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YAK 501+ 530.19
NbeoB Oner Cepreesuy
HMO «PybuH», B HacToALLee BPeMA NeHCUOHEP
r. NeHsa, PO

NATPAHXEB AHANTU3 HEPENATUBUCTCKUX BOJIHOBBIX NMPOLLECCOB

AHHOTauuA

NarpaH:KeB BapuaLMOHHbIA MeToZ aHanu3a GM3MYECKUX MPOLLECCOB, B YACTHOCTU PENaTUBUCTCKUX
BOJIHOBbIX cucTeM, obsieryaetT MOMCK UX MMMNYAbCHO-IHEPreTUYECKUX U APYrux NoKasaTenei. OgHako B
M3BECTHOWN PpopmMe YKa3aHHbIN MeToa, HENpUEMIEM NPU aHANN3E HEPENIATUBUCTCKMUX BOIHOBbIX MPOLLECCOB.

B HacToALwwel paboTe npeanaraetca moanduKaLma yKasaHHOro MeToaa A4 BO3MOMKHOCTM aHaAmn3a
HepenaTUBUCTCKMX BOJIHOBbIX (MaKpPOCKOMWYECKUX) MpoLLeccoB. B KayecTBe npumepa paccmaTpuBaeTcs
aHaNN3 BONHOBbLIX YpaBHeHMN DMI1 B ANINEKTPUUECKMX Cpedax M aKyCTUYECKUX BOHOBLIX YPAaBHEHWUI B
HKUOKOCTH.

Kniouesble cnosa:
BOJIHOBOE NOJ1e, BOJIHOBbIE YPaBHEHMA, NarpaHXuaH, MHepUManbHasa cuctema otcyeta (MCO),
TEH30p 3Hepruun nmnynbca (TIN).

Lvov Oleg Sergeevich
SPO “Rubin”, currently retired

LAGRANGIAN ANALYSIS OF NON-RELATIVISTIC WAVE PROCESSES

Abstract

The Lagrange variational method for analyzing physical processes, in particular relativistic wave
systems, facilitates the search for their momentum-energy and other indicators. However, in its known form,
this method is unacceptable for analyzing non-relativistic wave processes.

In this paper, we propose a modification of this method to enable the analysis of non-relativistic wave
(macroscopic) processes. As an example, we consider the analysis of electromagnetic wave equations in
dielectric media and acoustic wave equations in liquids

Keywords:
wave field, wave equations, lagrangian, inertial frame of reference, energy-momentum tensor.

BsepeHue
Mobyxaatowmm dakTopom nybaMKaumm HacTosAwer paboTbl ABMNACb YHWMKA/AbHAA CUTyauus,
CNOMKMBLUAACA B YaCTU MaKPOCKOMMYECKOTO ONMUCaHMA 3NEKTPOANHAMNYECKUX ABNEHNIN B ANITEKTPUYECKUX
cpeanax, Xxapaktepusytowanca Tem, 4to 6onee cta fieT He 6bIN10 NONHOM ACHOCTU OTHOCUTENbHO MMMYNbCHO-
aHepreTMyeckmnx nokasarteneit IMI B yKasaHHbIX cpeax.
YpaBHeHuss cBoboaHoro dMIM B HeNoABWUMKHOM AMINEKTPUYECKOW cpene, BMepBble HalAeHHble

Makceenniom B 1861 r., B HacToALLEee BpemMa 3anN1CbIBAOTCA B CAeAyIOLLe BEKTOpHOMN dopme

1 0B . 14D .

- —,divB=0, rotH=-—, divD = 0. (1)
c 0t c ot

34ecb BeNMYMHDLI E,B,D,H npeacrtaBnAT BEKTOPbI HaNpPAXEHHOCTU U MHAOYKUUU SNEKTPUYECKOTO U

rotE = —

MarHuTHOro nonei. B cnyydae nokoauwerica cpeapl npu ydyete cootHoweHui D = ¢E, B = uH ypaBHeHus
3NEKTPOAMHAMMUKM MOTYT ObITb 3aNnCaHbl B BUAE 3aBUCMMOCTEN TONIbKO OT HanpsxeHHocTel IMIM
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rotE = —2 28 divB=0, rotB =" divE = 0. 2)
c ot c Jt

Mocne cosgaHms B 1905 r. A. DWHWTEMHOM CrneuuanbHON Teopun oTHocuTenbHocTn (CTO)
. MMHKOBCKMM Bblia NpeasorkeHa reomeTpuyeckan nHtepnpetauma CTO u npopaboTtaH pensaTUBUCTCKUIA
BapWaHT Teopuu 3neKTpomarHetmama [1]. Mm 6bian  BBeAeHbl AHTUCMMMETPUYHbIE  4-TEH30pbI
HanpsxeHHocTn IMIM F¥, noctpoeHHble Ha ocHose BekTopos E u B, 1 nogo6Hble 4-TeH30pbl UHAYKLMM
3MN  H¥, noctpoeHHble Ha ocHoBe BekTopos DU H. MM Takke 6bln NpeasioxeHbl TeH30pHble
penaTUBMCTCKME ypasHeHUs IMI, 3anucbiBaemble gaa cBob6oAHOro Nona B cnegytouwen dopme

ik
ijkl 0Fy; _ 0H —
doxJ M ek 0. (3)
0123 _ 1

3pecb ghkl_ 4-teH3o0p fleBu-4eBuThbl, €

B npuBegeHHbIx M nocaeayowmx dopmynax MHAEKCbl, 0603HaYeHHble AATUHCKMMKM ByKBamu,
NPUHMMAIOT nocnegoBaTenbHble 3HayeHna 0, 1, 2, 3, a UHAEKCbl. 0603HaYeHHbIe rpeYeckummn bykBamu —
3HayeHua 1, 2, 3.

YpaBHeHUa (3) MMeloT SABHYI PensTUBUCTCKYO dopmy. YpaBHeHua (1) TaKkKe MPUHATO cuUTaTb
PENATUBMUCTKU MHBApPMAHTHbIMK [1-5] npu ycnosumn, uto KomnoHeHTbl BekTopos E, B u D, H npu nepexoae B
NoABUMHYI0 MCO TpaHCHOPMUPYIOTCA Kak KOMMOHeHTbI TeHsopos F ¥ 1, cootsetcteeHHo, H .

MNpeactasneHne MM B popme ABHbIX PENATUBUCTCKUX YpaBHEHUN (3) ABUAOCH Cepbe3HON OLLINBKOM
MMWHKOBCKOro, He 3aMe4YeHHOl BNIOTb A0 nocneaHero spemenu (2025 r.). MaKpocKonuyeckue ypaBHeHuUs
3BM B cpeae, XxapaKTepusyemble CKopocTbio M BOJIH, MEHbLLEN CKOPOCTU CBETa B BaKyyme, HE MOTyT bbITb
npeAcTaB/ieHbl B IBHOW penaTUBUCTCKOM dopme. Opyroi ownbko MMHKOBCKOTO NpU PEeNATUBUCTCKOM
onucaHun SMI B cpeie ABMAOCH UCMOIb30BaHMeE ABYX TeH30poB 4-npocTpaHcTsa F¥ u H¥, yto satpyanuno
npUMeHeHWe BapuauMoHHOro metoaa aHanmsa dMII. YKasaHHan cuTyaums ABuIach NPUYMHOM HeyaauHbIX
NONbITOK MONYYNTb KOPPEKTHOE BblpaKeHWe A1A TeH30pa 3Heprum-mmnyabca IMIM B ANINEKTPUYECKON
cpege.

Mo MHeHWIo aBTOpa, OMNTUMAJIbHbIM PEeLIeHUEM NPU PEensaTUBUCTCKOM onucaHuu MM B cpeae
ABNIAETCA UCMNO/Ib30BAaHWE €ANHOIO aHTUCMMMETPUYHOIO TEH30PA HAMNPAXKEHHOCTM NOAA, NOCTPOEHHOrO Ha
OCHOBE [BYX BEKTOPOB CKOPPEKTUPOBAHHbIX M3BECTHbIX HANPAXKEHHOCTEN 3NEKTPUYECKOrO U MarHUTHOro
nonen.

B paboTtax aBTOpa [6, 7, 8] paccMOTPEH BapMaHT peLlleHns yKasaHHOM npobiembl NPU MCNOIb30BAHUK
onpeaeneHHoro noaobus ypasHeHuit IMI B Bakyyme M guanekTpuyeckoi cpege. MNpu noayyeHmMm HoBbIX
YPaBHEHWI 34eCb B HEKOTOPbIX pacyeTax HeaABHO WMCMO/b30BancaA MoAMOULMPOBAHHbIN BapuaLMOHHbIN
meToz JlarpaH:ka. HacToawan ke cTaTbA NOCBALLEHA KOPPEKLUM N3BECTHOMO meToaa JlarpaH:a [9, ¢. 112-
117] n peleHno CKOPPEKTUPOBAHHBIM METOAOM HEepesATUBUCTCKUX BOJIHOBbIX YPaBHEHUW, B YACTHOCTMU
YPaBHEHWI 3/1EKTPOANHAMUKN B ININIEKTPUUECKON Cpeae N YPaBHEHWUI TMAPOaKYCTUKM.

Koppekuua metoga JlarpaH:ka ana HepenaTUBUCTCKOro BOJIHOBOIO NonsA

CyTb KoppeKuuMm meToga JlarpaH)Ka 3aKao4yaeTcs B TOM, UYTO BCe BapualMOHHble MpoLeaypbl,
Kacalowpeca aHanmMsa WcCNedyemblX YpaBHEHUIN, MNPoU3BOAATCA B cneuuasbHOM 4-NpoCTpaHCTBE,
CBA3aHHbIM C paccmaTpuBaemomn cpeaom

x: x 0=y t, x=x, x? =y, x*¥ =2z (4)

B 4-npocTpaHcTse (4) 0606LeHHan BpeMeHHaa KoopamHaTa 4-npoctpaHctea MuHkosckoro x° = ct
3ameHseTca BennumnHoit x*0 = v, t, rae v, NpeacTaBnaeT Hab0AaEMYIO CKOPOCTb MCCAelyeMO BOAHbI. B
NCO nokosa cpeapl v,. = U, = const, a NPOCTPaAHCTBEHHbIE KOOPAMHATbI COBMAAAOT C KOOpAMHATaMU
MuHKoBcKoro. MNpeanonaraeTcs, YTo B M3/1araeMOM BapMaHTe BapMaLMOHHbIA meToa, SlarpaH:ka octaeTcs B
CUNe Npu 3amMmeHe CKOPOCTU CBETa B MYCTOTE CKOPOCTbIO PAcNpOCTPaHEHMA BOJIH B pacCMaTPMBAEMOI cpese.

k

B cnyyae noABuNKHOM cpebl KOOpPAMHATbI X% no-npeskHemy OCTatoTCA CBA3AHHbLIMU C UCCaeayeMoi
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cpenoi, a Mx 3HavyeHuA onpegenatoTca npeobpasoBaHMAMKU JlOpeHLA MCXOAHbIX MPOCTPAHCTBEHHO-
BPEMEeHHbIX KoopauHaT x** B ccTeme nokos cpegpl.

HabnogaembiMmn nokasatensmu BosHoBoro noas (BM) saBaatoTca ero AMHamMYecKue nepemeHHble
F®, npepacrasnsiemble CKanApHbIMM, BEKTOPHLIMM UM TEH3OPHBIMU BEMYMHAMM. [TPU TEOPETUUECKOM
aHanum3e Bl B KayecTBe ero NoOKasaTeneln UCNOoAb3yHTCA TaKKe AOMNOAHUTENbHbIE, HE HAabAlogaemble ABHO
nepemeHHble BeNYUHDI q(i) — noTeHuManbl HabnwogaemMblX AMHAMUYECKMX MNepeMeHHbIX. Mpu 3aTom
AnHamuueckue nepementble FO) agnatotca auddepeHumanbHbiMu 06pasoBaHUAMM OT NOTEHLMANOB.

NcxoaHbIMKM NOKasaTenAMM BOJIHOBOMO NpPoLecca CYUTAOTCA ero noTeHuuansl. Mpu atom m3 dopmyn
CBA3WN MOTEHUMAIOB C AMHAMNYECKMMW NepeMeHHbIMM MOTYT Cle0BaTb HeKoTopble AnddepeHunanbHble
COOTHOLUEHUA A7 ANHAMMYECKUX NEepeMeHHbIX, NPeACTaBAAoWMe NepBUYHbIE BOJIHOBbIE YPaBHEHWA.

OcHOBHble BOJIHOBble ypaBHEHWA W3y4yaemMoro npouecca OnpeaenAlTca W3 U3BECTHOro
BapWaLNOHHOIO COOTHOLIEHWUA

a oL oL

@ = 299
K T gxrk

3peck ¢ — noTeHUManbl, XapaKTepusyloWwmMe MCCAeAyeMblii BOSHOBOW NpPOLLECe, q
k

— YaCTHble

npownssogHble ot noteHumanos ¢ no koopamHate x** cneumanbHoro 4-npoctpaHctsa (4).

N (@ o . .
L=L(q(l),q(*,1)— narpaHXuaH BOJIHOBOW CUCTEMbI, MNPEACTaBAAOWMA MNAOTHOCTb AencTBuA

BOJIHOBOIO Mpouecca.
dDaKTUYEeCKM W3HAYaNbHO M3BECTHbl BOJIHOBble ypaBHeHMA (BY) cucrtembl, cBs3biBalOWne B
HEMOABUKHOM cpeae ee AnHamuueckne nokasatenm FO. B npouecce npengsapuTenbHoro aHanausa Ha
OCHOBE M3BECTHbIX BY BbibMpaloTca NoTeHUMaNbl U NarpaHxuaH, obecneymsatolLmMe NosydyeHne Ha3BaHHbIX
BY.
TeH30p aHeprumn-nmnynabca Bl onpeaenaetca us sapmalMoHHoOn popmybl
k _ aq® or

A —skc. 6
t Ax*t aq'(*I;{) l ( )
KoBapunaHTHble 1 KOHTPaBapUaHTHblE KOMMNOHEHTbI TN B NPAMOYTo/IbHOM CUCTEME KOOPAMHAT NPU METPUKe
C CUTHaTypoW (+ ———) OTBEYAIOT BblpaXKeHUAM
_ 700 _ 70 _ 0a _ a _ Taf _ B
Too =T =T, Tog = —T°% = —=T§, Tap =T = -T,. (7)
Monyyaembilii Ha ocHoBe Gpopmyn (6, 7) KOHTpaBapuaHTHbIN TeH3op T¢ HasbiBaeTcA KaHOHMUECKUM,
aTik
Ero UCTOKM paBHbl HY/O, TO ecTb powri 0. NocnepHee 06CTOATENBCTBO OTBEYAET COXPAHEHMIO MOJIHbIX

SHEPrM M MMMyAbca BONHOBOrO nons. OfHaKo KaHOHWYeckuit TeHsop T B obuwem cnyyae He
CUMMETPUYEH, U NO3TOMY He 0becrneymBaeT COXPaHEHNA MOJHOrO MOMEHTA UMMY/IbCca NOAS.
Ona nonyyeHua npasuabHoro T3U Bl npousBoamutcA €ro cMmMmeTpusaums nytem aobasneHun
nonpasKu, obecneynBatoLen coxpaHeHne HyaeBbIX UCTOKOB TIW. YKa3aHHas nNonpaBKa AO/IKHA MMETb BUA,
0 ikl ikl — _pilk i O]
ml[} , rae Pkl = —pik gekoropaa dpyuknuusa ot ¢ u q .k (8)

d
dx

Mpw aTom B cuny aHTUcummeTpun <! no nnaekcam kl pyer ( — 1/)”‘1) = 0, yTo obecneymBaeT coxpaHeHne

NO/IHbIX SHEPTUM U UMMY/IbCA BOJIHOBOTO NOAA.

KomnoneHTa T3M T°° npepacraBnaeT nnoTHOCTL sHeprm BI1. KOMMNOHEHTbI NAOTHOCTM MMAyabca B
S% onpepensaoTca NpousBeAeHMeM COOTBETCTBYIOWMX KOMNOHEHT TIM T%*° Ha ¢aKTUueckylo CKOpOCTb
“ccneayemoii BoHbl v, B paccmaTpusaemoii MCO, aeneHHyto Ha c? c Lenblo nepexofa OT NAOTHOCTY
NepeHOCMMOI  SHeprMM K  MAOTHOCTM  Maccbl. Benmunubl TP npenctaBnaioT  KOMMOHEHTbI
NPOCTPAHCTBEHHOIO TEH30Pa HaNpPsXEHUN B cpee.
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aTik
K~ axk
nposepKoun. [lecTBUTENbHO, MPUHUMaANA BO BHUMaHWe onpeaenerHune TIU (6), nonyunm

) Tk = a [ag® ac 6" F] aq(P) aL aL
axk 'l T gxk\ gx+ aq'® T oxk = 9xk \ ax aq(p) T oxt”
*k

Mpeobpasya nocaesHNN YneH NPUBEAEHHOTO BblPaXKEHUA N NOACTAB/AA B MPOMENKYTOUYHbIN pe3yabTaTt

B cnpaseginMBoCtTM COOTHOLWEHUA Tk_O MOXHO Y6e,£I,MTbCFI HEI'IOCpe,D,CTBEHHOM

3Ha4yeHune BEe/INYNHbI ——— U3 YPaBHEHUA (5), nmeem

aq®
L _ 9L 3qWP aL 6q(”) d aL \aq® oL 9%q® 8 [ oL aq®
axt ~ aq® ax+i 6q(53 oxt  ox'k aq (P) ax* " gq (p) ax*kax*t  axk \ 54 (p) dxi

oL
UTtorosoe Bblpa*XeHue AIIFI ; MOKa3blBaeT CNpaBeaIMBOCTb paBEHCTBa P T k= =0.

B cayyae asuKyLueiica cpegp Ha6mo,u,ae:v\aﬂ CKOPOCTb BOJHbI V,, 3aBUCUT OT HampaBieHuA ee
PaCcMpPOCTPaHEHUA U ONPeSEeNAeTcA PENATUBUCTCKUM CIOKEHMEM BEKTOPOB CKOPOCTU ABUMNKEHUA Cpeabl U
CKOPOCTW BOJIHbI B HEMOABUKHOM cpeae. Mo3TOMY Npu aHanM3e MpOoLEecca C HaIMYMEM BOJIH PAs/IMUHOTO
HanpaBAeHWs HEOBXOAMM OTAENbHbINM PAacyeT NAOTHOCTEN MMMYbCOB AAA KAaXKAOM BOAHbL. Mpu 3TOM
NONHbBIA UMNY/bC Bl onpesenseTca cyMMMpPOBaHMEM MUMMY/ILCOB OTAENbHbIX BOJIH. M3 BbilecKasaHHOMO
cnefiyeT, 4To KOMMOHeHTbl TOU T u T  onpepenstoT He KOMMOHEHTbI MAOTHOCTU MUMMYAbCA, a
KOMMOHEHTbI BEKTOPA KOOPAMHATHOTO PacTeKaHUsA SHEPr1M BOJH.

MAOTHOCTb MOMEHTa MMMy/bCa OTAE/IbHbIX BOMH B Cryuae HenoaBUKHOW Cpeabl MOXeT 6biTb
BbluncneHa no popmyne MUK = (THkx*J — Tiky*) 2 5+ B cnyuae nosBukKHONM Cpedbl ANA KaxA0i BOHbI

yKasbiBaeTcs ee GaKTUUeCKas CKOPOCTb V..

MepBUYHbLIA aHanu3 yaobHo npoussoauTb B MCO, oTBevalowel HenogsuxkHol cpege. Mpu atom
CKOPOCTb /1060 BOMIHbI PABHAETCA MOCTOSAHHON BEIMYMHE, XapaKTePHON Aas ucciesyemoro BOJHOBOMO
npouecca. Hanpumep, npun aHanmse IMI B AN3N1EKTPUYECKON Cpese CKOPOCTb BOIH B HEMOABUKHOM cpeae

v, = ¢/+[€l . B rnapoakycTnueckmx cuctemax v, = /K /py , rae K — moaynb 06bemHOM ynpyroctu cpespbi,
Po — €€ NAOTHOCTb B HEBO3MYLLEEHHOM COCTOAHUMU.

BY B nponssonbHot MCO moryT 6bITb NOAYyYEHbI NPWU UCNO/Ib30BaHMM IOPEHLLEBbLIX NPeobpasoBaHnit
BY 8 UCO nokos cpeapl.

Ona nonydeHua ypasHeHuit IMI B cpene, ABMXKYLLENCA B NPOW3BOJIBHOM HanpaBAeHUWU C
OTHOCUTENBHOW CKOPOCTbIO B = V/c, ncnonb3ytoTcs Gopmysibl NPAMOro U obpaTHOro npeobpasoBaHuA
JNopeHua [10]

ct' = yct — ,B(gyx‘s, x'® = x® 4222 B“B‘S (y — Dx% — yBq ct, (9)

ct =yct' + ,B,Syx"s, x% = x'* 4 =2£2 ﬁ“ﬁ‘s (v — 1)x’5 +yByct’, Taey = (10)

1

Kak npasuio, B NpuMKAagHbIX 3a4a4axX CKOPOCTb ABUMKEHUA Cpeabl 3HAUUTENIbHO MEHbLLE CKOPOCTU

cgeTa. MNoatomy npu nepexoae B noasuKHyt0 MCO MOXKHO UCMO/Ib30BaTb YNPOLWEHHbIE NPAMbIE M 06paTHbIE
npeobpasoBaHuA JlopeHLua, KOTopble C TOYHOCTbIO 40 MasbiX BEIMUYMUH NEPBOTO NopsAAKa Mo S UMEIOT BUA,

ct’ = ct — Bsx®, x'* = x% — B,ct, (112)

ct = ct' + Bsx'S, x*=x"*+ B, ct’. (12)

MepBoHayanbHO C MomMowblo npeobpasoBaHuii JlopeHua (12) npousBoguTCA  BblpaxKeHWe

nokasarteneit BN 8 MCO nokos cpeabl Yepes nokasatenu Bl B gsuxkyuwenca MCO FO = f(i)(F’(i)). Hanee

noJsiy4eHHblE 3Ha4YeHUA F(l) NnoACTaBAAOTCA B UCXOAHble BY ncenegyemoro npouecca U npounssogntca

k

nepexod oT AvbdepeHUMPOBaHMUA MO KOOPAMHATHbIM MNepemeHHbIM X K auddepeHLMpoBaHUIO MO

nepemeHHbIM NoABuxHoM MCO x'* ¢ nomolwbto NnoacTaHOBOK BMAa

11
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AF'®  gr'® gx'l AF' D act’  aF'®D gx'e aF' D act’  aF'® ax’a)
axk T ax'l axk — kO ( dct’ act ax'c 6ct) ka ( dct’ 9x«@ ax'o axx)
aF'® arF'® arF'® ar'® 0 0
~ 6’(0 aCt, - 6k0ﬁ0' axlg' - 6kaﬁa aCt’ + Ko axlo' ) Ct =X ) Ct =X". (13)

Mpu aTom Mcnonb3yoTca npeobpasoBaHua JlopeHua (11). Mocne HEKOTOPbIX YNPOLWEHUI MNOy4YatoTCs

uTorosble BY B noaBUKHOM cpeae Bnaa

0
CN(k) ax/kF (k) = O! (14)

raoe N - I'IOpﬂ,D,KOBbIﬁ HOMeEpP ypaBHEHUA, a CN(k) — HEKOTOpPblE MOCTOAHHbIE BE/INYUNHDI, 3aBUCALLMNE OT

CKOPOCTU Uccneayemoi BoIHbI U ckopocTu asukerHns UCO.
AHanus ypasHeHuit IMI B cpege metoaom JlarpaHiKa

MNpn aHanuse ypaBHeHnn SMI B cpege metodom JlarpaH:ka B KauyecTBe WMCXOAHbIX AaHHbIX
MCNOJIb3YIoTCA ypaBHeHMA Makcsenna (2). HeTpyAHO NOHATb. YTO B pacCMaTPUBAEMOM Cay4Yae Be/IMYMHaAM
F’(i), MCNoAb3yembiM B aHanuse JlarpaHrKa, OTBEYAOT PENATUBUCTCKME HanpAXeHHocTn SMI] F“‘, a
BE/IMUMHE U, OTBEYAET BblparkeHue c//eUL.

KomnoHeHTbl BeKTOpoB HanpsxkeHHocTel nons E 1 B 3aeck npeactaBaatoT KOMNOHEHTbI M3BECTHOTO
TeH3opa 3MM [5, c. 381].
0 —-E, —-E, —E;
E; 0 —B3 B,
E, Bj 0 -B;
E; -B, B, 0
MomMmo mM3BeCTHbIX MoKasatenenm IMI, ucnonb3yemblx B Teopum MaKcBenna, BBOAATCA B

Fik —

paccMoTpeHne HoBble GopMmasibHble MOKasaTesin, HeobxoAumble A/ KOPPEKTHOro npeacraBneHua TIU
OMI B noKoALLecA U NOABUXKHOM cpeae. B yacTHOCTH, BBOAATCA:

1. HoBble nokaszaTenn HanpsaxeHHoct IMI, onpeaeneHHble B 4-npoctpaHctBe CTO B dopme
AHTUCUMMETPUYHBIX TEH30pPOB G, NMOCTPOEHHbIX Ha ocHoBe 3-BekTopoB L M M, nopobHo TeH3opy
BaKkyymHoro MM F*, noctpoeHHOMY Ha OCHOBE BEKTOPOB HaMpAKEHHOCTEN 31EKTPUUYECKOTO U MarHUTHOTO

nonen En B9, c. 92].

0 —-L; —-L, —1L3 0 Ly L, L,
Ly 0 -M; M, G = -L; O -M; M,
L, M, 0 —M,| "7 |-L, My 0 —-M|
L; —M, M, 0 -Ly —-M, M; 0
B cucTeme nokosA cpeabl yKa3aHHbIe BEKTOPbI OTBEYAIOT BbipaxeHuam L = VEEu M = B/\/u = /uH.

Gk = (15)

Mpu nepexoze B noasuxHyto NCO, KomnoHeHTbl BeKTopos L 1 M, ABNAACL KOMMNOHEHTaMM TEH30POB G,
npeobpasyoTca cornacHo 3akoHomepHocTam CTO.
2. Hosble nokasatenu 4-noteHumanos MM B cpeae A;, KOMMNOHEHTbl KOTOPbIX B CreLuMasbHOM

cucTeme KoopauHart (4) yaoBneTBopAOT COOTHOLWEHMAM

A;  0A
dx*k - 9l = Ukl - (16)

MoTeHuMansbl A; B NPUHUMNE MOTYT BbITb OnNpeaeneHbl Yepes KOMMNOHeHTbl BekTopoB Lu M npu

MCNoNb30BaHUN U3BECTHbIX WHTErpasibHbIX MeTO40B. BO3MOXHO TaKKe nepsBoHavyasbHOE 3a4aHune
noTeHuunanos c/li npu nocneayroulem onpeaeneHnn BEKTopos Lu M.

M3 cooTHoLweHUA (16) cneayeT nepBas rpynna BOAHOBbLIX YPaBHEHUI

Gk, | 0Gun | 0Gmk _
ox*m  Qx+k + ax*l 0. (17)

3pecb k, [, m — niobble Tpn NnocneaoBaTeNbHbIX MHAEKCA U3 3aKONbLLOBaHHOM rpynnbl HAeKcos 0, 1,

2, 3. YpaBHeHua (17) moKHO nepenuncaTb B popme

ikim 0Gim __ 9G™* _ Alk _ ikl
L m—ax*’,’: =k 0,rme G = e™MGy,,. (18)
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Huke npuBoAUTCS SIBHBIW BUA TEH30pPA G
0 —-M, —-M, —M;
~ik Siklm Glm _ M1 0 L3 _LZ
Cr==——— =M, -1, o0 L, | (19)
M; L, -L; O
NarpaHxunaH IMI moxkeT b6bITb NpeacTaBAeH B Ceaylolem Buae
=—1 G Gk = _L(%_ av‘lt) ik — 12— M?
L= 16m GG = 16m \dx*t  dx*k - 8w
Ucxopa ns narpaH:KuaHa (20) npu ncnonb3oBaHUM BapuaumoHHOW dopmyabl (5) nosyyaem BTOpyo

(20)

rpynny ypasHeHuii 3MM
o AL 1 8 g _
x*k dA,y  4mox*k =0. (21)

B cucteme NoKos cpeapl ypaBHEHUA nNepBoi rpynnbl (18) npuHMmaltoT BuA,
oM, OM, OMs

npum t = —ﬁ—ﬁ—aﬁ:O, leM=O,
o1 M 0L Oy _ ) YEEOMy _ _
npu i =1 ax*© ' 9x2  9x3 ' cat (rotL), .
OKOH4YaTenbHO B BEKTOPHOW Ppopme nmeem
oM .
roth—vsc_“at , divM =0. (22)
Ons BTOpOWM rpynnbl ypaBHeHun B MCO nokos cpeabl Npu ydyeTe BbipaxkeHua (21) aHanorMyHo
noay4yaem
L .
rotM = ‘/it , divL = 0. (23)

O6beaunHas (22) u (23), nonyyaem cucteMy BEKTOPHbIX ypaBHeHW IMI

_@aM, divM =0, rotM = SHaL, divL = 0. (24)
cot cot

Noactasnas B (24) sbipaxenua L =+/eE, M = B/+/li, cnpaBea/vBbie AnA HEMOABUXKHON Cpeabl,

rotL =

nosiy4aeM W3BECTHble YPaBHEHUA 3NEKTPOAMHAMUKKM (2). 3ameTum, 4YTO MPUHATbIE BbIPAXKEHMUSA
L=+¢EuM = B/\/li ABNAIOTCA eAMHCTBEHHO BO3MOMHbIMM NUHelHbIMM cBasamu L, M BennunH c
Hanps»eHHoctamu MM E u B, o6ecneunBatoMmm nonyyeHne npaBuabHOro Buaa ypasHeHunn MM (2).
CneplyeT OTMETUTb, 4TO TeH3op G* oTanuaeTcs oT poacTBeHHOro TeHsopa G¥ 3ameHoi KOMNOHEHT
M - LuL — —M. Ta e cuTyauma MmeeT MecTo M B YacTu ypasHeHuii MM B L, M npeacrasneHuu (22) u
(23).
TeH30p aHepruu-umnyabca MM, onpegensembit no dopmyne (6) Ana narpaHxkuaHa nons

1 [(0Ay 0A; ik
20) L = ——(—.——)G‘ nmeeT BU
(20) 16m \9x*t  9x*k ’ A
1 0A; gl 1 ok l
T'k = - et — . m.
t 4 dx*t G*+ 167 6l GimG
[NA KOHTpPaBapUaHTHbIX KOMMOHEHT MO/ly4Yaem BbiparkeHue
P 1 9A! k 1 ik 1
Tk = —— =Gk + —g'*G,,,G™. 25
AT 00Xy l + 167T‘g Im ( )
< 1 9A L
MocneaHuit TeH30p He cMMmeTpuyeH. [1na ero cummeTpmsauumn aobasnseTca BeINYNHa o G",

d 1 9A
KOTOpaAa y4OoBANeETBOPAET He06xop,vw\omy COOTHOLWEeHU m (Zt ol

COXpaHAeT HyneBble UCTOKM TeH30pa T 1 NonHbI MOMEHT umnynoca IMI. NMocne cummeTpunsaumnm TIU

le) = 0. Takas npoueaypa

OMI nonyyaem BbipaxeHue

. 1 . 1 .
le — y= (_Gllel + ZglkGlmGlm)r (26)
KOTOpOEe cnpaseganBo B NponsBosibHoi UCO.

Mpu 3anMcK B BEeKTOpHOM dopme KomnoHeHTbl TOU 3MNM (26) B npoussonbHoii MCO 1 NCO nokos
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cpeap! (NpeAoKOHEYHbIE U KOHEYHbIE BbIpaXkeHWs) MMEIOT CaeayioLmii BUA,:

T00 = LZ;:“Z = — (¢E2 + uH?), (27.1)
70 =T = 2 (Lx M)* = XL (Ex H)", (27.2)
T == (-LLF — M*MF) + g(LZ +M2) =
= ﬁ (—eEYEP — uHHF) + g (cE? + uH?). (27.3)
KomMnoHeHTbl NA0THOCTU nmnynbcCa B rIpOM3BOIIbHOl7| MCO oTBeYaloT COOTHOLWEHUAM
s = 25T = 25 (L x M)Y, (28)

rae v, — Habnwogaemasn CKOpOCTb ABUNKEHNA UCCeayeMOW BOHbI.

BapuaHt WCO, pBukywenca BAO/Ab HanpaBAeHUA PaCNpPOCTPAHEHUA CUHYCOMAANbHOM BOJHbI,
paccMoTpeH B cTaTtbe [6], rae nokasaHo, YTO MAOTHOCTb SHEPIUWM U MAOTHOCTb €e MOTOKa COOTBETCTBYIOT
NpUBeAEHHbIMM HUXKE BbIpaKeHNAM
L2+M? _ w? 1-B
T8n  anc? 1+8’

1 01 — Ve 1_ @ 1-Bn 1-8
§° = VT T am (L x M) T 4mc n-B 148

w=T0%=

1-Bn
n-g
KonebaHun, n = /el. AMNANTY bl SNEKTPUYECKON M MArHUTHOW HanpsxeHHocTn B UCO nokoA cpeabl L u M
34ecb paBHbl w/c.

3pecb OTHOCUTE/IbHaA CKOPOCTb ABUXKEHMA BOJIHbI B paccmaTpmuBaemoint MCO, w — 4acToTa BOIHOBbIX

B 1ol ke paboTe [6] nony4yeHbl ypaBHeHns IMI B npounssoabHon MCO, 3anmcaHHble B $OpPMasibHbIX
L, M HanpsaxeHHocTax IMI. HuxKe paccmaTpMBaeTCcsA BapUaHT 3anNnCK YKa3aHHbIX YPaBHEHUIN B MPUBbLIYHbIX
E, B HanpsakeHHocTAX M.

HoBble ypaBHeHua IMII B BeKTopHOMN dopme Ana cnyyas NoABUNKHOM cpeabl MOryT BbiTb MNOMYYEHbI
nUcxoaa M3 ypaBHeHUN (2) ana HenoABWMKHOM cpedbl NYyTEM JIOPEHLEBbIX NpeobpasoBaHUit KoopauHaT U
nokasatenei IMI (cm. MpunoxkeHue A). OHN MMELOT cneayowmii BUA.:

rot' E' = — f:t (29.1)
div'B' =0, (29.2)

"R = D_E’_ _ ) I 6_3’
rot'B’' = el (ep—1) ((ﬁ V)E' + B X cat'>’ (29.3)
div'E' - (ep—1) f- 2= = 0. (29.4)

3ameTuMm, YTO NepBas Napa ypasHeHu IMI1 coxpaHAeT BuA Npu Nnepexose B NoABUKHYIO cpeay. XoTa
yKasaHHble ypaBHeHus (29.1) 1 (29.2) 66111 noaydeHbl NPUBAUKEHHBIM METOA0M, OHM abCONOTHO TOYHbI.
Takas cuTyaums cneayeT us penaTUBUCTCKOTO XapaKTepa NepBoi Napbl YpaBHEHW (2), YTO ABHO NPOSBAAETCA
npu 1Ux 3annucu B TeH30pHoM popme (cm. NnepBoe ypaBHeHue (3)).

He cnoxHo ybeantbea, uto npu B = 0 MnosyyeHHble ypaBHEHMS OTBEYAlOT ypaBHeHMsm IMIM B
HenoABuKHOW cpeae (2), a npu ey = 1 — BaKyyMHbIM ypaBHeHUsAm cBoboaHoro IMIM [9, c. 98, 109].

BapuauUnoHHbIi aHaNU3 ypaBHEHUI TMAPOAKYCTUKMU

MNpuaepkmBasacb [11], B KayecTBe AMHAMMUYECKMX MOKasaTenem rngpoakycTMYecKoro mnpouecca
BblbEpeM BEKTOP CKOPOCTM KOebaTeIbHOro ABUMKEHMSA TOYEK KUAKOCTU - U U NpUpaLLEHNE AAB/IEHUA B ee
TOYKax - p. TakKe Hac byayT MHTepecoBaTb HayaibHble 3HAYEHUA AABAEHUNA XKULKOCTU Py U ee NAOTHOCTU

Po, @ TaKXKe CKOPOCTb PACNpPOCTPaHeHWs 3BYKOBbIX BOSH U, = /K /py = /Z—ZO = ,/p/p- 3pece K — moaynb
0

06'bEMHOl7I ynpyroctu cpeapl, p — npunpawieHne ee njaoTHOCTU. N3 onpegeneHnAa v, chegyet CoOoTHoweHune
— 2
p=p/ve.
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M3BecTHble ypaBHEHWA pacnpocTpaHeHua 3ByKoBbIX BOAH B MCO NoKos XKUAKOWN cpedbl UMeT BUA,

a
po 5.+ grad(p) = 0, (30,1)
Z—ZZ + v2 p, div(v) = 0. (30,2)
MnoTHOCTb 3HEPInn 3ByKOBbIX BOJIH NMPWUN 3TOM OTBEYAET BblpaXKeHUIO
_ pov? | v¢p* _ pov? p?
W=t o T 2 T apen? (31)

[na Toro 4tobbl BbIPA3UTL BCe HEM3BECTHbIE BENNUYMHBLI Yepes OAHYy NnepemeHHyo yaobHO BBECTM
NOTEHLMAN CKOPOCTU ABMKeHUA cpeapl . Myctb v = grad . Npu sTom 13 ypasHeHua (30.1) noayuum

dp
P =—Poy CnpaBeanMBo n obpaTHoe yTBEP)KAEHUE: NepBoe BoNHOBOe ypaBHeHue (30.1) chegyet us

onpegeneHnAa AMHaMnN4eCKmnx nokasaTtenewu npouecca v u p 4yepes NOTeHUUNANbHYIO d)yHKLI,MI-O Q.

JNarpaHxunaH BONHOBOrO npouecca Bbibepem B BuAe
dp d a a dp @
L= _Po 00 09 __@( P P P <p)_ (32)

2 dx"*k dxrey, 2 \wlat'rvlat’™  dx'r@ gx'*a@

34ecb MHAOEKC * yKasblBaeT Ha cneumanbHoe 4-npocTpaHcTBo (4). a MHAEKC

" yKasblBaeT Ha cnyuyall

npoussosabHon NCO.

B MICO nokos cpeapl v, = v, x*° = x,y = v.0t, x** = —x,, = x%nu
dp ap @ v? 2
L=—@( ¢_9¢ _ 9¢ ‘p):po -2 (33)
2 \vdt*v.ot*  Ox** ox** 2 2PV

YpaBHeHune BonHOBOrO npouecca B8 MCO nokos cpeapbl

7] 613__ (6 6(p_66<p)_p06£ Po0
ax*k dgp, Po VOt v ot  9x*dx%)  vdtv, = 0x%

3To ypaBHEHME 3KBMBAIEHTHO paHee yKasaHHOMY ypaBHeHuto (30.2).

1 dp .
a — —
v =z at+p0dlvv—0.

TeH30p aHeprumn-mmnynbca 8 nponssosbHoin MCO nmeet BUA

dp 0L k
T,k = . —— — §.“L. 4
n ox*'t a(ﬂ,*rk 61 ‘C (3 )
B MCO nokos cpefibl ero KOMMNOHEHTbI OTBEYAIOT BbIpaXKeHUAM
00 _m0_ 09 0L ok, _ 2 _ k(pov2_ pz)_povz p?
T Ty 52 39 6; L = pov o; 5 2pavE 5 +2Povc2' (35.1)
dp 0do pv¥®
TOazTa’Oz_Ttxz_ ¥ _Br 2
0 ,00 9x*0 axa e ) (35 )
ap — _pB _ 99 3¢ B, _ a,B_ B(povz_ pz)
T T, = po 5% 3F + 6, L = pov¥vP — 6, 5 2pai2) (35.3)
s% =y, T% = pv?%, s = pv. (35.4)
3pecb § — BeKTop MoiTHHra.
MpUHMMaA BO BHMMaHWE, 4YTO AMHAMUYECKME MoKasaTenmu 00 __ P, 02 _, MOryT
’ 0x*0 PoVe¢ ox*a a

paccmMaTpuMBaTbCA Kak KOMMOHEHTbI 4-BeKTopa npocTpaHcTBa MuHkosckoro V B MCO nokos cpedpl, MOXKHO
3anucatb fiarpaHXnaH, TOU 1 ypaBHEHUA BOIHOBOIO aKyCTMUYECKOro NoAA B CAeAylolLeM Buae

L=—Loyhy,, (36)
. 2

1) = —po [ViV7 =38/ (Viv¥)) (37)

ave  avo ave  oav¢

oo T oxa =0 e T g =0 (38)

[lBa nepBbIx BblpaxKeHWA cnpaBeaanBbl B NPOCTpaHCcTBe MUHKOBCKOTO A1A npoussonbHoi NCO, nocneaHue
BblpaxeHua cnpaseanmsbl B ICO nokoa cpeapl (4).

YpaBHEHUA aKyCTMYECKOW BOJ/IHbI B NpocTpaHcTBe MMHKOBCKOrO B NOABUXKHOM cpese Npu YMepeHHoM
CKOPOCTU ee ABUMKEHMA MOXKHO NONYYUTb, TPUMEHSAA NpeobpasosaHua JlopeHua (11, 12) K ypaBHeHuaMm (38).
Mpeobpasysa NoTeHUManbl NoAA B COOTBETCTBUM ¢ popmynamu (11) nonyyaem

VO =V"0 4 BsV'S, VE=V'%+ B, V'O (39)
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Mocne noactaHoBkM (39) B nepsyto popmyny (38) nmeem

av'a av’o  ay'o av's av'e av'e  p. av'o

v:0t < p. ot ax* +ﬁ5 axx 0 nam cot +ﬁ5 cot c 0x“%

a/é‘

14
Ix*

Ve
t—Bs 5w =
o 14 o
34eCb MOXHO MCKAKOUYUTL MNOCAEAHUI YNeH BTOPOro nopaaka mManoctu (?“' HapsaAay ¢ f cuuTaeTca Masiow

BennunHolt). Mepexoas K npomssoaHbiM noasuskHon MCO npu ncnonbsosaHuu dopmyn (12) u ucknovas
Y/ieHbl BTOPOro nopagKa ManocTi, OKOHYaTeIbHO NOAYYMM

av'e av'e av'e  p.ov'0
cot’ 8 9x'8 + ﬁa cat’ + c ax'a 0. (40)
MpumeHss noaobHble Npoueaypbl KO BTOPOMY ypaBHeHUto (38), nocneaoBaTenbHO Noayvyaem
av'o av's vy’ av'e av'e v vedv's v, ov'e
V.0t +Bs Voot + ox8 +ﬁ°'ax*'5 =0, cot +Bs cat | ¢ 9x® +?B‘Tax*'5 =0,
av'o av'o avé  y.ov'e
OKOHYaTeNbHO ey Bs pyr + Bs “or + 58 = 0. (41)

OtmeTtum, yto npu B = 0 ypaBHeHus (40, 41) coBnagatoT ¢ ypaBHeHUsMmu (38).
3aKkntoyeHue

MOCKONbKY M3BECTHbIA BapUALMOHHbIN MeToA, NarpaHKeBa aHanmsa GU3NYECKUX Nonen NpumMeHum
NINLWb B C/ly4ae UX PenAaTUBUCTCKOro NpeacTaB/eHnn, npeanaraetca moandmKaLma ykasaHHOro metoaa s
CNyYyan HepensTUBUCTCKMX BOJIHOBbLIX MOEN.

MNpu obocHOBaHMM HOBOrO MeETOAa WMCMOJ/b3yeTcA M3BECTHAasA MeTOAMKa [A0Ka3aTenbCTBa, OAHAKO
BO/IHOBOE [MOJie MepBOHaya/bHO paccmatpuBaetca B WMCO noKosawelca cpedabl B crneuuanbHOM
4-npocTpaHcTBe, rae ob6obLeHHaAa BpeMeHHaa nepemeHHan npeactaBieHa BpemMeHeM, YMHOMKEHHbIM Ha
CKOPOCTb PacnpoCTpPaHeHMA BOJIHOBbIX KosnebaHui B paccmatpuBaemoin cpege. C Lenbo KOPPeKTHOro
aHanM3a Ha OcHOBe HabnoaaembiX AWHAMMYECKMX MNEPEMEHHbIX BOJHOBOrO Mpouecca BBOAATCA WX
dopmanbHble 4-noteHumansl. Mpu 3TOM UCXOLHblE AUMHAMMYECKME MEPEMEHHble ABAAKOTCA YaCTHbIMM
NPOU3BOAHbIMM OT BBEAEHHbIX MOTEHLMANOB B YKa3aHHOM CMeLnanbHOM 4-NpoCTpaHCTBe.

Ona nonyvyeHma AMHaMMYECKMX MOKasaTesield U ypaBHEHWI BOJIHOBOFO Mpouecca B ABWMXKyLLelcA
cpege npomssBoauTcs ux nepecyet B HoBY MCO ¢ nomoLbio M3BECTHbIX NpeobpasosaHnin SlopeHua. Mpwu
3TOM WCMO/b3YIOTCA KOOpAMHATHble MNepemMeHHble 4-npocTpaHcTBa MUWHKOBCKOro, rae ob6obuweHHan
BPEMEHHAA NepemMeHHas NPeACTaBAAET TeKylee BPemsa Mnpouecca, YMHOXKEHHOE Ha CKOpPOCTb CBETa B
BaKyyme - C.

MpaBMAbHOCTb CKOPPEKTMPOBAHHOIO BapuvauUMOHHOro MmeToga JlarpaH)Ka noAaTeBepXKaaerca
CcOoBNageHMem paga NoMYYeHHbIX Pe3y/ibTaTOB C M3BECTHbIMM pe3yibTaTaMM aHa/In3a BOJIHOBbIX MPOLECCOB
APYTUMU METOAAMM.

MpunoxkeHue A

C uenblo nepexoga K ypasHeHnam DMI B ABMKYLLENCA cpeae NMPOM3BOAMTCA 3aMUCb 3HAYEHUI

nokasateneir MM B HenoasuxHol cpege E, B yepes ux 3HaueHnusa B asuskylueica cpege E' B’ npu

ncnosb3oBaHuM  ¢opmyn (12). MepBOHAYANbHO BbIPA3MM 3HAYEHME KOMMOHEHTbI 3/1EKTPUYECKOM
HanpsxeHHocTn E; B MUCO nokoA cpeapl Yepes 3HaYeHUA HanpsaxkeHHocTen IMI B npoussonbHoi MCO

1 7.0 1 4.0 1 4.0 1 4.0
£ = 10 _ dx" Ox 110 4 Ox* 0x” .~ 0x” Ox° o~ Ox" Ox° _ o o
L dox't 9x'0 d0x'0 9x'1 dx'6 9x'1 ox'1 9x'S
~ F'10 4+ B,F'1% 4+ B3F''3 = Ef — B, B3 + B3B; = E; — (B X B');. (A1)

AHaNOrMYHO NONYYMM BblpaskeHMe A9 MarHUTHOM KOMMOHEHTbI nonsA B,
By = F3% = F3% 4 B3F'°% + B,F"% = B — 3E; + BoE3 = By + (B X E')y.
MpUHMMan BO BHMMaHWe BbipaxeHua nogobHoro euga ana E,, E;, By, B3, NOAy4Mm BeKTOpHble
dopmynbl
E=E —BxB,B=B +pxE. (A.2)
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MoacTtaBnas HanaeHHble 3HaYeHus E u B B ucxoaHble ypasHeHus MM (2) nonyunmm cneaytouime
BblparkeHun

rot(E'—BxB)= —- (B’+B><E’) div(B'+BXE')=0
rot(B’+ﬁxE’)—E”a(E’ B xB'), div(E'—f xB)=0
Mocne npeobpasosaHuna No popmynam BeKTopHoro aHanmsa aaa rot(A X B) n div(A X B) npu yuete

P = const n UCKOYEHMA YNeHOB BTOPOro MopsaAKa ManocTu no f noayunum ciegytolme npomMeRyToUHble
BblpaXKeHusn

rotE' — g divB’ + (B-V)B' = — cat Bx , divB’'— B -rotE' =0,

rotB'+ BdivE — (B - V)E’=su( — B x at) divE' + B -rotB' = 0.
[lanee, nepexosia B BEKTOPHbIX OMepaTopax OT NPoM3BOAHbIX Mo XX k npomssogHbim no x'* npu

ncnonbsosaHun opmyn (11), nocie yaaneHna yneHoOB BTOPOro MopsaaKa MasnocTu nojyvyaem ciedytolime
ypaBHEeHUA

o oE’ . 1o 0B’ OB’ B’ OE’
— X — —_— = — X ——
rot’ E B cot’ B div'B" + S, ax'o cot’ ﬁa ox'o B cot’'’
divB —B-2& _B.rot’E'=0,

cot’
i oB’ R oE' (aE’ oE' aB’)
rot’ B' — f x cot’ +ﬁleE ﬁa axo =& cot’ ‘B‘Tax"" B x cot')’

div'E’ — ‘B’ = 0.
Mocne coKpalLeHMA UAEHTUYHbIX YIEHOB M HEKOTOPbIX YNPOLLEHWIN MNOMYYMUM

IR s ,__6_3’ sl _
rot' E' — B div'B , div'B - (at,+r0t E)=0,

rot’B’ + Bdiv'E' = eu 2o — (eu— 1) <(ﬁ "VE'+ B % %>

div'E' — B+ (2~ rot’B') = 0.

NMpUHUMas BO BHUMaHMe, uTo BenunumHbl div’ B’ udiv’'E’ cornacHo BTOopoMy M YeTBepTomy
YPaBHEHNAM ABNAAKOTCA MaJibiMh BENNYNUHAMU MePBOro nopAaaKa no ﬂ B NepBom U TpeTbeM ypaBHEHWUU
MOXHO WUCKNKOYUTb BTOpPblE 4YeHbl BBUAY WUX MANOCTU. Takxe BBMAY MCKﬂl‘O"Ial'OUJ,eﬁ MaJZ1I0OCTU MOXXHO
npeHe6peyb BTOPbIM YN1EHOM BO BTOPOM ypaBHeHUU. OKOHYaTenbHble ypaBHeHWA IMI nepsoro nopaska

ManocCTun B I'IOLI,BVI)-KHOI\/’I cpeae npumyT BUL4,

'p' = _ 98"
rot' E' = el (A.3)
div'B' =0, (A.4)
125/ 9E' ' 0B’
rot’'B’ = e 5 — (ep—1) <(ﬂ ‘V)E'+ B % W)’ (A.5)
. et OE’
div'E —(sp—l)ﬁ-m=0. (A.6)
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ANALYSIS STABILITY CONTROL AND CALCULATING PERIODIC OSCILLATION
OF A SINGLE-LINK FLEXIBLE MANIPULATOR

Abstract

In robot manipulators operating at high speeds, the elastic vibration of links is inevitable. The present
paper deals with problem of analysis stability control and calcultation periodic oscillation of a single-link
flexible manipulator. First, linearize the motion equations of flexible robot around the basic motion based on
a Taylor expansion. Then, analyze the stability control and calculate the periodic oscillation based on Floquet
stability theory. The proposed procedure is demonstrated and verified by the model of a flexible single-link
manipulator.

Keywords:
flexible manipulator, linearization, Taylor expansion, stability control, periodic oscillation.

1. Introduction

Recently, flexible robots have been used in space technology, nuclear reactors, medical engineering,
and many other fields. Flexibility, small volume, high speed, and low power consumption are advantages over
rigid robots. However, the elastic displacements created by flexible links are the main cause of questions
about position accuracy, structure stability and vibration. Some scientists have done research to solve those
problems. However, the research results obtained are still relatively small and need to be studied further.

Bayo et al. [1] and Asada et al. [2] have proposed two different algorithms for calculating the torques
required to move the end effector of flexible manipulators. A brief description about the development of
stabile and vibration analysis of flexible manipulators has been depicted here.

The assumed mode method has been used to study the stability and vibration of flexible manipulators.
Chiou and Shahinpoor [3] analyzed the stability limitations for force-controlled two-link flexible manipulator
and compared it with the model considering rigid body dynamics. Poppelwell and Chang [4] determined the
natural frequencies of single link flexible manipulator when the center of the payload does not coincide with
manipulator end. Coleman [5] analyzed the vibration eigen-frequency of a flexible slewing beam with a
payload attached at one end using wave propagation method. The results showed that the large frequencies
are asymptotically identical to those for the clamped free beam independent of the payload. Li et al. [6]
investigated the accurate modes of a flexible-link and flexible-joint manipulator. Yigit [7] investigated the
stability of independent joint PD control for a two-link rigid-flexible manipulator. For the flexible manipulator
investigated in this paper, the fundamental frequency is primarily influenced by the payload mass, while the
second frequency is primarily influenced by the payload inertia. Choura and Yigit [8] analyzed the control of
a two-link rigid-flexible manipulator with a moving payload mass. Ata et al. [9] investigated the effect of
different sets of initial and boundary conditions on the joints torques of two-link flexible manipulator. The
elastic deflection for each link has been computed using the assumed mode method for four modes of
vibration. Simulation results have been presented to analyze the effect of boundary conditions on the
required hub torque for both the links. Ding and Shen [10] demonstrated that assumed mode method have
a good accuracy to predict the displacement of the endpoint of the manipulator by comparing the results
obtained by assumed mode method and absolute nodal coordinate formulation. It has been concluded that
the AMM is not efficient for analyzing the strength of robotic manipulator.
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Using the singular perturbation approach, X. Yang et al. [11] investigated the tracking control of a two-
link flexible manipulator by adaptive sliding mode control scheme and linear quadratic regulator control
method. With the proposed control, the closed-loop stability under unknown disturbances has been proven.
Using the numerical method. Kumar and Pratiher [12] investigated the free vibration of a two-link flexible
manipulator. The eigenfrequency equation has been solved numerically to obtain the eigenspectrums of the
system analytically. The nonlinear analysis has been accomplished to demonstrate the effect of parametric
variation on the stability of the system.

In this study, the linearization problem of the non-linear equations governing the motion of flexible
manipulators in the vicinity of periodic fundamental motion is addressed. A stable control algorithm is
proposed based on the Floquet standard, which calculates the periodic oscillation in stable cases of a single-
link flexible manipulator.

2. Dynamics of a single-link flexible manipulator

2.1. Fundamental motion of the flexible manipulator

The fundamental motion of the manipulator is the virtual rigid link motion of the link OE [2] such as fig 1.

AYo

Figure 1 — Single-link rigid manipulator

From the virtual rigid link motion, the position of the point £ on the link is given as

R __ R R __ : R
x, = lcosq (1), y, = [sing (¢) (1)
The mass moment of inertia of the virtual rigid link with respect to point O takes the form
_ 1 3 2
Jo_g”Al tm T+ T, (2)

where J1 is the mass moment of inertia of link 1 (including the motor) with respect to point O, r is the

density of beam and A is the sectional area of beam, m _ is the mass of the payload. Using the momentum

theorem, it follows that
1 l
(g rAlP +m P+ J )&(t) = - mOEgzcosqf (t)- mglcosq. (t)+ t°(¢) (3)
Assuming the motion rule of the drive has the following form
qf ()= % + %sin(2pt) (4)

By differentiating Eq (4) and then substituting the obtained result into Eq. (3) we have
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() = - 2p3(%rAl3 +m I+ J )sin(2pt)
(5)
+mOEgécos(% + %sin(2pt)) + mEglcos(%Jr %sin(2pt))

From Eq. (4) the position of the point E on the link is given as
R R P D . R . R ...D . P .
= = -+ = . = = - 4+ =
x, = lcosq, (1) lcos(2 5 sin(2pt)) ;y, = Ising, (¢) lsm(2 5 sin(2pt)) (6)

2.2 Equations of motion of a single — link flexible manipulator.

Using the floating frame of reference approach [15], in this subsection we set up the motion equations
for a single-link flexible manipulator. Consider a single-link flexible manipulator OE of length / with a rotor
located at the hut and a payload at the free end. As shown in Fig.2, the end of the link is attached to the O

point (including the motor) revolving around the O axis, at the E of the link carries mass m, . The link is

considered as homogeneous beam with the area A.

Figure 2 — Single-link flexible manipulator

To describe the kinematics, the position of point P on the flexible beam is given as
X, = xcosq - w(x,t)sing,
Y, = xsing + w(x,t)cosq,

Differentiation of Eq. (7) yields

V=8 8 = (7 X)) R+ 20dk ®)
It follows that
V= ]+ ) e ©)

The Euler-Bernoulli beam theory and Ritz-Galerkin method are applied to the flexible manipulator with
assuming that the deformation in the longitudinal direction is negligibly small. Let the transverse deformation
of the beam be written as

wx,t)= ¢ X (x), @), w,=¢ X, (g,), (10)
i=1 i=1

where qei(l)are unknown generalized coordinates of transverse deformation, Xl,(x) are a set of mode
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shapes of transverse deformation of a clamped- free beam and N is the number of modes used to describe
the defection of the flexible link. The mode shapes are given as [16]

X ,(x) = cos(bx)- cosh(bx)

N cos bil + cosh bil
sin bl,l + sinh bl_l

The kinetic energy of the flexible manipulator shown in Fig. 1 is given by

(- sin(bx)+ sinh(bx)) (11)

1 1 1’
r=r+T7T,+T, = EJ](#)2+EmEv§+ET rAv;dx, (12)
0
where J1 is the mass moment of inertia of link 1 (including the motor) with respect to the point O, m, is

the mass of the point E, 74 is the mass per unit length of the beam.

