OcHOBHble 3agaun: ObecneyeHne cbaNaHCMPOBAHHOCTM paLMOHa No 6enKam, Kupam, yrieBogam,
BUTAMMHAM U MUHepanam; npeaynpexaeHue aaMmeHTapHblx 3aboneBaHuii; 6opbba ¢ panbcuduKkaumnen
NPOAYKTOB.

3.3. TurneHa Tpyaa (npodeccmoHanbHas rurneHa)

MN3yyaeT BAMAHWE YCNOBUI TPYAOBOW AEATENbHOCTM Ha 340poBbe paboTatowmx u paspabatbiBaeTt
Mepbl N0 UX 0340POB/IEHMUIO.
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e KntoyeBble  acnekTbl: HopmupoBaHMe  MapameTpoB  MUKPOKAMMATa,  Wyma, Bubpauum,
OCBELLEHHOCTH, SNIEKTPOMArHUTHBIX U3/TyYEHWUI; OLLEHKA TAMKECTU U HanpsKEHHOCTU TPYAOBOro npoLecca;
npodunnakTMKka NpodeccrMoHanbHbIX 3ab0neBaHN U NPOU3BOACTBEHHOIO TPAaBMaTM3Ma.

3.4. [urneHa getein 1 NOAPOCTKOB

MN3yyaeT BAnsHME GAKTOPOB OKPYKAOLWLEN Cpeabl Ha PacTyLWMA OPraHU3M C LIe/Ibl0 COXPaHeHMUs U
YKPEnneHma 340Pp0BbA NOAPACTAOLLENO NOKO/IEHMUA.

e Obnactm BHMMaHUA: UrMeHnyeckme TpeboBaHMA K MNAaHMPOBKE M 06OPYAOBAHUIO Y4YeDBHbIX
3aBegeHuni, yuebHolt mebenn; opraHmsaums ydebHoOro npowecca n oTabixa; MMTaHUE LWKOJIbHUKOB.

3.5. PagnaunoHHas rurmeHa

Pa3pabaTbiBaeT HOPMATMBbI M MEPOMNPUATUA NO 3alMTe HaceNeHMA M NepcoHana OT BPegHOro
BO3AENCTBMA MOHU3NPYIOLWMX N HEMOHU3NPYIOLLUX U3NTYYEHWIA.

3.6. J/InyHaAa rurneHa

KomnneKkc npaBua noBeaeHMa YenoBeka B ObITY M HA NPOM3BOACTBE, CNOCOOCTBYHOLMX COXPAHEHUIO U
YKpPEnneHuto 340poBbA. BKAtOYaeT yxon 3a Te/NIOM, NONOCTbIO PTa, PALMOHANbHbBIA PEXUM OHA, TUTUEHY
oaexabl u obysu.

4. TUrneHM4Yeckoe HOPMMPOBAHME — KPAEYro/iIbHbI KAMEHb HaYKK

OCHOBHbIM WMHCTPYMEHTOM TUTMEHbI ABASAETCA TMIMEHUYECKOE HOPMUPOBAHWE — YCTAaHOBJ/IEHUE
npeaenbHO AOMYCTUMbIX YPOBHEN, KOHUEHTpauMin U A03 BO3AehcTBUS (aKTOPOB OKPYrKalolWen cpeapl,
KOTOpble He OKa3blBalOT MPAMOro0 WAW KOCBEHHOIO BPEAHOro BO3AEMCTBMA Ha HacToAlee u byayuwee
NOKONEHUS, HE CHMMKAOT PaboTOCNOCOBHOCTU U He yXyALIaoT CAaMOYyBCTBMA YE/0BEKa.

MpUHLMNBbI HOPMUPOBAHMA:

o [IpMHUMN NpUOPUTETA MEOMUMHCKMX MOKasaTenen: B ocHoBe HOpMaTUBa JEXUT KpUTepui
30pOBbA.

o [IpMHUMN onepexeHus: PasapaboTka HOPMATUBOB LO/KHA OnepekaTb NoABAEHWE MOTEHUMANbHO
onacHbIX $aKTopPOB.

e MpuHUMN noporosocTu: Ana noboro dakTopa CyLWECTBYET NOPOr, HAMKE KOTOPOro ero Bo3aencreune
6e3onacHo.

5. CoBpemeHHble BbI30Bbl U pOab rurneHbl B XXI seke

CoBpemeHHasn rmrmeHa CTa/lkuBaeTcs C HoBbIMM Mob6anbHbIMK Npobiemamu:

e YpbaHM3aLMA N POCT AHTPOMNOreHHOM HArpysku: 3arpasHeHWe BO34yxa MEranosmMcoB, LyMOBOeE
3arpAsHeHue.

e IameHeHne KanmaTa: PacnpocTpaHeHue HOBbIX WHOEKUMOHHbIX 3abosieBaHMIA, BOJIHbI ¥Kapbl,
yXyA4LleHWe KauecTBa BoAbl.

e [losiBNEHME HOBbIX BELWECTB WU MaTepuanos: HaHoTexHonornm, cuHTetTMyeckme nonmmepsi, MO
TpebyloT pa3paboTKM HOBbIX METOZ0B OLIEHKU PUCKa.

o Lindposmsauma: NayuyeHme BAMAHUA 3N1EKTPOMArHUTHbLIX NONEN OT ragKeToB U ANTeNbHOM paboTbl
332 KOMNbIOTEPOM Ha 340POBbLE.

B 3TMX yCNOBUAX POJIb FTMIMEHDBI KaK NPOrHOCTUYECKOM U NPOdUAAKTUUYECKOM HAYKM TOJIbKO BO3pacTaeT.
OHa cTaHoBMTCA OCHOBOW ANA GOPMUPOBAHMA rOCYAaPCTBEHHOM NOAUTUKN B 06/1aCTM 34paBOOXPaHEHMA U
OXpaHbl OKpY*KatoLLel cpeabl.

6. 3aKkntoveHune

lMrneHa ABNAETCA HEOTbEMJIEMOM M OAHOW M3 BaXKHEWUWUX MEAULMHCKUX OUCLUNAWH, KoTopas
3aKknagpiBaer ¢yHAameHT obulecTBEHHOro 340poBbA. [lepexos, COBpPEMEHHOro 34paBoOOXPaHeHUAa oT
neyeHmn bonesHen K UX aKTUBHOMY NMpeaynpexXaeHuto AenaeT r’mrMeHy Kak HUKoraa akTyasnbHoW. HayyHo
0b0OCHOBaHHbIE TUTMEHUYECKME PEeKOMEHZAUMM W HOPMATMBbI — 3TO 3PPEKTUBHBIN WMHCTPYMEHT ANs
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NOBbLILLIEHMA KAayecTBa XMU3HW, YBEANYEHUS €€ MPOAO/INKUTENbHOCTU U CHUXKEHUA BpemeHu bonesHel ana
obuwectBa B uUenoM. [anbHellee pasBUTME TUTMEHbl HEPA3PbLIBHO CBA3AaHO C MHTErpaumeit HoBbIX
TEXHO/IOTUIN, YrNybneHMeM 3HaHWIA O MOJIEKYNAPHBIX MeXaHW3Max Bo3aencTeua GaKTopoB cpeabl U
YKpPEenneHnem mexaMCcunnimHapHbIX CBA3EN.

CNUCOK UCNOo/Ib30BaHHOW UTepaTypbl:
1. Koponés, A. A. (2021). furMeHa 1 0CHOBbI 3KONOMMKM YeoBeKa. Y4ebHUK ana By3os. M.: Akagemus.
2. NakwuH, A.M., & Kartaesa, B.A. (2019). Obujana rurMeHa C OCHOBaMM 3KO/NOrMKU 4YenoBeKa. YuebHoe
nocobue. M.: MUA.
3. MNueoBapos, 0. M., & Koponuk, B. B. (2020). MMrmeHa n oCHOBbI 3KO/I0rMK YesoBeKa. YuebHuk. M.: TIOTAP-
Megua.
4. bonbwakos, A. M., & Maiimynos, B. I. (2018). Obuwan rurneHa. YyebHoe nocobue. CM6.: Cnew/luT.

© bepauesa /1., Cemnpos I, 2025

FfenbpumbipagoB Arambipar,

Crapwwuit npenogasaTtenb Kadeapbl MeAULNHCKOM XMMUM,

locypapcTBEHHOrO MeguuUMHCKOro YHnBepcuteta TypkMeHUcTaHa nveHa MeolpaTa lappblesa.
Awxabag, TypKMEHUCTaH.

BUTAMWHbI U UX POJ1b B METABOJIU3SME YENOBEKA: Ob30P COBPEMEHHbIX AAHHbIX

AHHOTauuA

B paHHOM cTaTbe NpeacTaBAeH KOMMIEKCHbIA aHanM3 U3HEHHO BaXXHOW pPOAM BUTAMWHOB B
noagep>kaHuM romeoctasa M 340pOBbA 4YenosBeka. PaccmatpusaeTca KnaccvdukaumMa BUTAMWMHOB Ha
KMPOPACTBOPUMbIE W BOAOPACTBOPMMbIE, MNOAPOOHO oOnucaHbl UX 6Guoxumuyeckme OyHKUMK, NyTU
noctynneHus, metabonnsm u nocneactsma geduumta. Ocoboe BHMMaHME yaeNeHO MexaHU3mMam AencTBumA
BUTaMWHOB B KauecTBe KOPepMeHTOB M aHTMOKCUAAHTOB. Llenb cTaTbm — cucTemaTMsnMpoBaTb COBPEMEHHbIE
Hay4yHble AdaHHble O ¢M3VIO}10FMLIGCKOI7I 3HA4YMMOCTHU KaxXaoro BUTaMWUHa ANnA OMNTUMaANbHOTO
bYHKUMOHMPOBaHMA BCeX cucTem opraHos. MaTtepuan npegHasHayeH ANA LUMPOKOroO Kpyra uyuTaTenei,
WHTEpeCYoLMXCA BUOXMMUEN NUTaHUA U NPODUNAKTUKON aIMMEHTAPHO-3aBUCMMBbIX 3abo1eBaHUA.

Kniouesble cnosa:
BMTaMWHbI, TMNOBUTAMUHO3, KOGEPMEHTbI, aHTUOKCUAAHTLI, METABONN3M, }KUPOPACTBOPUMbIE BUTAMMUHBI,
BOLOPACTBOPUMMbIE BUTAMMHbI, NUTaHUe, BUoXmMmma.

BsepeHue

BUTaMUHbI — 3TO HWU3KOMOJIEKYNISIPHbIE OpraHMYEecKne coeauHeHusa, Heobxoaumblie B Heb6ObLLMX
KO/IMYECTBaxX A5 OCYLLEeCTB/IEHMA HOPMasibHOroO 06MeHa BEeLECTB U KU3HeAeATeNbHOCTM opraHmM3ma. OHu
He CMHTE3UPYIOTCA B OpraHM3Me 4YesioBeKa UM CUHTE3UPYIOTCA B HeJ0CTaTOYHOM KoaudyecTse (Hanpumep,
BUTaMMH D, HMAUMH), NO3TOMY AOJIKHbI NOCTYNaTh ¢ nuuen. OTKpbITUE BUTaAMUHOB CTaNlo PEBOIOLMEN B
6MoxMmmMn 1 meguumnHe, No3BoaAMB NobeguTb MHOXKeCTBO 3a60/1eBaHUI, CBA3AHHbLIX C HEMOJIHOLEHHbIM
nuTaHnem. Mx ponb NPOCTUpPAETCS AaNeKOo 33 PaMKM NPOPUNAKTUKU KNAaCCUYECKUX aBUTAaMMHO30B;
BUTAaMUHbI ABAAKOTCS HE3aMEHMMbIMM YYaCTHUKAMKM SHepretTuyeckoro obmeHa, cmHtesa [HK, KnetoyHoro

AbIXaHUA, p360TbI HepBHOf/‘I Cncrembl U UMMYHHOTO OTBETAa.
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1. KnaccuduKauma n obLian xapakTepucTnka

Bce BUTaMMHbI NPUHATO AeNTb Ha ABe 6onbluMe rpynnbl HA OCHOBE UX PUUKO-XMMUYECKUX CBOMCTB:

1. Mupopactsopumble BuTamuHbl (A, D, E, K). OHM pacTBOpAOTCS B XUpax W AUNUAHbLIX
pacTtBopuTensx. CnocobHbl HaKanMBaTLCA B OpraHuM3me (NPeumMyLLecTBEHHO B MEYEHWN U KUPOBOM TKaHU),
YTO CO34,3ET PUCK TMNEPBUTAMMHO3A NPU UX N3OBITOUHOM NOTPEBAEHUN.

2. BogopactBopuMble BUTamMuHbI (rpynna B n sutamumH C). PacTBopAtoTcA B BOoAE, HE HaKanaMBatoTcA
B TKaHAX (33 UCK/oYeHMem BUTaMMHa B12), U nx n3BbITOK, Kak NpaBuIo, BbICTPO BbIBOAUTCSA C MOYOM. ITO
obycnaBanBaeT HeOHXOAMMOCTb UX PEFYAAPHOTO NOCTYNAEHUA.

2. *upopacTsoprmble BUTaMUHbI: GYHKLUKU 1 aeincTBue

ButamuH A (petuHon)

e OyHKUMMK: KntoueBan posib B Npouecce 3peHus (BXoAnT B COCTaB 3pUTEIbHOTO MMFMeEHTa pogomncuMHa).
Heobxoaum ana pocta, anddepeHUUpPoBKN U pereHepauunm anuTennasbHbiXx TKaHen. BaxkeH ansa pabotbl
UMMYHHOM cucTembl (CTUMYIMPYET NPOM3BOACTBO IMMOLMTOB) U PENPOAYKTUBHOIO 340PO0BbS.

e ledbnumt: HapylweHme cymepeyHoro 3peHus (KKypuHas CnemnoTtan), CYXOCTb KOXMW U CAN3UCTbIX
(kcepodTanbmma), NOBbILLIEHHAA BOCNPUMMYMNBOCTb K MHPEKUUAM.

o VIcTOYHMKMU: lNeyeHb, pbiBUit KNP, ANYHBIN KENTOK, MONOYHbIE NPOAYKTbI; MPOBUTAMMH B-KapOTUH —
B MOPKOBW, CNaikOM nepue, WnuHaTe.

ButamuH D (xonekanbumdepon)

o dyHKUMM: Perynauma Kanbumn-pocpopHoro obmeHa. CnocobeTByeT BcacbiBaHWIO KaabUMA B
KMLLIEYHMKE W1 €ro OT/IOKEHUIO B KOCTHOM TKaHWU (MMHepanusauma). BoinosHAET GyHKLMM TOPMOHA, BAMAA Ha
MMMYHOMOZYAALMIO U NPoAndepaLLmMio KNeTOK.

o flednumT: Y peteit — paxut (HapyweHue GpopmMMPOBaHUA CKeneTa), Y B3POC/biX — OCTEOMaNALMS
(pasmsruyeHune Kocten) n ocTeonopos.

e MctouHMKK: OBpasyeTca B Koxe nog sBosgencrenem YP-msnyyeHusa. Muwesble UCTOYHUKM: KUPHAA
pbiba (locock, cenbapb), AUYHBIN KENTOK, 0boralleHHbIe NPoAYKTbI.

ButamuH E (Tokodepon)

o PyHKUMM: OCHOBHOM aHTUOKCUAAHT OpraHM3ma. 3alumLLaeT KNeTouHble MeMbpaHbl OT NePeKUCHOro
OKUC/IEHMA NUNUAOB, NPEeSoXPaHAs UX OT NOBpeXAeHUA cBOOOAHbIMM paaMKanamu. YyacteyeT B pabote
penpoayKTUBHOM CUCTEMBI.

o [lednunT: BcTpeyaeTcs peaKo, NpoaBAAETCA HEBPOIOrMYECKMMMN HAPYLLEHUAMM U TEMOSUTUYECKOM
aHemuen.

e CTOYHMKK: PacTuTenbHble macna (MoAcoHeYHOE, O/IMBKOBOE), OPEXH, CEMEHA, aBOKaZO.

ButamumH K (GUNNOXMHOH, MEHAXMHOH)

o dyHKUMK: Heobxoaum Ans cuHTe3a B nedeHn ¢paktopoB ceepTbiBaHua Kposwu (II, VII, 1X, X). Takke
UrpaeT posb B MeTabonnm3me KOCTHOM TKaHW (aKTUBMPYET OCTEOKaNbLMH).

e Nedvuut: leMopparnyecknin CMHAPOM (KPOBOTOUMBOCTL).

o ICTOYHWKN: 3eneHble INCTOBbIE OBOLLM (LUMMHAT, KanycTa); YaCTUYHO CUHTE3UPYETCA MUKPOPIOPOi
KMLIEYHMKA.

3. BopopacTBopumble BUTaMUHBI: GYHKLMU U AeCTBUE

ButamuH B1 (Tvamun)

o OyHKUUK: B popme TnammHnupodochata sBnsetca KoPpepMeHTOM KatoueBbIX PepMeHTOB LMKANA
Kpebca w neHTto30docdhaTHOro nytn. KpuTuMuecknm BaxeH [ANA  3sHepreTMyeckoro obmeHa U
bYHKLMOHNPOBAHUA HEPBHOM CUCTEMDI.

o lednumT: bonesHb Gepu-b6epu (NoparkeHMe HepBHOM CUCTEMbI M cepAala), CMHAPOM BepHuKe-
Kopcakosa.
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ButamuH B2 (pnbodnasuH)

o dyHKUMK: BxoguT B coctaB ¢naBuHOBLIX KodepmeHToB (PAL, ®MH), KoTopble y4acTBylOT B
OKUC/INTE/IbHO-BOCCTAHOBUTE/NbHbIX PEAKLUAX, KIETOYHOM AbIXaHUU.

o ledbnumt: NMopaskeHna cAM3UCTbIX 060104EK (XENANUT, IOCCUT), AePMaTHUT.

Butamuu B3 (HmauuH, PP)

o OyHKuuM: KomnoHeHT KopepmeHToB HAL n HA®P, KoTOpble ABAAIOTCA NEePEHOCYMKAMU 3NEKTPOHOB
B peaKuMAX OKUC/IeHMA U BMOCMHTESa.

e [lednumT: Nennarpa, NPoOABAAIOLLAACA AEPMATUTOM, ANApPEeEn U AeMEHLMNEN.

ButamuH B6 (NMpraoKcuH)

o OyHKUMU: KodepmeHT B MeTabosiM3me aMMHOKUCIOT (TpaHCaMMHa3bl, AeKapboKcunasbl). YuacteyeT
B CMHTe3e HelipomeamaTopos (cepoToHuH, T'AMK), remornobuHa.

o [ledbnunT: AHemusA, cygoporu, nepudepuyeckas HelponaTums.

ButamuH B9 (ponunesasn Kucnora)

o OYHKUMM: YyacTBYeT B CMHTE3€e NYPUHOB U NMPUMUAMHOB, @ 3Ha4uT, B cmHTe3e [HK 1 PHK. KpaliHe
BaYKeH A4/1A NPOLLeCCOB POCTA U Ae/IEHNA KNETOK.

e ledmunt: MeranobnactHas aHeMus, HapyLUEHUA Pa3BUTUA HEPBHOM TPYOKK y nioaa.

ButamunH B12 (Kobanamun)

o dyHKumMK: KodepmeHT B cuHTese [AHK wn metabonmsme KupHbix KucnoT. Heobxogum ans
HOPMa/IbHOTO KPOBETBOPEHUSA N PabOTbl HEPBHOW CUCTEMBI (Y4aCTBYET B CUHTE3e MUENNHA).

e lednuuT: NepHUUMO3Han (MeranobnacTHasn) aHemms, AereHepaums CNMHHOIo Mos3ra.

ButamuH C (ackopbuHoBas KucnoTa)

o PyHKUMM: MOLLHbBIA aHTUMOKCMAAHT. Heobxoaum Ana CUHTE3a KosnareHa — OCHOBHOro 6esika
COeAMHUTENBHOM TKaHW. YYacTByeT B CUHTE3€e KaTeXx0/1aMMHOB, BCACbiBaHMM Kesnes3a, pabote MMMYHHOM
CUCTEMDI.

o lednumT: LInHra — NOMKOCTb COCYA0B, BbliNageHWe 3y60B, KPOBOTOUMBOCTb AECEH.

4. 3akno4eHune

BuTamunHbl npeactaBaaoT cobol HesameHMMble KOMMOHEHTbl MU, 6e3 KOTOpbiIX HEBO3MOMKHA
HopMasibHaAa ¢u3monorna yenoseka. Mx AeNCTBME HA MONEKYNSPHOM YPOBHE 3aK/Al4YaeTcsa, MaBHbIM
06pa3om, B KopepMeHTHOM QYHKLMW U aHTUOKCUMAAHTHOM 3awmTe. AncbanaHc B NOCTyNJeHMM BUTAMUHOB —
Kak geduunt (rMnoBUTamMMHO3), TaK U U3BBLITOK (TMNEepPBUTaMUHO3, XapaKTEPHbIA O18 XKUPOPaACTBOPUMBbIX
BUTaMWHOB) — BEZLET K Cepbe3HbIM HapyLleHnaM 340poBba. CoBpeMeHHasa HayKa O MUTaHMU NoaYepKUBaeT
BaYKHOCTb COaNlaHCMPOBAHHOTO M Pa3HOOOpPA3HOro pauMoHa Kak OCHOBHOTO M Hambonee 3dpdeKTUBHOrO
cnocoba obecneyeHna opraHM3ma BCEMU HEOOXOAMMbBIMU BUTAMUHAMMK A5 NOAAEPHKAHUA KUSHEHHOTO
TOHyca U NPpodUNAKTUKM 3ab0NeBaHNA.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
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415 c.
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YK 616.28
Fynrenaues Meitamnc N'yp6aHmarrbimoBuy,
AccucTeHT
locynapcTBEHHbI MeANUMHCKNA yHUBEPCUTET TypKMeHUCTaHa um. MblpaTa Mappuesa
r. Alwxabag, TypKMeHUCTaH

METOAbI NEYEHUA 3AEO0NIEBAHUIA C/TYXOBOM CUCTEMbI YE/IOBEKA

AHHOTauuA

B cTaTbe paccmaTpuBaloTCA COBPEMEHHble MoaxoAdbl K AMArHOCTUKE U JieyeHuo 3abosieBaHUi
CNYXOBOW cUCTEeMbI YenoBeKa. Mpusoautca KnaccudurKaLumMa OCHOBHbIX NAaTONOMMIM opraHa c/yxa, BKako4an
BOCMa/NTeNbHblE, AereHepaTMBHblE U HelpoceHCcopHble ¢dopmbl. Ocoboe BHMMaHME yaeNeHO MeTonam
MEeANKAMEHTO3HOIO, XUPYPruyeckoro n ¢GM3MOTEpPaneBTUYECKOro JIeYEHUs, a TaKKe MepcrnekTMBam
MCNO/Ib30BaHNA MHHOBALLMOHHbIX TEXHONOTMN, TAKUX KaK KOX/ieapHaa MMNIaHTaUUA U reHHada Tepanus.

Kniouesble cnosa:
CNyxoBas cucTema, 3ab0neBaHUA yxa, HEMPOCEHCOPHAA TYrOyXOCTb, KOXJeapHaa MMNIAHTALUMSA,
peabunutaumna, pusmnotepanms.

CnyxoBasa cuCTeMa 4YeNOBEKA ABAETCA CNOXHbIM aHAaTOMO-PU3NONOTUHECKMM  KOMIIEKCOM,
obecrneymBalroLLMM BOCMIPUATUE W aHANMU3 3BYKOBbIX KonebaHuin. HapyweHua eé ¢pyHKUMM cylecTBEHHO
CHUXKAIOT KQYeCcTBO KM3HU, 3aTPyaHAA obLLeHMe, 06ydyeHue 1 NpodeccnoHaNbHYIO AeATENbHOCTb.

Mo paHHbIM BcemmpHOW opraHusauuun 3gpaBooxpaHeHusa, 6onee 5 % HaceneHua 3emMHOro Lwapa
CTpaaaeT pasnyHbiMn popmamm Tyroyxoctn. CBoeBpeMeHHas AMarHOCTMKa M paumMoHaibHO NoLobpaHHble
MeTOoAbl Ie4YeHUs NO3BOAIT NPefOTBPATUTb PA3BUTUE CTOMKOM MYXOTbl M BOCCTAHOBUTb GYHKLIMOHANbHYIO
aKTMBHOCTb C/IyXOBOrO aHa/sun3aTopa.

AHaTtomo-¢pusmnonornyeckme ocob6eHHoOCTU CyXoBoii cUcTEMbI

CnyxoBaa cucTema COCTOUT U3 TPEX OCHOBHbIX OTAEN0B: HAPYKHOIO, CPeAHEro U BHYTPEHHEro yxa.
HapyHoe yxo ynaBnuBaeT 3BYKOBble BOJIHbI, CpeAHee ycuamBaeT KonebaHua n nepefaéT ux Ha YyAWUTKY
BHYTPEHHErO yXa, rAe MeXaHW4YeckMe WMNy/AbCbl NPeobpasyloTcs B INEKTPUYECKME  CUTHAsbI,
BOCNPUHUMAEMDbIE C/TYXOBbIM HEPBOM W aHaIN3NPYeMble B BUCOYHOM KOpPEe F0I0BHOIO MO3ra.

HapylweHus B n0bom M3 3TUX OTAEN0B MOMYT NPUBOAUTL K PasivyHbiM GOpMamM Tyroyxoctm —
KOHAYKTUBHOM, HEMPOCEHCOPHOM NN CMELLAaHHOMN.

Cpean Hambonee pacnpocTpaHEHHbIX 3a60feBaHWN CAYXOBOM CUCTEMbI BblAENANTCA OCTPbIA U
XPOHMYECKUIT OTUT CPeAHErO yXa, OTOCK/IEPO03, HEMPOCEHCOPHANA TYrOYXOCTb, LWYM B YLIAX (TMHHUTYC), @ TaKKe
TPaBMaTUYECKME W WMHPEKUMOHHbIE MOparkeHUs yxa. OCTpbli M XPOHUYECKMI OTUT CpPeaHero yxa
npeactasnser coboi BocnaNUTENbHbIN MPOLECC, BbI3bIBAIOWMI HapylleHWe 3BYKonposeaeHusa, 60.b,
NnoBbIWEHME TeMnepaTypbl U CHUKeHWe cnyxa. OTOCKIepo3 — 3TO AereHepaTMBHOE NOpPaXKEHWE KOCTHbIX
CTPYKTYp NnabupuHTa, NpU KOTOPOM OFpaHUYMBAETCA MOABUMKHOCTb CTPEMEHM, 4YTO MPUBOAUT K
NOCTEMNEHHOMY CHWMKEHWIO cayxa. HelpoceHCOpHaA TyroyxocTb BO3HWKAeT BC/AEACTBME MOPAKEHUSA
BOJIOCKOBbIX KNETOK Y/IMTKM MU CNYXOBOTO HEPBA W COMPOBOMKAAETCS HapylUeHMEM BOCMPUATUSA 3BYKOB
pasanyHoM YacToTbl. LLym B ywax (TMHHUTYC) ABNAETCA pe3yIbTAaTOM NAaTON0IMMYECKOM aKTUBHOCTU C/IyXOBOTO
aHa/IN3aToOpPa M MOMKET COMpPOBOXAATb Pas3/iMYHble 3ab00/sEeBaHUA BHYTPEHHErO yXa WAM LLEeHTpPasbHOM
HEpPBHOM cucTeMbl. TpaBMaTUUecKMe U MHPEKLMOHHbIE MOPAXKEHUA yXa, BKIOYAS MEHMHIUT, BUPYCHble
MHOEKUMM U aKyCTMYECKME TPaBMbl, HEPeAKO MPUBOAAT K CTOMKOMY HapyLUEHWIO C/YXOBOW YHKUUKU U
TPebytoT KOMMNNEKCHOIO IeYEHUS.

154



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

MeTtoabl neyeHuns 3aboneBaHU CNYXOBOI cUCTEMDbI

ME,EI,VIKaMGHTO3HOE ne4vyeHMe Hanpas/ieHO Ha yCTpaHeHWMe BOoCnaanTeNbHbIX npoueccos, yay4dlweHue
MMKPOLUMPKYNALMM U BOCCTAHOBNEHUE YHKLMIA CAYXOBOro Hepsa. [MpUMeHATcA cneayrolime rpynnbl
npenapaToB - aHTUBMOTUKM (aMOKCUUMANMH, UMNPOdAOKCALMH), COCyAopaclmnpAalolmMe CcpeacTsa
(KaBMHTOH, NMpaLeTam), KOPTUKOCTEPOUAbI (LEKCAMETA30H, NPEAHN30I0H) NPU AYTOMMMYHHbIX NpoLeccax,
BUTaMUHbI rpynnobl Bwu AdHTUOKCUNOAHTbI.

Xupypruueckoe neyeHue

Mpun HeaPpPeKTUBHOCTN KOHCEPBATUBHOM TEPANUM NPUMEHSAIOTCA XMPYPrudeckne MeTosbl:

e TUMNAHOMNNACTUKA — PEKOHCTPYKLMA 6apabaHHON NnepenoHKu;

e CTanefonnacTMka — onepauusa Npu oTOCKNepose;

o KoxnieapHas MNnaHTaLmMsa — yCTaHOBKaA 3/IEKTPOHHOIO YCTPOMCTBA, 3aMelLatoLLero GyHKUMIo
NoBpeKAEHHbIX PELLENTOPOB BHYTPEHHETO yXa.

CoBpeMeHHble Kox/ieapHble UMMMAHTaTbl MO3BONAIOT AaKe MPU MOJIHOW [yXxoTe BOCCTaHaBAMBATb
BOCNPUATHE 3BYKOB U peYb.

3aKknoyeHue

JNleyeHue 3ab6oneBaHUI CIYXOBOM CUCTEMBI TPEDYET KOMMIEKCHOIO NOAX0/A3, BKAKOUAIOLLErO PaHHIOK
OMArHoCTMKY, pauMoHanbHoe MeauMKaMeHTo3Hoe U dusMoTepaneBTUYECKOe BO3AEnCcTBMe, a npu
HEeobXoAMMOCTM — XUPYPruYeckoe BMeLaTeibcTBo. COBpPEMEHHbIE AOCTUKEHUA MeaULMHbI, 0COBEHHO B
obnactn BUOTEXHONOTUIA U MUKPOCYPTnM, NMO3BOJIAKT 3HAYUTENIbHO NOBLICUTL 3GPEKTUBHOCTD NEYEHUS U
YAYYLWNUTb KauyecTBO KM3HM NaumMeHToB. Jna yCcTOMYMBOro pesysibTaTa HeobxoamMma MexKAMCLMNANHAPpHAnA
paboTa OTONAPUHIOIOrOB, HEBPOJIOTOB, CYPAO/I0r0B U peabunnuTonoros.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

NonatuH A.C., Kptokos A. U. OTonapuHronorua. — M.: I90TAP-Meauna, 2020.
Monskos B. B. 3aboneBaHus yxa, ropna u Hoca. — CN6.: MNutep, 2018.
Clark G. M. Cochlear Implants: Fundamentals and Applications. — Springer, 2003.

P wWNPRE

Niparko J. K. Cochlear Implants: Principles & Practices. — Lippincott Williams & Wilkins, 2009.
© Tynrenanes M.T., 2025

YK 611
FynnbleBa AitHa Myxammep0BHa
KaHanaaTt meanumMHCKUX HayK, npenoaaBaTtenb Kadeapbl HOPMAbHOM aHaTOMUK,
Tonorpaduyeckon aHaTOMUKN 1 ONEPATUBHOM XMPYPIUn
locyaapcTtBeHHoro MegmuuHCKoro yHusepcuteTa TypkmeHUcTaHa imeHn MbipaTa MappbleBa

PA3HOBUAHOCTM AHOMA/IUIA NOOMKENYAOYHOWM MENE3bI

AHHOTauuA
B cTtaTtbe paccmoTpeHbl BPOXKAEHHbIE U NPUOBPETEHHbIE aHOMAIMWU NOAKENYA0YHON Kenesbl, UX
KnaccudpuKauma, KAMHMYECKOE 3HaYeHWe U auarHoctuyeckme ocobeHHoct. Ocoboe BHUMMaHWE yaeneHo
BapuMaHTaM GOpMbl, Pa3MeEpPOB M PACMOJIOKEHUA OpraHa, a TaKKe aHOMa/MAM MPOTOKOBOM CUCTEMDI.
Moa4YépKmnBaeTca Ba*KHOCTb CBOEBPEMEHHOrO BbiiBNeHMA U aAnddepeHunanbHOM AMArHOCTUKU TaKUX
COCTOSIHUI ANA NpPeAoTBPALLEHUS OCNAOXMHEHMN, CBA3AHHbIX C MAaHKPeaTUTOM M ApYyrumuM 3abosieBaHUAMMU
NULLEBAPUTENBHOM CUCTEMBI.
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Kntouesble cnosa:
noaXKenyao4Has xenesa, aHoMa MK, BPOXKAEHHbIE AedeKTbl, MPOTOKOBAaA CUCTEMA,
OVarHoCTUKa, NaHKpeaTuT.

Gullieva Ayna Mukhammedovna

Candidate of Medical Sciences, Lecturer at the Department of Normal Anatomy, Topographic
Anatomy, and Operative Surgery

Myrat Garryev State Medical University of Turkmenistan

TYPES OF PANCREATIC ANOMALIES

Abstract

The article discusses congenital and acquired anomalies of the pancreas, their classification, clinical
significance, and diagnostic features. Special attention is given to variations in the shape, size, and position
of the organ, as well as to anomalies of the ductal system. The importance of timely detection and differential
diagnosis of such conditions is emphasized in order to prevent complications associated with pancreatitis
and other digestive disorders.

Keywords:
pancreas, anomalies, congenital defects, ductal system, diagnosis, pancreatitis.

BeeneHuWe: NoaKenynouHas »Kesesa ABAAETCA OAHUM U3 BAaXKHEMLUMX OPraHOB NMULLEBAPUTENIbHON U
SHAOKPUHHOM cuctem. OHa BbIMOSHAET ABONHYI0 PYHKLMIO — 3K30KPUHHYIO (BblaeneHne depmeHToB) U
3HAOKPUHHYIO (CeKpeuusa ropMoHOB). AHOMAANKN PA3BUTUA NOAXKENYAOYHON Kenesbl MOryT 3HaYNTENbHO
B/IMATL Ha €€ CTPYKTYPY M GYHKLMW, CTAHOBACH MPUYNHOM KNMHUYECKMX HaPYLLEHWUA U NaTONOTUA.

Obwme ceBepeHna o MopdoreHese noAKeNYL0UYHON Kenesbl: GOPMUPOBAHME MNOANKENYAOYHOM
)Kenesbl NPOUCXOOMT M3 ABYX 3a4aTKOB — [AOPCaNbHOIO M BEHTPasbHOrO, KOTopble B npouecce
3MOpPMOHaNIbHOTO pPa3BUTMA CAMBAtOTCA. HapylweHua 3Toro npouecca npvBoAaaT K (GOPMUPOBAHUIO
Pa3/IMYHbIX aHOMaNWIM, BKIOYAs areHesuto, TMMNonaasuio U SKTonuio. FeHeTMYeckMe U TepaToreHHble
(baKTopbl OKa3bIBaOT CYLLECTBEHHOE BANAHME Ha mopdoreHes opraHa.

Buabl BPOXKAEHHbLIX AaHOMANUIA MNOAKENYLOYHON Kenesbl: K BPOKAEHHbIM aHOMaAMAM OTHOCAT
areHesuto (OTCYTCTBME Kenesbl), rmnonaasuio (HegopasBUTUE), KONbLEBUAHYIO NOAMKENYAOUYHYIO XKenesy, a
TaKXe reTepoTonuio TKaHW. ITU COCTOSHMA BCTPEYAKOTCA PEeAKOo, HO MOTYT CONPOBOXKAATLCA 0BCTpyKLUMei
ABEHaALATUNEPCTHOM KULLKM, HapyLLEHNEM OTTOKA XKenun U GepMeHTHOW HeJOCTaTOYHOCTbIO.

AHOMaNUM MNPOTOKOBOM CUCTEMbI: aHOMa/IMM MPOTOKOB BK/OYAIOT yABOEHME MaHKPeaTMYyecKoro
NPOTOKa, COXpaHeHMe 3MBPMOHAbHbIX KaHa/I0B, a TaKKe NaHKpeac AMBU3YM — COCTOAHWE, NPU KOTOPOM
[OpPCanbHbIA U BEHTPasibHbIA MPOTOKM He coeauHsAtoTcsa. MocneaHss aHomManusa BcTpevaeTca y 5-10%
HaceneHMsa N MOKeT bbiTb GaKTOPOM pUCKA XPOHUYECKOTO NaHKpeaTuTa.

MprobpeTEHHble aHOManuu M gedopmaumm: K NPUOBPETEHHLIM M3MEHEHMAM OTHOCAT KWUCTbI,
onyxonesnaHble 06pa3oBaHMA, NMOCTBOCNAAUTENbHbIE AedopmaLMu. ITU COCTOAHUA MOTYT UMUTUPOBATH
BPOMKAEHHbIE aHOMANUKM Ha YAbTPa3BYKOBOM WM KOMMbIOTEPHO-TOMOrpaduMUecKkoM M306pakeHun, 4To
TpebyeT KOMMNNEKCHON AUarHOCTUKM.

MeToapbl AMArHOCTMKM aHOMANUN MOLMKENYAO0YHON Kenesbl: OCHOBHbIMW METOAAMM BblIABAEHUS
aHOManuih ABAAIOTCA YAbTpa3BykoBoe wuccnegoBaHue, KT, MPT u 3HAOCKONWYECKas peTporpagHas
XonaHrnonaHkpeartorpadpua. CoBpemeHHble MeToAbl BU3yann3aumMm No3BoAAOT TOYHO OLEHWUTb aHaTOMMIO
opraHa, CTPyKTYpy NapeHXMMbl U COCTOSHME NPOTOKOBOW CUCTEMDI.
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KAnHuyeckoe 3HayeHMe W neyeHue: OGONbLIMHCTBO aAHOMAAWIN NpoTeKaeT 6ecCMMNTOMHO MU
BblfIBNSETCA c/yyaiHo. OgHaKo HeKoTopble GOpPMbl CONPOBOXKAAOTCA 6HONEBLIM CUHAPOMOM, HapyLUEHUEM
NULLEBAPEHUA, Pa3BUTMEM MNaHKpeaTuTa. JleyeHue 3aBUCUT OT KAMHUYECKUX MPOSIBAEHUA W BKIKOYAET
KOHCEepPBaTMBHYIO TEPANUIO, SHAOCKONNYECKOE BMELLATENbCTBO WU XUPYPTUYECKYIO KOPPEKLMIO.

3aK/loYeHWe: aHOManuM MNoAMKenyaouHON Kenesbl MpPeacTaBAAalOT cobolM  BaKHbIM  pasgen
KNMHUYECKOM aHaTOMMW W TracTpoaHTeponorMm. WMx cBoeBpeMeHHOe pacrno3HaBaHMe MNO3BOAAET
npeaoTBPaTUTb PA3BUTUE OCNOXNKHEHMIA W BblIOpPaTb ONTUMANbHYIO TaKTUKY nedveHuA. Mcnosnb3osBaHue
COBPEMEHHbIX AMArHOCTUYECKUX METOAOB MOBbIWAET TOYHOCTb AnddepeHuManbHOM ANArHOCTUKM U
y/ay4liaeT NPorHo3 nayMeHTos.

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:

1. FaBopoHcKkuin, U. B. AHaTomumAa yenoseka. — CM6.: Cnew/lnt, 2021. — 624 c.
2. Muxainos, N. . AHaTomn4ecKkne BapuaHTbl U aHOMaIMWN MOAMKENYA0UYHOM Kenesbl. — M.: MeguuuHa,
2020.-312c.
3. Wanumos, A. A. Xupyprua nogxenygo4yHoun Kenesbl. — Kues: 3gopos’a, 2019. — 480 c.
4. Beger H. G., Buchler M. Diseases of the Pancreas. — Berlin: Springer, 2018. — 678 p.
5. Kumar V., Abbas A., Aster J. Robbins and Cotran Pathologic Basis of Disease. — Philadelphia: Elsevier, 2022.
— 1460 p.
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Fyp6aHrynbieB baTbip

Crapwwuit npenogasaTenb,

TYPKMEHCKMI rocyf,apCTBEHHbIN MEANUMHCKNI yHUBepcuTeT UM. MbipaTa Mappbiesa
r. Alwxabaa, TypKMeHUCTaH

OCOBEHHOCTU CEPAEYHO-COCYAUCTON CUCTEMbI YHENNOBEKA

AHHOTauuA

B cTaTbe paccmaTpuBatoTCA CTPOEHNE U QYHKLNKU CepaedYHO-COCYANCTON CUCTEMBI YENIOBEKA, A TaKXKe
eé o¢usnonornyeckne ocobeHHocTU. OnNuUcaHbl OCHOBHblIE MEXaHW3Mbl PErynauun KpoBoobpalleHus,
npUCNocobuTeNbHbIE PeakLMn cepala U cocyLoB npu GU3NYECKMX U SMOLMOHaNbHbIX Harpyskax. Ocoboe
BHMMAHME yAeneHo POoan CepAaua KaK [/1aBHOro Hacoca OpraHMama WM 3HAYeHUH COCYAUCTOM CETUM B
noaaepaHnMM romeocrasa.

Kntouesble cnosa:
cepaue, cocyapl, KpoBoobpallieHne, GM3Monorma, apTepumn, BeHbl, aBieHue, Nybc, FOMeoCTas.

CepfieyHO-COCYAMCTas CUCTEMA — OZHA W3 BaXKHEWWMWX CUCTEM YeN0BEYECKOro OpPraHusma,
obecneunBaloLLan TPAHCMOPT BELLECTB MEXAY OpraHaMmu 1 TKaHAMMK. Bnarogapa cnaxeHHon paboTe cepaua
N KPOBEHOCHbIX COCYA,0B OCYLLECTBAAETCA A4O0CTAaBKa KMCN0POAa, NUTaTeIbHbIX BELLLECTB M TOPMOHOB, a TaKKe
yAaneHne NpoayKToB obmeHa.

dusnonorma cepAe4HoO-CoCyanCTON CUCTEMbI M3YHAET, KaK MPOUCXOAAT NPOLLECChl KpOBOOBPaLLEHMA,
KaKne mexaHun3mbl ob6ecrneynBaloT NOCTOAHCTBO BHYTPEHHEN cpeabl opraHu3ma 1 Kakum obpasom cuctema
npucnocabanBaeTca K USMEHEHUAM BHELHMX YC0BUNA.
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1. CTpoeHue cepae4HO-CoCyaNUCTON CUCTEMDI

CepaeyHo-cocyancTan cMcTemMa BK/IOYAET CepALLe M COCYAUCTYIO CeTb (apTepun, Kanuansapbl, BEHbI).

1.1. Cepgue

Cepaue — 3TO MOAbIM MbllWEYHbIA opraH maccoit okosio 300 r, pacnoJIOXKEHHbIN B rpyAHON KneTKe.
OHO COCTOUT 13 YeTbIPEX KaMep: ABYX NPeACeEPANI U ABYX KeNy[04KOB.

lnaBHasa GyHKUMA cepala — HAaCOCHAA: OHO NepeKayYnBaeT KPOBb MO ABYM Kpyram KpoBoobpalueHusa:

Bonblwo Kpyr — obecrneunBaeT cHabKeHMe BCero Tena KUCI0POA0M;

Manblit Kpyr — ocyL,ecTBAAET ra3000MeH B NIErKMX (HacbILLEeHUE KPOBU KUCIOPOAOM).

1.2. Cocyapbl

Cocyaucrtasa cuctema CoOCTOMUT U3:

ApTepuit, N0 KOTOPLIM KPOBb ABUMKETCA OT CEPALA K OpraHam Noj, BbICOKMM AaBAEHUEM,;

Kanunnapos, rae npomcxogat 0bmeHHble NPOLECCHI MEXAY KPOBbIO U TKAHAMU;

BeH, BO3BpaLLaOLWMX KPOBb 0OPATHO K cepauy.

2. dusnonormyeckme ocobeHHoOCTM paboTbl cepaLa

Ceppue paboTaeT HENPEPbLIBHO B TEYEHME BCEM KU3HM, coBeplias B cpegHem 60—80 coKkpalleHuii B
MUWHYTY. Ero geatenbHOCTb peryanpyerca Kak aBTOMaTM3MOM, TaK U BAUAHUEM HEPBHOM CUCTEMDI.

2.1. AsBTomaTn3am cepgua

Cepaue obnagaetr CnoOCOHBHOCTbID CaMOCTOATE/NIbHO FEHEePUPOBaTb 3SNEKTPUUECKME WMMMNY/bChI,
bnarofapa [eATeNbHOCTU CUHYCHO-NPeACepAHOro y3aa. ITO CBOWCTBO HA3blBAaETCA aBTOMAaTU3MOM W
No3Bo/IAET cepAaLy COKPALLATLCA AaXKe BHE OPraHU3Ma (B IKCNepPUMEHTAIbHbIX YCNOBUAX).

2.2. CepaeyHblit UMKA

Lunkn coctonT n3 Tpéx das:

1. Cuctona npeacepanii (0,1 cek) — KpOBb NepexoauT B Kenya0uKuy;

2. Cuctona xkenyaoukos (0,3 cek) — KpoBb BbibpacbiBaeTca B apTepuu;

3. Anactona (0,4 ceK) — cepaue OTABIXAET U HAMOHAETCA KPOBbIO.

MpoAoNKNUTENBHOCTb O4HOTO LMK NpU 75 yaapax B MUMHYTY cocTaBaAaeT okoso 0,8 cekyHAbl.

3. OcobeHHOCTM KpoBoOobpaLleHuA

KpoBb ABWKeTcs no cocydam b6narofapa pUTMUYECKOM paboTe cepaua W pasHULE AABAEHUs B
apTepUAX U BEHAX.

3.1. ApTepuanbHoe gasaeHue

HopmasibHoe AaBiieHune y B3poCaoro Yenoseka cocrtasnset 120/80 mm pr. cT..

ApTepunanbHoe [aB/feHMEe 3aBUCUT OT CUAbl CEPAEYHbIX COKPALLEHWI, COMPOTUBAEHUA COCYAOB M
06BbEMA LMPKYANPYIOLLEN KPOBU.

3.2. Mynbc

Mynbc — 3TO PUTMUYHbIE KoNlebaHMA CTEHOK apTepMiA, COOTBETCTBYIOLLME yaapam cepala.

B nokoe nysnbc B3pocnoro yenoseka — 60-80 yaapos/muH, y cnoptcmeHos — 40-60 (scheacteune
TPEHMPOBAHHOCTH).

CepaeyHO-cOCyamMCcTana CUCTEMA 4YesloBEKA — CNOXKHbIA W BbICOKOOPraHWM30BAHHbIN MEXaHWU3M,
obecneymBatoLLMii KU3HEAEATENbHOCTb BCEX OPraHOB U TKAHEe.

Eé paboTa ocHOBaHa Ha KOOPAMHWPOBAHHOM B3aUMOAENCTBUM CepALia U COCYA0B, a TaKKe Ha TOYHOM
perynaumMm KposoobpalyeHums.

N3yyeHne ¢usmnonormyecknux o0cobeHHOCTe 3TOM CUCTEMbI MMEET OrPOMHOE 3HayeHue AN
MeanUMHbI, BMoNorMM 1 cnopTa, NOCKONbKY OT €€ COCTOAHMA 3aBWUCUT 340p0Bbe, PaboTocnocobHOCTL M
NPOAO/IKUTE/IbHOCTb KM3HM YeNoBeKa.
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lyp6aHrynbieB batbip CyneiimaHOBUY,

Crapwuit npenogasatenb Kadeapbl HOpMasibHOM GU3noNormn.

locyaapcTBEHHOrO MeauumMHCKoro YHuBepcuTeTa TypKMeHUcTaHa umeHa Mblpata lfappsbieBa.
Awxabag, TypKMEHUCTaH.

®U3NONOrMYECKUE OCOBEHHOCTU HEPBHOW CUCTEMbI B MACCOBOM CMOPTE

AHHOTauuA

MaccoBblit CnopT, B OTAMYME OT CMOPTa BbICWMX AOCTUMKEHWUMN, NpecnenyeT UENn YKpenaeHus
3[10p0OBbA, yAydweHus ¢usnyeckon Gopmbl M MOBLIWEHUS KayecTBa KU3HW. HepBHaA cuctema urpaet
K/HOMEBYIO PO/ib B aZanTauMm OpraHnM3mMa K peryasipHbiM, HO HE 3KCTPeManbHbIM GU3MYECKMM Harpy3Kam.
[aHHasA cTaTbA paccmMaTpmuBaeT KOMNIEKC PU3NONOTUYECKUX USMEHEHWNI B LEHTPAIbHOM U Nepudepruyeckomn
HEPBHOW CUCTEME, MHAYLMPOBAHHbIX CUCTEMATUYECKMMM 3aHATUAMM MaAccoBbiM cnopTom. OcseluatoTcA
npoLecchl, CBA3aHHble C COBEPLIEHCTBOBAHMEM MOTOPHOFO KOHTPOAA, noBbileHMemM 3¢EKTUBHOCTH
HeMpOMbILEYHOM Mepenayn, BereTaTMBHOM perynsauMeit M HelponnacTuyHocTbio. Ocoboe BHUMaHUeE
yoenserca MexaHusamam ¢GOpMUPOBAHUS  ABUraTesIbHbIX HaBbIKOB, POAW MNPOMPUOLIENUMKU, A TaKXKe
NOMIOXKUTENIbHOMY BAUAHWUIO a3POOHbLIX HAarpy3oK Ha KOTHUTUBHbIE QYHKUMM U NCUXO3IMOLMOHAbHOE
coCToAHUe. AHaNM3MpyeTca 3HayeHMe cbanaHCMPOBaAHHbIX TPEHUPOBOK AN1A ONTUMMU3ALMKN PabOTbl HEPBHOM
CMCTEMbBI M NPeaoTBpPaLLEHMA nepeyTomieHus. [lenaetca BbIBO4 O TOM, YTO MAacCOBbI CMOPT SBAAETCA
MOLLHbIM HEMEANKAMEHTO3HbIM GaKTOPOM NOAAEPHKAHNA U YNYULLEHNA HEMPOPU3NONOTNYECKOTO 340POBbS
YyesnioBeKa.

Kniouesble cnosa:
MaCCOBbI CNOPT, HEPBHAA CUCTEMA, HEMPONNACTUYHOCTb, MOTOPHbI KOHTPO/1b, NPONPUOLENLUS,
BereTaTUBHaA pPerynaums, HeMpPoMbILWEYHbIA CUHAMNC, KOFTHUTUBHbIE QYHKLUN,
ABUraTeNbHblA HaBbIK, a3POOHbIE HarpysKu.

1. BeegeHue

MaccoBbIit cnopT, uan ¢uTHeC, NpeacTaBnseT Ccob6ON perynapHy0 ABUrAaTENbHYHD aKTUBHOCTb,
HaMpPaBNEHHYID Ha MOALEP)KaHME W YKpenneHue 340poBbA. B OTAMUMe OT BbICOKMX HArpysoK B
npodeccnoHaNbHOM CMOpPTe, 34ECh aKLLEHT Ae/1aeTCA HA YMEPEHHOCTb M CUCTEMATUYHOCTb. HepBHaA cuctema
ABNAETCA [NMABHbIM KOOPANHATOPOM U PEryaaTOPOM BCEX MPOLLECCOB afanTaumm K GU3NYECKUM Harpy3Kam.
Ee dyHKUMOHaNbHOE COCTOAHWE onpeaenseT He TONbKO 3PPEKTUBHOCTb BbIMOAHEHMA ABUXKEHWUN, HO U
obliee Camo4yBCTBME, @ TaKKe YCTOMYMBOCTb K cTpeccam. M3yyeHue ¢usmMonormyecknx ocobeHHocTein
HEPBHOWM CUCTEMbI B YC/IOBUAX MAcCOBOro CNopTa NO3BoAET ONTUMU3NPOBATL TPEHUPOBOYHbIE NPOTPaMMbl
M MaKCMMM3NPOBATb UX NONOKUTENBHbIN 3 PEKT ANa 340pOBbA.

2. CoBepLUEeHCTBOBAHNE MOTOPHOFO KOHTPOIA 1 GOPMUPOBAHME ABUTATENbHbLIX HABbIKOB
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OfHOM M3 KAtoyeBbix afanTalmii HEPBHOM CUCTEMBI ABNSAETCA YYULLIEHME MOTOPHOIO KOHTPOAA. ITOT
NPOLEeCC NPOUCXOAMUT B HECKOIbKO 3TanoB:

e dopmMpoOBaHNE ABUFATENBHOIO AMHAMMYECKOro cTepeoTuna: Mpu perynapHOmM NOBTOPEHUM OfHUX
W Tex Xe ABWXKeHul (Hanpumep, 6era, niaBaHWA, YNparKHEHUI C BECOM) B Kope 60o/blKnX Monywapui
roNI0BHOro Mo3ra GopMUPYIOTCA YCTOMUMBbLIE HEPBHbIE CBA3W. [ BUKEHWNA CTAHOBATCA 60/1e€ IKOHOMUYHbLIMM,
TOYHbIMM W aBTOMATU3MPOBAHHbBIMM, YTO CHUMKAET IHEPro3aTPaThl U MCUXMYECKYIO HArpy3Ky.

o YnyyleHne mexmblweyHoin KoopanHaummn: LUHC obyyaetca onTMmanbHO ynpasasaTe paboToit MblwL-
aroHMUCTOB, aHTAarOHUCTOB M CMHEPIUCTOB. ITO NOBbIWAET 3GPEKTUBHOCTL YCUAMUA, CHUKAET PUCK TPaBM,
CBA3AHHbIX C AMUCOaNaHCOM.

¢ PassuTue nponpuouenummn: CuctemaTmyeckas Harpyska ycuamBaeT adpdepeHTHY0 MMMyAbcaumio oT
NpPONpPUOPELENTOPOB, PACMOOKEHHbIX B MbIWLAX, CYXOXUANAX WU CycTaBax. ITO NPUBOAMUT K YyylIEHUIO
YyBCTBA MOJIOXKEHWUA TENA U ero YacTell B MPOCTPAHCTBE, YTO KPUTUYECKM BaXKHO A4N1A PaBHOBECKUSA, IOBKOCTH
N TEXHUKM BbIMNONHEHUA YNPAXKHEHWA.

B oOcCHOBE 3TUX W3MEHEHWI NEXUT ABMEHME HEMPOMNAACTUYHOCTM —  CMOCOBHOCTM  MO3ra
nepecTpanBaTb CBOM HEMPOHHbIE CETU B OTBET Ha OMbIT M 06y4YeHMe.

3. AganTauma nepmudepryeckon HEPBHOM CUCTEMbI U HEMPOMbILLIEYHOIO annapaTa

PerynapHble TPEHUPOBKM BbI3bIBAIOT 3HAYMTE/bHbIE U3MEHEHUSA HA Nepudepnn:

e [oBbiweHne 3¢GPEKTUBHOCTM HEMPOMBILLEYHOM nepenayn: YBenndymBaeTca CKOPOCTb NMpoBedeHUs
HEPBHOFO MMMY/NbCA MO MOTOPHbLIM BOJIOKHAM, YCUAMBAETCA CUHTE3 M BbICBODOXKAEHNE HelpomeamaTopa
AUETUNIX0/IMHA B CUHAMNTMYECKYHO LWeb, NOBbILWAETCA YyBCTBUTE/IbHOCTb NMOCTCUMHANTMYECKON MembpaHbl. B
pe3y/nbTaTe yay4yllaeTcA CKOPOCTb M CU1a MbILLEYHOro OTBETA.

o CHMXKeHMe NaTeHTHOro BpemeHu peakumun: OpraHmMam ObicTpee pearnpyet Ha BHELHWE CTUMYAbI
(Hanpumep, UsmeHeHne penbeda npu bere, ABUKEHNE MAYA B UTPOBbIX BUAAX CNOPTA).

o CMHXPOHM3ALMA MOTOHEMPOHOB: HepBHaA cucTtema o06y4yaeTcss OLHOBPEMEHHO aKTUBMPOBATb
60/1blLEe KONNYECTBO ABUraTe/IbHbIX eANHUL, (MOTOHEMPOH M MHHEPBUPYEMbIE UM MbILLEYHbIE BOSIOKHA) AN1A
reHepaumm 60see MOLHOIo ycuaus.

4. BavaHWe Ha BereTaTMBHYIO HepBHYIo cuctemy (BHC)

BereTaTMBHas HepBHasA CMCTEMa, peryanpyrolaa paboTy BHYTPEHHUX OpraHoOB, TOHKO pearMpyeT Ha
bu13nYecKkmne Harpysku:

e oBbILEHME TOHYCA NapacMMnaTUYecKoro otaena: PerynapHbie aspobHble Harpysku (6er, nnaBaHue,
BE/IOCNOPT) CNOCOHCTBYIOT YCUIEHUIO BAaryCHOrO BIMAHMA, YTO NPOSBAAETCA B BUAE DpaamKapaumn nokoa —
CHUYKEHMM YaCTOTbl CEPAEYHbIX COKPALLEHUIA. ITO ABNAETCA MAPKEPOM 3KOHOMM3aLMKM paboTbl cepaua u
BbICOKOW TPEHUPOBAHHOCTU.

e VlyuylleHne BereTaTMBHOM peakTMBHOCTU: OpraHM3M TPEHUMPOBAHHOrO YENOBEKa afeKBaTHee MU
bbicTpee pearnpyeTt Ha USMEHEHMWE HarPy3KKU: CUMNATUYECKUIA OTAEN DbICTPO aKTUBUPYETCA B HaYase paboTsl,
a nocne ee OKOHYaHUA TaK }Ke BbICTPO BOCCTaHABAMBAETCA AOMUHUPOBAHWE MAPacUMMNaTUYECKOro oTaena.
3TO CHUXKaeT 06 LLYIO CTPECCOBYIO HArpy3Ky Ha OPraHUsm.

e CTabunmsauma apTtepuanbHOro pasneHus: bnarogaps cbanaHcupoBaHHol pabote BHC u
YNY4LLUEHUIO COCTOAHMA COCYAO0B.

5. BAvsAHWeE Ha BbICLLYIO HEPBHYHO AEATENBHOCTb U NCUXMYECKOE COCTOAHUE

MaccoBblii cnopT okasbiBaeT profound BanaHue Ha LLHC n ncuxmky:

e YlyywieHne KOrHUTUBHBIX QYHKLUMIA: ASpOBHbIE HarpysKu CTUMYAUPYIOT HeliporeHes (o6pasoBaHue
HOBbIX HEWPOHOB) B TMMNMOKamMne — CTPYKType, OTBETCTBEHHOM 3a MamATb M obydyeHue. Ynydlwaetcs
KpOBOCHabKeHne mosra, NoBbIWAETCA YpOBEHb HelpoTpoduueckmx dpakropos (Hanpumep, BDNF - brain-
derived neurotrophic factor), 4To ycunmBaeT cMHaNTUYECKYO NNACTUYHOCTD.
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e Ctabmamsauma  NCUXOIMOLMOHANBHOTO  COCTOSAHMA: PU3MyecKkaa  aKTMBHOCTb  cnocobcTeyeT
BblpaboTKe 3HAOPPMHOB («FOPMOHOB PagOCTU») M 3HAOKAHHAOWMHOMAOB, KOTOPbIE CHUMKAKOT YPOBEHb
TPEeBOru 1 CTpecca, y/Iy4LlaloT HacTPoeHWe M cnocobCcTBYOT HOPMaM3aLUUKM CHa.

o [lOBbIWEHNE YCTOMYMBOCTM K YMCTBEHHOMY YTOMAEHMUIO: TPEHUPOBAHHLIA OpraHM3m nydule
CNpaBisieTcd C MNCUXMYECKMMWU Harpyskamu Onarogapa 3¢pQeKkTMBHOM BeretaTUBHOW perynaumm U
YNy4LIEeHHOMY 3HeproobmeHy B MO3re.

6. 3akntoyeHune

CucTemaTMyeckne  3aHATUA  MacCoOBbIM  CMOPTOM  MHAYUMPYIOT  KOMMAEKC  MO3UTMBHbIX
dOU3MONOTMYECKNX U3MEHEHUIA B HEPBHOM cucTeme. ITW aganTauMmM OXBaTbiBalOT BCE YPOBHW — OT KOpbI
rofIOBHOr0 Mo3ra A0 nepudepuyecknx CUHaNCoB, U OT BEreTaTUBHbIX LLEHTPOB A0 MCUXMYECKUX DYHKLMA.
CoBepLUeHCTBOBaHME MOTOPHOIO KOHTPOAS, BEreTaTMBHOM PEerynsumMm U KOTHUTUBHbLIX CNOCOGHOCTeN He
TO/IbKO NOBbIlWaeT 3PpPEeKTUBHOCTb CAMOWN ABUraTe/IbHOM aKTUBHOCTU, HO M BHOCUT HEOLEHMMbIA BKAag, B
obuiee 300poBbE U HAaronosiyyme YenoBeka. Takum obpa3om, MaccoBbI CMOPT CeAyeT pacCMaTpmBaTb Kak
essential component 3g0poBoro o6pasa KW3HM, UENeHanpPaBNeHHO M MOMOMKUTENbHO BAMAIOWMA Ha
COCTOSIHWE HEePBHOMN CUCTEMBI.

CNUCOK UCNOb30BaHHOM NUTepPaTypbl:
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HAPYLUEHNA OBMEHA BELLECTB: BMOXMMUYECKUE MEXAHU3MDbI
OXXWPEHUA N CAXAPHOIO OAUABETA

AHHOTauuA
OXnpeHne W caxapHbli AMabeT OTHOCATCA K Hambonee pacnpocTpaHEHHbIM MeTabo/MYeckum
HapyLeHMAM, NpeacTaBAAILWMM CEPbE3HYIO Yrpo3y A8 340P0Bbs YenoBeKa. Mx passutne obycnoBaeHo
CNOXHbIMU BUOXMMUYECKUMU USMEHEHUAMM, 3aTPArMBaloLLMMM perynauuo obmeHa yrnesoaos, MNUA0B U
6enKoB, a Tak¥e PyHKUMN FOPMOHa/bHbIX CUCTEM. B CTaTbe paccMaTpuBalOTCA KAHOYEBbIE MOJIEKYAAPHbIE
MeXaHM3Mbl HapyLlweHUi MeTaboiM3ma: MHCYJIMHOPE3UCTEHTHOCTb, IENTUHOPE3UCTEHTHOCTb, ANCPHYHKLUA
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aauMnounUTOB, OKUC/IUTE/NIbHBLIN CTPECC W BOCMa/UTE/IbHble Mpouecchbl. AHAAU3MPYHOTCS HapylleHua
CUTHA/IbHbIX KaCKaZloB WMHCY/IMHA, aKTMBAUMA /IMNOreHesa, CHUMKEeHME NUMNoAM3a U MUTOXOHAPUabHbIE
nsmeHeHua. OTgenbHOE BHUMaHUE YAe1eHO POJIN FEHETUYECKUX U INUTreHETUYECKMUX GaKTOPOB, BAUAIOLLMX
Ha aKcnpeccuio pepmMeHTOB 1 peuenTopoB. NoaYEépKnBaeTca 3HaYeHMe NPodUNaKTUKM, HanpaBIeHHON Ha
BOCCTaHOB/MIEHNE MeTabo/IMYEeCKOro paBHOBECUA, KOPPEKLMIO MUTAHUSA U MOBbILWEHWE YyBCTBUTE/IbHOCTU
TKaHeWn K MHCyNuHY. MNpeacTtaBaeHHble AaHHbIe MMEIOT NPAKTUYECKOoe 3HayeHue Anda pa3paboTku cTpaTern
NpoPUNAKTUKM N NeYeHns meTaboinyecknx 3abosieBaHunin.
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METABOLIC DISORDERS: BIOCHEMICAL MECHANISMS OF OBESITY AND DIABETES MELLITUS

Abstract

Obesity and diabetes mellitus are among the most common metabolic disorders posing a major threat
to human health. Their development is driven by complex biochemical changes affecting carbohydrate, lipid,
and protein metabolism, as well as hormonal regulation. The article examines key molecular mechanisms of
metabolic disruption: insulin resistance, leptin resistance, adipocyte dysfunction, oxidative stress, and
inflammation. The paper analyzes insulin signaling impairments, lipogenesis activation, lipolysis suppression,
and mitochondrial dysfunction. Special attention is paid to the role of genetic and epigenetic factors
influencing enzyme and receptor expression. The importance of preventive measures aimed at restoring
metabolic balance, improving diet, and increasing tissue insulin sensitivity is emphasized. The findings
presented are of practical importance for developing strategies to prevent and treat metabolic diseases.

Keywords:
metabolism, obesity, diabetes mellitus, insulin, leptin, mitochondria, oxidative stress.

BeeaeHue

OXnpeHne N caxapHbii gMabeT OTHOCATCA K Uncy Hambosiee akTyasnbHbIX Npobaem coBpeMeHHOM
BMOXMMNN U MeaNLUMHBI. ITN 3ab601eBaHNA XapaKTEPU3YOTCA XPOHUYECKMM HapyLlueHnem obmeHa BeLLLecTs,
NPUBOAALWMM K W3MEHEHUIO 3SHepreTMyeckoro 6anaHca, rOPMOHaNbHOW pPeryasauumM U KNeTOYHOoro
meTabonmnsma. B ycnoBmsax M3bbITOUHOrO NOCTYN/IEHMA NMUTATE/IbHbIX BELLECTB aKTUBUPYIOTCA NMNOreHes U
CUHTE3 [/IMKOreHa, OAHAKO MPU 3TOM CHMXKAETCA YYBCTBUTENbHOCTb KAETOK K MHCYAWHY. B pesynbraTe
dopMupyeTcs YCTOMUYMBOE HapYLLUEHME YCBOEHMA [OKO3bl M IMNNAO0B, YTO NPUBOAUT K FMNEPIIINKEMUN U
rmnepannuaemuun. buoxMmuyeckas npupoaa 3TUX NaToNoruii 0bycnoBneHa KOMMJIEKCOM (aKTopoB:
reHeTUYeCcKoW MpeapacnoioKeHHOCTbO, HapyweHnem GepMeHTHbIX cuctem, AncbanaHCOM rOPMOHOB M
XPOHWYECKMM BocnaseHuem. M3yuyeHne meTabosiMUECKMX OCHOB OXMPEHMA U AvabeTa MMeeT BaKHoe
3HayeHWe 414 NOHUMAHUA NaToreHesa, NPOrHO3MPOBaHMSA OCAIOKHEHMN M MOUCKA HOBbIX TePaneBTUYECKUX
MULLIEHEN.

dHepreTUYeckuii obMeH U MUTOXOHAPUANbHAA AUCHYHKUUA

DHepreTMyecknn obmeH asasetTca pyHOAAMEHTOM KU3HEAEATE/IbHOCTU KNETKKU, obecrneymBan cCUHTe3
ageHosnHTpudocdata (ATPD) 3a CHET OKMCNEHUSA TNHOKO3bI, *KUPHbIX KUCIOT U aMUHOKMCNOT. Mpun 0XKMpeHum

162



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

M anabete HapywaeTcA MWUTOXOHAPMANBbHAA AKTUMBHOCTb, CHUMKAETCA CKOPOCTb OKUCAUTENIbHOTO
dochopunnpoBaHusa n ymeHbluaeTca obpasoBaHue ATP. N36bITouHOE NOCTYNAEeHUE cybCTPaToOB NPUBOAMUT K
neperpyske gbixaTesibHON Lenu, GoOpMUPOBaAHUIO aKTUBHbIX dopm Kucnopoga (APK) n okucnutenbHomy
cTpeccy. MoBpexaeHne MUTOXOHAPMANbHbIX MEMBPaH CHUXKaeT 3pdeKTUBHOCTb MeTaboin3ma 1 ycunumeaet
nnnoreHes. Kpome Toro, 4eduuUnT SHEPreTUYECKMX PECYPCOB HapyLaeT paboTy MOHHbIX HAaCOCOB, TPaHCNOPT
rNIOKO3bl M CUHTE3 BenlkoB. MUTOXOHAPMaNbHaA AMCOYHKUMA CTAHOBUTCA LLEHTPabHbIM 3BEHOM NMaToreHesa
WHCY/IMHOPE3UCTEHTHOCTU U MeTabo/IMYecKoro CUHAPOMA, MOCKObKY MNPEenATCTBYET HOPMasibHOM
YTUAN3ALUM THOKO3bl U YCUAMBAET HAaKONAEHME NNMUA0B B NEYEHU U MbILLILLAX.

FopMoHanbHas perynsuma obmeHa BeLLecTs

NHCYNMH SBNAETCSA KAOYEBLIM TOPMOHOM, PEry/INPYIOLWMM YIAEBOAHbIN 0OMEH U NoaaepKUBatOLWMUM
romeoctas rtoko3bl. OH aKTUBMPYET TPAHCNOPT [H0KO3bl Yepe3s membpaHy nocpeactsom b6enkos GLUTAS,
CTUMYNINPYET CUHTE3 [/IMKOTEHA M TOPMO3UT T/IIOKOHeoreHes. JIeNTUH, CeKpeTUpyemblit agunoLmTamu,
peryampyet anneTuT W 3HepreTuyeckuMit bHanaHc. [pu  oxupeHun wn  puabete  passBuBaeTcA
MHCY/IMHOPE3UCTEHTHOCTb M JIENTUHOPE3UCTEHTHOCTbD — COCTOAHME, MNPM KOTOPOM KJETKU TepAloT
CNoCcobHOCTb aAeKBaTHO pearnpoBaTb Ha FOPMOHA/IbHblE CUrHaNbl. BUOXMMUYECKM 3TO NpPOABAAETCS
CHUXKEHMEM aKTUBHOCTU GocHONHO3UTUA-3-KMHA3bI, HapyLlweHnem dochopuampoBaHus 6enkos IRS-1 n Akt,
a TaK¥Ke MOBbIWEHNEM KOHUEHTPaLMM CBOOOAHbIX XUPHbIX KACNOT, NPEnATCTBYIOWMUX Nepegade cMrHana.
fopMoOHanbHbIA  AucbanaHc 3anycKaeT Kackag, KOMMEHCATOPHbIX pPeakuuid, COMpPOBOXKAAIOLLMXCA
rMNEePUHCYIMHEMMNEN N XPOHUYECKMM BOCMNANEHNEM.

BMOXMMUA OXKMPEHMA N PONb KUPOBOMN TKAHU

MnpoBas TKaHb — aKTUBHbIN 3HAOKPUHHbIV OPraH, y4acTBYHOLWMIN B perynsumnmn obmeHa seuects. Mpu
M36bITOYHOM MUTAHUW MNPOUCXOAUT TrUNepTpodMA aaAUNOUMTOB, YCUJEHWE JIMMOreHe3a M CHUXKEeHUue
nnnonnsa. AKTMBHOCTb GepMeHTOB aLeTuA-KoA-KapboKcmnaasbl U CUHTa3bl X KUPHbBIX KUCIOT MNOBbILWAETCA, YTO
NPUBOAMT K HAKONNEHWUIO TPUIIULLEPUA0B. M36bITOUYHbIE AMNNALI HApYLWaOT PYHKLUN NEYEHU U MbILLEYHOWN
TKaHW, GOpMMpPYyA NMNOTOKCUYHOCTb. B agnnoumTax akTMBMPYIOTCA BOCMaanUTe/IbHble CUrHa/IbHble nyTn NF-
KB 1 JNK, cnocobcTaytoume BbliaeneHuto umtoknHos TNF-a u IL-6, nogaBastowmx AeNCTBUE UHCYINHA. Kpome
TOro, NP OXXUPEHUN U3MEHAETCA CEKPeLMA aANNOKNHOB: CHUMKAETCA YPOBEHb aANMOHEKTUHA M NOBbILWAETCA
YPOBEHb NIENTUHA, KOTOPbLIA TepsAeT CBOK OMOMOrMYECKYHD aKTMBHOCTb. ITU BMOXMMMYECKME NpoLecchl
dbopmupytoT OCHOBY MeTabo/IMYecKoro CUHAPOMA, YBEAMUMBAA PUCK pas3BuTuA guabeta 2 Tuna,
aTepoCKNepo3a 1 cepaevyHo-cocyaAncTbix 3aboieBaHuUi.

OKUCAUTENbHbIN CTPECC U BOCNasieHne

OKMCAUTENbHBIW CTPECC UrpaeT KAoUYeByo Posib B GOpMUPOBaHUN MeTabonndeckmx HapyweHuit. Mpu
M36bITOYHOM MOCTYNAEHUU MUTATENIbHbIX BELLECTB YCU/IMBAETCA reHepauusa akKTUBHbIX opm Kuciaopoaa
(A®DK), uTo BbI3bIBAET MOBPENKAEHNE KNETOUHbIX CTPYKTYP. MUTOXOHAPWUM, SHAONNA3MATUYECKUIN PETUKYIYM
M NEPOKCUMCOMbI CTAHOBATCA OCHOBHbIMM UCTOYHMKaMu ADK. OkucneHve nunmpgos nNpPUBOAUT K
0b6pa3oBaHUIO Ma/IOHOBOTO Auanbaernaa M 4-rmgpoKCMHOHEHans, CNocobHbIX HapywaTb ¢GyHKUUK
depMeHTOB U peLLenTopoB. 3TU NPOLECChl aKTUBMPYHOT CUTHaNbHbIE NyTU BOocnaneHus, Bkatovaa NF-kB, uto
YCUANBAET BblPabOTKy LMTOKMHOB M yCyrybnsieT WUHCY/IMHOPE3UCTEHTHOCTb. XPOHMYECKOe BOCNasieHue
HM3KOM MHTEHCUBHOCTM CTAHOBUTCA CUCTEMHbIM, 3aTpParneasa cocyabl, NeYeHb U NOANKENYA0UHYIO Kenesy.
AHTMOKCMAAHTHbIE cuUCTeMbl (F1YyTaTUOH, CynepoKCUAAMCMYTas3a, KaTafasa) MNOCTENeHHO WCTOLLLakTCS,
HapyLana KNEeTOYHYIO 3aLLnTy.
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BUOXMMUYECKUE NOKASATE/IU KPOBU MNMPU 3ABOJIEBAHUAX NMEYEHU

AHHOTauuA

B cTaTbe paccMOTpeHbl OCHOBHble OMOXMMMYECKME MOKasaTe/Nu KPOBW, WCMNOJib3yemble Ans
[OMArHOCTMKKN 3aboneBaHnit nevyeHn. NokasaHo 3HaYeHWe pepmeHToB, BUAnpybMHa, 6eNKoB U AMNULHOTO
npoduna npu oueHke OYHKUMOHANBHOIO COCTOAHMA oOpraHa. OnucaHbl M3MEHEHWs MeTabosMyYecKux
MPOLECCOB NpW renmatuTax, LMPPO3e, KUMPOBOM Trenato3e W TOKCUYECKUX MNOPaXKEHUAX MeYEHU.
MpeAacTaBneHbl COBPEMEHHbIE NOAXOAbl K 1abOpaTOPHON AMArHOCTUKE, OCHOBaHHbIE Ha BUOXMMUYECKUX
Mapkepax. OTMeyeHo, YTO CBOEBPEMEHHOE ONpeaeneHne 3TUX NOKasaTesiel NO3BOASET NPOBOAUTb PAHHIO
AMArHOCTUKY, KOHTPOAMPOBATL TeueHne 601e3HU 1 oueHNBaATb 3PPEeKTUBHOCTL Tepanuu.
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BIOCHEMICAL BLOOD PARAMETERS IN LIVER DISEASES

Abstract
The article discusses the main biochemical blood parameters used for the diagnosis of liver diseases.
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The importance of enzymes, bilirubin, proteins, and lipid profile in assessing liver function is described.
Metabolic changes in hepatitis, cirrhosis, fatty hepatosis, and toxic liver damage are outlined. Modern
approaches to laboratory diagnostics based on biochemical markers are presented. It is emphasized that
timely determination of these indicators enables early diagnosis, monitoring of disease progression, and
assessment of treatment effectiveness.
Keywords:
blood biochemistry, liver diseases, enzymes, bilirubin, transaminases, diagnosis.

BsepeHue

MeyeHb MUrpaeT UeHTPasibHYO POoab B OOMeEHe BeLLecTB, BbIMOAHAA 6osiee NATUCOT BUOXMMUYECKNX
byHKUM. Mpu eé 3aboneBaHMAX HapyLaloTcA MNPoLEeccbl AETOKCMKAUMKM, CUMHTe3a Oenkos, XKUpoB W
YrN1eBOAO0B, YTO OTPArKaeTcs Ha COCTaBe KPoBU. BMOXMMUYecKMe ucciefoBaHUA MO3BONAIOT 0O6bEKTUBHO
OLEHUTb COCTOAHME MEYEeHUN U CTeneHb NoBpeXKaAeHUs eé KneTok. Hanbonee MHPopmMaTUBHbIMM cUUTalOTCA
rnokasaTtenu aktmsHocTM depmenToB (ANT, ACT, I'TT, wenoyHana ¢ocdaTtasa), KOHUEHTPaUMA BUAMpybuHa,
6enkoB U NUNUAOB. AHanW3 3TUX MapPameTpPoB HeobxoguMM ANA AWArHOCTUKWM TenaTtuToB, LMPPO30B,
TOKCUYECKUX U MeTabosIMYeCcKMX nopaxkeHnn. MameHeHUa BUOXMMMYECKMX MapKepPOB OTPArKaloT TAMKECTb
NaToNOrMYecKoro NPoLLecca 1 CyKaT OPUEHTUPOM Ans noabopa neveHnsn. Takum obpasom, broxmmmyeckoe
nuccnenoBaHUe KPpoBM ABAAETCA HEOTbEMIEMOM YaCTbiO KIMHUYECKOW AMAarHOCTUKK 3a601eBaHuiA NeYeHMu.

Ponb ne4yéHouHbIX GepMEeHTOB B AMarHOCTUKe

dPepmeHTaTUBHAA aKTUBHOCTb KPOBM — OAMH U3 Hanbonee YyBCTBUTE/IbHbBIX MOKA3aTe et NoparkeHUn
neyeHn. AnaHmHamuHoTtpaHcdepasa (AIT) m acnaptatamuHoTpaHcdepasa (ACT) — BHYTPUKNETOYUHbIE
bepmeHTbI, KOTopble NPU NOBPEXAEHUN MEMBPaH renaToLMTOB NONaaakoT B KPOBOTOK. [oBbILEHWNE YPOBHSA
AIT npenmMyLL,ecTBEHHO YKa3blBaeT Ha LUTOIMTMYECKME NpoLLecchl B neveHn, a ACT MOXKeT TaK»Ke BO3pacTaTb
npu natosoruu cepgua. FammarnytamuntpaHcnentugasa ([TT) u wenoyHasa ¢ocdartasa (LLD) oTpakator
COCTOSIHME ¥KeNyeBblBOAAWMX NYTeN 1 XonecTas. Mx nosbileHne HabogaeTcs NPy MexaHUYECKOM XKenTyxe,
XONAHrMTE W OMyXoJieBbIX MopaxeHuax. KomnnekcHas oOLeHKa aKTMBHOCTM ¢epMeHTOB Mo3BoaseT
anbdepeHLMpPoBaTb PasanYHbIe TUMbl NOBPEXAEHUSA NEYEHU U YTOUHATb JIOKaIM3aUMio NaToNoMM4Yeckoro
npouecca.

BunnpybuH 1 ero guarHocTMyecKkoe 3HayeHue

BunnpybuH — KoHeYHbIN NPOoAYKT pacnaga remoriiobuHa, metabomM3m KOTOPOro NoJIHOCTbO 3aBUCUT
OT OYHKUMOHANIbHON aKTMBHOCTM MeyvyeHU. BoblaenatoT Tpu ¢pakumm O6unmpybuHa: obwmin, npsamoit
(cBsizaHHbIN) M Henpsamol (cBoboaHbIN). MoBbiweHWe o0buwero 6UnMpybrHa CBUAETENLCTBYET O HaPYLIEHNN
NPOLLeCCOB KOHBIOrALMKM U 3KCKpeuun. MNpu NapeHXMMaTo3HOM KenTyxe nosbiwatoTca obe dpakumm, a npu
remMo/IMTUYECKON — NPEUMYLLLECTBEHHO HENPAMOWN BUANPYOUH. BbiCOKME 3HaYeHUs nNpamoro 6unmpybuHa
XapaKTepHbl 419 MeXaHMYEeCKON OOCTPYKLMM KenuHbix nyter. OnpeaeneHve 6unvpybuHa B AMHaMUKe
no3BosseT cyautb 06 3pPeKTUBHOCTU NleYeHMA U BOCCTAHOBAEHUM YHKLMIA nedveHU. Takmm obpasom,
6MANpPYy6UH ABnseTcA Ba*KHbIM BUOXMMMYECKMM MapKepom, OTPa)KalLWMM  COCTOAHUE
»KenuyeobpasoBaTeibHOM U AETOKCUKALMOHHOM GYHKLUNI NeYeHu.

BenKkoBbIil COCTaB KPOBU U €70 U3MEHEHUA

MeyeHb ABNAETCA OCHOBHbIM OPraHOM CMHTE3a OENKOB Na3Mbl KPOBM, BK/OYAs aNbOyMUHbI,
rnobynvHbl U ¢dakTopbl CBEPTbIBaHUA. Mpu 3aboneBaHMAX MNevyeHM HabaaaeTca rMnoanbbymuHemus,
CHUKeHMe obLuero 6esika U HapyLeHne COOTHoLeHUsA B6enkoBbix dpakLmii. I3To 06YCNOBAEHO HapyLeHUEM
CUHTETMYECKOM OYHKLMM renaToumToB. YPOBEHb anbbyMUHA CAYKUT BA*KHbIM NMOKA3aTe/leM XPOHUYECKUX
3aboneBaHMii ne4YeHW, OCOBEHHO MNpU LMppo3e, rge OH 3HAUYUTENIbHO CHUXKaeTca. OaHOBpPEeMEeHHO
YBE/IMUMBAETCA KOHLEHTpauma y-rnobyiMHOB BCNEACTBME KOMMEHCATOPHOM aKTUBHOCTM WUMMYHHOM
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cucTembl. OueHKa 6e/1KOBOro CNeKTPa KPOBM NMO3BONSAET ONpeaenTb CTaAMI0 U TAXKECTb NAaTONOMMUYECKOTO
npouecca, a TakKe NPOrHo3nMpoBaTb Ucxom 3abonesaHums.

JInnuaHbIi 06MeH NpY NAaTONOTUM NEYEHMU

HapyweHune nmnmaHoro obmeHa ABNAETCA XapaKTEPHbIM NPU3HAKOM MHOIMMX 3a60n1eBaHMI NeYeHu.
lenaTouMTbl y4ACTBYIOT B CUHTE3€, OKUCAEHUN U TPaHCMNopTe IMnNnaos. MNpu renatuTe U UMpPpPoO3e oTMeYaeTca
NOBbILIEHWE YPOBHA TPUMIMLEPUAOB WU XOJECTEPUHA, A TaKXKe CHUXKEHWE AUNONpPOTEUMAO0B BbICOKOM
nAoTHOCTU. [pun KMPOBOM renatose B MNEYEHW HAKANAMBAKOTCA HEWTPASIbHbIE KWMPbl, YTO BeAET K
ONCTPOPUUECKUM U3MEHEHUAM U CHUNKEHUIO eé yHKUMA. Bruoxmmmyeckoe uccnegoBaHWe AUNUAHOMO
npodunns MNOMOraeT BbIABUTb pPaHHME MPU3HAKM METaboNMUYECKUX HapyLWEHUA U  OUEHUTb PUCK
nporpeccMpoBaHna 60ne3HU. PerynapHblii KOHTPOAb ANMNUAHOTO OOMeHa ABNAETCA Ba*KHbIM 3/IEMEHTOM
HabnoaeHMA 3a NAaUMEHTAMM C XPOHUYECKMMM 3a001eBaHMAMM NEYEHMU.

YrneBoAHbIN U GeppUTUHOBBIA OOMEH.

MeyeHb perynmpyeT ypoBeEHb INIFOKO3bl B KPOBW 33 CHET MNPOLLECCOB MMKOreHOIM3a U INI0KOHeoreHesa.
MpM nopaxeHun renaTtoumToB 3TU MEXAHU3Mbl HAPYLUAKOTCA, YTO MOXKET MPUBECTU K TFUMNOTIUKEMUM.
BUOXMMMYECKMA KOHTPONb YPOBHA [/IIOKO3bl W [/IMKOTEHOB WMMEEeT AMArHOCTMYECKOe 3HavyeHue npu
XPOHWYECKMX FrenaTuTax U UMppo3ax. TakKe BarKHbIM NOKa3aTenem ABAAETCA ypoBeHb deppuTuHa — Benka,
OoTpakatollero 3amnacbl Kenesa. Ero nosbiweHWe HabnwogaeTcs MNpU reMoXpomaTo3e M aZKorobHbIX
noparkeHmax neyeHn. OuEHKa Yr1eBOAHOrO M Xefe3Horo obmeHa nomoraeTr onpeaenuTb CTeneHb
MeTabo/INYECKNX HAPYLUEHUIM U YTOYHUTL GPOpPMY NaToIOrMKU, 0COBEHHO NMPU BTOPUUYHBIX METabOo/IMYECKUX
renartosax.

CoBpemeHHble nabopaTopHble MeToAbl ANAarHOCTUKM

CoBpemeHHble nabopaTopHble TEXHONOTMMM MO3BOJAIOT 3HAUYMTE/IbHO MNOBbLICUTb TOYHOCTb OLEHKM
BMOXMMUYECKMX  MOKasaTenen Kposu. LLUMPOKO NpuMMeHATCA  aBTOMaTUYECKMe  aHanM3aTopbl,
UMMYHObEepPMEHTHbIE N GOTOMETPUYECKME METOAbI, KOTOPble 06ecneynBatoT BbICOKYI BOCMPOM3BOAMMOCTb
pesynbTaToB. Mcnonb3oBaHWe naHenel nedéHouHbix TectoB (ALT, AST, ALP, GGT, 6unmpybuH, anbbymuH,
obwuii 6enok) AaéT KOMNAEKCHoe NpeacTaB/lieHMe O COCTOSHWKW nedvyeHW. B nocnegHue rodpl akTUMBHO
NPUMEHAIOTCA MapKepbl ¢pnMbpo3a — rmanypoHoBasa KucnoTta, npokoanareH lll, a2-makpornobynmH. OHu
No3BOJIAIOT OLLEHUTb CTEeMneHb MNOBPEXAEHMA MNapeHxumbl 6e3 WMHBa3UBHbIX Npoueayp. Broxmmuueckue
nccnefoBaHMA OCTAOTCA OCHOBOWM KAMHUYECKOM ANArHOCTUKM, COYETAACh C MHCTPYMEHTAIbHbIMUM METOAaMMU,
Taknmm Kak Y3U u anactorpadums.

3akno4veHue

Buoxmmunueckme nokasaTeNn KPOBM SABAAKOTCA KAOYEBbIM  MHCTPYMEHTOM B AMAarHOCTUKE W
MOHUTOPUHre 3aboneBaHnin neyeHn. UameHeHna pepmeHTaTUBHOM aKTMBHOCTM, 6EKOBOro, AMNUAHOIO U
yrnesogHoro obmeHa oTpaKaloT cTeneHb HapylweHusa GyHKUMIA opraHa M nomoraiT auddepeHuMpoBaThb
dopmbl natosornn. CBoeBpemMeHHOe onpegeneHne OUOXMMMYECKMX MapKepoB MO3BONSAET BbIABAATb
3aboneBaHMA Ha pPaHHUX CTaaMAX, KOPPEKTUPOBATb JleYyeHWe W oueHMBaTb ero 3¢$EPeKTUBHOCTD.
CoBeplueHCcTBOBaHWE N1abopaTopHbIX TEXHONOTMIA AenaeT BUOXMMUYECKYIO AMArHOCTMKY BCE Bonee TOUHOM
M AOCTYMHOM, YTO NOBbIWAET KAYeCTBO MEANLIMHCKON NOMOLLM NauneHTam C NaTON0rMAMM NeYEHN.

CNUCOK UCNOb30BaHHOW NUTepPaTypbl:
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AypabieBa TaByc Kypb6aHoBHa
AcuncTteHT Kadegpbl Ny4eBoi ANarHOCTUKM U NeYEHMA OHKONOTMN
focypapCTBEHHOTO MeAULMHCKOIO YHMBepcuTeTa TypKMeHucTaHa umeHn MeoipaTta MappbleBa

COBPEMEHHbIE NOAXOAbI K TABOPATOPHOW AAMATHOCTUKE OMYXOJEN

AHHOTauuA

JNlabopaTopHaa [AMarHOCTMKA OMyxoJsieBblX 3aboseBaHUIt B nNociegHMe rogbl  UCMbITbIBAET
3HauMTeNbHble TpaHchopmaumun. Mon BAUAHMEM PA3BUTUA  MONEKYNAPHON OMOOrMKU, TEXHONOTUN
CNepyowero NoOKoOAEHMs, KUAKOCTHOM BMONCUN, NCKYCCTBEHHOTO MHTENNEKTA U MY/IbTUOMHbIX NOAX040B
WU3MEHUANCE MPUHUMNbI BbIABAEHUA, KnaccuduKauMm M MOHUTOPUHra onyxonein. HacTtoAwaa cratbA
paccmaTpuBaeT COBPeMeHHble noaxoabl B N1abopaTopHON AMArHOCTUKe onyxoseit — oT mopdonorumn u
UMMYHOTUCTOXMMUWN [0 FEHOMHbIX W MKUAKOCTHbIX METOAO0B, @ TAKXKe OCBELLaeT K/AKYeBble Bbl30Bbl WX
BHeApeHua. Llenb — cuctemaTnanpoBaTb OCHOBHbIE TEXHOIOTUM U OLLEHUTb MX 3HAYEHWE A/1A NPAKTUYECKON
OHKONOTUMN.

Kniouesble cnosa:
nabopaTopHaa AMarHOCTUKA; OMNYX0JIM; MONEKYNAPHAA AMArHOCTUKA; KUAKOCTHAA buoncus; NGS;
OnyXxosieBble MapKepbl; UCKYCCTBEHHbI MHTENNEKT; UMMYHOTMMCTOXUMMUA.

|.BBegeHue

[unarHocTrKa onyxosein ABASETCA BaXKHENLLIMM 3TarnomM OHKOJIOFMYECKOro npoLecca — OoT Heé 3aBUCUT
BblIOOp Tepanuu, MPOrHO3 U MOHWUTOPUHI. TpaguUMOHHbIE MeToabl (rMcToNorMA,  UUTOJIorUA,
UMMYHOTUCTOXMMUA) COXPaAHAIOT CBOE 3HAUYEHMe, 04HAKO TEXHO/IOMMUYECKUI Nporpecc U HoBble BUoMapKepbl
3HAYUTENbHO PACLUMPUIN BO3MOMKHOCTW.

NabopaTtopua cTaHOBUTCA “MO3rom” COBPEMEHHOIO OHKO-AMarHOCTMUYECKOro npoLecca, MHTerpmpys
Mop$0oNormo, MoNeKkynapHble AaHHble U LMPPOBbIE TEXHONOTUN.

Il. TpaAUUMOHHbIE MeTOAbl U UX MeCTO CeroaHsA

1. Tvctonorva u NMMyHOTMCTOXUMUA

Mopdonornyeckoe wuccnegoBaHue OMOMNCUIMHOINO MaTepuana ocTaétca “30/0TbiM cTaHaapTom”
NOCTAaHOBKN amarHosa. MmmyHoructoxmumus (IHC) nossondeT yTOYHWUTb MOATUMN OMYyXO/M, 3KCMPeccuto
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peLenToOpPOB M APYFMX MAapPKepoB, HeEobXxoauMbIX ANA Tepanuu.

2. Uutonorns n ToHKOoUrosbHble buoncum

LUuTonornyecknn  aHanus OCTaéTcA ObICTPbIM  METOA0M, HO OrpaHuMdeH B WHPOpPMauun o
MOJIEKYNAPHBIX USMEHEHMUSAX.

3.  OrpaHu4yeHunsa TPagULUNOHHbIX MeTOA0B

He Bcerga oTpaxatoT reTeporeHHOCTb ONyX0/u.

NHBa3nBHbI.

HekoTopble meToAbl HEAOCTAaTOYHO YYBCTBUTENbHbI AN PAHHErO BbIABAEHUA.

lll.  MonekynapHaa ANArHOCTMKA: HOBbIe FTOPU3OHTbI

CekBeHUpoBaHWe crieaytolLero nokoseHus (NGS

NGS no3sonseTt oA4HOBPEMEHHO aHaAN3NPOBATb MHOIME reHbl, XPOMOCOMHbIE U3MEHEHUA, MyTaLMW,
YTO AAET BO3MOXKHOCTb r1lyB6OKO 0XapaKTepmM3oBaTb OMyXob.

Mpumep: B pasHbIX onyxonax yxe sblaenatoT mytaunn EGFR, BRAF, KRAS n ap., ucnonbsyemblie ana
TapreTHoOM Tepanuu.

*uakoctHasa 6uoncusa (circulating tumor DNA — ctDNA)

MnakocTHaa buoncua — BO3MOMKHOCTb BbisiBAeHUA onyxosesoi JHK B KpoBM, YTO 0COBEHHO BaKHO
AN MOHUTOPUWHIA, BbIABNIEHUS MUHMMAJIbHOM OCTaTOMHOMN 60NE3HM U ANHAMMKM.

BruomapKepbl U My/IbTUOMHbIE NOAXOAbI

CoBpemeHHble UccnefoBaHUA BKAOYAOT aHaAU3 NPOTEOMMKU, MeTaboIOMUKN, INUTEHETUKU — BCE
3TO pacwmpaeT CNeKTP AOCTYNHbIX ANarHOCTUYECKUX AaHHbIX.

NCKYCCTBEHHbIN MHTENNEKT U LMPPOBas NaTon0runs

Mcnonb3oBaHWe anropyutMOB MalLMHHOMO 06yvyeHus u  raybokoro obyyeHua nossonsAeT
aHanM3MpoBaTb 6O/NbLIOE KOIMYECTBO AAHHbIX (TMCTONOMMYECKMX M300pPaXKeHU, reHOMUKKU) U BblAENATb
CKpbITble MaTTepPHbI.

IV. TMpakTnyeckoe NnpMMeHeHUe U MHTerpauus B 1abopaTopHYO NPaKTUKY

1. Bblbop TECTOB M aNrOPUTMBI

B 3aBMCMMOCTM OT TWMNa OMNYyXO/M, CTaguu, KAWHWYECKOM CcuTyaumm nabopatopum BbibupatoT
COOTBETCTBYHOLLME NaHENM — OT 6a30BbIX A0 PACLUMPEHHBIX MYbTUMaPKEPOB.

2. KoHTponb KayecTBa, CTaHAApTM3aLMA

BarkHo obecneunTb BepuUdMKaLMIO METOLOB, aKKpeauTalMio, CTaHOAPTM3AUMIO WMHTepnpeTauuu
pe3ynbTaTos.

3. TMpobnembl BHegpPEHWUA

CToOMMOCTb 1 AOCTYNHOCTb BbICOKOTEXHO/IOMMYHbBIX METOAO0B B pAAe CTPaH OrpaHUYeHa.

HeobxoaMMOCTb NOArOTOBKM NEPCOHANA U MHPPACTPYKTYPSI.

3TUYECKMe 1 NPaBOBble acNeKTbl (HanpMmep, XpaHeHWE FeEHOMHbIX AaHHbIX).

4. [pumepbl aNn30408B BHeAPEHUA

HurAaKocTHasa Broncua yKe NCNosb3yeTca B HEKOTOPbIX pePepeHTHbIX LEHTPAX Kak MOHUTOPUHT noc/ie
Tepanuu.

KombuHuposaHHble naHenn NGS cTaHOBATCA CTaHAAPTOM A1 BbIGOPOB TapreTHoM Tepanuu.

V. TMepcnekTuBbl K byaywme HanpaBaeHnn

—  Pa3paboTKa HeJoPOrmx, BbICOKOUYYBCTBUTEIbHbBIX MNAATPOPM A1 PAaHHETO BbIABNEHWNA OMYXONEN.

— MaccoBoe MCNONb30BaHUE MKUAKOCTHOW BMONCUMM He TONbKO ANA MOHMTOPMHIA, HO U ANA
CKPUHUHra.

—  WHTerpauma MynbTUOM-OAHHbIX, WCKYCCTBEHHOIO WHTENNEKTa, uMdpoBOM natonormm — K
“ymHoI” nabopaTtopuu.
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—  PacwwupeHue goctyna K NpoABUHYTbIM AMArHOCTUYECKMM METOZ4aM B CTPaHax C OrpaHnYeHHbIMU
pecypcamm.

—  MepcoHannsauus Tepanmm Ha OCHOBaHUU AMArHo3a 1 NOCTOAHHOrO MOHUTOPUHTA.

VI. 3aknioyeHue

CoBpemMeHHble Noaxoabl K NabopaTopHON [MArHOCTUKE ONyXosel paguKkaabHO TpaHChOPMUPYOT
OHKONIOTMYECKYIO NPAKTUKY. MNepexos OT UCKAUYUTEbHO MOPPOIOrMYECKUX METOA0B K MOEKYIAPHbLIM,
UMPPOBbLIM, MHTErPATUBHBIM MO3BONAET Y/yYLIaTb TOYHOCTb AMATHOCTUKM, BbIOMPaATb 3pdeKTUBHOE NedeHme
M MOHUTOPUTL OTBeT. OAHAKO Ba*KHbIM OCTaétca obecrneyeHWe [OCTYMHOCTM 3TUX TEXHONOTUA WU KX
BHeApeHMe B NPAKTUKY labopaTopuii BCeX YPOBHEN.

CnUCOK UCNONb30BAHHOI INTEpPaTypbl:
1. Wang R. Diagnosing malignant tumors: modern methods and innovations. J Med Oncol Ther.
2024;9(2):192.
2. Chandra L. Advancements in tumor Diagnosis: A comprehensive overview. J Mol Oncol Res. 2024;8(4):248.
3. Innovative laboratory techniques shaping cancer diagnosis and treatment in developing countries.
Discover Oncology. 2025;16:137.
4. A narrative review of cancer molecular diagnostics: technologies and applications. J Bio-X Research. 2022.
5. “Cancer Testing in the Modern Diagnostic Molecular Pathology Laboratory.” Cancers. Special Issue.
6. Ge P. Et al. Application of Mass Spectrometry in Pancreatic Cancer Translational Research. Front Onc.
2021;11:667427.
7. Vladanov L., Plesacov A., Colta A., Ghicavii V. Diagnostic markers of urinary bladder tumors. Mold Med J.
2021;64(1):71-75.
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YK 612
UnamaHoBa [KeHHeT A3MblpaaoOBHa
Mpenogasatenb Kadpeapbl NCUXMATPUM, HAPKOJOTUN U MEAULUHCKOM NCUXONOTUM
locypapcTBeHHOro MeauuuHCKoro yHusepcuteTa TypkmeHUcTaHa umeHn MeoipaTa MappbleBa

MEXAHU3Mbl BOSHWKHOBEHMA AENPECCMU U COBPEMEHHbIE NOAXOAbI K IEYEHUIO

AHHOTauuA

B craTbe paccmaTtpuBatoTca naToPuUsMONOrMyecKkme, HeWpoXMmUUYeckne u ncuxobuonornyeckme
MexaHM3Mbl pa3BuTuA genpeccun. Ocoboe BHUMaHME YAENEeHO POJAN HEMPOMEAMATOPHbIX CUCTEM,
CTpeccoBbiX GaKTOPOB M reHEeTMYECKOW NpeapacnonoxKeHHoCTU. OcBeLatoTcs cCoBpeMeHHble HamnpaBaeHus
Tepanun — ¢dapmMaKonorMyeckne, ncuxoTepaneBTUYecKMe U Buonoruyeckne metodbl. lNpeacrtaBneHbl
[aHHbIe 0 B3aMMOCBA3M AENPeccun ¢ HeMpoBoCcnasAeHNeEM, HapylweHnem obmeHa cepoToHMHa, 4odamuHa U
HOopaapeHanunHa. MoaYEPKMBAETCA Ba*KHOCTb KOMMAEKCHOrO MoAXo4a K JIeYEHUD U MHAWBWAYANIbHOO
noabopa Tepanuu.

Kntouesble cnosa:
Aenpeccus, CEpOTOHMH, CTPecC, HeMpomeanaTopbl, MCUXoTepanus, NeveHune.

169



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

llamanowa Jennet Yazmyradowna
Teacher of the Department of Psychiatry, Narcology and Medical Psychology
Turkmen State Medical University named after Myrat Garryev

MECHANISMS OF DEPRESSION DEVELOPMENT AND MODERN APPROACHES TO TREATMENT

Abstract

The article discusses the pathophysiological, neurochemical, and psychobiological mechanisms of
depression. Particular attention is paid to the role of neurotransmitter systems, stress factors, and genetic
predisposition. Modern treatment approaches are presented, including pharmacological, psychotherapeutic,
and biological methods. The relationship between depression, neuroinflammation, and disturbances in
serotonin, dopamine, and norepinephrine metabolism is analyzed. The importance of a comprehensive and
individualized approach to therapy is emphasized.

Keywords:
depression, serotonin, stress, neurotransmitters, psychotherapy, treatment.

BeepeHue

[enpeccua npeacrtasnseT coboit ogHO M3 Hanbonee PacnpPOCTPAHEHHbIX NCUXUYECKMUX PACCTPOMCTB,
rnopaskatoLiee MUIIMOHBI Ntogein No Bcemy Mupy. OHa XapaKTepmu3yeTcs CHUKEHMEM HACTPOEHMS, NoTepe
MHTEpPEeca K KW3HWU, KOTHUTMBHbIMM HAPYWEHUAMM U COMATUYECKUMM CUMNTOMAmMMU. [loHMMaHue
MEXaHU3MOB €€ BO3HMKHOBEHMA UMEET peLlatoLee 3HaueHne ana 3GPeKTUBHOro eveHmns U NPoPUNAKTUKM.
CoBpeMeHHble McCcneaoBaHMA NOKA3bIBAKOT, YTO AENpPeccus — 3TO He TOJIbKO MCUXONOTMYECKOe, HO U
6uonornyeckoe 3abosieBaHMe, CBA3AHHOE C HapyLeHMEM Helpoxmmmuyeckoro 6anaHca B LEHTPasbHOM
HEepBHOW cucTeme.

Ponb HelipomeaunaTopoB B NaToreHese genpeccum

OCHOBHbIM BMOXMMWYECKMM 3BEHOM AENPECCUN ABNAETCA HapyLleHNe obmeHa HelipomeanaTopos —
CEPOTOHMHA, AodaMMHA U HOopagpeHannHa. HeaoCTaTOK CEPOTOHWHA MPUBOAMT K CHUMKEHUIO YyBCTBA
YO0BNETBOPEHUSA N SMOLMOHANbHOM ycTonumBocTU. dednumnT godammHa CBA3aH € yTPATON MOTMBALMMK U
anaTtvei, a HopaapeHaanHa — € YTOMISEMOCTbIO U HapyLUeHUEeM KOHUEHTPaUun BHUMaHus. MicchepgosaHus
NMoKasa/iv, YTo aHTUAENPECCaHTbl HOPMA/IN3YOT YPOBHM 3TUX MeAMaTOPOB B CMHAMCaX, MOBbILAA aKTUBHOCTb
CEPOTOHMHEPrMYecKon 1 AobamMUHEPTUYECKOM CUCTEM.

r'MnoTtanamo-runopunsapHoO-Ha[NoYe4YHMKOBAs OCb U CTPECC

XPOHMYECKUIN CTPeCcC ABNSETCS O4HUM M3 KtoUYeBbIX GaKTOPOB, Bbi3biBalOWMX Aenpeccuto. MNog ero
B/AMAHMEM AKTUBUPYETCA TUMNoTaNamo-runodusapHo-HaanoyeyHnkosas ocb ([TH-ocb), uTOo BEAéT K
NOBbILEHMUIO CEKPELMM KOPTM30a. N3ObITOUHBIN YPOBEHD KOPTU301a NOBPEKAAET HEMPOHbI TMNNOKamna u
CHUXKaeT HeMponaacTMYHOCTb. B pesynbTaTe HapylwaeTtca perynauusa  smoumii 1M GopmupytoTca
naTonorMyeckne noBegeHYeckne peakuuun. Yctonmumsoe Bo36y:aeHue [TH-ocu paccmaTpuBaeTcs Kak
Ba*KHbI OBMOMApPKepP AENPECCUMBHbIX PACCTPOMCTB M MULLEHDb 419 MeANKAMEHTO3HOM Tepanuu.

leHeTMYecKne 1 anureHeTUYeckne dpakTopsl

CoBpemMeHHble [AaHHble YKa3blBalOT Ha HACNEACTBEHHYHO NpPeApacrnofioXeHHOCTb K Aenpeccuu.
MyTaumm u nonumopdusmbl reHOB, KOAMPYIOLWMX CEPOTOHNMHOBbIE TPAHCNOPTEPDI U PELENTOPbI, BAUAIOT Ha
YYBCTBUTE/IbHOCTb HEPBHbIX KAETOK K CTpeccy. INUreHeTudeckme mexaHU3Mbl, TakMe Kak MeTUanMpoBaHue
OHK 1 mognounKkauma rucTOHOB, M3MEHSIOT SKCMPECCUIO FTEHOB, YYACTBYHOLLMX B PETYIALMUMU HACTPOEHUSA. ITU
npoueccbl MoryT 6biTb MHAYLMPOBaHbI BHELHWUMM (GaKTOpamMuM — CTPECCOM, MUTaHWMEM, TOKCMHAMM, YTO
00BACHAET Pa3BUTME AEMPECCUM AAXKe NPU OTCYTCTBUM BbIPaXKEHHOW HacaeACTBEHHOW NPeapacno/oKeHHOCTH.

Ponb HelpoBocnaneHma B NaToreHese Aenpeccum
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HepaBHue nccnenoBaHMA BbIABUAM CBA3b MEXKAY AeNpeccuen n XpPOHUYECKMM BOCNANIEHMEM MO3Ta.
MoBblWEHHbIE YPOBHU MPOBOCNANNTE/bHbIX UUTOKMHOB (MHTEpPAEnKuH-6, PHO-a) HapywatoT paboTty
HEeNpPOMeaMATOPHbIX CUCTEM M Bbi3blBAIOT OKCMAATUBHbIN cTpecc. BocnaneHne CHUMKaeT YyBCTBUTENBbHOCTb
PeLENTOPOB K CEPOTOHUHY M YCUIMBAET anonTo3 HeMpPoHOB. Takum obpasom, Aenpeccua paccmaTpmBaeTca
KaK HeWpoBOCNANMUTENIbHOE PACCTPOMCTBO, NPM KOTOPOM BaxKHO BO3A4ENCTBOBAaTb He TONbKO Ha
HenpomeamnaTopHble, HO U HA UMMYHHblE MEXaHU3Mbl.

CoBpemeHHble NoAxXoAbl K dapmaKkoTepanum

JlekapcTBeHHAA Tepanua Aenpeccun Hanpas/ieHa Ha BOCCTaHOB/eHMe HBanaHca HelpomeanaTopos.
OcHoBHble rpynnbl NpenapaTtoB — CeneKkTUBHble MHIMBUTOPLI 06paTHOro 3axeaTa cepoToHMHa (CMO3C),
HOopagpeHanMHa U godaMmnHa. B TAKENbIX CAyYaaX MPUMEHAIOTCA TPULMKANYECKME aHTUAENPECcCaHTbl U
WMHIMBUTOPbI MOHOAMMHOKCKAA3bl. HOBOe NoKoneHue npenapaTtos (B T. 4. aroHncTbl NMDA-peLenTopos, Kak
KeTaMWH) AeMOHCTPUPYeT BObICTPbIA aHTUAENPeccUBHbIA 3pdeKkT. OnTUmanbHaa cTpaTerus JevyeHus
BK/IIOYAET AIUTENbHbIN KypC TEpanun ¢ MHAMBUAYaNbHbIM NOABOPOM 4,03 U KOMBMHUPOBAHHBIM NOLXOLOM.

Hedapmakonornyeckme metoabl ne4eHuns

NMoMnMo MeaANKAMEHTO3HOM TEPANUM, LLMPOKOE PAaCcNpPOCTPAHEHUE NOAYYMIM NCUXOTEPANEeBTUYECKME
n 6uonornyeckme metogpl. KOrHMTUBHO-MOBeAEHYECKAA Tepanusa MNOMOraeT W3MEHWUTb HeraTUBHbIE
YCTAaHOBKM U MoAesin MbilaeHUsa. IGGEKTUBHBbIMMU CYMTAIOTCA METOAbl TPAHCKPaHMa/IbHOW MarHUTHOM
CTUMYNALMU N SNEKTPOCYA0POXKHOM TEPANMM NPU pe3nCcTEHTHbIX Gopmax. TaKKe A0Ka3aHO NON0KUTENbHOE
B/INAAHNE PU3MYECKON aKTMBHOCTM, HOPMaaM3aUMM CHA U COLUMANbHOTO B3aumoaencTeua. KomnaekcHbi
noaxo nosbiwaet 3¢PeKTUBHOCTb SIEYEHUA N CHUXKAET PUCK peunamBa.

3aknoveHue

Jdenpecca — 310 MynbTudakTopHoe 3abosieBaHME, B OCHOBE KOTOPOrO Je¥aT C/I0XKHble
B3aMMOLENCTBUA MeXKAY HEMPOMEAMATOPHBIMW, SIHAOKPUHHBIMU U UMMYHHbIMKW cucTteMamu. E€ ycnewHoe
neyeHne TpebyeT KOMMIEKCHOrO NOAX0Aa, BK/AIOYAIOLWEro MeANKAMEHTO3HYIO Tepanuto, NCMXoTepanumio u
KOppPEeKLUMIo 06pasa Kn3HWU. MepcnekTUBHbLIM HanpaBAeHUEM CUMTAETCA Pa3BUTUE NEePCOHANM3MPOBAHHOM
NCUXMATPUMU, OCHOBAHHOM Ha aHa/IM3e FTeHETUYECKUX, BUOXUMUYECKUX U HEMPOBM3YaANIN3aLMOHHbIX AaHHbIX.

CNUCOK UCNOo/Ib30BaHHOW NIUTEpPaTypbl:

1. Hemepos A.B. buonornyecknme ocHosbl genpeccun. — M.: MeanumHa, 2019. — 284 c. — URL:
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2. NobpoxotoBa T.A. Helipoxumua un natoreHes genpeccun. — CM6.: MNMutep, 2020. — 336 ¢. — URL:
https://www.piter.com/product/neyrokhimiya-i-patogenez-depressii
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KakabaeBa Orynbmaiica A6ganoBHa
AcucteHT Kadeapbl KOXKHbIX BeEHepUYeKknx bonesHen MocaapcTBEHHOrO MeAULIMHCKOrO YHUBEPCUTETA
TypkmeHucTaHa umeHun MeolpaTa lNappblesa

NCOPUA3: AYTOUMMYHHAA NPUPOJA, COBPEMEHHbIE METOAbl AUATHOCTUKU U TEPANUU

AHHOTauuA
MNcopuas npeacTaBnseT coboi XxpoHMYecKoe BocnannTesibHoe 3ab0/ieBaHNE KON C ayTOMMMYHHbIM
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MEexXaHU3MOM pa3BUTUA. B cTaTbe paccMaTpMBaOTCA OCHOBHbIE MATOrEHETUYECKUE MEXAHU3MbI, POJib
UMMYHHbIX KNETOK U UUTOKMHOB B (GOPMMPOBAHUM KOMKHbIX NPOSBAEHWUI, COBPEMEHHble Mnoaxoabl K
AMarHocTMke M Tepanun. Ocoboe BHMMAHWE YyAENeHO NPUMEHEHUIO OWONOrMYECKMX npenapaTtos,
HanpaB/IieHHbIX Ha K/1to4YeBble 3BeEHbA MMMYHHOIO OTBETA.

Kntouesble cnosa:
ncopuas, ayToMMMYHHble 3a60/1eBaHuMA, LUTOKUHBI, T-IMMOLMTLI, BUONOrMyeckas Tepanus, AMarHocTMKa.

BesegeHue

Mcopnas — opHO M3 Hambonee PACNpPOCTPAHEHHbLIX XPOHUYECKMX BOCMAAUTENbHbIX 3abonesaHui
KOXM, XapakTepusyloweeca runepnponndepaumen KepaTMHOLUTOB, BOCMAZIEHMEM W AHTUOTEHE30M.
CornacHo faHHbIM BceMMpHOM OpraHusauuu 34paBOOXPaHEHWUs, Ncopuasom cTpagaet oT 2 ao 4 %
HaceneHns mmpa. Ha cerogHALWHUIA AeHb NCOPMA3 PAacCMaTPMBAETCA HE MPOCTO KaK KOoXHoe 3abosieBaHue, a
KaK CUCTEMHOE ayTOMMMYHHOE PacCTPOMCTBO C MHOXECTBOM MMMYHOMNATOreHETUYECKMX MEXaHWU3MOB.

MaToreHes ncopmasa v ero ayToMMmyHHasa NpmMpoaa

CoBpemeHHble nccneoBaHUA NOKA3a M, YTO B OCHOBE NCOPMA3a IEKMUT HapyLLEeHMUE B3aUMOAENCTBUA
BPOMAEHHOIO 1 afaNnTUBHOIO UMMyHUTETA. LleHTpanbHyo ponb urpatoT T-xennepsbl (ocobeHHo Thl, Thl7 u
Th22) 1 UNTOKWHBI, TaKMUE KaK MHTepsieKknH-17 (IL-17), nntepnenkunH-23 (IL-23) 1 dakTop HEKPO3a oNyxonm
anbda (TNF-a).

1. AKTMBaLMA UMMYHHOW cucTembl. Mo AeicTBUEM reHEeTUYECKUX U BHELHUX GaKTopoB (MHdeKuus,
CTPpecc, TpaBma KOXKM, MeIMKaMeHTbl) aKTUBUPYHOTCA AeHAPUTHbIE KNEeTKKU, KoTopsble BblaenatoT IL-12 u IL-23,
cTumynnpys guddepeHUNpoBKy T-xennepos.

2. UMMYHHbII OTBET. AKTMBMPOBAHHblE T-AMMOOLMUTLI MUTPUPYIOT B KOXKY W BblAensawT
npoBocnanutenbHble UUTOKWUHbI (IL-17, 1L-22, IFN-y), Bbi3blBas BocManeHWe W runepnponndepaumio
KEPaTUHOLUTOB.

3. KnuHunueckue npossneHua. B pesynbtate popmMmmnpytoTca xapakTepHble ncopmraTnyeckme 6aLWKn ¢
rMnepKepaTo3oMm, LWeyLWeHUEM U BOCMANIEHNEM.

Takum obpasom, NCopras MMeeT BblPaXKEHHYID ayTOMMMYHHYIO NpUpoAy, FAe NaTo/NI0rMyYecKuit
WMMYHHbIN OTBET UFPAET K/OYEBYIO POJib B Pa3BUTMM U NOALEPKAHUM 3a601€BaHUSA.

CoBpemeHHble MeToAbl AMArHOCTUKM

JunarHocTmMka ncoprasa OCHOBbLIBAETCA HA KIMHUYECKUX AaHHbIX, LEPMATO/IOMMYECKOM OCMOTPE U, NPU
HEOBX0AMMOCTM, TMCTOIOrMYECKOM UCC/IeA0BAHNN KOMKMU.

OCHOBHble ANArHOCTUYECKME KpUTEPUU:

Hanunume TMnuuHbIX 6aAWEK € cepebpUCTbIM WeNyLeHneMm;

MoNOXKUTENbHBIA «NCOPUATUYECKUIN TpHag» (CTeapMHOBOE NATHO, TEPMMUHAbHAA NAEHKA, KPOBAHAS
poca);

Pe3ynbTaTbl GBUONCUM KOXKM (TMNepKepaTos, akaHTo3, BOCNaAUTeNbHAsA UHPUABbTPALMA).

JonosHUTENbHO MCMOAb3YOTCA NabopaTopHble TeCTbl A/1A OLEHKM cuctemHoro socnaneHusa (CPB,
YPOBEHb LIUTOKMHOB) M MHCTPYMEHTA/IbHbIE MeToAbl — AepmaTtockonus, Y3U KoxKu.

CoBpemeHHble NoAxXo4bl K Tepanuu

JNleyeHne ncopmasa HanpaBneHO HA MNOAABJAEHWE BOCMANIEHMA, HOpManu3auuio nponvdepauunm
KEPaTUHOLUTOB U KOPPEKLMIO MMMYHHbIX HApYLLIEHWA.

1. TpagnunoHHaa Tepanma

MecTHble cpeAcTBa: KOPTUKOCTEPOUAbI, MPON3BOAHbIE BUTAMUHA D (KanbumnoTpuon), KepaToanTUKm
(cannumnosas Kucnora).

CuctemHble npenapaTtbl: METOTPEKCaT, LLUKAOCMOPUH, auUTPETUH.
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2. ®otoTepanus

Ncnonb3yeTcs yakononocHoe YO-usnyyerue (311 Hm) n PUVA-Tepanua, adpdeKkTMBHasA npu cpeaHen u
TAXKENoI popmax 3abonesaHus.

3. buonoruyeckas Tepanus

Hanbonee 3HauMTeNIbHBIN NPOrPecc B Ie4EHUM AOCTUTHYT C BHEAPEHNEM BUONOIMYECKMX NPENapaToB.,
HaMpaB/IEHHbIX HA KOYEBbIE LUUTOKUHBI U PELLENTOpbI:

NHrmeutopbl TNF-a (MHPAMKcmab, agannmymab, aTaHepuenT);

NHrmbutopsl I1L-12/23 (ycteknHymab);

NHrméutopbl IL-17 (cekyKMHymab, nkceknsymab);

NHrmbutopsl IL-23 (rycenbkymab, pusaHKn3ymab).

3T npenapaTbl NO3BOAAT AOCTUrATb ANUTEbHON PEMUCCUMU U 3HAYUTENBbHO YAy4yllaTb KayecTBo
YKM3HU NAUMEHTOB.

3akntoyeHune

Mcopuras — cNoKHOE ayTOMMMYHHOE 3ab0/1eBaHNe, B OCHOBE KOTOPOTO JIEXKAT HAPYLIEHMA pPerynsaumm
WMMYHHOIO OTBETa, 0COBEHHO B CUCTEME LIUTOKMHOB M T-KneToK. CoBpemMeHHble MeToabl AMArHOCTUKKU U
Tepanuu no3BonsAT 3GPEKTUBHO KOHTPOAMPOBATb TeudeHue 6ose3HU. [pumeHeHWe 6UMONOrMYEecKnx
areHToB, BO34ENCTBYIOLLMX Ha KAOYEBble 3BEHbS BOCMA/IEHUA, OTKPLINO HOBble MEPCNEKTUBbI B IEYEHUN
rcopuasa u yay4yweHMmM nporHo3a naLmeHToB.

CNUCOK UCNONb30BaHHOI INTEpaTypbl:

Nestle F.O., Kaplan D.H., Barker J. Psoriasis. N Engl J Med. 2009;361(5):496—509.
Lowes M.A,, Sudrez-Farifias M., Krueger J.G. Immunology of psoriasis. Annu Rev Immunol. 2014;32:227-255.
Boehncke W.H., Schon M.P. Psoriasis. Lancet. 2015;386(9997):983—994.
Parisi R., et al. Global epidemiology of psoriasis: a systematic review. J Invest Dermatol. 2013;133(2):377-385.

I

. Armstrong A.W., Read C. Pathophysiology, clinical presentation, and treatment of psoriasis: a review.
JAMA. 2020;323(19):1945-1960.
© Kakabaesa O.A., 2025

KakabaeBa Orynbmaiica A6ganoBHa

AcucteHT Kadegpbl.

KOXHbIX BEHEpU4eKkmnx bonesHel

locypapcTBEHHOrO MeAULMHCKOTO YHUBepcuTeTa TypKMeHMUCTaHa
nmeHn MoipaTta MappbieBa

PO/1b LLUTOKUHOB U T-KNETOK B PA3BUTUMU AYTOUMMYHHbBIX 3ABO/IEBAHUIA KOXKU

AHHOTauuA
B cTaTbe paccmaTpuMBalOTCA COBPEMEHHbIE NPeACTaBAEHUA O MEXAHU3MAX PA3BUTUA ayTOMMMYHHbIX
3aboneBaHun KoxU. Ocoboe BHMMAHWE yaeneHo Poan LUTOKMHOB M T-nnmdounTtoB B GopMmMpOBaHUM
BOCMa/IMTE/IbHOrO OTBETA, NOBPEXAEHUN TKAaHEN U XPOHU3aLMWU NaTosornyeckoro npouecca. MpuseaeHsi
OaHHble 0 gucbanaHce UMTOKMHOBbLIX CETe W HapyleHMAX peryaaumm T-KAeTOYHOro MMMyHUTETA MNpwu
LEepPMaTO/IOTMYECKUX aYyTOMMMYHHbIX NAaTONOTUAX.
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Kntouesble cnosa:
ayTOMMMYHHbIe 3a601eBaHMA KOXKU, LUMTOKUHbBI, T-TMMPOLUTbI, UMMYyHONATOreHes,
BOCManeHue, NCopmas, CKAepoaepmums.

BeepeHue

AyTOMMMYHHble 3ab60/1eBaHUA KOXWM NPeacTaBAAOT COOON rpynny XPOHUYECKUX BOCMAUTENbHbIX
NaToNOrNi, NPU KOTOPbIX MMMYHHasA CUCTEMA OLIMOOYHO aTaKyeT COOCTBEHHbIE KAETKU U TKaHM OpraHu3ma.
K HuM oOTHOcATcA Takue 6o0se3HM, KaK MNcopuas, CUCTEMHAA KpacHas BONYAHKa, CKAepoaepmus,
LepMaToMMO3nT n nemouryc.

KntoueBbim 3BeHOM MaToreHesa AaHHbIX 3a60/1eBaHUIN ABAAETCA HApPYyLWeEHWE Peryaauum MMMYHHORO
OTBETa, CONpoBOXKAalLeeca akTnsaumen T-nMmdoLMToB 1 N3OLITOYHON NPOAYKLMEN NPOBOCNANNTENbHbIX
LMTOKMHOB. DTM Mpoueccbl NPUBOAAT K NOBPEKAEHUIO 3NUAEPMANbHbBIX U AEPMasibHbIX CTPYKTYP, YTO
KAWMHUYECKUN NPOABAAETCA BOCMANIEHUEM, WeNYLEeHUEM, 3yA0M U GUOBPO3OM KOXKM.

Lenb gaHHOro nccnenoBaHMa — pacCMOTPETb POJIb LLUTOKMHOB U T-KNETOK B MEXaHM3MaX Pa3BUTKA
AYTOMMMYHHbIX epMaTo30B U 0603HaUYNTb HaNPaBAEHUs UX TePANeBTUHECKOM KOPPEKLUM.

OcHoBHas YacTb

1. MmmyHonatoreHes ayTOMMMYHHbIX 3a601eBaHNI KOXKM

MMMyHHaa cuctema noanepusaeT B6anaHC mexay TONePaHTHOCTbIO K COBCTBEHHbIM aHTUIEHaM U
3aWMTON OT MnaTtoreHoB. [lpy AYTOMMMYHHbIX HApyWeHMAX npoucxoguTt cboil 3TOM  cUCTEMbI:
aKTMBMPOBaAHHbIE T-KAETKM HauYMHAIOT pacno3HaBaTb COBCTBEHHbIE KOXHble aHTUTEeHbl KaK YyXKepogHble. B
OTBET HA 3TO BbIPabaTbIBAOTCA LMUTOKUHbLI, KOTOPbIE YCMAMBAIOT BOCMA/NEHWE U PEKPYTUPYIOT HOBblE
MMMYHHbIE KNETKM B OYar MOPa*KeHus.

OcHoBHbIe 3Tanbl Pa3BMTUA BOCMA/IMTE/ILHOTO NPOLLECCA BKJIOYAIOT:

AKTMBALMIO QHTUTEH-NPE3EHTUPYIOLLMX KNETOK (AEHAPUTHBIX KNETOK, MaKkpodaros);

Mponudepaumio n anddepeHumposky T-xennepos (Thl, Thl7);

Cekpeumto LMTOKUHOB (IL-2, IL-6, IL-17, IFN-y, TNF-a);

MoBpexaeHne KepaTUHOLMTOB U COEANHUTENIbHON TKaHMU.

2. Ponb untokmMHOB

LUMTOKMHbI — 3TO CUTHa/NbHbIe BENKKN, PEryInpyroLIMe B3aMMOLENCTBMUE KIETOK MMMYHHOMN CUCTEMBI.
Mpy  ayTOUMMYHHbIX  3aboneBaHMAX  KOXM  HAbAlOAAeTca  BbIPAaXKeHHbIM  AucbanaHc  mexay
NpPOBOCNANNTE/IbHBIMU U NPOTUBOBOCMA/IUTENbHBIMU LIUTOKMHAMMU.

IL-1, IL-6, TNF-0. — aKTMBMPYIOT BOCNAIUTENIbHbIN OTBET, YCUANBAIOT NposiMdepaumo KepaTMHOLUTOB
W 3KCNPECCUIO aZAre3UBHbIX MOJIEKY .

IL-17 » IL-23 — wurpatoT KAKYeBYHD poJb B NaTtoreHese Mcopuasa, NOAAEPMKMBAA XPOHMYECcKoe
BOCMaseHue.

IFN-y — ctumynmpyet makpodarm n UMToToKcuyeckmne apdeKTbl T-KNETOK.

IL-10 n TGF-B — obnapatoT NPOTUBOBOCMHANUTE/IbHBIM AEMCTBUEM, HO MPU HapYLUEHUN UX PErYNALUM
He CNocobHbI CAepKMBaTb aKTUBHOCTb BOCMA/IEHUSA.

Takum 06pasom, LUTOKMHOBDLIA KacKag, CTAHOBWUTCS OCHOBHbIM MEXaHWM3MOM, NOALEPKMBAIOLLMM
ayTOMMMYHHOE BOCManeHue.

3.  Ponb T-numoountos

T-KNeTKn ABNAIOTCA LEeHTPaSIbHbIM 3/IEMEHTOM KAETOYHOr0 MMMYyHUTEeTa. X noaTvnbl BbINOAHAOT
pasanyHble GyHKLUMK:

T-xennepbl (CD4+) — perynupytoT akTUBHOCTb APYTUX KNETOK UMMYHHOM CUTEMBI;

T-uMTOTOKCMYECKME KNeTKn (CD8+) — paspyLiatoT KNeTKU KOXKM, PCNO3HAaBaeMble KaK aHTUTeHHbIE;
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PerynaTopHble T-kneTku (Treg) — NoaaBAAtoT YpesMepHble UMMYHHbIE peakuuu.

Mpn ayTOMMMYHHbIX AepMaTo3ax oTmeyaeTca runepakTuBHocTb Thl n Th1l7 KneTok U HegocTaTo4Han
aKTMBHOCTb Treg-KNeToK. 3TO NPMUBOAMUT K XPOHMYECKOMY BOCNAIEHUIO U NOBPEKAEHUIO TKAHEN.

4. KnnHun4yeckune npumepsl

MNcopuas: KnwyeBaa poab NPUHAONEKUT UMTOKMHaAm IL-17, IL-23 u TNF-a, KOTOopble CTUMYAUPYIOT
nponndepaunto KepaTMHOLMTOB U aHIMOreHes.

CuctemHasn cknepogepmua: npeobnagaHne Th2-otBeTta M M3bbITOYHAn cekpeuma TGF-B npuBoaAaTt K
dnbpo3y KoXKu.

KpacHas BosiyaHKa: aktMBaums Thl u nosbiweHHas npoaykuma IFN-y cnocobcTBytoT paspylleHuto
LEepPManbHbIX CTPYKTYP.

5. CoBpemeHHble NoaxoAbl K Tepanu

MoHMMaHWe poan LUUTOKMHOB M T-KNETOK B MaTtoreHese ayTOMMMYHHbIX AEePMATO30B MO3BOJINIO0
pa3paboTaTb TapreTHble (6uMonorMyeckne) npenapatbl, HanpasBieHHble Ha O/0KMPOBaHME OTAE/bHbIX
3BEHbEB MMMYHHOTO OTBETa:

AHTU-TNF npenapaTbl (MHOAMKCMMab, aganumymab);

AHTaroHucTbl IL-17 n IL-23 (ceKyKnHymab, ycTeKMHymab);

NMmyHOMOAYyNATOPbI (MEeTOTPeKcaT, UMKNOCMOPUH).

Takne cpeacTBa CHUMKAIOT BOCMANEHME, YAYYLAT COCTOAHME KOXM M YMEHbLUAKT 4YacToTy
peumamBos.

3akntoyeHune

UMTOKMHBI U T-nMMOLNTbI UFPALOT KAKOYEBYIO POJIb B PA3BUTUM U NOALEPKAHUWM AYyTOMMMYHHbIX
3abos1eBaHM KOXM. HapylwieHune peryasumm UMTOKMHOBBIX ceTel U aucbanaHc mexay cybnonynaumamm T-
KNEeTOK MPUBOAAT K XPOHWYECKOMY BOCMANIEHMIO U MOBPEXAEHUIO TKAHEWN. M3yyeHne 3TUX MexaHU3MOoB
OTKPbIBAET BO3MOKHOCTU 4111 pa3paboTkM 3pPeKTUBHbIX METOLOB TEPANUM, HAaNPaBAEHHbIX HA KOHKPETHbIE
3BEHbA MMMYHHOTO OTBETA.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

Nestle F.O., Kaplan D.H., Barker J. Psoriasis. // N Engl ] Med, 2023.
Wong P., Korman N. Cytokines and Autoimmunity in Skin Diseases. // J Invest Dermatol, 2022.
MBaHoBa T.A. IMMmyHONaToreHe3 ayTOMMMYHHbIX ZepmaTto30o8. — M.: MeauuunHa, 2023.
MeTpos A.B. T-KNI€TOYHbIA UMMYHUTET 1 BOCNaneHUe Koxu. // KnuHudeckaa aepmatonorua, Ne2, 2024,

G oW e

. BcemupHas opraHusauusa 3apaBooxpaHeHWs. PyKOBOACTBO MO ayTOMMMYHHbIM 3abosieBaHuMAM. —
KeHnesa, 2024.
© Kakabaesa 0.A., 2025

Knblumamepgosa Mas LLinpuesHa
accucTeHT Kadenpbl SHAOKPMHaNorM focyaapcTBEHHOIO MeANLMHCKOTO YHUBEPCUTETA
TypkmeHucTaHa umeHun MeolpaTa lNappblesa

PENPOAYKTUBHbIE HAPYLUEHUA Y XXEHLLWH C NPONTAKTUHOMAMMU TMMNO®U3A

AHHOTauuA
MponakTMHOMbI rnnodmr3a ABAATCA Hanboiee pacnpPoCcTPaHEHHbIMU FTOPMOHA/IbHO-aKTUBHbIMM OMYX0AAMM
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rmno¢dmsa, 4acTo NPMBOAALLMMM K HAPYLLEHMAM MEHCTPYANbHOM U PENPOAYKTUBHON PYHKLIMK Y KEHLLMH. B
CTaTbe PAacCMaTPMBAOTCA NAaTOreHEeTUYECKME MEXAHU3MbI PAa3BUTUA TMNEPNPONAKTUHEMUMN, €€ BAMAHME Ha
oBynaumo n GepTUAbHOCTb, COBPEMEHHbIE METOAbI AUATHOCTUKN N Tepanuu.
Kniouesble cnosa:
NPOMIAaKTUHOMA, FTMMNEepPnpPoaKTMHEMUA, rTMnodus, becniogue,
penpoayKTuBHas GYHKLUUA, KabeprosnH.

BsegeHue

MponakTMHOMbl — 3TO A06pOKayYecTBeHHble ageHoMbl rMnodusa, cekpeTupyolwme M3bbITOYHOE
KO/INYECTBO MPONAKTUHA. Y KEeHLWUH AaHHaA NaToONOrMA BCTPEYaAeTCA 3HAUYUTENbHO Yalle, YeM Y MYXKUUH,
ocobeHHo B Bo3pacte 20-40 neT. lNoBbiWEHHbIA YyPOBEHb MPOJIAKTUHA MPUBOAUT K WHIMOMPOBAHUIO
cekpeumm roHagoTponmHos (PCI n JIT), 4To BbI3bIBAET AHOBYAALMIO, aMeHopeto U Becnaoaue.

MN3yyeHre penpoayKTUBHbIX HAPYLUEHMI NPU NPONAKTUHOMAX MUMEET BaXHOE KIMHMYECKOE 3Ha4YeHMe,
TaK KakK CBOEBPEMEHHasA AMArHOCTMKA M KOPPEKUMA rmneprnposakTMHEMUU MO3BOAAIOT BOCCTAaHOBUTH
bepTUNBHOCTb M NPeaoTBPATUTL OC/IOKHEHNUA.