By substitution of Eqgs. (7), (8), (9) and (10) into Eq. (11), we obtain the kinetic energy of system
1 1 1 1
T = (EJ1 + 5mEl2 + grA ) () + 5mE[w,j(qgc)2 + &’ + 2h& &

1 1 1 ! 1
ErA T, Wdx + Er/l(c]%L)2 T, widx + rA zéLTO xwiilx (13)

The strain energy of the beam OE according to Reddy [16] is given by

2
gjdx , (14)

where E and | is the modulus of elasticity, area moment of inertia of the beam, respectively.
By substituting Egs. (7), (10) and (11) into Eq. (14), we obtain

1 174y
Pdh - EEITO %ﬂ]xz

N ] sin
P = m,glising + e X,()q,(t)cosq ]+ o5 1%
i=1

2
N 1 N N
+mgcosqg.e Cgq,. + EEIe e k4.4, (15)
i=1 i=1 j=1 '
where

12 12

Ci: TXidx ;kl.j = Tleﬁx (16)
0 0

The Lagrange equations have the following form
da3\T T P *
ATy 9T _ 9 +0,=1,2,.0, (17)

dtjidh 19, g,

J

where q, are the generalized coordinates which include rigid body coordinete q,as well elastic modal q,,

* .
and Q/, are generalized forces.

By substituting Egs. (13) and (15) into Eq.(17), we obtain the equations of motion of the system as
N N

1 N N
Wy tm ot orAl trde @ mgg,tmee e XX (qq,

i=1 j=1 i=1 j=1

N N N N N N
t2moe e X,(DX,(D+2rde e m lfdq, + [rde D, +mle X ()]

i=1 j=1 i=1 j=1 i=1 i=1
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N . m . glcos N
=-m_gllcosq - ¢ X (g, sing, ] - %vL mgsing ¢ Cq, + 7 (18)
i=1 i=1

N N N
[m X () + rAD &+ m X (De X ()+rde m @&+ Ele k;qej
Jj=1 j=1 Jj=1
N N
- [mEX[(l)e IXJ(Z)%,- - rAe 1 mgq, l¢&= - m gX (I)cosq, - meC, cosq,,i=12..,N.  (19)
J= J=
where

L

D, = TxXl,dx; m, = TXldex (20)

0 0

h

If we choose N = 1 and use of symbols q, =4, the differential equations of the single-link flexible

manipulator give the following form
1
[/, + mEl2 + EFA I+ (rAm”qez1 + mEXf(l)qjl)]zgch [rAD, + m X ()]¢&

m,, glcosq, .
+[2mEX12(l)+ ermll]%qel + OE#' n/gSlnqaCIqel

= -m,gllcosq - X (I)g, sing ]+ 7 (21)

mEXlz(l)(@f,-i- mED(l(l)(gL—F rAqugL-l- rAmquf" mE#X'lz(l)qel - rAquan“qel

+E1k:qeI = -m,gX ()cosq, - mgcosq C, (22)
3. Linearization of the motion equations of flexible manipulator about the fundamental motion
Now consider the problem of linearizing motion equations of the single-link flexible manipulator, which
consists of a single flexible beam with a link at one end and the hub as an example. A rigorous model for the
dynamics of a flexible slewing beam, with a rotor located at the hut and a payload at the free end is shown in
Fig.2.
The fundamental motion of the manipulator is described by q*(¢) and 7°(¢), where q*(¢) is the

generalized coordinate of the manipulator

q“ )= 80 "0

o=

= B*@) 0

=2

(23)

and T°(¢) is the torque

ORI (24)
a e h a h
In Egs. (21) and (22) qf(t) is the elastic generalized coordinate, and Tf (¢) is the elastic torque of the

virtual rigid link.
The differential equations of the single-link flexible manipulator (21) and (22) can be expressed in the
following matrix form

M(q)dt Clq, Rt g(q) = 7(2) (25)

where q, ¢f< and @ are vectors of generalized position, velocity and acceleration variables, respectively
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a=Brq 0 =)= 0.5 0= % o), (26)
Let Dg_ and Dg, are the difference between the real motion g(#) and the fundamental motion q“ @),
we have
q,(t)=q )+ Dgq,(t)=q )+ y,() (27)
q,(t) = ¢, (1) + Dq,(t) = »,(t) (28)

Where y, and y, are called the additional motion or the perturbed motion. Similarly, we have

JORS JORTOLES FOROL (29)

By substituting Egs. (25), (26) into Eq. (25) and using Taylor series expansion around fundamental
motion, then neglecting nonlinear terms, we obtain the system of linear differential equations with time-
varying coefficients for the single-link flexible manipulator as follows [17]

M, ())& C, ()t K 1)y = h, (7) . (30)
The matrices M, (¢), C, (¢), K, (¢) and vector h, (¢) of the linear differential equations (30) have

the following forms

7| 1 L
¥ +m 12+§m I’ rADl+mEIX1(I)%

ML(t) — gl E OE ' (31)
K m X + rAD, m X ()+ rdm
_—
P 0%
i
KL(t) — ?1] klZ% (33)
%21 22%
where
I sing”(t
k, = - Ising*(tym g - o0& Szmqa(),
ky, =k, = -m,gX (Dsing"(t)- mgsing"(t)C,, (34)
by, = - m @OTX (1) - rAl©)Fm,, + Elk;,.
and
0 :
h, (1) = 35)

E m gX (I)cosq”(t)- mgcosq’ (1)C, - m IX @&(r)- rAquﬂg(t)E

where fundamental motion qf (¢)is given by Eq. (4) and constants C.,D,X ,m kl*1 are determined by

11°
Egs. (11), (16) and (20). It should be noted that the matrices M, (¢), C, (¢), K, (#) and vector hL(t) are

time-periodic with least period T.
The calculating parameters of the considered manipulator are listed in Tab. 1.
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Table 1
Parameters of the manipulator
Parameters of the model Variable and Unit Value
Length of link /(m) 0.9
Sectional area of beam A (m2) 10 4
Density of beam 7 (kg/ m3) 2700
Inertial moment of sectional area of beam I (m4) = bh3/12 2.08334r 10 10
Modulus E(N/ m2) 7.11r 10"
Mass moment of inertia of link 1 (including the motor) Jl (kg.mz) 5.86r 10 5
Mass of payload m. (kg) 0.1
It follows from the parameters in Tab. 1 that
C, = - 0.7046317896, D, = - 0.4607100845, (36)
36

m, = 0.8998501520, k" = 16.95515100, X, = - 2

4. Analysis stability control of flexible manipulator
It should be noted that the PD controller applied on the input link can be selected according to the
formula

DTa - - kdl(quz"q?)' kpl(qa 'q:) - - kdl)glz'- kp}yl (37)
The linearized equation according to Eg. (30) now takes the form
M, ()&+ C, ()¥e+ K, (t)y = h, (1) - K ¥ Ky, (38)

Where KD and KP are diagonal matrices with elements on the diagonal, they are positive numbers

as shown in the following equation

i oW oL
I(D - g(‘;] Og P - Kgl O% (39)
K B % 3
From Egs. (38) and (39) we obtain
M, ()& [C, (1) + K, ¥+ [K, (1) + K, ]y = h, (?) (40)
Eg. (40) can then be written in the form
Mg Cioyger K0y = 00 (41)

where

MV =m @), K=K n+K, cn=co+K, Wo=ne @)
Eqg. (38) can then be expressed in the compact form as
x=P)x+f(7) (43)

<. +f]

and the matrix of coefficients P(t), vector f(t) are defined by

where we use the state variable x
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n o I_l
P<r>=§M.LIKL _ IC% £()= i ?,lhx (45)

To study the dynamic stability conditions of flexible manipulators, we need to study the properties of
the homogeneous linear differential system that corresponds to the differential equation (40)

x =P(?)x, (46)
where P(?) is a continuous matrix with the period T. Based on the stable criteria according to the Floquet
exponents [18], a numerical algorithm for calculating the Floquet exponents was presented in [19]. The gain
values of the PD controller (37) are chosen so that all Floquet exponents of equation (46) have negative real
parts and the transient oscillation time is as short as possible, the parameters of the PD controller are chosen

as
5 O oL
Case 1 KS) = i?o oF KS) % 0% (47)
K B ;? 2
0 QU 0 o
Case 2 K = go OgKg) = g;) of (48)
K B %
D5 (L () (U
Case 3 K(P3) = %) O%K(DS) = g;) 0% (49)
k B k B
Coced K~ 18.0423 QLI Wi ;@.1027 ou 50
K 0 0B 0 0k
k B }i B

The initial conditions for the four cases are the same selected and have the following form

t=0:x(0)=[% 0 % of (51)

The results of calculating the Floquet exponents and simulation results of the transient oscillation are

listed as follows.
Case 1: With the first dataset of the gain values we have

[, = 0.0886 + 0.0000i, /, = -5.1260 + 1.0374i

I, = -5.1260 - 1.0374i, 1, = -13.5774 + 3.1416i 52

Y 1 [rad]

Y, [m]
S o
> =
(=)} S

0 5 10 15 20 0 5 10 15 20
Time [s] Time [s]

Figure 3 — Transient vibration of flexible manipulator
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Because Re(l 1) > (), the transient oscillation should increase gradually, not towards 0 (Show as figure

—_
=
—_
[

>

= -11.4025 + 3.1416i

= -1.2752 - 0.45801

(53)

0.06 T
0.04
0.02
0 M
-0.02
-0.04
-0.06

-0.08

=]
9]

10 15 20
Time [s]

Figure 4 — Transient vibration of flexible manipulator

From the figure 4 we see that transient oscillation of flexible manipulator decreases to 0 in about 5

20

Y, [m]

-11.9539 + 0.0000i, 7 , = -0.8047 + 0.0000i
-0.8489 + 0.4408i, [, = -0.8489 - 0.4408i

(54)

-0.08

0.06 T
0.04
0.02
0
-0.02
-0.04
-0.06

o s

10 15 20
Time [s]

Figure 5 — Transient vibration of flexible manipulator

From the figure 5 we see that transient oscillation of flexible manipulator decreases to 0 in about 10

3).
Case 2: With the second dataset of the gain values we have
I, = -0.4537 + 0.0000i, /
13 = -1.2752 + 0.45801, 14
0.8
0.6
=
£ 04}
>.—1
0.2}
0 ,
0 10 15 20
Time [s]
seconds
Case 3: With the third dataset of the gain values we have
[ =
13 =
0.8
0.6 |
)
3
= 047
>
0.2}
0 L L
0 10 15
Time [s]
seconds
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Case 4: With the first dataset of the gain values we have

[, =-7.0000+ 0.8488i, [/, =-7.0000- 0.8488; (55)
[, = - 83595+ 0.0000;, /, = - 14.8409 + 3.1416i

4

0.8 T T T r 0.04

0.02 1

0 L

-0.02 |

Y, [m|

Yl [rad]

-0.04

-0.06

-0.08

0 1 2 3 4 5 0 1 2 3 4 5
Time [s] Time [s]

Figure 6 — Transient vibration of flexible manipulator

From the figure 6 we see that transient oscillation of flexible manipulator decreases to 0 in about 1
seconds

From figures 3, 4, 5 and 6 we clearly see the dependence of the transient time on the selection of the
gain values. When the gain values are selected optimally, the transient time is minimal.

5. Calculating the periodic oscillation of a single — link flexible manipulator.

5.1. Periodic oscillation
In the cases of 2, 3.4, the system is stable according to Floquet standards, we go to find the periodic

solution for the equations.

MO Aoy KD oyy = 0 (56)

Using the periodic solution algorithm of the system of linear differential equations of Khang et al. [19]

we find the periodic oscillation of the system of equations (56) in the form:
T

Y =@ Y (57)

When the system is stable then

*

y »y (58)

Calculating we have the periodic solution of the equations (56) as shown in Figure 7, 8 and 9.
From figure 7, 8 and 9 we see that periodic solution in case 4 is smallest.

Case 2: With the first dataset of the gain values we have
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0.03

0.02

0.01

y,Irad]
=

-0.01

-0.02 |

Y1
-0.03 -0.2
0 0.5 1 0 0.5 1

Time [s] Time [s]

Figure 7— Periodic solution in case 2

Y2

Case 3: With the first dataset of the gain values, we have

0.2
0.02 |
0.1
0.01 |
= —
£ o E
Sy )
-0.01
-0.1
-0.02 v, v,
-0.2
0 0.5 1 0 0.5 1
Time [s] Time [s]

Figure 8 — Periodic solution in case 3

Case 4: With the first dataset of the gain values, we have

0.15
0.06 |
0.1}
0.04 |
oz} 0.05 |
!c —
£ 0 C'
. >
-0.02 |
-0.05 |
-0.04 |
-0.06 | -0.1
W Y,
-0.08 -0.15
0 0.5 1 0 0.5 1
Time [s] Time [s]

Figure 9 — Periodic solution in case 4
5.2. Approximate motion of a single — link flexible manipulator.
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After determining the elastic oscillation of the robot as in section 5.1, then we have the driving link

coordinates such as:

q,(t) = q, @)+ y,(0)
q, ()= y,()
Now, the elastic displacement at the end point such as:
w(l,t) = X, (Dy,(t)
Then, the motion of end point E to given as
x, = lcosq (¢)- w(l,t)sing (1)
Y, = Ising (t) + w(l,t)cosq (¢)

Cucalating by Matlab we obtain the motion of end point as shown in Figure 10, 11, 12.
Case 2: With the first dataset of the gain values, we have

1r 1r
0.8
05F 0.6
E 0 E 0.4
= =
o > 0.2
0.5 Of
-0.2
-~ ~YEr
-1 : -0.4 —
0 0.5 1 0 Yge 1
Time [s] Time [s]

Figure 10 — Motion of end point in case 2

Case 3: With the first dataset of the gain values, we have

1y e
0.8}
05Ff
0.6 |
E = 04 F
— 0 —
= =
> > 0.2
0.5 Of
-0.2
-~ ~YEr
-1 ! -0.4 y
0 0.5 1 0 Ee 1
Time [s] Time [s]

Figure 11 — Motion of end point in case 3

(59)

(60)

(61)
(62)
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Case 4: With the first dataset of the gain values, we have

1t Ly
0.8}
05}
0.6
% 0 E 04F
=
= = 02}
0.5 0f
-0.2
— — ~Yer
-1 : -0.4 v, —
0 0.5 1 0 Ee 1
Time [s] Time [s]

Figure 12 — Motion of end point in case 4

From figure 10, 11 and 12 we see that motion of end point in case 4 is the smallest deviation from the
fundamental motion.

6. Conclusions

In the present paper, the linearization problem of the equation of motion of flexible manipulators in
the vicinity of a fundamental motion is addressed. The control problem for error dynamics, which is described
by linear differential equations with time-periodic coefficients, was investigated. The stability control
problem based on Floquet standards has been performed. The approximate periodic oscillation of the robot
arm is then determined.

Through numerical simulation, the efficiency and usefulness of the proposed algorithm were
demonstrated as well as the problem and further issues.
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BRAND TRUST AND BIOSECURITY: THE STRATEGIC CONVERGENCE OF MARKETING
AND SANITARY EXPERTISE IN DAIRY VALUE CHAINS

Abstract
The dairy sector operates under stricter physiological and regulatory constraints than almost any other

department of agribusiness. Milk and its derivatives are highly unstable, perishable, and serve as optimal
breeding grounds for microbiological pathogens. This article explores the symbiotic connection between
Dairy Marketing Strategies and Sanitary-Veterinary Expertise. By examining cold-chain fluid logistics,
chemical and microbiological screening frameworks, consumer psychology regarding food safety, and
advanced digital validation systems, this study outlines how rigorous sanitary metrics serve as the primary
engine for brand equity and international market access.

Keywords:

dairy marketing, sanitary expertise, milk safety, pasteurization, somatic cell count,
HACCP, traceability, cold-chain logistics.

Introduction

Milk is globally recognized as a foundational nutritional commaodity, yet it presents unique challenges
to industrial supply chains. From the moment of bovine extraction, fluid milk undergoes rapid chemical and
biological shifts. It is highly sensitive to temperature disruptions, prone to absorbing ambient odors, and
highly vulnerable to spoilage and pathogenic contamination.

To achieve profitability in this demanding sector, agricultural enterprises must execute highly
synchronized marketing campaigns that align with strict food safety measures. In the modern dairy market,
consumer purchasing decisions are no longer driven solely by price points; they are heavily influenced by
verified health claims, purity metrics, and corporate transparency. Consequently, Sanitary Expertise is no
longer just a legal hurdle—it has evolved into a vital marketing asset. Dairy processors who integrate rigorous
veterinary-sanitary standards directly into their brand messaging gain a definitive edge, securing consumer
trust and navigating international trade barriers with ease.

1. Market Segmentation and Positioning in the Dairy Sector

Portfolio Diversification and Shelf-Life Logistics

Dairy marketing teams structure their product distribution models based on processing methods and
shelf-life parameters:

¢ High-Velocity Fluid Channels: Standard pasteurized milk relies on a strict 7- to 14-day shelf-life
matrix. Marketing focuses on local sourcing, daily freshness, and high-turnover grocery placements.

o Extended-Storage Channels: Ultra-High Temperature (UHT) milk, aged cheeses, and powdered milk
formulas operate on multi-month lifecycles. Marketing strategies shift toward bulk distribution, export
channels, and long-term storage convenience.

Capitalizing on Wellness and Transparency Trends

As functional nutrition becomes a major driver of consumer behavior, marketing frameworks rely
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heavily on certified product attributes to justify premium pricing. Brands achieve market differentiation by
promoting distinct production methods, including:

¢ A2 Beta-Casein Certification: Targeting consumers who experience digestive issues with standard
dairy products.

¢ Grass-Fed and Animal Welfare Verification: Appealing to ethically minded demographics willing to
pay a premium for verified open-pasture farming methods.

¢ Organic and Antibiotic-Free Seals: Reassuring parents and health-conscious buyers that the product
is free from synthetic chemical residues.

2. The Mechanics of Dairy Sanitary Expertise

Sanitary expertise serves as the ultimate gatekeeper, using rigorous biochemical and laboratory testing
to ensure that milk products are safe for public consumption before they enter retail distribution networks.

Advanced Pathogen and Adulteration Screening

In addition to routine reception checks, processing lots undergo detailed testing to identify dangerous
foodborne pathogens and illegal volume-padding agents:

e Pathogen Detection: Utilizing Polymerase Chain Reaction (PCR) assays to confirm the absolute
absence of Listeria monocytogenes, Salmonella enterica, and Campylobacter jejuni.

e Adulteration Screening: Utilizing Fourier-Transform Infrared (FTIR) spectroscopy to screen for fraud,
checking for unauthorized additives like industrial melamine, added water, or non-dairy fats used to
artificially inflate protein and fat readings.

3. Hazard Analysis Critical Control Points (HACCP) in Dairy Processing

To consistently maintain regulatory compliance, processing facilities install dedicated Critical Control
Points (CCPs) along the production line to halt potential contamination events in real time.

1. Thermal Processing [CCP 1]: Fluid milk passes through High-Temperature Short-Time (HTST)
pasteurization units (72C for 15 seconds). Automated sensors track temperature parameters; if the heat
drops even slightly, the system instantly diverts the milk back for re-pasteurization.

2. Post-Pasteurization Cooling [CCP 2]: Pasteurized milk must be rapidly chilled down to 4C within
seconds to prevent heat-shocked bacterial spores from regenerating.

3. Hermetic Packaging [CCP 3]: Automated filling lines must operate within sterile, closed
environments to prevent airborne microbes from re-contaminating the purified milk during bottling.

4. Mitigating Trade Vulnerabilities and Non-Tariff Barriers

In international commerce, sanitary regulations function as highly protective barriers. Because dairy
products can carry zoonotic diseases such as Brucellosis and Foot-and-Mouth Disease (FMD), importing
countries enforce strict biosecurity standards.

If a exporting nation suffers a disease outbreak or fails a routine border safety inspection, importing
authorities can issue immediate trade halts. For dairy exporters, a single contamination recall damages
international brand equity within hours, leading to immediate warehouse product loss, canceled retail
contracts, and decades of reputational harm.

5. Blockchain and QR Serialization: Trust Automation

The ultimate convergence of dairy marketing and sanitary validation is realized through modern Digital
Traceability Architecture. By utilizing immutable blockchain ledgers and unique, package-specific QR codes,
dairy companies link farm-level agricultural metrics directly with retail consumers.

This integrated digital setup delivers dual-channel value:

e Sanitary Precision: If a regional pathogen outbreak occurs, safety teams trace the issue back to the
exact farm silo and production hour within minutes. This protects the wider brand by isolating recalls to a
few specific cartons rather than wasting entire regional supply runs.
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o Marketing Super-Asset: Consumers scan the milk carton with a smartphone to see verified,
unalterable data showing the cows' feeding profiles, the exact pasteurization timestamp, and the laboratory
purity clearances. This deep transparency validates the brand's premium pricing claims and converts cold
regulatory data into an engaging story of quality.

Conclusion

The economic longevity of modern dairy processing relies on the tight integration of marketing
strategies and sanitary expertise. Because milk products carry inherent biological risks, food safety cannot be
treated as a secondary operational task. By making laboratory purity metrics, clean cold-chain logistics, and
HACCP compliance the central focus of consumer brand messaging, dairy producers can build bulletproof
brand loyalty. Leveraging digital traceability to showcase verified product safety ensures dairy enterprises
maintain market access, insulate themselves from supply disruptions, and win long-term consumer trust.
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TRUST IN THE VALUE CHAIN: THE ALIGNMENT OF MEAT MARKETING
AND SANITARY-VETERINARY EXPERTISE

Abstract

The commercialization of meat and poultry products requires a highly responsive strategy to manage
extreme perishability, variable consumer psychology, and severe biological safety risks. This article analyzes
the relationship between Meat Marketing Frameworks and Sanitary-Veterinary Expertise. By evaluating cold-
chain distribution models, livestock pathogen detection matrices, Hazard Analysis Critical Control Point
(HACCP) packaging checkpoints, and digital traceability ledgers, this study illustrates how rigorous
biochemical validation serves as the foundation for brand equity and international market access in the
modern meat industry.

Keywords:
meat marketing, sanitary-veterinary expertise, pathogen detection, cold-chain logistics,
HACCP, blockchain traceability, food safety.

Introduction

Meat products represent one of the highest-value sectors in global agribusiness, yet they operate
under intense regulatory and biological pressure. As highly unstable, moisture-rich organic commodities, raw
meats are exceptionally vulnerable to rapid microbial spoilage, enzymatic breakdown, and pathogenic
contamination.

To thrive in this competitive market, meat processors must run precise marketing campaigns that align
closely with strict biosecurity measures. Today's consumer is increasingly sensitive to food safety outbreaks,
antibiotic usage, and livestock welfare. As a result, Sanitary-Veterinary Expertise has evolved from an
operational legal obligation into a core marketing asset. Meat processing companies that make rigorous
biochemical standards and clean production facilities a central part of their brand messaging gain a clear
competitive advantage. This alignment builds lasting consumer trust and helps producers cleanly navigate
strict international non-tariff trade barriers.

1. Market Segmentation and Positioning Strategies

Product Portfolio Dynamics and Shelf-Life Logistics

Meat marketing structures its distribution channels based on processing styles, temperature-
controlled logistics, and product lifecycles:

Livestock Processing —> [Fresh/Chilled Cuts] —> High-Velocity Cold-Chain (3-7 Day Window)

—> [Frozen Bulk Portions] —> Global Export Logistics (Multi-Month Window)
—> [Processed/Cured Meats] —> Extended Retail Shelf-Life (Value-Added)

¢ Fresh and Chilled Meat Channels: Fresh beef, pork, and poultry rely on a strict 3- to 7-day un-frozen
window. Marketing focus is placed on local sourcing, daily retail replenishment, and premium visual
merchandising.

e Frozen Bulk Export Channels: Frozen inventory operates on multi-month lifecycles, enabling
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international trade. Marketing strategies emphasize cold-chain resilience, container volume optimization,
and macro-economic futures hedging.

¢ Value-Added Processed Channels: Cured, smoked, or cooked meats (e.g., sausages, charcuterie)
extend shelf life through preservation techniques. Marketing shifts toward taste profiles, convenience
packaging, and high-margin brand positioning.

Monitored Attributes as Premium Brand Drivers

Modern meat consumers frequently look for specific, verified processing standards to guide their
purchasing decisions. Brands create clear market differentiation by acquiring and promoting verified product
attributes, such as:

e Certified Humane and Pasture-Raised Labels: Appeals to ethical demographics by validating specific
livestock space requirements and open-air grazing access.

e Antibiotic-Free and Hormone-Free Claims: Targets health-conscious buyers concerned with the bio-
accumulation of veterinary drugs in livestock tissue.

e Religious and Cultural Dietary Compliance: Acquiring recognized Halal or Kosher certifications, which
open access to massive, loyal global consumer markets via verified slaughter methodologies.

2. The Mechanics of Sanitary-Veterinary Expertise

Sanitary-veterinary expertise acts as the primary shield for public health, using multi-stage laboratory
testing to isolate and eliminate biological and chemical hazards before products reach the public.

Ante-Mortem and Post-Mortem Inspections

The evaluation begins long before packaging. Veterinary experts perform ante-mortem inspections at
the stockyards to filter out animals showing signs of systemic illness, injury, or central nervous system
disorders. Following humane slaughter, a rigorous post-mortem inspection is conducted on the lymph nodes,
internal organs, and carcass surfaces to detect localized infections, abscesses, or systemic anomalies,
ensuring only entirely healthy tissue proceeds to the cutting room.

3. HACCP and Cold-Chain Engineering

Maintaining regulatory compliance across the meat processing floor requires installing dedicated
Critical Control Points (CCPs) under a strict Hazard Analysis Critical Control Point framework.

Carcass Splitting/Washing [CCP 1: Antimicrobial Organic Acid Rinse]

L—> Chilling Blast [CCP 2: Rapid Core Temp Drop to <= 4°C]
L—> Fabrication & MAP Packaging [CCP 3: Gas Flush and Seal Integrity]

1. Antimicrobial Rinsing [CCP 1]: Harvested carcasses undergo an organic acid wash (such as a lactic
acid spray) to dramatically reduce potential surface bacterial loads.

2. The Chill Blast [CCP 2]: Carcasses are rapidly transferred to intensive blast chillers to bring internal
muscle temperatures down to or lower within specific hourly windows. This rapid drop arrests the growth
curve of mesophilic bacteria.

3. Modified Atmosphere Packaging (MAP) [CCP 3]: During final packaging, the ambient air inside
the tray is evacuated and replaced with a specialized gas mixture.

Conclusion

The long-term economic stability of modern meat processing depends on the tight alignment of
marketing strategies and sanitary expertise. Because meat carries inherent biological risks, rigorous food
safety cannot be treated as a secondary operational concern. By placing state-of-the-art laboratory testing,
precise cold-chain management, and strict HACCP compliance at the very center of corporate brand
messaging, meat producers can build unshakeable customer loyalty. Utilizing digital traceability to highlight
verified product safety ensures meat enterprises preserve international market access, insulate themselves
from supply chain disruptions, and win long-term consumer trust.
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THEORY OF BEAM OSCILLATION IN THE FREQUENCY DOMAIN

Annotation
This report presents the theoretical basis of vibration of FGM beams in the frequency domain.
Specifically, it addresses the problem of natural vibration (calculating natural frequencies and vibration
modes); the transfer matrix or fundamental solution matrix and the dynamic stiffness matrix. The theory is
illustrated with specific calculations: material constants, the position of the neutral axis, and the calculation
of natural frequencies in several specific cases.
Keywords:
FGM beam, Natural frequency, Dynamic stiffness, Transfer matrix.

1. Equation of motion
Consider a beam of length L, with a constant cross-section A =bxh, made of FGM material with
constant material characteristics in the longitudinal and transverse directions, varying only in height (2)
according to the law

E(Z) Eb Et_Eb n
G(z)}=1G,++{G -G, (%%) —h/2<z<h/2 (L1)
P \p) PPy

In this formula, E is the elastic modulus, G is the shear modulus, o is the bulk density, and t and b
denote the values of these material characteristics at the top and bottom surfaces, respectively z is the

coordinate measured from the middle surface at a height of /2 / 2 from the bottom of the beam. With small
deformation assumptions, the displacement field can still be calculated using:

u(x,t) =uy(x,t) —(z = hy)0(x,t); w(x,t) = wy(x,t), (1.2)
where is uy(x,t), wy(x,t) the displacement of the neutral axis, € is the angle of rotation of the cross-

section around the y-axis, ho is the distance from the neutral axis plane to the middle plane along the z-axis,

and the relationship between the displacement field and the strain is given.
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g, =0uy/ox—(z—hy)00/ox;y_, =ow,/ox—06. (1.3)
In this case, the stress-strain relationship is
o, = E(2)e:t. =yG(2)y .. . (1)

Assuming the beam is subjected to a horizontally distributed load g(x,), using Hamilton's principle,
we can establish the equation of motion in the time domain.
(16 = Ajyu") = (11,0 — 4,0") = 0;
I]IW_A:)’?’(W”_G’) = Q()C,f),
in there:
A A
5 (1.6)
(1151125 10) = [ p(2)(A, 2 = by, (2 =y )™ )dA.
A

In the frequency domain, equation (1.5) takes the form:
(@0’ 1,U + 4,U") = (0*1,,0 + 4,,0") = 0;
(@°1,U + A,U") = (0° 1,0 + 4,0") — A4, (W' —©) = 0; (1.7)
O’ I W+ A, (W' -0 =0,

in there:
{U,0,W} = [{ug(x,1),0(x,1), wy (x,0) e “dt; O(x, ) = [q(x,t)e””dt. (1.8)
If we include matrices and vectors
A=|4, -4, 0 [;B=(0 0 —4,[;C0)=a’l, A;-0°l, 0 |;
0 0 Ay 0 -4, 0 0 0 o’l,,
z={U,0,w}" q=1{0,0,0", (1.9)
We can write the system of equations (1.7) in the form
Az"+Bz'+Cz=q. (1.10)

2. The problem of free oscillation
The natural oscillation of the system is determined by the equation
Az"+Bz'+Cz=0. (2.1)
The solution of equation (2.1) can be found in the form z =de", in which case this equation leads to
a system of linear algebraic equations
[1°A+B+Cld=0. (2.2)
Equation (2.2) gives us a non-zero solution if
det[ 1’ A+ B+ C]=0.
Expanding the characteristic equation (2.3) we get
(/U2A33 + @’ 1) (1P Ay + 01, — (1 A, + @0 1,) % (23)
X [(,UzA33 + wzlll)(ﬂzAzz + (02[22) - a)zll 1455)]=0, .

In fact, this is a third-degree algebraic equation with respect to 77 = ,u2 , Which always has 3 solutions
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1,1, ,M5, so equation (2.3) will have 6 solutions.

by =Ty =20 s =2y, =2 ks o =Ty =215 (2.4)

Therefore, we can express the general solution of equation (2.2) in the form

6
z,=) de""
A
or in matrix form
d, d, .. d]| [e"
z,=\d, dy, .. dy|% i ¢. (2.5)
dy, dy, .. dy| e

Paying attention to the first and last two equations in (2.1) we have

dy, d, .. dg dy, d, wedyg
dy dy ... dy|=|ayd), ody, ... agdy |, (2.6)
dy dy ... dy Bidy Py, .. Pedie
in there:
o - a)jl11 +,quA” - (a)21112+ yfAlzl)yjA332 =126,
o1, +;UjA12 (071}, +;U_jA12)(a) I, +;U_/A33)
At this point, with the characteristic solutions (2.4) it is easy to see:
ay =ap;0s =050 =as; Py == fs == Pos Bs = =P (2.7)
in there:
o = a’zln +17; 4y, B =— (0)2111 +77jA121)7jA33 =123,
ol +n;4, (@1 +n,4, (@] +1n,;453)
Using formulas (2.6), (2.7) we can rewrite equation (2.5) as follows:
zy(x,0) =P(x,0)d,, (2.8)
where d, = (d,,....d,s)" are the constants to be found and
D(x, ) =[P, (x,0) P,(x,0)];
e e e’ e e e
D, (x,0)=| e’ a,e” e [ O,(x,0)=| e a,e” o™ (2.9)
Bie”™ B’ B’ —pe =P’ — P

Applying the general boundary conditions I'; {Z}|x=0= 0 ;FI{Z}|x=L: 0 to the general solution (2.8)
with I' ), I, first-order differential operators for x, we get
I'w)d, =0, (2.10)

where the matrix I'(w) is equal to

x=0 qu)Z
x=L rl(I)Z

|:F11 l—‘12:| |:FO(D1
IN'w) = =

"“’}. (2.11)
l—‘21 r22 1_‘I(I)l x=L

For (2.11) to have a non-zero solution, then

detI'(w)=0
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Or
[(@)=det[ T, (&) - T,,(@)T35 (@)1, ()] =0. (2.12)
This is the equation for determining the natural frequency and is called the frequency equation. For
each solution of equation (2.12) @, ,k =1,2,... we get a solution of equation (2.10), denoted d, as and so
we have a natural oscillation mode.
0, (x)=D(x,,)dy . (2.13)
As we know, the solution d, contains an arbitrary constant, which can be chosen by normalizing the

particular form, for example.
max {@(x, @, )dg, f=1, (2.14)

X
Then we obtain the standardized solution.
3. Transmission matrix — Frequency response

By definition, a matrix H(x, ) is called the transfer matrix of system (1.10) if it satisfies the equation
AH"+BH' + CH = 0; H(0) =[0]; H'(0) =I,. (3.1)
If we denote the column vectors of the matrix H(x, w) as hj (x,w), j =1,2,3, then matrix equation
(3.1) can be written as
Ah” +Bh’, +Ch, =0; =123, (3.2)
h;(0) =[0]; j =1,2,3;h{(0) = (1,0,0)" =e;;h}(0) = (0,1,0)" =e,;h5(0)=(0,0,))" =e;.

According to (2.8), the general solution of (3.2) can be expressed in the form h ;(x) = ®(x,®)d ;, so

we have
®D0,0)d; =0,®'(0,0)d; =e,,j=123 (3.3)
or in matrix form
or e/l
. = , (3.4)
GA -G,A||D, I,
in which the symbol
1 1 1 1 1 1 i 0 0
G =\lag a olG,=|q a, o, ;A=[0 y», 0];
ﬁl ﬂz ﬂ3 _ﬂ1 _ﬂz _ﬂ3 0 0 73
dy dy, dj dy dis dy 100
D, =|d, d,, dy|D,=|d, d,s dy|[I;=]0 1 0] (3.5)
dy dy  dy dy, dys  ds 0 0
It is easy to see that the solution of equation (3.4) has the form
D, =[G,A+G,AG,'G,]";D,=-G,'GD,. (3.6)
Therefore, we obtain the basic solution matrix or the transfer matrix.
H(x,») =[G,E,(x) - G,E,(x)G,'G,ID, . (3.7)

4. Dynamic stiffness matrix
Consider a two-dimensional beam element made of FGM material that conforms to law (1.1). Let the
nodal coordinates and nodal forces be denoted as follows:

U={U,0, W, U,,0, W,\";P={N,,M,,0,,N,,M,,0,}", (4.1)
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in there:
U, =2/(0,0);0, = z,(0,0),W, = z,(0, w);
U,=z(L,0);0, =z,(L,0),W, =z,(L,w);
Ny =(4),0,2) — 4,0,2y) g5 M| = (41,02, — 430,23) 05 Oy = A33(2, +0,23) g5
Ny =—(4,,0,2,=4,0,2,) .- s M| = (41,02, — 43,0,2,) 1 ;O = —A33(z, +0,z3)L .

(D(Oa a)) 0 Pl {CD}x=O Pl {Zq }x:0
U= d ;P = -d , .
{@(L,w)} +{zq(L)} {Pz{cb}x:j +{P2 {zq}x_L} @3

Eliminating the constant vector d in (4.2) we get

. {PI{CD}XZO} {@(O,a))]l . Pz}, [Pl{cp}xzo} {(D(O,a))]l 0
= . . -|— — . ,
P2 {q)}x:L CD(La a)) PZ {Zq }x=L P2 {(D}x:L q)(La CO) Zq (L)

(4.2)

Or:
{P(w)] =[K(®)]- {U} + {F}, (4.4)
in there:
[K]=E‘“’”°H®(O’“’)}; ws)
{0}, | | O(L,0)
[Pz [Ri@, | [®0@)] [ O
{F}‘{Pz{zq}x_LHPz{cb}J'LD(L,wJ {zq@)} (4.6

These are the dynamic stiffness matrix and the nodal load matrix of the FGM beam element under
consideration, respectively.

5. Conclusion

This report presents a general model and solution for the vibration problem of FGM beams in the
frequency domain. Using this model, we can study the axial and bending vibrations of FGM beams
simultaneously and accurately. Furthermore, this model allows for the development of FGM beam elements
for studying FGM frames and trusses.
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KINEMATICS CALCULATION OF A 4-JOINT ROBOT

Annotation
When studying robot motion, we need to know the "position and orientation" of the robot's end-
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effector (E) at all times. Often, we also need to know the robot's velocity and acceleration. The solutions to
these problems are determined from the robot's kinematic equations. These are built on establishing
relationships between the dynamic coordinate systems associated with each moving joint and the fixed
coordinate system.
Keywords:
robot, kinematics.

1. Robot forward kinematics
The robot's forward kinematics equations are as follows:

n s a p
=AA...A (1.1)
0 0 0 1

In this context: 1,5 ,a are the unit vectors indicating the axes of the coordinate system associated

with the robot's end effector E. The components of these vectors are defined in a fixed coordinate system.
* D is the vector that defines the position of the end effector point E in the fixed coordinate system.

* Ai(l' = 1,...,n) this is a matrix describing the position and orientation of the I joint relative to the

I —1 joint. These coordinate systems are denoted by 0 to 7, starting from the fixed value.
The matrix A,- is constructed by the product of 4 matrices corresponding to the 4 basic

transformation steps.
A =R(Z,0).T(0,0,d).T (a,0,0).R(x,c) (1.2)
This expression is called the DH (Denavit-Hartenberg) model. The rotations (R) and translations (T) in
expression (1.2) are defined by the transformation parameters, abbreviated as the DH parameter set.
The DH model approach for kinematic modeling proves convenient in solving robot mechanics
problems, and is therefore widely used.
After multiplying the aforementioned matrices, we have:

_C i _S oi Cai S&iSm’ ai Cef |

0i

S ) Cm Cm_ _Cg,- Sa,- aiSHi

AY — Oi
| o S C d 3l
0 0 0 1

For translational joints (@ = Q) , the matrix A,- takes the form:

i CGi _SHi Cai S&i Sai

S CC. -CS.

A. — 4 d ai i ai
lo s C

ai

0 0 0

(1.4)

- o o

For a rotating joint, the joint variation is 49 , While for a fixed joint, the joint variation is d, .
The matrix T is the product of matrices Ai and is the matrix describing the position and orientation

of the coordinate system attached to the 7 joint, relative to the fixed coordinate system. In the case i =71,
where 7 is the number indicating the coordinate system attached to the "end point of action" (E), then we
have.
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T'=A4A.,..A4 (1.5)
On the other hand, the coordinate system at this "end point of impact" is described by the matrix TE .
So it is obvious that:
T =T (1.6)
Or:

Yo Yoy T, (1.7)
nZ SZ aZ pZ
0 0 0 1

Equation (1.7) is the basic kinematic equation of the robot.

The input data of the software program that automatically sets the kinematic equations is also the DH
parameter set.

2. Applying 4-joint robot computation

The 4-joint robot has the rotation angle and dimensions shown in Figure 1.

- Shoulder joint: 1800

- Elbow joint: 2400

- Wrist joint: 3600

- Transverse joint at the wrist: 150 mm

2.1. Determine the coordinate systems of the 4-joint robot.

"
B . d,ITE

3
KV% d4 oo dinh

A e— Y

z2 2. 2
z 3 4+

Figure 1 — Instructions for the 4-joint robot

2.2. 4-joint robot DH specifications table

Joint

qi ai ai di
1 g 0 a, 0
2 0 180° a, 0
3 0 0 0 d3*
4 qZ 0 0 d4
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2.3. Determine the matrices Al. of the 4-joint robot.

37‘;‘ —
27:1 = A3A4 =
cos(q, —

17:; = A2A3A4 =

sin(q,
0

0

C -S, 0 aC]
S C 0 af,
0 0 1 0
0 0 0 1 |
Cc, S, 0 aC,
S, -C, 0 a8,
0 0 -1 0
0 0 0 1
10 0 0
010 0
00 1 d
00 0 1
C, =S, 0 0]
S, C, 0 0
0 0 1 0
0 0 0 d,]
C, =S, 0 0]
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_Cos(ql +q,—q,) sin(g,+q,—q,) 0 aC,+ alCl—
sin(¢q, +¢9,—¢q,) —cos(q,+q9,—q,) 0 a,S,+as,

I,=4 1T4 = (2.9)
0 0 -1 —d,—d,
I 0 0 0 1]
2.5. 4-joint robot kinematic equations
_”x S, 4, Px_
n, s, a, p, :]; (2.10)
n, 8, 4, D,
0 0 0 1|
We have implemented the following program:
n, =cos(q, + ¢, =q,)
n,= sin(q, +4, —4,)
n =0
s, =sin(q, +¢, = q,)
s, =—cos(q, +¢,~q,)
s, =0
— (2.11)
a,=0
a,= 0
a =-1
p,.=a,C,+aC,
P, =4S, +aS
p.=—d,—d,
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THE DUAL NEXUS: MARKET INTEGRATION AND SANITARY EXPERTISE IN AGRICULTURAL VALUE CHAINS

Abstract

The global trade of agricultural commodities demands a sophisticated balance between rapid market
penetration and rigorous biological safety monitoring. This article examines the intersection of Agro-
Marketing Strategies and Sanitary and Phytosanitary (SPS) Expertise. By analyzing supply chain logistics, the
economic impact of non-tariff barriers, the execution of veterinary-sanitary examinations, and digital
traceability architectures, this study establishes a comprehensive framework for optimizing agricultural
distribution networks while ensuring absolute consumer biosecurity.

Keywords:
agro-marketing, sanitary expertise, phytosanitary compliance, HACCP, food safety,
supply chain logistics, traceability.

Introduction

Modern agricultural systems operate within a highly volatile environment. Unlike manufactured
goods, agricultural products are perishable, seasonally dependent, and highly susceptible to biological
contamination. Maximizing profitability in this sector requires advanced marketing frameworks capable of
managing volatile supply scales and consumer behavior shifts.

However, aggressive marketing and rapid distribution cannot exist in a vacuum. The speed of
contemporary logistics increases the risk of spreading foodborne pathogens, chemical contaminants, and
invasive agricultural pests across borders. Therefore, Sanitary and Phytosanitary Expertise serves as both a
regulatory gatekeeper and a marketing asset. True value optimization occurs when rigorous food safety
metrics are seamlessly integrated into the commercial branding, pricing, and distribution strategies of
agricultural enterprises.

1. Strategic Agro-Marketing Dynamics

Market Segmentation and Perishability Logistics

Agricultural marketing relies heavily on cold-chain logistical efficiency. Products are segmented into
distinct commercial categories, each requiring a specialized market approach.

To maintain product value, marketing teams use Dynamic Pricing Optimization models. These systems
automatically adjust price points based on real-time shelf-life tracking data, historical local demand curves,
and local climate shifts. This data-driven approach minimizes product loss and optimizes revenue velocity
before spoilage occurs.

Branding Through Quality Assurances

In modern consumer spaces, product transparency has become a primary differentiator. Marketing
campaigns leverage official health, safety, and geographical certifications as core brand assets:

e Protected Designation of Origin (PDO): Capitalizes on regional heritage and specific soil-climate
attributes to command premium prices.

o Certified Organic & Non-GMO Seals: Target high-income demographics willing to pay premium
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prices for verified production methods.

2. The Mechanics of Sanitary and Phytosanitary Expertise

Sanitary expertise acts as a critical line of defense, validating that commaodities are safe for human
consumption and free of eco-system threats before they enter commercial channels.

Toxicological and Pathogen Screening

Expert safety inspection teams perform systematic chemical and microbiological testing on incoming
lots. This process isolates risk factors across three primary contamination areas:

Hazard Analysis Critical Control Point (HACCP) Implementation

Sanitary compliance relies on the strict application of HACCP frameworks throughout processing
plants. Inspectors systematically map out Critical Control Points (CCPs)—specific stages in production where
contamination risks can be actively prevented, eliminated, or reduced to acceptable safety levels.

By continuously monitoring indicators like pasteurization temperatures and processing-line acidity
levels, facilities catch potential contamination events before products leave the factory floor.

3. The Commercial Impact of Sanitary Trade Barriers

In international economics, sanitary regulations can function as non-tariff barriers to trade. The World
Trade Organization (WTO) enforces the SPS Agreement, which dictates that safety standards must be built
on sound scientific principles rather than protectionist economic goals.

When a country detects an infectious outbreak—such as Bovine Spongiform Encephalopathy (BSE) or
Highly Pathogenic Avian Influenza (HPAI)—importing nations immediately issue trade bans. For agricultural
exporters, a single failure in sanitary monitoring can result in total market exclusion, causing immediate
financial losses, supply gluts, and long-term damage to the nation's agricultural reputation.

4. Digital Traceability: Unifying Safety and Marketing

The ultimate integration of marketing strategy and sanitary expertise is achieved through modern
Digital Traceability Frameworks. Utilizing immutable blockchain ledgers and secure QR code labeling,
agricultural enterprises map the entire journey of a product from the field to the retail shelf.

This transparent digital architecture delivers dual-channel value:

1. Sanitary Functionality: If a contamination event occurs, recall teams can instantly trace the
affected batch back to its exact farm plot and processing hour. This prevents blanket food recalls and isolates
consumer risk within minutes.

2. Marketing Value: Consumers scan the package's QR code on their smartphones to view verified
data regarding harvest dates, soil quality metrics, water usage efficiency, and official chemical safety
clearance certificates. This level of transparency builds deep brand trust and commands higher customer
loyalty.

Conclusion

The financial sustainability of modern agriculture depends on the successful alignment of marketing
velocity and sanitary safety. By treating sanitary expertise not as a regulatory burden, but as a core pillar of
quality assurance, agricultural brands can insulate themselves from supply chain disruptions and regulatory
trade penalties. As digital traceability networks become the global standard, the integration of food safety
metrics into commercial marketing strategies will remain the decisive factor in securing international market
access and long-term consumer trust.
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THE ALGORITHMIC ENGINE: STRUCTURAL ARCHITECTURES, DECENTRALIZED NETWORKS,
AND COGNITIVE CAPITAL IN THE DIGITAL ECONOMY

Abstract
The global macroeconomic landscape is undergoing a fundamental structural transition, shifting from
legacy industrial asset allocation to an ecosystem dictated by data velocity, computational automation, and
decentralized network topologies. This article examines the core mechanisms driving the modern Digital
Economy. By evaluating the programmatic monetization of data infrastructure, the architectural integration
of Decentralized Finance (DeFi) and asset tokenization, the transition toward machine-to-machine (M2M)
autonomous commerce, and the shifting dynamics of cognitive human capital, this study provides an
advanced framework for understanding the systemic transformations rewriting global productivity.
Keywords:
Digital Economy, Hyper-Scale Data Platforms, Decentralized Finance (DeFi), Tokenization, Autonomous
Commerce, Cognitive Capital, Machine-to-Machine (M2M), Network Effects.

Introduction

The classical economic model—built on physical land, manual labor, and industrial capital—is no longer
the exclusive driver of global value creation. In its place, the Digital Economy has emerged as a hyper-
connected, programmatic framework where value is generated, distributed, and compounded through
digital bits rather than physical atoms.

Unlike traditional physical commaodities, which face diminishing returns due to scarcity, digital assets
operate under a model of near-zero marginal cost reproduction and compounding returns driven by network
dynamics. This shift does not simply add a digital layer to old economic systems; it rewrites the fundamental
rules of market access, corporate structures, and sovereign financial oversight. This article breaks down the
technical, financial, and structural pillars that define this new global computational marketplace.

1. The Architectural Pillars of Digital Commerce

The modern digital marketplace is supported by a layered, interconnected technical architecture that
transforms raw user activity and processing power into programmatic economic value.

Hyper-Scale Data Infrastructure and the Feedback Loop

At the foundational level, the digital economy relies on cloud computing, edge networks, and massive
distributed server systems. This physical infrastructure powers a continuous data feedback loop that serves
as the primary engine for modern corporate growth:

By processing vast pools of real-time behavioral metrics through advanced machine learning pipelines,
digital platforms can predict and influence consumer choices with extreme accuracy. This process turns data
into a distinct form of capital asset—one that grows more valuable as more users interact with the system.

Platform Economics and the Network Multiplier Effect

Modern digital enterprises leverage Platform Economics to act as decentralized matchmakers between
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supply and demand. By building multi-sided digital marketplaces, these companies enjoy exponential
expansion driven by direct and indirect network multiplier effects:

As new users join a digital ecosystem, the utility of the network scales exponentially for all existing
participants. This unique dynamic creates strong winner-take-all market environments, where leading
platforms secure massive market dominance by keeping user acquisition costs incredibly low compared to
legacy physical businesses.

2. Tokenization, Programmable Money, and DeFi Architecture

The financial layer of the digital economy is moving away from centralized clearing houses toward
automated, cryptographically secured ledgers that operate continuously on a global scale.

Asset Tokenization and Fractionalization

One of the most significant shifts in modern finance is the transformation of traditional assets into
digital tokens on distributed ledgers. Asset Tokenization converts ownership rights of real-world assets (such
as real estate, fine art, or corporate bonds) into digital tokens.

This fractionalization splits high-value, illiquid assets into thousands of individual digital tokens. By
removing expensive intermediary brokers and automating compliance through smart contracts, tokenization
opens up access to global capital pools, lowers investment thresholds, and introduces 24/7 liquidity to
traditionally slow-moving asset classes.

3. The Autonomous Economy: M2M Commerce and Generative Al

The digital economy is entering its next structural phase: the transition from human-mediated
transactions to autonomous, machine-to-machine (M2M) commercial networks powered by Generative Al
and advanced automation.

Machine-to-Machine (M2M) Microtransactions

As Internet of Things (loT) sensors and edge devices integrate deeper into supply chains, machines are
becoming active, independent economic agents. In an autonomous manufacturing facility, an loT-enabled
assembly node can independently monitor its own mechanical wear, connect to an open APl vendor
marketplace, negotiate pricing terms with a parts supplier, and execute an encrypted micropayment using
stablecoins—all without human oversight. This slashes operational friction and allows logistics and
manufacturing networks to self-optimize in real time.

Generative Al as an Operational Orchestration Layer

Generative Artificial Intelligence has moved past simple content creation to become a dynamic
operational engine that automates complex corporate workflows:

e Dynamic Code Synthesis: Software engineering platforms use Al agents to write, test, and deploy
code autonomously, significantly accelerating software development lifecycles.

e Algorithmic Procurement: Enterprise Al agents analyze macro supply chain data, identify shifting
geopolitical risks, and automatically restructure corporate purchasing contracts to secure optimal pricing and
material delivery schedules.

e Hyper-Personalized Customer Journeys: Real-time translation and customized generation pipelines
adapt corporate interfaces to match the specific cultural, linguistic, and emotional profile of individual
consumers instantly.

4. Human Capital Transformation: The Shift to Cognitive Specialization

As routine cognitive tasks and manual workflows become fully automated, the value of human labor
is shifting toward highly specialized, creative, and strategic domains.

In the digital economy, the primary asset of human capital is no longer speed or repetitive accuracy,
but algorithmic literacy and system design expertise. Workers must pivot away from transactional tasks
toward higher-level responsibilities, such as managing complex Al agent frameworks, designing
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cryptographic security models, and guiding ethical boundaries for automated systems. This rapid transition
demands a continuous learning model, where adaptability and systemic thinking serve as the ultimate shields
against professional obsolescence.

Conclusion

The Digital Economy represents a profound restructuring of human productivity and value distribution.
By replacing the constraints of physical scarcity with the compounding dynamics of network multiplication,
computational automation, and decentralized finance, this new paradigm challenges centuries of established
economic theory. The enterprises and nations that achieve long-term economic resilience will be those that
view data not merely as a record of historical transactions, but as a dynamic capital asset. As autonomous
machine commerce matures and asset tokenization redefines investment liquidity, the integration of
algorithmic efficiency and programmatic safety will remain the decisive factor in securing global market
leadership and lasting economic stability.
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THE BITSTREAM ENGINE: SYNTHETIC ECOSYSTEMS, CRYPTOGRAPHIC CAPITAL, AND AUTONOMOUS
AUTOMATION IN THE DATA-SYNTHESIZED VALUE NETWORK

Abstract

The global economic landscape is undergoing a structural shift, moving away from classic industrial
paradigms toward an advanced model of value creation: the Data-Synthesized Value Network. Driven by
rapid data processing, decentralized computational protocols, and automated machine learning intelligence,
this network alters traditional economic mechanics. This article analyzes the technical and structural
components of this shifting system. By evaluating the monetization of hyper-scale platform architectures,
the deployment of programmable finance via fractionalized token assets, the rise of machine-to-machine
(M2M) commerce, and the changing demands on cognitive human capital, this study provides an academic
framework for navigating modern market productivity.
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Introduction

For centuries, classical economic models classified land, labor, and industrial equipment as the
foundational drivers of productivity. In the contemporary market, however, these tangible inputs are
increasingly guided by a faster, digital framework: the Data-Synthesized Value Network. Within this
environment, economic worth is created, scaled, and captured through programmable code rather than raw
physical assets.

Unlike physical commodities, which are subject to supply depletion and depreciation, digital data
assets operate under near-zero marginal cost reproduction and scale exponentially through network
dynamics. This transition does not simply overlay digital tools onto old business workflows; it alters the core
mechanics of market accessibility, corporate governance, and fiscal oversight. This article explores the
technical foundations, decentralized infrastructure, and structural changes defining this automated global
marketplace.

1. Structural Architecture of the Bitstream Network

The modern automated marketplace is built on a layered, open technical pipeline that converts user
activity, data pathways, and processing metrics into predictable financial value.

The Predictive Machine Learning Feedback Loop

At the foundational tier, the system depends on distributed server arrays, edge devices, and global
fiber networks. This physical architecture drives a continuous feedback loop that acts as a primary source of
corporate value creation:

By streaming vast pools of user interaction metrics through specialized machine learning pipelines,
modern systems evaluate and predict micro-consumer choices with high precision. This processing turns raw
analytical information into a unique form of capital asset—one that naturally increases in utility as network
usage scales.

Platform Networks and the Multiplier Phenomenon

Modern enterprises utilize open platform mechanics to act as friction-free coordinators between
production and demand. By designing multi-sided digital spaces, these organizations leverage network
effects where growth scales non-linearly:

As new nodes connect to a data ecosystem, the net utility of the entire system increases exponentially
for all current participants. This mathematical dynamic yields highly consolidated market spaces, where
leading platforms secure deep operational advantages by reducing marginal user acquisition costs relative to
traditional, asset-heavy industrial competitors.

2. Programmable Liquidity and Cryptographic Ledgers

The transactional infrastructure of the modern data network is transitioning from centralized banking
centers toward open, cryptographically secured ledgers operating globally on a continuous basis.

Asset Tokenization and Market Fractionalization

A major evolution within contemporary finance is the conversion of traditional physical titles into
modular cryptographic records. Asset Tokenization transforms ownership rights of real-world assets (such
as multi-family real estate, corporate debt instruments, or shipping containers) into programmable digital
tokens.

This structural fractionation breaks down historically illiquid, high-capital assets into thousands of
individual digital tokens. By eliminating third-party clearing houses and enforcing compliance parameters
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natively within the code, tokenization opens up access to global liquidity pools, reduces investment entry
thresholds, and enables 24/7 trading for traditionally slow-moving asset classes.

Decentralized Finance and Automated Exchange Protocols

Decentralized Finance (DeFi) replicates legacy investment banking mechanisms (such as borrowing,
lending, and derivative settlement) via automated smart contracts, removing the need for traditional
intermediary validation.

3. The Autonomous Machine Economy

The data network is entering an advanced phase characterized by the transition from human-directed
transactions to independent, machine-to-machine (M2M) commerce managed by artificial intelligence
agents and secure APIs.

Machine-to-Machine (M2M) Microtransactions

As Internet of Things (loT) sensors and edge devices integrate into global logistics frameworks,
machines are operating as independent economic actors. For example, an loT-enabled assembly node within
a production facility can monitor its own mechanical degradation, connect to an open APl marketplace,
negotiate purchase conditions with parts vendors, and execute an encrypted stablecoin micro-payment—
without human intervention. This setup minimizes processing delays and allows supply chains to adjust
autonomously to real-time wear and resource needs.