MaToreHes n mexaHW3mbl TMNEPNPONAKTUHEMUM

MponakTMH CUHTE3NPYeTCA B NAKTOTPOPHbLIX KNeTKax nepeaHen ponuv rmnodusa. OCHOBHbIM
perynaTopom ero cekpeummu asnaerca gopamuH, BblAeNAeMbli HEMPOHaMK rnMnoTasamyca.

Mpwn pa3sUTUM NPONAKTUHOMBI HapyLuaeTca 40aMUHOBOE TOPMOKEHUE, YTO NPUBOAUT K MOCTOAHHOM
rmnepcekpeumnm NponakTMHa.

MN36bITOK NpONaKTMHA OKasblBaeT cneayowme 3G eKTbl Ha PEnPOaYKTUBHYIO CUCTEMY:

1. NopaBneHne cekpeunn rOHAZOTPONMHOB. [PONAKTUH CHUKAET BbIPAbOTKY TFOHALOTPONUH-
PUNU3MHI-ropMoHa (FHPT), uTo BeAET K yMeHblLeHM o ypoBHSA JIT n OCr.

2. HapyweHwue oynsaumm. OTcyTCTBME NMKOBOTO Bbibpoca JII NpMBOAUT K aHOBYNALUN.

3. UameHeHMe CTPYKTYpbl AMYHWMKOB. [lpuM AAWUTENbHOW TUNEepnpoiiakTMHEMUW HabatogaeTca
bopMmnpoBaHME KMCTO3HbIX U3MEHEHWUI B ANYHUKAX.

4. CHWXeHWe YpOBHA 3CTPOreHOB. ITO BbI3bIBAET [UMOICTPOreHUto, atpoduio 3HAOMETPUA W
CHUXXeHne Mbunao.

KnnHuyeckne nposasneHua

PenpoayKTUBHbIE HapYLLEeHUA Y }KEeHLLWH C NPOAAaKTUHOMAMM BK/IKOYAIOT:

AmeHopeto nan oIMromeHopeto;

becnnoane Bcheactsme aHOBYNALUY;

lanakTopeto (CNOHTaHHOE BblAe/IEHUE MOJIOKA U3 MOJIOYHbIX KeNE3);

CHUXeHne NoNoBOro B/eYeHUs;

CMMNTOMBI FTMNO3CTPOreHNN (CyxOCTb BaraanLa, ocTeonopos).

Mpu makpoageHomax (>10 mm) A06aBAAOTCA CUMNTOMbI KOMMPECCUM OKPYMKAIOLWMUX CTPYKTYP —
ronoBHas 60/1b, CHUXKEHUE 3peHUs, ABOEHME B r/1a3ax.

AwnarHoctuka

[narHo3 nNponakTMHOMbI YCTaHAB/MBAETCA Ha OCHOBAHUM NAbOPATOPHbLIX M MHCTPYMEHTANbHbIX
nccnenoBaHu:

1. OnpeaeneHune ypoBHA NPOJIAKTUHA B CbIBOPOTKE KPOBW. KOHUEHTpauua NponakTuHa Bbiwe 25
HF/MA YKa3blBaeT Ha rMNepnpPoNaKTMHEMUIO; NPU NPONAKTUHOMaX — 06bl4HO cBbiwe 200 Hr/ma.

2. MPT runodwmsa c KoHTpacTupoBaHMeM. [103BoNAET BU3YaIM3NPOBATb MUKPO- U MaKPOALEHOMbI.
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3. TopmoHanbHoe obcnegoBaHue. OueHka ypoBHa OCI, /1T, actpaauona, TTrI.

4. OdTanbmonornyeckoe nccnegoBaHune. Ans BbIABNEHNA NOPAXKEHUA XMa3Mbl 3pUTE/IbHbIX HEPBOB
npu MakpoageHoOMax.

CoBpeMeHHble NOAX0Abl K NeYEHUID

1. MepauKameHTO3Has Tepanusa

OCHOBHbIM METOAOM SIe4EHUA NPONAKTUHOM ABAAETCA NPUMEHEHME arOHUCTOB A0daMUHA, KOTopble
NoAaBAAIOT CEKPELMIO MPONAKTUHA U YMEHDBLLAIOT Pasmep ONyXoJu:

KabepronuH (JocTMHeKc) — npenapaT Bbibopa, BbICOKOIPGDEKTUBHbBIM U XOPOLLO NEPEHOCUMbIN.

BPOMOKPMNTUH — KNacCUYECKM Npenapat, UCnosib3yeTca NpM HeNepeHoOCMMOCTM KabeproanHa.

Ha poHe neueHuns NnpomncxoamT HopMmanmnsaLma MeEHCTPYAbHOMO UMKNA U BOCCTAaHOBNEHWNE OBYNALMM,
YTO YACTO NPUBOAUT K HACTYNAEHNIO BepeMeHHOCTMH.

2.  Xunpypruyeckoe neyeHue

MpumeHseTca Npu HedPPEeKTUBHOCTM MeLMKAMEHTO3HOM Tepanuu WUAM NpU MaKpoaZeHOMax C
Komnpeccuei xmasmbl. Onepawuma NpoBoaAnTCA TpaHcCcheHONAANbHBIM 4OCTYMNOM.

3. JlyyeBasa Tepanus

Ncnonb3yetca peaKo, Npy peunamBmpyowmMx Uam 310KadecTBEHHbIX Gopmax ageHoM.

PenpoayKtneHaa peabuauntaums

Mocne HOPMANM3aUMM YPOBHS MPOSAKTUHA M BOCCTAHOB/IEHUA OBY/ALMU BO3MOMXKHO €CTECTBEHHOE
3a4atue.

BepemeHHOCTb NpK NponakTMHOMAX TPebyeT TWaTeNbHOro HabAlAEHMA, MOCKOAbKY FOPMOHaNbHble
M3MEHEHMA MOTYT CNPOBOLMPOBATL POCT OMNYXOMN.

PekomeHAyeTcA KOHTPOJIb YPOBHA NpoaaKT1Ha 1 nepuoaudeckas MPT B nociiepooBom nepuoge.

3akntoyeHune

MponakTMHOMbI rMnodusa ABAAIOTCA BaXKHOM MNPUYMHON SHAOKPUMHHOTO 6ecniogmsa y KEeHLMH.
MMNepnposiakTUHEMMA HapyllaeT OBYAAUMIO, CHWMMKAET YpPOBEHb 3CTPOreHOB M BbI3blBAaeT KOMMAEKC
PENPOAYKTUBHbIX PACCTPOMCTB.

CoBpeMeHHble MeToAbl AMArHOCTUKM M MeAMKAMEHTO3Has Tepanua AodamUHOMUMETUKAMMU
no3BonAlT 3$PEKTUBHO KOHTPO/AMPOBATb YPOBEHb MPOJIAKTMHA, BOCCTAHAB/AMBAaTb MEHCTPYaabHYHO
OyHKRUMIO U depTUAbHOCTb. PaHHAS  AMarHocTMKa M MHAMBMAYanbHbIA nogxon obecneymBatoT
61aronpPuUATHbIM NPOrHO3 A/1A PENPOAYKTUBHOIO 340P0BbA HKEHLUMH.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. Melmed S., Casanueva F.F., Hoffman A.R. et al. Diagnosis and treatment of hyperprolactinemia: an
Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2011;96(2):273-288.
2. Colao A, Savastano S. Medical treatment of prolactinomas. Nat Rev Endocrinol. 2011;7(5):267-278.
3. Schlechte J.A. Prolactinoma. N Engl J Med. 2003;349(21):2035-2041
4. Gillam M.P., Molitch M.E., Lombardi G., Colao A. Advances in the treatment of prolactinomas. Endocr Rev.
2006;27(5):485-534.
5. Maiter D., Delgrange E. Therapy of endocrine disease: The challenges in managing giant prolactinomas.
Eur J Endocrinol. 2014;170(6):R213-R227.
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Kynues AmaHrenbgu
Mpenopasatenb Kadeapbl OpraHM3aL MM, SKOHOMUKU U YNPaBAEHMA 34PaBOOXPAHEHMEM
locypapcTtBeHHOro MeauunHCKOro yHnusepceuteTa TypkmeHuctaHa umeHu Mbipata lNappblesa

METO/A CTAHAAPTU3ALUU U ETO 3HAYEHWUE B MEOULUHE

AHHOTauuA

MeTog, CTaHAApTU3aLMKM  ABAAETCA BAMKHEWWWMM WHCTPYMEHTOM  MEAMUMHCKOM  CTATUCTUKM,
No3BONIAIOWMNM 06BEKTUBHO CPaBHMBATb NOKAa3aTeNN 340POBbA MEXKAY PA3IMYHBIMM FPynnamn HaceneHus.
OH ycTpaHseT BAMAHME (GaKTOPOB, CBA3AHHbLIX C BO3PACTOM, MOJIOM U COLMaNAbHbIMW OCOBEHHOCTAMM,
obecneunBas KOPPEKTHOCTb CTAaTUCTMYECKUX BbIBOAOB. B cratbe noapobHo paccmaTtpuBatoTca
TEOpPeTMYECKNE OCHOBbI CTAHZAPTM3AUMM, €€ BUADbI, MPAKTUYECKOE NPUMEHEHME B MEAULIMHE U 3HAYEHUE
ON5 aHanM3a 3a601eBaeMoCTM U CMepPTHOCTU. MpuBeaeHbl NPUMepPbI UCNOIb30BaHUA NPAMON U KOCBEHHOWM
CTaHA4apPTM3aLMK B OLLeHKE 3GDEKTUBHOCTU MEANLMHCKMUX NPOrpamm U NPoPpuaakTUUYECKUX MePONPUATUIA.

Kniouesble cnosa:
CTaHAapTM3aLMA, MegULMHCKAA CTaTUCTMKA, 3a601eBaeMOCTb, CMEPTHOCTb, METOLO/I0MMA, aHANNS3,
3aNNAEMMNONOTNA, 300POBbE HACENEHUA.

Amangeldi Kuliyev
Lecturer at the Department of Organization, Economics and Health Management
State Medical University of Turkmenistan named after Myrat Garryev

THE METHOD OF STANDARDIZATION AND ITS IMPORTANCE IN MEDICINE

Abstract
The method of standardization plays a vital role in medical statistics, ensuring the comparability of

health indicators across populations. It eliminates differences caused by age, gender, and other demographic
factors, allowing researchers to obtain objective and accurate results. The article discusses the theoretical
foundations, types, and practical applications of standardization in medicine. Examples of direct and indirect
standardization are presented, highlighting their use in evaluating morbidity, mortality, and healthcare
effectiveness.

Keywords:

standardization, medical statistics, morbidity, mortality, methodology,
analysis, epidemiology, population health.

BeeaeHue

CoBpemeHHas meauuMHa 6a3vpyeTca Ha [AOKas3aTe/llbHOM MNOAXOAe, KOTOpbi TpebyeT TOUHbIX
CTAaTUCTUYECKMX METOA0B aHaNN3a AaHHbIX. CTaHAAPTM3aUMA BbICTYNAET OAHMM U3 KNOYEBbIX MHCTPYMEHTOB,
obecneunBatloUMx CONOCTaBUMOCTb NoOKasaTenein 340p0BbA MeXAy PasHbIMU PEFTMOHAMU U COLMAIbHbIMM
rpynnamu. bes npumeHeHnAa gaHHOrO MeToga HEBO3MOMKHO afAeKBATHO OLLEHUTb peasibHble PasanuunA B
ypoBHe 3a60/1eBaeMOoCTM AN CMEPTHOCTU, NOCKO/IbKY Ha 3TU MOKas3aTenn CyLEecTBEHHO BAMAET CTPYKTYpa
HaceneHus. Hanpumep, B oa4HOM rpynne moxeT npeobnaaatb NOKMA0e HaceneHune, a B Apyroi — monojoe,
YTO CO3MaET UCKAXKEeHMA NPU NpAMOM cpaBHeHMU. Takum 0bpasom, cTaHAAPTU3aLMA NO3BOAAET YCTPAHUTb
B/IMSIHWE BO3PACTHbIX, NOJIOBbIX M ApYrnx ¢pakTopoB, obecnevynBas 06bEKTUBHOCTb M AOCTOBEPHOCTb aHaNN3a.

CywHOCTb MeToaa CTaHgapTU3aLUM

MeTopa cTaHAapTM3aUMKM Hanpas/ieH Ha NpMBeAeHNE CTaTUCTUYECKMX NOKa3aTenei K eANHOM, yCNOBHO
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NPUHATOM CTPYKType HaceneHusa. ITO NO3BOAAET NOAy4vyaTb “O4YMLLeHHble” 3HayeHuA, He 3aBucAwme oT
pasNMuniA B COCTaBe wccredyemblx rpynn. B meauumHe cTaHAapTU3auMAa NPUMEHAETCA A1A aHanusa
3260/1€BaeMOCTN, CMEPTHOCTU, MHBANMAHOCTU, @ TaKXKe ANA oueHKM 3EKTUBHOCTM NPOPUIAKTUYECKUX
meponpuatniti. OCHOBHaA MAaeA MeToAa 3aKNto4aeTcA B TOM, YTOObl WUCKAOYUTL BAMAHME CAyYalHbIX
pasAnYmin, obycnoBaeHHbIX Agemorpaduryeckumm paktopamu. B pesyabTaTe MOXKHO NOYYUTb OOlee TOYHYIO
KapTMHY peanbHOro YpOBHA pUCKA M pacnpocTpaHéHHocTM 3abonesaHuin. Hanpumep, ctaHgaptusauuma
CMEPTHOCTM MO3BONIAET KOPPEKTHO CPABHMBATbL CTPaHbl C Pa3HbIM BO3PACTHbIM COCTaBOM, YTO 0COHEHHO
BaYXHO MPW OLLEHKe AMHaMWKM 06LL,eCTBEHHOIO 340P0BbA.

Bunapl ctTaHgapTUsaumm

CyuwiecTByeT ABa OCHOBHbIX BUAa CTAaHAAPTM3ALUN — NpAMasa U KocBeHHas. MNpamas cTaH4apTM3auma
NPUMEHSAETCA, KOrAa MMEOTCA AeTaNlbHble AaHHble O pacnpeaenieHnm 3a601eBaeMoCTU MO BO3PACTHLIM UK
WMHbIM Fpynnam. B sTom cnyyae nokasatenun ucciaenyemomn rpynnbl NPUBOAATCA K CTAaHAAPTHOM CTPYKType
HaceneHusa. KocBeHHas cTaHAApPTU3aUMA WMCNOb3YEeTCs, Korga AaHHble HemnosiHble WAW pachnpeseneHue
HeunssecTHO. OHa NO3BO/IAET paccuMTaTb OXKMAAeMble 3HayeHMA 3ab60sieBaeMoCTM Ha OCHOBE CTaHAAPTHbIX
KoadpdpuumeHTos. Oba MeToga LIMPOKO MPUMEHAIOTCA B 3NUMAEMMONOIMN, Aemorpadum M CTaTUCTUKE
34 paBooOXpaHeHua. Mpamaa cTaHAAPTU3aALMA Yalle UCNoNb3yeTca Aas 60nblwKnX NONyAAUMA C NOAHBIMM
OaHHbIMM, TOrAa Kak KOCBEHHaa — Aaa MasblXx BblIOOPOK man peakux 3aboneBaHuit. CoBpemMeHHble
nccnefoBaHUA YacTo KOMBUHMPYIOT 06a NoAxXo4a A/1A NOBbIWEHWA TOYHOCTM aHaNN3a.

MNpamasa ctaHgapTusauma

Mpamaa cTaHgapTM3auMa npeanonaraeT MCMNoJib30BaHWE 3apaHee onpeaenéHHoln “stanoHHomn”
CTPYKTYPbl HaceneHusa, K KOTOPOW MPMBOAATCA MOKAasaTenn uccaegyembix rpynn. Hanpumep, ypoBeHb
CMEPTHOCTM B PasHbIX PErMOHaxX MOXHO MepecunTaTb Ha eauHY0 BO3PACTHYIO CTPYKTYpY, YTO MO3BOASET
CPaBHMBATb PErMOHbI HE3ABMCMMO OT TOrO, HAaCKOJIbKO CTapoe WM MONOAOE Y HUX HaceneHue. Mpamoit
meTos, 0CcobeHHO 3dpdeKTMBEH Npu aHanmse H60/bLIMX MACCMBOB AaHHbIX, KOorga uMmetotca noapobHble
cBefleHun o 3aboneBaemocTu U aemorpadpuyeckom coctase. OH NO3BONSET BbiABUTb peasibHble pPa3nnums
MeKay rpynnamm n oUeHUTb BAUAHME GaKTopoB pucKa. OQHAKO AaHHbI MeTof TpebyeT KauyecTBEHHbIX U
[EeTaNn3NPOBaHHbIX CTaTUCTUYECKMX AaHHbIX, YUTO HEe BCerga BO3MOMKHO NpM aHanumse Mainbix uamM cnabo
M3YyYeHHbIX NONYNALUNA.

KocBeHHas ctaHgapTu3aums

KocBeHHas cTaHZapTM3auMa NPUMEHAETCA, Korga OTCYTCTBYIOT [eTa/ibHble CBeAEHUA O CTPYKType
uccneayemon rpynnbel. B aTom cnyyae vcnosib3yeTcs M3BECTHas CTaHAapTHasA YacToTa 3aboneBaHus, Ha
OCHOBaHMW KOTOPOWM pPaCCUMTbIBAETCA OMWOAEMOE KO/JIMYEeCTBO Cc/yyaeB. 3aTemM CPaBHWBAIOTCH
Habnogaemble M 0XKUaaemMble 3HaYEHUA, U HA 3TOM OCHOBE BbIYUCNAETCA CTaHAAPTU30BaHHbIN KO3hdULUNEHT
CMepTHOCTM wunn 3aboneBaemoct (SMR). 3ToT MmeTos ocobeHHO MoJsie3eH NpU  UCCAeAO0BaHUU
NpodeccnoHanbHbIX FPYNN WAW MaASIOYUCNEHHbIX MONYNAUMA, TAe HEeBO3MOMHO cobpaTb 6osbluve
CcTaTUCTUYECKME MaccuBbl. KocBeHHana cTaHAapTM3aumsa NpocTa B NPUMMEHEHWM M 4acTo MCMOoJb3yeTcs B
oLeHKe npodeccuoHanbHbIX PUCKOB U B KIMHUYECKMX nccneaoBaHMAX. OHa NO3BOASET BbIABAATb aHOMA/IbHO
BbICOKME YPOBHW 3a60/1€BaHNI B OTAENbHbIX FPynnax HaceneHus.

MNpuMmeHeHWe cTaH4apPTM3aUUM B MeANLMHCKON NPaKTUKe

CtaHAapTU3aLMa akTUBHO MUCMNOJIb3YeTCA B 3NMAEMUOIOTMN U 06LLecTBEHHOM 3apaBooxpaHeHun. C eé
NMOMOLLLbIO  PACcCYMUTLIBAIOTCA CTaHAAPTU30BaHHble MOKas3aTe/Nn CMepTHOCTH, 3aboneBaemocT w
WHBa/IMAHOCTM, YTO NO3BOJIAET OTC/IEXKMBATb AMHAMUKY 3aboneBaHni N 3dPEKTUBHOCTb NPODUNAKTUYECKMX
nporpamm. Hanpumep, npu aHanuse OHKOJIOrMYecKux 3abonesaHUn CTaHAapPTM3aUMA NOMOraeT OLEHUTb
peanbHyl0 TEHAEHUMIO POCTa, UCKIOYasA BAUSHUE CTapeHuA HaceneHus. TakKe MeToZ UCMoJib3yeTcs AN
COMNOCTaB/IeHUA Pe3yNbTaTOB MeXKay CTPaHaMM U PErMOHAMMU, UTO BaXKHO /1A MeXAyHapoaHbix 0T4éTos BO3
W HaLUMOHA/bHbIX CUCTEM 3ApaBoOOXpaHeHUs. NpumeHeHne cTaHaapTM3aLmMM cnocobeTeyeT GOpMUPOBAHUIO
Hay4HO 06OCHOBaHHbIX PELIEHW B yNPaBieHUN 3/1paBOOXPaHEHUEM.
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3HayeHWe ANA A0Ka3aTelbHOM MeagULMHbI

B poKasaTenbHOM MeauuMHe CTaHZapTM3auua mmeeT yHAAMEHTa/IbHOE 3HayeHWe, MOCKOJIbKY
obecneynBaeT KOPPEKTHOCTb CTAaTUCTUYECKUX CPaBHEHWI. KAMHWYecKMe uccnepoBaHuA, NPOBOAUMbIE B
pa3HbIX CTpaHaxX, MOFYT BK/AOYATb MNALMEHTOB pPa3HOro BO3pacTa, Moja W COCTOAHWUA 340poBbA. bes
CTaHAapTM3aLMM pes3yabTaTbl TaKMX UCCNefoBaHUK OyayT TpygHO conocTaBumbl. Kpome Toro, metog,
NOMOTaeT CHU3UTb PUCK OWMBOK Npu oueHKe 3pPEKTUBHOCTU MEANLMHCKUX BMeLwwaTebcTB. OH no3sonaeT
BblAENUTb UCTUHHOE BAMAHME NevyebHbIXx Mep, MUCKAYaA BOo3AencTBne gemorpaduyeckmx gaktopos. B
COBOKYMHOCTU CTaHAAPTM3auMA MNOBbILWAET AOCTOBEPHOCTb Hay4HbIX BbIBOAOB W AenaeT pesy/bTaTbl
nccnefoBaHUM NPUMEHUMbIMU AN1A LWMPOKON MeANLMHCKOMN MPaKTUKMU.

3aknoveHue

MeTop, cTaHAapPTM3aUNK ABASETCA HEOTbEM/IEMOM YacTblo COBPEMEHHOM MeAMLNMHCKON CTaTUCTUKN.
OH obecneymBaeT TOYHOCTb, CONOCTABMMOCTb M 06BEKTUBHOCTb AaHHbIX, YTO 0COBEHHO BaXKHO NPW aHam3e
rnobanbHbIX TEHAEHLMN 300Pp0BbA. bes ero npmeHeHNA HEBO3MOXHO AOCTOBEPHO CPAaBHMBATb NOKa3aTeNU
MeXay CTpaHamMu, PerMoHaMm W BO3pPacTHbIMM rpynnamu. CTaHAApTM3auMAa CNocobCTBYET pPasBUTUIO
[OKasaTeNlbHON MeAMUMHbI, NOMOraeT nPUHMMATb YNpaBAeHYEeCKMe peleHMa W paspabaTtbiBaTtb
addeKTMBHbIE NpodUNaKTUYECKME NporpaMmbl. B Byayliem coBeplueHCTBOBAHME METOA0B CTaHA4APTM3aUMM,
BK/ItOYas aBTOMATU3aLMIO U UCNO/Ib30BAaHME NCKYCCTBEHHOTO MHTENIEKTa, NO3BOAUT ewé 6onee NoBbICUTb
TOYHOCTb aHANN3a M KAYeCTBO MeANLIMHCKUX UCCes0BaHNNM.
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COCTOAHME WMUTOBUAHOM XENE3bl Y 5O/IbHbIX C OEPOKAYECTBEHHBIMW ONYXONAMMU
U TUNEPNNACTUYECKMMU NMPOLLECCAMMW XEHCKUX NO/10BbIX OPFTAHOB

AHHOTauuA
[JobpoKayecTBeHHbIE ONYX0AM U TMNEepPnIacTUYeCKMe NPOLLECChI })KEHCKUX NO0BbIX OPraHOB ABAAOTCS
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pacnpocTpaHeHHbIM BUAOM M'MHEKO/IOTMYECKOMN NaTo/IOMMKN M MO AaHHbIM pa3HbIX aBTOPOB BCTpeyaroTea y 15-
40 % BCex TMHEKO/IOTMYeCcKnX 60JbHbIX pPasHbIX BO3PacCTHbIX rpynn. 3TKU 3aboneBaHUA OTHOCAT K
OMCTOPMOHA/IbHbIM HapylweHuam. Uenb paboTbl, BbiABNeHME OCOHBEHHOCTEeN COCTOAHUSA LWMTOBUAHOM
Jenesbl y KeHLWMH PenpoayKTMBHOIO Bo3pacTa ¢ A06poKauyeCcTBEHHbIMM ONYXOAMU U TMMEepnAacTUYEeCKMMM
npoueccamu reHuTanuii. 3a nocnegHue 3 roga obcnenoBaHbl 162 KeHWwuH. Bo3pact o6cneayembix cocTaBun
B cpeaHem - 39+0,3 roga, konebnacb ot 35 Ao 44 nert. MNpu BbIABAEHUN TUPEOUAHOM NATO/IOTMKN Y BONbHbLIX C
n0bpoKaYeCcTBEHHbIMM OMYXOAAMM U TUMNEPNAACTUYECKMMM MPOLECCaMM MKEHCKUX MNONOBbIX OpPraHoB
Heobxoanma KoppeKLUmMa COCTOAHUA TUPEOUAHON CUCTEMBI C MOCAeAYOWMM ANHAMUYECKUM HabatoaeHnem.
KoMmnieKkcHass KOppPeKUMA  HapyWeHWM  yayywuT CcoCToAHMEe 60MbHbIX WM MPOrHO3  OCHOBHOTO
r'MHEeKoNornyeckoro 3abonesaHus. Koppekuma TaKTUKU CBOEBPEMEHHOW AMArHOCTUKM 3TUX BOJbHbIX, C
YYETOM BbISIBIEHHOW TUPEOMAHON MAaTONOrMM MO3BOASAET YAYYWMUTb NMPOrHO3 OCHOBHOro 3aboseBaHuA, u
YCKOpAET peabunmntaumnio XKeHLmH.
Kniouesble cnoBa:
LLMTOBMAHAA XKenesa, rMnNepaCcTporeHns, SHAOMETPUIA, CKNePO3, aTpodPusa, rmnepnaacTUYeckme NPoLLecchbl.
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AKTyanbHOCTb MccnepoBaHuA: [JobpoKayecTBEHHbIE OMYXOAM U TUMNEPNAAcTUYECKME MPOoLEecChl
YKEHCKUX MO/IOBbIX OPraHOB SABAAIOTCA PaCMPOCTPAHEHHbIM BMAOM TMHEKONOTMYECKOlM MnaTonormm M no
OaHHbIM Pa3HbIX aBTOPOB BcTpeyvatoTcs y 15-40 % Bcex 'MHEKOIOrMYecknx 60JbHbIX PasHbIX BO3PACTHbIX
rpynn. 31 3a601eBaHMA OTHOCAT K AUCTOPMOHaNbHbIM HapyLlleHnaM. OCHOBY KOHLLENUMU BO3HUKHOBEHMUA
nponvdepaTMBHOrO PoCTa TKaHM B OpraHax-MULIEHAX COCTaBAAIOT NPeACTaBAeHUA O HapylleHUAX rMno-
TaNAMO-TMNOPU3aPHO-ANYHMKOBBIX OTHOLIEHUA W M3MEHEHUS PELENTOPHOM YyBCTBMTENbHOCTU TKaHMU,
HapyLeHUs B UMMYHHOM cucteme opraHusma [3,10].

MN3BecTHO, YTo Takune 3aboneBaHus, Kak SHAOMETPMO3, MMOMA MATKK, rMepnaacTUYeckne nNpoLecchbl
3HAOMETPUA, AOBPOKAUeCTBEHHble OMNyXoAuM SAWYHUKOB M AP. CONPOBOMAAKTCA PacCTPOMCTBOM
OeATEeNbHOCTU PasNUYHbIX OPraHoB M cucTem opraHusma [6]. B Tom uucne, M TUPEOUAHOW CUCTEMBI,
OKasblBalole CyLIeCTBEHHOe BAWAHME Ha PenpoAyKTUBHYIO CUCTEeMy W romeocrtasa B uenom [7]. B
HEMHOTOUYUCNEHHbIX pPaboTax, CBA3aHHbIX C M3y4YeHUMeM COCTOSHUA TUPEOUAHOW cUcTeMbl Y BONbHbLIX C
[06POKAYECTBEHHbIMU ONYXONSAMU U TUNEPNNACTUYECKMMM MPOLECCaMU XKEHCKMX MOMOBbIX OPraHoB,
OLEeHMBaNacb B OCHOBHOM PYHKLMOHANbHAA aKTUBHOCTb LUMTOBUAHOW Xenesbl. MHOroneTHue noayyYeHHble
pesynbTaThl npoTtusopeumsbl [1,8]. OaHM aBTOpbl OTMeYann y obcneayembix H6OAbHBLIX Kak runep-, Tak u
rMNOGYHKLUMIO LWMUTOBUAHOMN enesbl [2]. A gpyrue cYMTaloT, YTO B iUTepaType, NPaKTUYECKN OTCYTCTBYIOT
AaHHbIE O CTPYKTYPHbIX U3MEHEHUAX LLMTOBUAHON Xenesbl, He ocBAlLeHa npobaema cybKANHUYECKUX Gopm
TUpeongHoi natonorun [4,9]. HecmoTps Ha pag NpoBeAeHHbIX MCCeA0BaHUM, A0 HACTOALLEro BpemeHu
nepeg rMHEKoOAOraMM He MOCTaBNeH BOMPOC O HeobXoAMMOCTM KOpPeKuuu Yy  BONbHbIX C
[06POKaYECTBEHHbIMU OMYXONAMU U TMNEePnAIacTUYECKMMU NPOLLECCAaMMU TeHUTANUN C YYeTOM COCTOAHMA
LLMTOBUAHOM 3Kene3bl [5]. B cBA3M C BbilecKa3aHHbIM BO3HUKNA HEOBXOANMMOCTb B laAHHOM UCC/1eA0BaHUN.

Ueno paboTbl. BbiABneHWMe 0COBEHHOCTEN COCTOAHMA LWMTOBUAHOM Kefedbl Y  KEeHLWMH
penpoayKTUBHOIO BO3pacTa C A06pPOKaYeCTBEHHLIMU OMYXOAAMMW W TUNEPNAACTUYECKMMM MnpoLLeccamm
reHuTaani.
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Martepyan un metoabl uUccnepoBaHua. PaboTta  BbinonHeHa Ha  6ase  LleHTpanbHoro
NnaTo/IOr0aHaTOMMUYECKOTO Yy4ypeaeHus, 3a nocnegHue 3 roga obcnegoBaHbl 162 KeHWMWH. Bospact
obcnegyemblix coctasun B cpegHem - 39+0,3 roga, Konebnsicb ot 35 go 44 net. BaKHbIM MOMEHTOM NpU
oT6ope 60NbHbIX CAYXKUA PETMOH NPOXUBaAHMA obcneayemblX. KAMHUYECKME AaHHble BONbHbIX M3yyanu
PETPOCNEKTUBHO. MMHEKO/IOrMYECKUI AMarHo3 OCHOBbLIBAJICA Ha pe3y/bTaTax, TaKMX KaK y/ibTpa3BYKOBOE
nuccnefoBaHWE TEHUTANWNW, TUCTEPOCKOMMYECKOE WUCCAefoBaHME MOMOCTM  MATKM  C  Pasfe/bHbiM
OMarHOCTUYECKMM  BbICKab/MBaHMEM, [AMarHOCTMYecKas nanapockonua. [na  u3ydyeHMA cocTosHMA
TUPEOMAHON CUCTEeMbl MNPUMEHANUCb  clepylowme MeToabl:  0bwekanHmyeckoe obcnegoBaHue,
nogpasymesatoliee nof cobori cbop M oUEHKY aHamHe3a Xu3HK, 6onesHen. Cloga Tak:Kke oTHocuaca cbop
’anob, CBUOETENbCTBYIOWMX O HapyLeHUU AeATeNIbHOCTU TUPEoUaHOW cucTemMbl. MHCTpymeHTanbHan
OLLeHKa aHaTomo-Tonorpadmnyecknx ocobeHHOCTeN LUMTOBUAHOM »Kenesbl NPOBOAWMAOCH YAbTPa3BYKOBOE
CKaHMpoBaHuMe. [ncTonornyeckoe nccaeaoBaHMe NPoOBOANNAOCL U3 MNOYYEHHbIX AaHHbIX NOCAe NPOBEAEHMA
OnepaTUBHOrO BMELLATE/IbCTBA HA OpraHax Masoro Tasa C yAaleHUMeM MATKM U NpuAaaTkoB. [puUciaHHbIN
maTtepuan pukcuposanca B 10% pactsope HelnTpanbHOro GopmanmHa 1 3anmMBanca B napaduH. MNoayyeHHole
napadurHOBblE Cpe3bl OKPaWWMBAZNCb FEMATOKCMJIMHOM W 303MHOM MO CTaHAapTHOW meToauke. Ha
OCHOBaHMN MOpPdOIOrMYECcKoro AnarHo3a 6obHble 6blan pa3buTbl Ha chegytowme rpynnbl. MNepsada rpynna
60nbHbIE C MMOMOW MaTKM — 50; BTOpas C reHUTa/bHbIM 3HAOMETPUO30M — 38; TpeTbA C rMnepnaasmen u
nonunamm sHaometrpma — 16; yerBeptaa 60/bHble C COYETAHMEM MWMOMbI MaTKM, TFEHUTASIbHOIO
3HAOMETPMO3a W TUNepnaacTMYeckor naTtonorveirt sHaomeTpus - 11. Mataa rpynna 60sbHblE C
[06POKAYECTBEHHBIMM  ONYXONAMM SIMYHUKOB-12. LecTyto rpynny coctaBuam 60/sbHblEe NepeHeclme
onepaTMBHOE JieYeHMe C yaaneHUEeM SUYHUKOB M MaTKM - 19 »KeHLWMUH (co cpokom nocne onepaumm ot 1 go 3
neT). 16 }KeHWMH C OTCYTCTBUEM MMHEKONOTMYECKOM NaToI0rMM COCTaBUIM CEAbMYIO TPYNMNY CPaBHEHUS.

Pe3ynbTaTbl UccnefoBaHU U ux obcyKaeHne. [pu BbIABAEHUN TUPEOUAHOM NATONOMMN Y 6OIbHbIX
C A0b6poKayecTBEHHbIMU OMNYXOAAMU W TUNEPNAACTUYECKMMM MNPOLLECCAaMM KEHCKUX MOJIOBbIX OPraHoB
HeobxoArMa KOPPEKLMA COCTOAHUA TUPEOUHOM CUCTEMbI C MOCAEAYOLWNUM ANHAMUYECKUM HabtoaeHnem.
KoMmnneKkcHas KOppeKUMs HapyleHWUA YAYdWMUT CcOCTOosiHME 60/IbHbIX W MPOrHO3  OCHOBHOIO
rMHeKosormyeckoro 3abosnesaHua. [poBefeHHble UCCAEAOBAHUA MOKasanau, 4to A0OpOKavecTBeHHble
ONyXONWN U TMNEePNIACTUYECKME NPOLLECCHI }KEHCKMX MONOBbLIX OPraHoB y 57,4 % eHWMH penpoayKTUBHOTO
BO3pacTa COYETAlTCA C Pas3/IMYHOM MATONOTMEeNn TUPEeoUAHOM cucTembl. Bbicokaa 4acToTa TMpeowuaHou
naTtonorMm BbifBNeHa Yy 60/bHbIX C OAHOBPEMEHHbIM COYeTaHMEM MMOMbI MaTKM, 3HAOMETPMO3a WU
rmnepnaacTMyecknx npoueccos sHaometpua - 82 %. B rpynne 60/bHbIX C MMOMOW MaTKM W B rpynne c
3HOOMETPMO30OM [AaHHbIA NOKasaTenb coctasBun 72 n 60 % cooTBeTcTBEHHO. Y 6OAbHbIX C
[006pPOKAYECTBEHHbBIMM OMYXONAMU AUYHMKOB U Y BONbHbBIX C TMNepnaacTUYeckon naTonornen sHAoOMeTpun
YyacToTa TUPEOWAHOM NAaTOIOrMMN COCTaBMUAA COOTBETCTBEHHO 50 1 37 %.
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Manukosa AMaHAypcyH AHHarengueBsHa,

MpenogasaTenb Kadpeapbl NATONOTMYECKON GU3NOAOTUN.

locyaapcTBEHHOrO MeauumMHCKoro YHuBepcuTeTa TypKMeHUcTaHa umeHa Mblipata lappsbieBa.
Awxabag, TYypKMEHUCTaH.

MEAWUUHA: 3BONOLUNA NAPAOUTM OT UCKYCCTBA K HAYKE U BbI3OBAM XXI BEKA

AHHOTauuA

MeanumnHa Kak 06/1acTb YenoBEeYECKON AeATEeNbHOCTU NPOoLa CAOMHbIA MyTb OT 3MAUPUYECKOTo
WUCKYCCTBA, OCHOBAHHOrO Ha Hab/loAeHMAX WM BepoBaHUAX, A0 CTPOroA HayyHOM AUCUMNNMHDI,
UHTEerpupytowern B cebe [AOCTUXEHUS 6uonorum, xumuu, ©GU3MKM U TexHonorui. [laHHas crTaTtbA
paccmaTpuBaeT MeAMUMHY B €€ MCTOPUMYECKOM pPa3BUTUM, aHA/IM3UPYET €€ COBPEMEHHYIO CTPYKTYpY,
BK/tOYas NpodunakTMyeckoe, AMArHOCTUYECKoe, TepaneBTUYECKoe U peabuivTaumMoHHOe HanpaB/eHus.
Ocoboe BHMMaHMe yaensaetcs cmeHe YHOAMEHTalbHbIX Mapagurm: OT FYMOpPasbHOW Teopuu K
MO/IEKYNIAPHOM 6UONOrMK, OT MNaTepPHANUCTCKOM MOAEeNn K NPUHUMNAM [O0KasaTeNbHOW MeauUUHbI U
nepcoHanM3MpoBaHHOro Noaxoaa. B ctaTbe TakKe 06CyKaatoTca KatoueBble Bbi30Bbl XX BEKa, Takue Kak pocT
AHTUMMUKPODOHOM PE3NCTEHTHOCTU, MAHAEMUU, CTapeHNEe HaceNeHUs, STUYECKNE AUeMMbl BUOTEXHOIOMMIA U
umMdposmulauma 3apaBooxpaHeHUa. [enaeTca BbIBO4 O TOM, YTO COBPEMEHHaa MeauvuMHA npeacTaBaset
€060l ANHAMMYHYIO, MYABTUANCLUNANHAPHYIO CUCTEMY, HALLENIEHHYIO HE TO/IbKO Ha fieyeHue 6onesHel, Ho
M Ha aKTMBHOE MPOAJiIeHMe 340P0BOM KU3HU YeloBeKa.

Kniouesble cnosa:
MeauuUMHa, 34paBOOXPaHEHNE, AOKa3aTelbHaA MeanUMHa, NepCcoHaNN3MPOBaHHAA MegmMuUnHa,
AWArHoCTMKa, Tepanus, NpoduaaKkTUKa, UCTOPUA MegULLMHbI, BUO3TUKA, uMdpPOBOE 34PaBOOXPaHEHUE.

1. BBegeHue: onpeaeneHmne u cywHoCTb MeanLUHbI

MeauuMHa — 3TO KOMMJEKC Hay4HbIX 3HAHUI U NPAKTUYECKON AeATEeNbHOCTM, HanpaB/ieHHbIX Ha
COXpaHeHMe M yKpenjieHue 30p0BbA YesioBeKa, npeaynpexaeHne u nedeHne 3abonesaHuii, npoasieHue
KU3HU U obneryeHuwe cTpagaHuii. M3HayanbHO ObiBLIAA HEOTbEM/IEMOW YacTbio Ppuaocodum n penvrum,
MeanumMHa nocteneHHo chopmMMpPoBanacb B CaMOCTOATENbHYIO HayKy, OCHOBAaHHYI Ha 3KCMepuMeHTe,

KAMHMYECKNX UCCAef0BaHMAX U MeTOA0/0MMN A0Ka3aTeNnbCcTB. E€é Aapom ABnAeTCcA anaga «Bpayv-naLmneHTy,
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OfHaKO B COBPEMEHHOM MOHMMAHUN MeAMLMHA OXBATbIBAET ropasao 6onee WMPOKUIA KOHTEKCT, BKAKOYanA
OpraHM3aumto 34paBOOXPAHEHMUA, MeAULMHCKOE NPaBo, BUOITUKY M TEXHONOTMYECKME MHHOBALMN.

2. VicTopmnyeckasa aBoaoumMa MeaULMHCKUX Napagnurm

e AHTUYHOCTb M CpeaHeBeKoBbe: [0CNOACTBO YMO3PUTE/NIbHLIX Teopuit (rymopanbHas Teopwus
MMnnokpaTta-faneHa), roe 380pOBbE PACCMATPUBANOCH Kak BaNaHC YeTbIPEX KuAKocTel, a 6onesHb — Kak ero
HapyweHue. MeguumHa aToro nepmoaa bol1a CKopee MCKYCCTBOM, OCHOBAHHbIM HA IMMHOM OMbITe BPaya.

e Jnoxa BospoxaeHus n Hosoe Bpems: Hayano HayyHol peBontounn B meamunHe. Tpyabl AHAQpeaca
Be3anmA 3aN0MAM OCHOBbI HAYYHOW aHaTOMuK, Yunbsam lapeen onucan KposoobpalueHue. MNMossneHue
MMUKPOCKOMNa NO3BOANAO 3arNAHYTb B MUP MUKPOOPTraHM3MOB U KNETOK.

o XIX-XX BeKa: «3010ToM BEK» MeauunHbl. DopmmnpoBaHue KnetoyHo Teopun (P. Bupxos), passutue
6akTepuonoruum (/1. Nactep, P. Kox), OTKpbITUE PEHTreHOBCKUX ydent (B. PeHTreH), BHeaApeHWe acenTuku u
QHTUCENTUMKKU.  KnoyeBbIM  OOCTUMKEHMEeM  CTasio  MOABAEHWEe STUOTPOMHON  Tepanuu —  eYeHus,
HanpaB/NIeHHOro Ha NPUYMNHY 60/1e3HU (aHTUBNOTMKN, BaKLUHbI).

e KoHeu, XX — Havano XX| Beka: CmeHa napagurmbl Ha MONEKYIAPHO-bMonornyeckyto. PaclwmndposKa
reHomMa 4YenoBeKa, pPasBUTUE WMMYHONOTUM, MONEKYNAPHOM [AMArHOCTMKM W TapreTHOW Tepanuu.
YTBepKaeHue aoKasaTenbHOW meauumnHbl  (Evidence-Based Medicine) kKak cTaHgapTa, Tpebyiollero
NPUHATUA KNMHUYECKUX PELLUEHUIA HA OCHOBE CTPOrMX HAaYy4YHbIX AAHHbIX.

3. OCHOBHbI€e CTPYKTYPHble KOMMNOHEHTbI COBPEMEHHOW MeAULMHbI

3.1. MpodunakTnyeckana meguLmMHA U TUTUEHA

HanpasneHa Ha npeaynpexaeHme  3aboseBaHUN. BkntoyaeT  BaKUMHOMPOUAAKTUKY,
AMCNaHcepM3aumo, CaHUTAPHO-TUTMEHNYECKMIA KOHTPO/Ib OKpYMKatowein cpedbl, nponaraHay 340p0BOro
obpasza XusHW. [puoputeT NPOPUNAKTUKM HAZ NeYeHUEM — K/OYEBOW TPEHS, COBPEMEHHOIO
34 paBOOXPAHEHMS.

3.2. AnarHocTtuka

CoBpeMeHHasa AnarHocTuKa basmpyetca Ha Tpuage:

o KnnHuyeckoe obcneposaHue: C6op aHamHesa, OCMOTP, Nasbnauus, NepKyccus, ayCcKynbraums.

e JlabopaTopHaa  AMarHoCTMka: KnuHuyeckme 1 Buoxmmudeckme  aHanumsbl, TMUP,  U®A,
CEKBEHMPOBaHME HOBOro NnokoseHus (NGS).

e HCTpyMeHTaNnbHan AMarHocTuka: Jlyyesble metogbl (peHtreH, KT, MPT, M3T), ynbTpassyKoBas
amnarHoctuka (Y3M), sHgockonus.

3.3. leyeHue (Tepanus)

BkntoyaeT pazHoobpasHble Noaxoabi:

e dapmakoTepanus: NpUMeHeHWe  IEKAPCTBEHHbIX  CPeacTB (0T xMmuonpenapaToB A0
MOHOK/NOHA/bHBIX aHTUTEN).

o Xupyprua: OTKpbITble U MAaNIOMHBAa3MBHbIE (1aNapoCKOMNUYECKMNE, IHAOCKONMYECKME) onepaLmm.

o du3moTepanusa, nydyesas Tepanma, NcMxoTepanua u Ap.

3.4. Peabunutaumsn

Komnsiekc meponpuATUA, HanpaB/ieHHbIX HAa BOCCTAaHOB/EHME PYHKLMN OpraHM3ma M COUMANbHOMN
afanTauMu nauueHTa nocne nepeHeceHHoro 3aboneBaHwa waum TpaBmbl. [puobpeTtaeT BcE Honbluee
3HaYyeHMe B CBA3M C POCTOM XPOHUYECKUNX 3a601EBaHNIA.

4. CoBpeMeHHble HanpasAeHUsa 1 Napagurmol

e [lokasatenbHaa mepguumHa (Evidence-Based Medicine - EBM): Cuctematnmuecknn noaxod, npwm
KOTOPOM K/IMHMYECKME peLleHns NPUHMMALIOTCA Ha OCHOBe conscientous, explicit and judicious use of current
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best evidence from clinical research, wWHTerpMpoBaHHOro ¢ WHAMBUAYA/IbHLIM OMbITOM Bpaya W
npeanoyYTeHNAMM NaLmeHTa.

e NepcoHanmsnpoBaHHasa (nNpeumsnMoHHasn) meauunHa: Moabop TepanumM Ha OCHOBE FeHETUYECKUX,
MOEKYAAPHBIX N EHOTUMNMYECKMX OCODEHHOCTEN KOHKPETHOro nauueHTta. [pumep: nNpuMeHeHue
MHIMOUTOPOB KOHTPO/IbHbLIX TOYEK MPU PaKe C BbICOKON MyTaLMOHHOM Harpy3KoM.

e [IporHocTnyeckaa meamumHa: OueHKa WHAMBMAYANIbHbIX PUCKOB pa3BuTMA 3aboneBaHuit and
npoBeAeHMA NPeBEHTUBHbIX BMeLLATeNbCTB.

o TenemeanumHa 7 undposoe 34paBooxpaHeHue: Micnonb3oBaHue NHOOPMaALMNOHHO-
KOMMYHWUKAUMOHHBIX TEXHOMOMNIA ANA AUCTAHUMOHHOTO OKA3aHUA MEeAMUMHCKMX YCAYr, MOHWUTOPMUHra
COCTOAIHUA NALMEHTOB U YNpaBaeHUA JaHHbIMU.

5. KntoyeBble BbI30Bbl COBPEMEHHON MEAULMNHDI

1. AHTUMMKpPOOHaA pe3ncTeHTHOCTb (AMR): PacnpocTpaHeHne 6akTepuii, YCTOMYMBBIX K AENCTBUIO
AHTMONOTMKOB, YTPOXKAET BEPHYTb YE/IOBEYECTBO B «A0aHTUOMOTUYECKYIO 3pY».

2. NaHgemum u rnobanbHble yrpo3bl: MNaHgemma COVID-19 nokasana ya3BMMOCTb r106aAbHbIX CUCTEM
34,0aBOOXPAHEHMA U HEOBXOAMMOCTb MEXAYHAPOAHOM KoonepaLmu.

3. Jemorpadunyeckoe cTapeHune: POCT JoAN NOXKMAOFO HAaceneHus BedeT K yBeanveHuto prevalence
XPOHUYECKUX HEeNHPEKLMOHHBbIX 3aboneBaHuit (cepaeyHo-cocyamcTble, OHKOJ/I0rnM4yeckue,
HelpoaereHepaTUBHbIE).

4. Bno3TMYECKME AueMMbl: Bonpocbl, cBA3aHHble C pedakTMpoBaHnem reHoma (CRISPR-Cas9),
3BTaHa3uMeln, KOHOMAEHUNANBbHOCTLIO FTeHETUYECKUX AaHHbIX U pacnpeseseHnem orpaHUYeHHbIX PeCcypCoB.

5. BbICOKan CTOMMOCTb MHHOBAUMMI: [LOCTYNHOCTb NEPEeAOBbIX METOAOB ANATHOCTUKU U flevyeHunsa ans
BCEX C/I0EB HACE/IEHWNA OCTAEeTCA cepbe3HOoM Npobaemoil.

6. 3aKkntoueHune

MeaunumHa XXI BeKa — 3TO CNOXKHaA, ANHAMUYHO Pa3BMBAIOLLAACA CUCTEMA, HAXOAALLAACA Ha CTbIKe
HAYKW, TEXHONOTUI U T'YyMaHUTaPHbIX 3HaHWI. OHa ABMKETCA OT PEAKTUBHOM MoAenn («1euntb 60n1e3Hb») K
NPoaKTMBHOM («npeaoTBpaWaTe M MNPOrHO3MPOBaTb»). byayuiee MeauMUMHbI BUAUTCA B Aa/ibHellei
WHTerpaumm 6onblwmx paHHbIX (Big Data), WCKYCCTBEHHOrO WHTEANIEKTa A1A aHanAM3a MeAUUMHCKUX
M306parKeHUn N co3gaHusa «UMpPOBbIX ABOMHWKOB» MALMEHTOB, a TaKKe B Pa3BUTUU pereHepaTUBHOWM
MeaULMHbI U TeEHHOW Tepanun. HecmoTpsi Ha BCe TEXHOJIOTMYECKME MPOPbIBbI, HEM3MEHHbIM OCTaeTcA eé
rYMaHUCTUMYECKOe A4PO0 — Liefb 061erYnTb CTPaLaHUA M NOMOYb KaXKa0My KOHKPETHOMY YE/I0BEKY.
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2. Xbtocnu, M., Cakett, 4., u ap. (2020). OokasaTenbHas meauumHa. Kak npenogasaTb U NPUMEHATb Ha
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4. Collins, F. S., & Varmus, H. (2015). A new initiative on precision medicine. New England Journal of
Medicine, 372(9), 793-795.
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YAK 615
Mepeposa baxaprynb AnnamblipagoBHa
Mpenogasatenb Kadeapbl NCUXMATPUM, HAPKONOTUN U MEAULNHCKOM NCUXONOTUM
lfocypapcTtBeHHOro MegmumMHCKOro yHusepcuteTa TypKMeHUCTaHa MmeHn MblipaTa MappbleBa

BJIMAHUE AZTKOTO1A HA LEHTPAJIbHYIO HEPBHYIO CUCTEMY YEJIOBEKA

AHHOTauuA

ANKOrosb OKa3blBAaeT MHOrOrpaHHoOe BO34ENCTBME Ha LLEHTPAJ/IbHYH0 HEPBHYHD CUCTEMY YENOBEKa,
M3meHAA GYHKLUN FTON0BHOIO U CMMHHOTO MO3ra, NOBEAEHME N MCUXMUYECKOE COCTOAHME. ITAaHO/, ABNAACD
NCMXO0AKTMBHbIM BELLECTBOM, BMELUMBAETCA B NPOLLECChl Nepeaavyn HePBHbIX MMMY/1bCOB, HapyLuaeT banaHc
BO3OYKAAOWNX M TOPMO3HbIX MEAMATOPOB, YTO BEAET K CHUMKEHMIO KOTHUTUBHbLIX criocobHocTelr u
KOOpAMHAUMM  ABMXKEHWI. [nuTenbHoe ynotpebneHWe ankorons  BbI3blBAET  CTPYKTYpHble W
OYHKUMOHaNbHblE HapylweHWA MOo3ra, pa3BUTUE 3aBUCUMOCTWU, HeEWpodereHepaTMBHbIE W3MEHEHMA W
NcUXUYecKne pacctpolictea. B ctatbe nogpobHO paccMaTpMBaKOTCA MEXaHM3Mbl BAUAHWA 3TaHoNa Ha
HEeMpPOHHbIE NPOLLECChI, CTAaANM ONbAHEHWA, NaTOreHe3 afIkoroibHoro nopa*keHunsa LLHC n nytn npodpunaktnkm
a/IKOr0/IbHOWM 3aBUCMMOCTM.

Kniouesble cnosa:
aNKOro/b, LLEHTPAIbHAA HEPBHAA CMCTEMA, 3STaHO/, HepoMeanaTopbl,
3aBUCUMOCTb, KOTHUTUBHbIE PYHKLUN.

Meredova Bakhargul Allamyradovna
Teacher of the Department of Psychiatry, Narcology and Medical Psychology
Turkmen State Medical University named after Myrat Garryev

THE INFLUENCE OF ALCOHOL ON THE HUMAN CENTRAL NERVOUS SYSTEM

Abstract

Alcohol has a multifaceted effect on the human central nervous system, altering brain and spinal cord
functions, behavior, and mental state. Ethanol, being a psychoactive substance, interferes with nerve impulse
transmission and disrupts the balance between excitatory and inhibitory mediators, leading to decreased
cognitive abilities and impaired coordination. Chronic alcohol use results in structural and functional brain
disorders, addiction development, neurodegenerative changes, and psychiatric disturbances. This article
examines in detail the mechanisms of ethanol influence on neuronal processes, stages of intoxication,
pathogenesis of alcohol-induced CNS damage, and prevention strategies for alcohol dependence.

Keywords:
alcohol, central nervous system, ethanol, neurotransmitters, addiction, cognitive functions.

Obuime cBeaeHUA 0 BO3AENCTBUN aIKOroNS.

ANKOro/ib ABNSETCA OAHUM U3 Hanbosiee pacnpoCTPaHEHHbIX MCUXOAKTUBHbIX BELLECTB, OKa3blBaOLLMX
yrHeTalollee AeicTBMEe Ha LLeHTPasibHYH HEPBHYIO CUMCTEMy 4YesnioBeKa. ITaHoA bbICTpo BcacbiBaeTcA B
KenyaKe U KUWeYHWKe, OAO0CTUraeT Mo3ra 4Yyepes HeCKOo/IbKO MWUHYT nocie ynoTpebneHua M oKasbiBaeT
BAMAHME HA AEATE/IbHOCTb KOPbl FO/I0BHOMO MO3ra, MO3’Ke4YKa 1 NOAKOPKOBbLIX CTPYKTYP. B Manbix Ao3ax oH
BbI3bIBAET YYBCTBO paccnabneHus, yaydlleHne HacTPOEHUSA M CHUMKEHME TPEBOMKHOCTW, OAHaKo npwu
yBenmyeHmm [03bl 3ddeKTbl CTaHOBATCA MNPOTMBOMONOMHBIMW — HabntogaeTcA 3aTOPMOMKEHHOCTD,
HapylleHMe pedu U KoopAMHauMu ABMKeHMIA. CucTematudyeckoe ynotpebneHne afKkorons Bbi3biBaeT
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GYHKLMOHaNbHbIE N OpraHMYeCKMe PacCTPOMCTBA, BKAOYAA AerpafaLmio HEMPOHHDLIX CBA3EM U CHUMKEHME
AKTUBHOCTU HeMpoTpaHcMUTTEPOB. CO BpeMeHEM 3TO MPUBOAMUT K 3aBUCMMOCTM, HAPYLIEHWUIO MaMATH,
noTepe CAaMOKOHTPOIA U Aerpagaumm AMYHocTu. Taknm obpasom, Aarke ymepeHHoe ynotpebaeHne aTaHoNa
HEeCET NOTeHUMANbHYO Yyrpo3y AN 340P0BbA HEPBHOM CUCTEMDI.

MexaHW3M AeNCTBMA 3TaHO/1a Ha HEMPOHDI.

MocTeneHHO MO3r afanTUpPyeTcs K MNPUCYTCTBMIO asIKOrons, CHUXKAA COBCTBEHHYI BbIpabOTKy
HenpomeamnaTopoB, B pe3y/bTaTe Yero BO3HMKAET CUHAPOM OTMEHbl. ITM MeXaHW3Mbl OOBACHAIOT Kak
KpaTKoBpeMeHHble 3PPeKTbl OMbAHEHMA, TaK W  AOATOBPEMEHHble NOCNeACTBMA  XPOHWUYECKOTrO
3noynoTpebneHna ankoronem.

DTanbl aNKOro/IbHOTO OMNbAHEHMUA.

ANKOrofibHoe OMbAHEHME NPOXOAWUT HECKONbKO CTaAMmi, Kaxzasa M3 KOTOPbIX XapakTepusyertcA
onpeaenéHHbIMU M3MEHeHUAMU B paboTe mo3ra W noBeaeHUM yenoBeka. Ha nepsoi ctagum (nérkoe
onbsiHeHMe) HabnaaalTca BO3OYKAEHWE, NPUNOAHATOE HACTPOeHWe, ObLIMTEeNbHOCTb, ocnabneHue
CaMOKOHTPONIA M KOHUEeHTpauun. Ha BTOpon cTaamm (cpegHsana cTeneHb) MNpoMcXoaAT HapyleHus
KOOPAMHAUMM  OBUMEHUW, LWATKOCTb MNOXOAKM, 3amMefdsieHHas [pedb, a TaKXe 3MOLMOHa/bHasA
HecTabunbHOCTb: OT 3idopuM [0 pasgpakUTenbHocTU. TpeTbA cTagusa (TAXEénoe onbAHEHUE)
COMNPOBOXAAETCA 3HAYUTENbHLIM YTHETEHMEM CO3HAHWUSA, CMYTAHHOCTbIO peyn, NoTepein NamsaTn U HepeaKo
PBOTHbIMWU pednekcamu. Mpu KpaHe BbICOKOW KOHUEHTPAUMM 3TAaHONA B KPOBM BO3MOMKHO pasBuUTME
aNIKOro/IbHOM KOMbI, CBA3AHHOW C YTHETEHUEM AbIXaTeNbHOTO LEHTPA NPOAOATOBAaTOrO MO3ra. 3TN COCTOAHMA
CBUOETENLCTBYIOT O MyOOKOM TOKCMYECKOM BO3ZENCTBMM aNKOroNs Ha HEpPBHY cucteMy u TpebyioT
MeANLMHCKON MOMOLLN.

Bo3aencreume anKkorona Ha pasinyHble OoTAeNbl MO3ra.

JTaHO/ NopakaeT NPaKTUYEeCKM BCe OTAE bl FOJIOBHOFO MO3ra, HO B MEPBY0 o4yepenb CTPagaeT Kopa
— CTPYKTypa, OTBEYalLLas 33 MbllWAeHWE, BHUMAHUE U NpUHATUE peleHunin. Mog AeNcTBUEM anKorons
CHUKAEeTCs aKTUMBHOCTb HEMPOHOB NIOOHbIX A0NeN, YTO BEAET K NoTepe CaMOKOHTPOASA U KPUTMYECKOro
BoCnpuATUA. MO3KEUOK, peryanpytowmnii KoopamHaumio ABUKEHUN, TepsieT CNocoBHOCTb TOYHO YNPaBAATb
MbILIEYHOM aKTUBHOCTbIO, YTO NPOABAAETCA HEYCTOMUYMBOM NOXOAKOM M HapyLleHMEM paBHOBecUA. BanaHue
Ha IMMBUYECKYIO CUCTEMY BbI3bIBAET 3MOLMOHaNbHble KonebaHna — OT BO3bOyXAaeHMA o arpeccun. Mpu
AAnTeNnbHOM 310ynoTpebieHMn ankoronem NPOUCXoanT aTpoduMA TMNNOKAaMNa, NPUBOAALLAN K YXYALWEHMUIO
namatu u obyvyaemocTu. MNospexaeHne 6enoro BelecTsa HapyLAET CBA3M MeXAy Pas3/IMYHbIMU OTAeNaMM
Mo3ra, U3-3a yero samegnserca ob6paboTka MHPopMaLMM U NaaaeT UHTENNEKTYa NbHbIA YPOBEHb.

JdonrocpoyHble nocneacTeuns ynoTpebneHuma ankorons.

XpoHuyeckoe ynoTpebneHue ankorona NPUBOAUT K HeEobpaTUMbIM M3MEHEHWUSAM B CTPYKType W
GYHKLMU LLEHTPAIbHON HEPBHOWM cUcTeMbl. Ha KNeToYHOM ypoBHE NPOUCXO4UT AereHepauus HEMPOHOB, NX
OTEK, a 3aTem rnbenb. YMmeHblUaeTcs 06bEM Ceporo BelLecTBa, MCTOHYAOTCA KOPKOBbIE C/IOW, HapyLUaeTcs
KpoBoCHabxeHne mosra. Ocobyo ponb urpaeT gedpuumnt ButamuHa Bl (TmamwuHa), Heobxogumoro ans
0BMeHHbIX NPOLLEeCCOB B HEPBHOM TKaHW; ero HexBaTKa Bbi3blBaeT 3HUedanonatmio BepHuKke U cMHApOM
KopcakoBa, CONpoBOXAAlOWMIACA amMmHe3nel U aesopueHTaumein. lcnMXMYeckme HapyleHUs BKAKOYaoT
OEenpeccuto, pasgpakUTeNbHOCTb, TPEBOXHOCTb M  arpeccMBHOCTb. [lONroCpoYHble McC/ieaoBaHUA
NMOKa3blBatOT, YTO Y XPOHMUUYECKMX a/IKOTOJIMKOB YCKOPAETCA CTapeHMe MO3ra M NOBbILWAETCA PUCK AEMEHLMUN.
TakmMm 06pasom, NocieacTBMA aNKOroIM3Ma 3aTPArnBatoT HE TOJIbKO NMCUXUKY, HO U dM3MYECKoe COCTOAHUE
HEepPBHOM CUCTEMDI.

BnaunaHue ankorona Ha HelipomeaMaTopPHble CUCTEMBI.

Ankoronb rnyboKo HapylaeT XMMUYECKyl perynsumio paboTbl mosra. Hambonee BbipakeHHble
n3meHeHua Habaogatotca B cuctemax FAMK, rnytamarta, godamuHa U cepoToHUHA. Bo3aelicTBue sTaHona
Ha [AMK-peuenTopbl YyCUAMBAET TOPMOMKEHWE HEMPOHOB, BbI3blBaA paccnabneHne U COHAMBOCTb.
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OpHOBpPEMEHHO NOAABAAETCA [NyTamaTHAA aKTUBHOCTb, YTO CHMMKAET KOTHUTUBHYK CMOCOBHOCTL M
BHMMaHue. BanAaHWe Ha fodpamMMHEPrMYEcKyd CUCTEMY BbI3bIBAET YYyBCTBO YA0BOALCTBUA U 3hdopum,
dopmumpya 3aBucMmoctb. Co BpemeHeM YyBCTBUTE/IbHOCTb PeLEenTOpOB CHUXKAETCA, U ANA NOJy4eHUA TOro
Xe addekta Tpebytotca 6HonblMe [A03bl ANKOroNAA — pPaA3BMBAETCA TOJMEPAHTHOCTb. HapyweHue
CEPOTOHMHOBOrO ObMeHa BeAET K AenpeccuuM M TPEBOXKHbIM paccTporctBam. AucbanaHc meamaTopos
06bACHAET HecTabuNbHOCTb 3MOLMOHANbHOFO COCTOAHMA W MOBEAEHYECKME HapyleHUAa y ANoaen,
CTPaatoLLNX aJIKOTO/IU3SMOM.

BoccraHosneHne LLHC nocne oTKasa OT ankorons.

Mocne npekpalweHna ynotpebaeHnsa ankorona Mosr HauMHaeT NPOLLeCC BOCCTaHOBAEHMA, O4HAKO OH
MOXET ObITb A/INTENbHBIM M HEMOHLIM. B TeUeHWe nNepBbIX HeAe/lb HOPMANN3YeTCA COH, BOCCTAaHaBAMBaETCA
YPOBEHb HEWPOMEeAMaTOpPOB, Y/Ay4lalOTCA BHUMaHME UM KOHUEHTpauusa. Ha 3Tom 3Tane BO3MOXHO
nposeaeHne abCTMHEHTHONO CUHAPOMA: pPa3apaKUTeNbHOCTb, TpeBora, 6eccoHHMUa 1 genpeccusa. NonHoe
BOCCTAaHOB/IEHWE KOTHUTUBHbIX QYHKLUMIA NP YMEPEHHbIX NOPAXKEHMAX HACTYNAET Yepe3 HECKO/IbKO MeCALLEB,
OZHAKO NpPU XPOHUYECKOM a/sIKOr0JIM3ME MHOTMME U3MEHEHUA OCTAlOTCA HeobpaTUmbIMU. [nA ycKopeHus
pereHepauym HEMPOHOB NPUMEHAIOT HOOTPOMHbIE NpenapaTtbl, BUTAMUHbI Tpynnbl B, aHTUMOKCUAQHTBI U
ncuxotepanuio. BarKHbIM ycioBrMemM ABNAAETCA ANMTENbHOE BO34Eep)KaHuMe OT aNKoronsa M NoAAeprKKa co
CTOPOHbI CEMbW W cheumanucToB. Peabunutauma [oOMKHA BKAOYATb  PUBUYECKYHD aKTUBHOCTD,
cbanaHCcMpoBaHHOE NMUTAHUE U NCUXONOTMYECKYIO MOMOLLb.

MpodunakTnKa ankorosbHbIx pacctponcts LUHC.

MpodunnakTMKa NopaxkeHUM LEHTPANbHON HEPBHOM CUCTEMBI, CBA3AHHbIX C YyNOTpebeHnemM ankorons,
TpebyeT KOMNeKCHOro noaxoaa. HeobxogMmo coveTaHMe MeaANUMHCKMX, 06Pa30BaTENbHbIX U COLMAbHbIX
mep. BaxkHyto posib urpaet MHPOPMMPOBAHUE HAceNEeHUA O Bpeae 3TaHoMa U GOpPMUMPOBAHUE YCTOMYMBDIX
YCTAHOBOK Ha 340pOBbIi 06pa3s XU3HU. B WKonax 1 By3ax ciesyeT NpoBoAMTb NPOrpammbl NPOGUIAKTUKM
3aBMCMMOCTEM, HamnpaB/ieHHble Ha pPasBUMTME KPUTMYECKOrO MbIWAEHUA W CTPECcCOYCTOMYMBOCTM.
locymapCcTBEHHbIE MEpbl — OrpPaHUYeHue AOCTYMHOCTM aNKOro/s, MNOBbIWEHWE aKUM30B M KOHTPO/b
peKNamMbl — TakKe 3pPeKTUBHbI B CHUKEHWUN YPOBHA NoTpebaeHuns
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COBPEMEHHbIE METOAbI NPOPUNAKTUKU KYPEHUA CPEAU NOAPOCTKOB

AHHOTauuA
B cTaTbe paccMOTpeHbl COBPEMEHHblE MOoAXoAbl K NMPOOUNAKTUKE KypeHua cpegu MnoapOCTKOB.
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AHa}WISVIpyIOTCﬂ coumnanbHble, Nncuxoanorn4yeckmne n o6pa303aTeanble MeToabl BOSLI,GVICTBVIH, HanpaB/iIeHHble
Ha ¢opmMMpOBaHME OTPULATENILHOIO OTHOLWEHUA K TabakokypeHutio. Ocoboe BHMMaAHUE yAeNeHOo pPoau
WKONbI, CeMbM W CpeacTB MaAccoBOM WHPOPMaUMW B peanusaunmn nNpodPuAaKTUUYECKUX MNPOrpamm.
MNopuyepKnBaeTca 3HAYMMOCTb KOMMNEKCHOro MOoAX04a, BK/OYAIOLWLEro MPOCBELLEHUE, COLMABbHYHO
noAaAep KKy U pa3BuUTUE 340PO0BbIX a/IbTEPHATUB.
Kntouesble cnosa:
npodunakTnKa, NoAPOCTKN, KypeHue, 340p0Bbe, 3aBUCUMOCTb, 06pa3oBaHMe, MOTUBALUA.
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Turkmen State Medical University named after Myrat Garryev

MODERN METHODS OF SMOKING PREVENTION AMONG ADOLESCENTS

Abstract

The article examines modern approaches to smoking prevention among adolescents. It analyzes social,
psychological, and educational methods aimed at shaping a negative attitude toward tobacco use. Special
attention is paid to the role of schools, families, and mass media in implementing preventive programs. The
importance of a comprehensive approach that includes education, social support, and the promotion of
healthy alternatives is emphasized.

Keywords:
prevention, adolescents, smoking, health, addiction, education, motivation.

1. BeegeHue

MNpobnema KypeHWs cpean MNOAPOCTKOB OCTAeTcA OAHOM W3 Haubonee aKkTyasnbHbix B chepe
obLecTBeHHOro 340poBbsA. Havano ynotpebieHuns Tabaka B paHHEM BO3pacTe MOBbIWAET PUCK Pa3BUTHUA
HMKOTMHOBOM 3aBMCMMOCTM WM XPOHMYECKMX 3abonesBaHuit B byaywem. Mo gaHHbim BO3, 6onee 80%
B3POC/IbIX KYPW/IbLLMKOB HauYMHAOT KypuTb A0 18 neT, 4To nogvyepKMBaeT HEOOXOAMMOCTb pPaHHEWN
npodunakTMkn. CoBpemeHHble MeToabl NPOdUNAKTUKN HAaMNpaBAEHbl HA NpeaoTBpalLeHMe GOPMUPOBAHUS
NpMBbIYKK Yepe3 06pa3oBaTesibHbIe, COUMAbHbIE U MCUXO0rMYECKME MPOrpammMbl.

2. CoumanbHble NPEANOCLITKMA U NPUYUHDBI KYPEHUA cpeamn NoAPOCTKOB

KypeHue y NoApOoCTKOB HepeKO CBSA3AHO C BAUAHUEM OKPYKEHUA, CTPEMIEHUEM K CAMOBbIPAXKEHUIO,
nogpaxaHMem B3pOC/biM U CBEPCTHUKAM. JononHUTeNbHbIM GAKTOPOM ABAAETCA AOCTYNHOCTb TabauHbIX
N3Lenui U HeJoCTaTouYHas UHPOPMUPOBAHHOCTL O Bpeae KypeHua. NMoApOCTKM CKAOHHbI HEA00LEHWNBATD
PUCKKN N8 300POBbA, YTO TPebyeT pa3paboTKu cneupanbHbiXx GOPM KOMMYHUKaLUK, aAanTUPOBAHHBIX K UX
BO3PACTy W YPOBHIO BOCMPUATHUA.

3. ObpasoBaTenbHble NPOrPamMmMbl U POAb LLKObI

LLIKosa ABNSETCA KAHYEBbIM MHCTUTYTOM NPOGUNAKTUKKN TabaKoKypeHus. IPPeKTUBHbIMU CUMTALOTCA
NPOrpamMmbl, BKAlOYAOWME NEKUMU, TPEHUHTM W WUHTEPAKTMBHbIE 3aHATUA, HaANpaB/ieHHble Ha
dbopmmpoBaHMe y NOLPOCTKOB 3HaHMI O Bpeae TabaKa M PasBUTME HABLIKOB OTKa3a OT KypeHus. BaxkHyto
PO/ib UFPaOT YPOKM 340POBbSA, rae 0bCYKAATCA HE TO/IbKO MeAMUMHCKME acneKTbl, HO U COouManbHO-
NCUXONIOTUYECKME MNOCNeACTBUA 33aBUCMMOCTU. [puBNEYEHME LWKOMbHbBIX MCUXOA0TOB U MeAULMHCKUX
paboTHMKOB ycunmBaeT 3G GeKTUBHOCTb NPOGUNAKTUKMN.

4. Ponb cembn U poaAUTENBCKOIO yYacTuA

CeMbA OKa3blBaET peLlatoLLee BANAHME HA GOPMUPOBAHME OTHOLLEHMA NOLPOCTKOB K KypeHuto. [letu,
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BbIPOCIUME B CEMbSAX, TAE POAUTENN HE KYPAT U AEMOHCTPUPYIOT OTPULATENbHOE OTHOLIEHME K TabaKy,
3HAUYUTENIBHO PEeXKe HAYMHAKT KypuUTb. PoauTenam pekomeHAyeTcAa aKTMBHO 0bCyXKaaTb C AETbMWU Bpes,
TabaKa, NOOLWPATL 340P0BOE NoBeAEHME M NOAABaTb MYHbIA NpUMep. BaXHO He TOIbKO 3anpeLwaTtb, HO U
06BACHATL NPUYMHBI OTKa3a OT BPeAHOMN NMPUBbIYKM.

5. Meana n nHGopmaLMOHHbIE KaMMAHUU

CpeactBa maccoBon MHGOPMALIMKM UTPAtOT 3HAUYUTESIbHYIO Po/ib B GOPMUPOBAHNM 0OLLECTBEHHOIO
MHeHUA. IODEKTUBHBIMM ABAAKOTCA KaMMnaHWUW, HanpaB/ieHHble Ha pa3pyweHne MUPOB O «MOLHOCTUY
KYPEHMA 1 NOKa3 peasibHbIX NOCNEACTBUIA 3aBUCUMOCTU. MIcnoNb30BaHME COLMANbHBIX CETEN, BUAEOPOIMKOB
n 610repoB nNo3BOsSET AOHECTM MNPOPMAAKTMYECKYD MHPOPMALUMIO A0 NOAPOCTKOB B AOCTYNMHOW WU
npusnekaTesbHon popme. BaxkHO coueTaTb IMOLMOHANbHOE BO34ENCTBME C AOCTOBEPHOM MHbOPMaLMEN.

6. Mcuxonornyeckme metoabl NPOGUAAKTUKM

Mcuxonornyeckmne noaxonapl BKAOYAOT GOPMUPOBaAHUE Y NOAPOCTKOB YBEPEHHOCTHU B cebe, pa3BuTue
HaBbIKOB MPOTUBOCTOAHMA [OABJEHUIO CBEPCTHWMKOB M CTPECCOYCTOMYMBOCTU. MCnonb3ytoTcaA TPeHMHrU
JINYHOCTHOTO POCTA, KOHCYNbTALMKN LWKOJIbHbIX NCUXO0rOB, FPYNMNOBble AUCKYCCUMU. DTU METOAbl NOMOratoT
NnoApPOCTKAM OCO3HATb LLEHHOCTb 340P0BOr0 06pasa *KM3HM U YKPENUTb BHYTPEHHIO MOTMBALMIO K OTKA3y
OT KypeHus.

7.300p0oBble aNbTepPHATUBbI U Pa3BUTUE MO3UTUBHbLIX NPUBbLIYEK

OpHMM 13 3ddeKTUBHbIX HanpasieHU NPOOUNAKTUKM ABNAETCA CO34aHMe aNbTePHATUBHbLIX BUAOB
AKTMBHOCTW: CMOPT, TBOPYECTBO, BOJIOHTEPCTBO. YYacThe NOAPOCTKOB B CMOPTMBHbLIX CEKLMAX U COLMANbHbIX
npoekTax cnocobcTayeT GOPMUPOBAHMIO NO3UTUBHOM CAMOOLLEHKM U CHUXKAET PUCK BOB/IEYEHUSA B KypPEHME.
BaKHO, 4TOObI NOAPOCTKM OLLYLLAAM NOAAEPHKKY N UMENIN BOSMOMKHOCTb peann3osaTtb cebs 6e3 obpalyeHuns
K BPeZHbIM NPUBbIYKaM.

8. 3akntoueHune

CoBpemeHHble meToabl NPOPUAAKTUKM KYPEHUA cpean NoApPOCTKOB AO/MKHbI HOCUTb KOMM/IEKCHbIN
XapakTep, covetasa obpa3oBaTesibHble, NCUXOJIOTMYECKME U coLManbHble noaxoabl. Hanbonbwmin apdekTt
[OCTUraeTcsa Npu B3aMMOLENCTBMM LWKObI, CeMbW M 0bLiecTBa. MNpodunakTnka fonxKHa 6biTb HanpaeieHa
He TONbKO Ha WHbOPMMpOBaHME, HO M Ha GOPMMPOBaAHUE LEHHOCTElM 340pPOBOr0 06pasa KWM3HW.
NHBecTULMM B NPOPUNAKTUKY CErOAHA — 3TO BKNAZ, B 340P0Bbe BYAYLLMX NOKOJEHUA.
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B/IMAHUE AZTIKOTOJ1A HA OPTAHU3M NOAPOCTKOB

AHHOTauuA

B cTtaTbe paccmaTpuBaeTcAa BO3AENCTBME afKOro/sia Ha Pas/iMyHble CUCTEMbl OpraHM3ma YesloBeKa.
AHaNM3NPYOTCA MeXaHU3Mbl AENCTBMA 3TaHOMa Ha HEPBHYIO, CePAEYHO-COCYANUCTYIO, MULLLEBAPUTESIBHYIO U
SHAOKPUHHYIO cuctembl. Ocoboe BHUMaHWE yAenseTcA MaToreHeTUYEeCKMM acheKTam asiKorosibHOM
3aBMCMMOCTU, TOKCUYECKOMY BAMSHUIO aueTasbaernga M ponu neyeHn B 0b6e3BpekMBaHMM 3TaHoONa.
0603HauYeHbl MegULMHCKME U coLManbHble NOCAeACTBMA XPOHMYECKOro ynoTpebaeHns ankorons, BKawYas
nopa*KeHne BHYTPEHHNX OPraHOB, KOTHUTUBHbIE HAPYLIEHUA U 3aBUCUMOCTb.
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THE INFLUENCE OF ALCOHOL ON THE HUMAN BODY

Abstract

The article examines the effects of alcohol on various systems of the human body. The mechanisms of
ethanol’s impact on the nervous, cardiovascular, digestive, and endocrine systems are analyzed. Special
attention is given to the pathogenetic aspects of alcohol dependence, the toxic influence of acetaldehyde,
and the role of the liver in ethanol detoxification. The medical and social consequences of chronic alcohol
consumption, including organ damage, cognitive impairment, and addiction, are highlighted.

Keywords:
alcohol, ethanol, addiction, intoxication, liver, nervous system.

BBefeHue: anKkoronb ABAAETCA OOHUM U3 Hanbosiee PacnpoCTPAHEHHbIX MCUXOAKTUBHbIX BELLECTB B
mupe. Ero ynotpebneHune okasbiBaeT KaK KPaTKOBPEMEHHbIE, TaK U A0ArocpoyHble 3ddeKTbl Ha OpraHn3m
yesioBeKa. HecmoTps Ha To, YTO ymepeHHOe ynoTpebsieHne B HEKOTOPbLIX C/y4asx PacCMaTpMBAETCA KaK
COUMaNbHO NPUEMIEMOE, XPOHMYECKOe 3/10ynoTpebieHne ankoronem NpMBOAUT K CePbE3HBIM HAPYLIEHUAM
34,0POBbA M COLMANIbHOM Ae3aganTaunu.

dapmakosiormyeckme CBOMCTBa 3TaHoA.

3TaHON 6bICTPO BCACLIBAETCA B JKENyAKE U TOHKOW KWULIKE, PAcnpOCTPaHAACb NO BCEM TKaHAM
opraHuama. OH ob6safaeT AenpeccMBHbIM [eNCTBMEM Ha UEHTPA/IbHYI0 HEPBHYKD CUCTEMY, CHUKas
aKTMBHOCTb KOPbI F0/IOBHOTO MO3ra. CKOpOCTb MeTabo/IM3Ma 3TaHO/1a 3aBUCUT OT aKTUBHOCTU depmeHTa
aNIKOToNIbAEernaporeHasbl, KOTopas y pasHbiX N04el UMeeT MHANBUAYAIbHble 0COHBEHHOCTY.

BAMAHME aIKOTONIA Ha HEPBHYHO CUCTEM.

A/IKOro/ib OKa3blBaeT yrHeTalolwee AeicTBME Ha MO3FOBYIO AeATe/bHOCTb, Hapylwas KoOopAuHaLMio
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OBWXEHWUN, BHUMaHMe M namatb. [pu aantenbHom ynoTpebneHun dopmupyetca 3sHuedanonatus,
Henponatum 1 aTPoduA MO3roBbIX CTPYKTYP. XPOHMUYECKUI aNIKOTOZIM3M COMPOBOXKAAETCA IMOLMOHANbHOM
HecTabuabHOCTbIO, Aenpeccueit u aerpagaumen IMYHoOCTH.

Bo3geiicTBue Ha cepAeyYHO-COCYAUCTYIO CUCTEMY.

Mpun ymepeHHOM ynoTpebneHMm aIKoro/ib MOXKET BbI3bIBAaTb KPAaTKOBPEMEHHOE paclUMpeHne cocynoB
M OllyUleHMe Tenna, OA4HaKO npu 3n0ynoTpebneHMM pa3BMBAETCA TUMNEPTEH3UA, KApAMOMMOMATMA W
APUTMMU. ITAaHOAN HapyLwaeT obMeH AMNNA0B 1M cnocobcTByeT 06Pa30BAHNIO aTEPOCKNEPOTUHECKUX BAALLEK.
XPOHWYECKMI aIKOTONIN3M 3HAYUTENBHO YBENIMUMBAET PUCK MHCYNbTA U MHDAPKTA MMOKApAa.

BAunsAHWE Ha NeYeHb M NULLLEBAPUTENBHYIO CUCTEMY.

MNeyeHb ABAAETCA OCHOBHbIM OPraHOM, OTBETCTBEHHbIM 3a MeTabonmsam ankoronda. MNocToAHHanA
WHTOKCMKaUMA 3TaHO/NOM MPUBOAMT K XKMPOBOM AUCTPOdUM, FenaTUTy U LMPpo3y nevyeHU. Kpome Toro,
aNKoro/ib pasgpakaeT C/AM3UCTYIO KeNyAKa, HapywaeT CeKpeumio nuuieBapuTesibHbIX (GepMeHTOB WU
BbI3blBAaEeT BOCMAANTE/IbHbIE MPOLLECCHI B MOAXKEYA04YHOW Kenese.

DHOOKPUHHbIE U PENPOAYKTUBHbIE HapyLUeHWUA.

JTaHO/N OKa3blBaeT MpPAMOe BO34EWCTBME Ha HEWPOHbl, U3MEHAA MNPOHULAEMOCTb KJIETOYHbIX
MembpaH 1 PaboTy MOHHbIX KaHanoB. OH yCUAMBAET AeNCTBUE raMMa-aMMHOMACASHOM KucnoTbl (TAMK) —
OCHOBHOIO TOPMO3HOIMO MeAnaTopa, U OAHOBPEMEHHO CHWXKaAeT aKTUBHOCTb r/yTamata — [1aBHOrO
BO30OyKAatoWwero HerpomeamaTopa. B pesynbTate HeWpOHbl CTAHOBATCA MeHee BO36YAMMbIMM, YTO
npoABNAeTcs CeAaTMBHbIM U paccnabnawowmm spdektom. OgHAKO AUTENbHOE BO3AeNCTBME 3TaHO/A
HapywaeT 6anaHc Mexay BO3DOYKAEHMEM W TOPMOMEHWEM, BbI3blBAA AE30PraHM3aumio  MO3roBoOW
peatenbHoctu. Kpome Toro, ankoronb BAMAET Ha AodpaMUHEPrMYecKyto CUCTEMY, CBA3AHHYK C YyBCTBOM
YA0BO/ICTBUA U MOTUBALMEN, YUTO CNOCOOCTBYET GOPMUPOBAHUIO 3aBUCUMOCTU.

ANIKOro/ib BAMAET Ha FOPMOHa/IbHbIN BanaHc, CHUXKas yPOBEHb TECTOCTEPOHA Y MY)KUMH M HapyLlas
MEHCTPYasbHbIA  UMKA Y  KeHWMH. [pu  ganutenbHOM  ynoTpeb/sieHMM  BO3HMKAOT — HapylleHus
penpoAyKTUBHOM GYHKUUK, Becnaoamne n CHUXKEHNE AMOBUAO. Y NOAPOCTKOB a/IKOro/1b 0COOEHHO OMaceH, Tak
KaK BMeLUMBAETCA B NPOLLECChI POCTa M NONOBOrO CO3PEBAHMA.

CoumanbHbie 1 NCUXOI0TMYECKNE NOCNEACTBUA.

Momumo meamuMHCKUX 3ddeKToB, 3n0ynoTpebnieHne ankoronem OKasblBaeT paspymnTesbHoe
BO3JENCTBME Ha COLMANbHYIO XMU3Hb 4esnoBeka. PopmupyloTca cemeliHble KOH(AWKTbI, yTpauMBaroTcA
npo¢deccnoHasbHble HaBblKM, MOBbLIWAETCA PUCK MNPaBOHapyLeHWMA. ANKOro/iM3m 4acTo coyeTaeTca C
penpeccvent u gpyrumm NCUXMYECKMMM PaccTpPonCcTBaMm, TPpebYOLWNUMIN KOMMIEKCHOM Tepanuu.

3akntoveHue.

ANKOro/ib OKa3blBaeT MHOro$aKTOpHOE HeraTMBHOE BO3AENCTBME Ha OPraHM3m YesloBeKa, 3aTparmBsas
BCE CUCTeMbl W opraHbl. bopbba ¢ ankoronnamom TpebyeT KOMMIEKCHOTO MOAX0Aa, BKAKOYANOLLErO
MeANUNHCKME, MCUMXON0TMYEeCcKMe U couManbHble Mepbl. lMpocBeTuTenbckas pabota n dopmuposaHue
KYNbTYypbl 340p0BOro 06pa3a KU3HU ABAAIOTCA BAa*KHbIMM HAMpPaBAEHUAMM NPOPUAAKTUKN aNKOTOSIbHOM
3aBMCMMOCTMW.
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OnbIT NICNONb30OBAHMA NEPUAYPAJIBHOM AHECTE3UU ANA KYNMUPOBAHUA BONIEBOTO CUHOPOMA
Y BOJIbHbIX C OCTPbiM CAKPOUNTEUTOM

AHHOTauuA

B craTbe npeacTaBnAeH aHa/AM3 ONbiTa MPUMEHEHWA NepuaypasbHOM aHecTesun MNpu NeYeHuu
NauMeHTOB C OCTPbIM Cakponnentom. PaccmoTpeHbl KIMHMYECKME aCNeKTbI, MOKa3aHMA, NPOTMBOMNOKa3aHus,
TEXHWKA BbINONHEHUSA, 3QGEKTUBHOCTb M OCNIOXKHEHMA MeToAa. [oNly4eHHble pe3ybTaTbl CBUAETENbCTBYOT
0 BbICOKOM 3P PEKTUBHOCTM NepuaypasbHOM aHECTE3UM B KYNUPOBAHMUM BbliparKeHHOro 601eB0ro CMHAPOMa,
YAyYLLEeHUN ABUraTe/IbHON aKTUBHOCTM M COKPALLEHMWN CPOKOB JIeYEHUA.

Kniouesble cnosa:
nepuaypanbHas aHecTesus, ocTpblii cakpowusieunT, bonesol cMHApom, obesbonnsaHue, peabunutaums.

Mollaev Ata Amanovich

Teacher of the Department of General Surgery

Myrat Garryev State Medical University of Turkmenistan
Ashgabat, Turkmenistan

EXPERIENCE OF USING EPIDURAL ANESTHESIA FOR PAIN RELIEF IN PATIENTS WITH ACUTE SACROILIITIS

Abstract
The article presents an analysis of the experience of using epidural anesthesia in the treatment of
patients with acute sacroiliitis. The clinical aspects, indications, contraindications, technique, effectiveness,
and complications of the method are discussed. The results indicate high efficiency of epidural anesthesia in
relieving severe pain, improving motor activity, and shortening the treatment period.
Keywords:
epidural anesthesia, acute sacroiliitis, pain syndrome, analgesia, rehabilitation.

1. BeegeHune

CakpouneuT —  BoOcCnanuTenbHoe 3aboneBaHWe  KPecTLUOBO-MOAB3AOLIHOIO  COY/JEHEHUSA,
CconpoBoOXKaatoLeeca MHTEHCUBHbIM 60/1€BbIM CUMHAPOMOM W OrpaHMYeHWem NoABMMKHOCTU. B ocTpom
nepuoge 3aboneBaHWe 3HAUUTENIbHO CHUXKAET KayecTBO W3HM NaUMEHTOB, 3aTPyAHAET BbINOJNHEHUE
noBceAHEBHOW AeATeNbHOCTU U TpebyeT aseKkBaTHOro obesbonmnBaHuA. TpaAnLUMOHHbIE METOAbl IeYeHuUs
BK/IIOYAIOT MPUMEHEHME HecTepouAaHbIX MNPOTUBOBOCMaAUTENbHbIX cpeacts (HMBC), aHanbretMkoe u
du3noTepanmm, ogHaKo Ux 3pdeKTUBHOCTb YaCTO OKa3bIBAETCA HEAOCTAaTOUYHOM NPY BbipaXKeHHOM 601eBoOM
cMHapome. B Takmx cnyyasx uenecoobpasHO MCMNOJIb30BaHUE perMoHapHbIX MeToaoB obe3bonuBaHua, B
YaCTHOCTM — NepuaypasbHOM aHecTesunu.

2. MaToreHes n KAMHUYECKAA KAapTUHA OCTPOro cakpouaeunTa

OcCTpbI CaKpPOUNEeUT pa3BMBaeTCA BCaeaCTBUE MHDEKUNOHHDIX, TPAaBMATUYECKUX UAM ayTOUMMYHHbIX
npoueccoB. OCHOBHbIM K/IMHUYECKUM MPOABAEHMEM ABAAETCA WHTEHCMBHAa 60/b B KPecTLOBO-
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noAB340LWHON 061acTH, YCUAMBAOWAACA NPU ABUKEHUWU U OANTENBHOM MOAOKEHUW cnaa. bonb moxkeT
uppagmmposaTb B saroauuy, 6eApo M NOACHUYHYO ob6nactb. MpM OCMOTpe OTMeYaeTcs JIoKasbHas
601e3HEHHOCTb, OTEYHOCTb MATKUX TKAHEMN, orpaHnYeHne o6bEma ABUKEHUI B TazobeApeHHbIX CyCTaBax.
Ba*KHbIM acMeKTOM MaToreHesa ABAAETCA aKTUBALMA HOLMLUENTMBHbLIX peuenTopoB B 061acTu cycTaBa, YTo
0bycnaBnMBaET BblparKeHHbI 60NeBOM CUHAPOM, Tpebylowuii LeneHanpaBaeHHOro eYyeHus.

3. MoKasaHWA 1 NPOTUBOMNOKAa3aHMA K NPUMEHEHMIO NEPUAYPANbHON aHeCTe3UM

MepuaypanbHaa aHecTesns MoKasaHa NpuM BblparKeHHOM 60/1eBOM CUMHAPOME, He KynMpyemom
CUCTEMHBIMW aHaNbreTMKamm, NpPU HeobXOAMMOCTU CHUMKEHMA BOCMANUTENbHOM PeakumMm U yaydweHua
ABUraTeNlbHOM aKTUBHOCTU. [POTMBOMOKA3aHMA BK/OYAOT MHPEKUMOHHO-BOCNAIMTENbHbIE MpOLEecchl B
MecCTe NyHKUUKM, HapyleHMA CBEPTbIBAEMOCTU KpoOBM, TaxENble aAedopmaumm MNO3BOHOYHMKA MU
annepruyecKkMe peakumm Ha aHecTeTuku. lMepep nposefdeHMeM Npoueaypbl NPOBOAMUTCA KAMHUYECKOE
obcnepoBaHMe U 1abopaTopHble UCCAEA0BAHMA ANA UCKAHOYEHMUA BO3MOMXKHbIX OCIOKHEHUN.

4. MeTomMKa BbINOJIHEHUA NEPUAYPaSIbHON aHecTe3nmn

Mpoueaypa NPOBOAMTCA B aCENTUYECKUX YCIOBUAX C UCMOIb30BAaHMEM MECTHbIX aHECTETUKOB (4aLle
BCEro /AngokavMHa unu bynusaKkauHa). MauMeHT pacrnonaraeTcd B MOJIOXKEHUM Ha OOKYy C COrHyTbIMM
KoneHAMMU. Mrna BBOAMTCA HA YPOBHE MOACHUYHbLIX MNO3BOHKOB L3—-L4 wam L4-L5 po poctuxkeHusa
nepuaypanbHoro nNpocTpaHcTea. Mocne acnnpauMoHHOM NPobbl BBOAUTCA PACCUMTAHHAA 403a aHEeCTETUKA.
Yepes HECKONbKO MUHYT HabatogaeTca ymeHblleHne 601eBbIX OLYLLEHUN U pacciabneHne moiwy,. Mpwu
HEeobXo04AMMOCTN BOSMOXKHO NPOA/SIEHHOE BBEAEHWNE NpenapaTa Yepes KateTep 41a nogaepaHus apodekra.

5. 9 deKTBHOCTb NepMAYPaNbHON aHECTE3NN NPU CakpouneunTe

KnnHuyeckne HabntoaeHna NoKasblBaloT, YTO NepuaypanbHaa aHecTeansa obecneymBaeT bbicTpoe U
CTOMKOe yMmeHblieHuMe 6oneBoro cuHgpoma. Y:ke uyepes 10-15 mMHYT nocne BBeAeHWs npenapata y
60NbLIMHCTBA NALUMEHTOB OTMEYAETCA 3HAUNTENIbHOE obieryeHne 601M M BOCCTaHOB/IEHWE NOABUMKHOCTY. B
[aNbHeNwWwemM 3To cnocobcTByeT aKTUBMU3aLMKM OOJIbHBIX, YCKOPEHUIO PeabuamTaLmm U CHUKEHUIO PUCKA
XPOHWYecKoro TedeHun 3abosieBaHMA. B cpaBHEHUM C CUCTEMHOM aHanbresveln AaHHbIA meTon obnagpaet
601€ee BbIParKEHHbIM M NPOAOIKUTENbHBIM 3DEKTOM.

6. BO3MOKHble OCNIOXKHEHUA U UX NPODUNAKTUKA

HecmoTpa Ha BbICOKYHO 3PPeKTUBHOCTb, NepuaypasbHas aHecTesns MOMKET COMPOBOXKAATLCA
OC/IOXKHEHUSIMU: TUNOTEH3UEN, FONOBHOM 0O/bIO, HapPYLWEHWEM MOYEUCTYCKAHUA, aANNepruyeckumm
peakumsamu. OgHako npu cobaogeHMM TexHWKM 6e30MacHOCTM WM afeKBaTHOM nogbope [03bl PUCK
OC/IOKHEHUN MMHUMaNEH. BarKHbIM ycnoBMeM ABNSETCSA BbINOJHEHME Npoueaypbl KBaAUOULMPOBAHHLIM
CNewumasncTom C UCNoIb30BaHUEM CTEPUIBHOIO MHCTPYMEHTapuA.

7. Ponb nepuaypanbHOM aHeCTe3NN B KOMMJIEKCHOM JIe4eHUM

MpumeHeHWe NepuaypasbHOM aHeCTe3MM CeAyET PACCMATPMBATb KaK YacTb KOMMJIEKCHOIO NOAX0Aa,
BK/IIOYAIOLLLErO MeAMKAMEHTO3HYI0 Tepanuio, dusmonedeHme n nevebHyto GusKynbTypy. Takoe coyeTaHue
obecneymBaeT MakCUMabHYO 3¢PeKTUBHOCTb NedeHunA. KynuposaHue 601m NO3BOASAET HauyaTb PaHHIO0
aKTMBM3aUMIO MaUMEHTA, 4YTO NPeAOTBPALLAET pPa3sBMTME KOHTPAKTYP W yaydwaeT ¢yHKLMOHAMbHbIE
pesynbTaTbl TEpanuu.

8. 3akntoueHune

OnbIT NPUMeHeHMA NepuaypanbHOM aHecTe3mm y 60bHbIX C OCTPbIM CaKPOUIEUTOM MOKa3blBaET, YTO
OaHHbIN  meTon ABnseTcs 6e30MacHbIM M BbICOKOIPPEKTUBHBIM CcNOCO6OM KynupoBaHUs 601eBOro
cuHapoma. OH cnocobCTBYEeT He TONbKO BbICTPOMY YCTpaHEHUIO 60K, HO U YCKOpPAET BOCCTAaHOBAEHWE
ABUraTeIbHOM aKTMBHOCTW, COKPALLAeT CPOKU npebblBaHMA B CTALMOHAPE W YAYYLIAET KA4YecCTBO KM3HM
nauMeHToB. PeKkomeHayeTca BKAOYATb NepuaypasibHyl0 aHecTesuto B CTaHAAPTHbIe MPOTOKO/bl NeYeHus
OCTPOro CaKpoWenTa NPU HaAMYUKN NOKaA3aHWUN.
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MCNoJ/ib30OBAHUE UCKYCCTBEHHOIO UHTENJIEKTA B MEAULIUHE

AHHOTauuA

B cTaTbe paccmaTpuBalOTCA COBPEMEHHbIE HaMpPaBNeHUs NPUMEHEHUA UCKYCCTBEHHOMO MHTENNEKTa
(MN) B meanumHe. Ocoboe BHMMaHUE yaeneHo UCMNoJib3oBaHUIO MW B AMarHoOCTMKe, NPOrHO3MpPOBaHUK
3aboneBaHMn, NePCOHANNU3UPOBAHHOWN TePaNUU N YNpPaBAeHUM MEANLUMHCKUMN AaHHbIMWU. AHanuU3npyeTcs
B/IUAHME TEXHOIOMMIM MALUMHHOIO 06yYeHMA U HEMPOHHBIX CETEeN Ha MOBbILWEHWE TOYHOCTU MeANLMHCKUX
peweHuint n adpdeKTUBHOCTL paboTbl 3apaBooxpaHeHMa. OTmedyaeTcs, YTo MHTerpaumns MM cnocobereyeT
pPa3BUTUIO UMPPOBON MeAMUMHbI M OTKPbIBAET HOBbIE BO3MOMKHOCTM ANA NPOOUNAKTUKM U NedYeHus
3aboneBaHuM.

Kniouesble cnosa:
WUCKYCCTBEHHbIN MHTENNIEKT, MeAULMHA, AMarHOCTMKA, MalLlMHHOEe 0byyeHue,
HeMpoHHble ceTu, uMdpoBoe 34paBOOXPaHEHMe.
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THE USE OF ARTIFICIAL INTELLIGENCE IN MEDICINE

Annotation
The article examines the modern applications of artificial intelligence (Al) in medicine. Special attention
is given to the use of Al in diagnostics, disease prediction, personalized therapy, and medical data
management. The influence of machine learning technologies and neural networks on improving the
accuracy of medical decisions and the efficiency of healthcare systems is analyzed. It is noted that the
integration of Al contributes to the development of digital medicine and opens new opportunities for disease
prevention and treatment.
Keywords:
artificial intelligence, medicine, diagnostics, machine learning, neural networks, digital healthcare.

BeseneHue

Pa3BuTME TEXHONOIMI UCKYCCTBEHHOIO MHTeNNeKTa (M) cTano o4HOM M3 CaMblX 3HAYMMbIX TEHAEHLMIA
XXI Beka. MeauumnHa, Kak ogHa M3 CamMblX HAyKOEMKUX cdep, aKTMBHO BHeapsieT MU gns nosbiweHus
3¢ PEKTUBHOCTM AMArHOCTUKM, SIeYEHUs U OpraHusaumm 3apaBooxpaHeHua. MpumeHeHne UMW nossonset
aHa/IM3MPOBaTb OFPOMHbIE 0OBEMbI MEAULMHCKMX AaHHbIX, BbISBAATb 3aKOHOMEPHOCTM U MPOrHO3MPOBaThL
ncxoabl 3abonesaHuit. CoBpeMeHHble CUCTEMbl MCKYCCTBEHHOFO WHTENNEKTa YXKe WCMNo/b3ylTca B
pPagmMonorum, Kapauosiormm, OHKOOTUM U TelemeSnumHe.

Ponb U/ B MeaUUMHCKON ANArHOCTUKE

OpgHum u3 Hambosiee MepPCneKTUBHbIX HanpasaeHWit npumeHeHua WU ssnaetca aBTomaTuUyecKas
OMarHocTMKa 3abonesaHnin. C MOMOLUBbIO TEXHONOTMMIA MALIMHHOTO 0Oy4yeHMA CUCTeMbl CMOCOOHbI
pacrnosHaBaTb MATO/IOTMYECKME M3MEHEHUs Ha u3obpaxkeHuax MPT, KT M peHTreHOBCKUX CHUMKAxX ¢
TOYHOCTbIO, CPaBHMMOW C BpavyaMM-cleuMannuctamn. TakuMe anropuTMbl MOMOFAOT COKPATUTb Bpems
[MArHOCTMKM, NOBLICUTb TOYHOCTb BbIAB/IEHUA ONYyX0/1ei, MTHEBMOHWM, MHCYIbTOB U APYTrMX NaTONOMMN.

NCKYCCTBEHHbIN MHTENNEKT B NEPCOHA/IM3UPOBAHHOM MeaULIMHe

MU aKTMBHO MCNOAIb3yeTca AN1A Pa3paboTKM MHANBUAYAbHbBIX CXEM JIEYEHMA HA OCHOBE FEHETUYECKUX,
KNMHUYECKMX U NOBEAEHYECKMX AaHHbIX MNauMeHTa. AHanusupysa 6o/blIoe KOAMYECTBO WMHbOpMaLUK,
aNropuUTMbl CNOCOOHbI NPEANOKUTD ONTUMAJIbHYIO Tepanuilo, MUHUMKU3MPOBATbL NOBOYHble 3ddEKTblI U
NoBbICUTb 3pPEKTUBHOCTb NiedeHus. MNepcoHannsmMpoBaHHas MeguLMHaA ¢ Ucnosib3oBaHnem MU ocobeHHo
aKTyasibHa B OHKO0MMU, GapMaAKOreHeTUKe U peabuamntaumm.

MpumeHeHne NN B ynpaBneHUn meanULMHCKUMWU JaHHbBIMU

B coBpemeHHbIX MEAULMHCKUX YUYPEXKAEHUAX €XeAHEBHO HaKan/MBalOTCA OrpoMHble O6bEMBI
MHOOPMAUMM — 3MEKTPOHHbIE KapTbl MAUMEHTOB, pPe3y/bTaTbl aHa/IM30B, W300parKeHWs, OTYETHI.
MCKyCCTBEHHbIA WHTENIEKT MOMOraeT CTPYKTYpPUPOBATb W aHA/M3MPOBATb 3TM JAaHHble, obecneymBas
6bICTPbIM AOCTYN K MUHPOPMALMKN M aBTOMATU3ALMIO aJMUHUCTPATUBHBIX NPOLLECCOB. ITO CHUMKAET HarpysKy
Ha MeAMULMHCKUIA NePCOHan 1 NOBbIWAET KavyecTBO 06cyKMBaHMA NALMEHTOB.

STMYecKMe 1 NpaBoBble acneKTbl Ucnoab3oBaHua N

HecmoTpa Ha oyeBMaHbIe NpeumyLLLeCTBa, UCNoAb3oBaHWe M B meguumnHe cONpoBOXKAaeTca paaom
npobnem. Cpegn HUX — 3alMTa NEPCOHANbHbIX AAHHbIX, 3TUYECKME BONPOCHI MPUHATUA PELUEHUN n
OTBETCTBEHHOCTb 33 BO3MOXHbI€e OLMBKM anroputMmoB. Heobxoammo pa3paboTaTb YETKME NPaBOBbie HOPMbI
W CTaHAApTbl, peryavpytowme sHeapeHe MU B MeANUMHCKYIO NPaKTUKY, 4To6bl obecneunTb He3onacHoCTb
naLMeHTOB M goBepue obLEecTBa K HOBbIM TEXHOIOTUAM.

MepcnekTuebl pa3sntna MU B 34paBoOOXpaHEHUN

MCcKycCTBEHHDbIA WHTENNEKT NPOAOJ/IKAET aKTMBHO pPa3BMBATLCA, OTKPbIBAaA HOBble TFOPWU3OHTLI B
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OMArHOCTUKe, XUpypruu, peabunutauymm u anuaemuonornn. B 6amkaliwme rogbl OXMAAETCA CO3paHue
WUHTErPUPOBAHHbIX CUCTEM MOAAEPHKKM KIMHUYECKUX PELLEHMIA, CNOCOOHbIX HE TONIbKO aHaIM3NPOBaATb, HO U
WMHTEPNPEeTUPOBaTb MEAMUMHCKME AaHHblE B peasibHOM BpemeHW. byayliee meavuMHbI — 3TO CUHTE3
HAY4YHbIX 3HaHUI, UMPOBLIX TEXHOJIOTUIA U UCKYCCTBEHHOTO MHTENNEKTA.

3akntoveHune. Mcnonb3oBaHWe UCKYCCTBEHHOIO MHTE/IEKTa B MeguLMHe CnocobCTBYeT nepexoay K
KayeCcTBEHHO HOBOMY YPOBHIO 3A4paBOOXpaHeHus. TexHonormn WKW no3BOAAKT NOBLICUTb TOYHOCTb
OMArHOCTUKKN, 3GGEKTUBHOCTb JleYEHMA W AOCTYNHOCTb MeAMUMHCKON nomowmn. OfHako pns  umx
NMONHOLLEHHOTO BHeAPEeHUA HeEODX0AMMbI 3aKOHOAATe/IbHOE PEryanpoBaHune, NOArOTOBKA CNELMANNCTOB U
passuThe UMPPOBOI MHPPACTPYKTYPbI. FAPMOHMYHOE COYEeTaHNE TEXHOIOMMI U F'YMaHW3Ma CTaHET OCHOBOW
meanumHbl byayuiero.

CnMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. BopobbeBs, A.H. MCKYCCTBEHHbIN MHTENNEKT B 340aBOOXPAaHEHUN: BO3SMOXKHOCTU U pUCKKU. — M.: HayKa,
2021.-212c.
2. Kucenésa, T.C. UndpoBas mMeaMUMHA M UCKYCCTBEHHbLIA MHTENNEKT: COBPEMEHHblE NOAXOA4bl W
nepcnektuebl. — CM6.: Nutep, 2020. — 198 c.
3. MBaHos, A.M. MawmnHHoe obyyeHMe U HEMPOHHbIE CETU B MeAULIMHCKOM AMarHocTuKe. — M.: Akagemus,
2022.-240c.
4. Topol, E. Deep Medicine: How Artificial Intelligence Can Make Healthcare Human Again. — New York: Basic
Books, 2019. — 352 p.
5. Jiang, F., et al. Artificial intelligence in healthcare: past, present and future // BMJ Journals. — 2017. — Vol.
2(4). — P. 230-243.

©Mommbiesa O.I., 2025

YOK 616.5
MyKbimoBa AKrosenb [IXXKymarenbapleBHa, npenosasaTtesib
FocyAapcTBEeHHbIM MeAULMHCKUIA YHUBEPCUTET TypKMeHUCTaHa M. MblipaTa Mappuesa
r. Alwxabag, TypKMeHUCTaH

ANNNEPTOAEPMATO3bI: AEPMATUTbI, TOKCUKOAEPMWU U 3YAALLUE OEPMATO3bI

AHHOTauuA

B cTaTbe paccmaTpuBalOTC OCHOBHble BWUAbl anfepryyecknx 3aboneBaHUn KOXU — [AepMaTuUThl,
TOKCMKOAEPMUUM U 3yaalime aepmaTtosbl. [1pnBoaATCcA AaHHble O NaToreHese, KAMHUYECKMUX NPOABAEHUAX U
COBPEMEHHbIX NOoAxoAax K nedeHuto. Ocoboe BHMMaHME yAeNieHO MMMYHOJIOTMYECKUM MexaHM3MaM,
NeXalMm B OCHOBE aNNepruyeckuMx peakuuin, a TaKKe Poan FeHETUYECKMX WM BHewWwHWUX ¢aKTopos.
PaccmoTpeHbl coBpemMeHHble MeToAbl ANArHOCTUKM U Tepannu, BKAOYaa UCMNOAb30BaHNE aHTUTMCTAMUHHbIX
CpencTs, IIOKOKOPTUKOCTEPOMAOB M METOA40B MMMYHOTEPANUN.

Kniouesble cnosa:
anneproepmatosbl, 4epMaTUT, TOKCUKoAepMUA, 3yJaLimne 4epmaTtosbl,
Anneprna, UMMyHonaTonorna, 1e4eHme.

Anneprogepmatosbl NpeacTaBaAtoT cobol  rpynny  BOCMNAAUTENbHbIX  3a00NEBAHUA  KOMXKM,
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BO3HMKAIOLWMX BCNEACTBUE MOBbILLIEHHON YYBCTBUTE/IbHOCTM OpPraHmM3Ma K Pas/iMyHbIM annepreHam. 3Tu
NaToNOrMN XapaKTEPMU3YIOTCA COMKHbIM NATOTEHE30M, BKAOYAIOLLMM B3aUMOAENCTBME UMMYHHbIX, HEPBHbIX
N SHOOKPUHHbIX CUCTEM.

K anneprofepmaTtosam OTHOCAT AepPMaATUTbI, TOKCUKOLAEPMUM U 3yaslLmMe AepMaTo3bl. 3aboneBaHus
OT/IMYAIOTCA MO KAMHUYECKUMM MPOABAEHUAM, HO MMEOT OBOLLY0 Npupoay — anNepruyeckyto peakumio
3aMeA/IEHHOrO WAW Hemea/IeHHOro Tuna. B nocnegHue pecATMNeTMA OTMeYaeTca pPOCT  4acToThbl
aNnepruyeckmx KoXKHbIx 3a60seBaHUiA, YTO CBA3AHO C M3MEHEHMEM 3IKOJIOTMYECKMX YC/IOBUM, CTPECCamM,
POCTOM MeZMKaMEHTO3HOM U NULLEBOW CEHCUBUNM3ALLMM HAceNEHUA.

MaToreHes anneprofepmatos3oB. MexaHM3M  pPasBUTMA  aNeprogepmaTto3oB  OCHOBaH  Ha
MMMYHONOTUYECKUX PEAKUMAX TMMepUYyBCTBUTENbHOCTU. [lpUM NepBUMYHOM KOHTaKTe C anfepreHom
NPOUCXOANUT CEHCMOMAM3aUMA opraHnama — obpasoBaHue cneunobuyeckux IgE-aHTUTEN, KoTopble
bUKCUPYIOTCA Ha MOBEPXHOCTU TYYHBIX KNETOK.

MpM  NOBTOPHOM  BO3AEWCTBMM  ajinepreHa  pPasBMBAETCA  BOCMA/MTENIbHAA  peakuus,
COMPOBOXKAAOLLANACA BbICBODOXKAEHMEM TMCTAMUHA, CEPOTOHUHA, MPOCTAraHANHOB U APYIMX MegMaTopos,
BbI3bIBAIOLLMX 3yA, TUNEPEMMIO U OTEK.

Kpome nmmyHonormyecknx ¢akTopos, B NaTOreHese BayKHyO POJib UFPatoT:

e reHeTUYecKan NpespacnoIoKeHHOCTb;

e CTPECCOBbIE U HEMPOTEeHHbIE BANAHUS;

® COCTOSIHUE NMEYEHU U KENYA0UYHO-KULIEYHOTO TPAKTa;

Jepmatut — BOCMANWUTENbHAA peaKkuMa KOXWM B OTBET HA BO3AEWCTBME pasapakalolmx wuau
aN/IepreHHbIX BELLEeCTB.

PasnuyatoT:

o KOHTaKTHbIN AepMaTUT — Pa3BUBAETCA NPU HENOCPEACTBEHHOM KOHTAKTe C afiiepreHoM (HUKenb,
naTeKc, bbiToBasA XxMmusa).

e ATOMUYECKUI AePMATUT — XPOHUYECKOE BOCMAINTE/IbHOE 3ab0/1eBaHME, CBA3aHHOE C
HacneACTBEHHOW NPeApacnoioXEHHOCTbIO M HAapyLLEHMEM KOXHOro bapbepa.

e CebopeiHbln 1 MUKPOBHbBIN AepPMaTUT — PA3BUBAOTCA NPU Y4aCTUN MUKPODIOPbI N HapyLleHUN
WMMYHHOTO PaBHOBECUSA KOXKM.

KAMHWYeCKN aepmaTuTbl NPOABAAIOTCA 3PUTEMOM, NanynamMu, OTEKOM, 3yA0M U wenyweHnem. Mpu
XPOHUYECKOM TEYEHUUN BO3MOKHO YTO/ILLEHME KOXKM (NXeHUPUKaLMS).

ToKcMKoaepMmmna — OCTpoe BOCManuTesbHoe 3aboneBaHMe KOXKWM, BO3HMKalolee B pesysbTaTte
BO3/,eMCTBMA TOKCUKO-aN/IePrnYecKmX BELLLECTB, NONaAAoWMX B OPraHM3M Yepes NUL,EeBapuUTebHbIN TPAKT,
AblxaTesIbHble MYTU UKW NapeHTepasibHO (BBeLEHWE IeKapcTs).

Hanbonee u4acTbiMu NPUYMHAMM  ABAAIOTCA  JIEKAPCTBEHHblE  MpenapaTbl:  AHTUOUOTMKM,
cynbdaHnAamumabl, HecTeponaHble MPOTUBOBOCMAINTENIbHbIE CPEACTBA.

KnnHuuyeckas KapTuHa XxapaKTepusyeTca:

e reHepa/IM30BaHHOM 3pUTEMON;

® CUMMETPUYHbIMM BbICbINAHUAMM;

® 3yZJ0M U YYBCTBOM XXKEHUSA;

© BO3MOMHbIM MOPaXKEHUEM CIU3UCTbIX 0OO0YEK.

Taxkénble dopmbl — cuHApom CTuBeHCa—[KOHCOHA UM TOKCUYECKUIA 3NMAEPMaAsIbHbIA HEKPOAN3
(cuHppom Narienna) — TpPebyrT HEOT/IOXKHOTO CTaLMOHAPHOTO JIeYeHUs.

3akntoyeHune

AnneprogepmaTtosbl NPeacTaBAAoT CObOM aKTyabHYI0 MeANKO-COLMAbHY0 Npobiemy, TpebytoLyto
KOMMJIEKCHOTO NoAX04a K ANAFHOCTUKE U NEYEHWUIO.
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CoBpemeHHble AOCTUMKEHUA B 006/1acTM AepMaToanieprosorMm no3sosaoT 6onee r1yboKo MOHATb
MeXaHM3Mbl pa3BuUTUA 3abosieBaHNIA N pa3pabaTtbiBaTb 3PPEeKTUBHbIE METOAbI TEPANUK, HanpaB/eHHbIE He
TOJIbKO Ha yCTpaHEHWE CMMMNTOMOB, HO M HA NPOPUNAKTUKY PELNANBOB.

CNUCOK UCNOo/Ib30BaHHOW IUTEpPaTypbl:
KopoTkuit H. ., CysopoBa U. A. KnuHnueckan gepmatoannepronorua. — M.: FS0TAP-Megua, 2019.
NesuH A. U., CtenaHeHKo B. N. Annepruyeckne 3abonesaHus Koxxkun. — CI6.: /16U, 2021.
Kyapsasues A. A., MuHernH b. B. UmmyHonorua u annepronorna. — M.: MeaunumHa, 2020.
WHO. Skin allergies and allergic dermatitis: Clinical Guidelines. — Geneva, 2022.
© MykbimoBa A.[., 2025

P wnNeE

YOK 616.5
MyKbimoBa AKrosesnb [3KymarenbgbleBHa, npenogasaTesib
locyAapcTBEHHbIM MeAULMHCKUIA YHUBEPCUTET TypKMeEHUCTaHa MM. MblipaTa Mappuesa
r. Alwxabag, TypKMeHUCTaH

KOXHbIA NEALMAHUO3, UHOEKLMOHHDIE 3YAALLMUE 3AEO/IEBAHUA U NEAUKYNES

AHHOTauuA

B cTaTbe paccmaTpuBatloTca TpM pacnpocTpaHEHHbIe Napa3uTapHble U MHOEKLMOHHbIE 6ONE3HN KOXKMU
— KOMHbI fIefillMaHn0o3, MHDEKLMOHHbIE 3yaAaLme AepmMaTosbl U neguKkynés. MNpuseseHbl COBpeMEHHbIE
npeacTasieHna 06 3TUONOIUKM, 3NUAEMUOSOIUN, KAMHUYECKUX NPOSABAEHUSAX U METOLAX LMArHOCTUKM
[aHHbIX 3aboneBaHnin. Ocoboe BHMMaHME yaeneHo BoNpocam NPOGUNAKTUKM U KOMMIEKCHOTO NeYeHus,

BK/1t0Yasi CAHUTAPHO-TUTMEHMYECKNE MEPONPUATUS U NPOTUBOINUAEMUYECKUNA KOHTPOIb.

Knouesble cnosa:
KOHbI 1elUMaHMOo3, NapasnTapHble MHOEKLMN, 3yaalumne 4epmMaTosbl,
neguKynés, AMarHoCTMKa, ieyeHme, NpodunaktmKa.

MapasuTapHble W WUHPEKUMOHHbIEe 3ab0/NEBaHUS KOXM OCTAlOTCA  aKTyasbHOM npobnemoii
L,epMaTosiorMm n MHPEKUNOHHOM MeaULLUHBI.

B ycnoBuax rnob6anbHOro noTenseHus, MUrpaLmm HaceneHus u ypbaHumsaumm otmedaeTcs pocT Yncna
3aboneBaHuWii, NepenaoWwmnxca Yepes yKyCbl HACEKOMbIX U NMPU NPAMOM ObITOBOM KOHTaKTe.

K Hanbonee pacnpocTpaHEHHbIM B 3HAEMWYHbIX pervoHax CpeaHelr A3MM OTHOCATCA KOXKHbIM
NeNWMaHN03, MHPEKLMOHHbIE 3yAALLMe AePMaTo3bl (B YaCTHOCTU YeCcoTKa) U neaukynés. 3Tm 3abosieBaHms
XapaKTepU3yoTCA BblParKeHHbIM 3yA0M, BOCMA/IUTENbHbIMU U3MEHEHUAMMU KOXKW, CHUXKEHUEeM KayecTBa
KU3HU U NPeACTaBAAIT SNNAEMMUONONMYECKYO OMNACHOCTb.

KoXKHbI NerlMaHn0o3 — 3TO XPOHMYECKoe NapasuTapHoe 3ab01eBaHNe, BbI3bIBAEMOE MPOCTENLLNMM
poaa Leishmania, nepepaowmmmnca YenoBeKy NPU YKyCe 3aparkEHHbIX MOCKMTOB poaa Phlebotomus.

3TMoNorMA N sNNAemMmonorua

Bosbyautenn — Leishmania tropica major w Leishmania tropica minor. 3aboneBaHue BcTpeyaetcs
NPENMYLLLECTBEHHO B CTPAHaX C KapKUM KAUMaTOM, BKAtoYaAa TypKkmeHUcTaH, MpaH, ApraHnctaH u CTpaHbl
CpegmsemHomopbA.

MaToreHes u KAMHUYECKan KapTMHaA

Mocne yKyca MOCKWUTa NapasuTbl BHEAPAIOTCA B KOXKY, e PasMHOKAOTCA BHYTPU Makpodaros. Yepes
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HECKONIbKO Heaenb Ha MecTe YyKyca obpasyeTcA nanyna, KOTopas MNOCTENEHHO YBENYMBAETCA U
npespaLLaeTca B A3BY C MNIOTHbIMM KPasMM — TUMUYHbIN «BOCTOUYHbIN LWAHKPY.

3aboneBaHne AAMTCA OT HECKONbKMX MecsLeB A0 roga, nocsie 4ero A3Ba pybuyeTtca, ocTaBnss
XapaKTepHbIN cnea.

[OunarHocTuKka n nedyeHue

[JnarHo3s noaTtBepKAaeTca MUKPOCKOMMEN Ma3KOB M3 A3BEHHOINO OTAENAEMOrO, BbISBEHUEM
Leishmania B ma3kax nam ¢ nomouybto MLP-anarHocTnkm.

JleyeHue BKAOYaET:

e NpenapaTbl CypbMbl (Me2110OMUH GHMUMOHAM, HaMpusA cmubo2aoKoHam);

e NMNPOTUBONPOTO30MHbIE CPeAcTBa (ampomepuyuH B, munmepo3uH);

e MeCTHOe fiedeHne (QHTUCENTUKK, NOBA3KM C aHTUBUMOTUKaMM);

e UMMyHOTepanuio u ¢pusmnotepanuio (Yb-obnyyeHue).

MpodunnakTnka ocHoBaHa Ha bopbbe ¢ MOCKUTaMM U 3aLLUTE HACe/IEHUA OT YKYCOB HAaCEKOMDbIX.

NHbEKUMOHHbIe 3yasaLmMe AepMmaTo3bl (4ecoTKa)

YecoTka — 3apasHoe KoKHoe 3aboneBaHWe, Bbi3blBaeMoe Knewom Sarcoptes scabiei var. hominis.
Mepepnaérca Npm HenocpeaCcTBEHHOM KOHTAKTe C 60/IbHbIM YE/TOBEKOM W/IN Yepes 3apaKEHHble NpeameTbl
6biTa.

MeauKynés (BWIMBOCTb) — napasuTapHoe 3abonesaHue, BbidbiBaemoe Bluamu (Pediculus humanus
capitis, Pediculus humanus corporis, Phthirus pubis), NUTalOWMMMCA KPOBbIO YEN0BEKA.

3akntoveHue

KOXKHbI1 NeilMaHNO3, YecoTKa M NeAUKYNE3 OTHOCATCA K YMCAY COLMANBbHO 3HAYMMbIX MHPEKLNN,
PacnpoCTPaHEHHbIX B PErMoHax C XAapKUM KAMMATOM M HU3KMM YPOBHEM CAHUTAPHOM KyAbTypbl.
PaHHAS gMarHoOCTMKa, CaHMTapHO-NPOCBETUTE/IbHAA PaboTa N KOMMNJIEKCHOE /IeYeHMEe ABAAKOTCA OCHOBHbIMMU
HanpaBAeHUAMM NPOPUNAKTUKM U CHUKEHUA PACAPOCTPAHEHHOCTU 3TUX 3a60NEBaAHNIA.

Ocoboe 3HayeHMEe MMEKT MeXCeKTopasbHble Mepbl — 6opbba € nepeHoCUMKamu, yay4ylleHue
YCNOBUM KU3HW, AOCTYN K YNCTON BOAE U CAHUTAPHBIM YCayram.

CNMUCOK UCNONb30BAHHOI INTEpaTypbl:

1. Xogkamypagos M. K. MapasuTtapHble 3ab6oseBaHnA YenoBeka. — Awxabaa: TMMY, 2021.
2. WHO. Leishmaniasis: Epidemiology and Control. — Geneva, 2022.
3. Kopotkuii H. T., CysopoBa U. A. UHPeKLMOHHbIe 3aboneBaHus Koxku. — M.: F0TAP-Meauma, 2020.
4. MuH3apas PO. MeToamyeckme peKoMeHAAUUN NO ANATHOCTUKE U JIEYEHUIO NeAUKYNE3a U YECOTKU. —
M., 2021.
5. BO3. Vector-borne and parasitic skin diseases. — Geneva, 2023.
© MykbimoBa A.[L., 2025

MypatoBa My6apek [)>kopaeBHa
KaHAMAAT MeANUMHCKUX HAaYK Kadeapbl FOCNUTanbHOM XMPYyprun n cepaue cocyancToro Xmpyprum
locypapcTtBeHHoOro MeamumMHCKOro yHusepcuteTa TypkmeHuctaHa umeHn MeoipaTa MappbleBa

ATEPOCK/IEPO3E NMPOBEAEHHbBIE COCYAUCTbIE ONEPALIUN

AHHOTauuA
ATepocknepo3 — 3TO XpoOHuWYeckoe 3aboseBaHWe, XxapakTepusyloweeca ob6pasoBaHMeEM
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aTEePOCKNEPOTMYECKUX BAAlIEK B CTEHKaX COCYAOB, YTO MPUBOAMT K CY)KEHMIO WU yTpaTe 31aCTUYHOCTU
COCYy[l0B, a TaK)Ke HapyLlleHWo KpoBoobpalleHua. B cnyyasax, Korga KOHCepBaTUBHbIE METOAbl SieYeHusn
OKa3biBaloTCcA HesapPeKTUBHbIMK, ANA BOCCTAHOBNAEHMA HOPMAJIbHOrO KPOBOTOKA W NpeaoTBpalleHuA
OCNOXHEHWUI HeobXoaMMbI COCYAMCTbIEe Onepaumn. B cTaTbe paccmaTpMBatoTCA OCHOBHbIE BUAbI COCYAMCTbIX
BMeLIATeNIbCTB, MNPOBOAMMbBIX MPU aTepoCKNepo3e, TaKMe KaK aOpPTOKOPOHApHOe LWYHTUPOBaHUeE,
aHTMONNaCcTUKa, CTEHTUMPOBAHWE M KapPOTUAHAA 3SHAAPTEPIKTOMMA. TaKKe OCBELLAlTCA MOKa3aHuA K
onepauMn, BO3MOXKHbIE OC/IOXHEHMA M PUCKKU, a TaKXKe BOMPOCbl MOCNEONepPaUMoOHHOro yxoga u
peabuautaummn. B 3aKnlOYeHME MoAYEepPKMBAETCA  Ba)KHOCTb  CBOEBPEMEHHOro  XMPYPruyeckoro
BMeLLaTeIbCTBa M POJ/ib COCYAUCTbIX ONepauuii B NpeaoTBpaLLeHUM TAXKENbIX NOCNeaCTBMIA aTepocKaeposa.
KntoueBoe cnoso:

ATepocKiepos ABNAETCA OA4HMM U3 CaMbiX PaCMpPOCTPaHEHHbIX COCYANCTbIX 3a601eBaHNN, KOTopoe
NPMBOAUT K NPOrPeccUpyoLlemy yXyALWeHMI0 KpOBOCHAOXeHMA OpraHoB 1 TKaHel. Korga KoHcepBaTUBHOE
JleyeHue He AaéT A0NKHOro apdeKTa, XMpypruieckme MmeToabl CTaHOBATCA HEOOX0AMMbIMUM A5
BOCCTAHOB/IEHNA HOPMaA/IbHOrO KPOBOTOKA U NPeAoTBPaLLEHNA CEPbEIHbIX OCIOXKHEHNM, TaKMUX KaK
MHOAPKT MMOKapAa, MHCYAbT AU FAHFPEHA KOHEYHOCTM.

1. OcHoBHble BUAbI COCYAUCTbIX OMepauuii Npu aTepocKkiepose

Ha gaHHbIA MOMEHT CyLLEeCTBYET HECKO/IbKO TUNOB COCYAMCTbIX ONepaLmini, KOTOpbIe MCNONb3YIOTCA
npu atepockaepose:

AopTOKOpOHapHoe WyHTUpoBaHue (AKLL) — 3To onepauwns, HanpasaeHHaa Ha 06xoz4 610KMPOBaAHHbIX
KOPOHApPHbIX apTepuii C MOMOLLbIO TPaHCNAaHTaTOB (COBCTBEHHbIE cocyAbl NaUMEHTa UM UCKYCCTBEHHbIE
npotesbl). AKLI ABnsetcs oAHOW M3 cambIX PacNpPOCTPaHEHHbIX NpoUeayp A1A NeYeHUs UWEeMUYECKOo
6onesHu cepaua.

AHIMONNACTUKA N CTEHTUPOBAHUE — MUHUMAJIbHO MHBA3UBHbIE BMELLATE/IbCTBA, KOTOPbIE NOMOratoT
PaCLUMPUTL CYXKEHHbIE COCyAbl C MOMOLLbIO 6aNNOHHbIX KAaTETEPOB U YCTAHOBKMU CTEHTOB. 3T METOAbI YacTo
MCNONb3YOTCA NPU JIEYEHUN KOPOHAPHbIX apTepui, a TaKKe NPU CYKEHUW COCYA0B HUXKHUX KOHEYHOCTEN.

KapoTuaHaa 3sHOApTEPIKTOMMA — XUPYPrUYeckoe ygpaneHue aTepoCKNepOTUYECKUX Onawek u3
COHHOW apTepuu C Lenbio NPeaoTBpaLLeHnsa MHcyAbTa. Onepauusa NPOBOAUTCA NPU BbIPaXKEHHOM CYXKeHUN
WM 3aKyNOpKe COHHbIX apTepui.

PEKOHCTPYKTMBHbIE onepaumm Ha nepudepuiiHbiX apTepusax — TaKkue onepauuu, Kak ypaneHue
aTEPOCKNEPOTUYECKUX BNsLLIEK, paclIMPEHME COCYAOB M aopTonofobHble onepaumu, UCNOMb3yoTca ANd
BOCCTAHOB/IEHUA KPOBOCHABXKEHMNA B KOHEYHOCTAX.

2. [MokasaHuA Ana npoBeneHna coCcyanCTbIX onepawmii

Ona npuHATMA pelleHna o NPoBeAEHMM COCYANCTOM onepaLmm y4UTbIBAOTCA HECKOIbKO KOYEBbIX
¢daKTopOoB:

Nwemmnyeckan 6onesHb cepala, KOTopasa He NOAAAEeTCA IeYEHUIO MeANKAaMEHTO3HbIMU CPeaCTBaAMM.

Cy»KeHue unm baokaaa apTepuin, BeAyLLMX K BaKHbIM OpraHam (Mos3ry, cepaLy, KOHEYHOCTAM).

MporpeccupoBaHue nepudepuitHO apTepuanbHO OONE3HK, YrPOKAOWEE KUSHEHHO BaXKHbIM
OpraHam Un KOHEYHOCTAM.

OcTpas 3aKynopKa apTepuii, KoTopas TpebyeT HEOTNOKHOIO BMELLIATEIbCTBA.

3. [ocneonepalMOHHbIN Nepros,

Mocne npoBeAeHMA COCYAMCTbIX OMEPaLUi BaXKHYIO POJib UrpaeT Moc/ieonepaumoHHbIi yxoa u
peabunutauma. lNaumeHTamM Ha3HAyaloTcA  aHTMArperaHTHble npenapatbl  4As8 NpeAoTBPaLLEHMSA
Tpomb6006pasoBaHuA U obecneymBaeTca KOHTPOb 32 YPOBHEM XO/IECTEPUHA M apTepManbHOro AaBaeHUs.
BakKHbIMM acneKkTamMmn NOCAeonepaumMoHHOro HabaaAeHUA ABNAIOTCA:

201



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

KoHTpo/b 33 COCTOAHMEM NPOXOANUMOCTM COCYA0B.

PerynapHbIi MOHUTOPUHE COCTOAHMS cepALia U COCYA0B C NOMOLLbIO COBPEMEHHbIX AMarHOCTUYECKNX
MEeTO/0B.

®Pusmyeckaa peabununtauma n Koppekuma gMeTbl ANA NoALEePHKAHNA HOPMAJIbHbBIX YPOBHEN K1pa B
KpOBM.

4.  PWCKM M OCNOXKHEHMA

Kak 1 ntobble xnpypruyeckme BMeLLATENbCTBA, COCYANCTbIE OnepaLmMmn CONPAXKEHbI C PASOM PUCKOB.
BO3MOKHble OC/I0XKHEHMA BK/OYALOT:

NHbeKunoHHble 3a6oeBaHMA B nocaeonepaumoHHbIA Nepuoa.

ObpaszoBaHne TpomboB B cCOCyZax, YTO MOXKET MPUBECTU K MOBTOPHOMY CYXKEHUIO WAWM MOSHOM
3aKynopKe apTepui.

MexaHu4ecKme NoBpeXaeHMA COCYANCTbIX CTEHOK UM HEPBHbIX OKOHYAHUN.

Peunpgme aTepockneposa, YTo MOXKeT NoTPeboBaTb AOMNOJHUTENbHbIX ONEpaLLUit

5. 3akntoyeHune

Cocyamuctble onepauum Npu aTepocKkaepos3e NPeacTaBAAtoT CcobOM BaXKHYH 4acTb KOMMJIEKCHOro
NleyeHnn, HanpaBJEHHOIO HA COXPaHeHWe 340pO0BbsA W NpenoTBpalleHMe ¢aTanbHbIX OCNOXKHEHWuM. C
KaXkAblM roOoM METOAbl NEeYEHUSA U XMPYPrMYecKne BMelLaTe/IbCTBa COBEPLUEHCTBYHOTCA, YTO NO3BONAET
3HAYMTENIbHO CHMXKaTb PUCKU M NOBbIWATb KAYECTBO KU3HU NaLMEHTOB NOC/e onepaLmu.