Al Agents as Operational System Architects

Generative and specialized artificial intelligence has advanced beyond basic content generation to
serve as an active orchestration layer for enterprise processes:

e Dynamic Code Compilation: Software operations deploy Al agent structures to write, debug, and
push functional code independently, reducing software deployment cycles.

e Algorithmic Asset Allocation: Enterprise Al models scan macroeconomic indicators, track maritime
logistics risks, and automatically rewrite purchasing agreements to maintain optimized raw material streams.

¢ Hyper-Customized Consumer Frameworks: Real-time synthesis pipelines adapt software interfaces
to match the specific cultural, linguistic, and behavioral profile of individual users instantly.

4. Human Capital Transformation: The Cognitive Imperative

As repetitive cognitive tasks and administrative workflows become highly automated, the market value
of human labor is realigning toward strategic, creative, and systemic capabilities.

Within the data-synthesized network, the primary value of human capital shifts from task execution
speed toward algorithmic literacy and system design expertise. Personnel must shift away from routine data
entry and transactional management toward higher-level responsibilities, such as supervising Al agent
configurations, designing cryptographic validation protocols, and determining ethical boundaries for
automated systems. This transition requires continuous skill development, where systemic thinking and
adaptability serve as essential tools for professional longevity.

Conclusion

The Data-Synthesized Value Network represents a fundamental reorganization of economic
productivity and wealth distribution. By replacing physical supply constraints with the accelerating dynamics
of network multiplication, machine-led transactions, and programmable finance, this system challenges long-
standing tenets of industrial economics. Long-term market resilience will belong to the enterprises and
nations that manage data not merely as an operational log, but as a dynamic capital asset. As machine
commerce matures and asset tokenization alters market liquidity, the balancing of algorithmic speed with
structural security will remain the primary determinant of global market leadership and economic stability.
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THE ROLE OF UNIVERSITIES IN SUPPORTING YOUTH ENTERPRENEURSHIP

Annotation
This article examines the critical role that universities play in fostering youth entrepreneurship. As
traditional job markets become increasingly competitive and uncertain, entrepreneurship offers young
people a pathway to economic independence, innovation, and job creation. Universities are uniquely
positioned to support youth entrepreneurship through entrepreneurship education, business incubators and
accelerators, mentorship programs, access to funding, and experiential learning opportunities such as
business plan competitions and internships with startups. Drawing on recent academic literature and case
examples from leading entrepreneurial universities, the study finds that effective university support
significantly increases entrepreneurial intention, startup survival rates, and graduates' ability to launch and
scale new ventures. However, challenges remain, including curriculum rigidity, limited funding, and
insufficient faculty experience. The article concludes with practical recommendations for universities seeking
to strengthen their entrepreneurial ecosystems.
Keywords:
youth entrepreneurship, university support, entrepreneurship education, business incubators, startup
ecosystem, entrepreneurial intention, experiential learning, mentorship, student startups.

1. Introduction

Youth unemployment remains a pressing global challenge. According to the International Labour
Organization (ILO), young people are nearly three times more likely to be unemployed than adults. In this
context, entrepreneurship has emerged as a viable alternative to traditional employment. Entrepreneurship
enables young people to create their own jobs, generate income, and contribute to economic development.
However, starting a business requires knowledge, skills, networks, and resources that most young people
lack.

Universities — as centers of learning, research, and community engagement — are ideally positioned
to bridge this gap. Beyond delivering traditional degrees, modern universities increasingly recognize their
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responsibility to prepare students for entrepreneurial careers. This article explores how universities can
effectively support youth entrepreneurship and what impact such support has on entrepreneurial outcomes.

2. Why Youth Entrepreneurship Matters

Youth entrepreneurship offers multiple benefits. For individuals, it provides autonomy, income
potential, and career flexibility. For communities, youth-led startups create jobs, introduce innovations, and
solve local problems. For economies, youth entrepreneurship drives dynamism and reduces dependency on
government employment. However, young entrepreneurs face unique challenges: lack of experience, limited
access to capital, absence of professional networks, and fear of failure. Universities can address each of these
barriers.

3. Key Ways Universities Support Youth Entrepreneurship

3.1. Entrepreneurship Education

The most direct form of support is academic courses and degree programs in entrepreneurship.
Effective entrepreneurship education goes beyond lectures. It includes case studies, guest lectures from
successful entrepreneurs, and practical assignments such as writing business plans. Research consistently
shows that students who complete entrepreneurship courses have higher entrepreneurial intentions and are
more likely to start businesses within five years of graduation.

Best practices include integrating entrepreneurship across disciplines (engineering, arts, sciences)
rather than confining it to business schools.

3.2. Business Incubators and Accelerators

Many universities now host on-campus business incubators — dedicated spaces where student
startups receive free or low-cost office space, access to equipment, and business development support.
Accelerators provide intensive, time-limited programs that help startups refine their business models, secure
funding, and launch quickly. University-affiliated incubators and accelerators significantly improve startup
survival rates compared to startups launched without such support.

3.3. Mentorship Programs

Access to experienced mentors is one of the strongest predictors of startup success. Universities can
connect student entrepreneurs with faculty members, alumni entrepreneurs, and local business leaders.
Structured mentorship programs that pair students with mentors for six to twelve months have been shown
to increase revenue growth and reduce premature business failure.

3.4. Access to Seed Funding

Lack of capital is the most frequently cited barrier for young entrepreneurs. Universities can help
through seed funding programs, business plan competitions with cash prizes, and connections to angel
investors and venture capital firms. Some universities operate their own small investment funds specifically
for student-led startups.

3.5. Experiential Learning Opportunities

Classroom learning alone is insufficient. Universities support youth entrepreneurship through:

e Business plan competitions where students pitch ideas for prizes

¢ Hackathons and startup weekends where students build prototypes in 48—72 hours

o Internships with startups providing real-world exposure

e Co-op programs that alternate academic study with work in entrepreneurial settings

Experiential learning builds confidence, practical skills, and professional networks — all essential for
entrepreneurial success.

4. Evidence of Effectiveness

Research supports the effectiveness of university entrepreneurship support. A meta-analysis found
that students who participate in university entrepreneurship programs are 2.5 times more likely to start a
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business than non-participants. Furthermore, university-supported startups have higher survival rates
beyond three years compared to startups launched without such support.

Case examples include:

o Stanford University (USA): Its startup ecosystem has generated thousands of companies, including
Google and Hewlett-Packard.

e University of Cambridge (UK): Cambridge Enterprise helps students commercialize research,
creating over 100 startups annually.

¢ Aalto University (Finland): Its entrepreneurship society runs Europe's largest student-led startup
event, attracting thousands of participants yearly.

5. Challenges and Limitations

Despite these successes, universities face significant challenges in supporting youth entrepreneurship:

Curriculum rigidity. Traditional academic structures may not accommodate the flexible,
interdisciplinary learning entrepreneurship requires.

Faculty expertise gaps. Many professors lack entrepreneurial experience and cannot provide practical
guidance.

Limited funding. University seed funds are often too small to support ventures beyond the prototype
stage.

Equity and access issues. Entrepreneurship support may disproportionately benefit students from
privileged backgrounds who have family wealth or existing networks.

6. Recommendations for Universities

To maximize their positive impact on youth entrepreneurship, universities should:

1. Integrate entrepreneurship across all faculties rather than isolating it in business schools.

2. Establish dedicated entrepreneurship centers with staff who have real-world startup experience.

3. Create or partner with seed funds specifically for student ventures.

4. Build formal mentorship programs connecting students with alumni and local entrepreneurs.

5. Offer co-curricular activities (competitions, hackathons, startup weekends) alongside academic
courses.

7. Conclusion

Universities play an indispensable role in supporting youth entrepreneurship. Through education,
incubation, mentorship, funding, and experiential learning, universities equip young people with the
knowledge, skills, networks, and confidence needed to launch and grow successful businesses. While
challenges remain — including curriculum inflexibility, limited resources, and access inequities — the
evidence clearly demonstrates that effective university support significantly increases entrepreneurial
intention and startup success rates. As youth unemployment continues to challenge economies worldwide,
investing in university-based entrepreneurship support is not merely beneficial — it is essential.
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This academic article examines the transformative role of innovative advertising and marketing
strategies within private enterprises and evaluates their direct impact on customer engagement. In an
increasingly digital and hyper-competitive marketplace, traditional outbound marketing methods have
declined in effectiveness. This study analyzes five key innovative strategies — digital content marketing,
influencer marketing, personalization through artificial intelligence (Al), gamification, and experiential
marketing — and their respective effects on behavioral, emotional, and cognitive engagement. Drawing upon
existing theoretical frameworks (uses and gratifications theory, engagement theory) and empirical case
studies, the article demonstrates that private enterprises that adopt data-driven, interactive, and value-
oriented strategies experience significantly higher levels of customer retention, brand loyalty, and active
participation. The findings suggest that innovation in marketing is not optional but essential for sustainable
customer engagement in the 21st-century economy.
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1. Introduction

The rapid evolution of digital technologies and changing consumer expectations have fundamentally
reshaped the advertising and marketing landscape. Private enterprises — ranging from small and medium-
sized businesses (SMEs) to large corporations — are under constant pressure to differentiate themselves
from competitors. Traditional mass-media advertising (television, radio, print) is no longer sufficient to
capture and retain consumer attention. Instead, innovative strategies are required to foster deep,
meaningful customer engagement.

Customer engagement is defined as the emotional, psychological, and behavioral connection between
a customer and a brand. Engaged customers are more likely to make repeat purchases, recommend the
brand to others, and forgive occasional service failures. Therefore, understanding how innovative marketing
strategies drive engagement is of paramount importance for private enterprises.

This article addresses the following research question: How do innovative advertising and marketing
strategies in private enterprises influence customer engagement? The scope includes both digital and
physical innovation strategies.

2. Literature Review

2.1. From Traditional to Innovative Marketing

Traditional marketing followed the "AIDA" model (Attention, Interest, Desire, Action) using one-way
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communication. In contrast, innovative marketing emphasizes two-way interaction, personalization, and
value co-creation. According to Kotler and Keller (2016), modern marketing shifts from "interruption" to
"engagement."

2.2. Customer Engagement Theory

Customer engagement (CE) goes beyond satisfaction and loyalty. Brodie et al. (2011) conceptualized
CE as a psychological state that occurs through interactive customer experiences. Key dimensions include:

¢ Cognitive engagement (thinking about the brand)

¢ Emotional engagement (feeling connected)

e Behavioral engagement (actions such as sharing, commenting, purchasing)

2.3. The Role of Innovation

Innovation in advertising includes new media, new message formats, and new ways of targeting.
Private enterprises that innovate can break through clutter and create memorable brand interactions.

3. Key Innovative Advertising and Marketing Strategies

Based on contemporary academic and industry sources, five strategies have emerged as particularly
influential.

3.1. Digital Content Marketing

Content marketing involves creating and distributing valuable, relevant, consistent content (blogs,
videos, podcasts, infographics) to attract and retain a clearly defined audience. Private enterprises using
content marketing report higher engagement metrics: longer website visits, more social shares, and
increased trust.

Example: A private fitness brand sharing free workout videos and nutrition guides generates
engagement without direct selling.

3.2. Influencer Marketing

Influencer marketing leverages individuals with dedicated social followings to promote products.
Unlike celebrity endorsements, micro-influencers (10,000-100,000 followers) often achieve higher
engagement rates due to perceived authenticity. Research indicates that influencer marketing can increase
purchase intent by up to 5 times compared to traditional ads.

3.3. Personalization and Artificial Intelligence (Al)

Al-driven personalization uses data on browsing history, past purchases, and demographics to deliver
tailored advertisements, product recommendations, and email content. Private enterprises such as Amazon
and Netflix have set standards for personalization, resulting in increased click-through rates (CTR) and
customer lifetime value (CLV).

3.4. Gamification

Gamification applies game-design elements (points, badges, leaderboards, challenges) to non-game
contexts. In marketing, gamification enhances engagement by triggering intrinsic motivation. Examples
include loyalty programs with tiered rewards, interactive quizzes, and augmented reality (AR) scavenger
hunts.

4. Influence on Customer Engagement: Mechanisms and Evidence

Each innovative strategy influences engagement through specific mechanisms:

Strategy Primary Engagement Dimension Mechanism
Content marketing Cognitive & Emotional Providing value, education, entertainment
Influencer marketing Emotional & Behavioral Social proof, trust transfer, imitation
Al personalization Cogpnitive & Behavioral Relevance, convenience, reduced choice overload
Gamification Behavioral & Emotional Reward anticipation, competition, achievement
Experiential marketing Emotional & Cognitive Sensory stimulation, memory creation, storytelling
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Empirical studies support these links. A 2022 survey by HubSpot found that companies using
personalization and interactive content saw a 40% higher customer engagement rate compared to those
using only static ads. Similarly, a study by the Journal of Advertising Research (2021) showed that gamified
loyalty programs increased repeat purchase rates by 33%.

5. Case Examples from Private Enterprises

Case 1 — Nike (experiential + personalization):

Nike’s "Nike by You" customization platform allows customers to design their own shoes. This strategy
transforms passive buyers into active co-creators, significantly increasing emotional engagement and brand
loyalty.

Case 2 — Sephora (gamification + Al):

Sephora’s Beauty Insider loyalty program uses a points system, tiered badges, and a mobile app with
an AR "Virtual Artist" feature. Customers spend more time interacting with the brand, and engagement
scores are among the highest in retail.

Case 3 — A local coffee shop (content + influencer):

A small private coffee chain collaborated with micro-influencers to share user-generated content and
ran a "latte art challenge" on Instagram. Customer engagement (likes, shares, store visits) increased by 150%
within three months.

Conclusion and Practical Recommendations

Innovative advertising and marketing strategies have a profound positive influence on customer
engagement in private enterprises. Digital content marketing builds trust and authority; influencer marketing
leverages social proof; Al personalization increases relevance; gamification drives interactive behavior; and
experiential marketing creates memorable emotions. The most successful enterprises combine multiple
strategies in an integrated manner.

Recommendations for private enterprises:

1. Audit current engagement levels using metrics (CTR, time on site, social shares, repeat purchase
rate).

2. Begin with one or two affordable innovations (e.g., content marketing + micro-influencers) before
scaling to Al or AR.

3. Prioritize authenticity over polish — consumers detect inauthenticity.

4. Ensure compliance with privacy regulations when personalizing.

5. Continuously measure and adapt based on customer feedback.

Future research should explore the long-term effects of Al-driven engagement and cross-cultural
differences in responses to innovative marketing.
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This article examines the critical role of leadership in determining organizational success, using the
Turkmen private company "Maksatly Tirkmen" as a case study. Drawing on foundational leadership theories
and contemporary research on high-performance teams, the study analyzes how leadership functions—
particularly in the areas of strategic vision, organizational culture, team building, and adaptation to market
challenges—contribute to business outcomes. The case of "Maksatly Tirkmen," a diversified private
enterprise operating in construction materials and cable manufacturing, illustrates that effective leadership
fosters innovation, employee motivation, and sustainable growth. The article concludes that leadership is
not merely a managerial function but the central driver of organizational success, with practical implications
for private enterprises in emerging economies.
Keywords:
leadership, organizational success, private enterprise, strategic management, organizational culture,
team building, Maksatly Tirkmen, Turkmenistan, SME leadership.

1. Introduction

The role of leadership in organizational success has been a central question in management studies for
decades. While various factors contribute to business performance—market conditions, financial resources,
technological capabilities—leadership is consistently identified as the primary differentiator between
successful and failing organizations. As one expert notes, "Your executive team is costing or earning you
millions every day through their decisions". This is particularly true for private enterprises, which lack the
safety nets available to publicly traded companies and must rely heavily on leadership quality to navigate
competitive markets.

This article explores how leadership drives organizational success, using "Maksatly Turkmen"—a
private company in Turkmenistan operating in construction and manufacturing sectors—as a case study. The
company’s diversification from construction work to becoming the first domestic producer of copper cables
in Turkmenistan provides a compelling example of strategic leadership in action.

2. Theoretical Framework: Leadership and Organizational Success

2.1 Defining Leadership

Leadership is distinct from management. While management focuses on maintaining systems and
processes, leadership involves setting vision, inspiring action, and driving change. Research on high-
performance executive teams identifies four essential pillars: building the right core team, establishing clear
decision-making processes, fostering effective communication, and managing conflict constructively.

2.2 How Leadership Drives Success

The mechanisms through which leadership influences organizational success include:

Strategic Direction. Leaders define the organization’s mission, set long-term goals, and make critical
decisions about resource allocation. Private company leaders have the advantage of focusing on long-term
growth rather than quarterly earnings pressures.

Organizational Culture. Culture "typically begins at the top and permeates the organization". Leaders
establish shared beliefs and values that shape employee behavior, motivation, and performance. As Jim
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Collins found in his research on great companies, leaders in successful organizations "placed greater weight
on character attributes than on specific educational background, practical skills, specialized knowledge, or
work experience".

Talent Development. Effective leaders prioritize recruiting, retaining, and developing the right people.
One CEO emphasizes, "If you get the people right, the results will follow".

Adaptability and Innovation. Successful leaders guide their organizations through change. This
includes diversifying into new markets, adopting new technologies, and responding to competitive pressures.

3. Case Study: "Maksatly Tiirkmen" Private Company

3.1 Company Background

"Maksatly Tirkmen" (also referenced in sources as "Maksatly gercek" and other variants) is a Turkmen
private enterprise founded around 2018. Initially specializing in construction and building decoration, the
company has since diversified significantly. The company produces tempered glass office partitions,
automatic doors, sliding glass structures, blinds, and other modern construction materials using Turkish
equipment and locally sourced glass.

In 2024, the company achieved a significant milestone: it became the first producer of copper electrical
cables in Turkmenistan, expanding beyond its original construction specialization. The cable production
facility has a capacity of 24,000 meters per day and employs over 20 workers, with plans to export to CIS
countries.

3.2 Leadership in Action at Maksatly Tiirkmen

Several leadership qualities are evident from public statements and company developments.

Strategic Vision and Diversification. The company’s decision to enter copper cable manufacturing
demonstrates forward-looking leadership. Recognizing market demand and the opportunity for import
substitution, leadership successfully diversified operations while maintaining core construction activities.
This mirrors a key principle of successful private company leadership: the ability to "evolve and change with
the marketplace".

Customer-Centric Approach. Company manager Shéhrat Owezow emphasizes understanding client
needs: "Each project is executed individually. We consider the layout of the installation site, the number of
employees, and sound insulation requirements". This attention to customization and quality reflects
leadership’s commitment to customer satisfaction.

Commitment to Quality and Innovation. The company uses imported Turkish technology for cable
production and sources raw materials from reliable suppliers in Turkey and Uzbekistan. Investment in
modern equipment and adherence to international standards indicate leadership’s focus on quality as a
competitive advantage.

Workplace Culture and Employee Well-Being. Owezow notes that bright, open office spaces help
employees "feel more comfortable, which directly affects productivity, creativity, and team performance".
This recognition of the link between physical work environment and employee outcomes reflects a people-
first leadership philosophy.

3.3 Evidence of Organizational Success

The company’s success is demonstrated through:

e Market leadership in tempered glass office partitions in Turkmenistan

e First-mover advantage in domestic copper cable production

e Diversification across multiple product lines (construction materials, cable manufacturing)

e Plans for export expansion to CIS markets

4. Analysis and Discussion

The case of "Maksatly Tlirkmen" illustrates several key leadership principles:

Leadership Enables Strategic Diversification. The company’s expansion from construction into cable
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manufacturing required leaders to assess market opportunities, acquire new technologies, build new
capabilities, and manage risks—functions that only effective leadership can perform.

Leadership Shapes Organizational Culture. The emphasis on employee comfort, customized solutions,
and quality standards reflects a leadership team that values both people and performance. Research
confirms that organizational culture, when shaped by effective leadership, becomes "a source of durable
competitive advantage, agility and adaptability".

Leadership Drives Innovation. In a competitive market, private enterprises must innovate to survive.
"Maksatly Tirkmen" leadership’s willingness to invest in new production lines and technologies
demonstrates the innovative mindset essential for long-term success.

Private Company Leadership Has Unique Advantages. Unlike public companies pressured by quarterly
earnings, private enterprises can focus on long-term growth. This flexibility allowed "Maksatly Tirkmen" to
pursue diversification and capacity expansion without external shareholder pressure.

5. Conclusion. The role of leadership in organizational success cannot be overstated. Through the case
of "Maksatly Tirkmen," this article has demonstrated how effective leadership drives strategic vision, shapes
organizational culture, builds capable teams, and enables adaptation to market opportunities. The
company’s successful diversification from construction to copper cable manufacturing—becoming the first
domestic producer in Turkmenistan—exemplifies leadership’s central role in achieving sustainable growth.

For private enterprises in emerging economies, investing in leadership development is not optional
but essential. As the evidence shows, organizations with strong leadership consistently outperform those
without, regardless of market conditions.
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Mathematics education operates at a critical intersection of cognitive science, structural logic, and
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instructional design. Effective mathematics pedagogy must move past rote memorization toward deep
conceptual understanding and structural fluency. This article examines the core mechanisms driving modern
Mathematical Pedagogy. By evaluating the deployment of Sweller’s Cognitive Load Theory in curriculum
design, the use of Bruner’s Concrete-Pictorial-Abstract (CPA) instructional cycle, the implementation of
Formative Assessment Trajectories, and the integration of mathematical visualization models, this study
provides an advanced pedagogical framework for optimizing student comprehension and mathematical
retention.
Keywords:
mathematics pedagogy, cognitive load theory, CPA approach, constructivism, formative assessment, zone
of proximal development (ZPD), instructional scaffolding.

Introduction

Mathematics is uniquely hierarchical; it is a discipline where advanced conceptual structures are built
entirely upon the absolute mastery of foundational elements. Unlike subjects that allow for isolated, non-
linear reading, mathematics requires a strict, cumulative progression. Because of this structural rigidity,
errors in early instruction can compound over time, leading to widespread mathematical anxiety and long-
term academic disengagement.

To combat these challenges, contemporary Educational Psychology rejects traditional passive lecturing
in favor of active, evidence-based pedagogical frameworks. Teaching mathematics effectively demands a
dual focus: an understanding of pure mathematical logic and a deep awareness of human cognitive
architecture. This article breaks down the foundational cognitive, structural, and diagnostic pillars that define
modern mathematical pedagogy.

1. Cognitive Architecture and Instructional Load Optimization

At the core of effective mathematics instruction is an awareness of the physical limitations of the
human brain—specifically, how information is processed, stored, and integrated.

Mitigating Working Memory Bottlenecks

John Sweller’s Cognitive Load Theory (CLT) notes that while long-term memory is practically limitless,
human working memory is a highly restricted bottleneck, capable of holding only a few distinct pieces of
information simultaneously. In mathematics, cognitive load is divided into three distinct vectors:

e Intrinsic Load: The inherent structural difficulty of the mathematical concept itself (e.g., introducing
multi-digit long division versus basic addition).

e Extraneous Load: Mental effort wasted due to poor instructional design, confusing textbook layouts,
or unstructured whiteboard explanations.

e Germane Load: The productive cognitive processing dedicated to constructing permanent mental
frameworks, or schemas.

Pedagogical design must actively minimize extraneous load to free up maximum working memory for
germane processing. Educators achieve this optimization through Worked Example Effects—providing step-
by-step solved problems alongside identical, un-solved practice problems. This structural pacing prevents
working memory overload, allowing students to map out the underlying algorithmic patterns before
attempting independent problem-solving.

2. The Structural Continuum: Bruner’s CPA Approach

Abstract mathematical notation is an elite shorthand developed over centuries. For a novice learner,
diving straight into these symbolic abstractions creates a severe cognitive barrier. Modern pedagogy
bypasses this hurdle using Jerome Bruner’s Concrete-Pictorial-Abstract (CPA) instructional loop.

The Three Phases of Conceptual Progression
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1. The Concrete Phase: Students physically interact with real-world objects. When learning fractions,
for instance, students handle segmented geometric tiles or plastic fraction bars to feel how smaller fractional
parts assemble into a whole unit.

2. The Pictorial Phase: The physical objects are replaced with visual, two-dimensional diagrams.
Students draw area models, bar models, or number lines to represent the mathematical relationship. This
stage bridges physical intuition and abstract calculation.

By moving systematically through this sequence, abstract symbols stop being arbitrary characters to
be memorized and instead become meaningful representations of a known visual reality.

3. Vygotsky’s Scaffolding and the Zone of Proximal Development

Effective mathematical instruction requires maintaining an optimal level of cognitive challenge. If a
task is too simple, students experience boredom; if it is too advanced, they encounter paralyzing frustration.
Pedagogy navigates this balance using Lev Vygotsky’s Zone of Proximal Development (ZPD).

The Architecture of Instructional Scaffolding

The ZPD represents the fertile learning space between what a student can accomplish independently
and what they cannot achieve even with unlimited assistance. Instructional Scaffolding is the temporary
support mechanism built by the educator to guide the student through this zone:

e Strategic Deconstruction: Breaking down a complex multi-step algebraic equation into isolated sub-
tasks (e.g., mastering the distributive property before attempting to balance a full multi-variable equation).

¢ Verbalizing Metacognition: The teacher demonstrates "thinking aloud" during complex geometric
proofs, explicitly modeling the internal decision-making process required to select the correct theorem.

o Systematic Fading: As the student displays growing conceptual independence, the teacher gradually
removes the guiding scaffolds, shifting the cognitive responsibility entirely onto the learner to secure
permanent problem-solving autonomy.

Productive Error Analysis

In advanced mathematical pedagogy, an incorrect answer is viewed as a valuable window into a
student's cognitive processing. For instance, if a student consistently calculates.

A trained math educator bypasses simple grading deduction and identifies a specific conceptual flaw:
the student is incorrectly applying whole-number addition logic across fractional numerators and
denominators. By isolating this specific systematic error, the instructor can deploy targeted pictorial
interventions (like visual fraction bars or grid models) to correct the misconception before it disrupts more
advanced topics like algebraic fractions.

Systemic Challenges in Contemporary Mathematics Pedagogy

Despite the availability of proven cognitive strategies, mathematics education faces significant
structural and cultural challenges globally:

e The Myth of the "Math Brain": A widespread cultural belief suggests that mathematical ability is a
fixed genetic trait rather than an acquired skill. This toxic mindset breeds early academic resignation.
Pedagogy must actively promote a Growth Mindset, demonstrating through structured progress tracking
that mathematical fluency is achieved through deliberate, scaffolded practice.

e Curriculum Pacing vs. Conceptual Mastery: Many school districts enforce strict pacing schedules that
prioritize rapid content coverage over deep conceptual understanding. This forces teachers to rush through
topics before students have achieved foundational mastery, creating hidden learning deficits that eventually
cause complete academic breakdown when students encounter advanced algebra or calculus.

Conclusion

Mathematics pedagogy is an intentional, evidence-based science that translates complex logical
structures into accessible cognitive pathways. By designing instruction around Sweller’s Cognitive Load
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Theory, pacing material through Bruner’s CPA continuum, and leveraging real-time formative diagnostics,
educators can eliminate the barriers that traditionally make mathematics intimidating. When instruction is
aligned with how the human brain actually processes information, mathematics stops being a collection of
memorized shortcuts and becomes what it was always meant to be: a powerful, accessible language for
analyzing, understanding, and organizing the universe.
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This article explores the interdisciplinary fields of neuroeconomics and neuromarketing, which
integrate neuroscience, psychology, and economics to understand human decision-making. Traditional
economic models assume rational choice, yet behavioral anomalies — such as impulsive buying, loss
aversion, and brand loyalty — reveal systematic deviations from rationality. Neuroeconomics uses brain
imaging tools (fMRI, EEG) to identify the neural mechanisms underlying choice, including the roles of the
prefrontal cortex (reasoning), nucleus accumbens (reward), and insula (risk aversion). Neuromarketing
applies these insights to predict consumer preferences, optimize advertising, and design products. The article
concludes that while these fields offer powerful tools for understanding and influencing decisions, ethical
concerns regarding privacy and manipulation must be addressed.
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1. Introduction

For centuries, economists assumed that humans make rational decisions based on available
information and self-interest. However, real-world behavior often contradicts this assumption. People buy
products they do not need, pay more than necessary, and remain loyal to brands despite better alternatives.
Neuroeconomics and neuromarketing emerged to bridge the gap between economic theory and actual
human behavior by examining the brain.

Neuroeconomics studies the neural basis of economic decision-making. Neuromarketing applies these
findings to marketing practice. Together, they challenge the traditional view of the rational consumer and
offer a biological account of choice.

2. The Limitations of Traditional Economics

Classical economics assumes that consumers maximize utility, have stable preferences, and process all
available information objectively. Behavioral economists such as Daniel Kahneman and Amos Tversky
demonstrated systematic biases: loss aversion (losses hurt more than equivalent gains please), framing
effects (choices depend on how options are presented), and overconfidence. Neuroeconomics goes further
by asking which brain regions produce these biases.

3. Key Brain Regions in Decision-Making

Neuroscientific research has identified three regions critically involved in economic choice:

Prefrontal Cortex (PFC). Associated with reasoning, planning, and impulse control. The PFC
enables delayed gratification and complex trade-offs. Damage to this area leads to poor financial
decisions.

Nucleus Accumbens (NAcc). Part of the brain's reward system. It releases dopamine in response to
anticipated rewards. High NAcc activity predicts impulsive choices and preference for immediate over
delayed rewards.

Insula. Associated with risk, disgust, and pain. Insula activation often precedes risk-averse choices and
predicts avoidance of uncertain options.

These regions interact. When consumers see an appealing product, the nucleus accumbens activates.
When they see a high price, the insula may activate, creating conflict resolved by the prefrontal cortex.

4. Neuroeconomics: Key Findings

Neuroeconomics has produced several robust findings:

The brain treats losses and gains asymmetrically. Losses produce stronger neural responses than
equivalent gains, explaining loss aversion.

Emotion precedes reason. Antonio Damasio's somatic marker hypothesis suggests that emotional
signals (body states) guide most decisions before conscious reasoning occurs. Patients with damaged
emotion circuits cannot make even simple choices.

Context changes neural processing. The same product activates different brain regions depending on
whether it is framed as a gain or a loss.

Social preferences have neural correlates. Fairness, trust, and punishment activate brain circuits
involving the anterior insula and dorsal striatum.

5. Neuromarketing: Applications

Neuromarketing uses neuroeconomic insights to improve marketing effectiveness. Common tools
include:

fMRI (functional magnetic resonance imaging) measures blood flow in the brain, revealing which
regions activate during exposure to ads, products, or prices. Expensive but highly detailed.
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EEG (electroencephalography) measures electrical activity on the scalp, indicating engagement,
attention, and emotional valence. Cheaper and portable.

Eye tracking measures visual attention, showing which elements of an ad or package attract gaze.

Practical applications include:

e Ad testing. Neuromarketing can predict ad effectiveness more accurately than surveys because
viewers often cannot articulate their true responses. High activation of reward regions predicts sales lift.

o Package design. Eye tracking reveals which package elements consumers notice first and longest.

¢ Pricing. Neuroimaging shows that prices activate the insula (pain of paying). Reducing perceived pain
through framing (e.g., "only $5 per month" instead of "S60 per year") increases purchase likelihood.

¢ Branding. Strong brands activate reward circuits even without product differentiation. Consumers
neurologically prefer Coca-Cola over Pepsi when told the brand, even when the drinks are identical.

e Website and store design. EEG measures help optimize layout, color schemes, and navigation.

6. Ethical Concerns

Neuromarketing raises significant ethical questions. Critics argue that accessing unconscious neural
responses could enable manipulation without consumer awareness. For example, subliminal cues or
emotionally charged imagery might trigger purchase impulses that rational scrutiny would reject.

Proponents respond that all marketing aims to influence behavior, and neuromarketing simply offers
better measurement. Moreover, consumers retain free will; neural responses are not deterministic.

Regulatory bodies currently lack specific neuromarketing guidelines, but existing consumer protection
laws against deceptive practices apply. Transparency — informing consumers when neuromarketing is used
— is widely recommended.

7. Conclusion

Neuroeconomics and neuromarketing represent a fundamental shift in understanding economic
decision-making. By integrating neuroscience with economics, these fields have demonstrated that choice is
not purely rational but emerges from interactions between reward, emotion, and cognitive control systems.
Neuromarketing translates these insights into practical tools for predicting consumer behavior, testing
advertising, and designing products. However, the power to access unconscious neural responses carries
ethical responsibilities. As these fields advance, balancing scientific insight with consumer protection will
remain essential. The future likely holds even more precise tools — perhaps using Al to decode neural
patterns — making ethical vigilance increasingly important.
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Abstract

Modern macroeconomic networks are increasingly dictated by complex mathematical modeling,
moving away from qualitative analysis toward high-velocity, data-driven systems. This article examines the
structural integration of Advanced Mathematics and Economic Systems, with a specialized focus on how
these quantitative models optimize Agricultural Value Chains. By evaluating the deployment of stochastic
calculus in commodity futures hedging, the use of linear programming in multi-sided market supply chains,
the application of game theory to trade barriers, and the implementation of automated algorithmic trading
systemes, this study outlines the mathematical framework rewriting global productivity and financial safety.

Keywords:
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Market Equilibrium, Algorithmic Optimization.

Introduction

The modern economy is a hyper-connected computational marketplace where worth is calculated,
distributed, and compounded through deterministic formulas rather than speculative guess-work. At the
center of this transition is Econometrics—the application of statistical and mathematical theories to analyze
and verify real-world economic data.

Nowhere is this quantitative precision more critical than in the management of agricultural products.
Unlike manufactured goods, agribusiness commodities are highly volatile, seasonally dependent, and
exceptionally perishable. Maximizing profitability in this sector requires advanced mathematical frameworks
capable of balancing production scales against shifting consumer demand and volatile global market
conditions. This article breaks down the mathematical and economic frameworks that define modern
quantitative commerce.

1. Stochastic Calculus and Commodity Market Hedging

Agricultural producers and institutional traders navigate extreme price volatility driven by climate
anomalies, regional logistics shifts, and unpredictable macro-demands. To manage this asset risk,
guantitative analysts use Stochastic Calculus to model and price complex derivative contracts.

Modeling Volatility via Geometric Brownian Motion

Commodity price pathways are modeled as continuous stochastic processes. The foundation of this
asset tracking relies on the Geometric Brownian Motion (GBM) differential equation:

dS t=muS_tdt+sigmaS tdW_t
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Where:

e S_trepresents the spot price of the agricultural commodity (e.g., wheat, milk, or meat pulp) at time t.

e mu represents the constant drift rate (expected return).

e sigma represents the asset volatility coefficient.

e dW_trepresents a standard Wiener process (Brownian motion), capturing unexpected random
market shocks.

By processing historical price data through this formula, agribusinesses calculate the probability
distribution of future price movements, allowing them to construct bulletproof financial hedges.

Options Pricing via Ito’s Lemma

To determine the precise premium for an options contract—giving a producer the right to sell an
agricultural yield at a locked-in price—analysts apply Ito’s Lemma. This mathematical expansion allows
traders to find the derivative of a time-dependent stochastic variable.

By solving this partial differential equation under specific boundary conditions, markets find the risk-
neutral valuation of commodity derivatives. This mathematical certainty prevents panic selling and ensures
continuous capital flow, even during regional supply shocks.

2. Linear Programming in Supply Chain Engineering

Maximizing returns in the agricultural value chain requires the hyper-efficient allocation of limited
resources across geographically distributed transport routes. Supply chain engineers use Linear
Programming (LP) to optimize these high-velocity distribution systems.

Game Theory and International Trade Barriers

Economic interactions between competing nations or corporate conglomerates are rarely isolated
events; they are strategic games where the optimal choice depends on the behavior of other market actors.
Game Theory provides the mathematical tools to analyze these complex interdependencies, particularly
regarding sanitary regulations and non-tariff trade barriers.

When an agricultural disease outbreak occurs (e.g., Avian Influenza or African Swine Fever), importing
and exporting nations face a strategic choice: implement transparent scientific screening or execute blanket,
protectionist trade bans to protect domestic industries.

If both nations cooperate through transparent, shared scientific screening, they achieve an optimal
Nash Equilibrium, maintaining market velocity while preserving consumer health. However, if one nation acts
purely in its own short-term economic interest by imposing unscientific trade bans, the system degrades into
a retaliatory trade war. Game-theoretic modeling maps these payoff structures, helping international bodies
like the World Trade Organization (WTO) design enforcement mechanisms that incentivize mutual
cooperation and stabilize international agribusiness trade.

4. Algorithmic Trade Execution and Market Equilibrium

The convergence of mathematical modeling and modern computing has triggered the rise of
Algorithmic Commerce. In today's markets, automated software algorithms execute high-frequency trades
based on quantitative metrics, driving markets toward dynamic equilibrium.

Market Data Feed Ingestion —> Statistical Arbitrage Analysis —> Automated Smart Contract Execution
—> Real-Time Liquidity Realignment

Statistical Arbitrage and Price Convergence

Automated trading algorithms monitor pricing mismatches for identical commodities across separated
regional exchanges. By executing near-instantaneous Statistical Arbitrage—buying the undervalued asset in
one market and simultaneously selling it at a higher price point in another—algorithms flatten geographical
price spreads. This automated trading volume drives global commaodity prices toward a unified market price,
ensuring fair market access and stable consumer pricing on a global scale.

Systemic Risks in Quantitative Economics

While advanced mathematics brings unparalleled efficiency to the global economy, it also introduces
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distinct systemic structural risks:

¢ Model Risk and Black Swan Events: Quantitative frameworks rely heavily on historical data
parameters. When an unprecedented, chaotic event occurs—such as a global pandemic or an extreme
climate anomaly—standard volatility models can collapse, triggering automated, cascading asset sell-offs
that threaten wider market stability.

¢ The Concentration of Algorithmic Power: Developing and running complex econometric models
demands substantial computational infrastructure and elite data-science talent. This high barrier to entry
risks concentrating market power within a small group of hyper-scale financial institutions, potentially
creating market monopolies and stifling smaller, local agribusiness innovations.

Conclusion

The modern global economy is an complex, algorithmic ecosystem powered by mathematical
precision. Through the integration of stochastic calculus, linear programming, and game-theoretic analysis,
the historical volatility of agribusiness and international trade is transformed into a manageable, highly
optimized science. By viewing price trends, transport networks, and trade policies through a quantitative
lens, modern enterprises build deep structural resilience. As automated machine commerce and digital
traceability pipelines continue to mature, the balancing of mathematical speed with rigorous systemic safety
will remain the primary factor in securing international market access and long-term economic stability.
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THE BINARY CONTINUUM: ABSTRACT ALGEBRA, CRYPTOGRAPHIC FABRICS,
AND THE MATHEMATICAL ARCHITECTURE OF THE DIGITAL IMPERATIVE

Abstract
The modern digital landscape is often viewed as a triumph of industrial engineering, but its true
foundation is purely mathematical. From the silicon gates of microprocessor architectures to the
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decentralized ledgers of global networks, the digital world is a physical expression of abstract mathematical
structures. This article examines the deep connection between Advanced Mathematics and Digitalism. By
evaluating the deployment of Boolean algebra in hardware synthesis, the use of prime number theory and
elliptic curves in cryptographic protocols, the application of linear algebra in neural network architectures,
and the implementation of discrete state-machines in automated software execution, this study outlines the
guantitative framework driving global computing and digital transformation.
Keywords:
Boolean Algebra, Cryptography, Elliptic Curve Digital Signature Algorithm (ECDSA), Linear Algebra, Neural
Networks, Discrete Mathematics, Computability Theory.

Introduction

Digitalism is more than a collection of hardware devices and software applications; it is a systematic
framework that translates the analog, continuous realities of the physical universe into discrete,
programmable information. At the center of this transformation is Discrete Mathematics—the study of
mathematical structures that are fundamentally countable, distinct, and separable.

While classical physics and industrial economics relied on continuous calculus to measure changes in
physical assets, the digital economy operates on discrete algebraic structures. In this environment, value,
security, and intelligence are generated and verified through deterministic algorithms. This article breaks
down the mathematical frameworks that define the modern computational landscape, tracing the path from
raw logic gates to complex artificial intelligence networks.

1. Boolean Algebra and the Logic of Silicon

Every digital system, from a basic calculator to a hyper-scale cloud server, operates on a binary
foundation. The physical execution of code inside a microprocessor relies on Boolean Algebra, a branch of
algebraic logic formulated by George Boole in the 19th century.

The Mathematical Symmetries of Logic Gates

Boolean algebra operates on a binary set 0, 1, representing logical falsehood and truth. Complex
software functions are compiled down to combinations of three core logical operations:

Hardware engineers use these algebraic rules to design physical logic gates on silicon wafers. By
combining these operators, designers construct complex arithmetic-logic units (ALUs) capable of executing
binary addition and multiplication.

Input Bits (A, B) —> XOR Gate —> Sum Bit (S)

L—> AND Gate —> Carry Bit (C)

Through this mathematical translation, abstract logical arguments are turned into physical flows of
electrical currents, forming the computational foundation of all digital systems.

2. Cryptographic Fabrics and Number Theory

In a borderless digital ecosystem, trust cannot be verified through physical signatures or centralized
authorities. Instead, digital security depends on Asymmetric Cryptography, which relies on the mathematical
difficulty of reversing specific one-way functions.

The Prime Factorization Barrier (RSA)

The foundational protocol of secure internet traffic, the RSA algorithm, is built on Modular Arithmetic
and Prime Number Theory. The security of RSA relies on an asymmetrical mathematical reality: multiplying
two large prime numbers (p and q) to produce a composite number (n = p \cdot q) is computationally simple,
but factoring that composite number back into its prime components without prior knowledge is practically
impossible for modern computers.

The trapdoor function is governed by Euler's Totient Theorem:
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Because computing \phi(n) requires knowing the individual prime factors of n, an unauthorized system
cannot calculate the decryption key within a reasonable timeframe, securing billions of global digital
transactions every day.

Elliptic Curve Cryptography (ECC)

As computing requirements move to mobile devices and edge networks, modern security
infrastructures increasingly deploy Elliptic Curve Cryptography (ECC). ECC achieves the same security
strength as RSA but uses significantly smaller key sizes, reducing processing latency and conserving network
bandwidth.

ECC operates over finite fields using the algebraic structure of non-singular cubic curves:

Security is maintained through the Elliptic Curve Discrete Logarithm Problem (ECDLP). Given a base
point P and a resulting point Q on the curve, it is computationally trivial to calculate Q = kP (geometric point
addition repeated k times). However, finding the scalar integer k given only P and Q is an intractable
mathematical challenge, providing a lightweight, highly resilient cryptographic shield for modern mobile
devices and blockchain networks.

3. Linear Algebra: The Mathematical Substrate of Artificial Intelligence

The modern expansion of Generative Al and deep learning networks is driven by high-speed matrix
calculations. Linear Algebra provides the mathematical framework required to process, transform, and
evaluate the massive datasets that power neural networks.

High-Dimensional Vector Spaces and Embeddings

In artificial intelligence models, real-world data points—such as words, images, or consumer profiles—
are converted into arrays of numbers called vectors. These vectors sit within high-dimensional coordinate
spaces:

When a user submits a query to a large language model, the system calculates the Cosine Similarity
between the input vector and its stored data tokens to determine semantic relationships:

This formula allows the Al model to locate contextually relevant concepts across thousands of abstract
dimensions within milliseconds.

Forward Propagation and Matrix Operations

A deep neural network consists of layers of interconnected processing nodes. As data flows through
these layers, the system executes massive, parallel matrix multiplications:

Modern graphics processing units (GPUs) are specialized hardware engines designed to execute these
matrix equations simultaneously across thousands of cores, transforming abstract linear algebra into real-
time artificial intelligence capabilities.

Conclusion

Digitalism is the physical embodiment of mathematical theory. By structuring the continuous physical
universe into discrete binary states, abstract logical concepts are turned into the structural foundation of
global computing. Through the application of Boolean logic in hardware engineering, number theory in data
cryptography, and linear algebra in artificial intelligence systems, advanced mathematics provides the precise
framework that coordinates modern digital life. As global technology networks face the dual challenges of
guantum computing transitions and advanced automation, the continuous integration of rigorous
mathematical validation will remain the primary requirement for building stable, secure, and innovative
digital infrastructures.
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EFFECTIVENESS OF DIGITAL MARKETING AND SOCIAL MEDIA STRATEGIES
ON CUSTOMER ENGAGEMENT

Annotation
This article examines the effectiveness of digital marketing and social media strategies in enhancing
customer engagement. In the contemporary business environment, traditional marketing methods are
increasingly being supplemented or replaced by digital channels such as social media platforms, email
marketing, search engine optimization (SEO), and content marketing. The study analyzes how strategies
including interactive content, personalized communication, social media storytelling, and influencer
collaborations influence behavioral, emotional, and cognitive dimensions of customer engagement. Drawing
on recent empirical research and established theoretical frameworks (uses and gratifications theory,
engagement theory), the article finds that effective digital strategies significantly increase customer
participation, brand loyalty, and purchase intention. However, success depends on strategic alignment with
target audience preferences, consistency of messaging, and genuine interactivity. The conclusion offers
practical recommendations for businesses seeking to optimize their digital marketing investments.
Keywords:
digital marketing, social media strategies, customer engagement, content marketing, influencer marketing,
personalization, social media engagement, consumer behavior, brand loyalty, online interaction.

1. Introduction

The rise of digital technologies and social media platforms has transformed how businesses
communicate with their customers. Unlike traditional one-way advertising, digital marketing enables two-
way interaction, real-time feedback, and personalized messaging. For businesses of all sizes, understanding
the effectiveness of various digital and social media strategies in driving customer engagement has become
critical. Customer engagement — defined as the emotional, cognitive, and behavioral connection between a
customer and a brand — directly influences repeat purchases, word-of-mouth recommendations, and long-
term profitability.

This article addresses the question: How effective are digital marketing and social media strategies in
influencing customer engagement? The focus is on five widely used strategies: content marketing, social
media engagement, personalization, influencer marketing, and interactive campaigns.
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2. Theoretical Background

Two theoretical perspectives help explain the link between digital strategies and engagement.
First, uses and gratifications theory suggests that consumers actively choose media to satisfy specific needs
— information, entertainment, social interaction, or self-expression. Digital marketing succeeds when it
fulfills these needs. Second, customer engagement theory (Brodie et al., 2011) posits that engagement
emerges from interactive, co-creative experiences. Social media platforms, by their very nature, facilitate
such interactivity.

3. Key Digital Marketing and Social Media Strategies and Their Effectiveness

3.1. Content Marketing

Content marketing involves creating valuable, relevant, and consistent content (blogs, videos,
infographics, podcasts) to attract and retain a defined audience. Studies show that content marketing
increases time spent on websites, reduces bounce rates, and encourages social sharing. Effective content
educates, entertains, or inspires rather than explicitly selling. Businesses that publish regular, high-quality
content report up to 30% higher engagement rates compared to those relying solely on product-focused
advertising.

3.2. Social Media Engagement Strategies

Posting alone is insufficient; true engagement requires active interaction. Strategies proven effective
include responding promptly to comments, asking questions, running polls, encouraging user-generated
content (UGC), and featuring customer stories. Brands that reply to customer comments on social media see
significantly higher loyalty and repeat purchase rates. For example, research indicates that a brand response
can increase customer spending by 20—40% over time.

3.3. Personalization

Digital marketing allows unprecedented personalization — addressing customers by name,
recommending products based on past purchases, and sending tailored email content. Personalization
increases cognitive engagement (relevance reduces mental effort) and emotional engagement (customers
feel understood and valued). Studies show that personalized email campaigns achieve open rates 26% higher
and click-through rates 41% higher than non-personalized equivalents.

3.4. Influencer Marketing

Influencer marketing leverages trusted individuals with established social followings. Micro-
influencers (10,000—100,000 followers) often generate higher engagement rates (likes, comments, shares)
than celebrities because audiences perceive them as authentic and relatable. Effectiveness depends on
genuine alignment between influencer values, audience interests, and brand identity. When executed well,
influencer campaigns can increase brand mentions by up to 60%.

3.5. Interactive Content and Campaigns

Interactive content — quizzes, calculators, polls, contests, and augmented reality filters — actively
involves users rather than passively exposing them to messages. This strategy boosts behavioral engagement
(participation) and emotional engagement (excitement, curiosity). Brands using interactive content report
two to three times more clicks and shares than static content.

4. Measuring Customer Engagement in Digital Contexts

To assess effectiveness, businesses track both quantitative and qualitative metrics:

e Behavioral engagement: likes, shares, comments, clicks, time on page, repeat visits, purchase
frequency.

e Emotional engagement: sentiment analysis of comments, brand mentions, customer reviews.

¢ Cognitive engagement: saved posts, direct questions, thorough reading of long-form content.

High effectiveness is observed when all three dimensions improve simultaneously.
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5. Challenges and Limitations

Despite proven effectiveness, digital and social media strategies face challenges. Algorithm changes
on platforms like Instagram and Facebook can suddenly reduce organic reach. Consumers increasingly suffer
from "digital fatigue" and ad blindness. Privacy regulations (GDPR, CCPA) restrict personalization without
explicit consent. Moreover, engagement metrics can be misleading — high likes do not always translate into
sales. Therefore, effectiveness must be evaluated against business goals, not vanity metrics alone.

6. Conclusion and Recommendations

Digital marketing and social media strategies are highly effective in driving customer engagement, but
only when implemented strategically. Content marketing builds trust and authority. Active social media
engagement fosters community. Personalization increases relevance. Influencer marketing leverages
authentic trust. Interactive content creates memorable experiences. For maximum effectiveness, businesses
should:
Combine multiple strategies rather than relying on a single channel.
Prioritize genuine interaction over automated broadcasting.
Align content with audience needs (information, entertainment, social connection).
Continuously monitor metrics and adapt to platform changes.

vk wn e

Respect privacy and avoid intrusive personalization.

Future research should explore the long-term effects of engagement on profitability and cross-cultural
differences in response to digital strategies.
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Annotation
This article examines the digitalization practices implemented by "TUT" company and their impact on
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management operational optimization and customer service. Based on publicly available information about
TUT—a French co-transportation platform that has achieved over one million deliveries in 2025—the study
analyzes key digital transformation initiatives including customer experience restructuring, service-level
improvements, and data-driven operational management. The findings indicate that strategic digitalization,
particularly when combined with leadership from experienced professionals, significantly reduces customer
service wait times, doubles delivery volumes, and strengthens operational efficiency. The case demonstrates
that successful digital transformation requires not only technology adoption but also organizational
restructuring focused on customer-centric metrics.

Keywords:
digitalization, operational optimization, customer service, TUT company, co-transportation platform,
customer experience, delivery logistics, strategic management.

1. Introduction

In the contemporary business environment, digitalization has become a fundamental driver of
operational efficiency and customer satisfaction. Companies across industries are adopting digital tools, data
analytics, and automated systems to streamline processes, reduce costs, and enhance service quality. The
logistics and transportation sector, in particular, has witnessed significant transformation through digital
platforms that connect service providers with customers in real time.

This article presents a case study of TUT, a French co-transportation platform founded in 2021. The
company enables private individuals to deliver parcels using their personal vehicles, creating a collaborative
logistics network. In 2025, TUT achieved a significant milestone by surpassing one million deliveries,
demonstrating the effectiveness of its digitalization strategy. This study analyzes the digital practices
implemented by TUT and their measurable impact on operational optimization and customer service.

2. Company Background

TUT is a French co-transportation platform (50 employees, 2024 revenue: €5 million) that connects
individuals who need parcels delivered with drivers traveling along relevant routes. The collaborative model
reduces delivery costs while utilizing existing transportation capacity. In July 2024, Pierre-Etienne Montenot,
former Director of Logistics for Europe at Amazon, joined TUT as General Director. Under his leadership, the
company refocused its strategy on customer experience.

3. Digitalization Practices at TUT

3.1. Customer-Centric Restructuring

The primary digitalization practice implemented at TUT was a strategic refocusing on customer
experience. Under Montenot's direction, the company restructured its operations to prioritize customer
needs rather than purely operational metrics. This shift included:

¢ Reinforcement of the major accounts department for personalized follow-up with partner stores

e Integration of customer feedback loops into operational decision-making

e Redesign of service delivery processes to enhance user satisfaction

3.2. Service-Level Optimization

Digital tools enabled TUT to achieve measurable improvements in service quality. Between January
and August 2025:

e Delivery volume doubled

e Customer service wait time was reduced by a factor of four

These improvements reflect the successful integration of digital monitoring systems and performance
analytics.
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3.3. Operational Structure Enhancement

The company leveraged Montenot's experience at Amazon to implement logistics best practices. This
included:

e Structured innovation processes to elevate service quality standards

e Data-driven decision-making for capacity planning

e Enhanced network management across over 4,000 partner stores in France

4. Impact on Operational Optimization

4.1. Efficiency Metrics

The most significant operational impact was the doubling of delivery volume within an eight-month
period. This growth was achieved without proportional increases in staff or infrastructure, indicating genuine
operational efficiency gains through digital process optimization.

4.2. Scalability

TUT's digital platform architecture enables rapid scaling. With over 4,000 partner stores, the company
has established a dense service network capable of handling increasing delivery volumes. The platform model
allows for network expansion without traditional capital investment in physical infrastructure.

4.3. Future Readiness

The company is now preparing for European development in 2026, demonstrating that its digitalization
practices have created a scalable and replicable operational model.

5. Impact on Customer Service

5.1. Reduced Response Times

Customer service wait time reduction by a factor of four represents a dramatic improvement in service
accessibility. This was achieved through:

e Optimized routing of customer inquiries

e Digital self-service options

o Efficient escalation procedures

5.2. Personalized Service

The reinforced major accounts department provides dedicated follow-up for each partner store. This
personalized approach, enabled by customer relationship management (CRM) systems, ensures that high-
volume partners receive tailored support.

5.3. Service Quality Perception

Founder Vincent Chabbert noted that Montenot's "experience and vision gave our teams the means
to structure, innovate, and further raise the level of service quality". This statement indicates that
digitalization was accompanied by cultural and organizational changes that enhanced overall service
perception.

6. Analysis and Discussion

6.1. Key Success Factors

Several factors contributed to TUT's successful digital transformation:

Leadership Expertise. The appointment of a leader with Amazon logistics experience brought proven
methodologies for digital optimization. This aligns with research showing that leadership quality is a primary
determinant of digital transformation success.

Customer-Centric Metrics. Unlike companies that digitalize without strategic direction, TUT focused
on measurable customer outcomes (wait times, personalization, service quality) rather than technology
adoption for its own sake.

Incremental Scaling. The company doubled delivery volumes while simultaneously improving service
quality—a combination that indicates effective rather than chaotic growth.
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6.2. Comparison with Digital Transformation Theory

TUT's experience confirms established principles of digital transformation:

e Technology alone is insufficient; organizational restructuring must accompany digital adoption

e Customer experience metrics should drive operational decisions

o Leadership with relevant industry experience accelerates transformation

6.3. Limitations

As a single case study based on publicly available information, this analysis has limitations. Detailed
internal data on specific digital tools, implementation timelines, and cost structures would enable deeper
analysis. Additionally, the long-term sustainability of TUT's growth remains to be demonstrated.

7. Conclusion

The case of TUT company demonstrates that strategic digitalization practices significantly impact both
operational optimization and customer service. By refocusing on customer experience, implementing data-
driven performance monitoring, and leveraging leadership expertise from the logistics sector, TUT doubled
delivery volumes while reducing customer service wait times by a factor of four. The company's success
illustrates that effective digital transformation requires not only technological investment but also
organizational restructuring centered on customer outcomes. As TUT prepares for European expansion, its
digitalization model offers valuable lessons for other logistics platforms and service-oriented enterprises.
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IMPACT OF FINANCIAL TECHNOLOGY ON TRADITIONAL BANKING SERVICES: RISKS AND ADVANTAGES

Annotation
This article examines the impact of financial technology (fintech) on traditional banking services,
analyzing both the advantages and risks associated with this transformation. Fintech innovations — including
mobile payments, peer-to-peer lending, robo-advisors, blockchain technology, and digital-only banks — have
disrupted conventional banking models by offering faster, cheaper, and more accessible financial services.
The study identifies key advantages such as enhanced customer experience, reduced operational costs,
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financial inclusion, and personalized services. However, significant risks include cybersecurity threats, data
privacy concerns, regulatory challenges, systemic risk, and the potential obsolescence of traditional bank
branches. Drawing on recent academic literature and industry reports, the article concludes that traditional
banks are increasingly adopting hybrid models that integrate fintech solutions while maintaining core
banking functions. A balanced approach combining innovation with robust risk management is essential for
sustainable financial stability.
Keywords:
financial technology, fintech, traditional banking, digital banking, blockchain, mobile payments, peer-to-
peer lending, cybersecurity risk, financial inclusion, regulatory compliance, disruptive innovation.