© MypaTosa M., 2025

MyxammeaoBa AKCOATaH, aCUCTEHT
Kadenpbl Ny4eBoi ANarHOCTUKM U Ie4eHnst OHKoorMK FocyAapCTBEHHOIO MeANLMHCKOTO
yHuBepcuTeTa TYpKMEHUCTaHa MMeHn MblpaTa MappbleBa

WHHOBALMOHHBIE METOAbl 9KCNPECC-AUATHOCTUKU B K/IMHUYECKOM NPAKTUKE

AHHOTauuA

CoBpeMeHHas K/AMHWYECKan NpakTMKa TpebyeT MaKCUMMasibHO ObICTPOro M TOYHOrO MOJyYeHUus
ONArHOCTMYECKUX AaHHbIX. DKCNpecc-AMarHOCTMKA, OCHOBAHHAA Ha WHHOBAUMOHHbLIX TEXHONOrMAX,
No3BOJIAET B TeYEHWE MUHYT ONpesennTb Hannume UHOEKUUN, BUOXMMMUUYECKUX HapYLIEeHWI, MapKepoB
BOCMAaNieHUs, cepAeyHblX MOBPEXAEHUN U AaxKe Onyxo/sieBblX NpoueccoB. B cTatbe paccmartpusatoTcs
COBPEMEHHbIE HanpaBAeHUA U TEXHONOMMU IKCNPECC-AMarHoCTUKU: UMMYyHOXpomaTorpaduyeckmne TecTbl,
MUKpodAtonaHbIE CUCTEMbI, BUOCEHCOPbLI, UCMO/Ib30BAHNE WCKYCCTBEHHOIO MHTENNIEKTa M MOOW/IbHbIX
nabopartopuii. Ocoboe BHMMaHME yaeneHO MPeMMyLLECTBAM, OrpaHUYEHUAM U NepcrnekTUBam pPas3BUTUSA
OAHHbIX TEXHONOMUNA.

Kntouesble cnosa:
3KCNpecc-AMarHocTnKa; MUKpodtonaHble TEXHONOrMN; BUOCEHCOPbI; UCKYCCTBEHHbIA MHTENNEKT;
nabopatopHana MeanUMHa; KTMHUYECKas NPaKTMKa; SKCNpecc-aHanum3bl; TesiemeauumHa.

B ycnosuax coBpemeHHON meanumHbl BbicTpan NOCTaHOBKA AMarHo3a MMeeT pellatolee 3HaYeHue
ANnA ncxoaa 3abonesaHnn. 3afeprkKa C ANarHOCTUKOM MOKET NPUBECTU K OCNOMNKHEHNAM U HeapPeKTUBHOMY
NleyeHuio.
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Pa3BuTME aKCNpecc-MmeToA40B AMATHOCTMKMU CTAI0 BO3MOXHbIM Biarofaps AOCTUXeHUAM B obnactu
HAaHOTEXHOMOMMA, OUOMHKeHepuKn, undposmusaLmMmM NabOPATOPHbIX MNPOLLECCOB W TenemeguumHbl.
(mdpi.com)

|. OCHOBHble HanpaBAeHUA MHHOBALMI B 3KCNpPecc-AnarHocTmke

1. UmmyHoxpomaTorpadumyeckmne skcnpecc-tectbl (MXA)

Hanbonee WMPOKO NPUMEHAOTCA B NPaKTMKe Baarogaps NpocToTe U CKOPOCTH.

Ucnonb3ytotca ana guardHoctukm COVID-19, rpunna, BUY, renatuta, 6epemeHHOCTM, TPOMOHMHA
(MHpapKT MMoKapaa).

CoBpemeHHble MXA-TeCcTbl WCMOJIb3YHOT HAHOYACTUUbl 30/10Ta, QGYOpPECUEHTHbIE METKUM U
MUKpOGAONLHbIE KaHa/bl AN1A NOBbILWEHNA YyBCTBUTENbHOCTU. (ncbi.nlm.nih.gov)

2. MukpodntongHble cuctemsl (“nabopatopus Ha unne”)

Mo3BONAIOT BbLINOAHATE AECATKM Peakumii Ha MMUKPOCKOMUYECKOW naaThopme C MMHUMAJbHBIM
Ko/sinyectBom bromaTtepmana.

MpumeHAatoTCA ANA aHann3a KPOBU, MOYMN, CHOHBI.

Ncnonb3yloTcs B HEOTNOXHOW MeauLmMHe U yaanéHHbIX KAMHMKaxX. (nature.com)

3. BbUOCEHCOpHbIe TEXHOI0TMKN

BuoceHcopbl NO3BONAIOT B PEXKMME peasibHOro BpeMeHM OBHapyKnBaTb BUOMONEKYbI — FHOKO3Y,
KapaMoMapKepbl, UUTOKUHbI, MUKPOOHbIE TOKCUHBI.

DNEeKTPOXMMUYECKME N ONTUYECKME BMOCEHCOpPbl CEFrOAHA AKTUBHO BHELPAIOTCA B KAapAMOAOTrUIO,
3HAOKPMHOJIOMMIO M OHKoNOrUH0. (sciencedirect.com)

BeayTtca pa3paboTKM CEHCOPOB, MHTENPUPOBAHHbLIX B “yMHbIe” Bpac/iieTbl U HOCUMbIE YCTPOCTBA.

4. WCKyCCTBEHHbIM MHTENNEKT M LMdpOoBan sKCNpecc-4MarHOCTMKa

Al-anropuMTMbl aHAaNU3UPYIOT Pe3y/bTaTbl aHA/IM30B, N30OPAXKEHUI M AaHHbIX CEHCOPOB ObiCTpee U
TOYHEE, YEM YE/I0BEK.

B pagmonornmn n Aepmatonorum NpUMeEHAOTCA CUCTEMbI A1 PAcno3HaBaHWA NaToaoruii no ¢goTo.

B nabopaTopHOW AMArHOCTUKE — A/ MHTEpnpeTauMu CNeKTPoB, MMMYHOAHA/M30B U LUTOrPamM.
(frontiersin.org)

5. TenemeanumHa n mobunbHble nabopatopum

MepeHoCHble YCTPOMCTBA MO3BO/IAIOT BbINOMHATbL 3KCNPECC-aHan3bl BHe N1abopaTopuit: B NosiesbIx
YCNOBUAX, Ha AOMY, B CKOpoW nomowwm. (who.int)

TenemeanumHckne naatopmbl obecneymBaloT nepeadvy LaHHbIX Bpayy B PeKMMeE peasibHOro
BPEMEHM.

Il. MpenmyLecTBa akcnpecc-AnarHoCTUKM

BbicTpoe nonyyeHue pesynbTaTta (5—30 MUHYT).

MuHMMaNbHOE KoIMYecTBo buomatepuana.

BO3MOXHOCTb NpUMeEHeHUA BHe flabopaTopuim.

MoBbllweHMe JOCTYNHOCTM AMATHOCTUKMN B OTAANEHHbIX PafOHaXx.

CHUXKeHMe HarpysKku Ha 1abopaTopun 1 CTaumoHapbl.

[Il. OrpaHunyeHna n npobaembl BHeAPEHUA

BO3MOXHbl€ I0}KHOMONOKMTEbHbIE/NOXKHOOTPMLATE bHbIE Pe3yabTaTbl.

HeobxoaMmocTb BaMaaummn n cepTuduKaLmm TecTos.

TpebyeTca obyuyeHMe nepcoHana U KOHTPOb KayecTBa.

CTOMMOCTb BbICOKOTEXHO/IOTMYHBIX YCTPOMCTB MOXKET ObITb NPENATCTBMEM /1A MAaCCOBOrO BHEAPEHUA.
(pubmed.ncbi.nlm.nih.gov)

IV. MepcneKTmebl pa3BuUTHA
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NHTerpaumsa MMKPopAOUAHbIX YUNOB U UCKYCCTBEHHOTO UHTEINIEKTA B €ANHbIE CUCTEMDI.

Pa3paboTka MHOTOpyHKLMOHANbHbIX NAATPOPM (OAMH UMM — HECKOJIbKO aHanu3os).lpumeHeHue
HAaHOMATEPUANIOB M KBAHTOBbIX TEXHOJIOMMIA AR MNOBbILEHUA YyBCTBUTENBHOCTU. MaccoBoe BHeapeHue
«HOCMMOWM ANArHOCTUKMU» — BpacneTbl, KOHTAKTHbIE INH3bI, MMKPOCEHCOPbI.

Co3paHue ceTelt yaanéHHOro MOHUTOPUHIA COCTOAHMA NALMeHTa. (springer.com)

3akntoyeHune

MHHOBAUMOHHbIE  METOAbl  IKCNPECC-AMArHOCTUKM  PagUKaJbHO  M3MEHWIM  COBPEMEHHYIO
KAMHUYECKYIO NPaKTMRY. OHM 0becneymBatloT 6bICTPOE NPUHATUE PELLUEHWN, YAYyYLIEHWE UCXOLO0B JIeYEHMUA U
nosbiweHne 3PpPeKTUBHOCTM 34paBOOXPaHEHMA. B 6anKallumMe rofbl OXMAAETCA MHTerpaumsa sKcnpecc-
TECTUPOBAHMA C WCKYCCTBEHHbIM WHTENNIEKTOM W TeNemMeguuMHOM, YTO CO34acT OCHOBY Ans
NnepcoHannM3MpoBaHHON, MOBUILHOWN N NPeaUKTUBHOM MeanLumMHbl byayuiero

CnMCOK UCNOb30BaHHOM INTepaTypbl:

1. Tiwari P., et al. Recent trends in biosensors for rapid clinical diagnostics. Biosens Bioelectron, 2024.

(sciencedirect.com)

2. Li Y., et al. Microfluidic lab-on-a-chip systems for point-of-care diagnostics. Nature Biotechnology, 2023.

(nature.com)

3. WHO. Telemedicine and point-of-care testing in healthcare. World Health Organization Report, 2024.

(who.int)

4. Frontiers in Medicine. Artificial Intelligence in Rapid Clinical Diagnostics, 2023. (frontiersin.org)

5. PubMed Review. Challenges and perspectives of rapid diagnostics in modern medicine., 2025.

(pubmed.ncbi.nim.nih.gov)

6. Springer Open. Emerging technologies for fast and accurate point-of-care testing, 2024. (springer.com)
© MyxammepgoBsa A., 2025

YAK616
MyxammepgoBa 3yneiixa PegKenoBHa
MpenogasaTtenb Kadeapbl NaToNOrMyeckon pusnonormm
locypapctBeHHbIM MeanumHCKnin yHuBepcuTeT TypKMeHUCTaHa nmeHu MeolipaTa Mappeoblesa.
TypKMeHucTaH, . Awxabag,

NATONOMNMYECKAA ®H13UO0N0NMA PEAKTUBHOCTU OPTAHU3MA

AHHOTauuA

B cTaTbe paccmaTpmBatoTC OCHOBHbIE MEXaHW3Mbl MAaTONOMMYECKON PEAKTUBHOCTU OpPraHM3ma n mnx
ponb B pa3suTum 3abonesaHunii. Ocoboe BHUMaHUeE yaensieTca U3SMEeHEHUAM B UMMYHHOW, SHAOKPUHHOMW U
HEPBHOM cCUCTEMAX, ONpeaenAloWnM XapaKTep MaTo/IorMYeckon peakumun. AHanusmpytotca ¢akTopbl,
B/IMAIOLLME HA YPOBEHb PEAKTUBHOCTU, BK/KOYas reHeTMYEeCKUe, BO3pacTHble U cpefoBble 0COBeHHOCTMU.
Moa4yépKmnBaeTca, YTO HapylleHMe HOPMasibHOM PEeaKTUBHOCTM OpraHU3Ma SIBAAETCS BaXHbIM 3BEHOM
natoreHesa MHorux 6onesHelt, a eé Koppekuusa umeeT 60siblloe 3HAYEHUE B NPOPUNAKTUKE N NEeYEHUM
NaTo/IOrMYEeCKNX NPOLLECCOB.

KntoueBble cnosa:
peaKTUBHOCTb, NaTosornyeckan pusnonornsa, UMMyHUTET, aganTauns, naToreHes, cTpecc.
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Muhammedova Zuleikha Redzhepovna
Lecturer of the Department of Pathological Physiology
Myrat Garryev State Medical University of Turkmenistan.
Turkmenistan, Ashgabat
PATHOLOGICAL PHYSIOLOGY OF BODY REACTIVITY

Annotation
The article examines the main mechanisms of the body’s pathological reactivity and their role in the
development of diseases. Special attention is paid to changes in the immune, endocrine, and nervous systems
that determine the nature of pathological reactions. Factors influencing the level of reactivity, including
genetic, age-related, and environmental aspects, are analyzed. It is emphasized that the disturbance of
normal body reactivity plays an important role in the pathogenesis of many diseases, and its correction is
essential for the prevention and treatment of pathological processes.
Keywords:
reactivity, pathological physiology, immunity, adaptation, pathogenesis, stress.

1. BBegeHue

PeakTMBHOCTb OpraHM3mMa — 3TO CMOCOBHOCTb }KMBOW CUCTEMbI OTBEYATb HA BHELUHWE U BHYTPEHHUE
pasgparkutenn. B Hopme peakTMBHOCTb obecneyvBaeT afanTauuio OpraHM3Ma K WM3MEHEHUSM cpegpbl.
OaHaKo NpW HapyLeHUU PerynsaTopHbIX MEXaHWM3MOB OHA CTAHOBMTCA MaTOJIOFMYECKOW, YTO NPUBOAMUT K
pa3BuTMIO 3aboneBaHuit. M3yyeHWe NaTONOrMUYECKOM PEaKTUBHOCTM WMMEET Ba)KHOe 3HauyeHue Ans
NMOHUMaAHUA NaToreHe3sa Pas3/IMvYHbIX MATONIOTNMYECKUX COCTOAHWUI N NOUCKA nyTeﬁ X Koppekuunun.

2. MoHATne U KnaccudUKaums peakTUBHOCTU

PeakTMBHOCTb MNOApPA3AeNseTcss Ha HOPMA/IbHYIO, MOHWMMKEHHYIO W MOBbIWeEHHY. HopmanbHas
peakTMBHOCTb 06ecrneynBaeT afleKBaTHbIN OTBET Ha Pa3ApaKUTe b, NOHUKEHHAA — MPUBOAUT K CHUMKEHUIO
YCTOMUYMBOCTU OpraHU3mMa, a MOBbIWEHHAA — K FMMNep3pruyeckMm peakumsam, 4acTo fieXKallum B OCHOBe
anneprmﬁ M ayTOMMMYHHbIX NPOLLECCOB. M3meHeHunA PEeaKTUBHOCTU 3aBUCAT OT d)yHKLI,MOHaI'IbHOFO COCTOAHMA
HEPBHOMN, 3HAOKPUHHON U MMMYHHOW CUCTEM, KOTopble obecrneuyMBaloT COrNacoBaHHOCTb afanTUBHbIX
peakummn.

3. MaTonornyeckne Gopmbl PeaKTUBHOCTH

MaTonornyeckan pPeakTUBHOCTb MNPOABASETCA B BUAE T[UNEepepruyeckux (4pesmepHbix) uau
rmnoaprmyecknx (ocnabneHHbix) oTBeToB. K runepeprMyeckMm peakumam OTHOCAT annepruyeckue,
AyTOMMMYHHbIE U BOCMa/INTENbHbIE MPOLLECChI, @ K TMNO3PTMYECKUM — UMMYHOLEeDULIUTHBIE COCTOAHUA U
XPOHUUYeckme uHbeKunun. MpuM 3TOM HapyllaeTca paBHOBECME MeXKAy CUCTEMaMM BO3OYXKAeHMA WU
TOPMOXKEHUSA, YTO NPUBOAUT K CPbIBY adanTaLuu.

4. Ponb HEPBHOM U SHAOKPUHHOM CUCTEM B PEryNALUN PEaKTUBHOCTU

HepBHas 1 3HAOKPUHHAA CUCTEMbI UTPAOT KKOYEBYHO PO/Ib B NOAAEPMKAHMM PEaKTUBHOIO paBHOBECHS.
Moa BANSHMEM CTPECCOPOB aKTUBUPYETCA rMnoTanamo-runodusapHoO-HaaNoYe4HMKoOBas 0Cb, U3MEHSEeTcA
YPOBEHb TFOPMOHOB KOPTM30/la W agpeHanuHa. [lpu  xpoHuyeckom cTpecce  dopmupyeTcs
Ae3aflanTauMoHHbIA  CUHAPOM, NPOABAAKOWMIACA HapyweHunem obmeHa BellecTs, ocnabneHuem
UMMYHUTETA U NOBbILLEHWEM BOCIPUNUMUMUBOCTU K BONE3HAM.

5. IMmMyHoN0Ornyeckme acnekTbl NaTo/I0rMYECKON PeakTUBHOCTH

MMMyHHan cuctema ABNSETCA OCHOBHbIM PEry/IATOPOM PeaKTUBHbIX NpoLeccoB. MTMneppeakTUBHOCTb
NnposiBNseTcs B BUAE anNNeprnyeckMx M ayTOMMMYHHbIX 3aboneBaHWii, Toraa Kak TMMNOpPeakTUBHOCTb
NPUBOAMUT K CHUMKEHMUIO COMPOTMBAAEMOCTU MHEKUMAM. M3MeHeHUs B COOTHoWweHun T-xennepoB wn T-
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CYNnpeccopoB, HApPYLEHUU CUHTE3a LIUTOKMHOB WM aHTUTEN JIeXKaT B OCHOBE MNATONOMMYECKOM MMMYHHOW
peaKTUBHOCTH.

6. KnnHuyeckoe 3HavyeHne U KoppeKLma peakTUBHOCTH

MN3meHeHMe peaKTUBHOCTM OpraHM3mMa OKa3blBAeT MPAMOE BAMAHME HA TeyeHue 3aboneBaHWui, ux
ncxoa v adpdeKkTMBHOCTbL Tepanunn. Koppekumsa NaToNorMyeckon peakTMBHOCTM OCYLLECTBASETCA C MOMOLLbIO
WMMYHOMOAYNATOPOB, afanTtoreHoB, &u3MoTepanMm W NCUXOPErynaTOPHbIX  MeTo4oB. BarKHbIm
HanpaBAeHMEM ABAAETCA NPOOUNAKTUKA CTPECC-MHAYLMPOBAHHbLIX HApPyWeHUH U noadeprkaHue
HOPMaJIbHOrO YPOBHA aganTauuu.

7. 3aknoyeHne

MaTonornyeckas peakTMBHOCTb OpraHM3Ma npeactasBsifaeT coboi CAOXHbIA NpoLecc, CBA3aHHbLIN C
HapylweHMem pPerynaTopHbiX OyHKUMn. ToHMMaHMe e€é MexaHM3MOB MO3BO/AET LeAeHanpaBAeHHO
BO3EMCTBOBATb Ha K/OYEBbIE 3BEHbSA MATOreHes3a, YTo CNocobCcTBYyeT NPOPUAAKTUKE U NEYEHUID MHOMUX
3aboseBaHMin. ONTUMM3AUMA PEAKTUBHOCTM — BaXHbIl acneKkT COBPEMEHHON naTodusnonormm wu
KNMHUYECKON MeaANUMHbI.

CNUCOK UCNob30BaHHOM UTepPaTypbl:
1. Mokposckuit, B. N. Natonornyeckasa ¢usmonorna. — M.: MeauumHa, 2021. — 640 c.
2. KopoBKWH, B. ®. PeakTMBHOCTb M Pe3UCTEHTHOCTb OpraHMama. — CM6.: Mutep, 2020. — 312 c.
3. M'mnapos, M. 0. OcHoBbl 06wWe natonorum n agantaumn. — M.: Akagemmsa, 2019. — 288 c.
4. TpuHeswny, H. . UMmyHoNOrMYeckne acnekTbl NAaTONOMMYECKOM peakTMBHOCTU. — KasaHb: MegumumnHa, 2022.
—254 c.
5. Selye, H. The Stress of Life. — New York: McGraw-Hill, 2019. — 324 p.

©Myxammegosa 3.P., 2025

YAK 616-006
Mbipagos lenbgbimypag, NMawwmnesny,
AccuCTeHT Kadegpbl Iy4eBO AMArHOCTUKK, TEPANMU U OHKOIOTUMK
locynapcTBEHHbIM MeANLMHCKUA yHUBEpPCUTET TypKMeHUCcTaHa um. MblpaTa lappueBa
r. Alwxabag, TypKMeHUCTaH

B/IMAHUE GAKTOPOB BHELLHEM CPEAbl HA PA3BUTUE ONYXOJIEBbIX HOBOOEPA3OBAHWUI

AHHOTauuA

B ctatbe paccmaTpumBaloTcA OCHOBHble (aKTopbl BHELWIHEW cpebl, CNocOo6CTBYIOLIME Pa3BUTUIO
3/10KQYeCTBEHHbIX HOBOOOpPAa3oBaHWM Yy 4enoBeKa. AHanusMpyotTcs GUUYECKMe, XUMUYECKMe W
61oNIornYeckue KaHLLEPOreHHble areHTbl, a TakXKe MX BAUAHME Ha reHeTMYecKUin annapaT KaeTku. Ocoboe
BHMMAHME YyAEeNeHO MEeXaHW3My MYyTareHHOro AencTBuA, Poau pagauvauunu, 3arpasHuTeneir Bo3ayxa,
TabayHoOro gbiMa M NULLEBbLIX KaHLLEPOreHoB B NpoLecce onyxosieobpasoBaHus. MpueeneHbl COBpeMeHHbIe
OaHHble O MNPOOMAAKTMYECKMX Mepax M 3HAYEHUU IKOJIOTUYECKOTO KOHTPONA ANA CHUMKEHUA
OHKO/Iorn4yeckol 3aboneBaemocTy.

Kntouesble cnosa:
ONyX0/b, KaHLUEeporeHes, pagnaumnsa, XMMnM4eckne BeLLLecTsa, MyTaumm,
3KON0rna, OHKoNornA, NpoduiaKTUKa.
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OHKosornyeckme 3aboneBaHMA 3aHMMAlOT OA4HO M3 BeAyWMX MEecCT cpeau NPUYMH CMEepPTHOCTU
HacefeHus BO BCEM mMupe. B nocneaHue pecatunetus Habnogaetca ycToMumBan TeHAEHUMA K poOCTy
3a60neBaeMOCTW, YTO CBA3bIBAIOT C KOMMJEKCHbIM BO3AENCTBMEM HebnaronpuAaTHbIX paKTopoB
OKpY’KatoLWwen cpeabl Ha OPraHn3m YesioBeKa.

PasBuTMe onyxoneBblx HOBOOOPA30BaHWIM npeacTaBnfer coboi  MHOroaTanHbii  npoLecc,
BK/IOMAIOLLMIA BO3AENCTBUE KaHLLeporeHa, nospexaeHne JHK, HapyweHne perynsumm KNeTo4yHoro LWmMKkaa u
dbopmMmnpoBaHME aBTOHOMHbIX KNETOYHbIX KNOHOB. M3yuyeHuWe 3KONOrMyeckux ¢GaKToOpOB, Bbi3blBAOLLMX
MyTareHHble U3MeHeHua, umeeT 60sblloe 3HaYeHWe ANA NPOPUNAKTUKM M pPaHHEro BblABAEHMUA
OHKONATO/IOMUIA.

dusnueckue ¢akTopbl KaHueporeHesa. K uncny Hanbosee 3HaUMMbIX GU3NYECKUX KaHLEpPOreHoB
OTHOCATCA MOHM3MpPYLOLLEE U YNbTPAPUONETOBOE U3NTyYEHME.

e MoHusmpylowee nsnyyeHue (peHTreHOBCKOe, ramma- U anboa-nsydeHme) cnocobHo BbI3biBaTbh
pa3pbiBbl JHK, xpoMmocomHble abeppaLmm 1 TodeyHble MyTaLMn. 3TN USMEHEHUA NPUBOLAT K HAPYLUEHWNIO
MEXaHW3MOB penapaummn 1 anonTo3a, co34aBan NPesnocbIIKK A1a 3/10KaYeCcTBEHHOM TpaHchopmaumm
KNETOK.

¢ YnbTpaduroneroBoe usnyyeHue (ocobeHHo ananasoH UV-B) nHayumpyet obpasoBaHue
TUMMHOBbIX gMMepoB B [HK KOXMK, 4TO CNOCOBCTBYET PAa3BUTUIO MENAHOMbI U APYIMX BUAOB PaKa KOXKW.

3HAUMTENbHYIO PO/SIb MWIPAlOT TaKMKe 3/1eKTPOMArHWTHble MOo/A, CO34aBaemMble COBPEMEHHbIMU
TEXHUYECKMMMU YCTPOMCTBAMM, OAHAKO CTEMNEHb UX BAUAHMA Ha KaHLLEpOreHes oCTaéTcs NpegMeToM HayUHbIX
OWCKYyCCUN.

XMMUYECKMe BeLLeCcTBa COCTaBAAIOT OAHY M3 KPYMHENWMX rpynn KaHUueporeHHbix areHtoB. K Hum
OTHOCATCA:

¢ NMonuumKkanueckue apomartudeckue yrnesogopoabl (MAY), coaepalwmecs B TabayHom abiMe,
BbIX/IOMHbIX ra3ax, MPOAYKTax }KapeHusa msaca.

e HUTpo3amuHbI U HUTPaATbI, 06pasytoLLMECs NPU HENPABUABLHOM XPaHEHUM NULLEBLIX NPOAYKTOB.

o TAXKénble meTannbl (KaAMWUIN, HUKENb, MbILWbSAK), UCNOMb3YEMbIE B MPOMBILLAEHHOCTU.

Monagasa B OpraHuW3m, 3TU COEAUHEHUA MeTaboNM3UPYIOTCA B aKTMBHble GOPMbI, CNOCObHble
B3anmogencrteoBatb ¢ JHK n Bbi3biBaTb MyTaLMOHHbIE M 3MUFEHETUYECKME W3MEHEHMUA, YTO BeAET K
aKTMBaLMM OHKOIEHOB U MHAKTUBALLMM FEHOB-CYNPECCOPOB OMYXOEN.

JKonormyeckue u coumanbHbie acnekTbl. CoBpemeHHas ypbaHusaLms, 3arpasHeHme Bo3ayxa U Boapl,
MCMNO/Ib30BaHME NECTUUMAOB M MIACTMAcC CO34al0T KOMMJIEKCHOE KaHLLeporeHHoe BO3AeWCTBME HA
yenoseka. Hambonee onacHbIMW CYMTAOTCA AMOKCUMHBI, BeH30/, dopmanbaerna, a TaKKe NPOAYKTbI
cropaHus Tonamea. Kpome TOro, MasonoaBuKHbIA 06pa3 XKU3HW, HEpPALMOHANbHOE NUTaHUe U CTPeccoBble
baKTOpPbI YCUAMBAIOT YyBCTBUTENIBHOCTb OPraHM3Ma K KaHU,eporeHam.

Mo faHHbIM BcemnpHOM opraHusaumm 3apaBooxpaHeHms (BO3), no 80% cnyyaeB 3/10KaYeCTBEHHbIX
HOBOOOPa30BaHM MOTYT ObITb CBA3AHbI C BO3AENCTBMEM PAaKTOPOB BHELHEN cpeabl M 06pasa *KU3HMU, a He
C Hac/N1eACTBEHHOCTbIO.

3aknioueHune

daKTOpbl BHELLHEWN Cpeabl UTPatoT KNHOYEBYHO PO/ib B GOPMUPOBAHUM OHKONOTNYECKUX 3aboneBaHuiA.
KomnnekcHoe BO3AENCTBME paamaunu, XUMUYECKMX U BUONOrMYECKMX areHTOB HapyLUAeT reHeTUYECKyHo
CTabUNbHOCTb KNETOK M CMOCOBCTBYET PasBUTMIO OMyxoseBoro npouecca. CoBpeMeHHble MUCCneaoBaHus
noATBEPXKAAT HEOoO6XO4MMOCTb COYETAaHUA MEAMLMHCKUX, IKOMOFMYECKMX W COLMANbHbIX Mep AnA
CHUXKEHMA OHKOJIOrMYecKon 3a601eBaeMoCTy.

MoHMMaHWe MexaHW3MOB B3aMMOLENCTBMA OpPraHM3Ma M OKpYrKalollein cpenbl SABAAETCA OCHOBOW
3¢ PEKTMBHON NPOPUNAKTUKN U paHHEN ANArHOCTUKM paKa.
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OCOBEHHOCTU AUATHOCTUKW 3NOKAYECTBEHHbIX HOBOOEPA3OBAHUI

AHHOTauuA

B cratbe paccmaTpuBaloTCA  COBPEMEHHble  MeTogbl  AMArHOCTUKU  3/10Ka4yeCTBEHHbIX
HOBOODOPA30BaHUI M UX 3HAYEHME B PAHHEM BbISIBJIEHUWN OHKOJIOTMYECKUX 3abosieBaHnii. Ocoboe BHMMaHMe
yAEeNeHOo Ny4eBbIM METoAaM, TaKUM KaK KOMNbloTepHaa Tomorpadusa, MarHMTHO-pe3oHaHCHas Tomorpadus
M NO3UTPOHHO-IMUCCUOHHAaA TOMOFpad)VIFI. AHa}'Il/I3l/IpyI-OTC‘FI Mopd>onor1/|qecr(me N KIMHUKO-ANarHoctnyeckume
0COBEHHOCTM onyxosnen, poab NabopaToOPHbIX W UHCTPYMEHTasIbHbIX METOA0B, a TaKKe 3HauyeHue
KOMMNNEKCHOro noaxo/a B NOCTaHOBKEe AMArHosa.

Kniouesble cnosa:
3/10Ka4ecTBeEHHbIe HOBOOOPAa3oBaHUSA, AMArHOCTUKA, yYyeBas AMarHOCTMKa, KOMMblOTepHaa Tomorpadus,
MarHUTHO-pe3oHaHcHan Tomorpadus, buoncus, oHKonorus.

OHKonorunyeckne 3abosieBaHMA NPOAOAKAIOT OCTaBaTbCA OAHOM U3 Hanbosiee cepbEsHbIX Npobaem
COBPEMEHHOW MeanUMHbL. IPPEKTUBHOCTL /IeYeHMA BO MHOFOM 3aBWCMT OT CBOEBPEMEHHOW M TOYHOM
[ANarHOCTMKM, NO3BO/IAIOLLEN BbIABMTb OMNYX0/1E€BbIM NPOLLECC Ha paHHel cTaamu. CoBpeEMEHHbIe AOCTUKEHUA
B 061acTM Ny4eBOW AMATHOCTUKW, MOJIEKYAAPHOM 6MonorMm M nabopaTopHbIX MCCNeAO0BaHUI co3gatoT
ycnosua ans 601ee TOYHOro onpeaeseHns Xxapakrtepa U pacnpoCcTPaHEHHOCTM ONyX0u.

PaHHAA AMArHOCTMKA 3/10KaYecTBEeHHbIX HOBOOGPA30BaHUI MMEET BaKHOe 3HayeHue Ans Bblbopa
ONTUMa/IbHOM Ne4eBbHOMN TaKTUKM U NOBbILEHMA BbIXKMBAEMOCTM NaLMEHTOB.

Obuwme NPUHUMMbI AUArHOCTUKM 3/10Ka4eCTBEHHbIX ONyXo/ei

[narHocTMKa 3/710Ka4YecTBeHHbIX HOBOOOPA30BaHMI OCHOBAHA Ha COYETAHMM  KAWHMYECKMX,
nabopaTopHbIX, MOPHONAOrMYECKUX N MHCTPYMEHTA/IbHbBIX METOA0B.

OCHOBHbIMM 3Tanamm ABAAIOTCA:

e BbiAB/IEHNE CUMMNTOMOB U Kan06 NaumneHTa;

e NpoBeAeHME BU3YaNIU3NPYIOLLUX UCCAeA0BaHUI;

e Mopdonornyeckan sepndurKauma AMarHosa;

e OonpegeneHne CTaaum onyxoaesoro npouecca.

OAHMM M3 FNaBHbIX NPUHLMNOB ABAAETCA KOMMJAEKCHOCTb 06CeA0BaHNA, YTO NO3BONAET U3beXKaTb
ANarHOCTUYECKUX OWNBOK 1 onpeaevTb TOUHYIO I0KAaNN3aumio, Pasmepbl U CTPYKTYPY OMNyXou.

JlyyeBble meToAbl UCCNEA0BAHUA
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CoBpemMeHHble MeToAbl /IYy4EBOM AMATHOCTUKN 3aHUMAIOT BeAYLLYHO MO3ULMUIO B OHKONOTUMYECKOM
NpPaKTUKe.

- PeHTreHoNnOrMyeckme metoapl

PeHTtreHorpaduma n darooporpadua NPUMEHAOTCA 1A NEPBUYHOIO BbISIBAEHMA OMYXO/EeN OpraHoB
rPYLHON KNETKU, KOCTEN U XKeNyAovYHO-KULWEYHOro TpaKTa. HecmoTpA Ha OrpaHUYeHHble BO3MOXKHOCTH,
[AHHbIE METOAbl OCTAOTCA BAXKHbIMM NMPU MAacCOBOM CKPUHUHTE.

- KomnblotepHasa Tomorpadus (KT)

KT obecneumBaeT nocnoiiHoe u306pakeHWe TKAHeW WM OpraHOB, MO3BO/AA TOYHO OMpPeLenUTb
NIOKANIM3aUMIO U CTPYKTYPY OnyXoan. C NOMOLLLbHO KOHTPACTHOIO YCUIEHMA MOMKHO BbIABUTb CTENEHb MHBA3UK
W Hannume meTacTasos. KT ucnonblyerca Npyu AUMArHOCTUKE ONyxosei NErkux, neyeHu, roJIOBHOrO MO3ra,
NoAKEeNyA04HOM Kenesbl U APYrMX OPraHos.

- MarHuTHo-pe3oHaHcHasa Tomorpadusa (MPT)

MPT oTanyaeTcs BbICOKOW KOHTPACTHOCTbIO MATKUX TKaHEW U MO3BOJISET UCC/eA0BaTb CTPYKTYpbI,
HeAoCTynHble Apyrum metogam. OcobeHHO 3pdeKTMBHA NPU ANATHOCTUKE OMNYXO0J1eM FOIOBHOTO U CMMHHOIO
MO3ra, OpraHoOB Masioro Ta3a U MATKOTKAHHbIX CAPKOM.

- NO3UTPOHHO-3MUCCUOHHas Tomorpadua (MN3T)

M3T asnaerca oAHMM U3 CamMbiX NHOOPMATUBHbBIX METOA40B B COBPEMEHHOM OHKoJiornn. OHa OCHOBaHa
Ha perncTpauumn pacnpegeneHma pagmodpapmaLeBTUHECKMX MNPEnapaToB, 4YTO MO3BOAAET OUEHUTb
meTabosIMYecKyo akTUBHOCTb onyxoan. Metoa npumeHseTca ANA BblBJAEHUS MeTacTasoB M peunamBos, a
TaKXe 4/1A oUueHKN 3PHEKTUBHOCTM XMMMO- U IY4EBON TEPannu.

3aknoveHue

CoBpeMeHHas AMarHOCTMKa 3/10KaYeCTBEHHbIX HOBOOOpPa3oBaHWI HasMpyeTca Ha WMCNOb30BaHMMU
BbICOKOTEXHO/IOTMYHbIX METOAOB BW3yanM3auMu, N1abopaTopHbIX M MOPPOSOTMYECKMX WCCAeL0BaHUN.
CBoeBpeMeHHOEe NPUMEHEHME 3TUX METOA0B NO3BONSAET CYLLECTBEHHO NOBbICUTL 3PPEKTUBHOCTL NEYEHUA U
YBE/INYUTL MPOAO/IKUTENBHOCTD XU3HU NauMeHTOoB. Pa3Butne nyyeBor ANMarHOCTUKM, COBEPLUEHCTBOBAHME
MONEKYNAPHBIX METOL0B M BHEAPEeHWEe WCKYCCTBEHHOTO WHTENJIEKTa B  AMArHOCTUMYECKMM npoLecc
OTKPbIBAlOT HOBble MNEpPCneKTUBbl A/NA pPaHHEro BbIABAEHUA W MNEPCOHANIM3MPOBAHHOM Tepanuu
OHKONOIMYeCKNX 3aboneBaHM.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:
TpaxteHbepr U. M., Boituyk A. B. CoBpemeHHble METOAb! AMArHOCTUKKN B OHKoNorMK. — Kunes: 3a0posbe, 2020.
Hall E. J., Giaccia A. J. Radiobiology for the Radiologist. — Lippincott Williams & Wilkins, 2019.
Metpos B. A., Cokonoga E. H. JlyyeBasa gmMarHoctuka onyxonen yenoseka. — M.: '0TAP-Meaua, 2021.
WHO. Early cancer diagnosis and screening. — Geneva: World Health Organization, 2022.
© Mbipagos I'.M., 2025
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AOEHTONOrMNA B OHKONOIMMmn

AHHOTauuA
B cTaTbe paccmaTpuBaEeTCs COBPEMEHHOEe HanpaBieHWe MeAMUMHCKOW HayKM — OEeHToNorvsA B
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OHKO/IOTMK, M3y4alollee B3aMMOCBA3b CTOMATO/I0rMYECKOro 340P0BbA WM OHKONOrMYECcKUX 3aboneBaHui.
Ocoboe BHMMaHWEe yaeneHo NPoPUNIAKTUKE, AMArHOCTUKE W JIEYEHUIO OC/IOKHEHWI B MOMIOCTU pTa y
NauMeHTOB, NMPOXOAALLMX NPOTMBOOMYXONEBYIO Tepanuio. AHANMU3UPYIOTCA MEeTOAbl CTOMATO/10rMYEeCKOro
conposoXxaeHmA OHKON0Ir'nM4yecKunx 60}1beIX, BKAKOYaA TepaneBTn4ecKkue, Xupyprunyeckume n
npodunakTMYeCcKne Noaxoabl, Hanpas/eHHble Ha NOBbIWEHWE KAYeCTBa *KU3HU NALNEHTOB.
Kntouesble cnosa:
OHKOJ10TnA, AeHTON0IMA, CTOMATO/1I0TM4eCKNe OCNI0XKHEHUA, nNydeBana Tepanusa,
MYKO3UT, OCTEOHEKPO3, peabunmrtaums.

CoBpemMeHHan OHKOJ/IOTMA aKTMBHO PA3BMBAETCA B HAMpPaB/JIEHWUM KOMIMJIEKCHOIO Noaxo4a K ie4eHuto
60MbHbIX, 4YTO TpebyeT y4yacTMA CMeuMaNUCTOB PasinyHbIX MNpoduneir, B TOM 4YUC/e CTOMATONOrOB.
OHKoormyeckme 3abonesaHma U Ux Tepanua (XMMKo-, 1y4eBas U1 UMMyHOTepanus) 4acTo CONpPoBOXKAA0TCA
No6oYHbIMU 3ddeKTamm, 3aTparnBaloWUMMN OpraHbl M TKaHM NOJIOCTU pTa. B €BA3W C 3TUM AeHToNorns B
OHKONOTUW  CTAHOBUTCA HEOTbEMIEMOM YacTbl0  MEXAUCUMNAMHAPHOW OHKOIOFMYECKOM MNOMOLM,
HamnpaB/IEHHOM Ha NpeaynpeXXaeHne uU NevyeHne CTOMaTOoIOrMYECKUX OCNOMKHEHUI, BOZHUKAIOWMX B X04e
NPOTUBOOMYXO/IEBOrO SIEYEHUS.

3HayeHne AEeHTONOMMN B OHKONOTMYECKOM NPAKTUKE

340poOBbe MOJIOCTU pTa UrpaeT BarKHYIO PO/b B OBLLEM COCTOSHMM OHKOJIOTMYECKOro naumeHTa.
Hannume xpoHuYeckux WMHGPEKUMOHHbIX o4yaros, 3abosneBaHu AEceH WaM 3yDO0B MOXKET YCUANBaTb
OC/IOXKHEHUSA NPU NPOBEAEHNN XMMMOTEPANUKN U 0OYHEHMUSA.

CTomatosiornyeckoe obcnegoBaHWe nepes, Hayalom MPOTUBOOMYXOJIEBOTO NedyeHua sBAseTcA
0653aTeNIbHbIM 3Tanom, MO3BOAAIOWMM BbIABUTb M YCTPAHUTb MOTEHUMAbHbIE UCTOYHWKN WHEKLUU.
PaHHAA caHauus POTOBOWM MOJIOCTUM CHWMKAET PUCK Pa3BUTUA MYKO3MTa, OCTEOHEKPO3a M CENTUYECKUX
OC/IO’KHEHWM, YTO HaNPAMYIO BIMAET Ha YCNELHOCTb TePanum 1 BbIXXKMBAaeMOCTb NaLMEHTOB.

OCHOBHbIe CTOMATO/IOrMYecKne OCNIOKHEHUA NPU OHKOIOTMYECKUX 3a601eBaHUAX

K Hanbonee yacTbim NOParKEHUSAM NOAOCTU PTa Y OHKONOTMYECKUX NALLMEHTOB OTHOCATCA:

e OpanbHbIN  MYKO3UT — BOCNAJIEHME CAUM3UCTOM 0DOONOYKKU, BO3HMKalOWee BCAeACTBUE
UMTOTOKCUYECKOrO AeNCTBUA XMMUO- MAM NydeBoit Tepanuu. ConpoBoxkgaetcs 60nblo, 3po3vaMU U
3aTpygHEHNEM NPUEMA NULLN.

e KcepocTomuma — cyxocCTb BO PTY, BbI3BaHHAA NOPasKeHUEM C/IIOHHBIX Kené3 npu 061y4eHnn rosiossl
n wen.

e OCTEOHEKPO3 YeNtoCTM — TAXKENOE OCNOXKHEHME, Pa3BMUBAtOLEECS NPU AJIUTENBHOM MPUMEHEHUU
6ucdocdoHaToB MK Nocsie 06ayHeHUs.

e BropuuHble rpubKoBble W OaKTepuanbHble WHIEKUUK, ycyrybaalowme TeYeHMe OCHOBHOIO
3abonesaHus.

e CTOMaTUT U NapoAOoHTONaTUN, BO3HMKaOLWMeE Ha GoHE UMMYHOAEDULIUTHBIX COCTOAHUN.

3TV OCNIOXKHEHMA CYLLLECTBEHHO CHUMKAKOT KauyecTBO M3HWU BO/bHbIX, Bbi3biBas 60/1b, NOTEPO anneTuTa
N yXyaweHne obLero cCocToaHus.

Ponb cTomaTonora B OHKO/IOrMYECKON KOMaHAae

CTOMaTo/I0r AABNAETCA BaXKHbIM 3BEHOM MENXKAUCUMMNIMHAPHOW KOMaHAbl, Y4acTBYOWEN B BegeHUN
OHKONOrnYecknx 60bHbIX. Ero 3aia4a — He TONbKO YCTPaHEeHME 04aroB MHGEKLUMN, HO U COMPOBOXKAEHME
naLMeHTa Ha BCex 3Tanax ieueHua: 4o, BO BPEMA M Nocse NPOTUBOOMYX0NEBOMN Tepanuu.

KomnnekcHoe [AEHTO/IOrMYECKOE COMPOBOMKAEHME CNOCOBCTBYET Y/YYLWEHUIO NEPEHOCUMOCTHU
JIeYeHUs, CHUXKEHMIO YaCTOTbl OCNIOXKHEHMUI N YCKOPEHUIO NpoLecca peabuantaumum.

3akntoveHue
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JeHTonorma B OHKONOIMM — 3TO NEPCNEKTUBHOE HAMpPaBAeHWE COBPEMEHHON MeaULMHBI,
HanpaB/ieHHOE Ha MpeaynperKAeHUe W NleYeHUe CTOMATO/IOTMYECKUX OC/IOMNKHEHWUIN Y OHKOJIOrMYECKUX
60/bHbIX. IbdEeKTUBHAA MHTErpaLmMa CTOMaTO/1I0roB B NPOLLECC MPOTUBOOMNYX0EBOM Tepanum obecneynsaeT
HEe TONbKO CHUMXXEHME YaCTOTbl OCOXKHEHWUI, HO U MOBBILEHME KAYECTBA KU3HWU NALMEHTOB, NPOXOAALLMX
TAXKENOE NleyeHme.

PaHHAS AMarHocTunka, NpodMnakTUKa U MHAMBUAYANbHbIN NOAXOA ABASIOTCS KAOYeBbIMU GaKTopamm
yCrnewHOoN OHKOAEHTON0TMYECKOM NPaKTUKN.

CNUCOK UCNOo/Ib30BaHHOW IUTEpPaTypbl:

1. Boposckum E. B., leoHTbes B. K. OcHoBbl cTomatonorum. — M.: MEQnpecc-uHdpopm, 2020.
2. Epstein J. B., Schubert M. M. Oral complications of cancer therapy. — Springer, 2018.
3. LallaR. V., Bowen J. MASCC/ISOO clinical practice guidelines for mucositis secondary to cancer therapy.
— Support Care Cancer, 2020.
4. Peterson D. E., Sonis S. T. Oral care in cancer therapy: a guide for health professionals. — Oxford Univ.
Press, 2016.

© Mbipagos I'.I1., 2025

YOK 614
MbipagoBa Maita CaxaToBHa
Crapwwuit npenogasaTesnb Kadenpbl HOpManbHOW dpusmoaormm
locypapctBeHHOro MeanumnHCKoro yHuBepcuteta TYypKMeHUCTaHa umeHn MblipaTa Mappblesa
TypKkmeHucTaH, r. Awxabag,

OBLWAA HOPMA/IbHAA ®U3NONOMUA LEHTPAIbHO HEPBHOM CUCTEMbI

AHHOTaUuA

UeHTpanbHas HepBHasa cuctema (LUHC) urpaeT KnoyeBylo ponb B perynsuum u KoopAvHauuu
[eAaTeNbHOCTM Bcero opraHmama. OHa obbeauHAeT MUANMapAbl HEPBHbIX KAETOK, obecneymsas
BOCnpuaTUe, 06paboTKy N nepegavy MHGOPMaLMU, KOHTPONb ABUKEHUN, SMOLUMIA, NAaMATM M NnoBeaeHus. B
CTaTb€ PAcCMaTPUBAOTCA CTPYKTYpHble U GYHKUMOHaNbHble ocobeHHocTM LIHC, npuHUmMnbl npoBeaeHuUA
BO3OY)KAEHUA, CUMHANTMYecKasa nepegaya, pedneKkTopHaa AeATeNbHOCTb, MEXaHM3Mbl MHTErpaumm wu
perynaumm GyHKUMN opraHM3ma. TaKKe OMUCbIBAETCA POJ/ib KOPbl FOJIOBHOMO MoO3ra, CIMHHOFO MO3ra M
NOAKOPKOBbIX 06pasoBaHWii B obecneyeHUW LENOCTHOCTM HepBHOM  perynauuu. [oHMMaHUue
¢usmnonornyeckmx ocHos LHC Heobxoaumo 4nAa  AMArHOCTUKM, NPOPUNAKTUKM UM JleyeHusn
HEeBPO/IOrMyYecknx 3aboneBaHun.

Kniouesble cnosa:
LeHTpasibHan HepBHan cucTema, HEMPOH, cuHanc, pedieKkc, Bo3byKaeHue,
TOPMOXKEHME, KOpa MO3ra, CIMHHOM MO3T.

Myradova Maya Sakhatovna

Senior Lecturer of the Department of Normal Physiology
Myrat Garryev State Medical University of Turkmenistan
Ashgabat, Turkmenistan
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GENERAL NORMAL PHYSIOLOGY OF THE CENTRAL NERVOUS SYSTEM

Abstract

The central nervous system (CNS) plays a key role in the regulation and coordination of the entire body.
It unites billions of nerve cells, providing perception, processing and transmission of information, control of
movements, emotions, memory and behavior. The article discusses the structural and functional features of
the CNS, the principles of excitation conduction, synaptic transmission, reflex activity, mechanisms of
integration and regulation of body functions. The role of the cerebral cortex, spinal cord, and subcortical
structures in ensuring the integrity of nervous regulation is also described. Understanding the physiological
foundations of the central nervous system is essential for the diagnosis, prevention, and treatment of
neurological disorders.

Keywords:
central nervous system, neuron, synapse, reflex, excitation, inhibition, cerebral cortex, spinal cord.

LeHTpanbHaa HepBHaA cuctema (LUHC) saBnseTcs BbICLIMM YPOBHEM perynaumm GyHKUUM opraHn3ama,
obecneumnBan MHTerpauuto scex pusmonornyeckux npoueccos. OHa BK/OYAET r0OJIOBHOM M CIMHHON MO3T,
KOTOpble COCTOAT M3 MWANMAPAOB HEWPOHOB, OOBEAUHEHHBIX B CAOXHble OYyHKLMOHaNbHble ceTn. LIHC
yrnpaBaseT BOCNPUATUEM, MbIWJEHUEM, OBUXKEHUEM, IMOLUMAMM M romeocta3om. OcHOBHas ¢yHKUMA
cMcTeMbl — MolyYeHue MHPopmaumm oT peLenTopos, eé 06paboTka u GopmmnpoBaHME OTBETHbLIX Peakumi
yepes adpdeKTopHble opraHbl. baarogapa KoopaAnHaLMK AeATeNbHOCTM PasanyHbix otaenos LLHC opraHusm
pearpyeT Ha W3MeHeHWsA BHELHel M BHyTpeHHel cpeabl. CoBpeMeHHble meTogbl Helpodusmonorum,
BK/IlOYas aneKkTposHuedanorpaduio n ¢yHKLMOHanbHyt0 MPT, No3BoAAOT M3yyYaTb aKTMBHOCTb MO3ra u
MEXaHU3Mbl CO3HaHUA. M3ydeHne HopmanbHon dpusmonormmn LLHC asnsetca dpyHAIMEHTOM ANA NOHUMAHMA
naToreHesa HEBPOJIOTMYECKUX U MCUXUYECKMX 3ab0neBaHMIA, a TaKKe Aasa pa3paboTKM HOBbIX METOA0B
NleyeHua n HelipopeabununTaumm.

HelipoH — OCHOBHaA CTPYKTYpHO-OYHKUMOHaNbHaA eanHuua UHC. OH coctouT m3 Tena (combl),
OEHAPUTOB U aKCcoHa. JeHApUTbl NPUHUMAIOT CUTHa/bl OT APYIUX KNETOK, @ aKCOH MPOBOAUT MMMYbCbl K
cnepyowemy HempoHy nam adpdpekTopy. MembpaHa HelipoHa obagaeT Bo36yAMMOCTbIO M MPOBOAMMOCTLIO,
obecneymBas reHepaumto U pacnpocTpaHeHWe NoTeHuMana aencTeuns. HelipoHbl pasamyatoTca no ¢popme,
pasmepam u pyHKLMAM — CEHCOPHbIEe, ABUraTe/IbHbIe U BCTaBOUYHble. Mexay HelipoHamM ycTaHaBAMBAlOTCA
cBA3M, 0bpasyowme HEMPOHHbIE LLENWU U CeTU, KOTopble GOPMMUPYIOT CIOXKHbIE MPOLLECCHI, TAKME KaK MaMsATb,
obyyeHMe M mblwneHne. Mepegaya CUrHana Mexay KAeTKaMu OCYLLEeCTB/AETCA Yepe3 CUHanchbl, rae
3NEKTPUYECKM uMNynbCc npeobpasyeTcd B XMMUYECKUWA. Bnarogapa CKOOpAVHWPOBAHHOW paboTe
MWIMOHOB HEMPOHOB 0bECneYMBaeTca HemnpepbiBHAA CBA3b MEXAY Pa3/IMYHbIMK OTAENaMU MO3ra, YTo
AenaeT BO3MOXKHOW MHTErpaumio U aganTtalmio opraHM3ma K USMEHEHUAM Cpesbl.

MNposeaeHne BO36YyKAEHUA B HEMPOHE OCHOBAHO HAa M3MEHEHUU MPOHULLAEMOCTM MembpaHbl Ana
WMOHOB HaTpuA M Kanusa. Mpu CTUMYAALUMM BO3HMKAET MOTEHLMAN LENCTBMA, KOTOPbLIA PacnpocTpaHseTcs
B/L0/1b aKCOHA 0 HEPBHOTO OKOHYaHMA. B cMHance aneKkTpuyeckunit curHan npeobpasyercs B XMMUYECKUI: U3
NPecUHaNTUYECKOro OKOHYaHMA BblAENAETCA MeanaTop (Hanpumep, aueTUAXoNuH, opamMmH, CEPOTOHMH),
KOTOPbIA  B3aMMOLEWNCTBYET C  PELLENTOpamu MOCTCMHANTUYECKOM MembpaHbl. 3TO  BbI3blBAET
OEenonapu3aumio AW  TMNepnonsapusaumio  KAeTKU-MUWEHW, B 3aBUCMMOCTM OT TuNa meamaTopa.
CvHanTuuyeckaa nepefadya MoXKeT ObiTb BO3Oy:Kaatowei uam TopmosHon. CKopocTb U 3ddeKTUBHOCTb
nepegayn 3aBUCAT OT KOAMYECTBA MeAMaTopa, MJAOTHOCTU PELEnTOPOB M COCTOAHUA MeMOpaHbl. ITOT
npouecc obecneynmBaeT HanpaBJeHWE U MOAYNALMIO HEPBHbBIX MMMYNbCOB, /IEXKalLMX B OCHOBe Bcex Gpopm
peatenbHocTn LLHC — oT npocTbix pediekcoB A0 CNOXKHbIX KOTHUTUBHBIX QYHKLIMNA.
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Pednekc — 310 ocHoBHan dopma aeatenbHocTn LIHC, npeacrasnastowan cobo oTBeT opraHM3ma Ha
pasapaxeHue Npu y4acTum HepBHOM cuctemel. J1toboi pednekc ocywectsaseTca no pednekTopHon ayre,
BKAtoYawlLwen peuentop, adpdepeHTHbIN HEWPOH, LEeHTpanbHoe 3BeHO, 3¢bdepeHTHbI HenpoH U
NCMNOIHUTENbHbIN opraH. MpocTble pedieKcbl peanmsyoTca Ha YPOBHE CMMHHOTO MO3ra, TOrAa Kak CNOXKHble
— NPW y4yacTMmM CTBO/IA, MO3XKeUKa U Kopbl 6oablimx nonywapuit. LLHC obnagaer cnocobHoCTbio K 06paTHOM
€BA3K, 4To obecneuymBaeT TOYHOCTb U KOOPAMHALMIO ABUXKEeHWN. bnarogapa pednekTopHOMY NPUHLMAY
obecneunBatoTca He TONbKO ABUraTefibHble, HO W BereTaTMBHble GYHKUMM — AbIXaHUe, MULeBapeHue,
cepaeyHas aeatenbHOCTb. PedaeKkTopHan feATeNbHOCTb NEXKUT B OCHOBE aZanTauum u obydyeHuna, TaK Kak
NOBTOPAOWMECA peaKLMM MOTYT MOANPULMPOBATLCA U 3aKpenaaTbesa, Gopmupys ycnoBHble pedaekcbl —
bYyHAAMEHT NCUXMYECKOM U NOBEAEHUYECKON AeATENBHOCTU Ye0BEKa.

Pabota LUHC ocHoBaHa Ha AMHAMWYECKOM pPaBHOBECUM ABYX MNPOLECCOB — BO3OyKAeHUs WU
TOPMOXKeHUusA. Bo3byrKaeHMe CBA3aHO C aKTMBAUMENW HEMPOHOB M nepefaden MMMNY/bCOB, Toraa Kak
TOPMOXKEHNE OrPaHNYMBAET UM NPEKpPALLAET 3Ty aKTUBHOCTb, NPEA0TBPALLAA NEpPErpy3Ky CUCTEMBI.
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BAXHOCTb TMTMEHbBI NUTAHUA NPU SNNAEMUNAX

AHHOTauuA

MrueHa NUTaAHUS UrpaeT KAYEeBYIo PO/b B COXPAaHEHUN 340P0BbA HAaCeNEHUst BO BPEMS 3NNUAEMUIA.
HecobntogeHne caHUTapHbIX HOPM CNOCOBCTBYET PacnpPOCTPaHEHNIO MHOEKLMN, YXYALEeHUIO UMMYHUTETa U
pocty 3aboneBaemocTW. PaumoHanbHoe NUTaHME WM KOHTPOAb KayecTBa MNPOAYKTOB NpeaoTBpallatoT
NnuLLEBble OTPaBEHMA N BTOPUYHbIE MHDEKLMK, OCOBEHHO B YC/IOBUAX MaccoBbix 3abosieBaHMin. B cTaTbe
paccmaTpuBatoTCA OCHOBHbIE HanpaBaeHUA NPOOUNAKTUKM MHDEKLMOHHbBIX PUCKOB, CBA3AHHbIE C MUTAHUEM,
W PO/ib CAaHUTAapPHO-TUTMEHUYECKOro 06pa3oBaHNA HaceneHns
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IMPORTANCE OF FOOD HYGIENE DURING EPIDEMICS

Abstract

Food hygiene plays a crucial role in maintaining public health during epidemics. Failure to comply with
sanitary standards contributes to the spread of infections, weakening of immunity, and an increase in disease
rates. Proper nutrition and food quality control prevent food poisoning and secondary infections, especially
in cases of mass diseases. The article discusses the main areas of prevention of infectious risks associated
with nutrition and the role of sanitary and hygienic education of the population.

Keywords:
food hygiene, epidemic, infection, prevention, food safety.

1. BeegeHue

Bo Bpemsa anuaemuin BONpoCbl rMruMeHbl NUTaHuMA npuobpetatoT ocoboe 3HaueHue. HapyweHue
CaHUTAPHbIX HOPM MPU XPaHEHUW, TPAHCMOPTUPOBKE U MPUFOTOBJEHUM MULWM MOXKET CTaTb MCTOYHUKOM
3aparkeHus. Bupycbl n 6aktepun cnocobHbl COXPaHATLCA HA NOBEPXHOCTAX U B NPOAYKTax, 0COHBEHHO npwu
HecobnoaeHUN TemnepaTypHOro pexuma. [osTomy opraHusauma 6e3onacHOro MNUTaHUA CTAaHOBMUTCA
HEOTbEM/IEMOI YACTblO NPOTMBO3MUAEMUYECKUX MEPOMPUATUIA. BarKHO yuuTbIBaTb HE TO/IbKO KAayecTBo
NPOAYKTOB, HO U WX MPOUCXOXKAEHWE, a TaKKe CaHUTAPHOE COCTOAHWE MNpeanpuUATUIA 06LLECTBEHHOTO
nutaHma. MHbopmmnpoBaHMe HaceseHMA O NPaBUIAX TMMrMeHbl NPU NPUTOTOBAEHUN NULLK U ynoTpebaeHum
BOZbl CMOCOBCTBYET CHWUMKEHWMIO PUCKA PaCnpOCTPaHeHMA WMHPeKumn. Takum o6pasom, KOHTPOAb 3a
NUTaHWEM ABAAETCA OAHUM U3 KNHOYEBbIX MHCTPYMEHTOB B 6opbbe ¢ annaemmuamm.

2. TurneHa NUTaHUA Kak 3NemMeHT NPoOUNAKTUKMY

MrmeHa nNUTaHWA npeacTasaseT coboit cucTemy MeponpuATUIA, HampasieHHbIX Ha obecneyeHue
6e3onacHocTM nuwmM. Bo Bpemsa annaemuii oHa NomoraeT nNpefoTBpaTUTL Nepeaady Bo3byautenein yepes
nuuiesble NPoAyKTbl U Boay. MbITbé pyK nepepn NpuUrotToBaeHMeM U ynoTpebaeHvem eapl, TepMuyecKas
06paboTka NPOAYKTOB M M30MAUMA OO/bHbIX — MNPOCTble, HO 3PPEKTUBHbIE Mepbl MPODPUNAKTUKM.
CaHuTapHble cny»Kbbl 06M3aHbl CneauTb 3a KayecTBOM BOAbl, MPOBEPATb MNpeanpuAtTua obwenuta u
marasuHbl. Kpome TOro, ocoboe BHMMaHWe yAenAaeTca MpPaBUIbHOMY XPaHEHUIO CKOPOMOPTALLMXCA
NpoAyKTOB, BeAb HapyleHWe TeMNepaTypHOro pexXmma cnocobCcTByeT Pa3sMHOMEHUIO MATOrEHHbIX
MWKPOOPraHM3moB. Takmm 06pa3som, CUCTEMHbIA KOHTPO/b NULWEBOM 6€30MacHOCTU CHUMKAET PUCK
BO3HMKHOBEHMA U PacnpoCcTpaHeHma MHOEKLMI cpeam HaceNeHUs B NePUOL INNAeMUNA.

3. Pob pauyoHanbHOro NUTaHMA B NOAAEPMKAHUN UMMYHUTETA

Bo Bpems annaemmnit opraHnM3m YenoBeKa NOABEPraeTcA NOBbILWEHHOW Harpy3ske. UMMyHHas cuctema
TpebyeT A4OCTaTOYHOTO KO/IMYecTBa 6e/1IKoB, BUTAMMHOB U MUKPO3/ieMeHTOB. HecbanaHCcMpoBaHHOE NUTaHWe
0CnabnaeT 3alWMTHbIE CUAbI, YTO YBEINYMBAET BOCMPUUMUYMBOCTL K MHPEKUMAM. YNOTpebaeHne CBEKMX
oBoulei, GpyKkToB, NpoayKkTos, Horatbix BUTaMMHOM C, LMHKOM U Kenes3om, Nomoraer noaaepKuMBaTb
UMMYHHYIO YCTOMYMBOCTb. He meHee Ba*KHO u3beratb nepeesaHus M ynotpebieHUs BpeLHOW NULLM,
MOCKOJIbKY OHAa HapylaeT obMeH BelwecTB M paboTy nedyeHW. BeegeHwe B PaLMOH KUCIOMOJIOYHbBIX
NpPoAyKTOB CNocobCTBYET HOPMANM3auMmM MWMKPOdIOPbl KULWEYHWUKA, KOTOpadA HanpAMyl CBA3aHa C
UMMYHUTETOM. TakMM 06pa3om, paumoHanbHOEe NUTaHME CTAHOBUTCA He TOJIbKO cnocobom npoduaakTmkm,
HO M Ba)KHbIM 3/1IEMEHTOM Tepanuu Npu aNULemMmsaXx.

4. CaHUTaPHbI KOHTPO/Ib MULLEBbLIX NPOAYKTOB

Bo Bpems anMAeMuin yCUAUBAETCA PO/b CAaHUTAPHOIO KOHTPO/IA 33 NPOU3BOACTBOM U peanunsaumnen
npoayKToB. KOHTpo/ibHble oOpraHbl 00f3aHbl NPOBEPATb KAYeCTBO Cblpbf, YC/NOBUIA  XpPaHEHWs,
TPAHCNOPTMPOBKM U NpoAarku. HapyLueHne sTUX HOPM MOXKET NPUBECTU K MAaCCOBbIM BCMbILKAM MHEKLNNA.
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Ocoboe BHUMaHWE yaenAeTca NPOAYKTaM KMBOTHOFO MPOMCXOXAEHWA, KOTOPbIE 4AcTO CTAHOBATCA
WMCTOYHMKOM OMACHbIX MAaTOreHoB. BarKHbIM HanpaBneHMem saBasaeTca nabopatopHoe uccnesosaHue npob
BOAbl M MUK, TaKKe HeobX0ANMMO CeaAnTb 3a CPOKAaMM FOAHOCTU U MapPKUPOBKOM TOBApPOB. TONbKO CTPOrnit
CaHWUTapPHbIN Hag3op cnocobeH NpeaoTBPaTUTb pacnpocTpaHeHMe 3ab0neBaHNI Yepes NULLEBbIE NPOAYKTLI.
KoHTposb gonxeH couyetaTtbca ¢ MHOOPMMPOBAHMEM HACENeHMsA O PUCKAX M Mepax H6e30MmacHoCTM npu
NOKYMKe M ynotpebneHnm nuim.

5. f'urneHa BoAabl 1 €€ 3HaYeHne Npu aNngemmax

KayectBo BoAbl Hanpamyto cBA3aHO ¢ 6e30MacHOCTbO NUTAaHMA. Bo Bpema anngemnit Ucnosib3oBaHue
HEOYMLLEHHOM BOAbl MOKET MPUBECTM K MACCOBbIM MHPEKLMAM, TaKUM KaK Xo/iepa, AN3EHTEepUs 1 renatuT
A. loatomy HeobxoAMMO KWUMNATUTb BOAY WAM UCNONb30BaTb GUALTPbLI, OCOBEHHO B palioHax C
Heb1aronpuATHOM CaHUTAPHOM OOCTAaHOBKOW. BaXKHO TakXe cneauTb 33 YUCTOTOM MOCYAbl U KYXOHHOrO
WHBEHTApA, BeAb MMEHHO Yepe3 BoAy 4acTo nepepatotca Bo3byautenn 3abonesaHunin. focysapcTBeHHbIe
CNyX6bl 00653aHbI KOHTPOJIMPOBATb COCTOAHME BOAOMNPOBOAOB WM KONOALEB. B ycnosusax ypesBbl4alHbIX
CUTyaUMn OpraHU3yoTCA MYyHKTbl CHabXeHus HaceneHus 6e3onacHoi NUTbeBOM BOAOKN. TakMm obpasom,
obecneyeHne rUrneHbl BOAbl SBAAETCA BaKHEWLWWM HanpasaeHUMemM MpoPUNAKTUKU UHPEKLMOHHbIX
3aboneBaHM BO BpemMsa 3NnaeMnUi.

6. ObpasoBaTesibHan Po/ib FTMIMEHbI MUTaHUA

MpocBelleHNe HaceNeHMA UTrpaeT pellatolyo posab B npodunaktmke 3abosesaHunii. Jliogam AONXKHbI
3HaTb, KaK MpaBu/ibHO 0b6pabaTbiBaTb MPOAYKTbI, MbITb PYKM, XPaHWUTb Nuwy M Boay. OCOOEHHO BaXKHO
obyyaTtb geTel M NOAPOCTKOB OCHOBAM IMrueHbl. B WKoNax m MeguUMHCKUX YYpEeKOAEHUAX Heobxoanmo
NpPoOBOAUTb  CaHUTAPHO-NPOCBETUTE/IbHbIE  MEPONPUATMA,  HanpasieHHble Ha  GopmMMpoBaHMe
OTBETCTBEHHOro OTHOLWEHMA K nuTaHuto. Cpeacrtsa mMaccoBon MHPoOpMaLMuM U couManbHble CeTU MOryT
3¢ PEKTMBHO PaAcnpoCTPaHATb AOCTOBEPHble cBefeHMA O 6e30MacHblX MpakTMKax. [oBbllWeHWe YPOBHS
TMIMEHNYECKOM KyNnbTypbl CMOCOGCTBYET CHUXEHUIO 3a60neBaeMoOCTM M YKpenieHUo o6LLecTBEHHOro
3popoBbA. Takmm ob6pasom, obpasoBaHMe WM MHOOPMUPOBAHWE HACENEHUA SABAAKOTCA KAHOYEBbIMM
anemeHTamm NPoPUNaKTUKN MHOEKUMIA BO BPEMA INULEMUN.

7. TocyaapcTBeHHble Mepbl No ob6ecnevyeHmto rMrMeHbl MUTaHUK.

locypapcTBeHHas NOAMTMKA B 001acTU TUIMEHbl NUTAaHMA HaAMpaB/ieHa Ha 3alWuTy 340POBbA
HaceneHus. Bo Bpems annaemMmin NPUHMMAKOTCA 4ONOHUTEIbHbIE MePbl KOHTPOJIA 33 KAYeCTBOM NPOAYKTOB,
CaHUTAPHbIM COCTOAHMEM MpPeanpUATUIN U BoLOCHAbXKeHMA. OpraHbl 34paBOOXpPaHEHMA pa3pabaTtbiBaloT
WMHCTPYKLMN M PEKOMEHAALUNN AN HAaceNeHUsa U PaboTHUKOB NULLEBOM NPOMbILW/IEHHOCTU. BaxKHO, YTO6bI
KOHTPO/1b OCYLLLECTBAAICA Ha BCeX 3Tanax — OT NPOU3BOACTBA A0 NoTpebneHus. TakKe 6onblIoe 3HaYeHue
UMEIOT MEXKBEAOMCTBEHHbIE NMPOrpamMmbl, 06beANHSAIOLLME YCUANA CAHUTAPHbIX CNYXK6, 06pasoBaTeNbHbIX
yupexgeHuin 1 CMW. locypapcTBeHHOe perynvpoBaHME MO3BOASIET NPefoTBPaTUTb pPacnpocTpaHeHue
MHOEKLUNI 1 MOBbICUTb YCTOMYMBOCTb OOLLLECTBA K INUAEMMUAM.

8. 3akntoueHune

MMrueHa NUTaHWA — BaXKHEWNLLUA 3N1EMEHT CUCTEMbI 06LLECTBEHHOrO 310p0BbA, 0COBEHHO B Nepuos,
anuaemuin. CobnogeHne CaHUTapPHbIX HOPM, palMOHasbHOE NMUTaHWE U KOHTPOJb KadecTBa NpoJyKTOB
NOMOraloT CHU3UTb PUCK 3aparKeHUs U YKPenuTb MMMYHUTET. Kaxablii YeN0BEK [0/I}KeH 0CO3HaBaTb CBOHO
OTBETCTBEHHOCTb 33 340POBbe — KaK JINYHOE, TaK M obuiectBeHHoe. TONbKO NpM B3aMMOAEeNCTBUM
rocyfapcrtea, MeOMLMHCKMX CTPYKTYP W HaceneHuss BO3MOMKHO 3ddeKTMBHOe npenoTBpalleHme
pacnpocTpaHeHua UHPeKumii. Takum obpasom, rMrmeHa NUTAHUA — 3TO He TONbKO MeAMLMHCKAn, HO U
coumanbHas 3afiaya, OT pPeLleHna KOTopon 3aBMcKT Baaronony4yume Bcero obuiectsa.
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TMrMEHNYECKAA OLUEHKA BJIMAHUA ANIKOIronA, TABAKA U HAPKOTUKOB HA OPTAHU3M

AHHOTauuA
B cTaTbe paccmaTpuMBatOTC OCHOBHbIE acMNeKTbl BAUAHMA anKkorons, Tabaka M HAPKOTUYECKMX BELLLECTB
Ha OPraHM3Mm YesIoBEKA C TOYKWU 3PEHUA TMIMeHbl U NPOdUAAKTUYECKON MeauunHbl. MpuBOAATCA AaHHbIE O
dOU3NONOINYECKUX, MCUXMYECKMX W COLUMaNbHbIX MOCNeacTBusax ynoTpebneHua 3Tux Beuwects. Ocoboe
BHUMaHME yAEe/IeHO UX KOMOUMHUPOBAHHOMY AENCTBUIO, HAPYLUEHNIO OOMEHHbIX NPOLLECCOB M NOBbIEHUIO
PUCKa XPOHWYECKMX 3aboseBaHUN. AHANU3MPYIOTCA COBPEMEHHble MOoAXOAbl K TMIMEHMYECKON OUEHKe
BpeAHbIX NPUBbIYEK U NPOPUNAKTUKE UX PACNIPOCTPAHEHMUA.
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HYGIENIC ASSESSMENT OF THE IMPACT OF ALCOHOL, TOBACCO AND DRUGS ON THE HUMAN BODY

Abstract
The article examines the main aspects of the impact of alcohol, tobacco, and narcotic substances on
the human body from the perspective of hygiene and preventive medicine. The physiological, psychological,
and social consequences of their use are analyzed. Special attention is given to their combined effects,
metabolic disturbances, and increased risk of chronic diseases. Modern approaches to hygienic assessment
and prevention of harmful habits are discussed.
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1. BeegeHue

MrueHa paccmaTpuBaeT BAUSIHUE Pas3/IMYHbIX GaKTOPOB OKpYrKaloLlen cpedbl U obpasa KU3HM Ha
3[,0poBbe YenoBeka. O4HUM U3 BaXKHENLLMX HanpaBAeHU NPodUIaKTUUECKOM MeanLMHbI ABNsAeTcA 6opbba
C BpeAHbIMM NpPMBbIYKAMU, TAKUMU KaK ynoTpebieHne ankorons, Tabaka M HapKOTUKOB. ITU BeLLECTBa
OKa3blBalOT MHOIOrpaHHOE BO3AENCTBME HA OpraHM3m, Hapylwas paboTy HepBHOM, cepaeuyHO-coCcyanCTom,
ObIXaTeNbHOM W NUWEBapUTEeNbHOM cucTem. B coBpemeHHbIX YCnoBMAX npobsiema 3aBUCMMOCTEM
npuobpeTtaeT rnobanbHbIN XapaKtep, 0cCOBEHHO cpean monoaeun. BeegeHne rmrmeHMYeckom oLEeHKU nx
B/IMAHMA NO3BOSIAET KOMMJIEKCHO aHa/M3MpoBaTb CTEMNeHb PUCKa, GOpMMpPOBaTb PEKOMEHZAUMM Mo
CHU)KEHMIO Bpefa WM paspabartbiBaTb Nporpammbel NPOGUNAKTUKK. Takol noaxon WMMeEET He TOJbKO
MeAMLUMHCKOe, HO M colManbHoe 3HauyeHMe, Hanpas/lIeHHOe Ha COXPaHeHMe 340Pp0BbA HaUMK U NOBbIWEHNE
KauyecTBa KM3HW HacesneHus.

2. BAnaHMe ankorons Ha OpraHM3M YeoBeKa

ANKOro/lb OTHOCMTCA K MNCUXOAKTUBHbLIM BELLECTBAM, YIHETAIOWMM AeATeNbHOCTb LLEHTPaAbHOM
HepBHOW cucTembl. [a)ke Manble [03bl 3TaHONA HapyLWaloT KOOPAMHALMIO ABUNKEHWUN, CHUMKALOT
KOHUEHTPAUMIO BHUMaHMA, BbI3bIBAOT 3NPOpUI0 U ocnabneHne KOHTpoAs Hag nosedeHuem. MMpwu
perynspHom ynotpebieHMM pasBMBAETCA a/KOrosbHaA 3aBUCMMOCTb, Noparkalowas nevyeHb (Kuposas
auctpodus, umppos), cepaue (Kapavomuonatva), Kenyaok (racTpuT, f3Ba), a TaKKe rO/I0BHOW MO3r
(cHMXeHMe MHTenneKTa, Aerpagaumnsa AMYHOCTM). ANIKOrosib paspyllaeT GepMeHTHble CUCTEMbI, HapyluaeT
obmeH BUTAaMWMHOB rpynnbl B U MUKpoanemeHTOB. MMrMeHUYecKas OLEHKa ynoTpebneHus ankorons
npeaycmaTpuBaeT onpeaeneHne 6e3onacHbIX 403, OLEHKY YPOBHA NOTpebaeHMsA B NONyAALMM 1 pa3paboTky
NPOGUNAKTUYECKMX Mep — MPOCBELLEHME HaCeNeHUA, OrpaHMYeHWe peKknambl U NPoAaxK, a TaKxke
dbopmMMpOBaHME Ky/IbTypbl 340P0BOr0 06pasa *KU3HM.

3. BosgeicTteune Tabaka M ero KOMNOHEHTOB

KypeHue Tabaka siBnsetcs oAHON U3 Hanbonee pacnpoCTPaHEHHbIX BpeAHbIX NPUBbIYEK, EXKEroaHo
npuBoAALLEN K MUAIMOHAM CMepTelt BO BCEM MUpe. HUKOTUH, CMOAbI, yrapHbili ras u TAXKe/ble MeTabl,
cofeprawmecs B TabayHOM gblMe, OKA3blBalOT TOKCMYECKOE BO3AEWCTBME HA AblXaTeslbHylo, cepaeyHo-
COCYANCTYIO M UMMYHHYIO CUCTEMbI. BAbIXaembli1 AbiM NoparkaeT 6PoOHXM, Nerkme, cnocobcTByeT PasBUTUIO
XPOHWYecKoro OpoHxuTa, amdusembl M paKa Nerkux. Y KypUNbLIMKOB BO3PACTaeT PUCK WHCYAbLTOB,
MHOAPKTOB M aTepoCKAepo3a. [MrMeHnyecKas oLeHKa KypeHua npegnonaraet u3yyeHne ypoBHA TabayHoro
3arpA3HeHns Bo3ayxa, aHaaAns3 aNMAeMMOIOrMYECcKUX AaHHbIX U OLEHKY 3PPEKTUBHOCTU NPOodUNIAKTUYECKMX
nporpamm. Bopbba ¢ KypeHrnem TpebyeT KOMNIEKCHbIX Mep: 3aKOHOAATE/IbHbIX OrPaHNYEHUIA, CAHUTAPHOTO
NPOCBELLLEHNA N CO34aHMA YCI0BUIA, CNOCOBCTBYIOLLMX OTKA3y OT HUKOTMHA.

4. TMrneHnYecKas XxapaKTepmMCcTUKa HapKOTUYECKMX BELLLECTB

HapKoTMKK — 3TO BellecTBa, OKa3blBalOLWME CU/IbHOE BAUSIHUE HA MCUXMKY U GU3MONOTUIO YeNOBEKa.
Nx ynoTpebneHune BeaeT K BbiCTpon GUINYECKON M NCUXMUYECKON 3aBUCUMOCTU, PaspyLIEHUIO IMYHOCTU U
perpagaumm  opraHumama. OnuitHble nNpou3BOAHble, KOKauMH, amdeTamMuHbl W CUHTETUYEeCcKue
NCUXOCTUMYIATOPbI HAPYLLAKOT AEATE/NbHOCTb HEPBHOM CUCTEMbI, 0OMEH BellecTs, paboTy cepaua v NeYeHu.
Mpn agnutenbHom ynoTpebneHun HabagalTca  UCTOLWEHWE, UMMMyHOAEedUUMUT, MHPEKUNOHHbIE
OCNOXKHEHUS, BKAoYas BUY n renatntbl. MTMrneHnYeckan oueHKa HapKOTUYECKMX BELLECTB HanpaB/ieHa Ha
BbISIBIEHWE COLMaNbHbIX U MeAULMHCKUX GaKTOpOoB, CNOCOBCTBYIOLWINX HAapKOMaHUKU, U pa3paboTKy mep
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npodunaktnkn. Ocoboe 3HayeHWe MmeroT obpasoBaTesibHble Nporpammol, GOPMUPOBAHME YCTONUYMBBIX
MOPa/ibHbIX YCTaHOBOK M MNOAAEP}KKA NOAEN, HAXOAALWMNXCS B rpynne pucKa.

5. CoBMecTHOe BO34eiCTBME anKorosa, Tabaka M HAPKOTUKOB

OpHoBpemeHHOe ynoTpebneHwe ankoronsa, Tabaka W HAPKOTUKOB YCWUAMBAET MX TOKCUYECKoe
OeNCTBUE M 3HAUNTE/IbHO YCKoPAET pasBuTue natosornin. KombMHMpoBaHHOE BAUAHME NPUBOAMT K TAXKESbIM
HapyweHMAamMm obmeHa BeLLecTB, pa3pyLUEHMIO COCYA0B, CHUMKEHMIO UMMYHUTETA U YCKOPEHHOMY CTapeHMUIO
opraHusma. OcobeHHO OnacHO COoYeTaHWe asIkorosia C HapKOTMKAMM, TaK KaK OHO Bbi3blBaeT rnybokue
HapylWeHMsa AblXaHWA, apuUTMUU U MOPaXKeHUs mo3ra. [UrMeHmyeckas OUEHKa KOMOMHMPOBAHHOTO
BO34ENCTBMA BK/OYAET M3y4yeHMe CTAaTUCTMKKU 3aboseBaemocTv, aHanm3 nabopaToOpHbIX AaHHbIX U
HabnogeHMe 3a NCUXOPU3UOIOTMYECKMM COCTOAHMEM /UL, YNOTPEObASOWMX HECKONbKO BeLLecTB
oAHOBpPeMeHHO. lMpodunakTnyeckne nporpammbl AOKHbI Y4UTbIBaTb B3aMMHOE ycuaeHne 3dpheKToB U
6bITb HanpaBaeHbl Ha GOPMUPOBAHME KOMIMIEKCHOTO OTKa3a OT BCEX BUA0B 3aBUCMMOCTEMN.

6. CounanbHO-TMrMEHNYECKMEe NOCNeACTBMA 3aBUCMMOCTH

BpegHble NPUBLIYKM OKasblBAlOT He TONbKO OMONOrMYeckoe, HO W BblpaKeHHOe couunanbHoe
BO3AeNCcTBME. ANKOroAu3M, KypeHuMe M HapKOMaHWs CrnocoBCTBYIOT POCTY MPECTYNHOCTM, CHUMKEHUIO
TPYAOCNOCOOHOCTY, Pa3pyLUEHUIO CeMEeNHbIX OTHOLWEHUN. C TMIMEeHNYECKOM TOYKM 3PEeHUsa 3TO BedeT K
Aerpagaumm  coumanbHOM cpeapl, YXyAWeHuo gemorpaduyeckmx nokasatenem U yBEIUYEHUIO
3KOHOMMYECKMX NOoTepPb. HapylweHne caHUTapHbIX HOPM U peXuma Tpyaa Y 3aBUCMMbIX H0AEN NOBbIWAET
PUCK TpaBmaTU3Ma U NpPodeccnoHabHbIX 3aboneBaHnii. MTMrneHnYeckan oueHKa 3TMx GakTopoB BKAtOYAET
MOHWUTOPUHT NOBEAEHMA HACENIEHUSA, BbIABAEHWE TPYMNN PUCKA U aHaNM3 CTAaTUCTUYECKMX AAHHbIX MO
CMepPTHOCTM U 3a60n1eBaeMOCTU. BaxkHoe 3HaYeHWe NMEIOT MeXBEeAOMCTBEHHbIe NPodUAaKTUYECKME MepPbI
— obpasoBaHue, CNopT, coLManbHaa NoaaepKKa U NPaBOBOE pPeryinpoBaHue.

7. NpodunnakTnKa n rMrMeHnYecKkme mepbl 3aLLnTbI

MNpodunnaktnka ynotpebaeHna ankorons, Tabaka M HapPKOTMKOB 6asuMpyeTcs Ha NpuHLMNaxX
rTMrMeHMYECKoro BoCNUTaHUA M GOPMUPOBAHNA OTBETCTBEHHOrO OTHOLWIEHWUA K COBCTBEHHOMY 30POBbIO.
OCHOBHbIMW  HanpaBAEHUSMM SBAAKOTCA CaHUTapHOE MpocBeleHne, WHPOPMUPOBAHWE O Bpese
3aBUCUMOCTEN, CO34aHME YCNOBMM ANA 340POBOrO Aocyra W pasButMe (GU3MYECKOM aKTUBHOCTW.
MeAnUMHCKNE yUupeKaeHUsA NpoBoAAT AnCnaHcepHoe HaboaeHWe 3a IMUaMK C NPU3HaKamMM 3aBUCUMOCTH,
ncuxoTepaneBTUYECKUE NPOrPaMMbl U MeANKAMEHTO3HOE ieyeHune. MMrneHnyeckasn oueHKa apheKTMBHOCTH
NPOPUNAKTUYECKUX MEPONPUATUIA  MNPOBOAMTCA Ha OCHOBE aHaAM3a CTAaTUCTUYECKMX AOaHHbIX U
COLMOJIOrMYECcKNX onpocoB. TONIbKO KOMMIEKCHbIM NOAX04, BKAIOYAOLNN MegnLMHCKME, 06pa3oBaTebHble
M couManbHble Mepbl, CNocobeH CcyLecTBEHHO CHW3UTb PACcnpPOCTPaHEHHOCTb BPeAHbIX MPUBbLIYEK B
obuecTse.

CnUCOK UCNOb30BaHHOW UTEpPaTypbl:
. Bopobbés, A. IN. TnrneHa n 3a0posbe Yenoseka. — M.: MeauumHa, 2020. — 384 c.
. KacbsHos, U. A. Mpodurnaktnyeckaa megmumHa. — CN6.: MNutep, 2019. — 412 c.
. BcemunpHas opraHumsaums 3gpaBooxpaHeHus. Global Report on Alcohol and Health. — Geneva: WHO, 2018.
. UBaHoBa, E. H. CoumanbHO-rurmneHnYeckme acneKkTbl HAPKOMaHmn. — M.: AkagemkHura, 2021. — 268 c.
. OraHecsH, . M. TabakokypeHue n ero nocnegcremsa. — M.: T90TAP-Megua, 2017. — 224 c.
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©MsammepcaxaTtosa C.M., 2025

00 N O U1l A WIN -

218



HAYYHbIN }XYPHAN «A POSTERIORI» ISSN (p) 2712-9462 / ISSN (e) 2541-8068 Nel11 /2025

YAK 612
HyHHaeB XagumyxammeTt 33Msmyxammeo0Buy
Mpenopgasatenb Kadpeapbl PU3KYAbTYPbI
locypapcTtBeHHOro MeauunHCKoOro yHusepceuteTa TypkmeHuctaHa umeHu Mbipata lNappblesa

BAXXHOCTb ®U3UYECKOW KYNbTYPbI B 3,0POBOM OBPA3E U3HU

AHHOTauuA

B cTaTbe pacKpbiBaeTcA 3HaYeHNe GDU3MUYECKON KyNbTYpbl KaKk BaxHenwero gpaktopa popMmnpoBaHua 1
noaAeprkaHua 340poBoro obpasa Km3HWU. PaccmaTpmuBaroTca OCHOBHbIE HanpaBAeHMA BANAHNA GU3NYECKUX
ynpaxKHeHU Ha PUuanYeckoe M MCUXMYECKOoe COCTOAHME YEeNOBEKa, a TaKX¥e UX posib B NpoduiakTuke
3abosieBaHM N NPOASEHUN aKTUBHOTO goaronetnsa. OTmeyaetca HeobXoAMMOCTb PA3BUTUSA MOTUBALMK K
peryifapHbIM 3aHATUAM (U3NYECKON Ky/IbTYpPOl C paHHero Bo3pacta U ¢GOpPMMPOBaAHUA Yy HaAcesieHUs
YCTONUMBbLIX MPUBbIYEK K 340POBOMY 06pasy KU3HU.

Kniouesble cnosa:
dusnyeckan KynbTypa, 340p0Bbe, 06pas KM3HU, NPOOUNAKTUKA, AKTUBHOCTb, AO/FONETHE.

Nunaev Khadzhimukhammet Ezizmukhammedovich
Teacher of the Department of Physical Education
Myrat Garryev State Medical University of Turkmenistan

THE IMPORTANCE OF PHYSICAL CULTURE IN A HEALTHY LIFESTYLE

Annotation
The article reveals the significance of physical culture as a key factor in the formation and maintenance
of a healthy lifestyle. It discusses the main ways in which physical activity influences a person’s physical and
mental well-being, its role in disease prevention, and the promotion of active longevity. The study
emphasizes the importance of developing motivation for regular physical exercise from an early age and
forming stable habits that support a healthy lifestyle among the population.
Keywords:
physical culture, health, lifestyle, prevention, activity, longevity.

BBeaeHue: ¢usmMyeckas KynbTypa SABAAETCA HEOTbEM/IEMOW 4YacTbio 340POBOro 06pasa KU3HU
COBPEMEHHOrO0 YenioBeKa. E€ 3HaYeHMe BbIXOAUT 32 PaMKM NPOCTOM ABUraTeIbHOM aKTUBHOCTM, NMOCKO/IbKY
OHa BAMAET Ha rAPMOHUYHOE Pa3BUTME IMYHOCTU, YKpenaeHne 340Pp0BbA U NoBbieHne paboTocnocobHOCTH.
B yC/NOBMAX YCKOPEHHOTO TeMMNa KU3HW WU YyBE/SIMYEHUA CTPeccoBbiX (GAKTOPOB ¢u3MuyecKan KynbTypa
CTAHOBUTCA MOLLHbIM CPEeACTBOM MoAAeprKaHMA U3MYECKOro M MCUMXMYECKOro paBHoBecua. PassuTue
KYAbTYypbl 340Pp0BbA U GOPMUPOBAHNE MPUBBIYKM K PEryAAPHbIM 3aHATUAM GUINYECKMMU YIParKHEHUAMM
[AOJIXKHO CTaTb NPUOPUTETHBIM HanpasaeHMem 06pa3oBaTesIbHOM U COLMANbHOM MOMNTUKM.

Ponb ¢u3MYeCKOW KynbTypbl B YKPEMNAEHUMM 340P0BbA: perynsapHble GU3MYECKUEe YNparKHEeHUs
CNOCOBCTBYIOT YAYULLEHWNIO PaboTbl CepAeYHO-COCYANCTON, AbIXaTe/IbHOM U ONOPHO-ABUraTeNbHOMN CUCTEM.

OHM noBbIWalOT 06MeH BeLW,ecTB, HOPMaAM3YIOT Maccy Tesa, YKPEnasatoT UMMYHUTET U MOBbIWALOT
YCTOMUMBOCTb OpraHuMama K 3abosneBaHuaM. ®OU3MONOrMYECKME WCCNeAO0BaHUA MNOATBEPNKAAIOT, YTO
aKTUBHble GOPMbl ABUMKEHUA CHUMKAIOT PUCK XPOHUUYECKMX 6Oone3Hel, TaKMX Kak rMNepToHWUA, caxapHblii
AnabeT n oxupeHue.
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®Pur3myeckaa KynbTypa OKa3blBaeT MOJIOKUTENbHOE BAMAHUE HE TOJIbKO Ha TeNo, HO M HA MCUXUKY,
nomoras 6opoTbCA C TPEBOXKHOCTbIO U CTPECCOM.

CoumanbHo-BoCnUTaTENIbHOE 3HaUYeHNE GU3NYECKON KYbTYpbl: GU3KYNAbTYpa GOpMUPYET Y YesoBEKA
TaKMe KayecTBa, KaK LeneycTpemMnEéHHOCTb, AUCUUNINHUPOBAHHOCTb, OTBETCTBEHHOCTb WU KOJJIEKTUBU3M.
3aHATMA CNOPTOM 1 GU3UYECKMMMU YIPAKHEHUAMM YKPENASIOT COLMabHble CBA3KN, CNOCOBCTBYIOT Pa3BUTUIO
KOMMYHMKauMn uM GOPMUPOBAHUIO MO3UTUBHBLIX MoAenel noBefdeHUsa. B LWKOAbHbIX W BY30BCKUX
nporpammax ¢usnyeckana KyabTypa MrpaeT BaKHYIO pPOJib B BOCMUTAHMM JIMYHOCTM, MNPUOBLLEHMM K
340poBOMY 06pasy KU3HM U YKpenaeHUn MopanbHO-BOIEBbIX KAYecTs.

dusmyeckas KynbTypa W nNpoduIakTUKa 3aboNeBaHUM: OAHUM U3  K/KOYEBbIX HaAMpaB/ieHUMU
dur3nYecKon KynbTypbl aBasetca npodunakTuka 3abonesaHnit. HayyHble AaHHble CBUMAETENBCTBYIOT, YTO
ymepeHHan ¢u3MYecKkas aKTUBHOCTb CHUMXKAET PUCK CEPAEYHO-COCYAMCTbIX U OOMEHHbIX HapyLIeHWW,
Y/Iy4LLAeT COCTOSAHUE HEPBHOWM CMUCTEMbI M CNOCODOCTBYET A0/T0/IETUIO. BayKHO, UTOObI 3aHATUA PU3NYECKON
KY/IbTYPOM HOCUIN CUCTEMATUYECKUI XapaKTep M COYETAIMCb C NPaBUIbHbIM MUTAHUEM, PEXMMOM Tpyaa U
oTAbIxa.

3aKkntoyeHne: Ppusnyeckas KyabTypa — 3TO OCHOBa 340pOBOr0 06pasa KM3HWM W FAPMOHMYHOIO
pa3BuTMA InYHOCTU. OHa cnocobCcTBYET YKPEnAeHUto 340p0BbsA, NPoPUNaKTUKe 3ab601eBaHUI U YIyUYLIEHWUIO
KauyecTBa YKU3HMU.

BocnutaHMe y HaceneHWsa yYCTOMYMBBLIX MNPUBbIMEK K  GUIMYECKOM aKTUBHOCTM  [O/IKHO
pPaccMaTPUBaTLCA KaK CTpaTernyeckan 3agadva obuiecrtsa, HanpasB/eHHAA HA COXPAaHEHMEe 340P0OBbA HaLMK U
NOBbILIEHMNE YPOBHSA }KUIHM.

CNUCOK UCNob30BaHHOM UTepPaTypbl:
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YIK 613.614
Ose3bepauesa Jleitnn CaxegoBHa
MpenopasaTtenb Kadeapbl MEANLNHCKON SKONOMUU U TUTUEHDI.
locyaapcTBeHHOro MeanumHCKoro yHmsepcuteta TypKkMeHUCTaHa MmeHn MbipaTa MNappbleBa
TypKmeHucTaH r. Awixabag,

TMrMEHUYECKME TPEBOBAHUA K OPFTAHU3ALUU NUTAHUA HACEJIEHUA

AHHOTauuA
B cTaTbe paccmaTpuMBaloTC OCHOBHbIE TMIMEHMYECKNE NMPUHLMINbI U TpeboBaHMA, NexKalllMe B OCHOBe
OpraHM3aunmM paunmoHanbHOIro NUTaHUs HaceseHma. OcBelleHbl BOMPOChbl obecnevyeHns KayecTsa NULLEBbLIX
NPOAYKTOB, WX CaHWUTApPHON 6e30MacHOCTW, a TaKXKe pPOoJib FOCYAAPCTBEHHbLIX M CaHUTapHO-
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3aNUAEMMOSIOTMYECKMX HOPM B NPOodUNaKTUKE annMeHTapHbIX 3aboneBaHuin. Ocoboe BHMMaHMWE yaeneHo
BOMpPOCaM XPaHEHWA, TPAHCMOPTUPOBKKM, 06PabOTKM U peanusaumm NPOAYKTOB nuTaHMA. OTmevaercs
3Ha4YeHMe pPaUMOHANIbHOTO MNWTAHUA KaK OJHOI0 M3 K/A4YeBblX (AKTOPOB YKPEMAEHWUA 340PpOBbA WU
NpodPUNaKTUKM XPOHUYECKUX 3aboneBaHUN.
Kniouesble cnosa:
NUTaHWE, rMrneHnYeckune TpeboBaHuA, paLMoOHaNbHOE NUTAHWE,
6e30MacHOCTb NPOAYKTOB, 340POBbE HAaCENEHUA.

Owezberdiyeva Letli Sahedovna

Teacher of the Department of Medical Ecology and Hygiene.
Myrat Garryev State Medical University of Turkmenistan
Ashgabat, Turkmenistan

HYGIENIC REQUIREMENTS FOR THE ORGANIZATION OF PUBLIC NUTRITION

Abstract
The article discusses the main hygienic principles and requirements underlying the organization of

rational public nutrition. Issues of ensuring food quality, sanitary safety, and the role of state sanitary
standards in preventing nutritional diseases are highlighted. Special attention is paid to storage,
transportation, processing, and distribution of food products. The importance of rational nutrition as a key
factor in health promotion and chronic disease prevention is emphasized.

Keywords:

nutrition, hygienic requirements, rational nutrition, food safety, public health.

MuTaHMe ABNAeTCA OCHOBOMOMAraloWMM (GAKTOPOM COXpPaHeHWsA 340p0BbA M paboTocnocobHoCTU
YyenosekKa. OpraHM3aUMa NMTaHMA HaceNeHUA AO/IKHA ONUPATbCA Ha Hay4HO 06OCHOBAHHbIE TMTMEHUYECKME
NpuHUMNGLI, obecneymBalolme [OCTAaTOYHOE MOCTYMN/IeHUEe BCeX HeobXOAMMbIX MNUTaTeNbHbIX BeLLecTB.
BaxHOI 3apauyelt ABNAETCA CO34aHME YCNOBWMK, NPU  KOTOPbIX MMWA COOTBETCTBYET CaHUTapHO-
TMIMEHNYECKUM HOPMaM, WUCKAIOYaloWMM PUCK OTPaBAeHU U UHbeKkuuin. CoBpemeHHas KOoHUenuus
340pOBOr0 MUTaHWA MNPeAnonaraeT He TOJ/IbKO Y/[OB/IETBOPEHME 3HEPreTUYecknx noTpebHOCTel, HO U
NpodUNaKTUKY anMMeHTapHO-3aBUCUMbIX 3abonesaHuii. [lna 3Toro paspabaTbiBalOTCA rocyAapCTBeHHble
CTaHOapTbl, peryavpyiollmMe Kavyectso, 6e30MacHOCTb M YCNOBUA XpaHeHUs npoaykTos. dddeKkTnsHanA
opraHM3auma obLecTBeHHOro NUTaHna TpebyeT CcTpororo cobaoaeHNA CaHUTapPHbIX NPaBWJ, KOHTPOASA 3a
CbipbéMm, 060py0BaHMEM M NEPCOHA/IOM, a TaKXKe y4&Ta BO3pacTHbIX 1 npodeccnoHanbHbiXx ocobeHHocTei
notpebuTenei.

FMrneHMYecKkme oCHOBbI PaLMOHaAbHOIO NUTaHKUA

PauuoHanbHoe NuUTaHMe CTPOUTCA Ha NpUHUMNaxX cbanaHCMPOBAHHOCTM, afEeKBAaTHOCTU U peXknma
nutaHna. OHO A0/KHO obecneunBaTb OPraHM3M HeobXoAMMbIMUK Benkamu, Kupamu, Yriesogamm,
BUTaMUHAMMN YU MUKPO3/IEMEHTaMM B ONTUMaIbHbIX COOTHOLWEHUAX. TrneHnyeckme TpeboBaHMA K paLnoHy
BK/IIOYAIOT KOHTPO/Ib 33 KaNOPUMHOCTbIO, pa3HoobpasuMem npoayKTos, cobsiofeHnem pexuma npuéma
MULLM N CaHMTapHbIM COCTOoAHMEM NUWEbBA0KoB. A8 Pas/iMyHbIX rpynn HaceneHusa (4eTu, NOoAPOCTKY,
pabouve, noxunblie) paspabaTbiBaloTcA cneumanbHble PEeKoOMeHAauMM Mo COoCTaBy W 3HepreTMyecKom
UeHHOCTU nuuM. Bonblioe 3HaYeHWe nmeeT NpoduaakTUKa HeaO0CTaTOYHOCTM M M3BbITKA Macchbl Tena, a
Tak»Ke 3a601eBaHNit, CBA3aHHbIX C HapylleHnem obmeHa Belects. Taknm 06pasom, rMrmeHnYeckme oCHoBbI
paLMoHaNbHOro NUTaHWA HanpasaeHbl He TONIbKO Ha yAoBAeTBopeHMe pU3N0N0OTMYecKnX NoTpebHocTel, HO
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1N Ha yKpenaeHune aaanTalMOHHbIX BO3MOXHOCTEMN OopraHn3ma.

KoHTponb KauecTBa M 6e30nNacHOCTU NULLEBbIX MPOAYKTOB

TMrMeHMYeCcKUIi KOHTPOb KayecTBa MULLM BKAOYAET OLEHKY eé opraHoNenTUYEeCKMX, XMMUYECKUX,
MVIKpO6VIO}10FVILIeCKVIX N TOKCUKOJTOTUYECKUX XaPaKTEPUCTUK. KaH(AbIVI NPOAYKT AO/KeH COOTBETCTBOBATb
TpeboBaHMAM TEXHUYECKUX PEernaMmeHTOB U caHUTapHbIX Hopm. Ocoboe BHUMaHWe yaenaeTca BblABAEHUIO
BpeAHbIX NpUMecen — TAXENbIX METaNN0B, HUTPATOB, NECTULMA0B U MUKOTOKCUHOB. NuLLeBan NpoayKumsa
LO/KHA MMeTb MAPKMPOBKY, YKa3biBAOWYO AaTy U3rOTOBAEHWA, CPOK FOAHOCTU U YCAOBUA XPaHEHUA.
FocyaapcTBeHHble opraHbl CAaHUTAPHOTO HaA30pa NPOBOAAT NabopaTopHble NcCcaeAoBaHUA, HanpaBaeHHble
Ha npeaynpexaeHue nNUWEBbIX OTPaBAeHUA U WMHPEKUMn. TaKke BaXHa TUrMeHMYecKasa OLeHKa
npeanpuATMn 0bLLEeCTBEHHOIO NWUTaHMA, rae HecobslogeHWe CaHUTapPHbIX NPaBUA MOXKET MPUBECTU K
MaccoBbiM 3abosieBaHUAM. KOHTPONb KayecTBa NPOAYKTOB — 3TO OCHOBa NPOGUNAKTUKKM 3aboneBaHuid,
CBA3aHHbIX C NULLEBLIMU haKTOPaMM.

YcnoBua xpaHeHUA U TPaHCNOPTUPOBKMU NPOAYKTOB MUTaHUA

CobntogeHne nNpaBua XpaHeHUA U TPaAHCMOPTUPOBKU MPOAYKTOB ABAAETCA HEOTbEeMIEMOM YacTbio
rMrmeHn4eckux TpebosaHnin. HecobntogeHne TemnepaTypHOro PeXXnMma, BAaXKHOCTU AN CAHUTAPHbIX HOPM
MOXET MPUBECTU K MOPYE W PasBUTUIO NMATOTEHHOM MUKpodaopbl. [1A CKOPOMOPTALMXCA MNPOAYKTOB
(monoko, msco, pbiba) obsA3aTeNbHbIM ABAAETCA XpaHeHUEe B XONOAWMMbHbLIX Kamepax npu CTPoro
onpeaenéHHon Temnepatype. Mpu TPaHCNOPTUPOBKE HEOBXOAMMO MCMO/b30BaTh Creumaan3npoBaHHbIN
TPaAHCMOPT C CaHUTApPHbIMW nacrnopTamu. KoHTeMHepbl W Tapa [A0/IKHbI NOABEPraTbCA pPeryisapHoin
nesvHdeKkumn. TakKe BayKHO M3beraTb KOHTaKTa roToBbiX 671104 C CbipbiMM NPOAYKTaMU BO U3bexkaHue
nepeKkpecTHoro 3aparkeHus. CobnwaeHne 3TUX NpaBun obecneymBaeT COXPAHHOCTb MUTATE/IbHOU U
61ON0rMYECKO LIeHHOCTU NPOAYKTOB U NpeaoTBpaLLaeT pacnpocTpaHeHne NULLEBbIX MHOEKLMIA.

MrneHnyeckune TpeboBaHNA K NpeanpuATUAM 06LLLECTBEHHOTO NUTaHNA

MpeanpuaTma obLecTBEHHOIO NMTaHMA 0653aHbl COBMOAATb CAaHUTAPHO-TUTMEHMYECKNE CTaHAAPTbI,
pernameHTUpYoLLME OpraHn3aumio NPoM3BOACTBEHHOrO npouecca. KaoyeBbiMm TpeboBaHNAMM ABNAKOTCA
HanuuuMe pasfefibHbiX MOMELLEHU ANA XpaHeHuAa, 06paboTKM M MPUroToBAEHMA nuluM, obecnedveHue
HaZ/ieXKalllero BogoCHabXeHWs, BEHTUAAUNN U ocBeleHUn. NMepcoHan A0XKEH NPoXoauTb MeauUUHCKue
OCMOTPbI U 0bByuYyeHWe CcaHMTapHbIM MpaBuaam. BaxHO KMcnonb3oBaTb 060pyAOBaHME, yCTOWYMBOE K
KOppOo3nn W nerko nopggatowieeca Ae3nHOeKUuun. TUrMeHUYecKuid KOHTPO/ab NPOBOAUTCA pPerynspHo
CaHUTapHbIMKM cnyxbamn. HecobntopgeHne TpeboOBaHWI MOXKET MPUBECTM K MULLEBLIM OTPABAEHUAM,
BCMbIWKaM UHOEKLUMI M yXyaleHUo penyTaumm 3aseaeHuma. MNosToMy caHuTapHas AUCUMNAMHA — OCHOBaA
6€e30MacHOCTM NUTaHNA HaceneHua.

Ponb rocyapCTBEHHOIO KOHTPO/IA U CaHUTapPHOro Haa3opa

locyaapcTBeHHbIe OpraHbl CAHUTAPHO-3MUAEMUONOTMYECKOrO Haa30pa KOHTPOAUPYIOT cobatoaeHune
TpeboBaHMIN K KayecTBy M 6e30NacHOCTM MPOAYKTOB Ha BCeX 3Tanax — OT MPOM3BOACTBA A0 peanu3aumn.
[eATeNnbHOCTb PEeryimpyetca CaHUTapHbIMU MNPaBUIaMM, TEXHUYECKMMM perfiameHTamu UM 3akoHaMu o
3awmTe npas notpebuteneit. CaHMTapHble MHCMEKLMU NPOBOAAT NPOBEPKU NpeanpuaTnin, nabopatopHblie
aHanMsbl U npodunakTMyeckme meponpuatTvaA. Mpu BbIABAEHUM HaAPYLIEHWIA NPUMEHAITCA wWTpadHble
CaHKUMW, BPEMEHHble TMNPUOCTAHOBKU AOEeATENbHOCTM WAM  OT3bIB  NULEH3WA. Takum o06pasom,
rocy4apCTBEHHbIN KOHTPO/Ib obecneynmsaeT 3aluTy 340P0BbA HaceseHMsa OT Hebe3onacHbIX MPOAYKTOB U
noaaepsKMBaeT BbICOKUA YPOBEHb CaHUTapPHOW Ky/bTypbl B 0bLiecTse.

MpodunakTMyeckoe 3HaYeHUe paumoHaabHOro NUTaHUA

PauuoHanbHoe NUTaHWe ABAAETCA OAHUM U3 BaXKHENLWNX GakTopos NPodUNaKTUKU HEMHDEKLMOHHbIX
3aboneBaHMii — OXMPEHMA, caxapHoro Aauaberta, rMNEPTOHUM U aTepockneposa. CobageHue
TMrMEeHNYECcKUX HOPM MPU OpraHM3aumMmM NUTaHWA NO3BOAIAET NPeAOoTBPaTUTb afiMMeHTapHble aeduunThl,
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MOBbICUTb UMMYHUTET 1 CONPOTUBAAEMOCTb OpraHmMama nHpekumnam. PopmmposaHme NPaBUsIbHbLIX MULLEBbIX
NPMBbIYEK HauyMHaeTcA C AeTcTBa W AOMKHO NOAAEP)KMBATbCA HA MNPOTAMEHUM BCEM  KU3HWU.
MpocBeTuTenbckaa paboTa cpeau HaceneHUa CnocobCTBYET YKPenaeHUIo 3HaHWUIA O TUrMeHe NUTaHuA U
CHUMEHMUIO PacnpOCTPaHEHHOCTM 3a60/1eBaHN, CBA3AHHbIX C HENPABW/IbHBIM pauMoHOM. Takum obpasom,
pauMoHanbHOe NUTaHMe UrpaeT BeAyLlyto PO/b B YKpen/eHUU 340Pp0BbsA M MNOBbILEHNN KayecTBa KU3HMN..
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YAK 616
OpasoBa Aiirosen A6abibaeBHa
MpenoaasaTenb Kadpeapbl OHKONOTUU, ANATHOCTUKM U NeYeHnn
FocypapcrteeHHOro MeauUMHCKOro yHuBepcuteTa TypkmeHncTaHa umeHn MeoipaTa FappbleBa

AENUCTBUE PA3HbIX BUO,0B U3NTYYEHUA HA OPTAHU3M YE/TIOBEKA

AHHOTauuA

B cTaTbe paccMoTpeHbl OCHOBHbIE BUbl U3/TyYEHUA N UX BO3AENCTBUE Ha OpraHu3m YenoseKka. Ocoboe
BHUMaHME YAENEHO Pas3/IMuUAM MENKAY MOHUSUPYIOLMMN U HEMOHU3UPYIOWMMU GOPMamMKU U3NYyYeHUS,
MeXaHM3MaM MX AEeNCTBUA U NOCAeacTBMAM A5 340p0Bbs. [1poaHaAN3MpPOBaAHbI OCTPblE U XPOHUYECKUE
addeKTbl paanaLMOHHOIO BO3AENCTBMA, @ TaKKe Ccnocobbl 3alnTbl U NPODUNAKTUKM HebnaronpuATHbIX
nocneacTenin. OCBELLAIOTCA COBPEMEHHble NoaxoAbl pPaAvauMoOHHOM 6e30nacHOCTU, NpPUMeEHsAemble B
MeguuMHe N NPOMbILL/IEHHOCTMU.

KntoueBble cnosa:
n3nyyeHue, pagmaLmsa, OpraHnM3mM YeloBeKa, MOHU3MpYLoLLee BO3AENCTBUE,
paguaumoHHan 6e30nacHOCTb.
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THE EFFECT OF DIFFERENT TYPES OF RADIATION ON THE HUMAN BODY

Abstract
The article examines the main types of radiation and their effects on the human body. Special attention
is paid to the differences between ionizing and non-ionizing radiation, their mechanisms of action, and health
consequences. Both acute and chronic radiation effects are analyzed, as well as protection and prevention
measures. The paper highlights modern approaches to radiation safety applied in medicine and industry.
Keywords:
radiation, human body, ionizing exposure, biological effects, radiation safety.

1. BeegeHue

MN3nyyeHne sBAAETCA HEOTbEMIEMOW YaCTbio OKPYKAOLWEro M1UpPa, BAMAIOWEN Ha }KU3Hb Ye/I0BEKa C
MOMEHTA ero nofABAeHUA. MUCTOYHMKaMM WU3NYYEHUS CAy»KaT KaK npupogHble 06bekTbl — CosHue,
PagMOaKTUBHbBIE 3/IEMEHTbl, KOCMMYECKME /yunM, — TaK W TexHOreHHble (aKTopbl: MeAULMHCKOoe
0bopyaoBaHME, MNPOMbBIWIEHHOCTb, 3HepreTMka. B  Mmanbix [o03ax paguvaums  MOXKeT OKasblBaTb
CTUMYINPYIOLLEE BO3AENCTBME HA OOMEH BEWEecTB U MMMYHHble MPOLECChl, OAHAKO MPU MPEBbILEHUM
OOMYCTUMbIX HOPM BbI3bIBAaET pPa3pyUTENIbHble M3MEHEHWs Ha K/eToYHom YypoBHe. WccneposaHue
OEeWCTBUA N3IYYEHUS Ha OpraHn3mM HeobxoaMmo A/1A pa3paboTKy cTaHAapToB 6€30MacHOCTM, ANArHOCTUKM
W Tepanuu pagunaLMOoHHbIX NopaxeHuin. CoBpemMeHHas HayKa pacCcmMaTpMBaeT He TONIbKO GU3MYECKUE, HO U
BMOXMMUMYECKME MEXAHU3Mbl 3TOrO0 BO3AEWCTBMA, YTO MO3BONsET 3pdeKkTMBHEEe 3alLMLATb Ye0BEKA OT
BpeAHbIX NOCNeACTBUA M UCMOJIb30BATb SHEPTUIO U3TYYEHUA B NONE3HbIX LEeNAX.

2. KnaccnduKkauma BuaoB nsnyveHns

MN3nyyeHna KnaccnudpuumpyoTcs no nx cnocobHOCTU BbI3blBaTb MOHM3ALMIO BELW,ECTBa. MoHM3Mpylowme
M3Ny4yeHUA BKAKOYAlOT anbda-, b6eTa-, ramma-, peHTTeHOBCKOE U HENTPOHHOE, 0bagatolwme 4OCTAaTOYHOM
3Heprvein anAa BbIBUBaAHMA 3/M1EKTPOHOB M3 aTOMOB. OHM CNOCOGHbI U3MEHATb CTPYKTYPY BMOMONEKyn u
noBpeXKAaTb TKaHU opraHM3ma. HeMoHU3npyoLWMe U31yYeHUs, HaNpPOTUB, HE Pa3pPyLUAtoT aTOMHbIe CBA3W,
HO BbI3bIBAIOT TEMJIOBOE, MexXaHuyeckoe WM GOTOXMMUYECKoe Bo3dencTBue. K HMM  OTHOCATCA
ynbTpaduronetoBoe, MHGpPaKpacHOE, MMKPOBO/IHOBOE 1 PaZIMOBOIHOBOE M3NyYeHus. Kaxkaoe M3 HUX umeet
CBOW 0COBEHHOCTU: yAbTPadUONET BAMAET Ha KOXKY M rNasa, MUKPOBOJIHbI — Ha HEPBHYI U cepaeyHo-
COCYAUCTYIO CUCTEMbI. TaKas KnaccuduKauMa MomoraetT Bpadyy M MCCNenoBaTeNlo  OUeHUBaTb
noTeHUManbHblIA PUCK W paspabaTtbiBaTb Mepbl MNPOPUNAKTUKM, HaMpaB/ieHHble Ha CHUXEeHMue
HebnaronpuATHbIX NOCAeACTBMIA BO3AENCTBUA U3NTYYEHUS.

3. MexaHW3Mbl AeNCTBUSA MOHU3UPYIOLLLETO U3YyYeHuUsA

NoHunsumpytollee u3nyyeHne ob6nagaeT BbICOKOM 3Heprver, [AOCTaTOYHOW ANA  paspylleHus
MONEKYNSAPHBIX CBA3EN B BMONOrMYECcKUX TKaHAX. OCHOBHOM MULLEHbIO €ero BO34ENCTBMA ABASETCA BOA3,
cocTaBsolan 60/blUyO YacTb KNETOK opraHu3ama. MNpu B3aMmoAencTBmMM C pagualmeit Monekyabl BoApl
pacnagatoTtca Cc obpasoBaHMem CBOGOAHbLIX paAuKanoB — aKTUBHbIX XUMUYECKUX COEAUHEHUM,
Bbi3blBaloLWMX NospexaeHue AHK, 6e1KoB 1 aMnngos. ITM HapyLeHUA NPUBOAAT K MyTauUAM, HapyLeHUIo
KNEeTOYHOro geneHums u rmbenu Knetok. MNpu oCTpbiIX BO3AEUCTBMAX pPa3BMBaeTCa /ydyeBad 60ne3Hb,
NPOABAAOWAACA HAPYLIEHUAMWU KPoBeTBOpeHUus, nopaskeHnem KT u HepBHOW cucTembl. XpOHUYECKoe
BO34ENCTBME Ma/blX [03 BbI3blBAET HaKOM/EeHME MOBPEXAEHUIA, MPUBOAALLEE K OHKOJIOTMYECKMM W
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HacneaCcTBeHHbIM 3aboneBaHUAM. Takum 06pa3OM, MOHU3UPYLOLLEE W3/YY4EHME ABAAETCA MOLLHbLIM
b6uonornyeckum  dpakTopom, TpebylowMm CTPOroro KOHTPOAA  A03bl M MPUMEHEHUA CPeAacTB
WHAMBUAYANbHOW 3aLLnTbl NPK paboTe ¢ UCTOYHMKAMK paguaLmm.

4. Bo3geincTame HEMOHU3UPYIOLLETO U3NTyYeHUA

HenoHu3MpyloLLlee nsnyyeHme oKkasblBaeT H01ee MArKOe, HO TaKXKe 3HAYMMOe BAUSHME Ha OPraHU3M
yesioBeka. YnbTpaduonetosble Ny4n Bbi3bIBAOT POTOXMMMUYECKNE PeaKLMU B KOXKE, CTUMYIMPYIOT CUHTE3
BuTammMHa D, HO npu mM3bbITKE NPUBOAAT K OXOram M PasBUTUIO 3/10KAYECTBEHHbIX HOBOOOPA30BaAHWMA.
NHdpaKpacHoe M3nyvyeHUe cnocobCTBYET pacluMpPEeHUIO COCYAOB, YAYyUYLEHUIO KPOBOOOpalLeHWs, oAHaKo
npv ANNUTEIbHOM BO34,eUCTBMM BbI3bIBAET Neperpes TKaHel. MUKPOBONHOBOE U PaANOBO/IHOBOE U3/TyYEHMA
BO3ENCTBYIOT Ha HEPBHYD WU CEPAEYHO-COCYAMCTYIO CUCTEMBI, Bbi3blBaA T0/0BHYIO 60ab, cnabocTb,
CHU)KEHMEe KOHLUEeHTpauuuM BHUMaHuA. JlasepHoe u3nyvyeHue Npu HEenpasBUIbHOM WCMNONb30BaHUU MOXKET
noBpexaaTbh ceTyaTKy rnasa. [103ToMy Npu KOHTAKTE C HEMOHU3IMPYIOLWMMU UCTOYHMKAMU TaKXKe BaXKHO
cobnt0aaTb Mepbl NPefoCTOPONKHOCTU U [,03MPOBaATb BO3AENCTBME.

5. Buonornyeckme nocneacTemaA pagmaLMOHHOTO BO34eNCTBUA

Buonormyeckoe gencTene paanaLmmn 3aBUCUT OT 403bl, BPEMEHM U XapaKTepa obaydeHus. NMpu manbix
[03ax opraHvM3m crnocobeH BOCCTAHABAMBATb MOBpeXxAeHWAa bnarofapa penapauMoOHHbIM MeXaHU3MaMm,
OZHAKO MpW MPEeBbIWEHUN KPUTUYECKMX MOPOroB HACTynatoT HeobpaTumble M3MeHeHWUs. K OCHOBHbIM
NnocneAcTBUAM OTHOCATCA LMTOTEHETUYECKME HapyLeHWUA, MyTaLMW, YrHETEHME MMMYHHOM CUCTEMDI,
CTEPUSIbHOCTb, OHKOJIOFMYeckue npoueccbl. OcobeHHO YyBCTBUTENBbHbI K pagMaLm KNETKU KOCTHOFO MO3ra,
NMo/soBble KAETKU U 3NUTENNA KULWEYHUKA. Y AeTel U BepeMeHHbIX KeHLWMH paguaunoHHoe BO3gencTeme
BbI3blBAET TepaToreHHble 3PdeKTbl U 3a[eprKKy pa3BuTMA. MOHMMaHMe 3TUX MPOLLEeCCOB Ba*KHO AAA
NPOrHO3MpPOBaHMA COCTOAHMA 340P0BbA 0O6YYEHHBIX /IMLL U PA3PabOTKN peabunmnTaLMOHHbIX MEPONPUATUI
nocse pagvaLnoHHbIX aBapui.

6. OCTpas 1 XpoHUYecKan nyyesan 601e3Hb

Octpas nyyeas 60ne3Hb pa3BMBaeTCA NPU KPAaTKOBPEMEHHOM BO3AeNCcTBUM HOoMbLINX 403 paanaLmu.
Eé TeueHMe BKNOYAET NPOAPOMANBHbIN, CKPbITbIN, Pa3rapHbIN M BOCCTAHOBUTE/IbHbIM Nepuoabl. CUMNTOMbI
BK/IIOYAIOT TOWHOTY, PBOTY, BbIMaZEeHME BOJIOC, KPOBOTEYEHWA, MOpPaAXKEHMEe KOCTHOro Mo3ra M
UMMYHOZEDUUNT. XpOHMYecKass ¢GOpmMa BO3HMKAET NpU  AJAUTENbHOM BO3L4EUACTBMM MafbiX [03 WU
NPoOABNAETCA aHEMMEN, WCTOWEHMEM, HapylweHnem obmeHa BewecTB. OCHOBY Tepanuu COCTaBAAIOT
[E3MHTOKCUKALMA, CTUMYNAUMA KPOBETBOPEHMA, NepecajKa KOCTHOrO MO3ra, CUMNTOMAaTUYECKOEe IeveHune.
BaykHeWLWwyo posb UrpaeT CBOEBPEMEHHAA ANArHOCTMKA U NPeAoTBPaLLEHMNE AaNibHeNLWero 06ay4yeHuns. 3Tu
3HAHMA NPUMEHSIOTCA B PaaNaLMOHHON MeauumMHe, A4ePHON SHepreTMKe U Npu paboTe ¢ pagnNoHYKANLAMM.

7. PagnaumoHHaa 6e30nacHOCTb M 3allMTa YeN0BEKA

PagMaumoHHas 6e30nacHOCTb OCHOBbLIBAETCA Ha MPUHUMMNAX 3aWMUTbl BPEMEHEM, PACCTOAHMEM WU
3KpaHupoBaHMeM. [na pabOTHMKOB, KOHTAaKTUPYIOWMX C MWCTOYHMKAMM U3/IyYEHUA, NPUMEHSAIOTCA
WHAMBUAYA/IbHbIE A03UMETPbI, CBUHLIOBbIE GapTyKM, 3KpaHbl M3 6eToHa MK CBMHUA. B meanumHe ctporo
HOpPMMpPYETCA A03a NPU AMATHOCTUYECKUX MpoLeaypax — pPeHTreHorpadum, KOMNbIOTEPHOM Tomorpaduum,
PAaANOHYKANOHBIX UCCNefoBaHMAX. Ha  3aKoHOAaTeNbHOM  YpPOBHE  YCTAaHAB/MBAKOTCA MNpeaesibHo
Jonyctumble  A03bl 0ByyeHMA ANA HaceneHuAa W nepcoHana. TaKKe BaxKHbl NpoduNakTUYeckune
MEPOMNPUATUA:  KOHTPONb PaAMALMOHHOIO ¢GOHA, CaHWUTApPHOE MNpPOCBELLEHWE U UCNO/Nb30BaHue
paguonpoTekTopoB. CobaoaeHne HOpM 6€30NacHOCTM MO3BOJIAET CYLLECTBEHHO CHU3UTb PUCK PA3BUTUSA
pafMaLMOHHO-UHAYUMPOBAHHbIX 3aboneBaHuit u obecneyntb coxpaHeHWe 340p0BbA PAbBOTHUKOB WM
HaceneHus.

8. 3akntoueHune

MN3nydyeHne okasbiBaeT MHOrorpaHHoOe B/MAHME HA OPraHU3M YenoBeKa, U ero NocieacTsmA 3aBUCAT
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OT BWAA, A03bl U NPOAO/IKUTENbBHOCTU BO3aencTBUA. NoHM3UpylowWwme BUAbl NPeacTaBaatoT HaMbobluyto
OMacHOCTb, BbI3blBas MYTAUMOHHbIE W KaHLeporeHHble 3pdeKTbl, Torga Kak HeMoHM3MpyoLMe MOoryT
OKa3blBaTb KaK MOJIOKUTENbHOE, TaK U oTpuuatenbHoe aericteue. CoBpeMEHHbIE TEXHO/IOTMU NO3BOAIOT
MCMO/1b30BaTb paavauuio B MeguunHe U NPOMbILWIEHHOCTU C BbICOKOM 3¢GdEKTUBHOCTbIO MPU YCN0BUM
cTpororo cobnwogeHua mep 6esonacHocTu. [anbHelwne wccnegoBaHus B obnactu paanobuonorum
HanpaB/ieHbl Ha M3yYEHNE MEXaHM3MOB K/IETOYHOIo OTBETA Ha 06Jly4yeHne u pas3paboTKy HOBbIX METOA0B
3aWMTbl.
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NepaseBa Aiib6ének MepaaHoBHa
Mpenopasatenb Kadeapbl MEANLNHCKON SKONOTUU U TUTUEHDI.
locypapcTtBeHHOro MeauUMHCKOro yHuBepcuteTa TypkmeHucTaHa umeHn Meolpata lNappbleBa
TypKMmeHucTaH r. Awxabag,

FTMIMEHUYECKAA XAPAKTEPUCTUKA ®U3UYECKOWM HATPY3KU TPYOA

AHHOTauuA

B cTaTbe paccmaTpuBaloTCA TMIMEHUYECKME acneKTbl GU3NYECKOM Harpy3ku Tpyna, eé BAvMAHue Ha
dYHKUMOHabHOE COCTOSIHME OpPraHM3ma U paboTocnocobHOCTb Yenoseka. MNpoaHanmM3anposBaHbl KpUTEPUN
KNnaccupuKaumm Tpya0BOW AeATENbHOCTU MO CTEMEHM TAMKECTM, a TaKkKe MEeToAbl OLLEeHKM 3Heprosatpar u
dum3mnonornyecknx nokasatenein. OTmeyaeTcA 3HaYeHWE PaLMOHANbHOIO pacnpeaeneHma Harpy3Ku 1 0TAbIXa,
NpoduNaKTUKN NepeyToMieHns U  NpodeccMoHaNnbHbIX 3aboneBaHuit. OCBeLAOTCs  CaHUTApHO-
rTMrMeHNYeckMe HOPMbl, HaMpaB/fieHHble Ha COXpPaHeHuMe 340pOoBbsA PabOTHWMKOB W  MOBbIWEHWE
NpoOn3BOAUTENBHOCTU TPYAA.

KniouesBble cnosa:
du13mnyeckan HarpysKa, Tpya, r’MrneHa Tpyaa, sHeprosaTpathl, NnepeytomaeHue, npodpuaakTmka.

Perdaeva Aybolek Merdanovna

Teacher of the Department of Medical Ecology and Hygiene.
Myrat Garryev State Medical University of Turkmenistan
Ashgabat, Turkmenistan
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HYGIENIC CHARACTERISTICS OF PHYSICAL WORKLOAD

Abstract

The article examines the hygienic aspects of physical workload in labor, its impact on the functional
state of the body and human performance. Criteria for classifying labor activity by severity and methods for
assessing energy expenditure and physiological parameters are analyzed. The importance of rational
distribution of workload and rest, prevention of overfatigue and occupational diseases is noted. Sanitary and
hygienic standards aimed at maintaining workers’ health and improving labor productivity are highlighted.

Keywords:
physical workload, labor hygiene, energy expenditure, fatigue, prevention, occupational health.

BeeneHue

®dusmMyeckaa Harpyska ABAAETCA HEOTbeM/IEMbIM KOMMOHEHTOM TPyAOBOW AeATeNbHOCTU U
npeacTaBaser coboi COBOKYMHOCTb MbILWEYHbIX YCUANK, HEOOXOAUMBIX O1A BbINOAHEHUA paboTbl. OT
XapaKTepa U WHTEHCMBHOCTM HArpysKM 3aBUCAT GYHKUMOHANbHble M3MEHEHUA B OpraHM3me, YPOBEHb
YTOMJIEHUA U NPOM3BOAMTENBHOCTb TpyAa. [UrMeHMYecKas XapaKTepucTMka OU3MYECKON Harpysku
No3Bo/IAET ONpPeseInTb CTENEHb €€ BANAHUA Ha 340POBbE U BblABUTb GAKTOPbI PUCKA NpodeccnoHanbHbIX
3aboseBaHMil. B ycnoBMAX COBPEMEHHOro NPOM3BOACTBA Habnwogaetcs Kak aedpuunt usmyeckon
AKTMBHOCTU NPU YMCTBEHHOM TPYAE, TaK U e€ N3bbITOK B TAXKENbIX Npodeccusax. PaumoHanbHas opraHn3aums
TPyAa npeanonaraeT ONTMMANbHOE COYETAHWE HarpyskM W OTAbIXa, YTO CNOCOBCTBYET COXPAHEHMUIO
paboTOCNOCOBHOCTM M NPeaynpPeXKAeHUI0 NEPEYTOM/IEHUA.

Knaccndukauma Tpyaa no taxectm GrMsmMyYecknx Harpysok

CornacHo caHUTapHbIM HOpMaM, TPYA0BaA AeATENbHOCTb KAaccuduumpyeTca no TANKECTU Ha NETKYIO,
CpenHIo, TAXKENYD M 0C060 TAXEny. Kputepuamm ABNAIOTCA 3SHEProsaTtpaTbl, 4acToTa CepaeYHbIX
COKpaLLEHWI, CMNa U ANUTENbHOCTb MbILEYHbIX ycuanin. J1érkaa pabota (ao 150 KKan/y) xapakTepHa ans
onepaTopoB, KaccuMpos, OQPUCHbIX cOTpyaHUKOB. CpegHsaa (150-250 KKan/y) — 4Ana mMeauuUMHCKUX
paboTHWKOB, BoAMTenen, ctpouTenein. Taxénaa pabota (250-350 KKas/y) CBOMCTBEHHa rpy3yMKam,
waxrépam n pabounm metannyprum. Npu ocobo TAKENbIX Harpy3kax (6onee 350 KKan/u) Tpebyertca vacras
CMEHA PEXMMOB TPyZa M OTAbIxa. Takaa KaaccuduKaumsa nossosseT ONTUMM3NPOBATL YCAOBUA Tpyaa M
noaobpatb pauMoHanbHble peXnUMbl CMEHHOCTM, NPeAOTBPaLLAA NepeyToMmaeHue.

dHeprosaTpaTbl KaK NoKasaTenb GpU3NYECKOM HArpy3KM

SHeprosaTpaTbl OTPAXKAOT 06NN 06BEM PaboTbl, BbINOJHAEMON YENOBEKOM, U ABAAOTCA OCHOBHbIM
KpUTEpUem OLEHKU GU3NYeCKOoM Harpysku. OHM onpefensatoTca No notpebieHuto KUcaopoda, vactoTte
CEpPAEYHbIX COKPALLEHNIM N ObIXaHWUA, a TaKKe No yPOoBHIO MeTabosM3ma. B cpegHem sHeprosaTpatbl Npu
TAXKENON pabote moryT gocturatb 4-5 M B cMeHy. VX npeBbiweHne 6e3 afeKkBaTHONO BOCCTAHOB/IEHUSA
NPMBOAUT K WCTOLLEHUIO 3HEPreTUYEeCKMX pe3epBOB OpPraHM3Ma WM CHUMKeHWo paboTocnocobHoCTW.
MrneHMyeckas OUEHKa 3HeprosatpaT HeobxoguMma A/ PaLMOHaNbHOTO MAAHUPOBAHUA TPYAOBOIO
npouecca, HOPMUPOBAHUA BPEMEHM OTAbIxa WM noabopa pexuma nuTaHua. CoBpemMeHHble MeToAbl,
OCHOBAHHbIE Ha 3ProMeTPMU U MOHUTOPUHIE GU3NONOrMYECKMX NAPAMETPOB, NO3BOAIOT TOYHO ONpPeaenaTb
YPOBEHb HArpy3Ku B peasibHbIX YCN0BUAX NPOU3BOACTBA.

dusnonormyeckme peakunm opraHM3ama Ha pUsnYecKyto HarpysKy

Bo Bpema ¢u3myeckoit paboTbl B OpraHM3Me MNPOUCXOAAT M3MEHEHWA, HanpaB/iieHHble Ha
obecneyeHne sHepreTUdeckmx noTpebHocTel. MNoBbIWatoTcA YacToTa cepAeUHbIX COKPALLLEHUM, BEHTUAALMA
NErKux, aptTepuasnbHoe gasaeHne n obmeH BelecTts. MNpu 41UTeNbHOM Harpy3Ke akKTUBUPYHOTCA MEXaHU3Mbl
TEPMOPErYNALUN U MOBUAU3YIOTCA SHEPreTUYEeCcKMe cybcTpaTbl — FIHOKO3a U KUPHbIE KUCNOTbl. YMepeHHas
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Harpyska OKa3blBaeT TPeHUpylowee BO3AENCTBME, a upe3mepHads — BeAET K YTOMIEHWIO W
GYHKUMOHaNbHBbIM  paccTponcTBam. YpoBeHb (GM3MONOTMYECKMX Peakuuii 3aBMCUMT OT BO3pacTa, Nosa,
du13nyecKoin NOAroTOBKM U YCNOBUIA TpyAa. TMrMeHMYecKan OLEeHKA STUX USMEHEHWUA NOMOraeT onpeaennTb
[0NyCTUMble Npesenbl HarpysKku U NpeaoTBpaTUTb pPassuTue npodeccuoHanbHbIx 3abonesaHui.

I'MrneHMyeckan oLeHKa ycIo0BUN Tpyaa

OueHKa dM3MYeCKoN HarpysKn NPoBOAUTCA KOMMNIEKCHO, C YH4ETOM TAXKECTU U HANPAXKEHHOCTU TPyAa.
MokasaTensAsmm ABNAIOTCA BE/IMYMHA SHEPro3aTpaT, Ny/1bCOBasA CTOMMOCTb PaboTbl, AMHAMMKA YTOMAEHUA U
BOCCTaHOB/MIeHWe nocne cMeHbl. K CaHUTapHO-TUIMeHMYECKMM YCNOBUAM TpyAa OTHOCAT MUKPOKAMMAT,
OCBELLEHHOCTb, YPOBEHb WyMa W BUBpauuun. Mpu HebNaronpUATHLIX COYETAHMAX 3TMX (GAKTOPOB Aaxe
YMepeHHaa Harpyska MOXKeT NPUBECTM K NepeyToMIeHMUto. [103TOMy BaXKHO KOHTPOAMPOBaTb GU3UYECKYIO
aKTMBHOCTb pPABOTHUKOB, OCOBGEHHO NpU TAXKENbIX M BpeAHbIX MPOM3BOACTBAX. [UrMeHMYecKas
KnaccuduKauma ycaosuii Tpyaa UCNOb3yeTcs 10 YCTaHOBAEHWUSA IbIOT, MPOA0/IKUTENbHOCTU paboyero AHA
1 npoBeAeHuA NPoPUAAKTUYECKUX MEPONPUATUN.

MpodunnakTMKa nepeyTomneHna 1 BOCCTaHOBEHME PAabOTOCNOCOOHOCTH

MNepeyTomneHne BO3HMKAET NPU HECOOTBETCTBUU MeKAY GU3NYECKOIM Harpy3Koh U BOSMOMKHOCTSIMU
opraHusma. [ns ero npoduNakTMKM BAXKHO PALMOHANBHO pacnpenenatb paboyee Bpems, yepenoBaTb
aKTMBHbIE M NACCMBHblE NEpPUOabl, UCNOIb30BaTb MPOU3BOACTBEHHYIO TMMHACTUKY M MUKpPOMay3y OTAbIXa.
BarKHyt0 ponb WrpaeT MNONAHOLEHHOe NuTaHuWe, Boratoe 6enkamm W BUTAaMWMHamKM rpynnbl B, a TaKkke
ONTUMaNbHbIA BOAHO-CONEBOM peXUM. [locne MHTEHCUBHbIX Harpy3oK MOKasaHbl BOCCTAHOBMUTE/IbHbIE
npoueaypbl — Macca, KOHTPACTHbIN gy, nedebHan ¢puskynbTypa. MpodunakTMKa nepeyTomaeHa — OAMH
M3 K/OYEBbIX PA3LeNioB TUTMeHbl Tpyaa, obecneumBaloWwMii COXpaHEHWE 340pP0BbA U CHUMKEHMUe
NPOM3BOACTBEHHOIO TPAaBMATM3Ma.