1. Introduction

The rapid emergence of financial technology (fintech) has fundamentally altered the landscape of
financial services. Fintech refers to the use of technology to deliver financial products and services more
efficiently, transparently, and conveniently than traditional methods. Companies such as PayPal, Revolut,
Stripe, Ant Group, and numerous peer-to-peer lending platforms have challenged the long-standing
dominance of traditional banks. While traditional banks have historically operated through physical
branches, centralized decision-making, and face-to-face customer relationships, fintech firms leverage
algorithms, mobile applications, big data, and artificial intelligence.

This article addresses two central questions: What advantages does fintech offer over traditional
banking? And what risks does fintech pose to customers, banks, and the broader financial system?
Understanding this balance is crucial for policymakers, bankers, and consumers alike.

2. Advantages of Fintech for Traditional Banking Services

2.1. Enhanced Customer Experience and Convenience

Fintech allows customers to perform banking transactions anytime, anywhere, without visiting a
physical branch. Mobile apps enable instant fund transfers, bill payments, loan applications, and account
management. This 24/7 availability significantly improves customer satisfaction compared to traditional
branch hours.

2.2. Lower Costs and Fees

Digital-only banks (neobanks) have no physical branch networks, resulting in dramatically lower
overhead costs. These savings are often passed to customers as reduced fees, higher interest on deposits,
and lower loan rates. For traditional banks, adopting fintech solutions can similarly reduce operational
expenses.

2.3. Financial Inclusion

Fintech has expanded access to financial services for unbanked and underbanked populations.
Individuals without traditional identification, credit history, or proximity to a bank branch can often open
digital accounts, receive microloans, or make mobile payments. In developing economies, mobile money
services (e.g., M-Pesa) have lifted millions out of financial exclusion.

2.4. Personalization and Data-Driven Services

Using big data analytics and artificial intelligence, fintech platforms can analyze customer spending
patterns, predict needs, and offer personalized product recommendations. Traditional banks, historically
reliant on standardized products, can now adopt similar technologies to deepen customer relationships.

2.5. Speed and Efficiency

Loan approvals that once took weeks can now be completed in minutes using automated underwriting
algorithms. International money transfers that required several days can be settled nearly instantly using
blockchain-based systems.
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3. Risks of Fintech to Traditional Banking Services

3.1. Cybersecurity Threats

As financial services become increasingly digital, they become more vulnerable to hacking, phishing,
ransomware, and data breaches. Fintech platforms, especially smaller startups, may have weaker security
infrastructure compared to established banks. A single successful cyberattack can compromise millions of
customer accounts.

3.2. Data Privacy Concerns

Fintech companies collect vast amounts of personal and financial data. Without strict governance, this
data may be misused, sold without consent, or exposed through breaches. Traditional banks face
reputational and legal risks when partnering with or competing against fintech firms with less mature privacy
practices.

3.3. Regulatory and Compliance Risks

Fintech innovation often outpaces regulation. Many fintech products operate in regulatory grey areas,
creating uncertainty for traditional banks that must comply with strict banking laws (e.g., capital adequacy
requirements, anti-money laundering rules). Non-compliance by fintech partners can expose traditional
banks to legal liability.

3.4. Systemic Risk

The rapid growth of interconnected fintech platforms, some operating without full banking licenses,
can create new sources of systemic risk. A failure of a major peer-to-peer lending platform or a stablecoin
issuer could trigger cascading losses across the financial system. Traditional banks remain exposed through
investments, partnerships, or shared customer bases.

3.5. Disintermediation and Loss of Customer Relationships

Fintech companies that offer payment services, lending, or wealth management can bypass traditional
banks entirely. As customers migrate to fintech for specific services, banks risk losing valuable customer
relationships and cross-selling opportunities. This disintermediation threatens a core revenue source for
traditional banks.

3.6. Operational Risk

Reliance on third-party technology providers (cloud services, payment processors, data analytics firms)
introduces operational risks. Outages, software bugs, or vendor failures can disrupt banking services, leading
to customer dissatisfaction and regulatory penalties.

4. The Response of Traditional Banks

Rather than disappearing, most traditional banks have adopted hybrid strategies. Many now offer their
own mobile apps, digital wallets, and online-only account opening. Some have acquired fintech startups or
formed strategic partnerships. Others have launched independent neobank subsidiaries. This convergence
suggests that the future of banking will not be fintech versus traditional banking, but rather an integrated
ecosystem where both coexist.

5. Conclusion

Financial technology has undeniably transformed traditional banking services, bringing substantial
advantages in convenience, cost, inclusion, and personalization. However, these benefits come with
significant risks, including cybersecurity threats, data privacy challenges, regulatory gaps, systemic
vulnerability, and customer disintermediation. Traditional banks cannot ignore fintech; they must adapt by
adopting innovative technologies while strengthening risk management frameworks. Policymakers need to
update regulations to protect consumers without stifling innovation. Ultimately, the most resilient financial
system will be one that harnesses the strengths of both fintech and traditional banking.
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NMPUMEHEHUE TEOPUN UTP B IKOHOMMUYECKOM NPOrHO3UPOBAHUU
N CTPATETMMECKOM N/TAHUPOBAHUU BU3HECA

AHHOTauuA

B oaHHOWM CTaTbe paccmaTpUBaeTCA NPUMEHEHME MaTEMaTUYECKOIro MeToAa — Teopumn urp — B chepe
COBPEMEHHOMN 3KOHOMMUKM U CTPaTErM4yecKoro ynpasaeHusa 6usHecom. ABTOp aHaNU3UPYyeT, Kakum obpazom
MaTeEMaTMYECKME MOAENN CTpATEerMyeckoro B3aMMOLEWUCTBMA MOMOralOT KOMMAHUMAM NPUHMMATb
ONTMMA/IbHbIE PELLEHWNSA B YCIOBUAX KOHKYPEHUMK, HEONPeaeNeHHOCTU U HeMnoHOM MHpopmaumn. B paboTe
noApobHO OMNWUCLIBAIOTCA KOHLENUMU «OUNEMMbl  3aK/OYEHHOro» UM «paBHoBecua Hawa» 6es
MCMNO/Ib30BaHUA CNOXHOTO GOPMYNbHOro anmapata, C aKUEeHTOM Ha WX NpaKTUYecKoe 3HayvyeHwe Aana
LEeHoobpa3oBaHMsA, MapPKETUHIOBbIX BOWH M JIOTUCTUYECKUX Lenodyek. Ocoboe BHMUMaHWE yaeseHo poau
TEOPUM UTP B 3NOXY LMPPOBOI SIKOHOMMUKM U NNATGOPMEHHON KOHKYPEHLIUN.

Kniouesble cnosa:
Teopua Urp, SKOHOMMYECKOE NPOrHO3NpPOBaHUe, CTpaTerMyeckoe nNaaHMpoBaHue, pasHosecue Hawa,
PbIHOYHAA KOHKYPEHLMA, NPUHATUE pPeLLEeHWIA, OIMroNoNusA.

CoBpemeHHaA 3KOHOMMYECKAA Cpeaa XapaKTepPU3yeTCs BbICOKMM YPOBHEM HeonpeaesneHHOCTU U
YKECTKOM KOHKYpeHTHOM 60pbbbl. B yc/0BUAX, KOrga ycnex O4HOro npegnpuatTus Hanpsmyto 3aBUCUT He
TO/IbKO OT ero CoO6CTBEHHbIX AEWUCTBUIA, HO U OT PeLIeHNA, NPUHMMAEMbIX €r0 KOHKYPEHTaMM, Kaaccuyeckume
MeToAbl NAaHWPOBAHWA YacTO OKasblBalOTCA HeapPeKTUBHbIMM. Bo3HMKaeT HeobxoguMMOCTb B
MCMO/Ib30BaHUN  CMELMaNM3MPOBaHHbIX aHANIUTUYECKMX WHCTPYMEHTOB, CMOCOBHbIX MPOrHO3MpPOoBaThb
nosefeHune y4aCTHUKOB PblHKa.

OAHMM 13 CamblX MOLLHbIX Pa34enoB NPUKAALAHON MaTEMATUKK, HALLEALWNX MPU3HAHNE B SKOHOMUKE,
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asnAetca teopua urp. OwWMbOOYHO Nonaratb, YTO 3Ta HAyKa CBA3aHa C Pa3B/ieYEHUAMMU; B aKaLeEMUYECKOM
NOHUMAHUKN «Urpa» — 3TO N0OaA CMTyauMsa B3aMMOLENCTBUA HECKONbKUX CTOPOH, FAe MUCXO4, 3aBUCUT OT
CTpaTerMM KakAoro y4yacTHMKA. HobenesckvMe npemMumym NO 3KOHOMMKE HEOAHOKPATHO MPUCYKAANUCH
MMEHHO 3a [AOCTMXEHMA B 3TOM o06/1acTn, 4YTO noayepkmBaeTr ee ¢yHAAMEHTANbHYKD 3HAYMMOCTb.
AKTYaNIbHOCTb AaHHOM PaboTbl 3aKNOYAETCA B UCCNEAOBAHUM TOTO, KaK MaTeMaTUYECKAn NOTUKA TEOPUN UTP
NomoraeT 6U3Hecy BbICTPaMBaATb JOTOCPOUHbIE cTPaTernm 6e3 HeobxoAMMOCTU NOFPYKEHNA B FPOMO3AKNE
MaTeMaTMYeCcKMe BblYUCNEHUA.

1. CyWHOCTb TEOPUN UTP KaK MaTEMATUYECKOro MeTo4a B SKOHOMUKeE

Teopua Urp M3yyaeT CUTyaumu, B KOTOPbIX YYaCTHUKM (UFPOKKM) NpecneaytoT CBOU MHTEPECHl, a MX
BbIMIPbLILLM 3aBUCAT OT KOMBUHALMK BbIOPAHHbIX BCEMU UFPOKamMmM AeNCTBUMIA. B 3KOHOMUKE B POJIN UTPOKOB
BbICTYMaOT KOPNopaLmu, rocyaapcrea, NOTpedbuTenn nnm nHeectopbl. Bmecto toro 4tobbl paccmaTpumBaTh
PbIHOK KaK CTaTUYHYO CUCTEMY, TEOPUA UTP BUAUT B HEM ANHAMUYECKYHO apeHy, rae Kaxabli Wwar conepHuKa
BbI3bIBAET OTBETHYIO peaKuMio.

MaTtematuyecknuin 6asnc Teopun Urp NO3BOAAET KAaccMPUUMPOBATb PbIHOYHbIE CUTYaUUW MO
HECKONIbKMM MPU3HAKAM:

KoonepaTuBHble M HEKOONEpPaATMBHbIE UTPbI: B MepBbIX YYAaCTHUKM MOTYT NOAMUCHIBATL OPUANYECKU
0b6s3bIBatOWME cornaweHna (Hanpumep, cosgaHme anbsHCOB), BO BTOPbIX — AENCTBYIOT CTPOrO aBTOHOMHO.

Urpbl ¢ HyNEBON U HeHyNeBON CymMOW: B mrpax ¢ HynesoW CYMMOM BbIMIpbIl OLHOFO UFPOKA B
TOYHOCTM PaBeH NPOUTPbILLY APYTOro (Hanpumep, *KecTkuii nepeaen GUKCUMpPOBaHHOM A0M PbiHKa). OgHaKo
60NbLIMHCTBO 3KOHOMMYECKUX MPOLECCOB ABAAKOTCA UrPaMm C HEHY/NeBOM CYMMOW, rae B pesynbTaTe
NPaBUAbHOM CTPaTErMu BbIMFPaTb MAWM NPOUTPaTb MOTYT BCE YYAaCTHUKU O4HOBPEMEHHO.

2. «unemma 3aK1H0HEHHOrO» U LIeHOBbIE BOMHbI HA PbIHKE

OAHOM U3 CamblX M3BECTHbIX MOAENEeN Teopun Urp, OODBACHAIOLLENA IKOHOMMYECKOE MoBeAeHME
KOMMNAHWUM, ABNAETCA «ANIEMMA 3aKN04YeHHOro». B KOHTeKCTe peasbHOro 6M3Heca 3Ta MoAesb UAeasbHO
OMUCbIBAET NOBeAEHNE ABYX KPYMHbIX KOHKYPUPYIOWMX GUPM B YCNOBUAX OJIMTONOANN (Hanpumep, ABYX
KPYNHbIX ONEpPaToOpOB CBA3W UAN aBUAKOMMAHWUN).

MpeacTaBMm cMTyaumio, Koraa o6e KomnaHun moryT IMbo yaepKnBaTb BbICOKME LieHbl Ha CBOW YCAYTH,
AM60 HayaTb UEHOBYID BOWMHY, CHM3MB LEHbl B HafeAe MnepemaHuTb KaneHToB. C TOYKM 3peHus
KONNIEKTUBHOM NOTUKM, Hanbosee BbIrogHbIM A8 06enx prpm pewieHnem 6b1s10 Obl noaaepKaHMe BbICOKMX
LLeH, YTO NO3BO/IM/I0 Hbl MM NOAYYATb CTAOUNBHYIO MAaKCUMabHYIO NPUOLIAb.

OpHakKo, AencTByA M30IMPOBAHHO APYT OT ApYra, Kaxaaa GMpma HauMHaeT pPaccy»K4aTb SrOUCTUYHO:
«ECnn MOM KOHKYPEHT yAEpPXWUT BbICOKYIO LleHy, a S CHMXY — A 3abepy Becb PbIHOK M 3apaboTato
KON0OCCa/IbHO MHOTO. ECAn }Ke OH CHM3UT LLeHy, @ A OCTaB/O BbICOKYID — A 06aHKpoUyCb. 3HAYUT, MHe B
N06OM cnyyae BbIrOAHO CHUMXKATb LLEHY».

Teopua urp npeacrasaseT cobon YHUKaNbHbIA NPUMEpP TOTO, KaK rMyB6OoKNn MaTeMaTUUECKUI METOZ,
MOXeT 6bITb yCNeLwHo nepesesieH Ha A3bIK NPAKTUYECKOro 6M3Heca M CTpaTerMyeckoro meHeaxKmeHTta. OHa
YUYUT pyKOBOAMTENEN MbICINTD CUCTEMHO, CMOTPETb HA PbIHOK F1a3aMM CBOMX KOHKYPEHTOB M 0CO3HaBaTb,
YTO B SKOHOMMKE HET M30/IMPOBAHHbIX PELUEHWUA.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Aneckepos, ®.T. Teopua Urp n skoHomuyeckoe mogennposarue / ®. T. 2023. — 214 c.
2. OdaHunos, B.N. JleKumu no Teopun Urp 1 ee 3KOHOMMUYECKUM npunoxkeHuam / B. . llaHunos. — MockBsa:
[eno, 2022. - 196 c.
3. 3axapos, A.B. Teopua urp B o6LIECTBEHHbIX HayKax: yuebHUK ana sy3os / A. B. 3axapos. — MockBa:
N3paTenbCKkuin Aom Bbicluein WKoabl SKOHOMUKK, 2024,
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Xaspatkynos CaHppxkap,

CTyAeHT 2-ro Kypca sKOHOMMYeCcKoro dakynbTeTa.

TYPKMEHCKMI rocyf,apCTBEHHbIN MHCTUTYT SKOHOMMUKN U yNpaBieHUs.
Awxabag, TYpKMEHMUCTaH.

COBPEMEHHbIE TEHAEHLUUW PA3BUTUA SKOHOMMUYECKON HAYKU U NPAKTUKU XO3AMCTBOBAHUA

AHHOTauuA

B paHHOM cTaTbe paccmaTpMBaeTcs 3KOHOMMKA Kak ¢yHAaMeHTasibHaA HayKa 06 ynpasneHuu
OrpaHWYeHHbIMU pecypcamun. AHANM3UPYIOTCA OCHOBHbIE 3Tanbl Pa3BUTUA 3KOHOMWYECKON MbICAN,
K/ACCUYECKNE U COBPEMEHHbIE 3KOHOMMYECKUE LWKoAbl. Ocoboe BHUMAHUE yAENAETCs TPEM KAOYEBbIM
BOMPOCaM 3KOHOMMWKM: 4YTO MNPOU3BOAMUTb, KaK MNPOM3BOAMTL M ANA KOro npoussBoamtb. B pabote
WUCCNeayHTCA PbIHOYHbIE MEXaHM3Mbl CMpoCa U NPeaNoXeHUA, POJib roCYJapcTBa B SKOHOMUKE, a TaKKe
COBPEMEHHbIE BbI30BbI, TakMe KaK undppoBM3aumA, rnobanmsauma wn ycrohumsoe passutme. CTaTbs
npegHasHayeHa Aaa CTyAEHTOB, MpenofaBaTene U BCEX MHTEPECYIOWMXCA OCHOBaMM 3KOHOMMUYECKOM
Teopun.

Kniouesble cnosa:
9KOHOMMKA, OrpaHNYEHHbIE PECypPCbl, CNPOC U NPeaNoXKEHNE, PbIHOYHAA SKOHOMMKA, rOCY4apPCTBEHHOE
peryanposaHne, 3KOHOMUYECKME CUCTEMbI, MMKPO3SKOHOMMKA, MaKPO3KOHOMMKA,
nHobnAumA, 6e3paboTnua, SKOHOMMUUYECKUI POCT.

BeepeHue

TepMUH «3KOHOMMKA» NPOUCXOLUT OT APEBHErPEYECKMX C/I0B KOMKOC» (A0M) M «KHOMOC» (Mpasuo,
3aKOH), YTo BYKBa/IbHO O3HAYaEeT «UCKYCCTBO BeAEHUA AOMalLHero xo3sancTea». CerogHa SKOHOMMKa — 3TO
oblWmMpHaa HayKa, U3y4aloLlan noBeseHMe Noael B npouecce NPOM3BOACTBA, pacnpeaeneHuna, obmeHa m
notpebneHns 6nar B YCNOBMAX OFPaHMYEHHOCTM pecypcoB. Kaxpgoe o06WecTBO CTanKMBaeTca C
dyHOaameHTanbHOM npobiemoit: noTpebHOCTM Atogei 6e3rpaHMyYHbl, @ pecypcbl A41a UX YA0BAETBOPEHUA —
orpaHuyeHbl. UMeHHO 3Ta Npobema NeXXUT B OCHOBE BCEX SIKOHOMMUYECKUX PeLLUEHUA.

1. OcHOBHble 3Tanbl Pa3BUTUA IKOHOMUYECKOI MbiCaU

DKOHOMMYECKAn HayKa NPOLUA AOATMIM NYTb Pa3BUTUA:

e fipeBHuit mup (KceHopoHT, ApuctoTenb) — nepsble NPeACTABAEHUA O AOMOXO3ANCTBE, AEHbrax,
TOprosne.

e MepkaHTuamam (XVI-XVII BB.) — 60raTtcTBO OTOXAECTBAANOCH C 30/10TOM U cepebpom; OCHOBOWA
CYMTanacb BHeLHAA TOProBAa.

e Knaccuueckasa nonutakoHomua (Cmut, Pukapgo, XVIII-XIX BB.) — BBEAE€HO NOHATUE KHEBUANMOWN
PYKU pbIHKa», pa3BuTa Tpya0Basa TeOpUA CTOUMOCTH.

e Mapkcuam (MapkKc, dHrenbc, XIX B.) — KpUTUKa KanuTanusma, Teopus NpubaBoOUYHON CTOMMOCTM.

e MapXuHanusm u Heoknaccuka (KoHeu XIX — Hauano XX BB.) — nepexoq K aHanusy npeaenbHbIX
BE/INYMH, TEOPUA NPEeAEeNbHOM NONE3HOCTY.

e KeltHcuaHctBo (OxK. M. KeitHe, 1930-e rr.) — obocHOBaHWE HEOHXOAMMOCTU FOCYAAPCTBEHHOMO
BMeLUaTe/IbCTBa B SKOHOMMKY A/1a 60pbObl C Kpu3ncamu.

e MoHeTapuam (M. ®pugman, 1950-1980-e rr.) — nNpuUopUTET AEHENKHO-KPEAUTHOU MNONUTUKU B
peryiMpoBaHUn 3KOHOMUKN.

e CoBpemeHHble Hanpas/ieHUA — NoBeAeHYecKasa 3KoHOMMKA (. KaHemaH), MHCTUTYUMOHaNbHan
3KOHOMMKA, HOBasA K/laccuKa.
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2. dyHaameHTanbHble BONPOCbl 3KOHOMUKU

HesaBMcMMO OT TMMa 3KOHOMMYECKOW CcUCTEeMbl (pblHOYHAsA, KOMaHAHasA, TPaAUUMOHHAs WK
CcMellaHHas), ntoboe 06LecTBO 40/1KHO OTBETUTb Ha TPU FNaBHbIX BONpoca:

1. Yro npousBoaUTL? — KaKMe TOBApPbI 1 YCNYTK, B KAKOM Koan4vecTee?

2. Kak npou3sBoguTb? — C NOMOLLbIO KaKUX TEXHOJIOTUIA, PECYypPCcoB U METOA0B?

3. Ana Koro nponsBoauTb? — Kak pacnpenenatb npomssenéHHble 6aara cpeam yneHoB obuectsa?

B pbIHOYHOM 3KOHOMMKE 3TU BOMPOCHI PELLAIOTCA Yepes MEXaHU3M LEeH, CNpoca M npegnoxeHus. B
KOMaHAHOM S3KOHOMMKKE — Yyepes LLEHTPAIM30BaHHOE NAaHUPOBAHME.

3. Cnpoc u npepno}KeHue: PbIHOYHbIN MexaHUu3m

3aKOH cnpoca rnacuT: Npu NPOYUX PaBHbIX YCIOBUAX, NOBbILEHWE LLEHbI BEAET K CHUMKEHUIO BE/IUUYUHDI
CNpoca. 3aKoH NPeA/IOKEHMA: MOBbIWEHNE LieHbl BEAET K pOCTY BENUYMHbBI NpeaioKeHns. Bsaumoaelicteme
CNpPOCa 1 NPeasIoKeHNA onpeaenaeT PbiHOYHYO PABHOBECHYIO LLEHY.

dyHKumMA cnpoca (ynpowéHHo): Qd=a-bPQd=a-bP

dyHKUMA npeanoxKeHusa: Qs=c+dPQs=c+dP

foe QdQd — BennuunHa cnpoca, QsQs — BennYnHa npeasoxenus, PP — ueHa.

PbiHOYHOE paBHOBecue aocturaetcs npu paseHctee Qd=QsQd=Qs. /Tloboe OTKIOHEHUEe NopoXKaaeT
nmbo aeduumT, NMb0o U3BLITOK, YTO 3aMnycKaeT MexaHM3M aBTOMATUYECKOro BO3BPALLLEHUSA K PaBHOBECUIO.

4. MMKPO3KOHOMMUKA U MAaKPO3IKOHOMMUKA

JKOHOMMYECKAA HayKa TPALULLMOHHO AEeNNTCA Ha ABa YPOBHA:

MUKPO3IKOHOMMKA M3yYaeT NnoBegeHne OTAENbHbIX SKOHOMUYECKMX areHTOB: AOMOX03AMCTB, dUPM,
notpebutenenn. EE Bonpocbl: Kak NOTpebuTenb AenaeT BbIOOP NpU orpaHMYeHHOM bBroaykeTe? Kak dmpma
onpeaensier oNTMMasibHbI 06bEM NPOM3BOACTBA? KaK GOPMUPYIOTCA LLEHbI HA OTAENbHbIE PbIHKMK?

MaKpO3KOHOMMKA M3y4aeT 3KOHOMMUKY KaK eauHoe uenoe. OCHOBHble MaKpO3KOHOMMUYECKME
nokasaTenu:

e BanoBoi BHyTpeHHMiT npoayKT (BBM)— pblHOYHAA CTOMMOCTb BCEX KOHEYHbIX TOBApPOB M YCAYT,
npou3BeAEHHbIX B CTpaHe 3a rog.

¢ YpoBeHb MHPAALUM — POCT OOLLLErO YPOBHSA LiEH.

¢ YpoBeHb 6e3paboTuubl — 4019 TPYAOCNOCOOHOrO HaceneHus, He MmeroLero paboTbl.

© JKOHOMMYECKUI POCT — yBeMUeHne peanbHoro BBl Ha aywy HaceneHus.

5. CoBpemeHHble Bbl30Bbl U TEHAEHLUN

dKoHOMMKa XX| BeKa CTaNKMBaETCA C HOBbIMU BbI30BaAMMU:

e Llndposusaums — pa3suTUe 31EKTPOHHOM KOMMEPL MU, KPUNTOBAIOT, UCKYCCTBEHHOTO UHTE/NNEKTA
B dMHaHcoBOM chepe.

e FTnobanusauma — ycuieHme B3anmMo3aBMCMMOCTU HAUMOHA/IbHbIX SKOHOMMUK, F10b6anbHble Leno4Ykn
NOCTaBOK.

e YcToumBoe passutue (ESG-NpUHUMNBI) — YYET SKONOTMYECKUX, COLMANbHBIX U YNpaBAeHYECKUX
$aKTOPOB NPU NPUHATUM SKOHOMMUYECKUX PELLEHUNA.

e HepaBeHcTBO poxogoB — npobnema auddepeHumaumm 6oraTtctBa M NOUCK  IPPEKTUBHbLIX
MeXaHM3MOB NnepepacnpeseneHus.

o lemorpaduyeckme U3MeEHEeHUA — CTapeHne HaceNeHUAa B Pa3BUTbIX CTPaHax M ero BAUAHME Ha
PbIHOK TPYAa U NEHCUOHHbIE CUCTEMBI.

3aKknoyeHue

JKOHOMMKA — 3TO He NPOCTO abCTpaKTHasA HayKa, a 0CHOBa NOBCEAHEBHOM KNU3HU KaXK10ro YenoBeKa,
Kakgol cembu M Kaxaoro rocyaapctsa. MoHMMaHMe 6a30BbiX 3KOHOMMYECKUX MPUHLMMNOB NO3BOASET
NpPUHMMaTb bonee 060CHOBAHHbIE PeLleHUss B YCIOBUSIX OrpaHnYeHHoCcTH pecypcoB. OT Bbibopa ToBapa B
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MarasuvHe [0 rocyAapCTBEHHOM OHOAKETHOW MNOJIMTUKM — Be3Ae AEUCTBYIOT 3KOHOMUYECKME 3aKOHbI.
MN3yueHne SKOHOMMKKN AAET KUY K MOHUMAHUIO TOTO, Kak GYHKLMOHUPYET COBPEMEHHbIM MUP, U MOMOTaeT
OPMEHTMPOBATLCA B CNOXHbLIX Mpoueccax rnobanmsaumu, UMPpPOBU3ALMM U COUMANBHBIX WU3MEHEHUIA.
byaywiee 3KOHOMWYECKOM HAyKM CBA3AHO C CUHTE30M KJ/IaCCMYECKMX TEOPUM M HOBbIX MNOAXO[0B —
noBefeHYeCcKo SKOHOMMKMN, TEOPUM UTP, HEMPOIKOHOMMKM, YTO MO3BOAUT eLLé rybKe NoHATb Npupoay
YenoBeyeckoro Bbibopa.
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KapauyHckuii Bnagumunp AnekcaHppoBuy
MpWa3oBCKUIA rOCYAapPCTBEHHbIA TEXHUYECKUI YHUBEPCUTET
r. Mapuynonb, PO

NNOTUKA UCKYCCTBEHHOIO UHTENNEKTA U OBLLECTBEHHbIX OTHOLUEHWUIA

AHHOTauuA

AHanu3 cybbeKkTa B napaaurme B3aMMOAENCTBMA, MCMO/b3yeMbI B AaHHOM paboTe, nokasbiBaeT
CO3HAHWE KaK OTHOCUTE/IbHO YCTOMUYMBYIO AMHAMUYECKYIO CUCTEMY, NMPOAYKT PaBHOBECUSA C OKpyKatowen
cpenoi, KoTopblii B pasnnMyHoin dopme NpeacTaBieH B Pa3/IMYHbIX TKAHAX opraHnsma. MblwaeHne B STomM
KOHTEKCTe — MPOLEeCcC BOCCTAHOBAEHWA HapyLIEHHOro paBHOBECUA, /IOTMKa KOTOPOro onpeaensercs
3aKOHamMM NpUPoabl U 0COBEHHOCTAMM NPOTUBOAENCTBUSA MM CO CTOPOHbI TKaHE opraHM3ma.

Kniouesble cnosa:
NCKYCCTBEHHbIN UHTE/IIEKT, IOTMKa, O6LLECTBEHHbIE OTHOLWEHUSA, KOINIEKTUBHOE CO3HAHMeE.

Karachunsky Vladimir A.
Azov State Technical University, Mariupol, Russian Federation

THE LOGIC OF ARTIFICIAL INTELLIGENCE AND PUBLIC RELATIONS

Abstract

The analysis of the subject in the interaction paradigm, used in this work, shows consciousness as a
relatively stable dynamic system, a product of equilibrium with the environment, which is represented in
various forms in different tissues of the body. In this context, thinking is a process of restoring the disturbed
equilibrium, the logic of which is determined by the laws of nature and the specific resistance of the body's
tissues.

Keywords:
artificial intelligence, logic, social relations, and collective consciousness.

B nocnenHee Bpems nyb6anKyeTcs 60/bLIOE KOJIMYECTBO MaTepUaoB O NepcnekTnsax passutusa UN,
0AHaKo ybeamTenbHOCTb NpeacTaBAeHHbIX MHEHWIA OCTaeTCcA HEeBbICOKOM, MOCKO/IbKY HET 04HO3HAYHOro
NOHMMaHUA NPUPOAbI MHTEANEKTA U NOTUKN MbIWAEHMUA. AHANOMMYHAA CUTyaumna MMeeT MecTo B TeEopUn
NIOTMKM MEKIOCYZapCTBEHHbIX OTHOLUIEHWIA, KOTOpPas HaxoAWTbCA B NPAMOM 3aBUMCUMOCTM OT pelueHus
BOMPOCOB KOJIJIEKTUBHOM NCUXONOTUM «06NaCTb, M3yYatoLLasn, Kak MbIC/IK, YyBCTBA U NOBEAEHUE YeNoBeKa
bopmupyoTCA NOA, BAUAHUEM NPUCYTCTBUA SPYIUX NHOLEN, peanbHbIX AN Boobparkaembix». [1].

CnepyeT OTMETUTb, YTO OTBET HA BOMPOC O NPUPOLE JIOTWUKU YKe CyLWecTBYyeT, HO OcCTaeTcs
He3aMeTHbIM Cpeayn MHOXECTBa rMnoTes, rae HalT 0AHO3HAYHOE pelleHMe NPAKTUYECKM HEBO3MOXKHO, TEM
60/ee 4YTO pasnvyHble, YacTO B3aMMOMCK/IOYAKOLWME TUMOTE3bl, HAX0AAT B «MHGOPMALMOHHOM MoOpe»
HeobXoAMMYIO apryMmeHTauuio M 6e3ponoTHO BKAOYAKOTCA B APEBO MO3HAHWA, YTO He OObACHAET, a
YC/IOXKHSIET MOHUMAHME BOMPOCA. B 3TOM KOHTEKCTe BarKHellwel 3aJayelt HayKu CTAaHOBUTLCA He MOMUCK
OPUIMHAMbHBIX PELIeHUM, @ CUCTEMATMU3ALMA YIKe CYLLECTBYIOLWMX KOHLENUWUA U 3TO, B KOHEYHOM CYeTe,
BEAET K NMOHWMaHWIO TEOPUMN MO3HAHWA B KauecTBe 6e3asibTepHATUBHOW TOYKM OTcYeTa B GOPMUPOBAHUMU
CUCTEMHbIX NpeacTaBAeHN 06 OKpy:KaloLem mupe. B coBpeMeHHOM HayKe Ha nepegHeM naaHe pasBuTUA
TEOPUM MNO3HAHMA HaXoAUTCA MNCMXOPU3MONOrMA, KOTOPas YCMeWHO YTOYHAeT W pa3sBMBaeT Hawwu
npeacTaBfeHNA O B3aMMOOTHOWEHUM (U3NYECKOTO M MCUMXMYECKOro, W3HayasnbHO 3a/0XeHHble B
dunocodun.
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Cuctematmsaumsa 3TO He B MOWCK HOBbIX onpefeneHuid, a obbeanHeHWe paHee NpepioXeHHbIX
KoHuenuuin. Mposegem akcnepumeHT ¢ N, cnpocum Anuncy, 4To Takoe MbllaeHNe U Noruka [2]:

MbilWwNeHMe — 3TO BbICWUMI MO3HaBaTE/bHbIA MPOLECC, KOTOPbIA MO3BONSET YENOBEKY MOAyYyaTb
3HAHWA O MMUpe, CTPOUTb MOAENU pPEeaNbHOCTM, BbIABAATb MNPUYMHHO-CNEACTBEHHbIE CBA3W, pelwaTb
npobaembl 1 3a4a4M, NaHUPOBATb AENCTBUSA.

Jlormka — 370 HayKa 0 NPaBUAbHOM MbILIEHUN, N3YyYaloLLaA 3aKOHbI, GOpPMbI, MPUEMBI U ONepaLuy,
C NMOMOLLbIO KOTOPbIX Ye/I0BEK MO3HAET OKpY)KaloWmin mup. EE uenb — Hay4YnTb OCO3HAHHO MPUMEHATb
npaBuna MOCTPOEHUS  PACCYKAEHWUM, UTOObl MbICIUTL MNOC/AEA0BaTENbHO, HEMNpPOTUBOPEYMBO MU
[0Ka3aTesibHO.

CpaBHMBAA NOHATUA «KMbILJIEHUE» U «NOTUKa» He Byaem MKaTb OT/IMYMA, @ nonpobyem o6beanHNTD
X mexay coboi. C TOUYKM 3peHMA 34paBOro CMbIC/A NOTMKA U MbIlWIEHME — 3TO MPOLECCHl, KoTopblie
npegnonaratoT cybbeKkTa Kak COBMECTHYH cpedy MX CcylecTBoBaHuA. PeweHne He Hosoe — y lerens
MbILL/IEHWE TPAKTyeTcA Kak GparmeHT BceobLuero gsmxeHus (abcontotHasa ngea). OgHaKko Takoe, npeaesibHo
abcTpakTHOE onpeaeneHne MbIWNEHUS MMEET CYLLeCTBEHHbIM HegoCTaToOK, MOCKO/bKY AEeNCTBUTENIbHOCTb
aHa/IM3UPYETCA C TOYKWU 3peHUs BHelHero Habntogatens (Toyka oTcyeTa BHeE M3yyaemol cucTembl). B
[EeNCTBUTENbHOCTM TOYKA OTCYETa B Halem MPeACTaBJAeHUM O MUPEe PACMOJIOXKEHA BHYTPU CUCTEMDI
paccy*KAeHuUi, rae cybbekT apnseTca dparmeHTom Bceobluero asukeHnn. CobCTBEHHO, 3aKOHbI AMANEKTUKM
lerens — «eAMHCTBO M 6opbba MPOTUBOMOJIOKHOCTENY, «MEepexos KOANYecTBa B KayecTBO», «OTpULaHue
OTPULAHUAY NpeanoaaraloT B 3aBya/IMPOBaHHOM GopMe CyllecTBOBaHME CyObeKTa M BO3BPALLAIOT TOUKY
oTcYeTa BHYTPb CUCTEMbI paccyKaeHui. B Hawe Bpema KoHuenuusa [lerens nosnyymna KOHKpeTHoe
BOMJIOLLEHNE B NOHATUM KCUCTEMA» - OTHOCUTEIbHO YCTOMYMBAA B MPOCTPAHCTBE N BPEMEHU AMHAMUYECKan
CTPYKTYpPa, CYLLECTBYHOLLAA KaK pe3y/ibTaT paBHOBECUA MEXKAY BHELUHUM ABUKEHUEM U ABUKEHUEM BHYTPU
ee. Takum obpasom, Hapaay C KOHUEeNUnen ABUKEHUA KaK IMHEWHOro npouecca, NoABASETCA NOHMMaHMWe
OBUXKEHUA KaK B3aMMOLENCTBUSA, Npruyem 0b6e TOUYKM 3peHna He NPOTUBOPeYaT APYr APYrY, MOCKO/IbKY peyb
naer o6 oAHOM MpoLecce, KOTOPbIA M3yyaeTcA C ABYX TOYEK 3peHua (Habnwogatenb BHE CUCTEMbI
paccy*KAeHWn, HabnoaaTenb BHYTPU CUCTEMbI paccy*KaeHui). Kak 6bi10 nokasaHoO B MOHorpaduu
«dunocodus ABUNKEHUA» LOyaNM3M B MOHUMAHUM LOBUKEHUS 3aKOHOMEpHOoe C/leAcTBUE 3BOJIOLUU
yesioBeka B 6uonornyeckom nnaHe [3]. BHyTpeHHWIt Habnwogatens popmupyetr mogenb dparmeHTa
[eNCTBUTENbHOCTN, MO CYyTW, MPOrpaMmy AenCTBUIA, KOTopas onpeaenseT NpakTUYeckylo AeaTeNbHOCTb
yenoBeka. BHewHuit Habnwgatens dopmupyeT  HeonpeaesieHHyl, TEeOPETUMYECKYI  MOAEesb
0eNCTBUTENbHOCTK, KOTopasa MNO3BOJIAET NepecTpavMBaTb paHee MNPUHATbIE MPeACcTaBNeHUA U HaxoAWMTb
HOBble, bonee coBepLUEHHbIe NporpaMmbl AeicTeuiA. B dunocodum ayanmsm npouecca nosHaHMA owMboUYHO
aHanu3MpyeTca Kak 6opbba MAaeasbHOro M MaTepuasbHOrO MMPOBO33PEHWUI, 6e3 MOHMMaHMA TOro, YTo
maTepuanmsm n uaeanusm 3To Ase, B3aMmoaononHawouwme dasbl NpoLecca No3HaHUA.

KoHuenuma B3aMmMoaencTBMA MO3BONSET MHAYe pPaccTaBMTb aKLUEHTbl B MOHMMaHWKW OpraHusma u
npoucxogAawmMx B Hem npoueccax. OpraHMsm — 3TO AMHaMM4YecKas cuctema  (eauHCTBO
NPOTUBONONOXHOCTENM), KOTOpas HaxoAMTbCA B PaBHOBECUMM C BHellHel cpeaoi U nepuoauyecku
3BOJIIOLUMOHUPYET NOJ, BAUSHUEM BHELLHUX CUA (Nepexoa KO/IMYecTBa B KauecTBo, OTpULaHNE OTpULIaHMA).
OpraHmsm cuctema MHOFOYpPOBHEBasA, OTAE/IbHble YPOBHM KOTOPOro OTPa)KaloT 3Tanbl paBHOBeECUA C
OKpy:Katouwein cpegoi. Mo mepe 3BOMOLUMM TKAHW KOHCONMAMPYIOT HOBbIM OMbIT, 4YTO MOBbIIAET
CTabMNbHOCTb CYLLECTBOBAHMA OpraHusma B cpege obuTaHuA. MNpu HapylleHMUM paBHOBECUMA B TKAHAX
OpraHu3mMa MpPOUCXOAAT NEePecTPOnKM, KOTOpble 3aKPennAalT HOBbIM OMbIT, MNpUYyemM 3TOT MnpoLecc
onpeaenseTcA BHeELWHeN cpeaol, KOHTaKTbl C KOTOPOW, B npouecce nNpob M owmnboK, NO3BONAIOT TOUYHEE
HaCTPaMBalOTCA Ha 3aKOHbI NPUPOAbI.

Co3HaHue B Hambonee obuwem BuAe — 3TO OTHOCUMTENIbHO yCTOoMYMBan YHKLMOHANbHAs CUCTEMA,
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KOTOpasn Ha pas/IMyHbIX 3Tanax 6UOOrMYeCcKol 3BOIIOLMN CBOMCTBEHHA reHeTUYeckomy maTtepuany (AHK),
KNeTKe, NPOLLeCccam B Pa3IMYHbIX TKAHAX OPraHM3Ma, cCoobLLecTBamM OpraHM3MOoB (CTasn, KONOHWUSA, BUOLEHO3).
C 5TOM TOYKM 3peHUA, CO3HaHUE B OBLLENPUHATOM NMOHUMAHUKN ClefyeT PACCMATPUBATb KaK YaCTHbIM Cyyai
AMHAaMUYECKOro paBHOBECKA B TKAHAX OpraHn3ma — GyHKUMOHANbHAA CUCTEMA, NPEACTABIEHHAA KPYrOBbIMU
NMOTOKAMM MMMNY/bCOB B HEMPOHHOM ceTW. COOTBETCTBEHHO MbIL/IEHWE CieAyeT PacCMaTPMBaTb Kak npoLiecc
BOCCTAHOB/IEHUA HAPYLUEHHOIO PAaBHOBECUA MENKAY BHELIHEN Cpefon M NpoLeccamm B Pas/iMYHbIX TKAHAX
opraHvMama (MMMyHUTET, AbiXaHWe, nuuieBapeHue). MblwieHne B OBOLENPUHATOM MOHMMaHUKM — 3TO
YacTHbIN cAyYalh NPOTUBOLENCTBMA OpPraHM3Ma cpefe MOCPeACcTBOM HEWPOMbILWEYHOMW aKTUBHOCTU, rae
noBefeHYeCcKUn KOHTUHYYM YpaBHOBELUMBAET AeNCTBME Ccpefbl, a HeMWpPOHHaA CeTb KOHconMaupyert
npuobpetaemblit ONbIT. BaXkHO NOAYEPKHYTb, YTO IOTMKA MbILWIEHWNA Ha PA3/IMYHbIX YPOBHAX OPraHM3aumum
OopraHM3ma OTpaKaeT CTAaHOB/JIEHME PABHOBECUA MEXAY €ro BHYTPEHHMMM NPOLECCAMM U M3MEHUYMBOCTbIO
OKpy:Kalowen cpegbl, TO eCTb NPOLLECCbl B TKAHAX OpraHM3ama no mepe ¢GOPMMPOBAHWUA pPaBHOBECUS
HAYMHAIOT B HEraTUBHOMN Ppopme KONMPOBaTb 3aKOHbI MPUPOLbI.

BbiBoAbI:

e [lapagmMrma B3aMMOAENCTBMA B Hambosee obuwem Buae XapaKTepusyeT TKaHW opraHuMsma Mu
npoucxoasLme B HUX NPOLLECChI, KaK pe3yibTaT CTAaHOBAEHMM PAaBHOBECKA CO CPeAON Ha Pas/IMYHbIX 3Tanax
3BOJIIOLMM BMOOFMYECKON CUCTEMDI.

o Co3HaHMe — 3TO YCTOMYMBbIE NMPOLECCHl B TKAHAX OpPraHWM3ma, OnbIT NOAAEPKAHUA PAaBHOBECUA C
OKpy:Kalowen cpenoit B pas/MYHbIX CUCTEMAX OPraHU3Ma, YacTHbIM MPOSABAEHMEM KOTOPbLIX ABAAETCA
CO3HaHWe B O6LLENPUHATOM MOHMMAHMM (KO/IbLLEBbLIE MOTOKM UMMY/IbCOB B HEMPOHHOM CETH).

o MbllW/ieHMe ecTb MPOLEeCcC BOCCTAHOBNAEHWSA HapyleHHOro paBHoBecuA B Gopme nepecTpoiKku
GYHKUMOHAbHbBIX CUCTEM B TKaHAX opraHvMama. JIorMKy MbllUneHUa onpeaenseT B3aMMOAENCTBUE, Koraa
npoLecchl B TKAHAX OpraHM3ma no mepe npob n owmnboK HACTPaMBaOTCA Ha 3aKOHbI MPUPOAbI U OTPaKatoT
WX B HEraTuBHoOM popme.

BbilwenpuseaeHHble paccyKAeHMA NO3BONAIOT Pa30bpaTbCcs B NPUPOAE UCKYCCTBEHHOIO UHTENIEKTA.
NHTennekT — 3To NpeKHMUMN ONbIT, KOHCOIMAMPOBAHHDIN B TEX MU UHbIX CTPYKTYpPaXx, CNOCOBHOCTb TKaHel 1
CMCTEM OpraHM3mMa pearMpoBaTb Ha M3MEHEHMA OKpPYMKatoLel cpeabl B ONpeaeneHHbIX ycaoBmAxX. Takum
WHTE/NIeKTYasIbHbIM CBOMCTBOM 06134at0T CO34aHHbIe YE/TOBEKOM BeLLU. BNOHE N1O0rMYHO, YTO HEObbIYHbIE
npoLeccbl B OKPYrKaloLel cpeae MoryT CnpoBOLMPOBaTb HENpeaCcKasyemyto akTUBaLMIO TOr0 UAM MHOTO
0b6beKTa. paHaTa MOXKET HeOoXWAAHHO B30PBATbCA, HO 3TO HEe 3HAYWUT, YTO el CBOMCTBEHHbl BOJIEBbIE
KayecTBa. [yns, He nonasBwas B LeNb, HE MPOABAAET CBOM XapaKTep, a aBTOMATUYECKU pearnpyeT Ha
coyeTaHMe BHELUHWX YC/I0BMIA U CBOUX BHYTPEHHMX CBOWMCTB. PaccyKAeHWs O TOM, YTO C/IOXKHbIE CUCTEMDI
ynpasaeHus, UMEHYEMblE UCKYCCTBEHHbIM MHTEJIEKTOM, AEACTBYIOT B CBOMX MHTEpecax raynocTb, cnocob
onpaBAaTb HECOBEPLUEHCTBO MPOrpammbl UK NOCNEACTBUA ee HEMPABOMEPHOTO NPUMEHEHUS. TeXHWNKA He
MOeT OblTb «KO3/10M OTMNyLLEHUA», 33 BCe [AO/KEeH OTBeYaTb CO34aBLUMI ee YeNoBeK. B CNOXKHbIX,
BbICOKOABTOMATU3NPOBAHHbIX Npoueccax 0b6paboTkM MHbOpPMaLMM BCEraa COXPaHAETCA PUCK Pas3BUTMA
HenpeaBUAEHHONM LLENHON peakuuu, KOTOpas MOMKET NPUBECTU K HEOXKMUAAHHbIM, BO3MOXHO $aTa/ibHbIM
pe3ynbTatam. Cnegyet 0cob6o NoAgvepKHYTb, YTO MbILEHWE MPOLECC, KOTOPbIA aKTUBMPYETCA HOBU3HOM
BHELHMX YC/OBUI U HApyLIEHMEM PABHOBECWA, MO3ITOMY MpPeAno/ioXKEHNEe O BHYTPEHHel, U3bbITOYHOW
AKTMBHOCTW CUCTEMbI OLIMOOYHO, MOCKOJIbKY HApyLIaeT NPUHLMM COXPAaHEHMUA SHEPTUN.

OrpaHuyYyeHne MaLIMHHOTO MHTEeA/IeKTa B TOM, 4YTO Bblbop Gopm aKTMBHOCTM MpPMBA3AH K paHee
CO34aHHbIMM NPOrpaMmmam, rae NpoLecc KOMOBUHaLMM 3aN10KEHHbIX MPOrpamMmmoit GopM akKTUBHOCTU — 3TO
UMUTALLMA MbILWIEHWUS, KOTOPas He YUYUTbIBAIOT TEKYLLYH M3MEHYMBOCTb Cpebl (3anporpamMmmnpoBaHHble
MOAENN AEACTBUTENbHOCTU CYLLECTBYIOT B MPOLL/IOM BPEMEHM U HE MOTYT pearmpoBaTb Ha 3BOOLMIO Cpesbl
- byayuwee Bpemsa). Hanpumep, YenoBeK cayyaillHO NPOBa/IMBLUMIACA B NOA3EMHbIA 1aBUPUHT, OCO3HaeT
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0bcTaHOBKY (CO34acT HOBYIO MOAENb AENCTBUTENLHOCTU), a MallMHa ByaeT NPoAo/XKaTb MOUCK peLleHus
OPMEHTUPYACb HA paHee 3a/10KeHHbIE B €e NMpOorpammax MOAENN OKpyrKatowelh cpedbl. B atom nnaHe
pednektopHaa cdepa 4yenoBeka 06naZaeT NNACTUYHOCTBIO, KOTOpasa onpeaenseT 3BOIOLMIO TKaHen
opraHvM3ma, TO eCTb MEHSieT UCXOAHble MPOrpammbl B3amMMoAencTBua co cpegon. Cneayetr obpatutb
BHMMAHME, YTO AKTMBHOCTb OPraHM3ma NepBMYHA, YPABHOBELUMBAET BHELUHIOW Cpeay, a aKTUBHOCTb
MaLUMHbI BTOPMYHA — 3TO cBoeobpa3Has nepyaTka Ha pyKe YenoBeKa, KOTOpasa nosblwaeT 3pPeKTUBHOCTbL
€ro MblLINEHNA, COOTBETCTBEHHO CTPEMJ/IEHME MALUMHBI K NEPBUYHOMY PAaBHOBECUIO C OKPY*KatoLLein cpeaoi
JIMWEHO CMbICNA KaK AN1A Hee, TaK M AJ/1a YeNoBeKa.

MOHWUMaHWE NOTUKN MbILLAEHUA B KOHTEKCTE CUN NPOTUBOAENCTBUA OKPYIKatoLLEN cpee, a CO3HaHMUA
B KayecTBe MporpaMmbl AelcTBuiA (NprMobpeTeHHbIM OMbIT), A3aeT BO3MOXKHOCTb pa3obpaTbcAa B BOMpocax
KONNEKTUBHOM ncuxonormn. ®paHuysckuin ¢munocod Jlesn-bptonb, M3yyan MppaunoHanbHble, C €ro TOYKK
3peHun, pPacCy)KAeHUs HapoAOB C MPUMUTMBHOWN rOCYAAPCTBEHHOCTbIO (Ao0/N0rMyeckoe mbiwneHue) [4,
cTp.132]:

MepBobbITHOE MbilWweHNe 0BHapyKMBAET Be3pasnnume K NPOTUBOPEYUAM, KOTOPOE He TEPNMUT HaLl
pasym.

KonnekTBHble NpeacTaBieHnsA He 3aBUCAT B CBOEM ObITUM OT OTAENbHOM IMYHOCTU, X HEBO3MOXKHO
OCMbIC/IUTb U MOHATb MYTEM PAaCcCMOTPEHUA UHANBUAA KaK TaKOBOTO.

B KayecTBe goKa3aTenbcTBa CBOMX B3rns0B JleBun-bptosib npusoauT MHOXKecTBO $paKToB. Hanpumep,
y Ty3emueB OUaKM HACTYyNUTb HA TEHb YEIOBEKA CYUTAETCA CMepTeNbHbIM OcKkopbaeHnem. OcobeHHOCTH
MbILLIEHWA, HA KOTOpble obpaLlaeT BHUMaHWe JleBu-bptonb, 1erko 06bACHUTb, €C/IM MOHMMATb CO3HAHWE Kak
nporpammy [AeNCTBUM, HEOBXOAMMYKD B MPAKTMKE COCYLL,ECTBOBAHWA HebOAblIOW rpynnbl Al0gen B
onpeaeneHHbIX NPUPOAHbIX ycaoBuaX. MUCTUYECKOE OTHOLWEHWE K TEHM 4YesloBEeKa 3aKpennaseT uaeto
paBHOMNpaBMA 4YneHOB coobuwecTBa, a ¢aHTaCTUYECKUIA XapaKTep PacCyXAeHui He TpebyeT MHbIX
[0Ka3aTenbCcTB. BarKHO NogvyepKHYTb, YTO COAEpKaHUEe CO3HAHMA U ero JIOTMKa onpeaenstoTca yCI0BUAMMU
cywectBoBaHMA U GopMUPYLOTCA B npolecce Npob, rae MUCTUYEeCKOe MUPOBO33PEHME CaMbll HaAEXKHbIN
cnocob 3aKpenuTb NPaKTUYECKM BarKHble GOPMbl KONJIEKTUBHOFO MUPOBO33PEHUA.

Ha BaXHYl0 pO/ib MHCTUHKTUBHOM chepbl B GOpMMPOBAHMM CO3HAHMA obpawaeT KOHF, KoTopbli B
«AHanuTUYeckoi dpmnocodpmm» UCNONb3YET NOHATUE KKONIEKTUBHOE beccosHaTenbHoe» [5, cTp. 492]:

..NMOHATUE 0003HaYaloWee COBOKYMHOCTb HacaeayembiX JAbMU  YHUBEPCANbHbIX CTPYKTYP,
MEXaHM3MOB, apXeTUNOoB, MHCTUHKTOB, MMMNY/1IbCOB, 06Pa30B, NpeaaBaeMbliX OT MOKONEHWUA K NOKOJIEHMIO KaK
cybcTpaT ncuxmyeckoro 6biTMA. OCHOBHOE cofepyKaHue KONNeKTMBHOro 6eccosHaTeNlbHOro COCTaBAANOT
WHCTUHKTbI U apXeTunbl.

B KOHTEKCTe BbILLEN3NOXKEHHOIO MaTepuana, cpesa obuUTaHUS U COBMECTHAA AeATe/IbHOCTb Y/1IeHOB
obllecTBa npegnosaraeT COBMECTHYHO MPOrpammy AencTBUA U NIOTUKY GOPMUPOBAHUA KOMIEKTUBHOIO
MWPOBO33PEHUSA, CTaBUNBHOCTb KOTOPOTO NOALEPKMBAETCA U PA3BMBAETCA B NPOLLECCE KOMMYHUKaLMK, YTO
3aKpennseTca B pedeKTopHOM chepe (KonnekTMBHoe beccosHaTesibHOe). B 3ToM niaHe cnegyer OTMETUTD,
YTO MHCTUHKTMBHAA cdepa — aBTOMATU3NPOBAHHblE GOPMbI BOCNPUATUA LENCTBUTENBHOCTM U NOBEAEHMA
NMOCTOAHHO HAcTpPaMBatOTCA Ha U3MEHUYMBOCTb CPeabl U GOpMUPYIOT HOBbIE CNOCObbl afanTaumu, KOTopble B
CBOLO o4epesb, NPU KPaTHOM NOBTOPEHUU, MEPEXOAAT B UHCTUHKTUBHYIO chepy.

ObuiecTBEHHOE CO3HaAHWE B NaHe B3aMMOAENUCTBUA — 3TO NPOAYKT NOJIMTUYECKOTO YCTPOMCTBA, rae
KONIEKTUBHbIE AEUCTBUA U MHTEPECHI ONPeAEeNAoT N0TMKYy GOPMUPOBAHMA KONJIEKTUBHOIO MUPOBO33PEHUSA
Ana BONbLIMHCTBA YNEeHOB AaHHOro coobuiectBa. B 3TOM KOHTEKCTE MOXKHO, CPaBHWUTb CyLLECTBYOLME
TEOPUW MEXKTIOCYAAPCTBEHHbIX OTHOLLIEHU [6]:

e Peannam — rocygapcrTBa HaKanAMBAKOT PECcypcbl, @ XapaKTep MX B3aMMOAEWCTBMA onpeaensetca
KO/IMYECTBOM PECYPCOB, BOEHHbIMM, 3KOHOMMUYECKUMM W MNOJUTUYECKUMWM BO3MONKHOCTAMU. Teopusa
OCHOBbIBaeTcs Ha Tpyaax Pykmamaa, Makumasennm n T. lo66ca.
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e Heonmnbepanuam yTBEp)KAAET, YTO  MEXAYHapogHble  MOJUTUYECKME  MHCTUTYTbl  MOFYT
CNoCco6CTBOBAThL YCMNELWHOMY COTPYAHUYECTBY MEXAY roCyAapCTBaMM.

© KOHCTPYKTMBM3M aKLEHTUPYET BHUMAHUE Ha TOM, YTO MeXKAYHapoaHaA NoanuTUKa GopmupyeTca nog,
B/IMSAHNEM NAEMN, KONNEKTUBHbIX LLEHHOCTEM, KYAbTypbl U cOUManbHON AEHTUPUKaLNM.

o MapKcM3m paccMaTpmMBaAET MEXAYHAPOAHYH CUCTEMY KAaK MHTErpUPOBaHHYIO KanUTANIMCTUYECKYIO
CUCTEMY, Lie/lb KOTOPOM — HAKOMUTb Kak MOXKHO bonblle Kanutana.

Peanusm obpalllaeT BHUMaHWE Ha 06LecTBEHHOE CO3HAHME KaK MPOAYKT 9KOHOMUYECKUX OTHOLLIEHWIA,
roe KoANEKTMBHOE CO3HAHWE NPeAcTaBNeHO MOAENbI0 AEUCTBUTENIbHOCTU, KOTOPaA Nerannsyet NoAUTUKY
rocyfapcrea -nporpaMmy KOJNEKTUBHbIX AENCTBUMN M 3TO He MPOTUBOPEYMT BMONOrMYECKON CYLLHOCTM
Yyenoseka.