3HauyeHne GU3NYECKOM HArpy3KK gns 340p0BbsA PabOTHUKOB

®Pu3mMyeckas aKTMBHOCTb OKa3blBaeT ABOSKOE BAMAHWE HA OPraHW3M: ymMepeHHas crnocobcTtsyeT
YKpEenieHuto 340p0BbA, a YpeamepHada MOXKeT cTaTb (GaKTopom pucka. Mpu onTMManbHbIX Harpyskax
yAnydwaeTtcs o6MeH BeLLEeCcTB, MOBbLIWAETCA YCTOMYMBOCTb K CTpeccam M obuwan BbIHOCAMBOCTb. OgHAKo
XPOHWYECKoe NepeHanpsarKeHMe NPMBOAUT K HapyLLEHUAM B CEPAEYHO-COCYAMUCTON U ONOPHO-ABUraTENbHOMN
cuctemax.  [UrmeHuyeckue  MPUHUMNIBI  OpraHuM3auuM  TpyAa  HanpaBieHbl Ha  NogAeprkaHue
$M3M0N0rMYECKOrO PaBHOBECUA MeXAy Harpyskon M BoccTaHoBneHMem. PopmupoBaHue y paboTHWMKOB
KY/IbTYPbl GM3MYECKOTO CAaMOKOHTPO/IA NOMOraeT NoAAEPKUBATb BbICOKUIA YPOBEHb TPYA0CNOCOBHOCTU U
CHU¥KaEeT PUCK NpodeccMoHanbHbIX 3aboneBaHuiA.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
1. Pybuos, A. B. TurmeHa Tpyaa: ocHoBbl W npaktMKa. — M.: I0TAP-Megma, 2020. — 528 c. — URL:
https://www.geotar.ru/catalog/book/122158
2. KyuepeHko, B. U. dusmnonorus Tpyaa u rurneHa npousBoAcTBeHHON aeatenbHocTn. — CM6.: Cneu/lur,
2019. — 416 c. — URL: https://spec-lit.su/books/work-physiology
3. HoBuukui, B. UN. TnrneHmnyeckas oueHka ycnosuin Tpyaa. — M.: Akagemuma, 2021. — 384 c. — URL:
https://academia-moscow.ru/books/hygiene-labor
4. CysopoBa, H. B. TurmeHa u oxpaHa Tpyaa. — EkatepuHbypr: YIMY, 2018. — 332 c. — URL:
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TaraHoBa lN'ynbxaTbigKa
npenoaasatenb Kadeapa opraHmM3aLmu, ynpasaeHNsa U SKOHOMUKU 34paBOOXPAHEHMA
[ocypapCcTBEHHOIO MegULMHCKOTO YHMBepcuTeTa TypKMeHUCTaHa umeHn MbipaTta MappbleBa

CTATUCTUYECKUIA AHANIN3 YPOBHA CMEPTHOCTU B O4HOM NIEYEBHOM YYPEXAEHUU

AHHOTauuA

B cTaTbe npeacTtaBneH CTaTUCTUYECKUA aHaNM3 YPOBHA CMEPTHOCTM B JIeYEBHOM yupeKaeHUM.
PaccmoTpeHbl OCHOBHbIE MPUYMHbBI JIETAJIbHbIX MCXO40B, CTPYKTypa CMEPTHOCTM MO BO3PACTHbIM MU
HO30/IOTMYECKUM TPYyMNNam, a TakXKe AMHaMUKa NoKasaTenen 3a nocnegHue roapl. OnpegeneHbl Katovesble
daKTopbl, BANAIOLLME HA YPOBEHb CMEPTHOCTU, U MPEAI0KEHbI MYTU €r0 CHUMKEHUSA.

Kniouesble cnoBa:
CMEpPTHOCTb, CTaTUCTUYECKMUIN aHaNM3, nedebHoe yupexaeHue, gemorpadus,
NPUYUHBI CMEPTU, NOKa3aTeIM 340P0BbA.

BeeaeHue

MNoKasaTenb CMEPTHOCTM ABAAETCA OAHMM W3 BaKHEWLWMX WMHAMKATOPOB COCTOSHMA 340POBbA
HaceneHns u 3¢pPeKTUBHOCTM PaboTbl MEAUUMHCKMX yYperKaeHWn. AHann3 CMepTHOCTU MNO3BO/SET He
TOJIbKO OLEHUTb KauyecTBO OKa3aHWA MeAMUMHCKOM MOMOLLM, HO M BbIABUTb NPUOPUTETHbIE HANpPaBIEHUA
npodunakTMkn 3abonesaHui.

CoBpemMeHHas CTaTUCTMKA 34paBOOXPaHEHUs yaenseT ocoboe BHUMAHNE MOHUTOPUHIY CMEPTHOCTM
Nno pas/IMYHbIM KaTeropusm HacesneHus, Buaam 3abonesaHuit U oTAENEHUAM MEAULUMNHCKUX YUPEKAEHUN.
Lenblo AaHHOrO UCCNefOBaHUA ABAAETCA MPOBEAEHMEe CTAaTUCTUYECKOro aHasiM3a CMEPTHOCTU B O4HOM
neyebHOM yupexaeHnN U BbisiBNeHUEe GaKTOPOB, BAUAIOLLMX HA AaHHbIA NOKa3aTenb.

OcCHOBHas 4acTb

1. MeTtogonorua nccnegoBaHuA

B ocHOBY aHa/M3a MOJIOXKEHbl CTaTUCTUYECKUE AaHHble, cobpaHHble B e4yebHOM yyperkaeHun 3a
nepnog 2020-2024 rr. PaccmaTtpmBanncb cnegytowme napameTpbl:

obLee KONMYEeCTBO NOCTYNUBLUMX DONbHbIX;

KOJINYECTBO YMePLUNX NaUNEHTOB;

pacnpegeneHue no BO3pacTy, NoAy M OCHOBHbIM AMArHO3am;

CTPYKTYypa NeTaNbHbIX UCXOA0B MO OTAENEHUAM.

KoadpdumumneHT cmepTHOCTU paccumnTbiBanca no popmyne:

K = \frac{4ucno ymepumx naymentos{ObL1ee Y1cao nponedeHHbIX 60bHbIX} \times 100\%

2. O6Lan xapaKTepmUCTUKa YPOBHA CMEPTHOCTH

Mo AaHHbIM yupeXaeHus, 3a YKa3aHHbIM nepuod obwmin KoapduumeHT cmepTHOCTM cocTasun 2,8 %,
YTO COOTBETCTBYET CPEeAHUM NoKasaTensam gns 60nbHUL, aHanornyHoro npodunsa. Hambosbluasa cmMepTHOCTb
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Habnoaanack B TepaneBTMYECKOM U peaHMMaLMOHHOM oTaeneHuax (4o 6,5 %), Toraa Kak B XMpypruieckom
N MHPEKLMOHHOM OTAENEHUAX NOKasaTeNb bbln HUxe (okono 1,2 %).

3. Bo3pacTHaa 1 reHaepHan CTPYKTypa ymepLumx

AHanuM3 Nokasasn, YTo Hanbobluasa A0NA NeTaNbHbIX MCX040B (0K00 58 %) NpMxoauTca Ha NauMeHTOB
cTape 60 neT. My»KUMHbl yMUPALIOT Yallle, YeM HKeHLWMHbI (cooTHoweHue 1,3 : 1). Cpean NpUYMH CMEePTHOCTU
y NOXunbix ntoaer npeobnagatot cepaevHo-cocyanctole 3ab601eBaHNA, MHCYNbTbl M XPOHMYECKas cepaeyHas
He[0CTaTOYHOCTb.

4. OCHOBHble NPUYMHbBI CMEPTHOCTU

Ha ocHOBaHWM CTAaTUCTMYECKUMX AAHHBIX pacnpesefieHne NPUYNH CMEPTHOCTU BbIFIAAUT CAeayowmnm
obpasom:

cepaevyHo-cocyaucTble 3abonesaHmna — 46 %;

OHKO/Iorn4yecKme 3abonesanna — 22 %;

oCTpble UHPEKUMOHHbIE 60one3HM (BKAtoYaa COVID-19) — 11 %;

TPaBMbl U XMPYPruyeckme ocnoxHeHnsa — 9 %;

npoYne NPUYMHbI (BKAOYAA XpOHMYECKMe 3aboneBaHmaA NErKMX 1 novek) — 12 %.

Hanbonee onacHbiIMn NepMogamm 0Ka3anmcb 3MMHUE MecALbl, Korga GUKCUPYETCA POCT CMEPTHOCTU
Ha 15-20 %, 4To CBA3AHO C CE30HHBIMWN MHPEKLMAMMU N OCONKHEHUAMMU XPOHUYECKMX BONe3HEeN.

5. ®akTOopbI, BAMAIOLME HA CMEPTHOCTb

BolgeneHbl cnegytowme rpynnbl GakTOpPOB.:

1. MegMuUMHCKME: HeAOCTaTOK CheuManvM3MpoBaHHOrO 000pyA0BaHWUA, Meperpyska NepcoHana,
No3A4HAA AMArHOCTUKA.

2. CoumanbHo-gemorpaduyeckme: CTapeHUe HaceneHWA, HU3KUIA  YypOBEHb  MEAMLIMHCKOM
rPamoTHOCTH.

3. OpraHusauMoHHble: feduumMT Kagpos, HepaBHOMEpHOEe pacnpegeneHvMe nauMeHToB Mo
oTAoeneHunaMm.

6. MNpeanoXKeHna No CHUNKEHUIO CMEPTHOCTH

MoBblweHMe KBaAMPUKaLLMM Bpaden U cpeaHero meanepcoHana.

BHegpeHMe cuctem paHHero npeaynpexaeHna 0CN0XKHEHUN.

YKpenneHue cny»Kbbl peabunmtaumm u npoduUnakTUKK.

YnyyweHne matepuanbHO-TEXHUYECKON 6a3bl 601bHULLbI.

Meproanyeckuii CTaTUCTUYECKUI MOHUTOPUHT M aHAIN3 NPUYMH CMEPTHOCTM.

3akntoveHue

MpoBeAE&HHbIN CTAaTUCTUYECKUI aHANN3 NMOKa3aJl, YTO YPOBEHb CMEPTHOCTM B UCCEAYEMOM Ie4ebHOM
yypexaeHUn ocTaétca B npeaenax 4onycTMMbIX HOPMATUBOB, O4HAKO TpebyeT NOCTOAHHOrO MOHUTOPWUHTA.
OCHOBHble  MPUYUHBI  NleTajZlbHbIX  UCXOAOB CBA3@Hbl C  XPOHUYECKUMMU  CEPAEYHO-COCYAMCTbIMM
3a60neBaHMAMM WM OHKONOTMYECKMMM NATONOMMAMMU. YaydylleHue KayecTBa MEeOMULMHCKOM MOoMOLM,
nosblweHne NpodpeccMoHanbHOM NOATOTOBKU NEPCOHANA M BHEAPEHME COBPEMEHHbIX TEXHOOMUIA ABNAOTCA
K/HOMEBBIMM HaNpPaBAEHUAMMN CHUXKEHMNA CMEPTHOCTU B ByayLiem.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. MuHuUcTepcTBO 34paBooxpaHeHna PP. OTYET O COCTOAHMM 34PaBOOXPAHEHMA M Aemorpaduveckom
cutyaumm. Mocksa, 2024,
2. BcemunpHasn opraHM3saumsa 34paBooxpaHeHus. [nobanbHbI AoKNaa 0 cMepTHocTU. HKeHeBa, 2023.
3. Cupoposa E.A. MeanumMHcKas CTaTUCTMKA: aHaNu3 NnoKasartenen cmeptHoctu. — CM6.: Mealpecc, 2022.
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TaraHoBa lN'ynbxartbigxa
npunpoaosatenb Kadegpa opraHnsaumnm, ynpaBaeHUA U SKOHOMUKM 34 paBOOXPaHEHMUA
[ocypapCcTBEHHOIO MegMLMHCKOTO YHMBepcuTeTa TypKMeHUCTaHa umeHn MbipaTta [appbleBa

B/IMAHUE TOYHOCTU MEAULIMHCKOW CTATUCTUKWN HA NPUHATUE YNPABNEHYECKUX
PELLEHM B 34PABOOXPAHEHUN

AHHOTauuA

B cTaTbe paccmaTpmBaeTCA Posib TOYHOCTU MEAULMHCKON CTaTUCTUKKU B CUCTEME 34,0aBOOXPAHEHMS.
lMoKa3aHo, YTO AOCTOBEPHbIE CTAaTUCTUYECKME AaHHble ABAAIOTCA OCHOBOM ANA NPUHATUA 3PEEKTUBHbBIX
YNPaBNEHYECKMX PELIEHN, NNAHUMPOBAHUA PECYPCOB M OLLEHKM KavyecTBa MeAULMHCKON MOMOLM.
AHaNM3NPYOTCA NOCAEACTBUA CTAaTUCTUYECKMX OWWMOOK M UX BAMAHWE Ha pes3ynbTaTbl LeATeNbHOCTU
MEeANUMHCKMX yupexaeHui. MpueegeHbl MeToabl MOBbIWEHUA TOYHOCTU M HAOEKHOCTU CTAaTUCTUYECKOWN
MHpopmaumn.

Kniouesble cnosa:
MeANUMHCKAn CTaTUCTMKA, AOCTOBEPHOCTb AaHHbIX, YNpaBAeHYeCKNe peLleHuns,
KauyecTBO 34paBOOXPaHEHMA, aHaNM3 MHbOpMaLMN.

BeeaeHue

CoBpemMeHHas cucTeMa 34pPaBOOXPaHEHUA OMUPAETCA HA AaHHble MEeAULMHCKON CTaTUCTUKU Mpu
NAaHUPOBAHUM, OPraHM3aLMMU U OLEHKe CBOen AeATenbHOCTU. KayecTBO CTaTUCTMYECKON WMHpopmaumm
onpeaensaeT NPaBUAbHOCTb MPUHMMAEMbIX YPABIEHYECKMUX PELLEHWUI, OT KOTOPbIX 3aBUCUT 3PDEKTUBHOCTD
NCNONb30BaHMA PECYPCOB M YPOBEHb MEAULMNHCKOM NOMOLLM HAaCE/IEHUIO.

OWKnBKKN B CTAaTUCTUYECKUX AaHHbIX MOTYT NPUBECTU K HEMPABWUJIbHOM OLLEHKE 3NMNAEMNONOTMYECKOM
cuTyaumu, HeapdeKTMBHOMY pacnpefeneHuto  KaapoB W ¢UHaHcMpoBaHus. [Moatomy npobaema
obecneyeHnsa TOYHOCTU CTaTUCTUYECKUX CBEAEHUI MeeT NepBOCTENEHHOE 3HAYeHMe A1A YNPaBAEeHL,EB BCEX
YPOBHEN cucTeMbl 34paBoOXpaHeHuA.Llenb AaHHOro uccnefoBaHMA — onpeaenunTb BAMAHWE TOYHOCTM
CTAaTUCTUYECKMX AaHHbIX HAa MPUHATUE pelleHuid B cdepe 34paBOOXPAHEHMNA U BbIABUTb OCHOBHbIE MYyTU
NoBbIWEHMA 4OCTOBEPHOCTM UHDOPMALUU.

OcHoBHas YacTb

1. 3HayeHue CTaTUCTUYECKUX AAHHbIX B 34PaBOOXPaHEHUN

MeamumMHCcKan ctaTucTnKa obecneunsaeT MHGOPMALMOHHYIO OCHOBY ANA:

AHanunsa 3a601eBaemMoCTH, UHBAIMAHOCTU U CMEPTHOCTY;

MnaHMpPOBaAHWNA Ka[POBbIX U MaTePUANbHbIX PECYPCOB;

OueHKM 3 DEeKTUBHOCTU NPOPUNAKTUYECKUX U NeYebHbIX MeponpUsTUil;

dopmmMpoBaHMA Nporpamm pasBUTUA 34pPaBOOXPAHEHUA HA PEernoHasbHOM W HaUMOHA/IbHOM
YPOBHAX.
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JOoCTOBEPHOCTb 3TUX AaHHbIX HANPAMYIO BAMAET Ha CTPaTerMyeckoe M TaKTUYECKoe ynpaB/ieHue
oTpac/blo.

2. ®akTOpbl, BAMAIOLWME HA TOYHOCTb CTaTUCTUYECKUX AAHHbIX

Ha TOYHOCTb MeaMLMHCKOM CTaTUCTUKM BO3AENCTBYIOT cieaytolme GakTopbl:

Yenoseyeckuit pakTop: OWMBKM NPU 3aN0NHEHUN MEANUMHCKON AOKYMEHTALMU;

TeXHUYeCKMe NPUYNHDI: HECOBEPLLEHHbIE MHGOPMALMOHHbIE CUCTEMBI, YCTapeBLluMe 6a3bl AaHHbIX;

OpraHu3aumMoHHble: HeJOCTaTOUYHbIN KOHTPO/Ib KaYecTBa BBOAMMON MHbOPMaLUW;

MeTofoN0rMyeckne: HeCOOTBETCTBME MEXAY PasMYHbIMU GOpMamMM OTYETHOCTM U KOOUPOBKOM
ANarHo3os.

MpUMepPOM MOKET CNYKUTb HENPABU/IbHAA PErUCTPaLLMA NEPBUYHbIX ANArH030B, KOTOpPaA NPUBOAUT K
WCKAXKEHWUIO AaHHbIX 0 3360/1€BaeMOCTN U CMEPTHOCTH.

3. TMNocneacteusa CTaTUCTUYECKUX OLLINOOK

HepocTtoBepHble CTaTUCTUYECKUE AaHHblE MOTYT NOBJ/eYb 3a COBON cepbE3Hble NOCAeACTBUA:

McKaxkeHWe nokasaTenei 3a601eBaeMoCTM U CMEPTHOCTY;

HeaddekTnsHoe pacnpeaeneHne GUHAHCOB U Kaapos;

OWwunbKKM B NAaHMPOBAHNKN NPOPUAAKTUYECKMX NPOTrPaAMM;

CHuXeHWe goBepus K oduumanbHON MHPOPMALLMN U OTYETHOCTM.

Hanpumep, 3aHUXKeHHble MOKasaTenn WHOPEKLUMOHHbIX 3aboneBaHWit MOFyT NpuMBECTM K
HeA0CTaTOYHbIM Mepam Mo X NPOoPUNAKTMKe, TOrAa KaK 3aBblleHHble — K HEeONpaBAaHHbIM 3aTpaTam.

4. Posb CTaTUCTUKM B NPUHATUN YPABJEHYECKUX PELLUEHNI

TouHble faHHble NO3BONAIOT:

OueHUTb peanbHble NOTPEOHOCTU HaceNeHMA B MeAULNHCKOM NOMOLLY;

OnpeaennTb NPUOPUTETHDLIE HaNPaBAEHNA PA3BUTUA 340aBOOXPAHEHNS;

KoHTponnpoBaTb 3¢ PEeKTUBHOCTb rOCyAapCTBEHHbIX NPOTrPamMm;

CBOEBPEMEHHO BbIABAATL HEBNATOMNO/YYHbIEe TEHAEHLUMM (POCT CMEPTHOCTU, SNUAEMUN U 4p.).

B TO )Ke Bpems, HeAOCTOBEPHAA CTATUCTUKA NMPUBOAMUT K HeID(DEKTUBHLIM pelleHuAaM U notepe
pecypcos.

5. TyTv noBbliWEHMA TOYHOCTU MEANLNHCKOM CTAaTUCTUKM

[na NoBblIlWeHWs KayecTBa M AOCTOBEPHOCTU MeAULIMHCKUX AAaHHbIX HE06X0AMMO:
MoBbICUTb KBaNMDUKALMIO CNELMANNCTOB NO MEANLMHCKOM CTaTUCTUKE.
BHeApWTb COBPEMEHHbIE 3/1EKTPOHHbIE CUCTEMBI YHETA U KOHTPOIA AaHHbIX.
Ob6ecneunTb cTaHAAPTM3ALMIO GOPM MEANLMHCKON AOKYMEHTALMUN.
YCMAUTb KOHTPO/Ib 3@ AOCTOBEPHOCTBIO MEPBUYHbIX CBEAEHUI Ha YPOBHE YUPEKAEHWN.

vk wNE

Mcnonb3oBaTb aBTOMATU3MPOBaAHHbIE METOAbI aHaAN3a U BepuUdUKaLMN OAHHbIX.

PerynsapHbll ayauT CTaTUCTUYECKON OTYETHOCTM M He3aBMCMMAA NPOBEPKA CBEAEHUN 3HAYUTENbHO
NMOBbLILAOT UX HALEKHOCTD.

3akntoveHue

TOYHOCTb MEeAUUMHCKOM CTaTUCTUKM UFPaET KAIOYEBYIO POJib B yNpaBieHUM 34paBooxpaHeHem. OT
[OCTOBEPHOCTM AaHHbIX 3aBUCUT 3PPEKTUBHOCTb MPUHATLIX PELIEeHUA, MNAAHMPOBAHWE MeANUMUHCKUX
pecypcoB U peanmsaums rocygapcTBeHHbIX Nporpamm. MoBbileHNe KavecTBa CTaTUCTUYECKON MHbOopMaLmm
ABNAETCA HEOHXOAMMbIM YCIOBUEM ANS YCTOMUMBOTO PasBUTUSA CUCTEMbI 34PaBOOXPAHEHUNS U yay4lleHUn
3/10pOBbA HaceneHus.

CNUCOK UCNO/Ib30BaHHOW NIUTEpPaTypbl:
1. MuHUCTepCcTBO 3ApaBooxpaHeHuMa PO, MeauumHcKas CcTaTUCTMKA M aHa/UTMKA: MeToAuyecKkue
pekomeHgaumun. — Mocksa, 2023.
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2. BcemupHan opraHusaums 3gpaBooxpaHeHusa (BO3). PykoBoacTBo no cbopy M aHanvsy MeauLMHCKUX

AaHHbIX. — eHeBa, 2022.

3. Netposa E.A. [locTOBEPHOCTb MEAULIMHCKOW MHPOPMaUUMK KaK daKTop 3hdEeKTUBHOCTH ynpasaeHus. //

BecTHUK 3apaBooxpaHeHuna, Ne3, 2023.

4. Cupgopos A.B. Ctatuctmyeckne metoabl B cucteme 3gpasooxpaHeHuns. — CMN6.: Mealpecc, 2021.

5. KysHeuosa H.N. UHPopmaUMOHHbIE TEXHONOTMKN N MeANLMHCKAA CTaTUCTUKA. — M.: Hayka, 2024.
©TaraHoBa ., 2025

Toraes Hypbl TaHrpbibepanesny,

Crapwuin npenogasatenb Kadeapbl HOPMasbHOM GU3NONOTUN, KAHAUAAT MEANLMHCKUX HayK.
locyaapcTBEHHOrO MeauumMHCKoro YHuBepcuTeTa TypKMeHUcTaHa umeHa Mblipata lappsbiesa.
Awxabag, TypKMEHUCTaH.

HOPMAJIbHAA ®U3NO/10TUA YENTOBEKA: ®YHAAMEHTA/IbHbIE OCHOBbI XKUSHELAEATE/IbHOCTU

AHHOTauuA
HopmanbHas  ¢usmonorms yenoseka —  3TO0  OyHAAMEHTaNbHas  HayKa,  M3ydatowas
KU3HEeAeATe/IbHOCTb  340POBOFO  OpraHM3ma, MexaHM3Mbl perynauunm  GyHKUMA M agantaumm K
NU3MEHSAIOLWMMCA YCNOBUAM OKpyrKatowelh cpeabl. [laHHaa cTaTbsa npeacTtasaseT coboit 0630p KatoueBbIX
NPUHUMNOB U cncTem, obecneynBaloLmMx rOMeocTas — MOCTOAHCTBO BHYTPeHHe cpeapbl. PaccmaTtpusatoTca
OCHOBHbIE YPOBHW OpPraHU3aUMM OpPraHM3Ma: MOJEKYNSAPHbINA, KAETOYHbIN, TKAHEBbLIA, OPraHHbIA WU
cucTeMHbin. Ocoboe BHMMaHMe yaenaetcs OYHKLUMAM LEHTPasibHOM HEepPBHOW CUCTEMbI, CepAeYHO-
COCYANCTON, AbIXaTe/IbHOM, NULWEBAPUTENbHON W IHOOKPUHHOM CUCTEM, a TaKKe MexaHM3Mam MX
WHTerpaumm. MoayepKMBaeTca posib NPUHLMNOB CAMOPEryaaL MM, 06PaTHON CBA3M U HEPBHO-T'YMOPasbHOM
KoopauHauuu. Llenb crtaTbM — cUCTEeMaTU3MPOBaTb 3HAHMA O HOPMaJbHOM  QYHKLMOHUPOBAHUN
4Ye/I0BEeYECKOro OpraHn3mMa Kak eauHoM, CI0XKHOOPraHM30BaHHOM BUOIOrMYECKON CUCTEMDI.
Kniouesble cnosa:
HopMasibHas GU3NOIOINA, FOMEOCTA3, OPraHM3M, perynaumnsa GyHKLUMMN, LeHTpaibHaa HepBHAA CUCTEMA,
CepAeYHO-cocyamncTan CUCTEMa, AblXaTeNbHan CMCTEeMA, SHAOKPUHHAA cucTeMa, 06paTHas CBA3b, K/ETKa.

1. BeegeHue

HopmanbHas ¢u3nonorua coctaBnaer TeopeTniecknin dyHaameHT Bceit megmumHbl. OHa oTBeYaeT Ha
gBonpoc: «Kak paboTaeT 340p0OBbIA OPraHU3M?» — YTO ABAAETCA HEOOXOANMMBIM YCI0BMEM AR NOHUMAHUA
naTonornyecknx npoueccos. OH6HLEKTOM ee U3y4YeHUa ABNAETCA LLE/IOCTHbIA OPraHU3Mm, HaxogsLlminca B
Hepa3pbiBHOW CBA3M C OKpyKatowen cpepoin. OcHoBoMosaraloWMm noHATMEM  du3nonormm
AB/IAETCA FOMeoCTas — CNocobHOCTb MOALEPKMBATb OTHOCUTE/IbHOE MOCTOAHCTBO BHYTPEHHEN cpesbl
(Temnepatypsbl, pH, OoCMOTMYeCKOro gaBneHus, KOHUEeHTpauuu glucose v rasos) Gnarogaps CAOXKHbIM
MeXaHM3MaM CaMoperynauum.

2. OCHOBHblEe NPUHLMMNbI OPraHU3aL MK U perynaumm GyHKLUik

OpraHm3m yenoseka npeactasnseT coboil nepapxmyeckyto CUCTEMY, Foe KaxKAblil ypoBEHb BHOCUT
CBOM BKNag, B 06wyto pyHKUMIO.

o KneTka Kak anemeHTapHas eanHuua: Bece GpyHKLMM OopraHnama B KOHEYHOM UTOre OCYLLLECTBAAIOTCA
Ha KNeToYHOM ypoBHe. KneTouHas membpaHa, opraHensibl U uutonaasma obecneymsatoT obMeH BeLLecTs,
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3HepPreTMKyY, POCT U BOCNPOM3BEAEHME.

e TKaHM M opraHbl: Knetkn, obbeanHasacb, GOPMUPYIOT TKaHW (3NUTeNUanbHY0, COeaUMHUTENbHYIO,
MbILLIEYHYIO, HepBHYH). OpraHbl — 3TO CTPYKTYPHO-PYHKLMOHANbHbIE €4MHULLbI, COCTOALLME U3 HECKONBbKMX
TKaHew (cepaue, neyeHb, MOo3r).

e CCTeMbl OpraHoB: BsaMmocBs3aHHble opraHbl 06pPasyoT CUCTEMbI, BbIMOHAIOLWME KOMMIEKCHbIE
byHKUMM (NUweBapeHns, KpoBoobpalleHun, AblxaHus).

Perynauma GpyHKUMI ocyLlLecTBaAeTCA ABYMA B3aMMOZOMNOHAOWMMMN MEXaHU3MaMMU:

1. HepBHaa perynaums: OcylwecTBAAeTca UEHTPanbHOM M nepudepuyeckor HepBHOM CUCTEMON.
XapaKTepusyeTca BbICOKOIN CKOPOCTbO NpoBeaeHus curHana (ao 120 m/c) v TouHOM, NoKanbHOM agpecaumei.
Mpumep: BbICTPOE OTAEPTUBAHME PYKM OT ropAaYero npeameTa.

2. TymopanbHaa perynauma: OcylecTBaAeTcs C MNOMOLWbD OUONOTMYECKM aKTUBHbLIX BeLLECTB
(ropMOHOB, UMTOKMHOB), NEPEHOCUMbIX KPOBblO. Bonee meaneHHasn, HO AUTENbHAA M PacipPOCTPaHEHHas.
Mpumep: perynauma ypoBHSA IMOKO3bl B KPOBU UHCYJIMHOM.

3T ABa MexaHW3Ma TECHO WUHTErPMPOBaHbl B €ANHYI0 HEMPOrYMOPAbHYO CUCTEMY PEryaaunn, rae
rMNoTanamyc U runodus UrpatoT KNHOUEBYH KOOPANHUPYIOLLYIO POJIb.

3. KpaTkuit 0630p KAtoUYeBbIX GU3NONOTMYECKMX CUCTEM

3.1. HepBHasa cuctema

LeHTpanbHaa HepBHaa cuctema (LLHC) — ronoBHOM M CNWMHHOW MO3r — ABAAETCA [NaBHbIM
WHTErpaTUBHbLIM LLEHTPOM.

e OyHKUMMK: ObecneyeHne BbICLWIENM HEPBHOM [AeATENbHOCTM (MblWeHMe, MNaMATb, CO3HaHMWe),
BOCNPUATUE CEHCOPHOW MHDOPMaLMKN, KOOPAMHALMA ABUKEHWUIA, perynauma paboTbl BHYTPEHHUX OPraHoB.

e OCHOBHble MpuHUMNbI: [TpoBeaeHNe BO3OYXKAEHUA MO HEPBHbIM BOJIOKHAM, CMHANTUYecKan
nepefaya c NOMOLLbIO HEMPOMEANATOPOB, MHTErPaLLMA CUTHAN0B B HEMPOHHbIX CeTAX.

3.2. Cepae4yHo-cocyamcTas cmcrema

ObecneymBaeT TPAHCMOPT KUC/IOPOAa, NUTATE/IbHbIX BELLECTB, FTOPMOHOB W yAajseHWe NpPOoAYyKTOB
meTabonmsma.

e Cepaue: BoinonHaetr ponb Hacoca. OcHOBHble ¢U3MONOMMYECKME CBOMCTBA — aBTOMATU3M,
NpPoBOAUMOCTb, BO36YAMMOCTb M COKPATUMOCTb.

e Cocyabl: ApTepun, Kanuanapbl U BeHbl 06PasyloT 3aMKHYTYO CUCTEMY, B KOTOPOM KPOBb ABUMKETCA
6narofaps rpagmeHTy AaBneHus. Kntouesble napameTpbl — apTepuasbHOe AaBAeHWE U cepaeyHbli BbiIbpoc.

e Perynauma: Cumnatvyeckas WM napacMmnaTMyeckas HepBHas CUCTEeMa, MECTHble TymopasibHble
¢dakTopbl (Hanpumep, oKcKAa asoTa).

3.3. AbixaTenbHaa cuctema

ObecneunBaet ra300b6mMeH Mexay OpraHM3MOM U OKpyKatoLLel cpenoi (noctynneHune O, n yaaneHue
CO,).

e BHelwlHee apIxaHWe: BeHTUNALMA nerkmx u andpdysma rasos B aibBeONaX.

e BHyTpeHHee (TKaHeBOe) AbixaHWe: Mcnosib3oBaHUE KMCA0POLa KNETKAMM B NpoLiecce metTabonnsma.

e Perynauusa: [ibiIxaTeNibHbli LEHTP B MNPOAOATOBAaTOM MO3re, YyBCTBUTE/IbHbIA K WU3MEHEHUIO
KOHUeHTpauum CO, n pH Kposu.

3.4. MnweBapnTenbHaa cuctema

ObecneunBaeT MEXaHUYECKYIO U XMMMUYECKYHO NepepaboTKy NULLM, BCACbiBAaHWE NUTATE/IbHbIX BELLECTB
W BblBeEeHMeE HenepeBapeHHbIX OCTAaTKOB.

e JTanbl: MNuweBapeHne B pOTOBOM NOMOCTH, KeNyaKe, TOHKOM U TO/ICTOM KULLEYHUKE.

e Perynauma: CNoXHbIA  HepBHO-pedNeKTOPHbIA U TYMOPaNbHbIM  MEXaHM3M C  y4acTuem
raCTPOMHTECTUHA/IbHbIX FOPMOHOB (FracTPUH, CEKPETUH).

3.5. DHAOKPUHHAA cucTema
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OcywecTBnseT ropMOHa/IbHYO PeryasuMio ¢ NMOMOLLbIO Kesie3 BHYTpPeHHel cekpeuuu (rmnodus,
LWMTOBUAHAA KeNle3a, HagNoYeUYHNKK, NoAKeNyA0UHas Kenesa u ap.).

o dyHKUMM: Perynauma pocTa, pa3BUTMA, MeTabonnsama, PenpoayKTUBHOM ¢YHKLMKM, CTPECCOBbIX
peakummn.

o [puHUMN peincTeus: [OPMOHBI, BbIAENAACH B KPOBb, AEWUCTBYIOT HA KAETKU-MULIEHU, MMEtOLWMeE
cneundmyeckne peuenTopbl.

4. MpuHuMn 06paTHOM CBA3M KaK OCHOBa FOMeOCTa3a

Bce cuctembl perynaumm paboTatoT No NpuMHLUMNY obpaTHOM cBA3N.

e OTpuuaTenoHas obpaTHas CBA3b: YCUAMBAET OTKNOHEHME PEeryiMpyemoro napamerpa OoT HOPMbI.
Hanpumep, noBblileHWe apTepuanbHOro AasneHus 6apopeuentopamu, YTO MPUBOAMT K aKTUBaLMMK
MEXaHM3MOB, CHUXKAIOLLMX AaBNEHME.

o [TonoxuTenbHas obpaTHan cBA3b: YCUIMBAET OTKJOHEHWE pPeryanpyemoro napamerpa OT HOPMbI.
BcTpeyvaeTca pexe M 0O6bIMHO CBfi3aHa C «3aMyCKHbIMW» MPOLECCaMU, HANPUMeEp, FreHepaumnein HePBHOTO
MMMyAbCca UKW POSAMM.

5. 3akntoueHune

HopmanbHasa ¢pusnonorma packpbiBaeT yauBUTENbHYIO CNOXKHOCTb, LLenecoobpasHOCTb U HAAEKHOCTb
YCTPOMCTBA 4YENOBEYECKOr0 OpraHusma. Bsaumogeicreme WM KoopaMHauMA BCEX CUCTEM HA OCHOBe
NPUMHUMMNOB TrOMeocTa3a, OOpaTHOM CBA3M M HEMPOrymopasibHOM pPeryiauMm no3BOJIAIT YEN0BEKY
NnoafepKMBaTb KU3HeAeATeNbHOCTb M 3OPEKTMBHO afanTUPOBATLCA K HEMNPEepbIBHO MeHAWMUMCA
YC/IOBUAM BHELLHEN U BHYTpeHHeln cpeabl. NoHMMaHWe 3TUX PyHAAMEHTA/IbHbIX MPOLECCOB ABAAETCA He
TO/IbKO aKaZEeMMUYECKMM 3HAHMEM, HO U KPaeyro/ibHbIM KaMHEM A8 KAMHUYECKON MeAMUMHbI, NO3BONAA
OT/INYaTb HOPMY OT NaTONOTMKN N pa3pabaTbiBaTb 3GPEKTUBHbBIE METOAbI IEYEHUA.

CNUCOK UCNOb30BaHHOM UTepPaTypbl:

1. Cygakos, K.B. (2019). HopmanbHas o¢usmonorusa. Yuyebuuk pana BY3os. M.: MeauuuHcKoe
MHGOPMALMOHHOE areHTCTBO.
2. TkauyeHKo, B.U. (2021). OcHoBbI pM3MONOrMM Yenoseka. B 2-x Tomax. CN6.: Cneu/nT.
3. TantoH, A.K., & Xonn, . 3. (2020). MeanuuHcKas ¢usmonorus. MNep. ¢ aHrn. M.: Jlorocdepa.
4. Hosgpaues, A.4., Opnos, P.C., & CupoTuHa, 0.B. (2018). dusnonorns seretaTUBHON HEPBHOWN CUCTEMBI.
YyebHoe nocobue. CM6.: /laHb.
5. ®usumonorua yenoseka / MNog pea. B. M. Mokposckoro, I. . KopoTbKko. (2022). M.: MeguumHa.
6. Wmunar, P., Tesc, I. (2019). ®usmonorus yenosekKa. B 3-x Tomax. MNep. ¢ aHrn. M.: Mup.
7. AragxaHsH, H. A., & Bnacosa, W. T. (2017). OcHoBbl dM3MoN0rMm Yenoseka. YuebHuk. M.: PYH.
© Toraes H.T., 2025

YAK611
Xanposa Pep)xenrynb NepmaHoBHa
JoueHT MeauLMHCKUX HayK, NpenogasaTtenb Kadeapbl HOPMAIbHON aHAaTOMMM,
Tonorpadu4eckor aHaTOMMKN 1 ONEePATUBHON XMPYPInn
locypapcTteeHHOro MeauumHCKoro yHusepcuteTta TypkmeHUcTaHa umeHn MeoipaTa MappbleBa

NErOYHbIA CTBON

AHHOTauuA
J1éroyHbIN cTBOAN NpeacTaBaseT coboi KPymnHbIM cocya, BbIXOAALMIA U3 MPABOrro KenyAo4Ka cepaua u
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obecneuynBaloLLni KPOBOTOK B MasiomM Kpyre KpoBoobpalleHusa. Ero ocHoBHaa ¢GyHKUMA 3aKalo4vaeTca B
TPaAHCMOPTUPOBKE BEHO3HOM KPOBU K NETKMM A/ HACbIWEHUA KUCAOPOAOM. B cTaTbe paccmaTtpuBatoTca
aHaTOMUYecKoe CTPOEeHME JNIErOYHOro CTBosa, ero ¢usmnonornyeckme ocobeHHocTH, YHKUUKU, ponb B
remoguHamumke M natosiormn. TakxkKe npuBedeHbl AaHHble O COBPEMEHHbIX MEeToAax MCCnenoBaHuA M
KNIMHUYECKOM 3HaY€HUM U3MEHEHU B 061aCTM NEroYHOro cTBOa.
Knrouesble cnosa:
NEroYHbIN CTBOJI, Masiblii KpYr KpoBOODpaLLeHMa, aHaTOMUA, reMOoANHAMMNKa, COCYANCTasA CUCTEMA.

Khaidova Redzhepgul Permanovna

Associate Professor of Medical Sciences, Lecturer at the Department of Normal Anatomy,
Topographic Anatomy, and Operative Surgery

Myrat Garryev State Medical University of Turkmenistan

PULMONARY TRUNK

Abstract

The pulmonary trunk is a major vessel originating from the right ventricle of the heart, responsible for
transporting venous blood to the lungs for oxygenation. It plays a key role in the pulmonary circulation,
maintaining hemodynamic stability and ensuring efficient gas exchange. This article discusses the anatomy,
physiology, and function of the pulmonary trunk, its role in hemodynamics, pathological changes, diagnostic
methods, and clinical significance. The pulmonary trunk remains one of the most important structures in
cardiovascular physiology and pathology.

Keywords:
pulmonary trunk, pulmonary circulation, anatomy, hemodynamics, vascular system.

1. BBegeHue

JNNéroyHbin ctBOAN (truncus pulmonalis) — 3TO O4MH M3 BaXKHEWLWWX COCYAOB CepAeYHO-COCYANCTOM
CUCTEMDbI, COEAMHSAIOLWMIA NPaBbli KenyaoueK cepaua ¢ NEroyHbIMM apTepuamun. Yepes Hero ocyLLecTBaseTcs
BbIOPOC BEHO3HOI KPOBW B Masnblii KPyr KpOBOOOpalleHWs, rae npomcxoguT rasoobmeH. CTpyKTypa u
bYHKLMM NEroyHoro cTBona uUmetoT 6osiblioe 3HaYeHWe ANns HopMasbHOW paboTbl cepaeyHO-NErOYHOM
cucTembl. HapyleHna B ero CTPOEHMM AN NPOXOAUMOCTU NPUBOAAT K CEPbE3HBIM NaTONOTMAM, TAKUM KaK
NEroyHas runepTeHsus wamM Tpombosambonua. M3yyeHne aHaTOoMuMM U GU3MOAOTMKM NEFOYHOrO CTBOJIA
HEobX0AMMO A1A ANATHOCTUKM U NeveHnn 3abosieBaHnin cepaua v NErkux.

2. AHaTOMMYecKoe CTpOeHue NEro4HOro cTeoa

JIEroyHbIN CTBON HAYMHAETCA OT NPABOro *KenyAo4Ka cepAua W pacnonaraeTca cnepeau U cneea ot
aopTbl. Ero gnnHa coctasnseT okono 5 cm, a anameTtp — npmmepHo 3 cm. Ha yposHe V-V rpyaHOro no3BoHKa
COCY/, AeNNTCA Ha NPABYHO U IEBYIO NETOYHbIE apTEPUU, KOTOPbIE HAMPABAAIOTCA K COOTBETCTBYIOLLMM NETKMUM.
CTeHKa NEro4YHOro CTBOMA COCTOMT M3 TPEX CNOEB — WHTUMbI, MEAUM W 3ALBEHTULMW, COAEPHKALLMX
3NaCTUYECKME M MblLLEYHble BOJIOKHA. ITO obecrneymBaeT ero NPOYHOCTb M 3/1aCTUYHOCTb NPU KonebaHuax
AaBneHunsa. B6a13un ocHoBaHMA pacnosiaraeTca KnanaH IEro4yHoro cTBoa, NPeAoTBPaLLatoLLmnin 06paTHbIN TOK
KPOBM B »KeNyJo4YeK BO BpeMA AMACTObI.

3. ®usnonormnyeckme GyHKLUN NEFOYHOTO CTBONA

OcHoBHasa GyHKUMA NEFOYHOrO CTBO/IA 3aK/0MaETCA B TPAHCNOPTUPOBKE BEHO3HOM KPOBM U3 MPaBOro
KeNyaouKa K NErknum. 34ecb NPOUCXOAUT HACbILLLEHWE KPOBM KMCAOPOAOM U BblAENEHUE YINEKUCAOFO rasa.
BnarofapA 3nacTUYHOCTM CTEHOK NEroYHOro CcTBOMA oObecrneynmBaeTcs PaBHOMEPHbLIM TOK KpPOBU M
npesoTBPaLLAlOTCA pe3kne nepenagbl AaBieHuA. Kpome Toro, cocyg y4acTByeT B perynauuu gaBieHus B
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Ma/sioM Kpyre KpoBOOOpalLleHUs U afanTaunm opraHuM3ma K usmeHeHuam pusnyeckoit Harpysku. Jliobble
HapyLWeHMA ero pyHKLUUN HEMeANEHHO OTPAXKAKTCA HA COCTOAHUKM razoobmeHa u paboTe npaBbiX OTAENOB
cepgua, YTo Nog4yEépKMBaeT ero PuU3nonorMyecKyto 3Ha4MMoCTb.

4. TemoAMHaMN4YecKkne ocobeHHOCTU

[asneHne B NEro4YHOM CTBOJIE 3HAUUTENIBHO HUMKE, YEM B A0OPTE, YTO CBA3AHO C OCOBEHHOCTAMMU
MaJioro Kpyra KpoBoobpallieHuAa. B Hopme cucTonmMyeckoe pasneHue coctasndet 25-30 mm pT. CT., a
auactoninyeckoe — okosio 10 mm pT. CcT. 9TU NoKasaTenn obecneymBatoT ONTUMAs/bHbIE YC/NOBMA ANA
razoobmeHa B Nérkmx. FfemogmMHamMmnKa NEroYHOro CTBOJIa TECHO CBA3AHA C COMPOTMBAEHMEM NETOYHbIX
cocynoB M paboToi NpaBoro kenyaouka. MNpu NoBbIWEHUM AaBNEHUA BO3HUKAET NErOYHaA rMNepTeHsus,
npuBOAALWLAA K Neperpyske cepaua. Mo3Tomy KOHTPOb MapameTpoB KPOBOTOKA B IEFOYHOM CTBOJIE UMEET
BaHOE AMArHOCTUYECKOE 3HAaYEeHME B KIMHUYECKON NPaKTUKe.

5. Matonornu nérovyHoro cTeona

MoparkeHnA NEroYHOro CTBOJIA BCTPEYAOTCA MPU PasIMYHbIX CepaevyHO-COCYANCTbIX 3aboneBaHUsX.
Hanbonee pacnpocTpaHéHHble NaToNoOMMU — 3TO TPOMb603MbOAMA, aHEBPM3MA, BPOXKAEHHbIE MOPOKN U
NEroyHasa runepteHsusa. MNpu Tpomb0oIMOBOANN NPOUCXOAMT 3aKynopKa cocyga TPOMBOM, YTO MPMBOAUT K
OCTPOWN [AbIXaTe/IbHOM HeAoCTaTOMHOCTU. AHEBPM3Ma XapaKTepu3yeTcA pacliMpeHMEM CTEHKM cocyda M
puUCKOoM eé paspbiBa. BporkaéHHble aedeKTbl CTPOEHUA AErOYHOro CTBOJIA MOFYT COYeTaTbCs C APYrumu
NnopoKaMu cepaua. PaHHAA AMArHOCTUKA M NIeYEeHME TaKMX COCTOAHUI ABAAIOTCA BAaKHEMLIMMU 33a43a4amu
KapAMO/IOrMn U TOpaKabHOM XUPYpPruu.

6. MeToapl nccnefoBaHUA NEFOYHOrO CTBOIA

CoBpemeHHble MeToAbl AMArHOCTUKKN NO3BONAIOT AETa/IbHO U3y4aTb CTPYKTYPY U QYHKLMIO IETOYHOTO
cTBONA. K OCHOBHbIM OTHOCATCA 3XOKapauorpadusa, MarHUTHO-Pe30HaHCHAA M KOMNbOTEpPHAA Tomorpadus,
aHrnorpadus. 3TM meToabl NO3BOMAKT OLEHUTb AMAMETP COCYAa, TONLWMHY CTEHOK, Hannume TpomboB U
0c0b6eHHOCTU KPOBOTOKa. [lonnaeporpadusa cnoib3yeTcs 4158 USMEPEHUA CKOPOCTM M HAaNPaB/IeHMA NOTOKa
KpoBW. JTabopaTopHble aHa/M3bl, B COMETAaHUM C BU3Yyann3aLMEN, NOMOratoT OnpeaenTb CTeNeHb rMnoKcum
W [aBneHWe B NEro4yHoOM cteose. KomnneKkcHaa AMArHOCTMKA MMeEeT pellatollee 3HAYeHWe ANA PaHHero
BbIAAB/IEHNS NATONOMMM 1 BbIBOpa ONTUMANbHOW TEpanuu.

7. KninHn4yeckoe 3HayeHue 1 3akayeHmne

JIEroyHbIM CTBON WrpaeT KAK4YeByH posb B obecnevyeHnn ¢GyHKUMOHMPOBAHMA Masoro Kpyra
KpOoBOOOpaLleHNs U rasoobmeHa. HapylieHuAa ero npoxoaMMOCTM WMAW CTPYKTYpPbl MOTyT NpUBECTU K
TAXENBIM MOCNEACTBUAM — AbIXaTe/bHOM HEeAO0CTaTOMHOCTM, CepAevyHOM neperpyske u cmeptn. B
KNIMHWYECKOMN MPaKTUKe OLLeHKa COCTOAHMA NEFOYHOro CTBOJIA ABNAETCA BaXKHbIM 3/1EMEHTOM ANArHOCTUKM
cepAeyYHo-NEroYHbIx 3aboneBaHnin. CoBpemeHHble TEXHONOTMMW BM3yanu3auMM W Tepanuu NO3BOASAIOT
yCcnewHo neyntb OONbLWIMHCTBO naTosoruii atoro cocyaa. [MoHWmaHwWe aHatomuu, GU3NOAOTUKU U
KNMHUYECKOro 3Ha4YeHUA NEro4YHOro cTBo1a MmeeT dyHAAMeHTaIbHOE 3HaYeHWe AN MeAULMHBI.
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HEPBbI CEPALA

AHHOTauuA

HepBbl cepaua UrpatoT KA4YeBYO POJib B PEryiaLMn ero AesTenbHOCTM, obecneuynsasn KoopanHaumo
MeXOy UeHTpasbHOW UM nepudepuyecko HepBHOW cucTemamu. bBnarogapa C/AOXKHOW  cucTeme
CMMMATUYECKUX U NapacMMMNaTUYECKUX BOJIOKOH Cepaue CnocobHO aAanTUMpOoBaTb YacToTy, CUAY U PUTM
COKpalWeHNn K noTpebHoCcTAM opraHM3ama. B cTaTbe paccMOTpeHbl aHaTomMA, QYHKUMM U 0COBEHHOCTU
WHHEpPBaLMM CEPALA, A TAKXKe BANSHUE HEPBHbIX MMMY/1IbCOB Ha remoanHamuKy. Ocoboe BHMMaHMe yaeneHo
K/IMHUYECKOMY 3HAYEHUIO HAPYLUEHUI HEPBHOM PEryiaumMm n MeToaam Ux AUarHoCTUKK.

Kniouesble cnosa:
HepBbl Cepaua, CMMNaTUYeCcKana HepBHasA CMCTeEMa, NapacMmnaTUYecKkaa MHHepBaLKA,
NpoBOAALLAA CUCTEMA, CEPAEYHAA Peryaauma.

Khaidova Redzhepgul Permanovna

Associate Professor of Medical Sciences, Lecturer at the Department of Normal Anatomy,
Topographic Anatomy, and Operative Surgery

Myrat Garryev State Medical University of Turkmenistan

CARDIAC NERVES

Abstract

Cardiac nerves play a crucial role in regulating the activity of the heart, ensuring coordination between
the central and peripheral nervous systems. Through a complex network of sympathetic and
parasympathetic fibers, the heart can adjust its rate, strength, and rhythm to meet the body’s physiological
needs. This paper discusses the anatomy, functions, and physiological mechanisms of cardiac innervation, as
well as its influence on hemodynamics. Particular attention is given to the clinical significance of autonomic
dysfunction and diagnostic approaches.

Keywords:
cardiac nerves, sympathetic system, parasympathetic innervation, conduction system, cardiac regulation.

1. BeegeHune

Cepaue ABNAETCA HE TO/bKO MbIWEYHbIM, HO M HEMPOryMOpPasbHO peryanpyembiMm OpPraHom, 4Ybs
[eATeNbHOCTb BO MHOFOM 3aBMCUT OT COCTOAHWUA HEPBHOW cucTeMbl. HepBHble BOJIOKHa obecneynsatoT
nepeaady MMNyabCcOB, KOTOPbIE BAUAIOT Ha YAaCTOTY U CUNY CEPAEYUHDbIX COKPALLEHWUIM, PUTM, @ TaKKe TOHYC
cocynoB. BsaMmogencteBMe cCMMNATUYECKUX M NAPACMMNATUYECKUX HEPBOB MNO3BONSET cepauy rmbko
pearnpoBaTb Ha U3MEHeHMEe YC/IOBUI BHYTPEHHEN W BHelwHen cpeabl. M3yyeHne aHatommn U dyHKUMIA
HEpBOB cepAla MMeeT BaXHOe 3HA4YeHWe ANA NMOHMMAHUA MEXAaHU3MOB €ro AeATeNbHOCTU U JiedyeHuA
cepAe4YHo-cocyancTbix 3aboneBaHui.

2. AHaToMMA HepBOB cepAaua
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MHHepBaumMA cepala OCYWEecTBASeTCS CUMMMNATUYECKMMM M MAapacMMNaTUYECKMMM BOJIOKHaMM,
KOoTopble 0bpa3ytoT cepaeyHoe cnaeteHune (plexus cardiacus). Cumnatuyeckme BONOKHa GepyT Hayano B
BEPXHUX TPYAHbIX CEFMEHTaX CMMHHOFO MO3ra M MPOXOAAT Yepes LeiHble y3/1bl CUMNATUYECKOro CTBOJIA.
MapacMmnaTMyeckMe BOJIOKHA MoOCTynatoT uM3 6ayxkgatowero Hepsa (n. Vagus). CepgeyHoe cnsieTteHue
pacrnosaraeTcs y OCHOBaHMA cepALa U AeNUTCA Ha NOBEPXHOCTHOE M rybokoe. M3 3Toro cnneteHma ncxogat
BETBW, KOTOPble HAMPABAATCA K CUHYCHO-NPeACcepPAHOMY, aTPUOBEHTPUKYIAPHOMY y3/1aM U MUOKapAy,
obecrneynBas NoOJIHYIO Peryiaumio cepaedHon 4eaTenbHOCTH.

3. CumnaTnyeckasa nHHepBaLuA

CMMmnaTMyecKan HepBHaA CUCTEMaA OKA3bIBAET CTUMYAMPYIOLLLEE BAUAHME Ha cepAale. MNpu aktueauum
CUMMATMYECKMX BOJIOKOH YBE/IMMMBAETCA 4YacToOTa CEepAEeYHbIX COKpAWEHWW, YyCuAMBaeTca cuia
MMOKapAManbHbIX COKPALLEHMI WU BO3paCTaeT NPOBOAMMOCTb BO3DOYKAeHWUA. OCHOBHbIMWM MeaMaTopamu
CUMMATMYECKON CUCTEMbI ABAAIOTCA HOPAAPEHaNMH W aApeHasiMH, KoTopble B3auMoOAeWcTBylOT C B-
agpeHopeuenTopaMmM MUOKapaa. ITU npoueccbl 0COBEHHO BaXKHbl B yC/OBUAX GU3MUYECKOM Harpysku,
3MOUMOHANbHOIO CTpecca WM TFUMOKCUMU. M3O6bITOYHAA CMMNATMYECKas aKTMBHOCTb MOMKET MPUMBECTM K
TaxvMKapguu, apuTMUKN 1 NOBbILEHUIO apTEPMAIBHOTO AABNEHUA.

4. MapacumnaTnyeckasa MHHepBaLuuA

MapacMmnaTMyeckaa MHHepBaUMA Ccepaua OCyLLecTBAAeTCA uYepe3 Oay:Kaawowmii Heps. OHa
OKa3bIBAaeT TOPMO3ALUEE AENCTBUE: CHUMKAET YAaCTOTY CEPAEYHbIX COKPALLEHWI, 0cNabaineT cnay CoKpaLleHuin
npeacepguii U 3ameanser MNpoBeAeHME WMMY/bCOB Yepe3 aTPUOBEHTPUKYNAPHbLIA y3en. OCHOBHbIM
MeANaToOpPoOM ABAAETCA aALETUNIXO/IMH, KOTOPbIM B3aMMOLEMNCTBYET C MYCKapWMHOBbLIMU peLenTopamm.
MapacMmnaTMyeckasa cucTtema obecneynmBaeT BOCCTAaHOBJ/IEHWE CEPAEYHOro PUTMA MOC/AE HarpysoK U
nogaepsknBaet banaHc mexay Bo3OyKAeHVMEM U TOpMoOXKeHueM. HapyweHua eé ¢dyHKUMM NpUBOOAT K
6paanKkapann, TMNOTOHUU U HAPYLIEHUIO CEPAEYHOIO pUTMA.

5. B3aumogeincresme cMmnaTMYeckmMx U NapacMmnaTUyecknx BAUAHUN

PaboTta cepgua peryampyeTtca TOHKMM 6afiaHCOM MeXAy CMMNaTUYECKMM M MapacMmnaTUYyeckum
OTAEeNaMMN BEreTaTUBHOM HEPBHOM cUCTeMbI. ITOT BanaHc NoaaepKMBaeT CTabWUNbHbIN PUTM M aZanTaLmio
KpoBoObpaweHna K noTpebHocTAm opraHuama. [lpu  Ppu3MYecKol aKTUBHOCTM  aKTUBU3UPYETCA
CUMMATMYECKUIA OTAeN, a B NoKoe npeobnafaeT napacumnatuyeckunin. HapylweHue 3Toro pasHoBecusa Beaér
K pa3finyHbIM 3a60/1€BaHMNAM, BK/IKOYAs HEMPOreHHYIO apUTMUIO M BEreTaTUBHYIO AUCTOHMIO. MNopaepkaHne
rapMOHUN MEXAY STUMU CUCTEMAMM AIBAIAETCA HEOBXOAMMbIM YCN0BMEM HOPMAIbHOTO GYHKLMOHUPOBAHUA
cepaua v 340p0BbA B LLESIOM.

6. MpoBoaAaLLan cucTema cepaLa U HEPBHbIE MMMYAbCbI

MpoBogALwan cuctema cepaua nNpeacTaBaseT cobon cneumain3npoBaHHyO CeTb KNETOK, CMOCOBHbIX
reHepupoBaTb W MPOBOAUTb 3INEKTPUYECKME MMMYAbCbl. OHa BK/OYAET CUHYCHO-MpeacepaHblii y3en,
aTPUOBEHTPUKYIAPHBIN y3en, MyYOK rmca U BOIOKHA NYPKUHbE. ITU CTPYKTYPbl 06ecneynsatoT aBToMaTmn3m
M KOOPAMHALUMIO CepAeYHbIX COKpalleHWit. HepBHble BONOKHA OKasblBalOT BAWAHME Ha AeATe/IbHOCTb
NpoBOAALWEN CUCTEMbI, M3MEHAA 4YacTOTy M CUAYy MWMNyAbcoB. bBnarogapa 3tomy cepaue MOXKeT
noacTpameaTbca nog metabonmyecknme notTpebHOCTU opraHM3ma. HapyweHua B NpoBefeHUn MMMY/bCOB
NPUBOAAT K apUTMUAM U APYTUM GYHKLIMOHANBbHBIM CO0sM.

7. KnuHnyeckoe 3Ha4yeHue 1 3aKnoveHne

3HaHWe ocobeHHOCTEN HEPBHOW perynauun cepaua vMmeeT 60/blIOe KAMHMYECKOe 3HayeHue.
HapylweHns cumnaTMyeckon WM MNapacUMMaATUYECKOM aKTUBHOCTM MOTYT CTaTb MPUYMHON ApPUTMUIA,
rmnepTeH3nK, CTEHOKAPANN U cepaeYHOoN HegoCTaTOYHOCTU. COBpPEMEHHbIE METOAbI ANArHOCTUKM, BK/tOYan
aneKkTpoKapaunorpadpuio, BapuabesbHOCTb CEpPAEYHOro pPUTMa WM HeMpOoBEreTaTMBHOE TEeCTUPOBAHME,
NO3BO/IAIOT BbIABAATL TaKMe HAPYLWEHUA Ha pPaHHUX cTaamax. JledeHWe HamnpaBAeHO HA BOCCTAHOB/EHWE
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6anaHca mexay oTaenamMmm HePBHOM CUCTEMbI C MOMOLLBIO MeAMKaMEHTO3HOM Tepanuu, dmsmonpoueayp u
NCUXOKOPPEKLUM.
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OCHOBbI TEIEMEAWNLINHbI

AHHOTauuA

B cTtaTbe paccmoTpeHbl TeopeTUYecKkue U NpakTUYeckue OCHOBbI TenemeauuuHbl — HanpasfeHus,
0bbeanHstowero MHGOPMaLNOHHbIE TEXHONOMUU U MEAULMHCKYIO MPAKTUKY A1A AUCTAHLMOHHOIMO OKa3aHus
nomowm. OcBelleHbl KatodyeBble MNPUHUUNDLI  QYHKLMOHUMPOBAHMA TeNeMenULMHCKUX CUCTEM, WX
NpPevMMyLLLEeCTBa, OrPaHMYEHMA U MEPCTNEKTUBbI BHEAPEHUSA B COBPEMEHHOe 3ApaBooxpaHeHwe. Ocoboe
BHMMaHMWe yaeneHo Bonpocam 6e30nacHOCTM nepesaydn MeaANLNHCKUX AAHHbIX, B3aMMOAENCTBUIO Bpaya U
naumneHTa B OHMANH-cpee, a TaKkKe HOPMATUBHO-MPABOBOMY PEry/iMpoBaHMIo.

KniouesBble cnosa:
TenemeauuUMHa, ANCTAaHLMOHHbIE TEXHONOTUWN, MeANLMHCKAA MHGOPMATHKKa,
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FUNDAMENTALS OF TELEMEDICINE
Abstract

The article discusses the theoretical and practical fundamentals of telemedicine, a field combining
information technologies with medical practice for remote healthcare delivery. Key principles of
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telemedicine systems, their benefits, limitations, and development prospects in modern healthcare are
highlighted. Particular attention is paid to data security, doctor-patient interaction in an online environment,
and legal regulation.
Keywords:
telemedicine, remote technologies, medical informatics, digital health, online consultations.

BeepeHue

TenemeanumnHa npeacTaBaseT coboit coBpemeHHOoe HanpaB/eHne 340aBO0XPaHEHN, OCHOBAHHOE Ha
NPUMeHeHNN UMGPPOBbLIX TEXHOOTMA AN AMArHOCTUKM, NeYeHus U NpodMNakTUKM 3aboneBaHMi Ha
paccToaHuu. B ycnoBuax pocta NoTpebHOCTM B AOCTYMHOCTU MEAMUMHCKOMW NOMOLLMN TeNemMeauLnuHCKMe
pelleHus No3BOAIT NPeoaoneTb reorpadpuyeckme bapbepbl U 0b6ecneynTb KOHCYAbTaLMn CNeLManncToB
HE3aBMCMMO OT MECTOMOJIOKEHMA NaumeHTa. BHeapeHne TenemegmuMHbl CNOCOGCTBYET MNOBbILIEHMUIO
3P PEeKTUBHOCTN PabOTbl MEANLNHCKUX YUPEXKAEHNN N COKPALLEHMIO BPEMEHWN OKasaHua nomolun. OgHako
AN ycnewHoro QYHKUMOHWPOBAHMA TeNeMeaUUMHCKUX CUCTEM HeobXoAMMO YuuUTbiBaTb BOMPOCHI
MHPOpPMaLMOHHOM 6e30NacHOCTH, CTaHAAPTM3aLUN JaHHbIX M MPAaBOBOrO PEryMpoBaHMA AMCTAHLMOHHOIO
B3aMmoOAencTBums.

UcTopunyeckoe passutue TenemegmumnHbl

Noesa AUCTAaHUMOHHOW MeaMUMHbI BO3HMKAA B cepeamHe XX BeKa, Korga pagmocBsAsb Havana
MCNONb30BaTbCA AN KOHCY/IbTALWI Bpayei B OTAANEHHbIX paoHax. MNepBble TenemeanunHCKME NPOEKTbI
noasuanco B CLLIA B 1960-e roapl, Korga Tenetannbl U TENEBU3UMOHHbIE KaHa/lbl NPUMEHANUCh AN8 Nepegaymn
MeLMLNHCKMX n306parkeHunid. C pasBuTUEM MHTEPHETA U MOBUABbHBIX TEXHOIOTUIA TeneMeanumHa NoayyYnia
LWMPOKOE pacnpocTpaHeHMe BO BCEM mupe. B Poccum npaBoBoe 3aKpenseHue TenemenuuuHCKUX yCayr
npousowsno B8 2017 roay ¢ npuHatTMem deaepanbHOro 3akoHa o TenemeaumumHe. CerogHa ata gopma
MEOMLMHCKOM NOMOLLM aKTMBHO pPa3BMBAETCA, OXBaTblBAaA TaKME HAMPaBAEHWUA, KaK AUCTAHUMOHHbIE
KOHCY/IbTaLWK, TEIEMOHUTOPUHT U Tenepeabuantaums.

OCHOBHble HanpaBAeHUA TenemeanLUHbI

CoBpemMeHHas TefemeguvLMHa BKAOYAET HECKOJIbKO K/OYEBbIX HanpaB/ieHU: TeneguarHOCTUKY,
TeNeKOHCYNbTaluMN, TENEMOHUTOPUHF, Tenepeabunntaymio U AUCTaHUMOHHOE obyyeHne MeaAMUMHCKUX
KagpoB. TenegmarHocTMKa obecneynmBaeT BO3MOMHOCTb aHanM3a MeAMUMHCKUX UN300parkeHuin W
NabopaTopHbIX AaHHbIX HA PAcCTOAHMU. TeneKoHcynbTaluMM MO3BOAAIOT  MaLMeHTam  Nnoay4vaTtb
KBaNMOUUMPOBAHHYIO MNOMOLLb 6e3 MOoCelWeHns MeAUUMHCKOTO YyupexKAeHUs. TeNneMOHUTOPUHT
NPUMEHSIETCA MNPU  XPOHUYECKUX 3aboneBaHUsAX, Korga HeobxoAMMO MOCToAHHOe HabnlgeHue 3a
cocToAHMeM MaumeHTa. Tenepeabunntauma cnocobCTByeT BOCCTaHOBAEHMIO MOC/e onepauuii U TpaBm C
MCNO/Ib30BaHNEM OHMAMH-NPOrpamm 1 BUAEOCBA3N.

TexHUYecKne oCHOBbI TeIeMeANLMHCKMX CUCTEM

@OyHKUMOHMPOBAHNE  TeNleMeauLMHbI HEBO3MOXKHO  6€3  HaAEHOW  TeXHONOrMyecKom
MHPpacTpyKTypbl. OCHOBY COCTaBAAIOT 3alLMLLEHHbIE KaHaNbl Nepeaayn AaHHbIX, cepBepHble naatdopmel,
MeANUMHCKME MHPOPMALMOHHbIE CUCTEMbBI M YCTPOMCTBA ANA CbEMa (U3MONOTMYECKMX MapaMeTpos.
Ncnonb3ytoTcs BUAEOKOHPEPEHLLCBA3b, MOOU/IbHbIE MPUIOKEHUSA, CUCTEMbI UCKYCCTBEHHOIO MHTENIEKTa U
obnavHble TexHonorum. Ocoboe 3HaYeHUe MMeeT COBMECTUMOCTb MPOrpPaMMHbIX PeLleHnin U cobaogeHue
CTaHAapToB obMeHa MeaMLMHCKUMU AaHHbIMUK (Hanpumep, HL7 n DICOM). Hapé»KHocTb TexHuYecKon 6asbl
onpeaensieT KayecTBO AMArHOCTUKKM, 6B€30MacHOCTb XpaHeHUA MHbopMaunn 1 yaobcTBo B3aumoaencTema
Bpaya M naumeHTa.