Heonubepanusm npepnaraet O4HOCTOPOHHMI MOAX0A, MO CYTU HEKU MAaean, CywecTBOBaHWE
KOTOPOro He NOATBEPXKAAET UCTOPUA MEXKIOCyLapCTBEHHbIX OTHOWeEHMI. Ewe 6onee HauBHbIM ABAsAETCA
KOHCMPYKMUBU3M, KOTOPbIA OWMOBOYHO MONArAeT, UYTO JIOTMKA MEXKIoCyAapCTBEHHbIX OTHOLIEHWUIA
onpeAensieTcA NPOLW/bIM OMNbITOM — KY/JbTYPHbIMW LLEHHOCTAMM W MOPaAbHbIMW MPUHUMNAMMU, YTO B
NnepcrnekTMBe OTPULLAET 3BOJIOLMIO NPEXKHEFO OMbITa U UFHOPUPYET NPUPOAY KONJIEKTUBHOIO MbIWAEHNUA,
KOTOpOE HanpaB/eHO Ha OnpaBAaHME MNOAUTUYECKMX MHTEPECOB rocyaapcTea. Tem He meHee, 0be Teopun
MMEIOT MPAKTUYECKMIA CMbIC/, MOCKO/IbKY YCMOKamMBaloT 06LWecTBEHHOE MHeHue, CcTabunmnsmnpytot
obuectBeHHble oTHoweHUA. Kak nucan M. bepaHke: «HecTb 6e3ymuy, KOTOPbIA HaBEET Ye/I0BeYeCTBY CO
30/10TOM!».

Ocoboe MecTo cpeam TeEOPUI MEXKIOCYAaPCTBEHHbIX OTHOLUEHWU 3aHMMAET NOIMTUYECKAA SKOHOMMKA
MapKca, KOTOpYO NbITAOTCA PAaCCMaTPMUBATDL B Y3KO NPUKNAZHOM 3HaYeHUU. Hanbosiee NOAHO 3HAYMMOCTb
naei Mapkca 6bina packpbita B CCCP, B TOM YMC/IE U KaK «...3aKOHYeHHOoe dpnaocodpcKkoe coumonormyeckoe
y4YeHMe 0 CO3HAHUU» U Nornke ero popmuposBaHma. Hanpumep, punocod n ncmuxonor JleoHTbes A.H. nuwet
[7, cTp. 8]:

Ona MapKca feaTenbHOCTb B €e UCXOAHOM U OCHOBHOW dopme — 3TO YyBCTBEHHAs, NpaKTUYecKas
[EeATeNbHOCTb, B KOTOPOW Ntoan BCTynatoT B GU3MYECKUI KOHTAKT C NpeaMeTaMu OKPYKaloLWero mupa,
WCNbITbIBAOT HA cebe MX CONPOTMBAEHNE U BO3AENUCTBYIOT HA HUX, MOYMHAACH X OO BEKTUBHbLIM CBOMCTBAM.

B «[nanekTuke npupoapl» IHrenbC nocneaoBaTesibHO MOKasan /N0rMKY GOopMMPOBaAHUA UBbIX
OpPraHU3MOB, KaK C/ieACTBME UX B3AMMOLENCTBUA C OKPYKAtOLLElN cpeaol, TOTMKY NOABAEHUS YeNOBEKA KaK
pesynbTaT TPYLOBOW AEATENbHOCTM (B3aMMOAENCTBUE Ntoger Mexay coboi M OKpyKalolielh cpenon).
MMeHHO B 3TOW MapagMrme paccMaTpPUBAET IKOHOMMYECKMEe OTHOWeEHMs MapKc M [0KasblBaeT, 4To
oblecTBEHHOE CO3HaHWEe onpeaenseTcd 3SKOHOMUYECKMMWM OTHOLIEHMAMM, KOoTopble onpeaenstor
YKM3HECNOCOOHOCTb rOCYAapcTBa. B 3TOM KOHTEKCTE CTaHOBUTLCA NOHATHO, Y4To CLLUA 1 HEKOTOpble CTPaHbl
EBponbl ob6ecneunBatoT 3PpPeKTUBHOCTb CBOEN SIKOHOMMKM 33 CYET NPUCBOEHMA BOraTCcTB APYrux CTPaH u
ynpaBaeHUA 3HEepPreTUYeCKMMM, TPAHCMOPTHbBIMM U ApyrMMU GOpMamMu KOMMYHMKaumu. B 6uonorun
XULHNYECTBO W MapasuTM3M CTaBUT X03fMHA B 3aBMCMMOCTb OT OOBEKTa 3KCMIyaTaumu, MOCKObKY
YTPauMBaeTCs BO3MOMKHOCTb WMHbIX CMOCOOOB CyLW,EecTBOBaHUSA. B aHanormyHom MoONOXKEHUU OKa3aaUCb
HEKOTOPbIe Pa3BUTble IKOHOMMUKM, KOTOPbIE YTPaTUAN CNOCOBHOCTb 06ecneynmBaTb YPOBEHb KU3HU CBOErO
HacefieHWe 3a CcYeT BHYTPEHHMX PECYPCOB W BbIHYXKAEHHO rpabaT cocefeil. 3To B CBOK oyepedb 3TO
dbopmupyeT TeEHAEHLMU B OOLLECTBEHHOM CO3HAHWUM U AeNaeT UX SOMWUHUPYIOWMMKU NMPUMEHUTENBHO K
onpeaenAloWwUM NOAUTUKY rocyaapctsa npoteccam. Kpome Toro, 3HauMTEIbHbIN Kanutan cocpesoTOUeHHbIN
B YACTHbIX PyKax MO/Iy4aeT BO3MOMKHOCTb YMpPaBAATb 3KOHOMMKOMW rocygapcTBa, HanpaBaseT JOTUKY
KOMIEKTUBHOTO MblNeHna u bopmupyeT obLiecTBEHHOE CO3HaHMe B HeobXogMMOM A/A «3aKa3uyMKa»
HanpasneHuu. MMeHHO 3TM npoueccbl UMetoT mecto B EBpone, rae paspyweHWe 3SKOHOMMKU W
HEKOHTPOAMPYEMAs MUrpaumsa co3gaeT YCNOBUA ANA NPEBPALLEHUA «TPABOAAHbLIX», CAMOAOCTAaTOYHbIX
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rocyZ,apcTB B «XMLLHMKOB». BONpoc 0 TOM, Ha KOro «XULHUKN» ByayT HanaaaTb, ABAAETCA PUTOPUYECKUM.
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PHYSICAL EDUCATION AT THE UNIVERSITY OF MINING AND GEOLOGY
IN THE TREND OF FUNDAMENTAL EDUCATIONAL REFORMATION

Abstract
This paper outlines the compulsory role of physical education within the national educa-tion system
and its contribution to the ultimate goal of comprehensive development. Physical education serves as a
foundational pillar in improving people’s intellectual standards, train-ing high-quality human resources, and
fostering talents to meet the rigorous demands of building and defending the socialist nation.
Keywords:
educational innovation, innovation trend, physical education, sports.

1. Introduction

The school-based physical education (PE) task plays a vitally important role in the cause of
comprehensive educational reformation in the country, aiming to cultivate a new generation of Vietnamese
citizens who are fully developed in terms of morality, intellect, physical stature, and aesthetics. Physical
education within schools is defined as an essential component in enhancing health and physical fitness,
fostering quality, morality, and willpower, as well as shaping students’ personalities. This contributes directly
to fulfilling the demands of national industrialization and modernization, ensuring that the youth are "highly
developed in intellect, physically robust, pure in morality, and rich in spirit."

Recognizing these values, school physical education has always received profound attention from the
Party, the State, all levels of authorities, and the entire society. In particular, over the past years, the Ministry
of Education and Training and the sports sector have maintained close collaboration in comprehensive
orientation and management, driving strong advancements in school-based physical education.
Consequently, the practical execution of physical education in modern institutions urgently demands a
contingent of physical instructors who possess high professional qualifications, profound expertise, and a
solid foundation in pedagogical methods to successfully adapt to contemporary social requirements.

2. Main content

2.1 Ho Chi Minh’s Perspectives on Physical Training

2.1.1 Historical Context and Legal Milestones

Shortly after the Declaration of Independence that established the Democratic Republic of Viet-nam,
on January 30, 1946, President Ho Chi Minh signed Decree No. 14 to institute the Central Department of
Physical Education under the Ministry of Youth. This decree mandated the de-partment to collaborate with
the Ministry of Health and the Ministry of National Education to research methods and implement physical
education nationwide. Following this event, the first Physical Education School was established in Hanoi,
marking the birth of revolutionary Vietnamese physical education and sports.

Subsequently, on March 27, 1946, he signed Decree No. 38 to establish the Department of Youth and
Physical Education under the Ministry of National Education, comprised of the Youth Division and the Central
Physical Education Division.

2.1.2 Core Ideology of the Leader

On the same day of signing Decree No. 38 (March 27, 1946), President Ho Chi Minh wrote the "Appeal
for All People to Practice Physical Exercise" published in the Cuu Quoc (National Sal-vation) newspaper. This

100



HAYYHDbII }YPHAN «COGNITIO RERUM» ISSN (p) 2412-9489 / ISSN (e) 2542-1026 Ne6 / 2026

appeal triggered the nationwide "Healthy for the Country" movement. His core philosophy was encapsulated
in the paradigm: "A healthy citizen makes a healthy coun-try, an infirm citizen makes the country partly
weaker." He asserted that maintaining democracy, building the nation, and developing a new lifestyle all
required physical health, making exercise a duty of every patriotic citizen.

Furthermore, Uncle Ho served as a brilliant, lifelong role model for self-discipline, famously stating, "I
myself practice exercise every single day." His ultimate philosophy merged into four words: "Dan cuong, nuoc
thinh" (Strong citizens, prosperous nation), affirming the direct di-alectical relationship between individual
physical well-being and national prosperity. In March 1960, at a conference for physical training and sports
cadres, he elevated this field by strategically defining sports and physical education as an essential
"revolutionary task."

2.2 The Position, Role, and Current Status of Physical Education in Modern Schools

2.2.1 Position and Role of Physical Education

Physical education is an irreplaceable, compulsory educational activity conducted through both
curricular and extracurricular formats. In the pedagogical system, physical education is divided into two
relatively independent yet interconnected aspects: instructional movement techniques and the development
of physical qualities. It primarily shapes essential lifelong motor skills (such as walking, running, jumping, and
climbing), alleviates psychological and academic stress, builds willpower, and fosters a disciplined, healthy
lifestyle adapted to the rapid rhythm of the industrialization era.

2.2.2 Two Standard Formats of Physical Education Organization

Curricular Learning (In-class): This is the core, foundational format integrated into the university plan.
It aims to systematically develop physical attributes, coordinate mo-tor skills, and provide students with the
technical proficiency needed to execute sports movements properly, while cultivating regular training habits.

2.2.3 Current Status of Physical Education in Higher Education

Despite its institutionalized role, the practical implementation of physical education faces sig-nificant
roadblocks from both systemic and behavioral perspectives:

Institutional Limitations: A considerable number of universities still treat physical education as a minor
or secondary subject. Consequently, investment in infrastructure remains severely deficient. Many modern
campuses suffer from cramped spaces, lack dedi-cated training grounds, or are forced to rent external
facilities. Additionally, outdated and rigid curricula fail to stimulate student interest.

2.3 Proposals for Improving the Quality of Physical Education at Hanoi Uni-versity of Mining and
Geology

2.3.1 Institutional Context Analysis

Favorable Conditions: The physical education sector receives strategic attention and direct guidance
from the University Board of Management. The university is actively piloting the project "Physical Education
Based on Learners’ Demands" for first-year stu-dents of the K70 cohort. Furthermore, the faculty profile is
highly qualified, with 100% of the instructors holding Master’s or Doctoral degrees specializing in Sports and
Physical Education.

2.3.2 Systematic Proposed Solutions

Solution 1: Overall Curricular Reformation and Educational Architecture

Conduct routine professional training workshops for faculty members to deeply assimilate the
contents, paradigms, and rigorous metrics of the newly modernized physical education curriculum.

Solution 2: Pedagogical Orientations for Faculty Members

= Actively execute psychological orientation to cultivate correct and long-term learning mo-tivation
among students, transforming physical training from a compulsory burden into a conscious health-
preservation habit.
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Solution 3: Administrative Management and Infrastructure Security

*Enhance the synchronization and operational connection among the Department of Phys-ical
Education, the University Board of Management, functional departments, and youth unions to establish a
robust framework for mass sports movements.

3. Conclusion

Physical education constitutes an fundamentally important pillar within the framework of the new
national educational curriculum, demanding a highly synchronized, active, and compre-hensive execution
across all institutional levels. Amidst the accelerating demands of national industrialization, modernization,
and global integration, the core missions of constructing hu-man capacity, fostering ethical virtues, and
refining individual personality require the school-based physical education task to become increasingly
practical, innovative, and highly effective.

Consequently, the modernization of physical training must be institutionalized, intensified, and
structurally driven right from the foundational level of teacher training and higher education institutions.

The systematic solutions and pedagogical measures proposed in this paper are directly de-rived from
a thorough, realistic assessment of the specific current conditions at the Hanoi Uni-versity of Mining and
Geology. However, to translate these academic proposals into enduring structural successes, it urgently
requires the collaborative contribution, intellectual exchange, and shared operational experience of various
universities and educational training centers na-tionwide. Most importantly, the sector looks forward to
receiving profound attention, strategic orientation, and robust financial and infrastructural investments from
relevant governing min-istries, state sectors, and authorized departments to successfully meet the historical
demands of fundamental educational reformation.
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SELECT SOME SUPPLEMENTARY EXERCISES TO INCREASE THE EFFICIENCY OF HIGH-HAND SERVICE
TECHNIQUE FOR K70 STUDENTS OF THE NIVERSITY OF MINING AND GEOLOGY

Abstract
By using routine sports science research methods, the author has selected and im- plemented a system
of specialized supplementary exercises to correct common structural errors and increase the efficiency of
the overhand face-forward serving technique for K70 students at the University of Mining and Geology. The
pedagogical application results indicate that the proposed framework effectively assisted students in
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developing stable motor skills, optimizing biomechanical parameters, and eliminating psychological con-
straints during technical execution.
Keywords:
supporting exercises, overhand front serve, students, University of Mining and Geology.

1. Introduction

1.1 Significance and Effects of Volleyball

Volleyball is an highly attractive, easily accessible sport suitable for individuals of all ages and genders.
Within the university environment, it functions as an active recovery mechanism that helps students restore
physical capacity and alleviate mental fatigue after demanding academic lectures.

Regular engagement in volleyball training fundamentally enhances and reinforces overall health while
comprehensively developing core physical components, specifically speed, power, endurance, and agility.
Furthermore, the sport serves as a valuable pedagogical tool for culti- vating strong-willed psychological
attributes, collective consciousness, solidarity, and courage. These qualities equip students with vital life
competencies for their future careers, actively contributing to the sustainable development and defense of
the nation.

1.2 The Core Role of Serving Technique

The game of volleyball consists of a dynamic matrix of fundamental skills that form the basis of team
tactics, including passing, setting, spiking, blocking, and serving. Among these components, the serve
operates as the absolute catalyst that initiates every match, set, and individual rally.

In modern volleyball, serving has transcended its traditional role of merely putting the ball into play
and is now deployed as an explicit offensive weapon. A high-velocity, powerful serve directly challenges the
opposing team’s primary reception (the first pass), destabilizing and disrupting their organized offensive
combinations, which frequently yields direct aces.

Psychologically, an effective serve instills deep confidence and tactical security within one’s own team
while simultaneously applying immense cognitive pressure and emotional inhibition upon the opponents.
Crucially, the server retains complete operational autonomy during the execution of this technique, allowing
them to adjust parameters based on personal mastery and tactical choice without any direct interference
from the opponent or reliance on a teammate’s setup.

1.3 Current Acquisition Status of K70 Students at HUMG

Through practical physical education instruction provided to the K70 student cohort at the Hanoi
University of Mining and Geology (HUMG), the author has observed that the operational efficiency of the
overhand front serve remains significantly constrained. A vast majority of students fail to achieve technical
proficiency and routinely exhibit persistent, systematic errors.

Given the strict limitations on credit hours within the physical education curriculum, a failure to
establish scientifically accurate motor concepts during the initial phase inevitably leads to the crystallization
of faulty kinetic habits. These internalized technical errors form long-term negative motor stereotypes that
become exceptionally difficult to correct in subse- quent training stages.

1.4 Research Objectives

Based on the identified instructional challenges, this study aims to isolate the underlying
biomechanical and pedagogical causes of these technical limitations. Consequently, the ulti- mate objective
is to select, systematize, and evaluate a dedicated framework of supplementary exercises designed to
eradicate common structural errors, thereby maximizing the technical efficiency of the overhand front serve
for K70 students at the Hanoi University of Mining and Geology.
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2. Factors influencing the efficiency of vol- leyball serving technique

2.1 Technical Perfection and Tactical Trends

As a non-cyclic sport with highly volatile and complex scenarios, volleyball requires players to possess
robust physical endurance, psychological stability, and refined technical skills to execute strategic maneuvers
both with and without the ball. Within this framework, systematic technical training enables learners to
master movement mechanics, providing the foundational cornerstone for fluid team tactics. Achieving high-
level technical perfection and consistency shifts the execution of the serve to an automated motor control
mechanism, which minimizes the functional burden on the central nervous system and liberates the
conscious mind from micro-structural details like ball-tossing or arm-swing mechanics. This automation
allows athletes to redirect their focus entirely toward ball velocity, placement, and tactical trends, driving
modern serving strategies to operate as proactive offensive weapons designed to break the opponent's
defensive formation and destabilize their tactical transition.

2.2 Psychological and Physiological Foundations

The diverse psychological manifestations of sports practitioners are shaped by both subjective
variables and external stressors like match pressure, officiating quality, and spectator interference, requiring
instructors to systematically cultivate attributes like courage, decisiveness, and high-achievement readiness
through diversified training environments. Physiologically, these motor skills and technical habits are
established as structural templates within the cerebral cortex through the progressive accumulation and
stabilization of conditioned reflexes. Consequently, pedagogical progression must strictly adhere to the
principle of systematicity—advancing sequentially from low to high difficulty and from simple isolated
components to complex integrated systems—ensuring that each preceding exercise serves as an
indispensable biomechanical foundation for the next.

2.3 Theoretical Foundation and Biomechanical Analysis of the Overhand Front Serve

In competitive volleyball, athletes utilize a diverse repertoire of serving variations—including
underhand, overhand, and jump serves—to generate trajectories like topspin, float, or high-velocity power.

Among these, the biomechanical execution of the overhand
front serve relies heavily on its initial interconnected phases: a

,ﬁ stable preparatory position, where the student stands facing

\ > i i the net with feet staggered half a step apart and weight evenly
& - s . . . . .

{ ) | \\T\\ distributed, followed by a precise ball-tossing technique.

é \SL [/ [/ / (7 4// During the toss, the non-dominant hand elevates and launches

2 @’ A 4 A b the ball vertically 80 - 100cm (or up to 1.5m) high, tracking

Fig. 1 — Biomechanical phases of the slightly toward the hitting side while the legs flex and extend

overhand front serve technique. rhythmically to generate upward kinetic momentum.

Ultimately, avoiding a low or unstable toss in this phase is

critical, as it restricts arm-swing amplitude and renders the final
contact highly inaccurate.

3. Analysis of structural faults and selected supplementary exercises

3.1 Common Technical Failures Among Students

Through systematic pedagogical observations and empirical monitoring of novice K70 students at the
Hanoi University of Mining and Geology, the author identified several prevalent, systematic technical failures
that fundamentally disrupt the correct ball trajectory. First, inconsistent ball tossing occurs when students
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execute unstable tosses that are too far from the body's vertical axis, too low for optimal acceleration, too
high, or tilted to one side. Second, an inaccurate point of contact arises when the hand strikes the ball off-
center—whether too high, too low, or laterally displaced—failing to hit the absolute center of mass and
resulting in irregular flight paths, netting, or out-of-bounds serves. Finally, a flexed hitting arm at the exact
moment of impact limits performance, as the dominant elbow joint remains excessively flexed rather than
reaching full extension at peak height, drastically reducing kinetic force and lowering the initial launch angle.
Selected System of Supplementary Exercises

To thoroughly eliminate the aforementioned structural errors and establish an accurate tech- nical
paradigm, the author selected and implemented a specialized system of seven supple- mentary exercises:

To drive technical progression, the author implemented a targeted training framework consisting of
three core exercises. Exercise 1 (Stationary Toss and Catch) requires students to execute a vertical toss with
the non-dominant hand and cleanly catch it with the hitting arm at the optimal contact window above the
head, effectively eradicating erratic tossing vectors and stabilizing spatial-temporal tracking. Exercise 2 (Dry-
Run Kinetic Coordination) utilizes full technical simulations without a ball following a rhythmic cadence—
sequentially extending the legs, rotating the torso, and striking the fixed non-dominant palm at maximum
reach—to synchronize the kinetic chain and eliminate muscular stiffness. Exercise 3 (Over-the-Net Power
Throws) involves throwing the ball powerfully over the net from behind the endline using an overhand service
motion to enhance segment acceleration, shoulder girdle power, and force application vectors. Following a
rigorous period of pedagogical integration, K70 students demonstrated substantial technical progression,
executing the overhand front serve with a high degree of fluid autonomy, markedly reduced muscle rigidity,
and significantly higher success rates over the net.

Conclusion and recommendations

3.2 Conclusion

*For university students in general, and specifically the K70 cohort at the Hanoi Uni- versity of Mining
and Geology, isolating core technical weaknesses (tossing errors, el- bow flexion, uncoordinated kinetic
chains) and their underlying biomechanical causes represents the absolute foundational prerequisite for
engineering effective pedagogical interventions.

*The empirical deployment of the selected supplementary exercise framework holds crit- ical
diagnostic and developmental value. By systematically transitioning from dry-run simulations to high-fidelity
variations, the framework accelerates error correction, se- cures stable motor stereotypes, and drastically
elevates serving efficiency.

3.3 Recommendations

*Based on the positive educational outcomes yielded by this study, it is strongly rec- ommended that
volleyball instructors within the Department of Physical Education broadly integrate this 7-exercise
supplementary framework into the formal curriculum for all oncoming novice student cohorts at the Hanoi
University of Mining and Geology.

*Throughout subsequent institutional implementations, instructors should continuously track
performance through objective quantitative metrics and motor tests, accumu- lating empirical data to further
refine and optimize the volumetric parameters of the selected exercises.
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A METHODOLOGY FOR USING COMPREHENSIVE TRANSLATION ASSIGNMENTS TO DEVELOP STUDENTS'
PROFESSIONAL TRANSLATION COMPETENCE

This article examines the typological characteristics of comprehensive translation assignments aimed
at developing students' lexical, grammatical, and pragmatic competencies. Various types of exercises are
analyzed, including back-translation, parallel text analysis, translation commentary, transformation tasks,
and corpus-based assignments. Their effectiveness in developing professional translation competence is
substantiated.
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CoBpemeHHass TeopuA nMepeBOfAa PacCMaTpPUBaET MNEpPeBOAYECKYID  KOMMETEHUMIO  Kak
MHOTOYPOBHEBYIO W OMHAMWYECKM pPa3BMBAIOLWLYIOCA CUCTEMY, BK/IOYAIOLWLYIO A3bIKOBYI, TEKCTOBYHO,
KY/IbTYPHYIO, KOTHUTMBHYIO W  CTpaTerMyeckyio cocTasaswowme. B pamkax  ¢GyHKLMOHaNAbHO-
KOMMYHMKaTUBHOIO U KOFHUTMBHOrO MNOAXOAOB MNepeBod MOHMMAETCA He KaK MexaHW4yecKasa 3amMeHa
A3bIKOBbIX €ANHULL, @ KaK CNOXHbIN NPOLECC MEXbA3bIKOBON N MEXKKY/IbTYPHOW PEKOHCTPYKLMKN CMbICAA,
Tpebylouwmii OT NepeBoaYMKa YMEHUS YUUTbIBATb KOHTEKCT, KOMMYHUKATUBHYIO LIe/Ib U MparmaTU4Yeckyto
Hanpas/ieHHOCTb TeKcTa [1, c. 45-48].

Ocoboe 3HayYeHWEe B COBPEMEHHbIX MCCAeaoBaHMAX NpuobpeTaeT uaea o Tom, YTO NepeBoaYecKas
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KomneTeHuMs GOpMUPYETCA He TONbKO Yepe3 YCBOEHWE TeOPeTUYECKUX 3HaHWMW, HO U 4Yepes
CUCTEMATMYECKYIO MPaKTUYECKYIO AeATeNbHOCTb, HAaMNpPaB/ieHHY0 Ha Pa3BUTME HABbIKOB aHa/M3a TEKCTa,
BbIAIBJIEHNS NEepeBoAYECKMX TPYAHOCTEN M BbIbOpa afeKBaTHbIX TPAHCHOPMALMOHHbIX CTpaTernin. B aToi
CBA3M BA)KHYIO POJIb WrPalOT TaKME MeXaHM3Mbl, KaK JEeKCUKO-CEMaHTUYecKne npeobpasoBaHus,
CMHTAKCMYEeCcKMe NepecTpoiKM, a TaK:Ke nparmatmyeckas ajanTauus TeKCTa K YCNOBMSAM NPUHUMalOLLEen
KyAbTypbl [2, c. 112-115].

B ycnoBuax rnobanmsaumm, MHTEHCUUKALMM MEXKAYHAPOAHOrO COTPYAHMYECTBA M pPacLIMPEHUs
MEXKKY/IbTYPHOM KOMMYHMKaLUM 0COBYIO aKTyaIbHOCTb MPUOBpPETaeT pa3BUTUE Y CTYAEHTOB CNOCOBHOCTU K
afleKBaTHOMY M (YHKLMOHANbHO 3KBMBAJIEHTHOMY nepesBoAdy. ITO NpeanonaraeT He TO/MbKO BAafdeHue
A3bIKOBbIMW CpeacTBaMu, HO M CPOPMMPOBAHHOE YMEHME WHTEPNPETUPOBaTb CKPbITbIE CMbIC/bI,
UMMINUNUTHYIO MHPOPMaLUMIO, @ TaKKe Ky/bTYpPHO 06YC/IOBNEHHbIE 31€MEHTbI UCXOAHOTO TeKcTa [3, ¢. 67—
70].

B cBA3M C 3TMM BO3HMKaeT HeobXOAMMOCTb BHEAPEHMA B Y4eDOHbIM MPOLECcC KOMMIEKCHBIX,
MHOTOYPOBHEBbLIX M NPOdECCMOHANbHO OPUEHTUPOBAHHbLIX 3aJaHWiA, MOAEAMPYIOWMX peasibHble
nepesoayeckme cutyaumn. K Takum 3aaHUAM OTHOCATCA YNpParKHEHWS Ha TPaHCHOPMALMOHHbIA aHanus,
obpatHbii nepesos (back-translation), conoctaBuTenbHbI aHanM3 napanienbHbiX TEKCTOB, HanucaHue
NepeBoAYECKOr0 KOMMEHTapMA, a TaKMKe 33a4aHus, OCHOBAHHbIE HA KOPMYCHOM SIMHIBUCTMKE W OLLEHKe
MalUMHHOro Nepeeoaa.

Mcnonb3oBaHWe nogob6HbIX 3afaHWMiA NO3BOMAET He TOJIbKO pPa3BMBATb A3bIKOBYHD M TEKCTOBYHO
KOMMETEHLMIO CTYAEHTOB, HO M (GOPMMPOBATb Y HWUX KPUTMUECKOE MbllWwNeHne, NpodeccMoHanbHyto
pedbnekcnio M cnocobHocTb K 0OOCHOBAaHHOMY BbIOOPY MNEpPeBOAYECKMX pelleHMn. Takum obpasom,
obyyeHune nepeBoay npmobpeTaeTt 60s1ee NPAKTUKO-OPUEHTUPOBAHHbIN U UCCAe0BaTEIbCKUIN XapaKTep, YTo
COOTBETCTBYET COBPEMEHHbIM TpeboBaHMAM MNOATOTOBKM CNELMaNUCTOB B 061ACTU  MENKKYNbTYPHOWM
KOMMYHMKaLmn 1 nepesogoBenenuns [4, c. 98-101].

MepeBoayecKasa KOMMNETEHUNA B COBPEMEHHOW NMHTBUCTUKE U NEPeBOA0BEeAEHUN onpeaenneTca Kak
KOMIM/IEKCHasA CMOCOBHOCTb OCYLLECTBAATb MEXNKbA3LIKOBYO TPAHCHOPMaLMIO TEKCTA C COXPaAaHEHMEM ero
CEMaHTUYECKOM, NpParmaTMYeckol U CTUIMCTUYECKOWN LLeNoCcTHOCTU. OHa BK/IOYAEeT He TO/bKO B/ageHue
JIEKCUKO-TPaMMaTUYECKMMM CPeaCcTBaMU ABYX A3bIKOB, HO U YMEHWUE MHTEPNPETUPOBATb TEKCT B LUIMPOKOM
KY/IbTYPHO-KOMMYHUKAaTUBHOM KOHTEKCTE, y4MTbiBaA ero GpyHKUMOHANbHYIO HamnpaB/ieHHOCTb, agpecaTa u
KOMMYHMKaTMBHYIO CUTyaLMIo.

CornacHo QYHKUMOHANbHO-KOMMYHUKATUBHOMY MoAxody, MepeBoj PacCMaTPMBAETCAs He Kak
MeXaHMYecKan 3ameHa A3bIKOBbIX e4MHUL, a KaK MPOLLECC BTOPUYHOIO TEKCTOMOPOXKAEHUSA, MPU KOTOPOM
OCYLLECTB/IAETCA PEKOHCTPYKLMA CMbIC/IA UCXOLHOIO COOBLEHMS B YCIOBUAX APYroi A3bIKOBOW CUCTEMbI.
MpyM 3TOM KNHOYEBLIM CTAHOBUTCA NPUHUMN GYHKUMOHANbHOM 3KBMBANEHTHOCTM, Npeanonaralowmii
OOCTUXKEHME aHaNOMMUYHOrO KOMMYHMKATMBHOro sddeKkTa B TeKCTe MepeBoda, AaKe Npu U3MEHEHUU
$OpManbHOM CTPYKTYPbl MICXOAHOIO BbiCKasbiBaHMsA [2, c. 112].

[daHHble TpaHchopMaLmMmn NO3BONAIOT aAaNTUPOBATb CTPYKTYPY UCXOAHOMO TEKCTA K HOpMaM U y3ycy
LeneBoro fA3blka, COXPaHAs NpPW 3TOM €ro cemaHTMyeckoe aapo. Mx wucnonb3osBaHve o6ycnoBieHo
CUCTEMHBIMM PA3IMUYNAMM A3bIKOB, @ TaKXKe PasnumMaAMM B CNocobax BbIparKeHUA IOTMYECKMX, BPEMEHHbIX
N NPUYNHHO-CNEACTBEHHbIX OTHOLWEHWNA.

MMeHHO Ha OCHOBE YKa3aHHbIX TPaHCHOPMALMOHHbIX MEXaHN3MOB CTPOATCA COBPEMEHHbIE NPaKTUKO-
OPUEHTMPOBAHHbIE 334aHWNA MO NepeBOAy, Hamnpas/ieHHble Ha GOPMUPOBAHUE Y CTYAEHTOB YCTOMUYMBLIX
npodeccMoHanbHbIX HaBblKOB. TakuMe 3a4aHuA Cnoco6CTBYIOT Pa3BUTUIO YMEHMA aHaAU3MPOBaTb TEKCT,
BbIABAATbL MOTEHUMANbHblE MepeBoAYeckMe TPYAHOCTM W BbiIGMpaTb OMNTUMANbHble CTpaTerMm UX
NnpeogosieHns, 4YTo B KOHeYHOM wuTore obecneumaeT ¢GpopmMpoBaHME MOSHOLEHHON MepeBoAYecKoi

107



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

KOMMETEHLUN B YyCNOBUAX NPOdeCccCMOoHaNbHOM aeaTenbHOCTH [3, c. 67—-69].

Ha ocHOBe aHa/M3a y4ebHbIX MaTepPManoB MOXKHO BblAENTb HECKONbKO KAHOYEBbIX TUMOB 3a4aHWN.

1. 3apgaHunAa Ha TpaHCHOPMALMOHHDI aHaNAu3

K HMM OTHOCATCA ynparkHeHus, Tpebylowme UAeHTUOUKALUUM UM NPUMEHEHUA NepeBOAYEeCKUX
TpaHcpopmaumm (transposition, modulation, addition, omission).

Hanpumep, cTyaeHTam npeasiaraetca oOnNpefennTb WM3MEHEHUA CTPYKTYpPbl MNPegioXKeHua npu
nepesoge: Although the weather was cold, they continued their journey.

Takue 334aHMA pPasBMBAOT CNOCOOHOCTb K CTPYKTYPHO-CEMAHTUYECKOMY aHanM3y TeKCcTa U
bopMMpYIOT HaBbIK OCO3HAHHOIO BbiIbOpa NepeBoaYecKom cTpaTterum [4, c. 98].

2. Back-translation tasks (06paTHbIit nepesoga)

[aHHbIN TMN 334aHWIA NpeanonaraeT nepesos, TEKCTa HA LeneBon A3bIK C nocieayowmm obpaTHbIM
nepeBoOM Ha UCXOAHbIN A3bIK. 9TO NO3BOASAET BbIABUTb CEMAHTUYECKME NOTEPU U USMEHEHUA CTPYKTYPbI.

OcHOBHble 3aga4n:

® BbIIB/IEHWE CMbIC/IOBbIX MCKAXKEHWI;

® aHaNM3 NepeBOAYECKUX CABUIOB;

® CPAaBHEHWE NCXOAHOTO N UTOTOBOFO TEKCTA.

3¢ddeKTUBHOCTL AAaHHOrO MeToAa NOATBEPNKAAETCA WCCAefoBaHMAMM B 061aCTU KOTHUTUBHOW
JINHIBUCTUKM [5, c. 33-36].

3. Parallel text analysis

3apaHnA AaHHOIO TUMNa HanpaB/eHbl HAa CONOCTAB/AIEHME OPUTMHAMA M NEPEBOAA C LLe/IbIO BbIABAEHMA:

* 106aBeHN;

® ONyLLEeHN;

® CTPYKTYPHbIX UISMEHEHWA;

® CTENEeHN 3KBUBANIEHTHOCTMU.

3ToT TUN  ynpa)XHeHu ocobeHHO apdeKTMBEH npu  paboTe C  XyLOXKECTBEHHbIMU U
ny6AMUNCTUYECKMMUM TEKCTaMM, NMOCKOJIbKY NO3BOIAET Pa3BMBaTb KPUTUUECKOE MbILL/IEHME NEPEBOAUMKA [6,
c. 51].

4. Translation commentary writing

CTyAeHTbl BbINOMHAIOT NEpeBOA, TEKCTa M COMPOBOXAAIOT €ro aHa/MTUYECKUM KOMMEHTapuem,
BK/IIOYAIOLLMM:

* NepeBoAYeCKME TPYAHOCTH;

* TpaHchopmaLmy;

* NpobeMbl 3KBMBAZIEHTHOCTY;

® CTUZIMCTUYECKME peLlEHMA.

Takoi popmaT cnocobCTBYET PA3BUTMIO METAA3bIKOBOTO MblLLIEHMA U NpodeccMoHanbHOMN pednekcnm
[7, c. 120].

5. Multiple translation variants

3apaHve npeanonaraer co3faHne HECKOJIbKMX BapUaHTOB NepeBoaa O4HOMO TEKCTA:

* 6yKBa/NbHOrO;

® CEMAHTUYECKOrO;

® KOMMYHWKaTUBHOTO.

CpaBHeHWe BapnaHTOB NO3BOJIAET BbIABUTb BAUAHME CTPATErMmn nepesosa Ha KOHEYHbIM pe3yibTaT U
pa3BMBaEeT CNOCOBHOCTL K BbIOOPY ONTUMAbHOrO pelleHus [8, c. 74-76].

6. Corpus-based translation tasks

Mcnonb3oBaHWe KOPNYCoOB M C/I0Bapei NO3BOAAET CTYAEHTAM:
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® BbIABAATb YAaCTOTHOCTb YNOTpebieHnA TEpPMUHOB;

¢ BbIbUpaTb Hanbonee aAeKBaTHbIE SKBUBANEHTbI;

® aHA/NIM3MPOBATb KOHTEKCTYa/IbHbIE 3HAYEHMUA.

[aHHbIM TN 3a4aHNIA COOTBETCTBYET COBPEMEHHbIM TEHAEHUMAM LUNMGPOBON IMHIBUCTUKM [9, c. 88].

7. Machine translation evaluation tasks

CpaBHeHMe MALIWHHOIO M YeI0BEYECKOro NepeBoaa NO3BONAET:

® BbIABAATL TUMMYHbIE OLWMOKM MaLLMHHOIO NEPEBOA3;

® KNacCMPUUMPOBATL OLUIMOKM (NEKCMYECKME, FTpaMMaTUYECKMe, NparmaTuyecKkme);

® y/Iy4LlaTb UTOTOBbIN TEKCT.

9T 3a4aHMA GOPMUPYIOT KPUTUYECKOE OTHOLLIEHME K aBTOMATUYECKMM cuctemam nepesoga [10, c.
102-105].

KomnieKcHoe ncnosb3oBaHMe onMcaHHbIX TUNOB 3a4aHni obecneymBaert:

® pa3BUTME NEepeBoaYEeCcKo rMbKocTy;

¢ popMMpOBaHME CTPATEINMYECKON KOMMETEHUMMU;

® yNyylIeHWe HaBbIKOB aHa/M3a TEKCTa;

® Pa3BUTUE MENKKYIbTYPHON 0CBEAOMNEHHOCTMH;

* MoBblWeHME KayecTBa NpopecCMOHANbHOO NepeBosa.

Takum o06pasom, npeasoKeHHas cUcTeMa 3343aHUIN MOXKET PaAacCMaTPMBATLCA KaK METOLAMYECKM
060CHOBaHHbIM WHCTPYMEHT  MOBblWeEHUA KayecTBa NnoAroToBKN  CTYAEHTOB-NepeBOAYUKOB,
OPMUEHTUPOBAHHDBIM Ha GOPMUPOBAHUNE YCTONUMBDLIX MPOGECCUOHANBHbBIX KOMMNETEHUUIN N obecneyeHne ux
rOTOBHOCTM K peLLeHMIO LUMPOKOTo CMEKTPa NeEPEBOAYECKUX 33434 B PeasibHOM KOMMYHMKaTUBHOM
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A3bIKY. AHAIN3NPYIOTCA CYLLLHOCTb, BUZbl U MPUHLMMbI OLLEHUBAHUSA, @ TaKKe POJib PYBPUK KaK MHCTPYMEHTa
NOBbILEHNA OOBEKTMBHOCTM W MNpO3payHOCTM obpasoBaTenbHoro npouecca. lMogyepkuBaeTca, 4TO
COBPEMEHHOE OLEHWBaHME BbIXOAWUT 33 PaMKU TPAAULMOHHOIO KOHTPOASA 3HAaHMMA U CTAHOBUTCS BaXKHbIM
KOMMOHEHTOM 0by4YeHUs U PA3BUTMA KOMMETEHLMN 0OyYatoLLUXCA.
Kntouesble cnosa:
oueHuBaHWe, poOpMaTUBHOE OLEHUBAHME, KOMMNETEHLUNM, PyOpPUKa,
TecTupoBaHue, obpasoBaTesibHbIN NpoLecc.
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THEORETICAL BASIS OF THE ASSESSMENT SYSTEM IN FOREIGN LANGUAGE TEACHING

The article examines the theoretical foundations of the assessment system in foreign language
teaching. It analyzes the nature, types, and principles of assessment, as well as the role of rubrics as a tool
for improving the objectivity and transparency of the educational process. It is emphasized that modern
assessment goes beyond traditional knowledge testing and becomes an essential component of teaching and
the development of learners’ competencies.

Keywords:
assessment, formative assessment, competencies, rubric, testing, educational process.

CoBpemeHHble 06pa3oBaTesibHble CUCTEMbI XapaKTepPU3YOTCA NepexoaomM OT 3HAHUE LEeHTPUUYECKoM
MOEeNN 0BYYEHUSs K KOMMNETEHTHOCTHO-OPMEHTMPOBAHHOMY MoAxo4dy, MPU KOTOPOM OCHOBHOM aKUEeHT
AenaeTcA He Ha NPOCTOM YCBOEHUW MHPOPMALLMK, @ HA GOPMUPOBAHMM Y ODYHAIOLLMXCA YCTONYMBbIX YMEHUIA
M HaBbIKOB MX MPaKTUYECKOro NPUMEHEHUS B PeasibHbiX KOMMYHUKATUBHbIX CUTyauuMax. B aTux ycnosuax
OLleHMBAHWE NpPMOBpPEeTaeT He TO/IbKO KOHTPO/JbHYIO, HO W Pa3BUBAIOLLYIO, MOTMBALMOHHYIO MU
OMarHOCTMYECKYI GYHKLUMM, BbICTYNas BaKHbIM MHCTPYMEHTOM YNpaBAeHUs Yy4ebHbIM MpPoLeccom W
NoBbILIEHMA KayecTBa obpasoBaHus B Lenom [1, c. 32].

Ocoboe 3HayeHue npobsiema oueHMBAHUA NpuobpeTaeT B 0OYyYEHUM MHOCTPAHHbLIM A3blKam, rae
pe3ynbTaTbl 06y4YeHMA HOCAT KOMMJIEKCHbIM XapaKTep M BKAOYAKOT pPasBUTUE YeTbIPEX OCHOBHbIX BUAOB
peyeBOl AEATENbHOCTU: YTEHUA, ayAMPOBaHUA, MMCbMa U roBopeHns. TpaanuUMOoHHbIe GOPMbl KOHTPOS,
OPMEHTUPOBAHHbIE MPEUMYLLECTBEHHO Ha NPOBEPKY 3HAHUI, He BCeraa No3BO/IAIOT B NOJIHOM Mepe 0TpasuTb
YpOBeHb CPOPMMPOBAHHOCTU KOMMYHMKATUBHOM KOMNeTeHUuMn obyudatoumxca, 4to TpebyeT nepecmoTpa
CYLLECTBYIOLLMX NOAXOA0B K OLleHNBaHMUIO.

AKTyaNbHOCTb  MUcCnegoBaHMA 0OycnoBAeHA HeobXOAMMOCTbIO MOBbIWEHUSA OOBEKTUBHOCTY,
Npo3payHoCcTM U 3PPEKTUBHOCTU OLLEEHUBAHUA B OBYYEHUU MHOCTPAHHbIM A3blKaM, a TaKXKe BHeApeHuA
COBPEMEHHbIX KPUTEPUEB N UHCTPYMEHTOB OLLEHKW, COOTBETCTBYIOLLMX MeXAyHapoaHbIM 06pa3oBaTe/ibHbIM
CTaHZapTam. B ycnosuAx mopepHM3aumm cuctembl 0bpa3oBaHMA 0COBYIO 3HAYMMOCTb NpuobpetaeT
MUCNONb30BaHME KOMMETEHTHOCTHbIX, (GOPMAaTUBHbIX M anbTEePHATUBHbIX MNOAXOAOB K OLIEHMBAHWIO,
No3BOJIAIOLLNX YUNTbIBATb MHAUBUAYAbHblE 0COBEHHOCTM obyyvaloumxca M obecneunBaTb HenpepbiBHOE
Pa3BUTME UX YY4EOHbBIX AOCTUKEHUA.
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Kpome TOro, aktyanbHOCTb paboTbl YCUAMBAETCA aKTUBHbIM BHeApeHnem LMPPOBbLIX TEXHOMAOTUIA U
3/1eMEHTOB UCKYCCTBEHHOTO MHTE/INIEKTA B 06pa30oBaTe/IbHbIN NPOLLECC, YTO OTKPbIBAET HOBbIE BO3MOXKHOCTH
AN aBTOMATU3aLMKN OLLEHMBAHWSA, NOBbIWEHWUS ero TOYHOCTU U obecrneyeHma onepaTUBHOM 06paTHOM CBA3M.
B cBA3M C 3TMM BO3HMKaAET HEOHBXOAMMOCTb HAY4YHOTO OCMbIC/IEHUA COBPEMEHHbIX NOAXOA0B K OLEHUBAHMUIO
W X aganTauum K yCI0BMAM HaLMOHaAbHOM cucTeMbl 06pa3oBaHus.

TakmMm 0bpasom, nccnegoBaHME COBPEMEHHbIX NOAXOAO0B K OLEHNBAHUIO B 0OYYEHUU MHOCTPAHHbIM
A3blKaM  NpeacTaBAsAeT  Cco6O0OM  BaXKHYH  Hay4yHO-MPAKTUYECKYK  3afayy, HaAMNpaB/AeHHY  Ha
COBepLIEHCTBOBaHME 06pa3oBaTeIbHOMO NPOLLECCa M NOBbILEHME KaYecTBa NOArOTOBKM 06yYatowmuxcs.

B oT/iMumne oT TeCTUPOBAHUSA, KOTOpOeE NpeacTaBAseT coboM NNLLb MHCTPYMEHT CTaHAAPTU3UPOBAHHOTO
M3MEPEHMA YPOBHA 3HAHUW WM YMeHMI obyuyalowmxcA, OLEeHMBAHWE OXxBaTbiBaeT 3HauuTenbHo 6onee
LWMPOKKUIA crneKkTp obpasoBaTesibHbIX AENUCTBUIM, BKAOYas HabaogeHWe, aHanM3 yyebHon aeATenbHOCTH,
dopmupoBaHMe 0OpPaTHOM CBA3M WM MPUHATME Nefarornyeckux pewenui [2, c. 18]. Takum obpasom,
TEeCTMPOBaHME ABAAETCA UL OAHMM U3 YaCTHbIX MHCTPYMEHTOB B 0bLLEel cucTeme oueHMBaHuA.

CoBpemeHHas neparornMyeckas Hayka paccMaTpuBaeT OLEHMBaHME Kak MHOrodyHKUMOHa/bHbIN
npoLecc, BbINOAHAOWMA pAL B3aMMOCBA3aHHbIX QYHKUMIA. K Yncny KntodeBbIX OTHOCATCA AMArHOCTUYECKas,
dopmaTMBHAA U cymMmaTMBHaAA GYHKLMK. inarHocTMyecKas GyHKLMA NO3BONAET BbISBUTb UCXOL4HbIN YPOBEHD
NoAroToBKM obyyatowmxcs, onpeaennTb uX o6pasoBaTesibHble MNOTPEBHOCTM W CKOPPEKTUPOoBaTb
cofeprkaHne obyyeHus. PopmaTneHas GyHKUMA HANpaB/ieHA Ha COMPOBOXAEHWEe y4yebHOro npouecca u
obecrneyeHne HenpepbiBHOM 0OpPaTHOM CBA3WM, CMOCOOCTBYIOWEN YAYYLIEHUIO pe3y/bTaToB 0bydyeHus B
npouecce Ux gocTuKeHma. CymmaTneHas GyHKUMA obecneynBaeT UTOTOBYIO OLEHKY YY4EOHbIX OCTUNKEHUN
Nno 3aBepLUeHnn onpeaenéHHOro atana obydyeHus [3, c. 54].

Kpome TOro, B coBpemMeHHOM neparornke Bcé 6osbllee 3HaYeHWe npuobpeTaeT passuMBatoLWan
OYHKLUMA OUEHUBAHMA, KOTOpPas 3aKAlo4aeTcs B CTUMY/IMPOBAHUM yyebHOM moTuBaumn, GopmMmnpoBaHUU
HaBbIKOB CAMOOLLEHKN U PAa3BUTUN OTBETCTBEHHOCTM 06yYatoLWwMXcaA 33 pesybTaTbl COBCTBEHHOro 06yYeHus.
TakmMm 06pa3om, oLeHNBaHME BbICTYNAET HE TOJIbKO KaK MHCTPYMEHT KOHTPO/IS, HO M KaK BaXKHbI MEXaHU3M
ynpaB/ieHMA KayecTBOM 06pa3oBaHMA U IMYHOCTHOIO Pa3BUTUA obydatoLmxcs.

dopmatusHoe oueHuBaHue (formative assessment) HanpaB/ieHO Ha NOALEPKKY U COMPOBOXKAEHME
npouecca obyyeHusa. Ero OCHOBHas Uesb 3aKAOYaeTcA He B BbICTaBAEHWW MWTOTOBOM OLEHKM, a B
obecneyeHnM NOCTOAHHOM 0BpaTHOM CBA3M MeXKAay npenogasaTtesnem u obyyatrowmmen. bnarogaps atomy
obyuvatowmMecs MOy4atoT BO3MOMKHOCTb CBOEBPEMEHHO KOPPEKTMPOBATb CBOM YyyebOHble AelcTBMA, a
npenogasateNb — afanTMpoBaTb MeTOoAbl U codep’kaHue obydyeHus B 3aBUCMMOCTU OT BbIAB/IEHHbIX
TpyaHocTeit [3, c. 54-56]. PopmaTnBHOE OLEHNBaHME CNOCOBCTBYET PAa3BUTUIO METAKOTHUTUBHbIX HaBbIKOB,
NOBbILEHMIO y4ebHOM MOTUBALMN U GOPMUPOBAHMIO CAMOCTOSTE/IBHOCTM 06YyYatoLLMXCS.

CymmaTtuBHOoe oueHMBaHMe (summative assessment) npumeHseTca ANA nNoABeAEHUS WTOroB
obyyeHns no 3aBeplUeHMM onpeaenéHHoro yuyebHoro nepuoga, moayns unm kypca. OHoO HanpaBieHOo Ha
onpeaeneHne ypoBHA AOCTUXKEHUA 06pa3oBaTeNbHbIX Pe3ybTaToB M 06bIYHO BblparkaeTcs B BuAe 6annos,
OLLEHOK uau ceptudukatos [4, c. 67-69]. [laHHbI BUA, OLEHWBAHUA MUIrPaeT K/AUYEBYIO POJib B CUCTEME
KOHTPONA KayecTBa 06pa3oBaHMA, OAHAKO ero orpaHUYeHMem ABAAETCA HeAoCTaTO4YHasA OpPMEeHTauusa Ha
npouecc obyyeHWsi, MOCKONbKY OHO (UKCUMPYET yKe AOCTUTHYTbIA pes3y/nbTaT, a He AWHAMMUKY ero
dopmunpoBaHuA.

OuarHoctnueckoe oueHuBaHue (diagnostic assessment) Mcnonb3yeTcA Ha Havya/lbHOM 3Tane
0BOYYEHUS U CNYKUT NS BbIABNEHMA UCXOLHOIO YPOBHA 3HAHWUM, YMEHUIM U HaBblKOB 0by4yatowmxcs. OHO
Nno3BOJIAET ONpPeaennTb CU/IbHbIE U clabble CTOPOHbI NOArOTOBKU, a TaKKe CMPOrHO3MPOBaTb BO3MOMKHbIe
TPYAHOCTM B Mpouecce AanbHenwwero obyyeHus [5, c. 21-23]. Ha ocHoBe pe3ynbTaToB AMarHOCTUYECKOro
OLLeHMBAHMA NpenogasBaTelb MOXKET KOPPeKTUpoBaTb y4ebHyo nporpammy, BbIGMpaTb COOTBETCTBYOLWME
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MeToAbl 06yYeHUA N MHANBUAYANM3NPOBATb 06pa3oBaTe/IbHbIN Npouecc.

TakMm 06pasom, aHanM3 OCHOBHbIX BWAOB OLUEHWBAHMA MOKa3blBaeT, 4YTO COBpPEeMeHHas
nepgarornyeckan cucrema TpebyeT MX KOMMIEKCHOrO NpMMeHeHMA. ToNbKo MHTerpauma $GopmaTMBHOTO,
CYMMaTMBHOFO M AMArHOCTMYECKOrO  OLEeHMBAHWMA  no3gonfeT  obecneynTb  HenpepbIBHOCTb
obpasoBaTesibHOro npouecca, NoBbICUTb ero 3PpPEKTUBHOCTb U OPUEHTUPOBATbL 0ByYeHNe Ha AOCTUKEHME
yCTOMuMBbIX 06pa3oBaTeNbHbIX PE3Y/IbTATOB.

OOHUM U3 KNtoYeBbIX NPUHUMMOB ABAsAeTcs BanangHocTtb (validity), KoTopas oTpakaeT cTeneHb
COOTBETCTBMSA MCMO/Ib3YEMbIX OLLEHOYHbIX MHCTPYMEHTOB LENSAM W coAep)kaHuio obyuyeHusa. UHbimu
CNOBaMW, OLLEHMBAHWE CYMTAETCA Ba/IMAHbIM B TOM C/yyae, €CiM OHO AENCTBUTENIbHO M3MepsieT Te
KOMMETEHLMN, KOTOpPble 3aaB/ieHbl B 06pa3oBaTe/ibHbIX pe3ysbTaTax [6, c. 44—46]. HapyweHne BaanaHoCcTm
NPUBOAMUT K UCKAXKEHWNIO PE3Y/IbTAaTOB U CHUMKEHUIO NEeAarormyeckomn LeHHOCTM OLEHKM.

He mMmeHee BakHbIM sBAseTcA npuHUMN HagéxHoctu (reliability), koTopbli npeanonaraer
CTabMNbHOCTb M BOCMPOM3BOAMMOCTb PE3YNbTAaTOB OLEHNUBAHMA NPY NOBTOPHOM NPUMEHEHUWN OANHAKOBbIX
WNN 3KBMBANEHTHbIX MHCTPYMEHTOB. BbicOKas HaaéXHOCTb obecrneuyMBaeT MUHUMM3ALUIO CAYyYarHbIX
OWMDOOK M3MEpPEeHMA M MOBbIWAET AOBEPME K Pe3ynbTaTaM OLEHMBAHMA CO CTOPOHbl BCEX YYACTHMKOB
obpasoBaTesbHOro npouecca.

MpUHUMN O6BEKTUBHOCTM HaMpaB/eH Ha CHUXEeHUe BAUAHUS CybbeKTMBHOro ¢dakTopa
npenogasatena MNpu BbICTaBNEHMM OUeHOK. OH npeanonaraeT MCNoAb30BaHME YETKO Pa3paboTaHHbIX
KpuTepmes, PybpUMK U LWKaN OUEHNBAHMA, MO3BONAOWMX CTAHAAPTU3MPOBATL NPOLLECC NPUHATUA PeLUEeHUN.
Peanusauma p[aHHOrO nMpMHUMNG OCOBEHHO BarKHa MpPU OLEHKE MNPOAYKTUBHbIX BWAOB pe4yeBou
[EeATeNbHOCTU, rae TPAANLMOHHO BbICOK PUCK CyOBEKTUBHOM MHTEPNPETALLMKN PE3YNbTATOB.

MNpo3payHocTb (transparency) oueHMBaHWA O3HA4aeT, YTO KpUTepuW, MpoLeaypbl U OXuaaemble
pe3ynbTaTbl A0MKHbI BbiTb 3apaHee M3BECTHbI M NOHATHbI 0byYatoWmMmca. JaHHbIA NpUHLMN cnocobcTeyeT
NOBbILIEHMIO LOBEPUA K CUCTEME OLEHNBAHMA, CHUMKEHUIO TPEBOMXKHOCTM 0byYaroLWmxca n GoOpMUPOBAHUIO Y
HMX OCO3HAHHOTFO OTHOLLEHUSA K y4eBHbIM JOCTUKEHMAM.

MpuHuMn ayTeHTMYHOCTM (authenticity) npepgnonaraetT ucnonb3oBaHWMe 3a4aHW, MaKCMMaNbHO
NPUBNMKEHHDBIX K peasibHbIM KOMMYHUKATUBHbLIM CUTYyaLMAM. B KOHTEKCTe 06y4YeHMA MHOCTPAHHbIM A3bIKam
3TO O3HAYaeT BK/IOYEHME B OLLEHOYHbIE 33aHMA PeasibHbIX peyeBbiX 33434, MOAEIMPYIOLLNX eCTECTBEHHbIE
ycnosus obueHua [7, c. 59—61]. AyTeHTUYHOE oLeHMBaHMe cnocobeTeyeT GopMUPOBaHMIO GYHKLMOHANbHOM
A3bIKOBOM KOMNETEHLMM U NOBbILAET NPAKTUYECKYIO 3HAUYMMOCTb OByYeHus.

OcHoBHOM ¢yHKUMEN pybpuK aABnseTca obecneyeHMe OOBEKTUBHOCTM M CTaHAaApPTU3ALMM
OLLleHMBAHMA, MOCKONbKY OHW MUHUMUSUPYIOT BAUAHME CYOBLEKTUBHOrO MHEHMA npenogasartens U
No3BOJIAIOT MPUMEHATb eAuHble KPUTEPUU K pasnuyHbim pabotam obyyatowmxca. bnarogaps stomy
NOBbILIAETCA CONOCTaBUMOCTb Pe3yNbTaTOB U YKPENASAeTcA 40BEPUE K CUCTEME OLIEHMBAHMA CO CTOPOHbI BCEX
y4acTHUKOB obpa3oBaTenbHOro npouecca [8, c. 73-75].

BaKHbIM NpenmyLLecTBOM pPyOpUK sBAAETCA UX AnpaKkTudeckaa GyHKumna. OHM 3apaHee onpeaensaoT
TpeboBaHMA K Ka4yecTBY BbIMOJIHEHMA 3a4aHWA, YTO MO3BONSAET ObyyaloWMMcAa YETKO MOHUMATb, Kakue
MMEHHO NoKasaTenu 6yayT OLeHMBaTbCA M KaKMe YPOBHU AOCTUMKEHMA CyLLecTBytoT. ITo cnocobcteyeT
NOBbILIEHWUIO OCO3HAHHOCTM Yy4ebHOM [EeATeNIbHOCTM, CHUMNKEHWUIO HeonpeaenéHHoCTM U GOopPMUPOBAHUIO
OPUEHTUPOB AN1A AOCTUXKEHUA Boiee BbICOKUX pe3ynbTaToBs.

Kpome Toro, ucnosb3oBaHWe pybpUK aKTUBHO CNOCOGCTBYET Pa3sBMTUIO HABbIKOB CAMOOLLEHKU U
pebnekcun. OO6yuatlowmecs MNOAy4arOT BO3MOMKHOCTb CaMOCTOATE/IbHO aHa/AM3MPOBATb COOCTBEHHbIE
[OCTUMKEHUA, CONOCTaBNATb UX C 3aJ@aHHbIMU KPUTEPUAMU U BbIABAATbL 06/1acTH, Tpebytolmne yaydlleHus.
TakmMm 06pasom, pybpuKa CTaHOBUTCA HE TOJIbKO MHCTPYMEHTOM KOHTPOAIA, HO U CPeACTBOM 0ByYeHUs, uTo
NO/IHOCTbIO COOTBETCTBYET NPUHLMMNAM KOMMNETEHTHOCTHOMO NOAX043 B COBPEMEHHOM 06pa3oBaHUM.
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TakMm 06pa3om, NPoBeAEHHbIN TEOpPeTUYECKUI aHaan3 CBUAETENbCTBYET O TOM, YTO cuUcTemMa
OLEeHMBaHMA B  OOYyY4EHMW  WMHOCTPAHHOMY  A3bIKYy NpeacTaBnseT  CcoOOM  KOMMEKCHbIA WU
MHOTOdYHKUNOHANbHbIN NPOLLECC, HaNPaBAEHHbI He TO/IbKO HA GUKCAUMIO y4ebHbIX pe3ybTaToB, HO U Ha
UX WHTepnpeTaumio W nocneaytouwiee passutne. CoBpeMEHHble Hay4yHble NOAXOAbl NOAYEPKMBALOT
npuopuTeT GOpMaTUBHOMN PYHKLMM OLLEHMBAHMSA, @ TAKIKE 3HAYMMOCTb €ro NPO3PaAYHOCTU, aYTEHTUYHOCTU U
meToauyeckon obocHoBaHHOCTUM. 0Ocoboe BHUMaHWE YAENAETCA MPUMEHEHUID CTPYKTYPUPOBAHHbIX
OLLEHOYHbIX WMHCTPYMEHTOB, B 4YacTHOCTM pybpukK, obecneumBatowmx CUCTEMHOCTb, OBBEKTMBHOCTb M
nefarormyeckyto LeaecoobpasHoCTb NpoLecca oLeHNBaHuA.
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YAK 611.44
A6panos baitHazap LLbixHa3apoBuy
MpenoaasaTtens Kadeapbl «KAHAaTOMUN YeNOBEKaA,
Tonorpaduyecko aHaTOMMUKN U ONEPATUBHOMN XNPYPTUN»,
locyAapcTBEHHbI MeANLMHCKUIA YHUBEPCUTET TYpPKMEHUCTaHa MMeHM MblpaTa MappbleBa
TypkmeHucTaH, Awxabag

KIMHUYECKAAl AHATOMWA CUHOATPUA/IbHOW 30HbI CEPALA U TONOrPA®UYECKOE
OBOCHOBAHWE XUPYPTUYECKUX AOCTYNOB NPU MUHUMHBA3SUBHOW KOPPEKLIUM APUTMUIN

AHHOTauuA

B cTaTbe npeacTaBaAeHO KAMHUKO-aHaTOMU4Yeckoe 060cHOBaHMe Tonorpadumn CMHOATPUANbHOM 30HbI
cepaua n pas3paboTaHHbIX HAa €e OCHOBE XMPYPrUYecKUX AO0CTYMNOoB, MPUMEHAEMbIX MPU MUHUNHBA3UBHOWN
KOPPEKLMN HapyLeHUN cepaevyHoro putma. Ha ocHoBe geTanbHOro aHaan3a MaKpo-MUKPOCKOMMUYECKOro
CTPOEHMA MNpPaBOro npeacepama OMNUCAHA MPOCTPAHCTBEHHAA JIOKA/M3aUMA CUHOATPUANbHOIO Yy3na,
0CODEHHOCTWN €ro KPOBOCHAOXKEHMUA N3 OAHOMMEHHOM apTepPmnK, a TakKe B3aMMOOTHOLLEHMA C NOrPaHUYHbIM
rpebHem, yLKOM NpaBoro Npeacepans U yCTbeMm BEPXHEN Mool BEHbI.

Kniouesble cnosa:
CMHOATpManbHas 30Ha, KNIMHMYECKAA aHAaTOMMA, CUHYCOBbIN y3er,
MMWHUWMHBA3UBHAA XMPYPrus, HapylweHma puTma cepaua.

PasBuTWE WHTEPBEHUMOHHON KapAWONOTMM W CEepAeyYHO-COCYAMUCTOM XMPYprMM B MocC/ieaHue
OEeCATUNETUA CMECTUNO GOKYC NeYeHns TaxMapuTMKIA, B YaCcTHOCTU Gubpuanaumm npeacepamni, B CTOPOHyY
MWHWUMHBA3MBHbIX BMELLATEIbCTB. IHA0BACKYIAPHAA KaTeTepHasa AeCTPYKLMUA U BUAEOTOPAKOCKOMNUYECKas
pafmoyacToTHasa abnauma cTanm BbICOKOIDDEKTUBHBIMM aNbTEPHATUBAMM OTKPbITbIM ONepauuam Ha
OTKpbITOM cepaLe. OCHOBHas 3a4a4ya TakMx BMeELLATeIbCTB 3aKNH0YaeTCA B CO34aHWUM IMHUI INEKTPUYECKON
M30M1ILMM  NATONIOTMYECKUX MyTel MNpOBeAeHWA  MMNY/AbCa MPU  MaKCMMANbHOM  COXPaHEHUU
YKM3HECnoCcobHOCTU 34,0POBOIO MMOKAPAA U 3/1IEMEHTOB NPOBOAALLEN CUCTEMDI.

Cpeay Bcex CTPYKTYp aBTOMaTM3Ma cep/La CMHOaTpManbHaa 30Ha MMEET onpeaensiollee 3HaueHue,
NMOCKO/IbKY MMEHHO 34eCb reHepupyeTcs HOPMaJibHbIA CUHYCOBbLIA PUTM. AHaTOMMYecKas 6M30CTb 3TOW
30HbI K YCTbAM /IEFOYHbIX M NOAbIX BEH, KOTOPbIE TPAAMLMOHHO CAYKAT MULWEHAMU ANA aHTUAPUTMUYECKOM
M30NALMU, CO34aeT NOCTOSHHYIO Yrpo3y HemnpeaHamepeHHOro MOBPEXKAEHMA NeincmelKepHbIX KNeToK. B
YC/I0BUAX OTCYTCTBUA MPAMOrO BWM3Ya/IbHOTO KOHTPOS, XapaKTePHOro A1 MUHWUWMHBA3WBHOMN XUPYPrum,
3HaHWe Tonorpaduyeckmx OPUEHTUPOB U MHAMBUAYANbHOW M3MEHUYMBOCTM CMHOATPMANbHOrO KOMMAeKca
CTAHOBMWTCA rMaBHbIM ycioBMemM 6e30nacHOCTM NauueHTa.

AHaTomo-Tonorpaduyeckan CTPYKTypa CUHOATPUAJIbHOM 30HbI

CuHoaTpuanbHas 30Ha Tonorpaduryecky NpuypodeHa K NpaBoMy Npeacepanto U orpaHuyYeHa ycTbem
BEPXHEN MONON BEHbl, OCHOBAHMEM YLWIKa MPaBoOro npeacepama M norpaHuyHbiM rpebHem. Cam
CMHOaTpuanbHblii y3en (ysen Kuc-dnaka) npeacrasnsetr coboit BepeTeHOOOPasHy WAWU MONYNYHHYHO
CTPYKTYPY, PacrnonoXeHHyo cybannkapamManbHo B TepmuHanbHoi 6oposge (Ssulcus \ terminalisS). dta
60po3aa ABAAETCA BHEWHUM OTPaXKeHMemM norpaHudHoro rpebHsa (Scrista \ terminalisS), pasgensiowero
rNaAKOCTEHHYIO CUHYCOBYHO YacTb Npeacepaus u ero rpebeHyYaTyto MbiLy.

MakKpocKonmMyeckne pasmepbl y3na BapuabesibHbl, O4HAKO ero NPOCTPaHCTBEHHas OpWEeHTaLusA
OTHOCUTENbHO YCTbA BepxXHel MoAON BeHbl MMeeT pellalollee 3HayeHue. [0N0BKa y3na 06bIYHO
pacrnonaraeTca HenocpeacTBEHHO NoA 3NMKapaoM B MecTe CoeMHEHWA NPaABOro Kpas BepXHeW Moo BEHbI
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W yWKa npasBoro npegcepausa. Teno M XBOCT y3/1a CMYCKAOTCA BEPTUKANIbHO BHM3 BAO/b TEPMUHAJIbHOM
60p0o3abl MO HaNPaB/AIEHUIO K HUXKHEN MO0 BEHe, NOCTENEHHO MOrpy*Kasacb B TOLWY MUOKapaa. MnybuHa
3a/1eraHus ysnia AeNaeT ero yA3BMMbIM Kak Npu TPaHCMypPasibHOM TEPMMUYECKOM BO3AENCTBMU CO CTOPOHbI
anuKapAaa, Tak U npu rnybokoi sHaoKapaManbHOM abnaunu.

BapuaHTHaA aHaTOMUA apTEpPUN CUHOATPUAIBHOIO y3/1a

Be3onacHOCTb XMpPYpPruyeckux AOCTYNOB B CUHOATPUA/IbHOM 30HE HaNpPAMYHO 3aBUCUT OT COXPAaHHOCTU
€e apTepuanbHOro pycna. ApTepua CUHOATPUMAZIbHOTO Yy3/la SBAAETCA OAHOW M3 CaMbIX KPYMHbIX
npeacepaHbIX BETBEN, U ee NOBPEXKAEHME MPUBOAUT K ULLIEMUYECKOMY MHAPKTY y3/1a C nocaenyowmm
pa3BUTUEM CUHAPOMA cnabocTM CUHYCOBOro Yy3sa. AHAaTOMMYECKas apXUTEKTOHWKA 3Tol apTepumn
XapaKTepusyeTca KpaliHen USMEHUYMBOCTbIO.

MpUMepHO B LWECTUAECATM MPOLLEHTAX C/y4yaeB apTepus CMHOATPMaZIbHOrO Yy3na OTXOAUT OT
HaYa/IbHOro OTAENa NPaBoit KOPOHapHOM apTepun. OHa HanpaBAseTcA MeAManbHO M BBEPX MO NepeaHen
CTEHKe NPaBoro Npeacepama nog ywKom, ornbasa ycTbe BepxHel Nosioi BeHbl. B copoka npoueHTax ciy4aes
WUCTOYHMKOM KPOBOCHabKeHUA BbICTynaeT ormbarolas BeTBb 1IEBO KOPOHapHOM apTepuun. B atom cnyyae
COCyZ, TMNepecekaeT MexnpeacepaHyto MeperopogKy W Kpbiwy /fEBOro  npeacepavs, A0CTUras
CMHOATPManbHOM 30HbI C334M.

Xvpypruyeckan KnaccuduKaumsa BblAENAET TPU OCHOBHbIX BapuMaHTa OXBaTa YCTbA BEpPXHEW Mnosown
BEHbl apTepuelt CUHYCOBOTO y3na: nepegHee ornbaHue, 3agHee ornbaHme U LMPKYNAPHOe Pa3BETB/EHME.
Mpn nepegHem ormbaHMM apTepus NPOXOAUT B HEMOCPEACTBEHHOM 6AM30CTU OT nepeaHemeanasibHOM
CTEHKM OCHOBaHMA yLWKa NpaBoro npeacepaus. MNpu 3agHem BapuaHTe cocya N0XKUTCA B X KUPOBYIO KIETYaTKY
MeXAy YCTbEM BeHbl M KpblWeW NeBoro npeacepama. 3HaHMe 3TUX BApUMaAHTOB KPUTUYECKU BaXKHO Npwu
HANOXEHUM 3aXKUMOB-LECTPYKTOPOB M MPOBEAEHUN NIMHUIM 3NUKapAManbHOM abnaumm, Tak Kak cienas
Koarynsauma B 3TUX NPOEKUMAX HEU3OEXKHO Bbi3bIBAET OKK/IO3UI0 MUTAIOLLLErO Ccocyaa.

Tonorpagpuuyeckoe 060cHOBaHUE IHAOKAPAUNA/IbHBIX KaTeTepHbIX A0CTYNOB

MpW BbINOSIHEHUU SHAOBACKY/APHBLIX MPOLEAYP, TAaKUX KaK U30/1AUMA YCTbEB JIEFrOYHbIX BEH WM
KaTeTepHana abnaums KaBOTPUKYCNUAANLHOIO UCTMYyCa, AOCTYN K CMHOATPMaNbHOM 30HE OCYLLECTBAAETCA
TPaHCcCcenTanbHO UM Yepe3 HUKHIOK MO0 BEHY. IHA0KAPAMANbHBIM OPUEHTUPOM CMHOATPUAIbHOTO y3/1a
CNYKUT  MOTPaHWYHbLIA  rpebeHb, XOpOoWO BU3yanU3MPYEeMbIi C TMOMOLLBIO  BHYTPUCEPAEUYHOTO
Y/IbTPa3BYKOBOro UCCNEA0BAHUA U CUCTEM TPEXMEPHOTO 3/IEKTPOAHAaTOMMUYECKOTO KapTUPOBaHUS.

KpuTnueckana 30Ha nNpwv 3HAOKAPAMA/bHbIX BMELLATENbCTBAX JIOKANAM3yeTca B 0061acTU BEpXHEro
CermeHTa norpaHuMyHoro rpebHaA. Mpu KapTMPOBaHWM MPaBOro npeacepauvs KaTteTep MOMKEeT OKasbiBaTb
MexaHMUYecKoe [AaBneHWe Ha rOJIOBKY Yy3/a, Bbi3blBasa npexoadAllyto 610Kagy Bbixoga umnynbca. Mpu
BbINONHEHUM JIMHENHOM abnauum nNo noBody TpeneTaHWA NpeacepAni NpaBas BEpXHAA rpaHuuLa
BO3EMCTBUIA A0/IXKHA 3aKaHUMBATLCA CTPOro KNnepeam oT TepMUHaNbHON 6opo3abl. HanpasneHne BeKkTopa
annanKaummn sHeprum A0MXKHO 6bITb NapannenbHo rpebHIo, HO CMeLEeHO MeauanbHO, B CTOPOHY rafiKoM
CTEHKU npepcepams, 4YTO co3gaeT aHaToOMMyeckuit bydep M npenoTBpallaeT TensoBoe MoBpexaeHue
OCHOBHOrO MaccMBa NemcMenKepHbIX KNETOK.

AHaTOoMUuecKue Kputepumn 6e3onacHOCTM TOpaKoCcKonuMyeckon abnauum

MWHUMHBA3MBHAA 3MNKWKapgManbHas abnauma, BbINOSHAEMas 4Yepes TOPAKOCKOMUYECKME NOPThI,
CTaBUT Nepes XMpyprom 3aaady u3onaumm 3agHen CTeHKM n1eBoro npeacepama (Tak HasbiBaemoro «boKca»)
M YCTbEB JeroyHblX BeH. [1paBOCTOPOHHUIA TOPAKOCKOMUYECKUIM O0CTyn TpebyeT NpoXoXAeHus
WMHCTPYMEHTOB B ONacHom 6,1M30CTN OT CMHOATPMa/IbHOM 30HbI NPaBOro nNpeacepaus.

OCHOBHbIM aHaTOMUYECKMM OPUEHTUPOM Ha 3MUMKapAEe CAYKUT MexKnpeacepaHas 6oposaa (boposaa
BatepctoHa-TpoBca), KoTopaa pasaensetr npasoe npeacepave U yCTbs MPaBblX JEroyHbiXx BeH. Ans
6esonacHOro npoBeAeHMA OXBaTbiBAlOWEro 3a*KMma-abnatopa XUpYpr [AOJIKEH BbINOAHUTL Tynyto
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OMCCEKLMIO KNeTYaTKU MMEeHHO B 3Tol 6opo3sge. CMelleHMe BEKTOpa AMCCEKLMM Knepegum, Ha CTEeHKY
npaBoro npeacepams, NPMBOAMT K MPAMOM TpaBMe XBOCTa CMHOATPUANIbHOIO y3/a.

Ocobylo OCTOPOXKHOCTb HeobxoaMmo cobnoaaTb NPU MaHMNyAAUMSAX B 061acTM BepxHel npasBou
NIeroYHo BeHbl. JlTaTepasbHbI Kpali 3TOM 30HbI BAIOTHYIO MPUAEKMUT K 3a4HEW CTEHKE YCTbA BEPXHEN Moo
BEHbl, FAe MPOXOAWUT apTepus CMHYCOBOrO y3na NpW ee 3aZHEeM BapuaHTe OTXOXAeHMuA. HanoxkeHue
3NUKAPAMNANbHBIX 3/1EKTPOAOB A/1A MHTPAOMNepPaUMOHHOr0O KapTUpoBaHMA B 3TOM 061acTM  [O0/MKHO
OCYLLECTBNATLCA CTPOro natepanbHee TepMWHanbHOW 60po3abl, Ha 6e3o0nacHOM PacCTOAHMM OT MecTa
COeAMHEHWA YLLIKa U BEPXHEWN NOJION BEHDI.

3aKknioueHune

YcnewHas MWUHUMHBA3WBHAA WM MHTEPBEHLMOHHAA KOPPEKLMA cepAeyHblX apuTMUIA HepaspbiBHO
cBA3aHa ¢ cobntoaeHem Tonorpado-aHaTOMUYECKUX KpUTepmneB 6e30MacHOCTN B CMHOATPUanbHOM obiactu.
BblcoKaa nHAMBMAYaNbHaA BapnabenbHOCTb PACMOOXKEHUA Tela CUHOATPUANBHOTO Y313 U APXUTEKTOHUKM
ero nuTaloLwWen apTepuM WCKAIOYAeT WCMONb30BaHWE CTaHAAPTHbIX LWABNOHHbIX CXeM LeCTPYKUUU.
OCHOBHbIMW OpPMEHTMPAMU, onpeaenatowmmmn 6e3onacHble TPAEKTOPUN XMPYPTUYECKUX AOCTYMOB, CAYKAT
TepMMHabHas 60po34a Ha anNMKapae U NorpaHnYHbIN rpebeHb Ha sHAOoKapae.
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A6aanos baiiHasap LWbixHasapoBuy
MpenogasaTtenb Kadeapbl «AHaTOMUU YENOBEKA,
TonorpaduUecKkor aHaToOMMM M ONePaTUBHOM XUPYPTUnNY,
locyfapcTBEHHbI MeAULMHCKUIA yHUBEPCUTET TYpKMEHUCTaHa MMeHM MblipaTa MappbleBa
TypKkmeHucTaH, Awxabag

KPAHUOMETPUYECKOE U TONOIPA®O-AHATOMUYECKOE OBOCHOBAHUE
DOCTYNOB K CTPYKTYPAM 3AAHEN YEPEMHOMW AMKM

AHHOTauuA
B craTbe npeacTaB/feHO KpaHMOMeTpuyeckoe U Tonorpado-aHaToMmuyeckoe o60CHOBaHMe Bblibopa
OMNTMMabHbIX TPAEKTOPUINA XUPYPTUMYECKUX AOCTYNOB K NATONIOTMYECKMM oO4vYaram M aHAaTOMMYECKUM
CTPYKTYpam 3aZHel YyepenHon AMKU. Ha ocHOBe AeTa/ibHOro aHan3a aHTPOMNOMETPUYECKUX NMapameTpoB
3aTbI/IOYHOM KOCTU, COCLEBUAHbIX OTPOCTKOB M HAPYKHOTO 3aTbI/IOYHOIO BbICTYNa onpeae/ieHbl NOCTOAHHbIE
KOCTHble OPUEHTUPbl ANA BbINOAHEHMA CyH630UMNUTANBHBIX, PETPOCUIMOBMAHBLIX W TpaHclabyrinthine
poctynos. Ocoboe BHMMaHWE YyAeneHo MPOCTPAHCTBEHHOM MPOEKUMU CUHYCHO-AYPasibHOIO Yraa,
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NOMepeyHoro U CUrmoBMAHOrO BEHO3HbIX CMHYCOB, a TaKe XoAy MO3BOHOYHOW apTepuu B ee aTNaHTo-
OKUMNNTAaNbHOM CEFMEHTE.
Kntouesble cnosa:
3aHAA YepenHas AMKa, KpaHMoOMeTpus, Tonorpadpuyeckan aHaToMmus,
HENPOXUPYPruYecKkne A0oCTynbl, BEHO3HbIE CUHYCHI.

3aLI,HﬂFI yepenHaa AMKa ABAAETCA Hanbonee F}'Iy6OKVIM N 3aMKHYTbIM @aHaTOMUYECKUM BMECTUNULLLEM
nonoctn yepena. OrpaHUYeHHaa CBEPXY HAMETOM MO3¥KeuyKa, cnepeim — CKAaTOM 3aTblNIOYHOM KOCTU M
CMUHKOMN TypeLKoro ceana, a c3aAn U CHU3Y — Ydellyell 3aTblIOYHOM KOCTW, 3Ta 061acTb BMelLaeT B ceba
NpPOAOATrOBaTbIi MO3F, MOCT, MO3}KEYOK W npoxoaswme 34ecb nposogsawme nytu. [latosornyeckune
npoLeccol JaHHOM SI0Kannsaumm (onyxoam MOCTOMO3KEYKOBOIO Yraa, aHeEBPU3MbI BepTebpobasnnapHoro
bacceliHa, manbdopmauma Kuapu) BbICTpO NPUBOAAT K OKKAHO3MOHHOW ruapouedannn m AUCIOKaLUM
CTBOJ1a MO3ra, 4YTO TpebyeT CBOEBPEMEHHOTO 1 6€30MacHOro XMpypruyeckoro nocobus.

Pa3BuUTME MMKPOHENPOXMPYPIUN N SHAOCKOMMYECKOM aCCUCTEHUMN KOPEHHBIM 06Pa3om M3MEHWO
noaxoApl K TpenaHauuu yepena. COBpeMEHHbIN MPUHLIMN «3aMOYHOMN CKBaXKUHbI» (Skeyhole \ surgery$)
OMKTYyeT HeobxoAMMOCTb BbINOAHEHUA MMHMMA/JIbHO AOCTAaTOYHbIX KOCTHbIX pe3eKunin. B aTmx ycnosuax
TPAANUMOHHDIN LWMPOKKIA 0630p 3aMeHAETCA NPELU3NOHHbBIM YT/TI0BbIM BEKTOPOM aTaKu, KOTOPbIN AOMKEH
6bITb paccynTaH 40 MUNMMETPA HAa OCHOBE MHANBUAYA/bHbIX KPaHUMOMETPUUYECKUX NapameTPoB NaumneHTa.

KpaHuMomeTpuuyeckme opueHTUPbl BEHO3HbIX CUHYCOB

[NaBHbIM AUMUTUPYIOWMM GAKTOPOM M OCHOBHbIM WMCTOYHMKOM OMACHOCTM Npu GOPMMPOBAHUU
[OCTYMOB K 3aZlHEN YepernHom sIMKe ABAAIOTCA BEHO3HbIe KOJ/I/JIEKTOPbl TBEPAOMA MO3roBoM 0060/I04KM, a
MMEHHO MNOMEepPEeYHbIn U CUFMOBUAHBIA CUHYCbl. MX CayvyaHOe NOBpeXKAEeHMEe 4YPeBaTO MACCUMBHbIM,
TPYAHOKOHTPOIMPYEMbIM KPOBOTEYEHMEM, BO3AYLIHOW 3MOOAMEN WAM MNOCNeAyOWMM TPOMOO30OM,
BEAYLWMM K MWeMMUYecKoMy MHOaAPKTy Mo3KeuyKa. [na 6e3onacHoro HanoxeHus ¢pesesBbix OTBEPCTUN
HEMpOXMpypry HeobXxoauMbl MOCTOAHHbIE HAPyXHble KOCTHble OPUEHTUPLI, MPOELMpyoWne Xoa 3TUX
COCY,0B Ha NOBEPXHOCTb YeLlymn 3aTblIOYHOM KOCTU U COCLLEBUAHOIO OTPOCTKA.

OCHOBHO1 TOUKOI OTCYETa CYXKUT HaPY}KHbIN 3aTbIIOYHbIN BbICTYN (SiniomS). /InHua, coeguHaoLLan
MHUOH C BEPXHWM KpaeM HapyXHOro C/yxoBoro npoxoaa (6asvomeatanbHas nMHWA), B BONbLUMHCTBE
C/ly4aeB COOTBETCTBYET MNPOEKUMW MOMepeyHoro cuHyca. MecTom nepexona MOMNEpPeYyHoro cuHyca B
CUTMOBUAHbIN ABNAETCA CUHYCHO-AYPaAbHbIN Yroa, MPOEKLMA KOTOPOro Ha HapYKHYIO NMOBEPXHOCTb Yepena
COBMAAAET C aCTEPMOHOM — TOYKOM COoeaMHEHUs NambaoBUAHOIO, 3aTbl/IOYHO-COCLEBUAHOIO U TEMEHHO-
COCLLEBUAHOIO LLUBOB.

KpaHMomeTpuyeckme uccienoBaHUA MOKA3blBAlOT, UTO acTePUMOH He Bcerga CtabuneH uM moxet
CMeLLaTbcA, O4HAKO B BOCBMWMAECATM MPOLEHTAX CAy4YaeB OH pPaAcrnonaraeTcs HemnocpenCcTBEHHO Haf
NpoeKLMel NPocBeTa CUHyCa UK y ero BepXHero Kpas. JonosHUTENbHbIM OPUEHTUPOM A/1A BepUbUKaLUK
X0Za CUFMOBUAHONO CUHYCa CAYKUT COCLEBUAHBIN rpebeHb U cocLeBuAHOe OTBEPCTUE, Yepe3 KoTopoe
MPOXOAMT BeHa-BbIMyCKHMK (Sv. \ emissaria \ mastoidea$). Hano»keHune nepsoro ¢ppe3eBoro oTBepCTUA K3aam
M KHM3Y OT acTepUOoHa No3BoAAET OOHAXUTL TBEPAYIO MO3rOBYHO 060/104KY 3aTbIJIOYHOMN AO/IN N MO3MKEYKA,
nsberasa npamon nepdopaunm CUHYCOBOroO KoJieHa.

Tonorpa¢o-aHaTomuueckoe 060CHOBaHUE PETPOCUrMOBUAHOIO A,0CTYNA

PeTpocurmoBuaHbIN fOCTYN ABAAETCA YHUBEPCA/IbHbIM NOAXOA0M K CTPYKTYPaM MOCTOMO3MKEYKOBOrO
yrna, BHyTPEHHEMY CYXOBOMY MPOX0OAY M NaTepasbHbiM OTAEe/aM MOCTA. ITOT KOPMAOP HE3AMEHUM Npw
yOaneHnn BeCTUOYNAPHbIX LWBAaHHOM (aKyCTUYECKUMX HEBPWHOM) M BbINOJHEHWMU MUKPOBACKYIAPHOM
OEKOMMPEeccUMm Npu HeBPAATUU TPOMHUYHOTO HepBa.

AHaTOMMYECKME FPaHULLbI KOCTHOTO OKHa MpU PeTPOCUrMOBUAHOM AOCTyMne CTPOro IMMUTUPOBAHDI:
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CBEPXY — HUWXKHUM Kpaem rMonepeyHoro cuHyca, cnepeam — 3agHUM Kpaem CUTMOBUAHOIO CUHyca.
XVpypruyecknii  BeKTOp HampasBineH BAO/b 3a4HeN TrpPaHM KAMEHWUCTOM YacTM BMCOYHOM KOCTMU.
Mpeum3MoOHHOCTb MAHUMYNAUMA B 3TOW 30He TpebyeT pPacKpbITUA MOCTOMO3MKEYKOBOW UMUCTEPHbI U
3BaKyalUMM CNUHHOMO3TOBOW KWAOKOCTM, UYTO MPUBOOMUT K TPaBUMTALMOHHOMY CMaZEeHWIo Moaylapun
MO3JKeUKa M OTKpbIBAeT rNyboKUIA aHaTOMUYECKUA Kopuaop 6e3 rpyboro mexaHMYecKoro wnaTesibHoro
[aB/IEHUA HA HEPBHYHO TKaHb.

BHYTpPM camMoro MoCTOMO3KE4YKOBOTrO Yr/1a CTRPYKTYPbl PacrnonaratoTca B BUAE aHAaTOMUYECKUX STaXKeEN.
Ha BepxHeMm 3Take 3aneraeT TPOMHUYHbIN Heps (Sv \ Napa$), OKPYKEHHbIN NETAAMMU BEPXHEN MO3KEUKOBOM
apTepun. CpeHUI 3TaXK 3aHNMAIOT AnLLeBoi (Svii \ napa$) u npeaasepHo-yIMTKOBLIN (Sviii \ napa$) Hepsbl,
HanpaB/AOLWMECS BO BHYTPEHHEE C/IyXOBOE MpoXo4, FAe MX TeCHoe MpuiexaHue K nepeaHen HUMKHew
MO3KEUYKOBOW apTepun TpebyeT AeNnKaTHOM AucceKUMU. HUKHNIM 3TaxK chopMUpPOBaH KayaabHOM rpynnoi
YyepenHbiX HePBOB (A3bIKOMNOTOYHbIN, BAYKAAOWMIA U A06ABOYHbBIN HEpPBbI), NPOXOAAWMX K SPEMHOMY
OTBEPCTUIO. TPAEKTOPUA MHCTPYMEHTA NPU PETPOCUTMOBUAHOM NOAX0Ae NapasiesbHa Xo4y 3TUX HEPBHbIX
CTBOJIOB, YTO CHUMKAET PUCK UX TPAKLMOHHOIO NOBPEXAeHU.

CpeAuHHDbI U NapameAnaHHbIN cy63oumnnuTanbHble A0CTYNbI

[na Bu3yanusaumm 4epBa Mo3xkKeyKa, YeTBEPTOro Xenyao4uKa, NpoAo/IroBaToro Mo3ra U AopcasibHOM
NOBEPXHOCTUN YepenHo-BepTebpanbHOro CTbika MPUMEHAIOTCA CPeAMHHbIN (MeanaHHbIi) U NapameanaHHbIi
cyb6soumMnuTanbHble A4OCTYMbI.

CpeanHHbIN cyb30LMNNTaNbHBbIN A0CcTyn GOPMUPYETCA MyTEM PE3EKLMN Yellyn 3aTblIOYHOM KOCTU
KHM3Y OT MPOEKUUMN NOMEePEYHOro CUMHyca W BKJIOYAET, NpU HeobXoaMMOCTH, 3a4HI0K0 Noayayry nepBoro
WenHOro no3BOHKA (aTnaHTa). [NaBHbIM TOnorpapuyeckum Kputepuem 6e30MacHOCTM Ha 3Tane
MAFKOTKAaHHOM ANCCEKUMM ABNAETCA CTpOroe yaepKaHue NMHUKN pa3pesa No cpeauHHoN 6enoi IMHUK Wwen
(Slinea \ alba$). CmelieHne ckanbnena B natepanbHyl0 CTOPOHY NPUBOAMT K MOBPEXAEHUIO 3aTbINOYHbIX
apTepuit M rNyBOKUX MblWL, LIEM, COMPOBOXAAIOWEMYCA OOUIbHbIM KPOBOTEYEHMEM M3 MbILIEYHbIX
BEHO3HbIX CMNETEHUN.

MapameamnaHHbIi AOCTYN Npeano/siaraeT CMELLEHME KOCTHOTO OKHa laTepasibHO OT CPeaUHHON TMHUK
Mo HAnpaBAEHUIO K 3aTbIOYHOMY MbIWENKY. B 3TOM 30HE KPWUTMYECKON aHAaTOMWMYECKOW CTPYKTYpOU
BbICTYMaeT No3BOHOYHasA apTepusa (Sa. \ vertebralisS). Bbixoaa n3 oTBepcTua nonepeuyHoro oTPoCTKa aTaaHTa,
apTepus NIOXKUTCA B 0 A4HOMMEHHYO 6opo3ay Ha ero 3agHen ayre, bopmupysa nsrnb, nocne yero npobosaet
3a[HIO0 aT/MIAHTO-OKUMMNUTANbHYIO MeMbpaHy WM TBepayld MO3roByto 060/104Ky. BesonacHbli Kopuaop
napameamaHHOro A0CTyna orpaHuyYeH meauanbHO Kpaem 60/1bLIOro 3aTblJIOYHOIO OTBEPCTUA, @ 1IaTepasibHO
— 30HOW, Nexalei Ha NoATopa CaHTUMETPa MeaMasnbHee CyCTaBHOIO OTPOCTKA, YTO NO3BOAAET 060MNTU
NeTNto NO3BOHOYHOM apTepmn U n3bexKaTb ee KPUTUYECKOTO CMa3ma UAN PaHEHMA.

3aKknioueHune

NHamBuayanbHbI BbIGOP M aHaToMMyeckoe 06OCHOBAHWE TPAEKTOPUIN XMPYPrUYECKMX NOAXOO0B K
CTPYKTYpam 3aJHel YepenHon AMKWM COCTaB/IAOT OCHOBY COBPEMEHHOW NPELM3UOHHON HEUPOXMPYPTUn.
Mcnonb3oBaHWe CTabUAbHbIX KPAHUOMETPUYECKUX OPWMEHTUPOB, TAKUX KAK WHUOH, acTepUoH W
6a3rMomeaTasnbHasn IMHKA, NO3BOIAET C BbICOKOW TOYHOCTBIO NPOELMPOBaTh rPaHuULLbl BEHO3HbIX CUHYCOB U
dbopMmmnpoBaTb MUHMMAJIBHO AOCTaTOYHblE KOCTHble OKHa. [JMHAaMMYecKuii yyeT MOCAOoWHOW Tonorpadpum
MOCTOMO3YKEYKOBOIO Yr/71a M TPAEKTOPMM MO3BOHOYHOW apTepUM Ha aTNAHTO-OKUMMNWUTA/IbHOM YPOBHE
obecneymBaeT 3alUTy KMU3HEHHO BAMKHbIX HEPBHbIX M COCYAMUCTbIX CTBOIOB. CoyeTaHMe CTpOroro
cobnogeHna merkdacumManbHbIX CNOEB AUCCEKUMM C MaZOMHBA3UBHbIMKM KOHLENUMAMW MNO3BOAAET
MWHUMM3UPOBATb WMHTPAOMNEPALMOHHYIO TPaBMY, WCKAOUYUTb WHBANUAMUZMPYIOLLME OC/OXKHEHUA W
rapaHTUMpPOBATb ycrnewHoe GyHKLMOHANbHOE BOCCTAHOB/IEHNE NALUEHTOB.
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YAK 611.44
Annabepauesa [OxKeiipaH bepaumbipagoBHa
MNpenogasatensb Kadeapbl «AHaTOMUU YENOBEKA,
Tonorpaduyeckot aHaTOMMUKN 1 ONEPATUBHOMN XNPYPTUN»,
locyapCTBEHHbIN MeAULMHCKUIM YHUBEPCUTET TYPKMEHUCTaHa MMeHU MblpaTa MappbleBa
TypkmeHucTaH, Awxabag

BAPMAHTHAA TOMNOIPA®UA BO3BPATHOIO FOPTAHHOIO HEPBA U OKONIOLLMTOBUAHDIX *KEJIE3 KAK
®AKTOP PUCKA MPU NOBTOPHbIX ONEPALMUAX HA LLUTOBUAHOW YKENE3E

AHHOTauuA

B cTatbe npeactaBieHo aHaToMo-Tonorpadumyeckoe 060CHOBaHME PUCKOB ATPOTrEHHbIX NOBPEXKAEHUN
NP NOBTOPHbIX ONEPaLMAX Ha LLMTOBMAHOM Kenese, 06yCcNOoBAEHHbIX BApMaHTHON aHaTOMME BO3BPATHOrO
rOPTaHHOrO HepBa W JIOKa/M3auUMel OKONOWMUTOBUAHbLIX *Kese3. Ha OocHOBe aHa/iu3a XMpPypruyeckmx
[O0CTyNnoB OnucaHbl 0COBEHHOCTM MPOCTPAHCTBEHHOrO B3aMMOOTHOLUEHMA HEPBHOIO CTBOMA C HUMKHEMN
LWMTOBNAHOWN apTepuen, cBA3Koi beppu M Kancysnon Kenesbl B YCA0BUAX M3MEHEHHON aHaTOMWU W
BblpaxeHHOro pybLoBoro npouecca nocse NepBMYHOro BMeLLIaTeNbCTBa.

Kntouesble cnoBa:
LMTOBMAHAA Kene3a, BO3BPATHbIM rOpTaHHbIN HEPB, OKO/IOLLMTOBUAHDBIX Kefe3bl, BApMAHTHAA aHaTOMMUSA.

Xupypruyeckoe neveHve 3ab6oneBaHUN WUTOBMAHOM Kenesbl NPOYHO 3aHMMAEeT O4HO U3 BedyLimx
MeCT B CTPYKType OnepaTMBHbIX BMELIATENbCTB B SHAOKPUHHOW  xuMpyprun. HecmoTps Ha
COBEpPLUEHCTBOBAHME ONEPATUBHON TEXHUKM M MOABAEHME HOBbIX SHEPreTUYECKUX AeBaicoB, MOBTOPHbIE
onepaumMu Ha OpraHax e OCTaloTcA 30HOM NOBbILWEHHOrO XMPYPrMyeckoro pucka. Yactota nospexaeHus
BO3BPATHOIO TOPTAaHHOrO HepBa MpPW NEPBUYHBLIX BMELLATE/IbCTBAX COCTABMSET B CPEAHEM OKO/MO ABYX
NPOLEHTOB, B TO BPeMs KaK Npu peonepaumax 3ToT NoKasaTe/ib BO3PaCTaeT B HECKO/IbKO pa3. AHasorMyHas
TEeHAEHUMA NPOCAEXKMBAETCA U B OTHOLUEHUWM MOCAEOMNEPALMOHHOrO rMnonapaTMpeosa, 0bycnoBAEHHOrO
CNYYalHbIM yAaNeHuem Uam nwemMmmein OKONOWNTOBUAHbIX Kees.

OCHOBHasA CNOXKHOCTb MOBTOPHOrO BMELLATE/IbCTBA 3aKNOYAETCA B TOM, YTO MepBMYHOE paccedyeHune
TKaHeW M nocieaylolee 3axKMBEHNE NOJSHOCTLIO Pa3pyLUAlOT ecTecTBeHHble aHaTOMUYeckme Hapbepbl U
dacumanbHble NPOCTPaHCTBa. BHYTpWM Kancynbl WMTOBUAHOW Xenesbl M B NpeTpaxeasnbHON KaeTdaTke
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dopmupyeTcs NAOTHbIN GUOPO3HbINA 6N0K. B 3TUX YCNOBUAX MHTUMHO CnasHHbIe ¢ pybLuamm HepBbl U XKenesbl
KpaliHe TpyaHo anddepeHUMpoBaTh OT OKPYKAtOLWEN TKAHM, YTO AeNaeT 3HAHME UX BapUaHTHOM Tonorpadum
M 30H aTUMMYHOIO PaCcnNoNOXKeHUs Kn3Hecbeperatowmm pakTopom.

BapuaHTHasA aHaTomuA U TonorpaduA BO3BPaTHOro rOPTaHHOrO HepBa

BosBpaTHbIl ropTaHHbIn HepB (n. \ laryngeus \ recurrens) B Hopme oTxoAuT OT By AatoLero Hepsa,
ornbaeTt Ayry aopTbl CneBa M MOAKAOUYMYHYIO apTEPUIO CNpaBa, Nociae Yero NOAHMMAETCA K ropTaHu B
TpaxeonuwesogHo 6oposge. OAHAKO KNacCMYeCKU XOof HepBa BCTPEYAeTCA AaNneKko He Bcerga.
CyuwiectByeT Bblpa)keHHasa 1abuMAbHOCTb  MPOCTPAHCTBEHHOTO  PACMONOMKEHMA  HEPBHOFO  CTBOJA
OTHOCUTENbHO AbIXaTeNbHON TPybKM. HepB MOXKeT cmelaTbCA Knepeau OT TPaxeu WAM, HanpoTus,
NpoXoanTb rNyboKo K3aaM, 3a NULLEBOLOM, YTO AE30PUEHTUPYET XMpPypra Npu NatepanbHoO mobuamsaumm
OCTaTKOB TUPEOUAHOMN TKaHM.

Ocoboe npuKkaagHoe 3HayeHMe MMeeT Tonorpaduyeckoe nepeKkpelMBaHMe BO3BPATHOrO HepBa C
BETBAMW HUMKHEN LUMTOBUAHOW apTepun. HepB MOXKET NMpoxoauTb Knepeau OT apTepuasibHOro CTBOAA,
MEXKY ero KOHLLEBbIMM BETBAMM UAN K3a4M OT HUX. Mpy NOBTOPHOWM onepaLmn, Korga Tpebyetca nepesAska
COCYyA0B A/1a OCTAaHOBKM KPOBOTEYEHWMA WUAM MOOMAM3ALMM PELMAMBHON ONYyXO/aW, CErNoe HasloMKeHue
33a’KMMOB B 3TOW 30HE HeZOMYCTUMO, TaK KakK HEepB MOMKET ObiTb BKAKOYEH B AUraTypy WM MOBPEXAEH
TEPMUYECKM.

Hanbonee onacHoi 30HOM dUKcaumMmM HepBa ABNAETCSA CBA3Ka beppn — NAOTHbIN dacumanbHbIN TAXK,
NPUKPENAAIOLWMN LLIUTOBUAHYIO }Kenesy K NepCTHEBUAHOMY XPALLY M BEPXHMM KOJlbLaM Tpaxen. 34eck Heps
WCTOHYAETCA W MPOHUKAET NOA HUXKHUIN KOHCTPUKTOP FNOTKM. B 3TOM TOUKe HepB 4YacTo pasgenserca Ha
BHEropTaHHble BETBU (MOTOPHYIO U CEHCOPHYIO) elle 40 BXo4a B ropTaHb. [oBperkaeHue aaxe ogHoU us3
3TUX MENIKMX BETBEW B XOAE BbIAE/NEHUS BEPXHEro MoJjitoca OCTATKA YKenesbl BeAeT K napesy rosocoBom
CKNAAKM.

Peakoit, HO KpaliHe onacHoM aHOManumel ABAAETCA HEBO3BPaTHbIN ropTaHHbin Heps (n. \ laryngeus \
inferior \ non-recurrens), KoTopblit BCTpeyaeTca NPeMMmyLLEeCTBEHHO Ha MPaBOi CTOPOHE M OTXOAMT OT
6nyXKaatowero Hepea HENOCPEACTBEHHO Ha YPOBHE LWeW, HanpaBAsfACb K FrOpTaHM FOPU30OHTaNbHO. MMpu
NMOBTOPHOM OnepaLMm TaKoW HePB JIErKO Nepeceydb Ha 3Tarne MeAuaibHOrO CMELLEHNA OPraHoB LWeK, TaK KaK
XVPYPT HE OXKMUAAET BCTPETUTb KPYMHYHO HEPBHYIO CTPYKTYPY, MAYLLYIO NOMNEPEYHO.

BapuaHTbl NOKanM3aLum U 3KTONUU OKONOLMUTOBUAHDIX JKenes

OKOMOWNTOBUAHDBIE Kese3bl B KOJIMYECTBE YeTblpex LWTYK OObI4HO pacnonaratoTca Ha 3agHei
NOBEPXHOCTU [0Jel LWMTOBMAHOM Kenesbl, BHe ee COOCTBEHHOW Kancynbl. BepxHAaa napa Xenes
Tonorpapuyeckn b6onee cTabuibHa M NOKANM3YETCA Y MeCTa NepecevyeHns BO3BPATHOMO HeEpPBa C HUMKHEMN
WMTOBMAHOW apTepuelt. HUXKHAA napa Kenes OT/IMYAETCA BbICOKOW BapuMabenbHOCTbIO, MOCKO/bKY
aMbBpMONIOrMYecKn 3aK1ablBAeTCA BMECTE C TUMYCOM WU MUTPUPYET Ha 3HAUNTENbHO BoAbllee paccTosHME.

Mpy NOBTOPHbIX OMepauMAX apXMTEKTOHWMKA »Kefle3 HapylaeTca M3-3a CMeleHus ux pybuamu.
HW»XHME OKONOWUTOBUAHDIE Kene3bl MOTYT HaXOAUTbCA Y HUMKHEro MOJOCA, B TO/LLE TUPEOUAHOM TKaHU
(MHTpaTMpeonaHoe pacnonoXKeHue), B COCTaBe BPbIXKENKM BUOYKOBOM Kenesbl AN yXOamuTb r1yboKo B
nepegHee cpefocTeHne. MHTpaTMpeongHoe pPacrnosiorKeHUe OKOOWMTOBUAHbIX ¥Kene3 BblsBAAETCS
NPUMEpPHO B NATU NpoueHTax cayyaes. Mpu yaaneHnn peumansHoro 306a MAKN BbINOJHEHUW PAAUKANbHOM
TUPEOUAIKTOMUKN MO NOBOAY PaKa TaKMe Kenesbl YAANATCA BMECTE C TKaHblO WMTOBUAHOW ¥Kenesbl, 4To
BeJeT K HeobpaTMMoMy rMnonapaTMpeosy, eCin He BbINOAHEHA UX ayTOTPAHCNAHTaLMA.

JononHutenbHbiM  GAKTOPOM  pUCKA  ABAAETCA  HapylleHWMe  KPOBOCHAOXKeHMA  kenes.
OKO/IOWMNTOBUAHDbIE Kenesbl MUTAOTCA U3 KOHUEBbLIX BETBEW HUMHEN WMTOBUAHOM apTepuu. Ecam npwm
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nepBMYHON oOnepaunn aptepua Oblia nepeBA3aHa Ha MPOTAKEHMU, TO KM3HECNOCOOHOCTb Kenes
noAAeprKMBAETCA 3a CYET MEJIKUX KoanaTepanen U3 cocyaos Tpaxen u nuuwesoga. NoBTopHan npenapoBKa
TKaHel B 3TOM 30He paspyllaeT 3TM KOMMEHCATOPHble MUKPOCOCYAbl, MPUBOAA K WULWIEMWN U HEKPO3y
napaTMpeonaHoOM TKaHM gaxe npu GM3MYeCKoM COXPaHEHMN CaAMUX Kenes.

TaKTuka 6e3onacHOro BegeHMUs NOBTOPHbIX onepawui

YunTbiBas BbICOKME PUCKM, 0BYCNOBNEHHbIE BapMaHTHOW aHaTOMMeElN U pybuoBbIMU U3MEHEHUSMMU,
NOBTOPHblE BMELLATENbCTBA TPEDOYIOT USMEHEHUA CTAaHAAPTHOM XMpypruyeckon ctpaterun. Mpexae Bcero,
XUPYPruyeckmii 4ocTyn Ao/ixKeH ObiTb paclimpeH. PacceyeHme TKaHel LenecoobpasHo HauMHaTb BHE 30HbI
npeablayWwero onepaluMoHHOro Moss — BbiWe WAKM HWXKe cTaporo pybua, B npegenax HemsMeHeHHbIX
AHAaTOMMYECKMX CA0EB. ITO NO3BO/IAET CHaYyaNa BblAENNTb HEM3MEHEHHbIN CTBO BAYXKAaIOLWEro HepBa Uan
0bLLy0 COHHYIO apTeputo, a 3aTeM NPOABUraTbCs K NOPaXKEHHOM 30He BA0/b M3BECTHbIX OPUEHTUPOB.

BblaeneHne BO3BPaTHOIO rOPTAHHOIO HEPBa AO0/IXKHO ObiTb BOCXoAALWMM. HepB naeHTMdUUMpyoT B
HUMKHEN TpeTben wen, rae pybuoBbIM Npouecc OObIMHO BbIpaXKEH MEHbLUE, U MPOC/EKUBAIOT €ro XOoZ,
KPaHWaNbHO 4O MecCTa BXOAa B ropTaHb. Mobuamsauma TKaHel O0/KHA BbIMOAHATLCA MCKAOYMTENBHO
OCTPbIM NYTEM (MUKPOHOXHULAMW UAU MPELM3UOHHBIMU BUMNONAPHBIMKU NUHLUETaMK) 6e3 TPaKLMOHHOro
HaTAXEeHMA, TaK KaK BbITAXeHWe HepBa, 3adMKCMPOBAHHOIO B pybLAX, BbI3bIBAET €ro HeobpaTumyto
aKCOHOTMeE3MC.

Ona  BepuduKaumMm  OKONOWMTOBUAHBIX Kene3 MNpPUMEHAETCA TexXHUKa WX  AeNNKaATHOro
«cKenetupoBaHua». MNMpu 0BHAPYKEHUU CTPYKTYPbl, NMOXOXKEN Ha OKOJOWMTOBUAHYIO Kenesy (Mmetowen
XapaKTEepPHbIN KeNTOBATO-KOPUYHEBLIM LBET U [0/1bY4aTOe CTPOEHUE), ee BepekHO OTAEeNAT OT Kancy/bl
YOANAEMOro Yy3/1a, COXPaHAA MUTAOWYI0 COCYAWUCTYIO HOMKY. B c/iydyae BbIHYXKAEHHOrO HapyleHuA
KPOBOCHAbXKeHMA Kenesbl AN ee Cy4yalHOro yAaneHus nokasaHa HemegsieHHada WHTpaonepalmoHHas
aKcnpecc-bmvoncna  gna  NOATBEPMKAEHWUSA  CTPYKTYpbl TKaHM C  MOC/Ae4ylolWen penmniaHTaumen
(ayToTpaHcnnaHTaumel) U3smenbYeHHOM XKenesbl B TOLY rpyANHO-KAKUYNYHO-COCLLEBUAHON MbILLLLbI.

3aknoyeHue

BapuaHTHaA Tonorpaduma BO3BPATHOrO FOPTAHHOrO HEPBA M OKOJIOWMTOBUAHbBIX XKefe3 B YCN0BUAX
nedbopMUPOBAHHOM aHAaTOMUM Manoro Tasa Len nociae NepBUYHbIX onepauunii BO3BOAUT peonepaumnm Ha
LWMTOBUAHON Xefese B paHr BMeLLaTe/IbCTB BbICLLEN KaTeropum cAoXKHOCTU. [peHebpelkeHne peTtansimu
M3MEHUYMBOCTM  COCYAMCTO-HEPBHbIX  B3aMMOOTHOLIEHUIA, ATUNUYHOTO  BETBJIEHUMA M IKTOMUM
napaTMpeouaHol TKaHU HeusbeXHO BeAeT K TAXeNon WHBaNMAM3auMu nauueHToB. besonacHoCTb
NOBTOPHbIX onepauuii HasmMpyeTca Ha CTPOrom COGNIOAEHUM NPUHLMMNOB MNOCNOMHOW OUCCEKLMU U3
HEM3IMEHEHHbIX TKaHel, O6epeXHOM OTHOWEHUU K MUKPOUMPKYAATOPHOMY PYycay W LUMPOKOM
MCMNO/Ib30BAaHUM  COBPEMEHHbIX  HAaBUFAUMOHHbBIX  CUCTEM, TaKMX KaK  HEWPOMOHUTOPUHI U
aytodnyopecueHTHaa aumeorpadua. CoyeTaHMe aHATOMWMYECKMX 3HAHWM C BbICOKMMWU TEXHOAOTUAMM
NO3BOJIAET COXPaHATb (YHKUMOHANbHbIM CTAaTyC ropTaHM M NapaTUpeougHbli romeoctas, obecneuymBas
NONHOLEHHYI0 peabunntTaumnio NauMeHToB.
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YAK 611.728
Annabepauesa [xeiipaH bepaMmbipagoBHa
MpenoaasaTens Kadeapbl «KAHAaTOMUN YENOBEKA,
Tonorpaduyeckot aHaTOMUMN 1 ONEPATUBHOMN XNPYPTUN»,
locyAapcTBEHHbI MeANLMHCKUIA YHUBEPCUTET TYpPKMEHUCTaHa MMeHM MblpaTa MappbleBa
TypkmeHucTaH, Awxabag

AHATOMWYECKOE OBOCHOBAHWE ONTUMA/IbHbIX TPAEKTOPUIA UHCTPYMEHTA/IbHbIX MOPTOB
NPU APTPOCKOMNYECKUX BMELUATE/IbCTBAX HA KOJIEHHOM CYCTABE

AHHOTauuA

B cTaTbe npeacTaBaeHO aHaToMo-Tornorpadumyeckoe 060cHOBaHME BbIbOpa ONTUMabHbIX TPAEKTOPUIA
npu GOpMUPOBAHMU WHCTPYMEHTAJIbHbIX M ONTMYECKMX MOPTOB AJIA BbIMNOJIHEHUA aPTPOCKOMUYECKUX
BMeLLATeIbCTB HA KONIeHHOM cycTaBe. Ha ocHoBe AeTanbHOro aHaan3a NOC/NOMHOM aHAaTOMUK NepeaHen m
3agHeit obnacteit cyctaBa OMMCAHO MPOCTPAHCTBEHHOE PACMOJIOKEHME COCYAMUCTO-HEPBHbIX CTPYKTYD,
CYCTaBHbIX CYMOK, CBA30YHOTO annapaTta U MEHUCKOB B KOHTEKCTE co34aHMA 6e30nacHbIX 4OCTYMNOB.

KnioueBble cnoBa
KOJIEHHbIN CYyCTaB, apPTPOCKONUSA, MHCTPYMEHTa/IbHble MOPTbl, ToNorpadpuyeckas aHaTOMUSA, XMpypruyeckue
AOCTYNbl, ATPOreHHblE NOBPEXAeHUA, be3onacHble TPaeKTopUn.

ManouHBa3uBHaA XWUPYpPrua KOJIEHHOrO CycTaBa 3a MocneAHue  AecATUNeTMA  A0CTUMrNa
b6ecnpeLeneHTHOrO YpPOBHA TEXHO/IOTMYEeCcKoro passuTus. [lepexos OT OTKPbITbIX APTPOTOMUMA K
APTPOCKOMMYECKMM OMNepaLmsam No3BOINA PAAUKANIbHO CHU3UTb TPAaBMATUYHOCTb BMELLATENbCTB, COKPATUTb
CPOKW TrOCMWUTANM3aLMU U YCKOPUTb peabunutaumio naumeHToB. CoBpemMeHHas apTpPOCKoNuA No3BonaseT
BbINOJIHATb C/IOXKHbIE PEKOHCTPYKTUBHbIE BMELLATE/IbCTBA Ha CBA30YHOM annapaTte, MEHUCKaX U XPALLEBOW
TKAHW Yepes ToYeYHble NPOKOJIbl KOXM.

O4HaKO MUHUMM3ALMA XMPYPIUYECKOro A0CTYNa NPeabaBAAET NOBbILEHHble TpeboBaHMA K TOYHOCTH
NPOCTPAHCTBEHHOTO MO3ULUWMOHUPOBAHUA MHCTPYMEHTOB. OrpaHWYeHHbI 0630p M XKecTKaa ¢uKcauma
TPOAKAPOB B MATKMX TKAHAX CO34a0T PUCK ATPOTEHHbIX NMOBPEKAEHMUIM KaK BHYTPUCYCTaBHbIX CTPYKTYP, TaK U
BHECYCTaBHbIX aHATOMMUYeCKMX 06pa3oBaHNin. HenpasunibHO BbiIbpaHHasA TPAEKTOPUA NOPTA MOXKET NPUBECTU
K NOBPEXKAEHMIO CYCTaBHOMO XpsLLa MbILLEIKOB, Pa3pblBy MEHWCKOB, @ TaKKe K TPaBMATU3aLMM KPYNHbIX
HEPBHbIX CTBOIOB U MarmcTpasibHbIX COCYyA0B. B cBA3M € 3TMUM npeLm3noHHoe aHaToMo-Tonorpaduyeckoe
060CHOBAHME TPAEKTOPUIN WHCTPYMEHTasIbHbIX MOPTOB CAYXKMT 6a3oBbiM KpuTepuem 6esonacHocTH
APTPOCKOMMUYECKOM XMPYPTUN.