MeAauunHCKne 1 coumanbHblie NpenmyLLecTsa TenemeanLmHbl

TenemegnupnHa obecneymBaeT AOCTYMHOCTb KBaMOUUMPOBAHHOM MNOMOLWLM AOAA HAcesneHus,
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0CObeHHO B OTAA/IEHHbIX pernoHax. OHa cnocobCcTBYeT paHHEMY BbiABAEHUIO 3aboneBaHMI, COKpallaeT
BpemMA MOCTAHOBKM AMarHO3a M CHUXKAEeT Harpysky Ha MeguUMHCKME yuperkpeHua. [ns naumeHTos
TenemegmumMHa — 3TO 3SKOHOMWS BPEMEHU W CpeacTB, BO3MOMKHOCTb PerynsipHoro HabntogeHus 6es
noceleHnsa NOANKANHUKKU. [na Bpayen — 3TO MHCTPYMEHT NoBblleHna 3dPeKTUBHOCTU Tpyaa U obmeHa
onbiITOM C Koaneramu. Ha ypoBHe 34paBOOXpPaHEHMA TeneMeguUMHCKME TEXHONOTMU NO3BOSAKOT
ONTMMM3NPOBATbL UCMOJIb30BaHUE pPecypcoB U GOPMUPOBATb €ANHYIO LMOPOBYIO MEAULIMHCKYIO Cpeay.

Mpobaembl N OrpaHUYeEHMA TeNeMELULLUHDI

HecmoTpsa Ha oyeBUAHblE MPEUMYLLECTBa, TelemeauunHa CTaNKMBAETCA C PALOM OrpaHUYeHUi.
lnaBHOM Npobnemoi ocTaérca obecneyeHne KOHOUAEHUNANBHOCTU M 3aLLUTbI NEPCOHANbHbIX MEANLMHCKUX
[aHHbIX. Kpome Toro, AMCTaHLUMOHHbIN dopmMaT He BCerga no3BoseT NPOBECTU NONHOLEHHOE PUusnyeckoe
obcnegoBaHMe nauMeHTa. B HEKOTOPbIX PErMoHax COXPaHATCA TEXHUYECKUE TPYAHOCTU: HecTabuibHbIN
WHTEPHET, OTCyTCTBME Heobxoammoro obopyaoBaHuMa u cneumannctos. MNpaBoBble acnekTbl, CBA3aHHbIE C
NNUEH3NPOBAHMEM, OTBETCTBEHHOCTbIO Bpaya U HOPULUYECKON CUAON 3NEKTPOHHbLIX AOKYMEHTOB, TaKXKe
TpebyloT ganbHenwel NnpopaboTKu. PelweHne 3TUX BONPOCOB ABASETCA KAHOUYOM K MOJTHOLEHHOM MHTerpaumm
TenemegmunHbl B CUCTEMY 34PaBOOXPAHEHUA.

MpaBoBble N 3TUYECKME aCMeKTbl TenemeanUMHbI

HopmaTuBHo-npaBoBas 6asa TenemeamuMHbl peryanmpyet BONpPOCbl MAEHTUOMKALMKN YYaCTHUKOB,
XpaHeHUA U nepefadn AaHHbIX, a TAKXKEe HPUANYECKYHO OTBETCTBEHHOCTb MPU OKAa3aHUM AUCTAHLMOHHbIX
ycnyr. CornacHo 3aKOHOZATeNbCTBY, TeNeMeOUUUHCKME KOHCY/IbTalMU MOTYT NMPOBOAUTHLCA TObKO MpU
Ha/IMYMM NPEeABaAPOYHOro OYHOrO OCMOTPA MauMeHTa. ITMYEecKMe npobnembl cBA3aHbl C obecrneyeHnem
[O0BEPUTENIbHBIX OTHOLIEHUI MEXAY BPavyoM M MaLMEHTOM B YC/IOBUAX yAANEHHOro obuwieHua. BaxkHbim
Hanpas/aeHem aBaseTca GopmMmUpoBaHNE NPOPECCUOHAbHBIX CTAaHAAPTOB NOBEAEHUA M OTBETCTBEHHOCTU
MeaMLUMHCKUX paboTHUKOB B UMbpPOBOI cpese.

MepcneKkTuBbI Pa3BUTMA TeneMeaNLNHbI

byaywee TenemeguuMHbl CBA3AaHO C WHTErpauuein TEXHONOTMMA MCKYCCTBEHHOMO MWHTENNEKT],
MaLUNHHOro obyyeHna n buomeTpuyeckux cuctem. OHM NO3BONAT aBTOMATM3MPOBATb aHaIN3 MeAULIUHCKUX
[OAHHbBIX M NOBbLICUTb TOYHOCTb AMArHOCTUKM. Pa3BuTME HOCUMBIX YCTPOMCTB 0bBecneynT KpyraoCyTOUHbIN
KOHTPO/Ib 33 COCTOAHMEM 340pOBbA. TenemeamumnHa CTaHeT OCHOBOWM NepcoHasIn3MPOBaHHONO NOAX0Aa B
3/1paBOOXpPaHEHMM, NO3BONSAIOWErO YUUTbIBaTb MHAMBUAYANbHbIE 0COBEHHOCTU NauueHTa. BaxHol 3aaaveit
OCTaéTCA NOArOTOBKA KaZpoB, BNAaAEOLWMX COBPEMEHHbIMU LMPPOBLIMU MHCTPYMEHTAMM. B A0ArOCPOYHOM
nepcrnekTuBe TesemeauUMHa CNOCOOHA 3HAYUTENbHO MOBLICUTb KAauyeCTBO M AOCTYMHOCTb MeAULMHCKOM
NOMOLLM.
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TypKmeHucTaH, r. Awxabag,

MPUMEHEHUE BONbLLUUX AAHHbBIX (BIG DATA) B YNIPABJIEHUU 34PABOOXPAHEHUEM

AHHOTauuA

B craTtbe paccmaTpuBaeTcs pPoOSib TEXHONOMMM 6Gonblwnx AaHHbix (Big Data) B noBblweHUM
3pPeKTUBHOCTUN ynpaB/eHMA 34paBooXpaHeHMeM. [TOKa3aHOo, YTO UCNO/Ib30BaHME AHAIUTUYECKUX CUCTEM,
OCHOBaHHbIX Ha 06paboTKe 60/bLIMX MacCMBOB MeAULMHCKOM MHbOPMaLMKM, NO3BONAET ONTUMU3UPOBATb
[OMarHOCTMKY, nedyeHne M nNpodunakTuUKy 3aboseBaHMA. AHANU3UPYIOTCA OCHOBHbIE MCTOYHMKWU AaHHbIX,
MeTobl UX 06paboTKM M HaNpaBAEHUA BHEAPEHUS B MeOMLMHCKYIO NPaKTUKY. MoayépKnBaeTca 3HavyeHme
Big Data gnsa npuMHATUA ynpaBAeHYECKNX PeLleHUA, NPOrHO3MPOBAHUA 3NNAEMUONIOTMYECKUX MPOLECCOB U
pPaLUMOHANbHOrO pacnpeaenieHNs pecypcos.

Kniouesble cnosa:
6onblIne AaHHble, aHAaNUTUKA, YNpaB/eHMe 34paBooXpaHeHNEM, UndpoBas MeauLmHa,
NPOrHO3NpOBaHUEe, MeANLIMHCKNE MHPOPMALIMOHHbIE CUCTEMDI.

Hallyyeva Sadap Saparmyradovna

Lecturer of the Department of Medical Physics and Computer Science
Myrat Garryev State Medical University of Turkmenistan

Ashgabat, Turkmenistan

APPLICATION OF BIG DATA IN HEALTHCARE MANAGEMENT

Abstract
The article examines the role of Big Data technologies in improving healthcare management efficiency.
It shows that analytical systems based on large-scale medical data processing can optimize diagnosis,
treatment, and disease prevention. The main data sources, processing methods, and implementation areas
in medical practice are analyzed. The importance of Big Data for decision-making, epidemiological
forecasting, and rational resource allocation is emphasized.
Keywords:
big data, analytics, healthcare management, digital medicine, forecasting, medical information systems.
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BeepeHue

CoBpeMeHHOEe 34paBOOXPAHEHME XapaKTepM3yeTca pPe3KMM pocToM O0O6BbEMOB MHbOpMauuu,
NOCTYMaloLWeN M3 PasNUYHbIX WUCTOYHUKOB: 3/IEKTPOHHbIX MEOUUMHCKMX KapT, /1abopaTopHbIX CUCTEM,
HOCUMbIX YCTPOMCTB M COLMAbHbIX ceTEeN. AHaNM3 3TUX AaHHbIX TpebyeT npumeHeHus TexHonorni Big Data,
CnocobHbIx 06pabaTbiBaTb OrPOMHbIE MACCMBbI MHOOPMaLMKM B peasibHOM BpemeHW. Mcnonb3oBaHue
60MbWNX AaHHLIX B 34PaBOOXPAaHEHUM OTKPbIBAET HOBble BO3MOMHOCTM 415 MOBbIWEHMA KayecTBa
MeANUMNHCKUX YCAYT, YAYYLWEHMA NAAHUPOBAHMA U KOHTPOJIA 32 COCTOAHMEM 340P0BbsA HaceieHns. CucTembl
aHAZIMTUKM NO3BONALOT BbIABAATb 3aKOHOMEPHOCTU, MPOrHO3UPOBATL Pa3BUTUE 3a60neBAHMIA U NPUHUMATD
Hay4YHO 06OCHOBaHHbIE YPaABNEHYECKME pPeLLEHMUS.

MoHsATHe n ocobeHHocTH Big Data

Big Data — 3TO COBOKYMHOCTb TEXHONOTUI U NOAXOA0B, NpefHa3HauYeHHbIX g1 06paboTkM U aHanm3a
CTPYKTYPUPOBAHHbBIX N HECTPYKTYPUPOBAHHbIX AaHHbIX B 60/1bWNX 06 bEMaAX. VX OTAMUUTENBbHBIMKM YepTamu
aBnATcA 06LEM (volume), ckopocTb noctynneHus (velocity) n pasHoobpasue (variety). B meanuuHcKom
coepe Big Data oxBaTbiBaeT AaHHble NAUWEHTOB, pe3yabTaTbl aHaAM30B, M306paXKeHWA, reHeTUYeckue
npoduam u cTatMCTUKY 3abonesaHuii. OCOOBEHHOCTb 3TOW TEXHONOIMW 3AKAOYAETCS B BO3MOMKHOCTM
06beANHATL JaHHbIE M3 PA3HbIX UCTOYHUKOB M BbIBAATL CKPbITble B3AMMOCBA3M, YTO MOBbIWAET TOYHOCTb
ANArHOCTUKN U 3P PEKTUBHOCTb YNPABAEHUYECKUX PeLleHUN.

MNCcTOYHMKM 6ONbLUMX AAHHbIX B 34p3aBOOXPAaHEHUM

OCHOBHbIMM UCTOYHMKamKu Big Data ABNAKOTCA 3N1EKTPOHHbIE MELUUMHCKUE KapTbl, pe3yabTaTbl
NabopaTopHbIX UcCnefo0BaHNN, AaHHbIE MeAUUMHCKOro 060pyA0BaHMA, CTPaxoBble 6a3bl, COLMabHbIE CETU
N MobUunbHble NpuaoxKeHuna. Kpome Toro, 6osblioe 3HaYeHWE MMEKT AaHHble U3 BUOMOHUTOPUHIOBBIX
YCTPOWCTB, GUKCUPYIOLLMX NapaMeTpbl 340p0BbA B peasibHOM BpemeHW. CobpaHHble AaHHble NMO3BOAAIOT
OLeHMBATb COCTOSIHWME 340POBbA OTAE/NbHbIX NALMEHTOB U BCErO HACeNEeHMUA, OTC/IEXMBATL TEHAEHLMU U
NPOrHo3MpoBaTh BCMbIWKM 3ab60neBaHNUi. [paBUAbHAA MHTErPaLLMA 3TUX UCTOYHUKOB ABASIETCA OCHOBOW A1A
nocTpoeHusa 3PpPeKTUBHBIX CUCTEM YNPaABAEHUA 34,0aBOOXPAHEHMEM Ha PErMOHAIbHOM M HaUMOHa/IbHOM
YPOBHSAX.

MeTtozabl 06paboTKM M aHaNM3a AaHHbIX

Ona aHanmza 60/bWKMX AAHHBIX WUCMONb3YIOTCA COBPEMEHHblE METOAbl MAWWMHHOTO 06yyeHus,
WUCKYCCTBEHHOIO WMHTENNEKTA U NMPeAUKTUBHOM aHaAUTUKKU. C MX NMOMOLLbIO BO3MOXHO aBTOMATU4YeCcKoe
BbIAIB/IEHWE 3aKOHOMEPHOCTEW W MPOrHO3MpPOBaHME pPa3BUTUS 3abosieBaHWN. BaxkHoe 3HayeHWe UMetoT
aNropuTMbl KnaccuduKaumm, Knactepmsaumm M aHaamsa BpemeHHbIX pAagoB. OHM NO3BOAAOT CO34aBaTb
moaenu, npepackasbiBaowme 3PpPeKTMBHOCTD Tepanuu, PUCK OCAOMNKHEHWM U 3NMAEMMUONOTMYECKUE
TeHAEeHUMW. B ynpaBneHUn 34paBoOOXpaHEHMEM TaKMe METOAbl MPUMEHAIOTCS A/1A OLEeHKM noTpebHOoCTH B
MeANUMNHCKUX yCayrax, OnTUMMU3aLMM IOTUCTUKN U NJIaHUPOBAHNA PECYPCOB.

MpumeHeHwne Big Data B ynpaBieHUN 34paBOOXPaHEHNEM

Big Data akTMBHO Ucnonb3yeTca Ans nosbiweHUA 3GGEeKTUBHOCTU CUCTEM 34PaBOOXPaHEHUA. AHann3
MeAMUMHCKUX AaHHbIX NO3BOAAET ONTMMM3IMPOBATL pacrnpefeneHne KaapoB, NEKAPCTBEHHbIX CPEACTB U
obopyaoBaHuA. Ha ypoBHe ynpaBieHUA MWHUCTEPCTB M BEAOMCTB 60/bliMe AaHHble NPUMEHATCA AAA
MOHWUTOPUHTA 3NUAEMUI, OLLEHKM KaYecTBa MeOMULMHCKUX YCAYT U pa3paboTkM nporpamm npopunakTuKu.
Mcnonb3oBaHWe aHaUTMYECKMX NaaTGopm CnocobCcTByeT ObICTPOMY MNPUHATUIO PELUeHUt Ha OCHOBe
OODBEKTMBHbBIX MOKasaTenei. B pgonrocpoyHoi nepcnektuee Big Data CTaHOBUTCA WHCTPYMEHTOM
CTpaTErnyeckoro MAAHMPOBAHMUA, HANPaBAEHHOIO HA MNOBbIWEHWE AOCTYNHOCTU U Pe3ynbTaTUBHOCTU
MeAULMHCKON NOMOLLIN.
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MpenmyLliecTsa 1 BO3MOXKHOCTM TexHoorMin Big Data

Mcnonb3oBaHue Big Data paér uenbii pag npeuvmywiects. Bo-nepBbiX, NOBbIWAETCA TOYHOCTb
OMArHOCTUKM 3@ CYET aHa/iM3a MHOTOMEPHbIX MEAULMHCKMX [AaHHbIX. Bo-BTOpbIX, Yyay4ylaetca
nporHosmposaHue 3abonesBaemocT U 3PPEKTUBHOCTE MNPOPUNAKTUYECKUX MEPONPUATUIA. B-TpeTbux,
NPOUCXOANT ONTUMM3AUMA GUHAHCOBBLIX M KaAPOBbIX PecypcoB. TexHONOrMM BONbWNX AaHHbIX TaKxe
CNOCOBCTBYIOT Pa3BUTUIO MEPCOHANNU3MPOBAHHON MeAMUMHbI, NO3BOAAA NoabupaTb fieyeHne C YY4ETOM
WHAMBUAYANbHBIX OCOBEeHHOCTEM nauueHTa. Kpome TOro, OHM CO3[3lOT OCHOBY ANs BHeApPeHUsA
WCKYCCTBEHHOTO MHTE/NIEKTA B MOBCEAHEBHYIO MNPAKTUKY 34paBOOXPAHEHNA.

7. MNpobnembl 1 puckn BHeapeHus Big Data

HecmoTpAa Ha oyeBuAHbIE NpeMmyLLecTBa, BHegpeHue Big Data B meanuuHy conpoBoXgaeTca paaom
npobaem. Kntouesble N3 HUX — 3aLLMTa NEPCOHA/bHbIX AaHHbIX, OTCYTCTBUE €ANHbIX CTAHAAPTOB MHTErpaLLmm
W BbICOKasA CTOMMOCTb BHeAPEHWA aHaAUTUYECKMX cUCTeM. [ONONHUTEeNbHbIe CNO0XHOCTM CBA3aHbl C
HEOBOX0AMMOCTbIO NOATOTOBKM CMELMANNCTOB, CNOCOBHbIX paboTaTb ¢ 60/1bLUIMMM MaccMBaMM MHOPMaLUU.
HenpaBuibHaa uHTepnpeTauma AaHHbIX MOMET MPMBECTM K OWWMOOYHbIM pelleHuam. [ostomy npu
peanusaumumn npoektos Big Data ocoboe BHMMAHME yAeNAeTCA STUYECKMM U NPABOBbIM acneKkTaMm, a TaKxke
KauyecTBY UCXOAHOM MHbOPMaUUN.

MepcnekTuBbl pa3sntuAa Big Data B 34paBoOXpaHeHUN

B 6aukaliwme roabl ponb Big Data B 34paBooxpaHeHMM OyaeT TONAbKO BoO3pacTaTb. Passutue
WUCKYCCTBEHHOIO MHTEANeKTa U 06MauHbIX TEXHOIOMMIA MO3BOAUT CO34aBaTb MHTErPUPOBAHHbIE CUCTEMDI
aHaNuM3a, 0XBaTbIBAKOLLME BCE YPOBHU MeANLIMHCKON NoMoLLM. MepcnekTUBHbIMU HanpaBaeHUAMM ABAAIOTCA
pa3BUTUE NPEAMKTUBHbIX Mogaenei 3abonesaemocTu, cosgaHue uUuMdpoBbIX ABOMHWKOB MNALMEHTOB W
$bopmMMpOBaHME HALMOHAMBHbBIX MeAUUMHCKUX aaTa-nnatdopm. ddekTnBHoe mcnonb3osaHue Big Data
obecneyumnT nepexos K MogeIn «YMHOTO 34,0aBOOXPAHEHMAY, F4e peLleHna NPUHUMAIOTCA Ha OCHOBE TOYHbIX

AaHHbIX, a pecypcCbl pacnpeanenarTca MakCUMalbHO PpallMOHabHO.

Cnu1COK UCNONb30BaAHHOI INTEpaTypbl:
1. Bnacos, B. B. Undposble TexHoM0rMm B 3apaBooxpaHeHnun. — M.: T9OTAP-Mepgma, 2022. — 416 ¢. — URL:
https://www.geotar.ru/catalog/book/122710
2. lepacumos, A. H. Big Data u aHanutuka B meamumHe. — CI6.: Cneu/lnt, 2021. — 388 ¢. — URL:
https://spec-lit.su/books/big-data-health
3. KysHewnos, M. C. UcKyccTBEHHbIM UHTENNEKT U BosbluMe AaHHble B 34paBooxpaHeHnn. — M.: AKkagemus,
2020. — 352 c. — URL: https://academia-moscow.ru/books/ai-healthcare
4. Edpumosa, T. N. UHPopMaLMOHHbIE TEXHOIOMMN B MeAULMHCKNX cucTemax. — EkaTepuHbypr: YITMY, 2019.
— 330 c. — URL: https://ugmu.ru/library/it-medicine
5. Netpos, 4. I'. Undposas TpaHchopmauma 3apaBooxpaHeHna. — Hosocnbumpcek: CnbnpuHt, 2023. — 420 c.
— URL: https://sibprint.ru/digital-health
6. CupopeHkKo, 0. A. MeguMuUMHCKaa aHaAUTUKa U NnporHo3mnposaHue. — M.: ®eHukc, 2022. — 390 ¢. — URL:
https://fenix-books.ru/med-analytics
7. CmunpHos, O. M. bonblwKne gaHHble 1 ynpasaeHue 3apaBooxpaHeHmem. — M.: Hayka, 2021. — 410 c. —
URL: https://nauka.ru/books/big-data-healthcare
8. 3axapos, E. U. UHTenneKTyanbHble CUCTEMbI aHa N3 MeUUMHCKUX AaHHbIX. — M.: MeanunHCcKaa KHUra,
2024. — 364 c.

©Xannvlesa C.C., 2025

245



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

YAK 615
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COBEPLUEHCTBOBAHUE NPUMEHEHUA MPOMNO®OJA Y NOKUNIbIX NALMEHTOB

AHHOTauuA

B cTtatbe paccmaTtpumBatoTca ocobeHHoCTU dapMaKogMHAMUKM M PapMaKOKMHETUKM nponodona y
NOXWUNbIX NALMEHTOB, a TaKXKe NyTU ONTUMM3ALMU ero NPUMEHEHMUA C LLENbIO NOBbILWEHUA 6e30MacHOCTU U
3pPeKTUBHOCTN aHecTe3nosiornmyeckoro obecnevyeHnss. OTMeYaeTcsi, 4YTO BO3PACTHbIE M3MEHEHUA B
cepaeYHo-cocyamcTon, AbIXaTeNbHON U BblAENNTENbHOM CUCTEMAX OKasblBalOT 3HAUYUTE/IbHOE BAMAHME Ha
meTabonmsm u BbiBegeHMe npenapata. CoOBepLUEHCTBOBAHWE [A03MPOBAHWUA, MOHWUTOPWUHra ray6uHbI
aHecTe3nn 1 noapepKaHne reMogMHaMMNYeCKON CTabUAbHOCTU ABNAIOTCA K/HOYEBBIMK acneKkTamm B paboTe
aHecTe3no/iora NPy UCNOIb30BaHUKN Nponodona y nL, CTapLieid BO3PacTHOM rpynnbl.

KnoueBble cnosa:
nponodon, NoXxKuAble NALNEHTbI, aHecTe3nA, papMaKOKMHETUKA, 6€30MaCHOCTb, A03UPOBAHME.
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IMPROVING THE USE OF PROPOFOL IN ELDERLY PATIENTS

Abstract
The article discusses the features of the pharmacodynamics and pharmacokinetics of propofol in
elderly patients, as well as ways to optimize its use in order to improve the safety and effectiveness of
anesthetic support. It is noted that age-related changes in the cardiovascular, respiratory, and excretory
systems have a significant impact on the metabolism and excretion of the drug. Improving dosing, monitoring
the depth of anesthesia, and maintaining hemodynamic stability are key aspects in the work of an
anesthesiologist when using propofol in older patients.
Keywords:
propofol, older patients, anesthesia, pharmacokinetics, safety, dosing.

1. BeegeHune

Mponodon nABnsetTca oAHUM M3 Hambosiee PaACNPOCTPaAHEHHbIX MpenapaToB ANA WMHAYKUMK U
nogaep:kaHus obuuert aHecteann. bnarogapsa 6bicTpomy HacTynieHuto adpdeKkTa U KoOpoTKOMY nepuosy
[EeNCTBUA, OH LUMPOKO MCMO/Ib3YETCA KaK B XMPYPrMYECKOM, TaK U B AMArHOCTUYECKON npakTuke. O4HaKo y
MOXKWU/bIX NALMEHTOB, UMEIOLLMX CHUMKEHHbIN METAaboNN3M U U3MEHEHHYIO PeaKLMI0 Ha JIeKApCTBEHHbIE
cpeactsa, npumeHeHWe nponodona TpebyeT ocoboli ocTopokHOcTU. C  BO3pacToM MPOMCXOOAT
d13MoNornyeckne N3MeHEHUA — CHUMKEHME CEpPAEYHOro BbIOPOCA, YMEHbLUEHME MACChbl NEYEHU U MOYEK,
HapyweHue 6enkoBoro obmeHa. ITM ¢akTopbl BAMAKT Ha (GAPMAKOKMHETUKY M dapMaKoaMHAMUKY
npenapata, MOBbIWAA  PUCK  TMNOTEH3MW, OpaauKapguMM WM PEeCcnUMpPaToOpHbIX  OCIOMHEHWN.
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CoBepLUeHCTBOBAHNE METOAMK MCMOb30BaHUA Nponodona y AaHHOM KaTeropum 60nbHbIX MMEET BaxKHOE
KNMHMYecKoe 3HaveHue ana obecneveHma 6e30nacHOCTU aHeCTe3unu.

2. Papmakonormyeckne ocobeHHoCcTM nponodona y NOXUAbIX NALNEHTOB

Y noxunbix Atogen cHuxKaetca obbem pacnpegeneHma AMnodubHbIX NPenapaToB M aKTUBHOCTb
$bepMeHTOB NeYeHu, YTo NPMBOAMUT K 3ameasieHnto metTaboansma nponodona. KoHueHTpauma ceobogHoro
npenapata B Nja3me BO3pacTaeT, yBe/MYMBasA BEPOATHOCTb Nepeno3npoBKU. KanHnyeckme nccnegosaHua
NOKasanu, YTo A5 [OCTUNKEHMA OANHAKOBOW rNyObMHbI aHecTe3nKn A03bl Nponodoia y NauneHToB cTaplue 65
NeT A0JIKHbI 6bITb CHUKeHbI Ha 30—50 % no cpaBHEHUIO ¢ MonoAbIMU. Kpome Toro, BO3pacTHble USMEHEHUS
yyBcTBUMTENbHOCTM TAMK-peuenTopoB ycuUAMBaOT AeWCTBME npenapaTta, yYto TpebyeT MHAMBUAYANbHOIO
noaxoaa K pacyeTty A03bl.

3. BanaHme nponodona Ha cepaedHO-COCYyANUCTYHO CUCTEMY

Mponodon Bbi3blBAET BbIpaXKEHHYIO Ba3oauAaTaumio U yrHeTEHNE MMUOKAPANAbHOW COKPATUMOCTH,
YTO Yy NOXUAbIX MALUMEHTOB C KOMOPOUAHbIMW 32060NEBAHUSMM MOXKET MNPUBOAUTbL K TUMNOTEH3UU U
6pagmkapann. Noatomy Heob6XoAMM TLWATENbHbIN KOHTPOb FTEMOANHAMMKN C MOMOLLLbIO MHBA3MBHOMO UK
HEWHBA3UBHOIO MOHWUTOPMHra. PekomeHAayeTcA TUTPOBaHWE [03bl C MNOCTENEHHbIM BBeAEHMEM U
NnPUMeHeHMemM Ba3oMNpPeccopoB Npu HeobxoammocTn. [MoaaeprkaHue cTabuNbHOro apTepuanbHOro
[ABNEHUA M YacTOTbl CEPAEUYHbIX COKPALLEHWNI NO3BONAET M36EKaTb ULLEMUYECKUX OC/IONKHEHWNIN N CHUXKAET
PUCK NocneonepaunoHHbIX HapyLeHUn KpoBoobpalleHus.

4. Bo3pgeiictme nponodona Ha AbiXxaTe/IbHY0 cuctemy

Mponodon yrHeTaeT AbIXaTENbHbIA LEHTP, CHUMKAET YYBCTBMTE/NIbHOCTb K YINEKUCAOMY Fasy W
YMeHbLUaeT 06bemM AbIXaHWsA. Y NOXUAbIX NALMEHTOB C XPOHUYECKMMU 3a60/1€BAHUAMMN NIETKMX 3TO MOKET
NPMBECTM K TMNOKceMUKN. [nAa NPoOUNAKTUKM AbIXaTeIbHbIX HAPYLUEHUIA peKOMeHAYeTCA NpeaBapuTebHan
OKCUreHauma, MCnonb3oBaHMEe 60/see HU3KMX KOHLEHTPAUMM aHecTeTMKa W paHHee MNOoAK/AYeHue
BEHTUNALMOHHON NoAAepKKWU. KOHTPONb YPOBHA YrNEKUCAOro ra3a WM HacCbIWEHMA KPOBU KMC/IOPOLOM
obAsaTeneH Ha BCex 3Tanax HapKosa.

5. MOHUTOPUHT rNybuMHbI aHecTesnu

O4HUM M3 HanpaBAEeHMA COBEPLUEHCTBOBAHUA NMpPMMeEHeHUA nponodosa ABASETCA UCNO/b30BaHWe
aNeKTpo3HUedanorpadpuUyecknx MeToAoB OUEHKU rybuHbl Hapkosa (BIS-MoOHUTOpPUHT). ITO nos3sonser
nsbexxaTb KaK HeAoCTaTOUYHOM, TaK M Ype3mepHoOn aHecTe3nu. Y MOMKWUbIX NaLUEHTOB peKomeHayeTcA
noafeprkmeatb nokasatenn BIS B npegenax 60-70, yTo obecneymBaeT AOCTAaTOYHYIO AHECTE3UO Mpu
MMWHUMANbHbIX PUCKaxX Nepeno3npoBKU.

6. ONTMMM3aLUMA 403MPOBAHUA U CXEM BBeAEHUA

[Na noXunbix 60bHbIX PeKOMEHAYETCA UCNOb30BaTb 3aMeA/IeHHYI0 CKOPOCTb MHAYKUMMK (oKono 1
Mr/Kr) M CHUMKEHHblEe NoaaepKuBatoLime ao3bl (3—4 mr/Kkr/u). BeeaeHune npenaparta ¢ppaKLMOHHO, C OLEHKOM
peaKkunmn opraHnama, CHUKaeT BepPOATHOCTb Pe3KMX KosiebaHui aasneHusa. NpumeHeHne KOMOUHMPOBAHHbIX
CXeM C MECTHbIMW aHeCcTeTUKaMM UM ONUOMAAMM MO3BO/IAET YyMEHbLWMUTL 0bLwyto o3y nponodona 6es
notepu apHeKTUBHOCTHU.

7. 3akntoveHune

CoBeplUeHCTBOBAHNE MNpUMeHeHMA nponodona Yy MNOXMWUABIX  MALUUMEHTOB OCHOBAHO Ha
WHAMBMAYANIbHOM MNoAxoAe, TWATe/lbHOM MOHUTOPWHIE U agdantauuMuM [03bl K $GU3MON0rMYeckomy
COCTOAHMIO OpraHMsma. Mcnonb3oBaHWe COBPEMEHHbIX TEXHOOMMM KOHTPOAA rNybuHbI aHecTesuw,
NOCTOAHHOE HabaoaeHWe 33 reMoAMHAMUYECKMMW MapameTpaMn U KOPPEKTMPOBKA [A03bl C YYETOM
bapMaKoIorMyecknx ocobeHHOCTEN MOXKUAOTO BO3PacTa NO3BOASAIOT 3HAYNTENbHO NOBLICUTL 6@30MaCHOCTb
M UCXOAbl XMPYPrMYECKOro neyeHuns.
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XopsKarengues ToiimblipaT YapbiapoBuu,

MNpenogasatenb

locypapcTBeHHOro meauuUUHCKOro YHusepcuteta TypkmeHucraHa umeHa Mbipata [appbleBa.
Awxabag, TYpKMEHUCTaH.

COBEPLUEHCTBOBAHUE MPMUMEHEHUA MPOMNO®ONA Y NOKUNbIX NALMUEHTOB
C CONYTCTBYIOLLEN NATONOIMEN

AHHOTauuA

MoXKunble NaUMeHTbl C MHOXECTBEHHbIMW COMYTCTBYHOLWMMM 3ab6oneBaHMAMM NpeacTaBnAaoT coboi
CNIOXKHYIO 33434y 419 aHecTe3no10ra B CBA3U C M3MEHEHHOM apMaKOKMHETUKOM U papmMaKkoanHaMUKON
JIeKapCTBEHHbIX CPEACTB, NOBbILWEHHBIM PUCKOM MOB60UYHbIX 3¢ EKTOB U NOCAE0NEPaALMOHHBIX OCTONKHEHWUN.
Mponodon ABnseTCA OAHUM U3 Hanbosee WNPOKO UCNOJb3YEMbIX TMITHOTUYECKUX CPEACTB A8 UHAYKLMU U
noanepraHua obluiei aHecTesun, a Takke gna cefaunun. OAHaAKO ero NpuUMeHeHue Yy repuaTpuyeckmx
nonMmopbuaHbIx nauyeHToB TpebyeT ocoboro noaxoaa BBMAY BbICOKON YyBCTBUTENbHOCTM K Npenaparty,
pUCKa 3HAUYUTENbHOM apTEPMANIbHON TMNOTEH3UKM, BPaAMKapaAUN U YTHETEHUA AbIXaHWA. B AaHHOM cTaTtbe
paccmaTpuBatoTCA  NAaTOPU3NONOTMYECKME OCOBEHHOCTU CTapeHusa, BAUAOWME HA PapmMaKonoruio
nponodona, aHaAM3UPYIOTCA CTPaTErMn L03MPOBAHMA (BKAKOYAA MCNOb30BaHME MOAENeN, ynpaBasemMblx
MuLeHbto — TCl), MOHUTOpUHra rybuHbl aHecTesuu (BIS, Entropy) n ynpaBnaeHmsa noboYyHbIMK 3ddeKkTamum.
MpeactaBneH KOMMJEKCHbIN nogxog K 6esonacHomy 1 adpdeKTMBHOMY NpUMeEHEHUIo nponodona y AaHHOM
KaTeropuu nNaumeHToB, HanpaB/eHHbIN Ha yay4YlleHne nepmonepaLMoHHbIX UCXOAO0B.
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Kniouesble cnosa:
nponodon, NoXKuable NaLMeHTbl, NOAMMOPONLHOCTb, PapMaKOKMHETUKA, GapMaKOANHAMMKA,
[031MpPOBaHue, Lenesas KoHTpoanpyemasa MHoy3us (TCl), MOHUTOPUHT ryBUHbI aHecTe3uu,
apTepuanbHasa rmnoteHsmsa, 6e3onacHoCTb.

BsepgeHue

Jemorpadunyeckoe cTapeHMe HaAceneHWAa MNPUBENO K 3HAYUTENbHOMY YBENMYEHWUIO KOAMYEecTBa
XUPYPIrUYECKMX BMELLATENbCTB Y NAUMEHTOB cTaple 65 neT. MNMoxuaoi Bo3pacT 4acTo acCOLUMPOBaH C
Ha/IMYMEM MHOMKECTBEHHbIX XPOHWYECKMX 3aboneBaHuit (MoNMMOpPOMAHOCTLIO), TAaKMX KAk apTepuasibHas
rMNepTeHsus, nwemmyeckan bonesHb cepala, cepaeyHans HefoCTaTOYHOCTb, XPOHMYECKan 601e3Hb NOYEK U
uepebpoBackynApHble 3aboseBaHMA. ITU COCTOAHMA, Hapady C PUSUONOTMYECKUMM U3MEHEHUAMM
CTapeHus, KapauHaAbHO MEHAIOT peakLMio OpraHM3Ma Ha aHecTe3nonornyeckme npenapatol. Mponodon,
6narogaps cBoum dapmMaKoNOrMYeckMm cBoicTBam (BbicTpoe Hayano [JelcTBMA U KOpPOTKas
NPOAO/IKUTENbHOCTb), OCTaeTCA 30/10TbIM CTaHAAPTOM BO MHOTMMX KAMHUYECKUX cueHapusax. OgHako ero
HeBepHOe [J03MpOBaHME Y OCNAbB/IEHHbIX MNOXW/bIX MaALMEHTOB MOMET MPUBECTU K  TAMKENbIM
remogMHaMUYECKUM U PECMIMPATOPHbLIM OCNOXHEHUAM. TakMm 06pa3om, CoBepLLIEHCTBOBAHNE METOLMK €r0
NPUMeEHEHNA ABNAETCA aKTya/IbHOM 3a4a4el COBPEMEHHOM aHECTE3MNO/IOTUM.

dusmonormyeckne ocobeHHOCTM CTapeHns U papmakrosiorna nponodona

MNMoHMMaHWe BO3PaCTHbIX MU3MEHEHUI HeobxoamMmo A/t 6e30nacHOro UCnosib3oBaHMUs nponodona.

1. ®apmaKOKMHETHKa:

o YmeHbleHWe obbema pacnpegeneHus: C BO3pacTOM CHUMKAETCA MbllleyHaa macca U ob6bem
LUMPKYANPYIOLLEN KPOBM, OL4HOBPEMEHHO YBE/IMYMBAETCA MNPOLLEHT KMPOBOM TKaHW. ITO NPMBOAMUT K
NOBbILIEHMIO NN1A3MEHHOM KOHLEeHTpaumn nponodona nocne 60AOCHOroO BBEAEHUA, YCUIMBAnA ero adpdekT.

o 3ameaneHve meTabonmsma: Metabonnam nponodona B MNEYEHU U JNIETKMX C BO3PACTOM
3amMegNAeTcA M3-3a CHUMKEHMA MEeYEeHOYHOro KPOBOTOKA M aKTMBHOCTU (EPMEHTHbIX cuctem. 3ITO
YyBENMUYMBAET NPOAOIKUTENBHOCTb €70 AENCTBUA N BPEMA BOCCTAHOB/IEHUA.

o CHMXKeHMe cepaeyHoro Bbibpoca: YMeHblleHWE cepaeyvyHoro Bblibpoca 3amennser A0CTaBKY
npenapata K opraHam-muweHam (Mo3ry), YTO MOXKeT c034aTb M/I3UI0 HEeobXoAMMOCTM BBEAEHMS
OOMO/IHUTENbHOM [O03bl, OAHAKO MOC/Aeaylowana neperpyska CUCTEMON MNPUBOAUT K KyMyAauMn W
nepeao3npoBKe.

2. ®apmakogMHaMMKa:

o ToBbilleHWE YYBCTBUTENLHOCTU LEHTPanbHOW HepBHOM cucTembl (LUHC) Kk pencrteuio TAMK-
epruyeckmx nNpenapaToB, K KOTOPbIM OTHOCUTCA Nponodos. ITO O3HaYaeT, YTo AN1A AOCTUMKEHMA O4HOro U
TOrO e KAuHU4Yeckoro s¢dekTa (Hanpumep, NOTEPU CO3HAHMUA) MOXKUAOMY nauMeHTy Tpebyetca
3HAYMTENbHO MeHbluaa A03a U 6onee HM3Kasa Ma3MeHHasa KOHLEHTpauua npenapata Nno CPaBHEHWUIO C
MONOAbIM.

CtpaTermm onTMMmnsaumm npumeHeHusa nponodona

1. KoppeKkTnpoBKa J03UPOBAHUA:

o WHAayKuma aHecTesuu: PekomeHayeman 60/t0CHAA 4033 418 MHAYKUMW Y MOMWUAbIX NALUEHTOB
CHM»Kaetca Ha 20-50% Mo cpaBHEHWIO C MooAbiIMW W cocTasnaer npumepHo 1,0-1,5 mr/kr (BmecTto
ctaHgapTHbiXx 2,0-2,5 mr/kr). bontocHoe BBedeHMe A0/MKHO bbiTb 60nee megneHHbIM (B TeyeHue 60-90
CeKyHA) AN MUHUMMU3ALUN TeMogMHaMUYECKUX KonebaHnii.

o MNoppaeprkaHune aHecTesnn: CKOPOCTb UHDY3NM A5 NOAAEPKAHUA aHECTE3NN TaKKe A0/KHA ObITb
CHUXKeHa. ddPeKTUBHOMN MOXKeT bBbITb cKOpocTb 2-4 mr/Kkr/u, B otanumne ot 4-10 mr/Kr/4 y monoapix
nauMeHToB.
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2. Ucnonb3oBaHue TexHONOIrNM Leneson KoHTponupyemoi NHody3nm (Tcn:
TCl AaBnAaeTcA MOLWLHbIM MHCTPYMEHTOM ANA TOYHOFO A03MpoBaHMA Nponodona y MOMKWUAbIX NALUEHTOB.
Cuctema, mcnonb3ya GapMakoKMHETUYECKME Mogenu (Hanpumep, mogens LWHalaepa), noapeprkmsaet
3a4aHHYI0 NNa3MeHHYI0 Uan 3PPeKTOPHYIO KOHLEHTpaUUIO.

o Mpeumywectea: Nossondaer nsbexaTb MMKOBbIX KOHLUEHTpauuii nocne 6ontoca, obecneumsaet
cTabunbHyto ryobuHy aHecTesnn u 6onee bbiCTpoe NPOOdYKAEHME.

o PekomeHgyemble UeneBble KOHUEHTpauuu: s notepu CO3HaHUA (MHAOYKLMA) Y MOXUAIbIX
[O0CTaTOYHO Lenesoi KoHueHTtpaummn 1,5-2,5 mkr/mn (y monogbix — 3,5-5 mkr/mn). Ansa nogaepxaHua
aHecTe3sun B cocTaBe cbanaHCMPOBaAHHOW aHeCTe3nM C aHaNbreTMkamm AocTatouHo 2,0—3,0 mKr/ma.

3. MOHUTOpPUHT rny6uHbl aHecTesuu:
Ncnonb3oBaHMe MOHUTOPOB MybUHbI aHecTe3uMu Ha ocHose I3 (Hanpumep, BIS, Entropy, Narcotrend)
ABNAETCA CTaHAAPTOM 6€30MaCHOCTM Y NOXKUAbIX NALLMEHTOB.

o Uenb: MoaaepkaHne uWHAEKca B UeneBom AuanasoHe (Hanpumep, BIS 40-60) nossonset
WHAMBUAYANM3NPOBATb [03y nponodona, u3beras KaK HeJoCTaToOuHOW  (BHyTpMoOnepauMoHHOoe
npobyKaeHue), Tak U n3bbITouHOW (rnybokas aHecTe3usa) aHecTesuu. M36bITouHaa rnybuHa aHecTesun
accoummpoBaHa ¢ 6onee BblpaXKEHHOW FreMOAMHAMMUMYECKON AenpeccMeit U BO3MOMKHbIM YBEJNMYEHUEM
nocsieonepaumoHHoOi KOTHUTUBHOM ancoyHKumum (POCD).

4. YnpaBneHue reMOANHAMUKOM M NOBOYHbBIMMK 3bdeKTamu:

o ApTepuanbHasa runoTeH3uaA: AsnseTcAa Hambosee YacTbiM OC/AOXKHEHMEM. [na ee NpodUNaKTUKK
pekomeHayeTca npeauatouma  Kpuctannomgamm (250-500 mn), ewe 6onee MmeasieHHoe BBeAeHWe
nponodona namM UCNoNb30BaHUE ero B KOMOUHALMM C APYrMMM NpenapaTamm (Hanpumep, HUSKMMK J03amMu
MWAA30/1aMa UK KETAMMHA), KOTOPble HUBEIMPYIOT remoanHamuyeckne spodeKTbl.

o bonb npu MHbEKUMM: MOKeT BbiTb YMEHbLUEHA NyTeM NPeABapUTENIbHOIO BBEAEHMA NNA0KANHA
(10-20 mr) nnum Bbibopa KPYMNHOW BEHbI.

o YrHeTeHue gbixaHusa: TpebyeT roToBHOCTM K NPOBEAEHUIO UCKYCCTBEHHOM BEHTUAALMN NETKUX.

OcobeHHOCTU Yy NOAMMOPOULHBIX NALUEHTOB

e CepaeyHaa HenoCTAaTOYHOCTb: Pe3Koe CHUMKEHMe npea- M NOCTHArpy3kM Ha ¢oHe BBeaeHuA
nponodona MOXKeT KPUTUYECKN YMEHbLUNTb cepaeyHblit BbIbpoc. [1o3bl AONKHbI HbITb MUHUMU3NPOBAHDI,
obnasaTenbHa TUTpaLMaA No adpdeKTy.

e XpoHuuyeckana 60ne3Hb nouyek/MedyeHoUHas HeAOCTAaTOYHOCTb: XoTa meraboamsm nponodona He
CUNBbHO 3aBUCUT OT QPYHKLMWM MNOYEK, HaAMUME YypPEMUWU UAM NEYEeHOYHOM HeAoCTaTOMHOCTU U3MeHAeT
cBA3bIBAHWE C 6enkamm n YyBcTBUTENBHOCTL LIHC. TpebyeTcs oCTOPOXKHOCTb U MOHUTOPUHT.

e HapyweHune uepebpanbHoit ayToperynaumm:yY nNaUMEHTOB C MepeHEeCeHHbIM WHCYAbTOM WK
COCYANCTON AeMeHUMelN Aaxe KpaTKOBPeMeHHasa rmnoteH3uAa Ha ¢oHe nponodona MOMKeT MPMBECTU K
HOBbIM ULLEMUYECKMM NOBPEXKAeHUAM. HeobxoamMMm TLWATeNbHbIN KOHTPONb apTepmnanbHOro AaBAEHMA.

3akntoyeHune

MpumeHeHne nponodona y MOXUAbIX NOAMMOPOUAHBIX NALMEHTOB TpebyeT OT aHecTesnosora
rny6oKuX 3HaHWI repmnaTpuyeckoin dmsmonorum u papmakonormm. OTKas oT cTaHAAPTHLIX "Monoabix" 103 B
nosab3y MHOMBUAYAZIM3MPOBAHHOMO Noaxoaa ABAAeTcA 3as0rom 6esonacHoCTU. KntoyeBbIMM 3nemeHTaMu
COBEpLUEHCTBOBAHMA ABNAIOTCA:

1. CHuKeHMe BontocHbIX 803 U ckopocTel MHY3Um Ha 30-50%.

2. AkTMBHOe BHegpeHue TexHosnormin TCl ona TOUHOro KOHTPOIA KOHUEHTPALUH.

3. 0O6nA3aTenbHOEe WCMNO/b30BaHME MOHUTOPMHIA MyOMHbI aHecTe3sun Aaa npefoTBpaLLeHmn
nepeso3npoBKU.

TaKo KOMMIEKCHbIN NOAX0A, NO3BOAAET MAaKCMMaAbHO MCMO/Ib30BaTb NpenmyLlecTsa nponodona —
6bICTPOE U Ka4eCTBEHHOE BOCCTAHOB/IEHME, MUHUMMU3NPYA MPU STOM PUCKU CEPbE3HbIX OC/IOKHEHWU, N TEM
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CaMbIM yny4Llaa nepuonepaLMoHHbIe NCXOAbl Y Hanbosnee ya3BUMOM KaTeropmmn XMpyprmyeckmx nalmMeHTos.
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ArmbipoBa N'ynbHap PeprkenoBHa
Mpenoaasatens Kadeapbl HOPMabHOM GU3NOIOTUK
locypapcTteeHHOro MeguunHCKOro yHusepcuteTa TypkmeHuncTaHa nmenu MeolpaTa lNappblieBa
TypKMeHucTaH, . Awxabag,

HOPMA/IbHAA ®U3U0N0rMA MbILLEYHON CUCTEMbI

AHHOTauuA

MbilweyHaa cucTema  ABAAETCA  OCHOBHbIM  MCMOJIHUTENbHBIM  annapaTomM  OPraHU3Ma,
obecneymBaloLLMM ABUKEHME, NOALEPKAHME NO3bI, AblXaHWE M PaboTy BHYTPEHHUX opraHoB. B eé cocTtas
BXOZAT TPY TUMA MbILWLL: CKeNeTHble, ragKkMe u cepaeyvHan. Kaxkaas M3 HuMx obnagaet cneymduyeckumm
$M3MONOrMYECKMMM CBOMCTBAMN — BO3OYAMMOCTbIO, COKPATUMOCTbIO, MPOBOAMMOCTBIO M NAACTUYHOCTLIO.
PaboTa MblEYHOM CUCTEMbI PErYIMPYETCA LLEeHTPasIbHOW U BEreTaTMBHON HEPBHOW CUCTEMOM, a TaKKe
rymopanbHbiMmu daktopamu. B cTaTbe pacCMOTPEHbl MeEXaHM3Mbl COKPALLEHWSA MbIWEYHbIX BOJIOKOH,
0COBEHHOCTM 3HepreTMYeckoro obmeHa, Posb MOHOB KanbLMA U ageHosnHTpudocdata (ATP), a Takxke
HelpoMmbllWweyHaa nepegadya MMNynbcos. NMoHMMaHWE GU3NMONOTUM MbIWL, UMEET BarKHOE 3HayeHwe AnA
MeANUMHbI, CMOPTUBHON GU3MONOTUN U peEadbUAUTALUN.

Kniouesble cnosa:
MbILLEYHAA CUCTEMA, COKPATUMOCTb, HEMPOMbILEYHOe coeanHeHne, ATO,
KanbUni, GU3MONOrUA, CKeNeTHaA MbllLa.

Yagmyrova Gulnar Rejepovna

Lecturer at the Department of Normal Physiology

Myrat Garryev State Medical University of Turkmenistan
Ashgabat, Turkmenistan

NORMAL PHYSIOLOGY OF THE MUSCULAR SYSTEM

Abstract
The muscular system is the main executive apparatus of the body, providing movement, posture
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maintenance, respiration, and the functioning of internal organs. It consists of three types of muscles:
skeletal, smooth, and cardiac. Each of them has specific physiological properties, such as excitability,
contractility, conductivity, and plasticity. The muscular system is regulated by the central and autonomic
nervous systems, as well as by humoral factors. This article explores the mechanisms of muscle contraction,
the role of calcium ions and adenosine triphosphate (ATP) in energy metabolism, and the neuro-muscular
transmission of impulses. Understanding the physiology of muscles is crucial for medical, sports, and
rehabilitation applications.
Keywords:
muscular system, contractility, neuromuscular junction, ATP, calcium, physiology, skeletal muscle.

1. BBegeHue: mbllleyHas cMcTeMa YenoBeKa cocTaBnsfeT okoso 40% macchl Tenla U ABAAETCA OAHUM U3
rNaBHbIX KOMMOHEHTOB OMOPHO-ABMraTeNbHOro annapaTta. OHa obecneunBaeT ABUMKEHUE, NogaepikaHue
nosbl, AbiXxaHWe, KPoBOObpallleHNe U MHOTME APYrUe XU3HEHHO BaXHble GyHKUMKU. Mblwubl 0bnagatoTt
YHUKaNbHOM cnocobHOCTbO NpeobpasoBbiBaTb XMMUUYECKYIO SHEPrMI0 B MexaHudeckyio paboTy. Kpome
ABUratesibHo GYHKLMUK, OHW UIPatoT POJib B TEPMOPEryNALMN, 0OMeHe BELLEeCTB U CTabuansauum cycTaBoB.
MbllWweYyHas cucTema Le/MTCA Ha TPM TUMNA: CKeNeTHble Mblwubl, obecrneymBalowme MnpounsBoJibHbIE
OBVXXEHUA; TNafikne MbllLbl, peryimpylowme AeaTeNbHOCTb BHYTPEHHUX OpPraHoB; U cepaeyHan MbIlLa,
BbINONHAOLLAA PUTMUYECKME COKpalleHUA. MoHMMaHMe HOPMasibHON GU3MONOTUM MbILLIEYHOW CUCTEMbI
HEeobXoAMMO O/ OLEHKM COCTOAHMA 340POBbSA, AMArHOCTUKU 3aboneBaHWn OMOPHO-ABUraTeNbHOro
annapara v pa3paboTkn 3hPeKTUBHbIX METOA0B IeYEeHMA U BOCCTAHOBNEHWNA ABUraTeNbHbIX GYHKLUMIA.

2. CTpyKTypa 1 KnaccudpuKauma MbllleYHOM TKaHW: MbllleYHas TKaHb NoApasaenserca Ha Tpu Tuna:
CKeNEeTHYI0, TNafKyto M cepaeyHyto. CKenetHasa MbIWLA COCTOMT M3 AJIMHHBIX MHOrOAAEPHbIX BOJIOKOH,
obnafarolmMx nonepeyHo UCHepPUYEHHOCTbIO, U YMNpaBAAeTCA COMaTMYeCcKon HepBHOW cucTemol. OHa
obecneymBaeT NPOW3BOJIbHbIE ABUMEHUA Tena. [NagKue MbllLbl PacrnosioXeHbl B CTEHKAX BHYTPEHHUX
OpraHoOB W COCYAOB, HE MMEIT MONepeYyHol UCYEPUYEHHOCTU U HaXoAATCA MO KOHTPO/JEM BereTaTMBHOM
HEPBHOM cucTemMbl. WX COKpalleHMA Henpou3BOJibHbl U AauTenbHbl. CepaeyHas MblWLA 3aHUMMaeT
NPOMENKYTOYHOE MOJIOXKEHME: OHa MOMepeyYHo ucyepyeHa, HO paboTaeT aBTOMaTM4yecku, Bnarogaps
HaNMYMI0 NpoBoAALLEl cucTembl cepaua. Kaxgana u3 aTUx TKaHe MMeeT YHUKa/bHble GpUuanoiormyeckue
0COBEeHHOCTU, onpeaenAlollMe XapaKTep e€ COKpalleHWA U peakuuu Ha pasgpaxkeHuna. COBOKYMHOCTb
Pa3/INYHbIX TUMOB MbILL, obecneynBaeT GyHKLMOHANbHOE eANHCTBO OPraHnM3ma, afanTaumio K Harpyskam u
KOOPAMHALMNIO ABUMNKEHUNA.

3. Bo3byamMmocTb M npoBeaeHue BO3bY)KAeHUA: BO3BYAMMOCTb — 3TO CMOCOBHOCTb MbILLEYHbIX
BOJIOKOH OTBeYaTb Ha pasgpaKeHWe U3MEeHEHWEM 3/1eKTPMYECcKoro noTeHuMana membpasbl. B coctosHum
MOKOA MeXay BHYTPEHHEN U Hapy»KHOW NOBEPXHOCTbIO CaPKONEMMbI CYLLLECTBYET Pa3HOCTb MOTEHLINANO0B.,
Ha3blBaeMas MemMbpaHHbIM MNOTEeHUManom nokosa. [lpuM BO3AENCTBUM pasfapakutensa npoucxoauT
Aenonspusauma membpaHbl, BO3HMKaeT NOTeHUMan AeNCTBUA, KOTOPbIA pacnpocTpaHAeTcs BAO/b BONOKHA,
BbI3blBas CoKpauieHue. MNposeaeHne Bo3bYyKaeHMA obecneynBaeTcs MOHHbIMWU KaHalamMun HaTpuA, Kanusa u
Kanbuma. Y CKeNeTHbIX MblLLL, 3TOT MPOLLECC KOHTPOIMPYETCA MOTOPHbIMU HEMPOHaMM, KOTOpble NnepeaaioT
MMMY/IbCbl Yepes HelpoMblleyHoe coeamHeHue. MaaKue MblliLbl MOTYT BO36YXKAaTbCA KaK HEPBHbIMU, TaK
W rymopanbHbiMK Bo3aehcTBuAMU. CKOPOCTb NpoBeaeHMA BO3BYXAEeHUA 3aBUCUT OT AMamMeTpa BONOKHA U
ero MmumennHM3aumun. 3T NPoLECcChl ieKaT B OCHOBE KOOPAMHWPOBAHHOM paboTbl MbileYHOW CUCTEMbI U
obecneynBatoT TOYHOCTb U ObICTPOTY ABUKEHUN.

4. MexaHM3M COKpaLLEHWUA MbILLL: OCHOBHbIM CTPYKTYPHbIM 3/1EMEHTOM MbIILIEYHOrO BOJIOKHA
ABNAETCA CapKOMep, coAepKallumii 6enKkn akTMHa U MMO3UHA, B3aMMOAEMNCTBME KOTOPbIX NPUBOAUT K
COKpauieHuto. lMpouecc COoKpaleHWA HauMHaeTcs C MOCTYN/AeHMs HEpPBHOro MMMY/AbCa, Bbi3blBalOLLErO
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BbIOPOC AUETMNXONMHA B HEWPOMbBILWEYHOM CMHaMce. 3TO MPUMBOAMT K Aenonsapusaumm membpaHbl m
BbICBOOOMKAEHUIO WMOHOB Ka/ibUMA M3 CapKOM/Ia3MaTUYecKoro peTukyayma. Kanbuuit cBsA3biBaeTcs C
TPOMOHMHOM, YTO BbI3bIBAET CMELLEHNE TPONMOMMO3MHA U OTKPbITUE AKTUBHBIX LEHTPOB aKTMHA. [0N0BKM
MMO3MHA NPUCOEANHAIOTCA K HUM, 06pa3ya nonepeyHble MOCTUKU M coBepLlasa UMKA “CKoNbKeHUA” HUTen.
Ons Kaxgoro umkna Heobxogmma sHeprma AT®, KoTopaa pacwennnertcs ¢ ydactmem GepmeHTa MUO3UH-
AT®asbl. Mocne 3aBeplUeHUs MMNYAbca KanbLUWMii BO3BPaLLLAeTca B AENOo, U MbllLa pacciabnserca. Takum
obpasom, CcoOKpaleHMe — 3TO pe3ynbTaT TOYHOW KOOPAMHAUMM INEKTPUYECKUX, XMMUYECKUX U
MeXaHMYEeCKUX NPOLLECCOB.
CNUCOK UCNOo/Ib30BaHHOW IUTEpPaTypbl:

1. Kpbiios B.N. MeanunHckas n buonormyeckan ¢msmka. — M.: FOOTAP-Mepgma, 2020. — C. 420-445.
2. Faitan H.A. ®usmnonorua yenoseka u XMUBOTHbIX. — M.: Akagemus, 2019. — C. 275-295.
3. MokpoBsckuit B.M. HopmanbHasa ¢usmnonorns. — M.: MegmumHa, 2021. — C. 301-335.
4. Wmnar P.®., Teysc I'. dusmnonorua yenoseka. — CMo6.: MNutep, 2018. — C. 460—485.
5. Hall J.E., Guyton A.C. Textbook of Medical Physiology. — Elsevier, 2020. — P. 940-962.
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YAK 327.5
FynnbleBa AitHa Myxammep0BHa,
MNpenopasartenb
locynapcTBEHHbI MeANUMHCKNA yHUBEPCUTET TypKMeHUCTaHa um. MblpaTa Mappuesa
r. Alwxabag, TypKMeHUCTaH

NOIMTUKA NOCTOAHHOTO HEMTPAJIUTETA TYPKMEHUCTAHA KAK OCHOBA MUPA U CTABU/IbHOCTHU

AHHOTauuA
B cTtatbe paccmaTpuBaeTcs 3HauyeHWe MOJITUKM MOCTOAHHOIo HelTpanutTeTa TypKMEHWUCTaHa Kak
BaXXHOro ¢aKTopa YKPEenIeHuA MeXKAyHapoAHOM CTabuNbHOCTM, MMPaA M B3aMMOMOHMMAHUA MeEXAy
HapoAamu. AHaNU3NPYIOTCA UCTOPUYECKUE, MOSIUTUYECKUE U TYMAHUTaAPHbIE acNeKTbl HEMTPabHOMO CTaTyca,
a TaKXe ero poJib B GOpMUPOBAHUN YHUKANbHON MOAENN BHELLIHEN NOJINUTUKM TYPKMEHUCTaHa.
Kniouesble cnosa:
HEeNTPaNUTET, MeXAyHapoaHOoe NPaBo, BHELWHAS NOAUTUKA, MUP, AUNJOMATUA, YCTOMYMBOE PasBUTUE.

BeeaeHue

MOCTOAHHBLIN  HeWTpanuTeT TypKMEHWCTaHa — 3TO BA)KHOE AOCTUMKEHWE COBPEMEHHOM
MEXAYHAPOAHOW AMMNOMATUM N YHUKANbHOE ABNEHWE B MOAUTMYECKON NpakTuKe XXI BeKa. 12 pekabpsa
1995 ropma leHepanbHaa Accambnea OOH eauHornacHo npuHana Pesontoumio Ne50/80, oduumanbHo
NPU3HAOLLYO U NOALEPHKMBAIOLLYIO HENTPANUTET TYPKMEHUCTAHA. ITOT AEHb CTaN BAaXKHOWM BEXOM He TONIbKO
B UCTOPUM TYPKMEHCKOIO rocyapcTBa, HO M B MMPOBOM NOJIMTUKE, MOCKOJIbKY BNEPBbIe B HOBENLLEN MCTOPUM
6b1/1 3aKpeENNEH CTaTyC NOCTOSHHOIO HEUTPANUTETA CTPaHbI Ha ypoBHe OpraHnsaunmn O6beAMHEHHbIX Haumii.

NcTopryeckne n nonuTMYecKkMe OCHOBbI HeMTpanuTeTa

Noea HelTpanuteta TypKMEHUCTaHa CchOpmMMpOBanacb Ha OCHOBE MWPOIOOMBLIX TPALULMIA
TYPKMEHCKOro Hapogaa, ero ¢unocopun pobpococeactsa M rymaHmsama. C nepsbiX SIET HE3aBUCUMMOCTM
TYPKMEHUCTAH NOCNeLOBATE/IbHO MPOBOAW/I  BHELWHIOK MNOJMTUKY, HANPaBJEHHYIO Ha pasBuTUe
PaBHOMNPABHOIO COTPYAHMYECTBA CO BCEMMW FOCYAapCTBAMM, HEBMELLATE/IbCTBO BO BHYTPEHHWE Aena APYruxX
CTPaH M OTKA3 OT y4acTMA B BOEHHbIX H10Kax.

MNpe3ngeHT TYpKMEHUCTaHa HEO4HOKPATHO NOAYEPKMBAN, YTO HEUTPAIUTET — 3TO aKTUBHAA NO3MLMUS,
HanpaB/IeHHaA Ha YKpenaeHne A0Bepusa, B3AaMMOMOHUMAHMA U MUpa. HeERTpannTeT He 03HaAYaeT U30NALNIO,
HaNpPOTMB, OH CNOCOBCTBYET PACLLIMPEHNIO MEXAYHAPOAHOTO B3aMMOLENCTBMA B Chepax SKOHOMUKM, HAYKM,
3/ paBOOXPAHEHMA U KYJIbTYypbI.

Ponb HelTpannTeTa B MeXAyHapOAHbIX OTHOLIEHMAX

MoCTOAHHBIN HeNTpanuTeT TYpKMEHUCTaHA CTan HaZEXHON OCHOBOM ANA Pa3BUTUA KOHCTPYKTUBHbIX
OUNJOMATUYECKUX OTHOWEHUN. Awxabas 3apekomeHaoBan ceba Kak naowaaka Ana nposeneHua
MEXAYHapPOAHbIX KOHbEpPeHUMit M neperoBopoB Mo BoMpocam 6e30MacHOCTWU, 3HEPreTUKWU, BOLHbIX
pPecypcoB U YyCTOMYNBOrO Pa3BUTHA.

Bnaropapsa HeWTpanuTeTy CTpaHa UrpaeT Posib NOCPeHMKa B PELLEHUU PErMOHaNbHbIX KOHGINKTOB,
YKpenaseT B3aMMHOE [OBepue M CnocobCcTByeT AManory mexagy rocygapcrsamu LleHTpanbHol Asuum.
TYpKMeHWCTaH aKTMBHO y4acteyeT B geAtenbHoctv OOH, BcemupHOW opraHusaumm 34paBOOXPaHEHMA,
OBCE, 9CKATO u gpyrux mexkayHapoaHbIX CTPYKTYP.

lYMaHUTapHOE U 3TUYECKOE 3HAYEeHNE HeTpanuTeTa

Monutnka HentTpanutera TYpKMEHUCTaHA MMEET He TOJIbKO MOJINTUYECKYIO, HO U TYMaHUTAPHYHO
HanpaB/ieHHOCTb. OHa OCHOBaHa Ha MPWHUMMNAX CMPaBEA/IMBOCTM, PABEHCTBA M YBAaXKEHUA K KarKAOMY

255



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

Hapoay. TYpKMEHMCTaH nocneaoBaTe/IbHO NOAAEPKMBAET 'YMAHUTAPHbIE MHULMATMBLI, HAMPaB/JEHHbIE Ha
3aWMTY NpaB YeNOBEKA, OXPaHy OKPYKaloLLen cpeabl, pa3BuTue 06pa3oBaHUA U 34paBOOXPAHEHMS.

Ba)KHbIM acrnekTom SBAAETCA W TO, YTO HenTpanuter Gopmupyetr ocobyto MUPOBO33PEHYECKYIO
KY/IbTYPY — KyAbTYyPYy MUpPa, TONEPaHTHOCTM U B3aUMOMNOHUMaHUA.

3akntoveHue

MocToAHHBIN HelUTpanuTeT TYpKMEHMUCTaHA CTa/l He TOJIbKO CTpaTerMyeckMm BbI6OPOM rocyaapcrBa,
HO U CUMBOJIOM €ro MUpPOIOOMNBOIM BHELLHEN NOAUTUKK. OH YKpenaseT MexayHapoaHoe COTpyAHUYECTBO,
CNOCOBCTBYET YCTOMUYMBOMY Pa3BUTUIO M obecneynBaeT cTabuabHOCTb B PErMOHE.

Takum 06pasom, HenTpanuteT TYPKMEHUCTAHA ABNSETCA MOLHbIM MHCTPYMEHTOM YKpPEeneHna Mnpa
1 6e3onacHOCTU, NOATBEPKAAIOLLMM NPUBEPKEHHOCTb CTPaHbl MAeanam rymaHMsma, B3aMMHOTO YBayKeHMUs
W cnpaBea/INBOCTU.

CNMCOK UCNONb30BaHHOM INTepaTypbl:
1. Pesontouus FeHepanbHoit Accambnen OOH Ne50/80 «O noctoaHHOM HelTpanuTeTe TypKMEHMCTaHay,
Hbto-Mopk, 12 pnekabpa 1995 r.
2. HesaBMCMMbIN, MOCTOAHHO HENTPasbHbIN TYpKMeEHUCTaH - https://neutrality.gov.tm/turkmenistan.
3. AmaHrynb KapaKkynoBa “HeiTpanuter — Benmyanilee 4OCTUXKEHME HalLel anoxu” -
https://www.turkmenmetbugat.gov.tm/
4. OOH. Joknaabl 0 MexayHapoAHOW 6e30NacHOCTU U COTpyAHMYecTBe. — Hbio-Mopk, 2022.
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