Tonorpaduueckas aHaTomua nepegHen 061acTU KONEHHOTO CycTaBa U CTaHAAPTHbIE NOPTbI

MepenHAa 061acTb KONIEHHOTO CYCTaBa ABAAETCA OCHOBHOWM 30HOM ANA GOPMUPOBAHNA ONTUYECKUX U
MaHUNYASLMOHHbIX AOCTYNOB. [NAaBHbIMW OPUEHTUPAMM 34EChb CAYXKAT HALKOIEHHUK, COOCTBEHHAA CBA3KA
HaAKONIEHHMKA, HUXKHUIA ero MoJjoC U BepXHUM Kpakh nnaTo 6onbliebepuosolt KocTu. CTaHAapTHbIN
apPTPOCKOMMYECKMIA KOMMAEKC BKIKOYAET NepeHenaTepanbHbli U NnepegHemeananbHbIi NOPTanbl, KOTOpble
3aK/1aApblBalOTCA B TaK Ha3blBAEMbIX MAFKMUX F1a3ax KOJIeHA — TPEYrosibHbIX NPOCTPaHCTBAaxX No 6okam oT
CBA3KM HaAKONEHHMKA.

MepepHenatepanbHbli NOPT NPU3HAH OCHOBHBIM ONTUYECKMM A0CTYNOM. AHAaTOMMYECKM TOYKa ero
BBEZEHMA PACMOaraeTca NPUMMEPHO Ha OAWMH CaHTUMETpP JflaTepasibHee HAPYKHOro Kpas cobCTBEHHOM
CBA3KM HAAKONEHHMKA U Ha OOUH CAaHTUMETP Bbllle SIaTepasibHOro CyCTaBHOrO NPOCTPAHCTBa. TpaeKTopwmn
BBEZEHMA TPOaKapa A0/KHA ObITb HanpaBaeHa K BHYTPU U K BEPXY, B CTOPOHY MEKMbILLENKOBOW BbIPE3KMU.
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Takoe NpoCTPaHCTBEHHOE HanpaBieHMe NO3BOAAET M36eXkKaTb NOBPEKAEHNA NepefHEro pora natepasnbHOro
MEHMCKa U NpeaoTBpallaeT cAaB/ieHNe UHCTPyMeHTa Tesiom fodpda — noaHaAKONEHHUKOBOM KUPOBOW
NnoAyLWKOM, KOTOPAA NPU HEKOPPEKTHOM HAK/JIOHE MOXKET 06TypMpoBaTb ONTUKY.

MNepegHemegmManbHblit NOPT GOPMUPYETCA CUMMMETPUYHO C BHYTPEHHEW CTOPOHbI OT CBA3KU
HAaZKOMIEHHMKA W MUCNOAb3YeTCA MNPEUMMYLLECTBEHHO KaK MHCTPYMeEHTaNbHbIW. Ero  Tpaektopwus
OpUEHTUPOBAHA MegMonaTepanbHo. [NaBHOM aAHAaTOMMYECKOM OMAcHOCTbIO nNpu  GOPMMPOBAHUM
nepegHeMeamnanbHOIO nopTa ABAAETCA MHbpanaTennapHas BETBb MOAKOMKHOro Hepsa (Sn. \ saphenusS).
[aHHbI HEpPBHbIM CTBOM MPOXOAUT KOCO CBEPXY BHU3 M Knepeau B NOAKOXKHOW KneTtyaTke meamanbHom
061acTu KoneHa. HapylweHne NpoeKkUMOHHbIX NapameTPOB U CIMLLIKOM HU3KOe UAN MeauaNibHOe BBeAeHME
CKanbnena BedeT K MepecevyeHuto 3TOM BETBW, UYTO KAMHUYECKU MPOABAAETCA CTOMKMM OHEMEHMEM
nepeaHemenanbHOM NOBEPXHOCTU rofieHU Unm ¢opmupoBaHmem 601e3HEHHOM HEBPOMDI.

BepxHue natepanbHbii U MeAuanbHbIA A0CTYNbI

Onsa peBM3nMM BepxHEro 3aBOPOTa KONEHHOIO CyCTaBa, OLLEHKW COCTOAHMA CYCTaBHOM MOBEPXHOCTU
HAaZKOMIEHHMKA W BbIMNO/MIHEHWA  NaTepasibHOrO  PenM3a  WCNO/b3YHTCA  BepXHenaTepasbHbli U
BEPXHEMEAMNANbHBIN NOPTbI. TOUKM UX GOPMUPOBAHMA NPOELIUPYIOTCA Y BEPXHMX YIN0B HaLKONEHHMKA, Ha
rpaHuLe Nepexosa B CyXOXKMMe YeTbIPEXTIABON MbILWLbI NaeYa.

BepxHenaTepasibHbI MNOPT 3aKNaAblBAETCA HA OAMH CaHTUMETP Bbllle M natepasibHee BEPXHEro
NoNKCA HaZKONEHHWUKA. IHCTPYMEHT NPpOoBOAMTCA NOL YI/IOM B HaNpaB/ieHMM NOIOCTU BEPXHErO 3aBOPOTA.
C aHaTOMMYECKOMN TOYKMU 3peHMA 3TOT AOCTYN OTHOCUTENbHO 6e3omnaceH, Tak Kak B 3TOM 30HE OTCYTCTBYIOT
KPYNHble COCyAbl U HEPBbI, OAHAKO TPAEKTOPUA AO/KHA CTPOro KOHTPO/AMPOBATbCA, YTOObI HE NOBPEAUTD
CYXOXXWJIbHOE pacTAXKeHME naTepasibHOM LWMPOKOMN MbiwLbl begpa. BepxHemeamanbHbi nopT dopmupyetca
perke, TaK KaK ero TpaeKkTopua MpoXoauT BOAM3M HUCXOZALWLENW KONEHHOW apTepunm U MeauasbHOro
noAfeprKMBatOLLEro annapaTa HaZKo/MeHHMKA, YTo TpebyeT 0coboin OCTOPOXKHOCTU A5 NpefoTBPaLLEeHMA
remMapTpo3a B NocneonepaLMOHHOM Nepuose.

AHaToMMUuecKue Kputepum Gopm1MpoBaHUA 3agHUX NOPTANOB

HeobxoaMMOCTb PEBU3NN 334HUX OTAENOB KOJIEHHOTO CYCTaBa BO3HMKAET NPU yaaleHUU CBOHOAHbIX
BHYTPUCYCTaBHbIX Te/l, CUHOBIKTOMWUW WAWN MAACTUKE 3afHeN KpecToobpasHoW cBA3KM. 3agHAna o6nacTb
KOJIEHHOTO CYCTaBa, UM NOAKONEHHAA AMKa, ABASETCA 30HOM 3KCTPEMAIbHOTO XMPYPTrMYeCcKoro pucKa 1s-3a
3a/IeraHMs  MarncTpasbHOro COCYAMUCTO-HEPBHOINO MyYyKa, BK/OYAOWEro MNOAKOJEHHYIO apTepuio,
NoAKo/IEHHYIO BeHY 1 60/blLebepLoBbIi HEPB.

3agHemeamanbHbIl NOPT GOPMUPYETCA B TPEYTObHUKE, OFPaHUYEHHOM 334HUM KPpaeM MegnasibHOro
MbllLeNKa beapa, cyxoxuamem 60bWION NPUBOAALLEN MbIWLbl M KpaeM MegManbHOro MeHWucka. [ns
6e30MacHoro NpoBeAeHNA MHCTPYMEHTa CyCTaB NpeaBapuTeIbHO MaKCMMAIbHO 3aMOJTHAOT XKUAKOCTbIO, YTO
pasAayBaeT Karncyy M oToABUIaeT NOAKONEHHDbIN COCYANCTbIN NyYOK K3aauM. Tpoakap BBOAUTCA NPU COTHYTOM
nog, yrnom AeBAHOCTO rPafyCcoB KOJIEHHOM CyCTaBe, HanpaB/ieHUe ABUMKEHUA UHCTPYMEHTA AO/IXKHO ObiTb
CTPOro napannenbHO 3aHeN NOBEPXHOCTM MblLLesika 6egpa. 9To NO3BONAET NPONTU KNepeay OT CYXOXKUANNI
nosynepenoHYaTol 1 HEXXHOWM MbiLLL, He 334eBas NOAKOXKHbIM HEPB M 60/bLUYI0 MOAKOMKHYIO BEHY.

3agHenatepanbHbli MOPT PAcnosaraeTcs B NPOCTPAHCTBE MENKAY CYXOXKUIMEM ABYrN1aBON MbILULbI
begpa M naTtepanbHOM rOIOBKOM MKPOHOMKHOM MbIWLbl, Bblle J1aTEPANbHOrO MbilienKa. OCHOBHbIM
aHAaTOMWYECKMM OPUEHTUPOM, ONPEAENAOLLUM TPAEKTOPUIO, 34,ECh BbICTYNaeT 0bLwmnint ManobepLoBblit HepB
(Sn. \ peroneus \ communisS). HepB NPOXoAUT MeaMasbHEE CYXOXWAUA ABYr1aBON MblWwubl M ornbaer
rosI0BKy mManobepuoBoit KOcTU. TpaeKTopua 3agHenatepasbHOro NopTa Ao/MKHa BbITb HanpaB/ieHa CTPOro
Knepeau U meguanbHO, B CTOPOHY MEMKMBbILLENKOBOW 30HbI, MPOX04A KNnepeam OT faTepasibHOW roJIoBKM
WMKPOHOXHOW MbILLLLbI, YTO NO3BOASIET OOOMTN OMACHYIO 30HY MPOXOXKAEHMA ManobepLLOBOro HepBa.

BruomexaHuyecKkoe u GpyHKLUOHANbHOe 060CHOBaHUE NOPTOB

Bbibop TpaeKTopum nopta MMeeT He TOJIbKO Tonorpapumyeckoe, Ho U BUOMEXAHUYECKOE 3HAYeHMe.
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KoneHHbIN cycTaB GYHKLUMOHMPYET KaK C/IOMKHbIN LWAPHUPHbBIN MeXaHW3M C NepeMeHHOM OCblo BpalleHus. B
npouecce crmbaHus u pasrnbaHMa B3aMMHOE PaCNO/IONKEHUE KOCTHbIX BbICTYNOB W HATSAMEHMEe Kamncy/bl
CYLLECTBEHHO MEHAOTCA.

MNpoBeseHMe MOPTOB MPU PA3OrHYTOM CYCTaBe CyXaeT CyCTaBHyIO LWe/b, YBE/ANYMBAA PUCK
MEXaHMUYECKOro MOBPEXAEHUSA XPALWLEBOro MOKPOBa MbILLE/IKOB HAaKOHEYHMKOM Tpoakapa. HanpoTus,
crnbaHue cyctaBa A0 yrna B AEBAHOCTO rpagycoB OTKPbIBAeT AOCTYM K 3aAHUM OTAeNam WU cmellaeT
NOAKOMEHHbIA COCYAMCTbIN MYYOK K3aAM HA HECKO/IbKO MUAIMMETPOB, YBE/MYMBAA TaK Ha3blBAaeMbli
aHaTOMUYeCcKuit Kopnaop 6esonacHocTU. XMpypr 40KEH ANHAMUYECKN U3MEHATb NOJIOKEHNE KOHEUYHOCTM
Ha pasHbIX 3Tanax onepaumm 410 oNTUMMU3ALLMN TPAEKTOPMM KaxKa0ro nopra.

3aknioueHune

AHaTOMUYECKN O0BOCHOBAHHbLINA BbIOOP TPAEKTOPUN U TOYEK BBEAEHWUS MHCTPYMEHTA/bHbIX MOPTOB
ABnAeTcA PyHAAMEHTAIbHbIM YC/I0BMEM YCMELIHOMO BbIMNOJIHEHMA apTPOCKOMNMUN KONEHHOTO cycTaBa. YeTKoe
NO3NLMOHNPOBaAHWE NepesHMUX NOPTaNoB OTHOCUTENbHO COBCTBEHHOM CBA3KM HAaAKONEHHUKA W CYCTAaBHOM
wenu 6onbliebeploBO KOCTU MO3BONSET U3berKaTb MOBPEKAEHUS MEHMUCKOB WM NOAKOMKHbIX HEPBHbIX
BeTBe. PopmMMpoBaHME CNOXKHbIX 33aAHUX A0CTYrNoB TpebyeT cTpororo cobaAeHUA KOOPAMHATHbIX
OPMEHTUPOB M NONONKEHUA CTMBAHNA KOHEYHOCTM A5 3aLLMTbl MarMcTPaabHbIX COCYA,0B NOAKONEHHOM AMKMU.

CnUCOK UCNO/1Ib30BaHHOW NUTEpaTypbl:

1. Kopones A.B. Pa3suTue apTPOCKOMUYECKOM XMPYPIrmn KoneHHoro cycrasa // TpaBmaTonorns n oproneams
Poccun. — 2012. — Ne 2. — C. 11-18.
2. KysHeyos W.A.,, ®dommH H.®. Tonorpaduueckaa aHAaTOMMA KOJMIEHHOrO CycTaBa B acnekTe
apTpocKkonuyeckon xnpyprn // BectHuk xupypriumn um. U.N. Fpekosa. — 2005. — T. 164, Ne 4, — C. 34-39.
3. Jackson R.W. The introduction of arthroscopy to the western world // Operative Techniques in
Orthopaedics. — 1995. — Vol. 5, No. 1. — P. 2-6.
4. Gillquist J., Hagberg G. Findings at arthroscopy of the knee in patients with old injuries of the anterior
cruciate ligament // Acta Orthopaedica Scandinavica. — 1978. — Vol. 49, No. 4. — P. 387-392.

© Annabepguesa O:xk.b., 2026

AmaHosa Cenbwm,

3aBeayolmii Kadpeapon MeauLMHCKON 3KONOTUN N TUTUEHDI.

focypapcTBEHHOMO MeAMUMHCKOIO YHuBepcutetTa TypKMeHUCTaHa MMmeHa MbipaTa MappbleBa.
Auwxabag, TypKMEHUCTaH.

rTMIMEHUYECKUE U ®U3UOTIOTMYECKUE ACNEKTbI MPABU HOLLEHUA OAEXObl B NETHAN NEPUOA,

AHHOTauuA

B fAaHHOM cTaTbe paccmaTpMBaOTCA OCHOBHbIE NpaBMaa BbIGOpa M HOLWEHWA OAeKAbl B IeTHEE BPEMA
roga C TOYKM 3PEeHUA TUrnmeHol, GU3MONOTUN U AEPMATONOrMU. AHANM3UPYIOTCA Takue ¢akTopbl, Kak
TENNIONPOBOAHOCTb, BO3AYXONPOHULAEMOCTb, B/IArOOTBOAALME CBOMCTBA MATEPMAJIOB, @ TaKXKe BAUAHUE
LBeTa U NOKPOA OAeXAbl HA Tepmoperynauuto opraHusama. Ocoboe BHUMaHWeE yaenaeTca nNpodunakTuke
neperpeBa, CO/HEYHbIX OXKOFOB M KOXHbIX 3ab0seBaHUIA. Ha OCHOBE COBPEMEHHbIX Hay4YHbIX AAHHbIX
bopMynmnpyroTCs NPaKTUYECKNe pekomeHaaumm no noabopy NeTHero rapaepoba AnA pasHbIX BO3PACTHbIX
rpynn v ypoBHen pusnyeckom akTUBHOCTU.
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Knrouesble cnhosa:
NETHAA o4exaa, TEPMOPErynaUmns, TMrMeHa o4eXabl, HaTypasibHble TKAHU, 3alMTa OT YbTPaAapMONETa,
BO34yXOMPOHULLAEMOCTb, NPOPMIAKTMKA Neperpesa, X/IOMNOK, 1EH, BNAarooTBeaeHUe.

BsepgeHue

JNleTHWIA nepuoa, xapaKTepusyeTca BbICOKMMM TeMNepaTypamu OKpyxKatolei cpeabl, UHTEHCUBHOM
CO/IHEYHOM paanaLmei U NOBbILEHHbIM NOTOOTAENEHMEM. B 3TUX ycnoBumax oaexaa nepectaért bbiTb TONbKO
CPeACTBOM 3aLUMTLI OT BHELHMX GaKTOPOB M NPUODBPETAET KAOUYEBOE 3HAYEHWE B NOAAEPKAHMM TENOBOMO
6anaHca opraHuMama. HenpaBunbHbIN BbIOOP OJEXAbI MOMKET MPMBECTM K Neperpesy (rMneprepmuu),
TENNoBOMY yaapy, 0OOCTPEHUID KOXHbIX 3ab60neBaHU U CHUXeHUIo paboTtocnocobHocTu. Lenb aaHHOM
paboTbl — CUCTEMATU3NPOBATL HAYYHO OOOCHOBAHHbIE NPABUAA HOLIEHUA OAEXAbl TETOM.

1. dusmonoruyeckme ocHoBbl BbibOpa NeTHell ogexapl

Tepmoperynauma 4YenoBeKa OCYLLECTB/IAETCA B OCHOBHOM yepe3 KOXy. [pu TemnepaTtype BO3ayxa
Bbllwe 25°C OCHOBHbIM MEXaHW3MOM OXNa*KAEHWA CTaHOBUTCA ucnapeHue noTa. Ogexaa He [O0/KHA
npenaTcTBOBaTb 3TOMy npoueccy. WMccnegoBaHWA — MOKasbiBAlOT, 4TO  MaTepuanbl € HU3KOWM
BO34YyXOMNPOHULLAEMOCTbIO (Hanpumep, CUHTETUYECKUE TKaHW CMJIOWHOrO MJ/ETeHUs) MOTyT YBEe/NYMBaTb
BNAXKHOCTb Nog, oaexaon ao 80-90%, 4To HapyLlaeT ncnapeHne 1 NOBbILIAET PUCK Neperpesa.

KnioueBble Tpe60BaHUA K IeTHe TKaHK:

o BbicOKas BO3ayxonpoHuLaemocTs (He meHee 100—200 am¥/m3c).

e XopoLwas rmrpoCKoONUYHOCTb (cNOCOBHOCTL BNUTLIBATL BAAry).

o bbicTpas oTAau4a B/1ary BO BHELUHIOKO Cpeay.

2. OnTumanbHble maTepuanbl gNA IETHe oaexabl

CoBpeMeHHble rMrMeHnYeckne pekomeH4aLumnm BolAeNAoT cneaytouwme Hambonee nogxoaalime TKaHu:

1. XnonoK— BbiCOKaA BO34YXOMNPOHULAEMOCTb, MAFKOCTb, TMNoannepreHHocTb. HepocTaTok:
MeZJIEHHO BbICbIXaeT.

2. JIéH— ny4ywas TennonpoBOAHOCTb M BEHTUAALMA, aHTUOaKTepuanbHble cBoMCcTBA. CHUMKaeT
notootaeneHue Ha 10—-15% no cpaBHEHMIO C X/IOMKOM.

3. LlWepcTb (MepuHOC, TOHKaA) — BONPEKN CTepeoTUNam, TOHKasA LIEePCTb XOPOLLO OTBOAMT BAary u
Noaxo4uT ANA }KAPKOro CYXOro KAnMmara.

4. CoBpemeHHble ¢yHKLUOHANbHbIE TKaHU (Coolmax, Dri-Fit u ap.) — cosgaHbl cneymanbHo ans
aKTMBHOIO NOTOOTAE/NEHUSA; ObICTPO OTBOAAT BAAry oT Tena.

He pekomeHayeTca: NOANICTEP, HEMNOH, aKPWUA B YNCTOM BUAe (0COBEHHO Npu TemnepaTtype Bbille
30°C), TaK KaK OHM CO34at0T «NapHUKOBbIN 3hdeKT».

3. BansHue uBeTa U NOKpoA

LiBeT ofexabl BANAET HA OTPaXKeHWe CONHEYHOM paanaunu:

e benbiit 1 ceeT/ible TOHA oTpaxKatoT A0 80—90% MHPPaKPaCHOro U yAbTPAadMONETOBOrO U3TYYEHUA.

e YEpHbI M TEMHbIEe LBeTa MOryT norow,ate Ao 90% Tenna, NoBbIWaa TeMnepaTypy TKaHu Ha 15-20°C.

Y10 KacaeTcAa nokposn, cBobogHas ogexaa obecneynmBaeT ecTeCTBEHHYIO BEHTUAALMIO (KOHBEKLMIO)
BO34yXa MexXay TKaHbto M Koxel. Obneratowme CUHTETUYECKUME W3AEAUA, HANpPOTMB, HapyLllatoT
TennoobmeH.

4. 3awurTa ot ynbrpaduonerta (UPF-paKTop)

Onsa anutenbHoro npebbiBaHMA Ha COMHUE pekomeHayetca ogexaa ¢ UPF 30-50+. 3Tto moryT 6bITb
crneumasnbHble TKaHKU (Hanpumep, ¢ 4obaBneHMemM AMOKCMAA TUTAHA) UK NAOTHOE NJETEHME U3 HaTyPasIbHbIX
BOJIOKOH. [laxke obblvHana 6enan xnonkosan ¢pytbosnka umeet UPF okono 5-10, 4To HeaoCTaTOYHO AN1A KapPKMX
CTpaH.

126



HAYYHDbII }YPHAN «COGNITIO RERUM» ISSN (p) 2412-9489 / ISSN (e) 2542-1026 Ne6 / 2026

5. Ocobble cuTyauumn u peKomeHgaumum

o [inA peteit: NpeanoYTUTENbHbI CBET/blE, CBOBOAHbIE XN0NYaTOOYMaXKHble KOMMIEKTbI C FO0BHbLIM
yb6opom. MeHsTb Npyn HaMoKaHUK Kaxable 2—3 yaca.

e [N NOXUAbIX NtoAei: N36eratb CUHTETUKU U3-33 CHUMKEHUA GYHKLUMM MOTOBLIX XKenés M pucka
HapyLeHWA TepMoperynauun.

e Mpu ¢usmnueckoit Harpyske (cnopt, pabora Ha ynuue): NCNONb30BaATb ABYXC/OWHbIE CUCTEMBI:
BHYTPEHHMUIA C/IOM — BIAarooTBOAALLMIA (MePUHOC UM GYHKUMOHA/bHbLIM NOAM3CTEP), BHEWHUI — CBET/IbIN,
cBO6OOAHbIN, 3aLLULLAIOWMIM OT CONHLA.

e lonoBHble y6opbl U aKkceccyapbl: Kemka MAM MaHama C LWMPOKMMM NOAAMMU CHUMKAET TENI0BYHO
HarpysKy Ha ronosy Ha 20-30%.

3aknioueHune

MpaBuabHbIA BbIOOP JIETHEN OAEXAbl — 3TO HE BOMPOC 3CTETUKMU, a MEeAULIMHCKO-TUIMeHnYecKas
HeobxoanMMocTb. OCHOBHble NPABUAA BKAOYAIOT:

1. MNpuopwuTeT HaTypanbHbIX UAKU CNeLManbHbIX PYHKLMOHAIBbHBIX TKAHEMN.

CB060OAHbIN NOKPOIA.
CseTnible TOHa.
Hanuuue 3awmtol oT yabTpaduoneTa npu gantesbHOM NpebbiBaHUM HA COMHLUE.

vk wn

PerynapHasa cmeHa ogexabl Npyu CUAbHOM NOTOOTAENEHUN.
CobntogeHune sTUX NpaBuUa CHUMXKAET PUCK TMNEPTEPMUM, TENNOBOFO YAAPaA U KOXKHbIX 3aboneBaHui, a
TaKKe NoBbilWaeT KOMPOPT N PaboToCNOCOBHOCTL B XKapKyto noroay.
CNUCOK UCNO/Ib30BaHHOW IUTEpPaTypbl:
1. Apo, B./1. Natodusmnonorma tepmoperynaumm. — M.: Meanumna, 2018. — 312 c.
2. Kopoctenés, H. b. nrneHa ogexabl n obysu. — CM6.: lnnokpat, 2020. — 256 c.
3. MBaHoBa, E. ., CMunpHOB, []. B. TeKcTUAbHbIE MaTepuasbl U 340POBbe YenoBeka. — M.: JlernpombbITN3AaT,
2019.-198 c.
4. BO3 (BcemupHas opraHu3aums 34paBoOXpaHeHus). 3awmrta OT yAbTPadMONeTOBOro WU3MydYeHus.
eHeBcKMit goknaa, 2021. — 88 c.
5. HuKutuHa, /1. A. leTckas rurmeHa u ¢msmonorua. — M.: Akagemus, 2022. — 204 c.
6. TOCT 31406-2018 «Opexpa AnA 3aLWLMTbl OT TENA0BOTO M3nyvyeHuA. ObLme TeEXHUYECKNE YCI0BUAY.
© AmaHosa C., 2026

YAK 611.972
AtaprkaHosa lNynbpkaH lypablieBHa
Crapwwuit npenogasaTenb Kadegpbl «AHATOMUM YE0BEKA,
Tonorpaduyeckor aHaTOMMM 1 ONePaTUBHOM XUPYPTUnN»,
locypapcTBEHHbIM MeANLMHCKUA yHUBEPCUMTET TYpKMeHUCTaHa umeHn MbipaTa Mappblesa
TypkmeHucTaH, Awxabaz

AHATOMO-TOMNOINPA®UNYECKOE OBOCHOBAHUE «BE3OMNACHbIX 30H» ANA NPOBEAEHUA CNNL,
¥ BUHTOB NPU ONEPATUBHON ®UKCALIUU NEPEIOMOB M/IEYEBO KOCTU

AHHOTauuA
B cTaTbe npeacTaBaeHo aHaToMo-Tonorpaduryeckoe o60cHoBaHUE onpeneneHnn «6e3onacHbIX 30H»
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Ha MNPOTAXEeHUU nieyeBon KOCTU ana nposegeHnAa cnuvy, U BUHTOB MPU BbINO/IHEHUKN YPECKOCTHOro
OCTeoCMHTE3a W BHYTPeHHen ¢uKcaumm nepenomoB. Ha ocHOBe [eTanbHOroO aHaaMsa Tonorpadpuu
COCYANCTO-HEPBHbIX MYyYKOB — B YACTHOCTW, JIy4EBOro, NOAMbILLIEYHOrO, IOKTEBOrO M MbILLIEYHO-KOKHOIO
HEepBOB, a TaKKe INyboKoW apTepuu naeya — BblgesieHbl M OMUCaHbl ONTMMA/bHblE aHAaTOMMUYECKMe
KOpuAaopbl Ana BBeAeHUA PUKCATOPOB B MPOKCUMMAIbHOM, CPeAHEM U ANCTANIbHOM OTAEeNax njieya.
KnioueBble cnosa:
nae4yeBasn KOCTb, aHaTOMoO-Tonorpaduyeckoe ob6ocHoBaHMe,
6e3onacHble 30Hbl, OCTEOCUHTES, JlY4EBOW HEPB.

MneyeBan 061aCTb XapaKTepPM3YyeTCs BbICOKOM KOHLLEHTPAUMEN KU3HEHHO BaXKHbIX aHAaTOMMUYECKUX
CTPYKTYP, 3aK/OYEHHbIX B OTHOCUTENbHO HeboblOM 06beme MArKMX TKaHel. Mpu nepenomax niedyeson
KOCTU XUPYypPruyeckoe BMELLATe/IbCTBO YacTo SABAAETCA €e4MHCTBEHHbIM CNOCOBOM BOCCTAaHOBEHMA
AHAaTOMMYECKOM LEeNOCTHOCTM KOHEYHOCTM M obecrnevyeHna yCcnoBuit gna ee paHHein o¢yHKumn. OgHako
nposeaeHne 3NeMeHTOB GUKCcauUK, TaKMX KaK CNULbl annapaToB BHELWHEN GUKCaL MK, CTEPKHU-CaMOopesbl
AN BNOKUPYIOLLME BUHTbI MHTPAMEAYNNAPHbIX CTEPXKHEN, TauT B cebe CKPbITY0 OMacHOCTb ATPOreHHbIX
OC/IO’KHEHWW. HeBposornyeckMe HapylweHWsa, BbI3BAaHHblE MEXaHUYECKMM  MNOBPEXAEHUEM UM
KOMMNpeccuen HepBHbIX CTBONOB (MKCAaTOpaMM, MOTyT MOJIHOCTbIO HMBENMPOBATb YCMELLHbIN pe3yabTaT
KOCTHOM penosuumn. B cBs3M ¢ aTMmM TOYHOE 3HaHMe Tonorpaduyeckolrt aHaTOMMKN U YETKOe onpeaeneHme
6e30nacHbIX XMPYPrMYECKMX KOPMUAOPOB Ha KaKAOM YPOBHE M/ie4ya COCTaBAAKT OCHOBY OMEPATMBHOM
6esonacHocTw.

Tonorpa¢o-aHaTomuyeckme oco6eHHOCTU NPOKCUMAIbHOTO OTAeNa naeya

B npoKcMManbHOM TPETU Mnjedya OCHOBHbIM OOBEKTOM PUCKA BbICTYNAaeT MOAMbIWEYHbIA Heps,
KOTOpbIA OrMbaeT XMpyprvyeckyro LWENKy nNaeyeBOM KOCTM C33agM  Hanepead, npoxoad 4epes
YeTbIPEXCTOPOHHee oTBepcTMe. [laHHbli HepB pacnonaraeTcs HenocpenCcTBEHHO HA HAAKOCTHULE, YTO
[enaetr ero KpaliHe yA3BMMbIM NPWU BBEAEHWM BWHTOB B JlaTepasibHO-MeAManbHOM HanpasBaeHUW.
BesonacHas 30Ha B 3TOM CErMEHTe OrpaHMYeHa BEPXHUM Kpaem 60/1bluoro 6yropka n 061acTblo, Nexallei
HUXKE MPOEKUMM XMPYPruyeckon LWenKM Ha onpegenieHHoe pacctosHue. Hanbonee 6naronpuaTHbIM
BEKTOPOM /11 NMPOBEAEHUA CNWUL, MU BUHTOB B MPOKCMMA/NbHOM OTAENEe ABAAETCA aHTeposaTepasbHoe
HanpaB/ieHWe, OPUEHTUPOBAHHOE CTPOrO HUXKE YPOBHA aKPOMMAZIbHOrO OTPOCTKA, HO Bblle 30HbI
NPOX0XAeHMA NogMblLeYHOro HepB.a. [Mpu NnpoBeaeHMM GUKCATOPOB criepesn Ha3ag, CyLecTBYeT ONacHOCTb
NOBPEKAEHMA CYXOKUNNA OJIMHHOMN FONOBKM A,BYINABOM MbILWLLbI MbILWLbI U NepeaHel ornbatoLen aptepmm
naeya, NO3TOMY BBEAEHME A0KHO OCYLLECTBAATLCA NaTepasibHee MexKbyropkosol 6opo3abl.

AHaTomuyecKue KOpuAaopbl B CpeaHeii TpeTH naeyeBoit KOCTU

CpeaHana TpeTb AMadusa nneya cuntaeTca Hambonee KPUTMUECKON 30HOIN BBMAY CMMPaANeBULHOrO
X0fa Ny4yeBOro HepBa W COMpoBOXAalOLWel ero rnybokoih aptepum nneda. MNepexona W3 3aAHero
dacumanbHOro NoXa B nepegHee, y4eBoil HEPB NPO6OAAET NAaTEPANbHYIO MEXMbILLEYHYIO NEPErOPOAKY U
JIOXKUTCA HEenocpeacTBEHHO Ha KOCTb B MJEYEMbIWEYHOM KaHane. Ha aTom ypoBHe BBeaeHMe ntobbIX
buKcaTopoB B  33agHenaTepasbHOM  WAM  CTPOrO  NAaTepasibHOM  HanpaB/ieHUM  KAaTeropuyecku
NPOTUBOMOKA3aHO, TakK KaK PUCK Npamoro nepdopMpoBaHUs HeEpPBa WK €ro ylLeMIeHus npubankaertca K
KPUTUYECKMM 3HauyeHuAM. be3onacHbiM A4OCTYNOM W HanpaB/ieHMeM B cpefHeM oTaene auadusa asnaeTca
CTporo nepegHe3agHui sekTop. CnuLbl UAN BUHTbI, BBOAMMbIE Clepean, NPOXoaAaT Yepes TO/ILLY NaeYeBoin
MbILILLbl NaTepasibHEE CYXOXKWUAUA ABYFNABON MblLLbl, MUHYS MbILIEYHO-KOXKHbIA HEPB, KOTOPbIA B 3TOM
30HE CMeLLEH MeaMaibHO U IEXKUT MEXAY ABYIN1aBOM U Nie4eBoi MblluLamu. [lonycKaeTcsa TakKe BBeAeHMe
dMKcaTopoB ¢ MeaManbHOW CTOPOHbI, OA4HAKO 3TOT MaHeBp TpebyeT NPeun3noHHOro KOHTPOA, YTODObI He
noBpeauTb OCHOBHOM COCYAMCTO-HEPBHbLIA MYYOK MJieYa, BKAKOYAOLWMIA CPEaMHHbIA HEPB M MeYeByto
apTeputo.
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be3onacHble OpUeHTUPbI AUCTANIbHOIO OTAeNa Nae4ya

B guctanbHOM TpeTu naeyesBas KOCTb YNaoLWaeTcss BO PpPOHTa/IbHOM MNOCKOCTU U paclunpseTcs B
HaAMbILLENKOBOW 30HE. [1aBHYI ONacHOCTb 34eCb NPEeACTaBAAOT JIOKTEBOW HEPB HA MeANasIbHOM CTOpPOHE
W Nly4eBOW HEpPB Ha NaTepanbHON CTOpoHe. JIOKTEBOM HepB ormbaeT meamasbHbI HAAMbILWENOK C334M,
pacnonarascb B KOCTHO-GMH6po3HOM Bopo3ae, No3ToOMy NPOBEAEHME CNUL, Yepe3 meaMasbHbI MbIWENoK
TpebyeT BBeAEHUA Mo4, CTPOrMM BM3yasibHbIM KOHTPOJIEM WM CO CMELLEeHMEeM TOYKM BXoda Knepeau oT
Hagmbllenka. JlaTepanbHblii HagMbllWeNoK ABnaetca b6onee GesonacHol 30HOM, oAHAKO npoBeaeHUe
durKcaTopoB Noa 60NbLINM YIIOM K TOPU30HTa/IbHOW NIOCKOCTM MOXKET NMPUBECTU K MOBPEKAEHUIO TIY4EBOTO
HepBa, KOTOPbIN B 3TOM 061aCTU HAaXOAMUTCS KNepeam OT NaTepasibHOro MbILLE/IKa MeXay rniaedyesyyeBoi u
naeyesoit Mbiwuamn. ONTUMabHbIM KOPUAOPOM B AUCTA/IbBHOM CErMeHTe fBAAETCA TPAaHCKOPTUKasbHoe
BBEAEHME BWHTOB BO (POHTANIbHOW MJIOCKOCTU CTPOro 4Yepes MbIlWesIKM, NpU 3TOM TOYKa BXoda Ha
naTepasibHOM CTOPOHE A0JIKHA ObITb LEHTPUPOBAHA, a Ha MeaMasibHOM CTOPOHE — CMELLEeHa Knepeauy oT
BEPXYLUKM HaAMbILLE KA.

O6wme NpMHUMNDbI 6e30NacHOro OCTEOCUHTE3A

MomMmo cTpororo cobntogeHns KoopAMHaTHbIX 30H, 6e30nacHOCTb GMKcaUMM 3aBUCUT OT TEXHUKM
BbINOJIHEHUS MaHUNYAAUMK. TIPU YPECKOCTHOM OCTEOCMHTE3e NPOoBeAEeHME CNUL, AOKHO OCYLLECTBAATLCA
METOZIOM NpeaBapUTENbHOrO NPOCBEPAMBAHMA KOCTU Ha HU3KMX 060pOTax C 0653aTe/IbHbIM OXN1aXKAeHNEM,
YyTOo NpeaoTBpaLLaeT TEPMUYECKUIA HEKpOo3 TKaHel. BBedeHMe BUHTOB M CTEPXKHEN 4yepe3 MacCUBHble
MbILLIEYHbIE MACTbl AO/IKHO COMPOBOXKAATLCA NPeABapUTENbHbIM TYMbIM PACCIOEHUEM MATKUX TKAHel A0
CaMOW KOCTM C MOMOLLbIO 3aWMTHbIX KaHoNb. TakoW noaxos No3Bo/seT OTOABUMHYTb CKOJb3ALME HEPBHbIE
CTBOJIbI M cocyabl OT paboyelt YacTn UHCTpymeHTa. Ocoboe 3HaYeHMe MMEET MOJI0XKEHNE KOHEYHOCTU B
MOMEHT dUKCaLUKM, NMOCKONbKY POTaLMOHHbIE ABUMKEHMA Npeannedybs U crubaHWe B JIOKTEBOM CycTaBe
CYLLECTBEHHO CMELLAOT MNPOEKLUMOHHbIE JIMHUM NYYEBOTO M MbILLIEYHO-KOXKHOFO HEPBOB OTHOCUTE/IbHO
KOCTHbIX OPUEHTUPOB.

Ponb TpexmepHoro mMoaennpoBaH1A U HABUFaLLMOHHbIX CUCTEM

BHeapeHMe B KAMHUYECKYIO MPAKTUKY CUCTEM KOMMbIOTEPHOW HaBUrauMm u npegonepaumoHHOro
TPEXMEPHOro MOZENNMPOBAHMA MO3BONAET NepPeBecT! KoHLUEeNnuuto «b6e3onacHbIX 30H» Ha NPUHLMNNANLHO
HOBbIM YpPOBEHb WHAMBWUAYA/NM3UPOBAHHOW TOYHOCTU. MCMoONb30BaHME [OAHHbIX MYNbTUCMIMPAIbHOW
KOMMNbIOTEPHOM TOMOrpadumM B COYETaHMUM C aHruorpadpuein [aeT BO3MOXMKHOCTb PEKOHCTPYMpPOBaTb
NPOCTPaAHCTBEHHOE B3aMMOOTHOLLEHWE MOBPEXAEHHON KOCTU M OKPYKAIOLWMX ee MATKUX TKaHel, BKIoYas
MarucTpasbHble  COCYAWUCTO-HEpPBHble Ny4ku. Ha ocHoBe Takux mogenen paspabaTbiBaloTcs
MHAMBMAYANbHbIE XMPYPrUYeckue WwabnoHbl, HaneyaTaHHble Ha TPEXMEPHOM MPUHTEPE, KOTOPbIE KECTKO
bUKCUPYIOTCA HAa aHATOMUYECKUX OPUEHTMPAX MJieYa B Xo4e onepauunun. ITo No3BOIAET HanpaBasATb CBEpPa,
CNUUbl M BUHTbI MO 3apaHee NPOCYMTaHHbIM 6e30MacHbIM TPAEKTOPUSAM C TOYHOCTbIO A0 MWIJIMMETPA,
NPaKTUYECKM MOJIHOCTbIO UCK/THOUAn YeioBeYeckuii GakTop M PUCK CAy4ailiHOro NoBpexaeHus Iy4eBoro uam
NOAMbILLIEYHOrO HEPBOB AaKe B 30HaX UX aTUMMYHOIO aHAaTOMMYECKOro X04a.

3aKknoueHue

NHAnBMAYaNnn3MpoBaHHbIN BbIBOp TpaeKTopun nposedeHUs GUKCUPYIOLWUX 3/1EMEHTOB Ha OCHOBE
YeTKMx Tonorpado-aHaTOMUYECKMX OPUEHTUMPOB ABAAETCA  KAOYeBbIM  (AKTOpPOM  NPOOUNAKTUKM
HEBPOJIOrMYECKNX OCNIOXKHEHUN B XMPYprum nneda. Micnonb3oBaHue CTPOro onpeaeneHHbix 6e3onacHbIX 30H
B NPOKCUMA/IbHOM, CPeIHEM U ANCTA/IbHOM CEFMEHTaxX Nae4eBoi KOCTU NO3BOAET MUHUMMU3MPOBATb PUCKU
CNY4YallHOrO MOBPEKAEHUS MOAMbBILWEYHOro, JIyYeBOrO W JIOKTEBOrO HepBOB. WMHTerpaums AaHHbIX
aHaToMu4eckol Tonorpadum B NpakTUYeCKyto paboTy TpaBMaTo/i0ra obecneymBaeT He TOJIbKO CTabUIbHOCTb
dUKCaLMN KOCTHbIX OT/IOMKOB, HO U COXPaHeHWe NOJIHOLEHHOro GpYyHKUMOHANIbHOIO NoTeHLUMana BepxHen
KOHEYHOCTM, COKpPaLLasa CPOKN peabuantaymm NaumMeHToB 1 yay4dwwan obuwme pesybTaTbl eYeHUs.
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AtaeBa b.M.,

3aBeaytownit Kadeapon AeTCKON CTOMATONOTUN.

Wwup6epauesa .,

AccucteHT Kadeapbl 4ETCKOM CTOMATONIOMMN.

focyaapcTBEHHOrO MeauumMHCKoro YHuBepcuTeTa TypKMeHUcTaHa umeHa MblpaTa lMappsbieBa.
Awxabag, TYpKMEHUCTaH.

KNMHWUYECKOE TEYEHUE FEPNETUYECKOIO CTOMATUTA Y AETEN:
OCOBEHHOCTU, ®OPMbIl U OCNTOXKHEHUA

AHHOTauuA

B cTtaTbe npeacTaBneH aHann3 KAMHUYECKOTO TEYEHUS OCTPOro reprneTMYeckoro ctomaTuta y gertei
pa3nnyHoro BoO3pacTa. PaccmoTpeHbl 3TWosiorMsa (BMpPYC npocToro repreca 1-ro Tuna), naToreHes,
KnaccupuKauma no cTeneHn TaxecTU (Nérkas, cpeaHeTsKénan, Taxénaa ¢dopma). OnucaHbl OCHOBHbIE
KNIMHUYECKME NPOSBAEHUA: IMXOPAAKa, IMMmbaneHnT, 601e3HeHHbIe BbICbIMAaHMA HA CAM3UCTON 060/104Ke
NnosIoCTM pTa, rMnepcanmnBaLLma, OTKas oT eapl U NUTbA. Ocoboe BHUMAHWE yaeNneHo 0COBEHHOCTAM TeYeHMs
y AeTel paHHero Bo3pacTa (0T 6 mecaues 0 3 NeT), y HOBOPOXKAEHHbIX U Y MMMYHOKOMMNPOMETUPOBAHHbIX
nauMeHToB. PacCMOTpPEHbI TUNWYHbIE OCNOXKHEHUA (Aervapatauma, repneTMYecknin KePaToOKOHbIOHKTUBMT,
repneTMyecKkuit MEHUHIo3HUedaNuT, BTOpMYHan H6aKTepuranbHas MHbEKUMSA). MpuBeaeHb!
andodepeHUnanbHO-ANArHOCTUYECKNE KPUTEPUU C adTO3HbIM CTOMATUTOM, SHTEPOBUPYCHON UHOEKUMEN,
cuHapomom CrmseHca-[»KoHcoHa. CTaTbsi npefHasHavyeHa ANA MNeaMaTpoB, AETCKMX CTOMATONOroB M
MHPEKLUMOHUCTOB.

Kntouesble cnosa:
repneTuyecknin CTOMaTuT, 4ETU, KIMHUYECKOE TeYEeHWe, BUPYC NPOCTOro repneca 1-ro Tmna, CTOMaTtuT,
TAxEénan dopma, Aernapartauma, ocNoKHeHUs, anddepeHumanbHas
AMArHOCTUKA, repnecBmpycHan MHdeKums.

BsegeHue
OcTpbliit repnetmyecknini ctomatut (OINC) — oiHa M3 CambIX YaCTbIX KAMHMYECKUX GOpPM MepBUYHOMN
repnecsupycHomn nHdekumm y aete. Muk 3abonesaemoctn NpUXoAMTCA Ha BO3pacT oT 6 mecaues A0 3 feT,
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4YTO CBAA3AHO C MCYE3HOBEHMEM MATEPUHCKUX QAHTUTEN U HE3PEenocTbto COBCTBEHHOrO MMMmyHMTeTa. o
OaHHbIM NnTepaTypbl, Ao 80% aetei uHdMUMpYLOTCA BUpycom npoctoro repneca (BMr-1) K 5-netHemy
B03pacty, 'y 30-40% un3 HMX NepBuYHaA MHOEKLMA MaHUDECTUPYET MMEHHO KaK repneTuyecknii CToMaTuT.
3HaHMe KAWHUYECKOro TeyeHWMA pasHbix ¢opm 3abonesBaHMa HeobXogMMO [ANA  CBOEBPEMEHHOM
OMArHOCTUKM, NPaBUIbHOTO IeYEHUS U NPEAOTBPALLEHMA OCNIOKHEHWUNA.

1. 3Tmonorua u natoreHes

Bo3byauTtenb — BUpyc npoctoro repreca 1-ro tuna (Herpes simplex virus type 1, BMr-1). Mepegava
NPOUCXOOMT  BO3AYLIHO-KaMneabHbIM, KOHTAaKTHbIM  (4epe3  WrpywKu, [ocyay, Ppyku) wu  pexe
TpaHcnaLeHTapHbIM NyTEM. MHKYBauMOHHBbIN Nepuog, coctasnneT 2—14 aHen (B cpeaHem 4—6 gHel).

MaToreHes BKAOYAET caeAytoLme 3Tanbl:

1.  Apacopbums BMpyca Ha aNUTENNU CAU3UCTON 0B0N0UKM NONOCTM PTa.

2. Pennukauusa B anuTenmouuTax c obpasoBaHMeM OanNOHMPYIOLMX KAETOK (UUTonaTUYecKuii
addeKT).

3. JlumdoreHHasa U remaToreHHan AMCCEMUHALMA.

4. Bupycemus, KOTOpPaa KAMHUYECKM NPOABASETCA IMXOPALKOM U MHTOKCUKALMEN.

5. JlaTeHTHOoe MHPULMPOBAHME CEHCOPHbIX FaHINEB (TPOMHUYHOTO HepBa).

2. Knaccupumkauma no cTeneHu TaxKecTu

BblaenstoT Tpn popmbl KAMHUYECKoro TedeHus OrC:

2.1. NNérkaa dpopma (40-50% cnyuaes)

e TemnepaTtypa Tena cybodebpunvHas (37,2—37,8°C) unn HopmanbHas.

e CocTosAHMeE pebEHKa ya0BAETBOPUTE/IbHOE.

e BbiCbiNaHMsA B MOMOCTM pTa — eAuHWYHble (3—5 a71emeHToB) B BUAE Be3UKy/a, ObICTPO
npespaLlaoLmMxca B 3po3nn (adtbl).

e [pogonXKuTenbHoCcTb — 4—7 aHeNn.

e JlumdaTmyeckme y3nbl (NoAYENIOCTHbIE, LWEWHbIE) Cerka yBenmyeHbl, 6e3601e3HeHHbI.

e 3axumBneHue 6e3 pybLoB.

2.2. CpepgHetaxkénaa dpopma (30-35% cnyuaes)

e Temnepatypa 38,0-39,0°C, gauntca 3—-5 aHen.

e BbipayKeHHaa MHTOKCUMKaUMS: BANOCTb, HAapyLLUEHWE CHa, CHUXEHMeE anneTuTa.

e BbicbinaHus 6onee 0bunbHble (10-20 a1eMeHTOB) — BE3MKY/Ibl HA TMNEPEMUPOBAHHOM OCHOBaHMM,
nocsie BCKpbITUA — 601e3HEHHbIE 3p03UK, MOKPbITbie PUOPUHO3HBIM HANETOM.

e [lopakeHre MOKET PacnpPOCTPAHATLCA Ha rybbl (repnec ryb), KoxKy BOKPYT pTa, pexe — Ha CIM3UCTYIO
Hoca.

e [MnepcanmeaLms, peskas 601e3HEHHOCTb NP INOTAHUW, OTKA3 OT efbl.

e JTumdaaeHUT BblpaKeHHbIN, 60Ne3HEHHbIN.

e [lpogonkuTenbHocTb — 8—12 gHel.

2.3. Taxkénaa ¢popma (5—-10% cnyuyaes)

e Temnepatypa ¢ebpunbHasa unm rektudeckas (39,0-40,5°C) go 7-8 aHeln.

e TAXKENAA WHTOKCMKaLMA: pPebEHOK aAuMHamMuyeH, BO3MOXHbl cyaoporn, 6pea, pBOTa,
MEHWHreanbHble CUMMNTOMbI.

o [opakeHue cAn3ncTor 060104KM NONOCTM PTA PaAcnpocTpaHéHHoe — A0 50—-100 n 6osiee anemMeHTOB.
Be3uKynbl cnmBatoTcs, 06pasya obLWMpPHbIE 3pO3UBHbIE MOBEPXHOCTMU.

e XapaKTepeH rmMHrMBUT (OTEK, KPOBOTOUMBOCTb AECEH).

e BO3MOXHbl BbICbINAaHMA HA KOXKeE /IMLLA, KOHBIOHKTUBE /133, KPbl/IbAX HOCA.

e Ob6e3BOXMBaAHME (AernapaTtaLma) BCieACTBME OTKA3a OT NUTbLA.
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o JlumbageHUT pesKo BblpaKeH — NOAYENIOCTHbIE, NepeAHeLLeNHble, 3aTbIJIOYHbIE Y3/1bl YBE/INYEHDI,
6071e3HEHHbI, CNaAHbl B MAKeTbI.

e [pogonkuTenbHocTb — 40 14—20 aHein. BO3MOXKHbI peumamnBbl U OCIOXKHEHMA.

3. Oc06eHHOCTU KIMHUYECKOTO TeYeHUsA B PasHbIX BO3PACTHbIX rpynnax

3.1. Aetn ot 6 mecaues go 3 ner

3710 rpynna Haubonblwero pucka. MMMyHHas cucTemMa Hespesnasi, MaTepuUHCKMe aHTuTena K BIM-1
OTCYTCTBYIOT MU/IM CHUXKEHbI. 3ab0n1eBaHNe YacTO HAYMHAETCA OCTPO C BbICOKOWM /IMXOPAZKMU U MOXKET cpasy
NPUHATb CPEAHETANKENYIO UK TAXKENYt0 dopmy. [leTu paHHero Bo3pacTa He MOryT /I0Ka/an30BaTb 60/b,
NPOABNSAETCA 3TO TMOCTOAHHLIM MJIa4eM, OTKA3OM OT Trpyau wauM  ByTblIodKKM. [unepcanveauuma u
60ne3HeHHOCTb NPMBOAAT K ObIiCTpoOlM AermapaTaumm — 3TO CaMOe 4acToe OC/NOXHeHWe, Tpebylollee
rocnutTanansaumm.

3.2. HoBopoXaéHHble (HeoHaTaNbHbIN repnec)

BcTtpeuvaetca peako (1 Ha 3000-5000 pogoB), HO MpoOTeKaeT KpalHe TaAxeno. UHduumposaHue
NPOMCXoaMT BO BPEMA POAOB NPU aKTUBHOM FreHUTa/bHOM repriece y matepu. KaMHMyeckasa KapTuHa:

e [ToparkeHune C/IM3NCTOM NOSIOCTU PTa, ry6, A3bliKa.

e [eHepann3oBaHHaa popma: repneTuyeckunii sHuedanut, renaTut, nHeBmoHuA, ABC-cnHapom.

e JleTanbHOCTb 6€3 NeveHuna gocturaet 80% (Npu cBOEBPeMEHHOM BBEAEHMM aLMKIOBUPA CHUMKAETCA
00 20-30%).

3.3. [letu cTtapuie 3 neT U NOAPOCTKU

MepBUYHbBIA repneTMyecknin CTOMaTUT Y HUX BCTPEYaeTCA perke, HO BO3MOXKHO. TeueHue Yalle Nérkoe
UNn cpeaHeTakénoe. PeBEHOK MOMKET KaNoBaTbCsA HA (CKMKEHMEe» BO PTYy A0 MNOABMEHMA BbICbINAHWUIA.
JunarHocTrKa nerye 6aarogapa BO3MOXKHOCTM paccnpoca.

4. OcnoxKHeHuA

e [lernapataumna (3KcMKo3) — Hanbosiee YacToe OC/IOXKHEHME Y AeTel paHHero Bo3pacta. KanHuka:
CYXOCTb CAM3UCTbIX, 3anafeHne 60/bLLIOr0 POAHUYKA, CHUMKEHWNE AMNype3a, TaXMKapaus.

o [epneTUYECKMUn KePAaTOKOHBIOHKTUBUT — NOPAXKEHME POTOBULbI, MOXKET NPUBECTU K PybLEBAHUIO U
CHUKEHMUIO 3peHus.

e [epneTnuecknini MmeHUHrosHuedpanut — pegkoe (0,1-0,5%), HO KM3HEYrpoXKatloWwee OC/OXNKHEHME.
MposBnaeTca cyaoporamu, HapyLeHMem CO3HaHMWA, 04aroBOM HEBPOIOrMYECKON CUMNTOMATUKOM.

e BropuuHaa 6akTepuanbHas MHPEKUUA — MMNETUIo, CTPENTOKOKKOBbLIA XEeMAUT, KaHAWOO03HbIN
CTOMATUT KMOBEPX» reprneTUYeCcKMX 3PO3niA.

3aKknoueHue

KnnHuyeckoe TeyeHne repneTMYECKOro CTOMaTUTa y geteit BapuabenbHo — oT cybKANMHUYECKNX hopm
[0 reHepanusoBaHHOW WMHdeKunn c aHuedanutom. Hambonee Taxénblie cayvau HabaogaroTcs y geTei
nepBbIX 3 NIET }KU3HWU, HOBOPOXKAEHHDBIX 1 UMMYHOKOMMNPOMETUPOBAHHbIX MALMEHTOB. PaHHAA AMArHOCTUKA,
OLEHKA CTEeMeHW TAXKEeCTM U CBOeBpemeHHas Tepanus (auuKkaoBWMp, perMapaTauus, MecTHas aHecTesus)
No3BOJIAIOT NPEeAOTBPATUTL OC/IOXKHEHMA. Kaxapld neanaTtp v AETCKUIA CTOMATONOr A0/IXeEH ObiTb roToB K
pacrno3HaBaHMio 3Toro 3abosieBaHums.

CNUCOK UCNONb30BaHHOW UTEpaTypbl:
1. KysbmeHko J1.I., AmuTpurea H.B. lepneTUyecKkuii CTOMATUT y AeTeN: KANHMKA, AMArHOCTUKa, iedeHune. M.:
OTAP-Megua, 2018. — Poccmitckoe KNMHUYECKoe PYKOBOACTBO.
2. KnnHunyeckne pekomeHaauum (Npotokon nedyeHunsa) «OCTpbiid repneTUYecknini cTomaTut y aetei». Colo3
neaunatpos Poccun, 2021.
3. Kimberlin D.W., Brady M.T., Jackson M.A. Red Book: 2021-2024 Report of the Committee on Infectious
Diseases. 32nd ed. American Academy of Pediatrics, 2021. — [naBa o repnecBupycHbIx MHOEKLUSIX.
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4. Whitley R.J., Roizman B. Herpes simplex virus infections // The Lancet. 2017;389(10084):2416-2430. —
O630pHanA cTaTbsA NO INNLEMUOIOTMN U NEYEHUIO.
© Ataesa b.M., lLnpbepamesa Y., 2026

YAK 611.91
MepreHos A3sat TaraHmbIpaaoBUY
Mpenogasartenb Kadeapbl «KAHaTOMUKM YeTIOBEKa, Tonorpadmnyeckon aHaToOMnKM U onepaTMBHOM
Xupyprum», FocynapCcTBEHHbIN MeAULMHCKMI yHUBEepcHuTeT TypKMeHUCTaHa umeHn MblpaTta MappbleBa
TypkmeHucTaH, Awxabag,

BAPMAHTHAA AHATOMUA U TONOTPA®UNYECKUE OPUEHTUPbI BHEYEPENMHOIO OTAENIA IMLEEBOIO
HEPBA NPU PAAUKAJIbHbIX ONEPALMUAX HA LLUEE

AHHOTauuA

B cTaTbe paccmaTpuBalOTCA BOMPOCbI BapWaHTHOW aHAaTOMMKM W TOMOrpaduUUYecKnx OPUEHTUMPOB
BHEYEPENHOro OTAeNa /IMUEBOr0 HepBa, 3HaHME KOTOPbIX KPUTUYECKU BaXKHO MpPW  BbIMNOJAHEHUU
paguKanbHbIX OMepauuii Ha Lwee (BKAOYAA pPasAndHble BUAbl LWelHbIX Anmdoamccekumin). Ocoboe
BHMMaHWe ygeneHo Tonorpadum KpaeBon BETBM HUMKHEN YentocTU WU LWerHOW BETBM /IMLEBOrO HEpPBa,
KOoTopble Haubosee noaBepXeHbl PUCKY ATPOreHHOro MOBPEeXKAEHUA Npu  BMeLllaTesIbCTBax B
NOAHUXKHEUYENOCTHOM TPEYroJibHUKE W naTepasibHbiX OTAenax weu. Ha ocHoBe aHanM3a aHaTOMUYECKUX
NCCNeoBaHNM U KNIMHUYECKUX C/TyYaeB OMNMCaHbl K/oYeBble NOCTOAHHbIE OPUEHTUPLI — TaKME KaK 3ajHee
6pIOLWKO ABYOPIOWHOM MbIWLbI, WKMAONOABA3bIYHAA MbIWLLA, HUKHUA Kpalh HUXKHEWN YentocTM U nuuesasn
BeHa.

KnioueBble cnoBa
JIMLLEBOM HEPB, BHEYEPENHOM OTAE/, BapMaHTHanA aHaToOMMKA, Tonorpadpryeckme OpueHTmpbl.

PagnKanbHble onepaTMBHbIE BMELLATENbCTBA Ha LLee, HanpaBieHHble Ha 3pagMKaLMio PerMoHapHbIX
METAcTa30B paKa OpraHoB Tr0/0Bbl M LWIEWU, COMPAMEHbI C BbICOKMM PUCKOM MOBPENKAEHUSA BarKHbIX
HeNpPOBaCKyNAPHbIX CTPYKTYp. Cpean HUX ocoboe MecTo 3aHMMAaeT BHeYepenHon oTAen NNLEBOro Hepsa.
HecmoTps Ha To, YTO OCHOBHOW CTBOJ1 HEPBA pPacno/iaraeTca B OKOI0YLIHOW CNHOHHOWM XKenese, ero gAnHHbIe
TePMWHA/IbHbIE BETBU CMYCKalOTCA B MOAHUMKHEYENOCTHYIO 06/1acTb U BepxHWe oTAenbl Weu, nonagas
HenocpeACcTBEHHO B 30HY XMPYPrMUYECcKoro nomcka npu 1Mmooanccekumm.

Hanbonee ysa3BMmon B 3TOM OTHOLLEHUM ABASETCA KpaeBas BETBb HUMKHEN YenocTy, noBpexaeHue
KOTOPOW NPMBOAMUT K CTOMKOM aCUMMETPUKN AnLLa, Napasndy MbILLL, Yria pTa U BbipaXKeHHOMY 3CTETUYECKOMY
1 GyHKUMOHaNbHOMY AeduunTty. CUTyaLmMa OCNOKHAETCA KpaliHel N1abunbHOCTbIO M BapMabenbHOCTbIO X043
HEepPBHbIX CTBOJIOB Yy pPasHbiX MauMeHToB. B cBA3M c 3TMmM rnyboKoe MNOHMMaHUE WHAUBUAYA/IbHOM
aHaTOMMYECKOM U3MEHUYMBOCTM N YETKOE 3HaHME NOCTOAHHbIX KOCTHbIX M MATKOTKaHHbIX OPUEHTUPOB CAyKaT
OCHOBOW ANs 6e30MacHOro BbINONHEHUA PaAMKabHbIX ONepaLnii Ha Lwee.

BapuaHTHaA aHaTOMUA BHeYepenHoro oTAaena IMLEBOro HepBa

Mocne BbiIxoga W3 LIWAOCOCLEBUAHOIO OTBEPCTUA W MPOXOXMAEHUA CKBO3b TOJLLY OKOJIOYLIHOM
»Kenesbl INLEBOM HePB pa3aenserTcs Ha ABe OCHOBHbIE NOPLMU, U3 KOTOPbIX HUKHASA, UK LIEWHO-1ULEeBan,
[aeT Haya/lo KpaeBOM BETBM HUXKHENW 4YentocTM M WerHON BeTBU. APXMTEKTOHMKA 3TUX BeTBel
XapaKTepusyeTcs BblpaxKeHHbIM nosnmopdmnamom. Kpaesasa BeTBb MOXeT ObiTb nNpeacTaBAeHa KaK
OZIMHOYHbIM CTBOJIOM, TaK WM PaccbiNaTbCA Ha HECKOJIbKO MNapanfenbHo MAYLWIWUX BOJOKOH, KOAUYECTBO
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KOTOPbIX B HEKOTOPbIX CAY4aAX JOCTUFAET YETbIPEX.

NHamBmayanbHaa  M3MEHYMBOCTb KAcaeTcA M MPOCTPAHCTBEHHOrO  PACMo/IOKEHUA HepBa
OTHOCUTENBHO Kpaa HWXKHEW 4entocTu. MNMpumepHO B TPETU CAyvyaeB KpaeBas BETBb Ha OMNpeaeNeHHOM
NPOTAXKEHUN MPOXOANT HUXKE KPas YeNtOCTH, MOFPY»Kasncb B NOAHUMKHEYETIOCTHON TPeyroabHUK. PaccToaHme
OT HUMKHErO KPasA KOCTU A0 CAMOW HUMKHEN TOUKM AyTM HEPBA MOXKET COCTaBNATb bosiee 04HOro CaHTUMETpA.
I3T0T daKT MMeEET pelatoLee 3HAYEHUE, TaK KaK NP CTaHAAPTHbIX pa3pes3ax Ha Lee HEPB MOXKET OKa3aTbCA
HenocpeACcTBEHHO NMo4 IMHUEM paccedyeHms noBepxHocTHoM dacymu. LLleliHana BETBb IMLLEBOIO HEPBA yXO0AUT
elle HUXe, MHHEPBMPYA MOAKOMKHYIO MbIWLy Wwen U GopmMMpya aHAacTOMO3bl C YyBCTBUTENbHbIM LUEMAHbLIM
cnneteHnem. BapuaHTbl ee BeTBAEHMA TaKKe pa3HO0bpasHbl U TECHO CBA3AHbI C MNOTHOCTbIO U CTPOEHMEM
NOAKOKHOM MblLULLbI.

Tonorpaguuyeckue opueHTUPbI B 30HE XMPYPrUUECKOro BMellaTenbCTBa

Ona HagexHon mnaeHTUOUKaAUMM U COXPAHEHUA BETBEM JIMLEBOro HepBa B MpoLEecce LWeHOoM
OMCCEKLMMN XMPYPFY HEeobXooMMO OnMpaTbCs Ha KOMMAEKC CTabWubHbIX aHAaTOMMUYECKMX OPUEHTUPOB.
MepBbiM M Hanbosee AOCTYMHLIM MAKPOOPUEHTUPOM CAYKUT HUMKHUIA Kpalh HUXKHeln yentoctu. OfHakKo,
YUYMTbIBaA BO3MOMKHOCTb NPOXOXKAEHMA HEPBA HUMKE 3TOM NIMHUKN, ONMPATLCA UCKAOYUTENBHO Ha KOCTHbIN
Kpai Hebe3sonacHo.

BarKHeMLWMM MATKOTKAHHbIM OPUEHTUPOM ABMAETCA INLEBas BeHa. KpaeBasa BETBb HUMKHEN YeNoCTH
NPaKTUYECKN BCErga NepecekaeT /INLEBYI0 BEHY Clepeamn, pacrnoaraacb NOBEPXHOCTHO MO OTHOLIEHUIO K
Hel. [laHHaA aHaTOMMYEeCcKaa KOHCTaHTa aKTMBHO MCMOJIb3YETCA B XMPYPrMyeckon npaktuke. Mpu noucke
HepBa CHayasNa BbIAENAIOT IMLLEBYIO BEHY YyTb HUMKE KPAA YENtoCTH, NOC/AE Yero akKypaTHO NpenapupyroT
TKaHM Knepeam oT Hee B NOBEPXHOCTHOM CNoe, rae 1 0bHapyKMBAKOT HEPBHbIN CTBOJI.

Ny6oKMMM aHAaTOMUYECKMMM OPUEHTUPAMM, YKa3bIBAIOWMMM Ha He30nacHyo 30HY, C/Iy»KaT 3a4Hee
6pHOLWKO ABYOPIOLWHON MbILLbI M WKMAONOABA3bIYHAA MbiwLa. CTBO IMLLEBOrO HEPBA BbIXOAWUT Knepeau ot
MEeCTa NPUKpenseHna 3agHero 6ptoKa A8YOPHOLHON MbILLLbI K COCLEBUAHOMY OTPOCTKY. [pK BbINOAHEHUM
paauKanbHOW LWEWHOW AUCCEKUMM, Tpebylowen yaaneHnsa KNeTyaTkn BepXHUX YpPoBHEN, 0bHaxKeHne 3Ton
MbIlWUbl NO3BOAIAET YETKO onpeaenntb rNybuHy 3aneraHUa OCHOBHOrO CTBOMA W KOHTPOAMPOBaTb
OTXOXKAEHNE ero HUXKHUX BeTBel. [JoNoNHUTENbHbIM OPUEHTUPOM CAYXKUT TaKXKe NOAHUMKHEeYentoCcTHas
CNIOHHaA Kenesa. BeTBM HepBa NpoxodAaT naTepasibHee Kamncy/bl Kesesbl, HaxoAAcb B pacllenneHuu
cobCTBEHHOM dacumn Wwewn, YTo No3BosseT 6e3onacHo MObUIM30BaTb Keslesy U3HYTPU HapyKy, COXpaHAn
HepBHble BOJIOKHA BMecCTe ¢ ¢hacumaibHbIM JIOCKYTOM.

TexHUYecKue Nnpruembl COXpaHEHMUA HepBa NpU onepaymax Ha wee

3HaHWe BaAPWAHTHOM aHAaTOMWU AOUKTYeT BbIGOP XMPYPrUYECKON TaKTUKM MNPU  BbIMNOJHEHUU
paauKanbHbIX BMeLLaTenbCTB. ANA NpeaoTBpaLleHNsa TPaBMbl KPaeBOW BETBM HUMKHEN YENH0CTU Pa3pes KOoXKK
M NOAKOMKHOWN MbiLLLLbI MPOM3BOAAT KAK MUHUMYM Ha ABa CAHTUMETPA HUXKe Kpas yentoctn. Mobunmnsaumio
BEPXHEro KOXHO-MOAKOXKHOI0 I0CKYyTa OCYLLECTBAAIOT CTPOro NoJ, NOAKOXKHOM MbILILEN LLIEW.

OaHMm un3 Hanbonee 3¢hPeKTUBHbIX M He30MacHbIX METOA0B ABAAETCA TeXHMKA OTCAaMBaHUS
dbacumanbHOro NI0CKYTa BMeECTe C NOAKOMKHOW MblliLein KBepxy. Mpu aTom dacums paccekaeTca Ha ypoBHe
NoAbA3bIYHOM KOCTU, U BeCb NAcT TKaHel BMeCTe C 3aK/NYEeHHbIMWU B HEM BETBAMMU JINLEBOrO HepBa
aKKypaTHO CMelLLaeTcs KpaHuanbHo. /lnuesas BeHa Npu 3TOM NepeBs3bIBAETCA U MEePeCceKaeTca HUXKeE YPOBHSA
YesiloCTU, a ee BEePXHMI KyNbTEBOM KOHEL, OTBOAMUTCA KBEPXY BMECTE C MATKUMU TKAHAMM, UTO CAYKUT
OOMNOAHUTENBHON MeXaHMYeCKOW 3alMTor Ana npoxodAallei Haf Hen Kpaesoil BeTBU. [pumeHeHue
COBPEMEHHbIX Y/IbTPA3BYKOBbIX M BMNONSAPHbIX AUCCEKTOPOB B 3TOM 30HE TpebyeT OCTOPOXKHOCTU, TaK Kak
TepMUYecKoe BO3AENCTBME MOMKET Bbi3BaTb 0OpaTUMbIM MAM HeobpaTMMbIM nape3 Aaxke 6e3 npaAmoro
MeXaHMUYEeCKOro NoBpeXKAeHNsA HEPBHOIO BOJIOKHA.

O6cyxaeHne nepcneKTUBHbIX TEXHOIOMUii BU3yan3aumum

BHeapeHMe B COBPEMEHHYIO  K/AMHWYECKYID MPaKTUKY MeTOA0B  WMHTpaonepaLMoHHOro
HENPOMOHUTOPUHIA OTKPbLIJIO HOBblE BO3MOXHOCTU A1a BepudUKaUUKM BHEYEpPEenHoro oTaena /IMLEBOro

134



HAYYHDbII }YPHAN «COGNITIO RERUM» ISSN (p) 2412-9489 / ISSN (e) 2542-1026 Ne6 / 2026

HEpPBa B PeEXMME peasibHOro BpemeHu. Mcnonb3oBaHWe NOPTATUBHBIX CTUMYIATOPOB NO3BONAET XMPYpPry
6ECKOHTAKTHO MAKN MyTEM MPAMOI INEKTPOCTUMYAALMM ONPenenaTb TOYHYIO NOKaN3aLMI0 AaxKe CaMbIX
MENIKUX TEPMMUHA/IbHBIX BOSIOKOH KPAeBOM BETBM HUMKHEN YENOCTU B YCI0BUAX UBMEHEHHOW aHAaTOMMUK UU
BblpPa*KEHHOro pybLLOBOro NpoLecca. ITo 0COBEHHO aKTyaslbHO NPU NOBTOPHbLIX PAAMKANbHbIX ONepaLmax Ha
Wwee, Korga CTaHZapTHble ToMorpaduyeckme OPMEHTUPbI YAaCTUMHO MAM MONHOCTbIO YTpayeHbl M3-3a
npeablayLLErO XMPYPrMyeckoro BMeLwaTenbcTBa UAK nyyeBoi Tepannun. CodeTaHMe KNAaCCUYECKMX 3HAHWUM
BAapPWMAHTHOM aHATOMWKW C annapaTHbIM MOHWUTOPUHIOM CBOAMT K MUHUMYMY CyObeKTUBHbIA daKTop M
obecneynBaeT MakcMmasibHyto 6e30nacHoCTb GYHKUMOHANbHO-LLAAALWMX BMELLATENbCTB.

3aknioueHune

NHanBmAayanbHaa BapMaHTHas aHAaTOMWMA BHEYEPENHOro OTAena JIMLEBOro HepBa npeacTaBaseT
coboit cepbesHbli BbI30B A8 abAOMMHANIbHbIX W YeNIIOCTHO-/INLEBbLIX XMPYProB, BbIMOAHAOLINX
paguKanbHble onepauMM Ha wee. BbiCOKaa 4acToTa HWU3KOTO PACMOJIOXKEHMA KPAeBON BETBUM HUMKHEWN
YentcTn TpebyeT CcTaH4apTM3aL MM ONepPaTUBHbLIX NPUEMOB U CTPOroro cobaoaeHMA NpaBua NpenapoBKMy.
Onopa Ha TaKkMe Hage)KHble OPUEHTUPLI, KaK N1LEeBaA BeHa, 3agHee OpoWKO ABYOPIOWHOM MbIWLbl U
HUMKHUIMA Kpal YentcTn, B COYETAHUM C MPEUU3MOHHON TEXHUKOW BblaeneHuns dacumanbHbIX JIOCKYTOB
No3BOJIAET PagMKanbHO yaanutb AMmeaTMyYecKnin annapat wen 6e3 ywepba gns mMmmmnyeckon GpyHKLMM
naumeHTa. TaKol noaxon MNOJIHOCTbIO COOTBETCTBYET MPUHLMNAM COBPEMEHHON (PYHKUMOHANbHOM
OHKOXMpyprum, obecneymsasa He TONbKO M3/1Ie4EHME OT OCHOBHOMO 3ab60/1eBaHUA, HO U BbICOKOE KAaYecTBO
nocneayrowen XusHu.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:
1. Navyec A.N. Onyxonn ronosbl U LWEeKU: PyKOBOACTBO AnA Bpaden. — MockBa: lMpakTnyeckas meanumHa,
2013. —478c.
2. Pewetos W.B., Ynccos B.U. NnacTnyeckasa u peKOHCTPYKTUBHAA MUKPOXUPYPrua B OHKoorMn. — MOCKBa:
PAMH, 2001. — 200 c.
3. Ko3nos B.A. Xupypruyeckass CTOMaToN0MMsA U YeNtocTHO-AnueBas xupyprua. — CaHkT-MNeTepbypr: Heea,
2021. — 352c.
4. Al-Hayani A. Anatomical localization of the marginal mandibular branch of the facial nerve // Saudi
Medical Journal. — 2007. — Vol. 28, No. 5. — P. 706-709.
5. Michels N. A. Structural variations of the extracranial facial nerve // American Journal of Surgery. — 1955.
— Vol. 89, No. 6. — P. 1151-1156.
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YK 611.95
MepreHos A3at TaraHMbIpaa0BUY
Mpenoaasatenb Kadeapbl KAHaTOMUKU YENOBEKA,
Tonorpaduyeckor aHaTOMMM 1 ONePaTUBHOM XUPYPTUnN»,
locypapcTBEHHbIM MeANLMHCKUA YHUBEPCUMTET TYpKMeHUCTaHa umeHn MbipaTa Mappblesa
TypKkmeHucTaH, Awxabag

TONOrPA®0O-AHATOMUYECKUE OCOBEHHOCTU BETBEM BPIOLLUHOM AOPTbI U UX 3HAYEHUE
B MAJIOMHBA3UBHOW XUPYPITUW XKENYOKA

AHHOTauuA
B craTbe paccmaTtpuBatoTcs Tonorpado-aHaTommyeckme 0cobeHHOCTU BeTBei OpPHOLWHOM aopThbl,
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KPOBOCHAOKaOWMX KeNyaoK, C aKLEHTOM Ha UX MHAMBUAYAbHYIO U3MEHUYNBOCTb U BAPUaHTbl BETB/IEHUS
(B YyacTHOCTK, YUpEBHOIO CTBOJIA M €r0 OCHOBHbIX BETBEM). Ha OCHOBE aHaNM3a COBpeMEeHHbIX aHaTOMUYECKMX
M KAMHWYECKMX [JaHHbIX OOOCHOBAHO 3HAYeHMe [eTaNbHOro NpesonepaumoHHOro  KapTUpOoBaHUA
COCYAMCTOro pycna pgas  onTUMM3auMM  TaKTMKU  MaJIOMHBA3UBHBIX XUPYPrMYECKMX BMELLATeNbCTB
(nanapockonunuyecknx n poboT-acCUCTUPOBAHHbIX PE3EKLNIM, FaCTPIKTOMMKIA).

Kntouesble cnosa:
6plowHan aopTa, YPEBHbLIN CTBOA, TONOrpaduyeckan aHaTomus,
aHATOMMYECKas U3MEHUYMBOCTb, MAaIOMHBA3UBHAA XUPYPTUA.

ManounHBa3nBHaA XMPyprus *Keayaxa (nanapockonuyeckas n poboT-accMCTUPOBaHHanA) 3a NocnegHue
ABa AecATUNETMA NPOYHO YTBEPANAACL B KAYECTBE 30/10TOr0 CTaHAAPTa NeYeHns Kak fo6poKayecTBEHHDIX,
TaK M 3/10KQYeCTBEHHbIX HOBOOOPA30BaHWUI Key[go4YHO-KUILIEYHOro TpakTa. BusyanbHoe yBenvuyeHue,
NPeLM3MOHHOCTb MaHUNyAALUMIA U BbicTpas peabunntauma NaUMEHTOB — HEOCMOPMMbIE MOCHI TAaKUX
onepauumi.

OpgHaKko OTCYTCTBME MaHyaNnbHOro («TaKTUAbHOIO») KOHTPOASA B MAaJIOMHBA3UBHOMU XMPYPrum
npeabaABAsSET MNOBbIWEHHble TpeboBaHMA K BU3yasnM3auMmM onepaumMoHHoro noas. CUTyauma ocnoXKHAeTCA
BbICOKOM YacTOTOM MHANBUAYA/IbHOM aHaTOMUYECKOM M3MEHYMBOCTU BETBEN OPIOLLIHOM a0PTbl, OTBEYAIOLLUX
3a KPOBOCHabKeHKe BepXHero sTaxka 6pIoLHOM NoNoCTU. AHOMaIMK BETBIEHWNA YpeBHOro CTBoAa (truncus \
celiacus) 1 BepxHeit bpbixKkeedHol apTepun (a. \ mesenterica \ superior) moryT Ae30p1MeHTUPOBaTb XMPYpPra,
NPUBECTN K ATPOreHHbIM MOBPEXAEHUAM KPYMHbIX COCYZAOB, HEKOHTPONMPYEMOMY KPOBOTEUYEHMUIO WK
ULIEMMUU OPraHOB-MULLEHEN (NeYeHu, KybTU KenyaKa, TpaHCcniaHTaTa).

B cBA3M C 3TUM AeTasibHOe U3yyYeHMe Tonorpado-aHaTOMUYECKMX BAPUAHTOB MArMcTpasbHbIX apTepuii
N UX BETBEN B KOHTEKCTE 3HA0BUAEOXUPYPIMN ABNAETCA KPaliHe aKkTyabHOM 3aadeln.

Pa3BuUTME XMPYPrMYECKOW TacTPOSHTEPOSOTMM Ha COBPEMEHHOM 3Tane HepaspbiBHO CBA3AHO C
KOHLUenune MUHMMMU3ALMM ONepaLMOHHOM TpaBMbl. JlanapoCKOMUYecKne TexHonormm obecneymatoT
MEHbLUYI0 MHTEHCMBHOCTb MOC/EoNepauMoHHoro 60/1eBOro CUMHAPOMA, CHUMKAKOT YacToTy CrnaeyHoW
HEeMpPOXoAMMOCTU M COKPALLLAOT CPOKM FOCNUTAIU3aLNN.

OAHaKo TEXHUYECKUA yCnex NanapoCKOMUYECKOW FaCTPIKTOMUM HANpsAMy0 3aBMCUT OT KavecTBa
BbINOJIHEHUA Mnmboanccekunmn B obbeme D2. [laHHbIV aTan TpebyeT MOHOB104HOTO yAaeHUA KNeTYaTKU U
MMATUYECKUX KONIEKTOPOB BAO/Ib MarMcTpanbHbIX COCYAO0B. B ycnoBuax aByxmepHOro n3obparkeHuns Ha
3KpaHe MOHWTOPaA U OTCYTCTBMA BO3MOXKHOCTM MPOMNanabNMpoBaTb NJAOTHOCTb TKaHeN, Ntoboe aHOManbHoe
OTXOXKAEHWe cocya MOXKET BbITb OLUIMOOYHO NPUHATO 33 GUOPO3HYIO TAXK UM BTOPOCTEMNEHHYIO BETBb.

CTaTUCTMKa MNOKa3blBaeT, YTO ATPOreHHble MNOBPEXAEHUS KPYMHbIX apTepuanbHbiX CTBOJIOB Npw
onepaumsax Ha Kenygke B 85% cnyyaeB 0OyC/lOBAEHbI WMMEHHO He3HAaHWEM WHAMBUAYANbHbIX
aHaTOMMYeCcKnx ocobeHHOCTeN NauneHTa, a He AedeKTaMm MaHya ibHbIX HAaBbIKOB XMpypra.

Lienb uccnepoBaHus

OueHUTb YacTOTy W XapaKTep aHaTOMWMYECKUX BAPMAHTOB CTPOEHWA BETBEN OPIOWHOM aopThl,
KPOBOCHAOKAOWMX KenyaoK, U onpeaenmTb Ux BanaHMe Ha 6e30MacHOCTb U TEXHUYECKMEe 0COBEHHOCTU
BbINOJIHEHUS MA/IOMHBA3UBHbIX XMPYPrMYeCKMX BMELLATe/IbCTB.

Martepuanbl u metoapbl

B ocHoBY MccneaoBaHMA NONOXKEH aHaNU3 AaHHbIX 120 nauMeHTOB, NpoxoamBLLMX obcnenoBaHme U
pafMKanbHOE XMPYPruYeckoe neveHne (nanapockonmnyeckas AncTanbHan cybToTasibHaA Ppe3eKUMa KenyaKa,
Nlanapockonuyeckas racTpaktomus) B nepmog c 2023 no 2025 rr.

Bcem nauMeHTam Ha AoonepaLMOHHOM 3Tane BbIMNOJHANACH MYNbTUCMMPASbHAA KOMMbIOTEPHAA
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Tomorpadua (MCKT) opraHoB 6pIOLLHOM NONOCTU C BHYTPUBEHHbBIM BONOCHBIM KOHTPacTUpoBaHuem (MCKT-
aHrnorpadms). Ha ocHose nonydyeHHbix DICOM-¢ainos nposoannocb TpexmepHoe (3D) moaennposaHue
apTepManbHOro pycna BEPXHEro 3Taxa 6ploWwHOM nosocTu. B xoae onepauymn conocTaBaAnnCb AaHHble KT-
aHrvorpadum c peanbHOM WMHTpaonepauuoHHOM KapTUHOM. AHaTOMUYecKue BapUaHTbl
KnaccuduumpoBanmcb No obuienpuHaTon Knaccudpurkaymm Adachi n Michels.

Pe3ynbTatbl U 06CyKaeHMe

CornacHo pesynbtatam MCKT-aHrmorpadum, Knaccmyeckoe aHaTOMMUYECKOe CTPOeHWe — MCTUMHHaA
TpudypKauma YpeBHOro CTBOJIA Ha NIeBYIO XKenygouHyto (a. \ gastrica \ sinistra), obwyto neyeHouHyto (a. \
hepatica \ communis) n ceneseHouHyto (a. \ lienalis) apTepumn (Knaccuuyeckuin «wraTue Xannepa») —
Habnopanock y 87 naumeHTos (72,5%).

KnuHunuyeckoe 3HaueHue npu aumdeogmnccekumnm

Hanbonblume TeXHUYECKME TPYAHOCTM B MaNlOMHBA3MBHOM XMPYPIrMM XKenyLKa Bbl3blBalOT BapuaHTbl
Tuna IV (Hannune ao6aBoOYHON MAM 3aMellalolleit NeBol NeYeHOUYHOW apTepuun, OTXOAALEN OT NeBOW
XenyaodHon aptepuu). MNpu BbINOJAHEHUM NANAPOCKOMUYECKOW FacTPIKTOMUM 06A3aTesIbHbIM 3Tanom
ABNAETCA MOBUAN3ALMA M NepecevyeHne NeBOM XKenyL0UYHON apTePUN Yy MeCcTa ee OTXOXKAEHUA OT YPEBHOTO
CTBOJIa C yaaneHnem MMmdaTmuyeckmx y3108 7- 1 9-i rpynn.

Ba)kHoe npumeyaHue: CiyyailHoe nepecevyeHne 3aMelLaloLLei NeBoN NeEYEHOUYHOW apTepun B xoae
nnmooagmuccekumnm D2 y 60s1bHbIX ¢ aHOMannewn IV Tvna HensbexHO BeAEeT K 04aroBOMy HEKpPO3y J1IEBOMN 40N
neyenn. Y 11 nauneHTOB Halwel rpynnbl 6narogapa gaHHbIM npegonepaunoHHoi MCKT ata aptepua boina
BepuUdULMpPOBaHa U NPELM3UOHHO BblaeneHa; TMMPOANCCEKLMA BbINOJHEHA CKENETUPOBaHNEM cocyaa be3
HapYLEeHMA KPOBOCHAOKeHMA NeYyeHu.

BapuraHTbl C OTXOKAEHMEM NPABOWN MEYEeHOUYHON apTepun OT BepxHel bpbixkeeyHol apTepum (Tun lll)
TPeOyloT KpalHeW OCTOPOXKHOCTM NPWU pPEe3EeKLUMU KenyaKa B 30He MNoANUAopPUYECcKOM nopuum WU
ABeHaALLATUNEPCTHON KNLWKK Npu GOPMUPOBAHUN FACTPO- UKW SHTEPOaHAcTOMO308B. Cocyg NPOXoanT K3aam
OT BOPOTHOWN BEHbI U FO/IOBKM MOAMKENYA0YHOM Kenesbl, Nonagan B 30HYy MaHUNYAALMA NPU BblaeNEeHUN
NpaBoW KenyAo4YHO-CabHUKOBOM apTepuu (a. \ gastroomentalis \ dextra) u ammdoanccekumm 6-i rpynnbl
nméoysnos.

BbiABneHMe YpeBHO-bpbixKeeyHoro cTBona (Tun V, 2,4%) KapaMHaibHO MEHSET apXMTEKTOHUKY BCeW
6ptowHoM nonoctn. OWwWnbKa NPU KAMNMPOBAHUM OCHOBAHMA TaKOTo CTBOJIAa MOXKET MPUBECTM K TOTasIbHOMY
HEKpPO3y BCEro KWLEYHMKA W renatobunmMapHoli 30Hbl, YTO AenaeT A0OMNepauyMOHHYH AWMArHOCTUKY
XU3Hecbeperatowmm GakTopom.

AHaNMN3 KIMHWUYECKOrO MaTepmraa NPOAEMOHCTPUPOBAJ, YTO APXUTEKTOHUKA COCYA0B BEPXHErO 3TaKa
6ploWHOM nonoctM KpaliHe nabunabHa. Ocoboe BHUMaHME XUpPYpPruyeckon Opuragbl AOMKHO ObiTb
NPWKOBAHO K /IEBOM KeNyA04YHON apTepuu. B Hopme OHa aBasieTcs Hanbosiee MeIKOW BETBbIO YPEBHOTO
CTBOJIA, OAHAKO NpU Hananuum [o06aBOYHOW SIEBOM MNEYEHOYHOW apTepuuM eé Kanubp 3HauYUTeNbHO
yBEe/NMYMNBaETCA.

Mpu obHapy:KeHUM Takoro Tvna crpoeHus (Tun IV no Knaccudpmkaumm Muxenbca) cTaHAAPTHbIN
aIrOpUTM onepauumn MeHseTcs. BmecTo nepeceyeHnn 1EBOM Keayao4yHOM apTePUMM Y CaMOro OCHOBaHMSA
YPEBHOrO CTBOMA, XMPYpr 06A3aH BbINOJHWUTb MPELM3NOHHYIO AUCCEKLMIO B 061acTU TaK HasblBaeMoM
«MasIo KPUBU3HbI» XenyaKa, 4YToObl M30/MPOBAHHO KAWMMPOBATb TOJIBKO Te BETBM, KOTOpble wuayT
HEMOCPEACTBEHHO K CTEHKE Ke/yAKa. 3amellalowmin cocy, Maywmuii K 1eBon fone neyeHu, TWaATe/bHO
BbIAENAETCA U3 OKPYKAIOLLMX TKAHE U COXpaHAeTCA.

OpyruM  KpUTUYECKMM MOMEHTOM ABAAEeTCA Mobuamsauma 6oNblON  KPUBU3HBI  MKeyaKa.
KpoBocHabeHune 3ToM 30HbI OCYLLECTBASETCS 33 CYET SIEBOM M NPABOM ey A04HO-CaNIbHUKOBBIX apTEPUNA.
MpaBas *KenynovyHO-CaibHUKOBAA apTepua bepeT
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3akntoueHune

NHamBMayanbHas aHaTOMMYECKan M3MEHYMBOCTb BETBEN HPIOLIHON aopTbl BCTpevaeTcsa 6onee Yem B
yeTBepTM cny4daeB (27,5%). B ycnoBuAX ManouMHBA3UBHOW XUPYPrUWU KenyaKa, XapakTepusyolwenca
OTCYTCTBMEM TPEXMEPHOIO €CTECTBEHHOIO 3PEHMA M NAAbMNAaTOPHOIO KOHTAKTa, HEeOoCBeAOMJIEHHOCTb
xupypra 06 3sTux 0co6eHHOCTAX PE3KO NOBBILIAET PUCK KOHBEPCUI (Nepexoaa Ha OTKPbITYO 1anapoToOMUIIO)
1 paTanbHbIX COCYAMCTbIX OCNOKHEHWUN.

Cnu1CcOK UCNoNb30BaHHOM INTepaTypbl:
1. YepHoycoB A.®., Xopobpbix T.B. M ap. ManonHBasuBHaA XMPYpPrus paKka Kenyaka: CTaHaapTbl U
WUHHOBauuK // Xupyprua. XypHan um. H.U. Nuporosa. — 2022. — Ne 4. — C. 15-22.
2. Adachi B. Das Arteriensystem der Japaner. — Kyoto: Maruzen Co., 1928. — Bd. 1. — 320s.
3. Michels N. A. Blood Supply and Anatomy of the Upper Abdominal Organs with a Descriptive Atlas. —
Philadelphia: JB Lippincott, 1955. — 523 p.
4. Kotus B.H., Bagpos B.A. Ponb MyAbTUCAMPANbHOM KOMMbIOTEPHOM Tomorpadmm B NAAHUPOBAHWUU
NlanapoCKONMYecKnx onepaumini B abLoMnHaNbHOM OHKoNOMMK // BecTHUK xupyprum um. U.U. Tpekosa. —
2024. —T. 183, Ne 2. — C. 45-51.

© MepreHoB A.T., 2026

Tapxubaesa OrynrepeKk bawmMmoBHa,

MpenogasaTtenb Kadeapbl aHATOMUKN YETOBEKA,

Tonorpaduyeckoit aHaTOMUM U ONEepPaTUBHOM XMPYPTUN.

locypapcTBeHHOro meanLMHCKoro YHmnsepcuteta TypkmeHuctaHa umeHa Moipata lappblesa.
Awxabag, TYpKMEHUCTaH.

AHATOMUYECKUE OCOBEHHOCTU KPOBOCHABXEHWUA NOYKU U UX POJ1b
B OMEPATUBHOW XUPYPITUU

AHHOTauuA

B cTaTbe npeacTaBieH Noapo6HbIN 0630p aHATOMUYECKUX BAaPUAHTOB NOYEYHbIX apTEPUI U BEH, UX
YacToTbl, KNAacCUPUKALMMU U KAMHUYECKOTrO 3HayveHua. OnucaHbl f06aBoYHble M abeppaHTHble NOYeYHble
apTepPUM, MHOXKECTBEHHbIE apTepuKn, paHHee AefieHne OCHOBHOFO CTBOJIA MOYEYHOW apTepuMMU, a TaKKe
BAPMAHTbI MOYEYHbIX BeH (LMPKYMaopTasbHas BEHa, PETPOaopTasibHas BEHA, MHOMKECTBEHHble BEHbI).
Ocoboe BHMUMaHWe yaeneHO PO 3TUX aHAaTOMMYECKUX ocobeHHOCTen npu HedpaKTOMUM (B TOM uyucne
NIAaNapOCKOMMYECKOl), pe3eKuMM MOYKM, TPAHCMIAHTAUMM WM 3HAOBACKY/IAPHbLIX BMELLATEe/NbCTBaXx.
MoaYépKMBaeTCa 3HaYeHWe npegonepauuoHHoli Buayanusaumm (KT-aHrnorpadmsa) ans npesoTepalieHus
WHTPaonepauNOHHbIX OCIOXHEHWUA.

Kniouesble cnosa:
noyeyHas apTepus, NoYeyHas BeHa, 06aBOYHaA NodYeyHas apTepus, abeppaHTHaa apTepus,
aHAaTOMMYECKME BAPUaAHTbI, HeQPIKTOMUA, TPAHCNAaHTaLmMA noykun, KT-aHrmorpadus,
XMpypruyeckaa aHaToMmA, KPOBOCHABKeHWe NOYKM.

BeeaeHue
KpoBocHabeHMe NoYKM OTAMYAETCA BbICOKMM pa3sHOObpasnmem aHaTOMMYECKMX BapUaHTOB. 3HaHMe
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3TUX BApPUAHTOB ABNAETCA 06A3aTeNIbHbIM A/15 YPOIOroB, TPAHCM/IAHTONOIOB U COCYAMCTbIX XMPYpPros. YacToTa
OOMOJIHUTENbHbIX NOYEYHbIX apTepuit gocturaet 25—40%, a BapMaHTOB NoYeyHbiX BeH —5-15%. HeyuTéHHble
QHOMaNMUM MOTYT MPUBECTU K TAXKENBIM MHTPAONEPALMOHHBbIM KPOBOTEYEHMAM, ULWIEMUN YHACTKOB MOYKM,
MHGbaPKTY, NOTepe opraHa UaM CMepTu NauMeHTa.

1. HopmanbHasa aHaTOMUA NOYEYHbIX apTepuit

B knaccnyeckom BapuaHTte (55—70% cnydaeB) Kaxk4aa Noyka nosiyyaeT KpoBOCHabKeHMe u3 oaHoM
NOYEeYHON apTepPUM, OTXOSALLEN OT AaopTbl Ha ypoBHe L1-L2. MpaBas noyeyHas apTepma AJIMHHEE NEBOM U
NPOXOANT MO33agM HWXKHEW NONOM BeHbl. JleBas noveyHada apTepua KOpo4ve M pacrnosiokeHa bonee
ropuU30HTaNbHO. Y BOPOT MOYKM apTepusa Ae/IUTCA Ha NepesHIo U 3a4HI0K BETBM, 3aTeM Ha CErMeHTapHble
apTepuu (BepxHIoto, NepesHEBEPXHIOND, NEPELHEHUKHIONW, HUMKHIOK U 334HI0H0).

2. Bapu1aHTbl NOYEYHbIX apTepui

2.1. o6aBouHble 1 abeppaHTHble apTepumn

e lo6aBoYHaA no4yeyHasa apTepua — LONOJHUTENbHbIM CTBOJ, BXOAALLMN B MOYKY 4Yepe3 BOpPOTA
HapA4y C OCHOBHOM apTepuel. Bctpedaetca y 20—-30% naumeHTOB.

e AbeppaHTHaA (nonapHas) apTepus — COCyA, BXOZALMIA B MOYKY BHE BOPOT (Yepes BEPXHWUA Uau
HUXHUI nontoc). Yactota — 10-15%. Hambonee onacHa HWMKHASA NOAAPHas apTepus, KOTOpas MOXKeT
nepeceKkaTb MOYETOYHMK U BbI3bIBATb TMAPOHEPPO3, a TaKKe Nerko NoBpeXAaeTca Npu MobUAM3aLUN NOYKMU.

2.2. PaHHee geneHne No4YeYHOU apTepum

OCHOBHOW CTBO/1 NOYEYHOM apTeEPUM ANUTCA HA CerMEHTAPHbIEe BETBM Ha paccTosHUKM bosee 1 cm oT
aopTbl (B HOpMme aeneHne NPOUCXOSUT Y BOPOT NOYKM). YacToTa — 5-10%. 3TO BarKHO NPU TpaHCNAAHTaUMK,
TaK KaK KOPOTKWIA OCHOBHOW CTBOA 3aTpyAHAET aHaCTOMO3.

2.3. MHoOXecTBeHHble no4yeyvHble aptepuu (3 u 6onee)

BcTpeyatoTces pegko (3—5%). Y TakMx NaUMeEHTOB KarxKaan apTepusa KpoBOCHabXKaeT oTAeNbHbIN CermeHT
no4ku. MepesAsKa 04HOM U3 HUX BEAET K MHPAPKTY COOTBETCTBYIOLLEN 30HDI.

Xupypruyeckoe 3HaueHue:

Mpu HedpaKTOMUM BCce [0DABOYHbIE apTEPUN AOMKHbI OblTb UAEHTUOULMPOBAHLI U NepeBA3aHbl
oTgenbHo. OcTaB/ieHHasa  HenepeBA3aHHOM  Ao6aBOYHas  apTepua  MNPUBOAMT K MACCMBHOMY
nocseonepaunoHHOMY KpoBOTeYeHU0. Mpu pe3eKkunm NOYKU BEPXHUIA AU HUMKHWUIA NOAIKOC, MUTAKOLMICA OT
abeppaHTHON apTepun, He MoKeT ObITb 6e3onacHO peseumpoBaH 6e3 NpeaBapUTENbHOM OKKAO3UK 3TOTO
cocyaa.

3. BapuaHTbl NOYEYHbIX BEH

3.1. /leBaa noyeyHas BeHa

B Hopme neBas noyeyHas BeHa g/IMHHee npasoi (6—10 cm) 1 nepeceKaeT aopTy cnepegm. BapnaHTsi:

e LiupkymaopTanbHaa neBaA NoyeyHasa BeHa — ABe BETBU (MepegHss U 334HAA) OKPyXKaloT aopTy.
YactoTta — 3—-6%.

o PeTpoaopranbHaa feBad NovyeyHas BeHa — NPOXoAMT Mo3agu aopTtbl. Yactota — 2—4%. ITa BeHa
JIerko NOBpEeXAAETCA NPU ANCCEKLMM a0PTbl AU NPU AMMPaZEHIKTOMUMN.

¢ MHOXecTBeHHble sieBble NnoveyHble BeHbl — 2—3% (Hanpumep, ABe BeHbl, BNAAAIOLWME B HUXKHIOHO
NOAYHO BEHY OTAE/bHO).

3.2. NpaBasa noyeyHasA BEHa

Kopoue (2—4 cm) M BapuaHTOB MMeeT MeHblue. PeaKko BCTpevaeTcss MHOMKeCTBEHHOe BhafeHue
(nobaBouHan npaBas noyeyHas BeHa) — 1-2%.

Xupypruyeckoe 3HaueHue Npu TPaHCNNAHTALUK:

UnpKymaopTanbHasa wan petpoaopTasibHasa seBas NovyeyHaa BeHa CO34aET TEXHUYECKMEe TPYAHOCTH
npu GopMUPOBAHMM BEHO3HOrO aHacTomo3sa. Mpu HedPIKTOMUM NOBPEXKAEHUE PETPOAOPTASIbHOM BEHbI
TPYAHO KOHTPO/IMPOBATb M OHO MOXKET NPUBECTM K paTaibHOMY 3a6PHOLIMHHOMY KPOBOTEYEHMUIO.
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4. BHyTpuno4yeyHoe apTepuanbHoOe CTpoeHue (CermeHTapHblii TMn)

Mo Knaccudukaumm Graves, NOYKA UMEET 5 CErMeHTOB: BEPXHUM, MepeaHEBEPXHUN, NEPEeSHEHWVKHUNA,
HUXHUIA W 3a4HMIA. KaXKabli cermeHT MMeeT CBOK CEerMeHTapHYl apTepuio 6e3 aHacToMo30B (KOHeYHble
apTepuu). ITO O3Ha4yaeT, 4YTo MepeBsA3Ka OAHON CErmMeHTapHOM apTepuu Bbi3biBaeT MHPAPKT BCEro
COOTBETCTBYIOLETO CErMmeHTa. JTO CBOWMCTBO WCMO/Ib3yeTCA MNPU aHATOMMUYECKMX PEe3eKUMAX MOYKM
(BepXHENONIOCHASA, HUKHEMOOCHAA Pe3eKLmn).

5. AnarHocTMKa nepeg onepauuem

3on0Toi cTaHgapT — MyabTucnupanbHasa KT-aHrmorpadpua (MCKT-aHrmorpadus). OHa no3BosderT:

e ONpesennTb KONIMYECTBO U TONorpaduio NOYEYHbIX apTeEPUt 1 BEH;

e BbIABUTbL f06aBOYHbIE U abeppaHTHbIe cocyabl;

® UI3MEPUTb ASIMHY U ANaMeTpP cocyaa ANA TPaHChAaHTauuK;

® BM3YaNN3MPOBATb LMPKYMAOPTANbHYIO UM PETPOAOPTA/IbHYIO BEHY.

DononHutenbHble meTtoabl: MP-aHrnorpadus, ynstpassykoBasa gonnaeporpadus, MHTPaonepaLMoHHoe
YNIbTPa3BYKOBOE UCC/EA0BAHME.

6. KnmHnueckme npumepbl U OCNOXKHEHUA

« MoBpexkaeHne HUKHEN NONAPHOIN apTepun Bo Bpems MOBUAN3aLMM NMOYKK: BeAET K nHdapKty 1/3
HUXHEro Noatoca U NOCAeoNepPauMoOHHON apTepuanbHON TMNEPTEH3UN (MWEMUYECKM-3aBUCUMAn PEHMUH-
cekpeums).

¢ Hey3HaHHan A,06aBoO4YHasA apTepms NpuU NanapoCcKonNMYeckoi HeppP3KTOMUMK: NPUUYNHA KOHBEPCUU U
MACCUBHOM remoTpaHchysnu.

o AbeppaHTHaa apTepuA, NepeceKalow,as MOYETOYHMK: MOMKET BbI3BaTb MAPOHedpo3 M cTaTb
npuynHoi 6onun, oMBGOYHO NPUHMMAEMOM 33 MOYEKaMeHHYIO 601e3Hb.

3aKknioueHune

AHaTOMMWYECKME BapMaHTbl NOYEYHbIX apTepuii 1 BeH BCTpeyatoTcs 6onee yem y Tpetu naumeHToB. OHU
MMEIOT OrpoOMHOEe 3HayeHWe B OMNepPaTUBHOM YPOSIOrMMU, TPAHCMAAHTONOTMU U COCYAUCTOM XUPYPTUu.
MpeponepaunoHHas KT-aHrnorpadus ponkHa ObiTb 006s3aTeNbHbIM  UcCAegoBaHWEM nepesn Atoboi
NaaHOBOM onepaLmeit Ha NoYKe. 3HaHUE XMPYPrUYeCcKol aHaTOMMUM N e€ BapMaHTOB — OCHOBa He3onacHoCTH
naumeHTa.

CNMUCOK UCNONb30BAHHOI INTepaTypbl:

5. Graves FT. The Arterial Anatomy of the Kidney. Bristol: John Wright & Sons, 1971. — Knaccuyeckas
MOHOrpadpus o CErmeHTapHOM CTPOEHUMN MOYKM.

6. Bergman R.A., Afifi A.K., Miyauchi R. lllustrated Encyclopedia of Human Anatomic Variation. lowa City:
University of lowa, 2015. (Online publication) — MNogpo6HbIii aThac BapMaHTOB NOYEYHbIX COCYAOB.

7. Standring S. (Ed.) Gray‘s Anatomy: The Anatomical Basis of Clinical Practice. 42nd ed. Elsevier, 2020.
CTaHAapTHbLIM aHAaTOMMYECKMIA CNPABOYHMUK.

8. Hinman F. Atlas of Urologic Surgery. 3rd ed. Elsevier, 2018. — MpaKkTnyeckoe nNpMmeHeHne aHaTOMUKN B
yponorum.

9. Campbell M.F., Walsh P.C. Campbell-Walsh Urology. 12th ed. Elsevier, 2020. — [naBbl 0 XMpPYpPrum NOYKN n
BapMaHTax KPOBOCHAbKeHWMA.

10.Sampaio F.J.B., Passos M.A.R.F. Renal Arterial Anatomy // Journal of Urology. 1992;148(3):766-769.
Knaccmyeckan ctaTba 0 YacToTe A06aBOYHbIX apTEPUNA.

11.Satyapal K.S., Haffejee A.A., Singh B. Additional renal arteries — a study of 100 cadaver kidneys // Surgical
and Radiologic Anatomy. 2001;23(2):119-122.

12.Khamanarong K., et al. Circumaortic left renal vein: a cadaveric study // Anatomy & Cell Biology.
2017;50(1):23-26.
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13.Sharma N., et al. Multiple renal arteries and their surgical significance // International Journal of Anatomy
and Research. 2016;4(3):2774-2778.
© Tapxubaesa 0O.b., 2026

Tapxubaesa Orynrepek bawmmoBHa,

MpenoaaBatenb Kadeapbl IHATOMUN YeI0BEKa,

Tonorpaduyeckoit aHaToOMMM U ONEPATUBHOM XMPYPTUK.

focynapcTBEHHOIO MEANUMHCKOTO YHMBEpCUTeTa TypKMEHUCTaHa MMeHa MblipaTa MappbleBa.
Awxabag, TYypKMEHUCTaH.

AHATOMMUYECKMUE BAPUAHTbI COCYA0B U XENMYHbIX MPOTOKOB
NEYEHU U UX XMPYPTUYECKOE 3HAYEHUE

AHHOTauuA

B paHHONM cTatbe npeactaBneH 0630p aHAaTOMMYECKUX BAPWMAHTOB BOPOTHOM BEHbl, MEYEHOYHOM
apTepun, NEYEHOUYHbIX BEH M BHEMEUYEHOYHbIX *KENYHbIX MPOTOKOB. OnucaHbl Hanboee YacTble OTKIOHEHMUA
OT KNIAaCCMYECKOro CTPOEHMA: 3aMeHstolmne M f06aBOYHbIE NMEYEHOYHblE apTEPUM, BAPUAHTbl BETBAEHMA
BOPOTHOM BeHbl (TpudypKaLma, paHHee OTXOXAeHWe 3aJiHell CeKTopanbHOW BETBU), aHOMauU BnajeHusa
Ny3bIPHOIO NPOTOKA B 0OLLMI XKENYHBIN NPOTOK. Ocoboe BHUMaHME yaeneHO KAMHNUYECKOMY 3HAaUYEHMUIO STUX
BAPWMAHTOB NPU XONELIMCTIKTOMUMN, PE3EKLMUAX NEYEHM U TPAHCNAaHTaLMK. MoauépKuBaeTca HEOBX0ANMOCTb
npegonepayunoHHoi nyyesoi Busyanusaumm (KT-aHrnorpadua, MPXMI) gns npeaoTBpalleHUsa ATPOTeHHbIX
noBpeXAeHWA.

Kntouesble cnosa:
aHaTOMMYECKMe BapuaHTbl, NeYyeHb, BOPOTHAsA BEHA, MeYEHOYHAA apTepPUs, KenyHble NPOTOKM,
XMPYPruyecKan aHaToOMMS, XONELMCTIKTOMUSA, ATPOTEHHbIE NOBPEXKAEHMS,
MPXIT, TpaHcnaHTaUmMA neyvyexHu.

BsepeHue

3HaHMEe HOPMasbHOM W BapWUAHTHOM aHATOMMM NeYEeHU ABASETCS HeobXoAMMbIM YC0BMEM
6€e30MacHOro BbINO/IHEHUSA renaTobMAnapHbIX onepaumii. YacTtoTa aHaTOMUYECKMX BapMaHTOB AocTuraeT 40—
50%. Ux HecBoeBpeMeHHOe pacrno3HaBaHWeE — O4HA M3 FNaBHbIX MPUYUH TAXKENLIX OCNOXKHEHWUI, BKAKOYAA
NnoBpeXAeHMe MarucTpanbHblX COCYAOB WM MNPOTOKOB, WILIEMWUIO [AONEN NeyvyeHu, nocaeonepauyoHHble
6MANOMBI U NeTaNbHbIA UCXOA.

1. ApTepuanbHble BapuaHTbl (Knaccudpukaumua Michels)

Knaccmnyeckaa aHatommsa (tun | no Michels) Bctpevaetcs y 55—-60%: obuias neyéHouHas apTepus
OTXOOMT OT YPEBHOrO CTBOJMA U AE/NTCA Ha CODOCTBEHHYI MEYEHOYHYIO, 3aTEM HA MpPaByld U JieBytO
neyéHoYHble apTepun.

OCHOBHble BapUaHTbl:

e Tun Il — neBan ne4€HoUYHasa apTepust OTXOAUT OT 1IEBOI KenyaouHol apTepun (10-12%).

e Tun lll — npaBasa ne4éHOYHas apTepus OTXOAUT OT BEpXHel bpbixkeeyHol apTepun (11%).

e Tun V — 106aBoYHan npasas NeYéHoYHas apTepus oT BepxHei bpblxkeeyHol (8%).

e Tun VIII — KombuHaLma 3ameHaAoLWen 1 406aBoOYHOM apTepuit (peako).
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Xupypruyeckoe 3HauyeHue:

3aMeHE&HHasn nNpaBan NeYEHOYHan apTepma YacTo NPOXOAUT NO03aAM NY3bIPHOFO MPOTOKA U MOXKET ObITb
noBpeXxAeHa NPu XONEeUMCTIKTOMMUM, YTO BEAET K MWEMUKN NPABOM A0NM NeveHu, abcueccy n bunmome.

2. BapuaHTbl BOPOTHOM BEHbI

Knaccuueckan 6udypkauma Ha npasBylo M NeByto BeTBU Habnwopaerca y 70-75%. W3 BapuaHTOB
Hambonee 3HaYUMbI:

o TpudypKauma — geneHne Ha Tpu BETBM (MPaByo NepeaHIo, NpaByto 3a4H0 1 neByto) — 8—15%.

e PaHHee OTXOXKAeHue 3agHeil CeKTOpPaNbHO BETBU OT CTBOJ1a BOPOTHOM BeHbl — 5—10%.

¢ [[penaHKkpeaTMyeckoe WAM NOCTNAaHKPeaTUYEeCKOe pPaCnoNoXKeHue — BAMAET Ha A[OCTyn npwu
naHKpeaToAyOoAEeHAIbHOM pe3eKkuum.

PacnosHaBaHMe 3TUX BapMaHTOB 06A3aTeslbHO MPU MPaBOM rEMUIrenaTakTOMUU U TPAHCMAAHTALUK
neyeHu.

3. AHaTOMMUA XeNuHbIX NPOTOKOB (06nacTb TpeyronbHUKa Kano)

Knaccmyeckoe cTpoeHue: ny3blpHbIM NPOTOK BNagaeT B 0OLWMM NeYéHOYHbIN NPOTOK, 06pa3ys obLwmi
YKENYHbIN NPOTOK. ITO BCTpeyaeTca npumepHo B 70% cnyyaes.

OCHOBHble BapUaHTbI:

e Hu3Koe BnageHue Ny3bIPHOro NPOTOKA — NapanfesibHoe TedeHMe C OOLMM KENYHBIM NPOTOKOM Ha
npotaxexHun 1-3 cm (10-15%).

¢ BnageHue B npaBblii UK NeBbli NEYEHOUHbIA NPOTOK — 5—-8%.

¢ 3agHee (cnupanbHoe) BnageHue — 5-7%.

¢ BnageHue B 061w ui1 XENYHBIA NPOTOK NO3aAM ABEHAALATUNEPCTHON KULLKKU — OKOAO 2%.

OnacHocTb:
MpyY HU3KOM WM 3aZHEM BMALEHUU XMPYPr MOMKET OLWMOOYHO MPUHATb OBLLMIA MKENYHBIN MPOTOK 3a
Ny3bIpHbIA U NepeBaA3aTb ero («JI0XKHbIN NPOTOK»), YTO NPUBOAMUT K OBCTPYKTUBHOWM XKenTyxe, bunanapHomy
NepUTOHUTY M NOBTOPHOM onepaLuu.

4. Ne4yéHouYHbIE BeHbI

Knaccuyeckuii BapmaHT — TpM CaMOCTOATE/NbHBIX CTBOMA (NpaBas, cpegHsas, 1eBas NeYéHouHble BEHbI),
BMaJalolme B HUKHIOK NOAyo BeHyY. BcTpevaetca y 65%.

OCHOBHbI€ BapUaHTbl:

e O6LKMI CTBON CpeaHel U NeBoii NeYéHOUHbIX BeH — 10 30%.

e Hannume npaBoii HMXKHe Nne4éHoUYHOM BeHbl (406aBoYHasA BeHa cermeHToB V-VI) — 15-20%.

e BnageHue nNpaBoi NeYEHOUHOM BeHbl B HUXKHIOIO NONYIO BEHY HUMKE MeCTa CAUAHUA cpeaHeit n
nesow — 5%.

Mpu TpaHcnnaHTauum nedeHn u pesekunn VII=VIII cermeHTOB 3HaHWE 3TUX BapWaHTOB nomoraet
COXPaHWUTb BEHO3HbIM OTTOK.

5. MpeaonepauoHHaA ANArHOCTUKA

CoBpemeHHbI cTaHZapT — 06A3aTeNbHOE NpegonepaLMoHHOe yYeBoe UCCAe0BaAHME:

¢ KT-aHrnorpagus — ona apTepmasnbHbIX U BEHO3HbIX BAPNAHTOB.

e MPXIMI (mMarHMTHO-pe30HaHCHAA XoNaHruonaHkpeatorpadua)— ANA  BaPUAHTOB  KENYHbIX
NPOTOKOB.

¢ MHTpaonepauMoHHOeE yNbTPa3BYKOBOE UCC/e0BaHue — 419 OKOHYaTebHOM BepudmKaLmu.

MpuHUMN «KpuTtnueckoro B3rnaga Kano» (Critical View of Safety) nepes KnunupoBaHnem Kaknx-nnmbo
CTPYKTYp 0bsA3aTeneH Npu BCex BapuaHTax.

3akntoueHune

AHaTOMMUYECKME BapMaHTbl NEYEHOYHbIX COCYA0B M KEMYHbIX MPOTOKOB — HE PeAKOCTb, a CKopee HOpMa
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XMPYPrMyeckon nNpPakTUKU. WX WUrHopMpoBaHME — [aBHAA MpUYMHA ATPOTEHHbIX MOBPEXAEHUN MNpu
XONELMCTIKTOMUM U pe3eKkumax neveHu. MpesonepaunmoHHOE KapTUPOBAHME CHUMKAET YacTOTy TAXKENbIX
OCNOXHeHUM B 5-10 pa3. Kaxkapl renatobunvapHbii Xupypr obs3aH 3HaTb Kaaccudukauum Michels,
Couinaud u Strasberg.
CnMCOK UCNONb30BaHHOW UTepaTypbl:

1. Michels N.A. Blood Supply and Anatomy of the Upper Abdominal Organs. Philadelphia: Lippincott, 1955.
2. Couinaud C. Le Foie: Etudes Anatomiques et Chirurgicales. Paris: Masson, 1957.
3. Blumgart L.H., Belghiti J., Jarnagin W.R. Surgery of the Liver, Biliary Tract and Pancreas. 6th ed. Elsevier,
2017.
4. Skandalakis J.E., Colborn G.L., Skandalakis L.J. Surgical Anatomy: The Embryologic and Anatomic Basis of
Modern Surgery. Athens: PMP, 2004.
5. Hiatt J.R., Phillips E.H., Morgenstern L. Surgical Anatomy of the Liver and Biliary Tree // Surgical Clinics of
North America. 2000;80(2):497-521.
6. Nuevo F.R., et al. Anatomical variations of the hepatic artery: a study in 50 cadavers // Surgical and
Radiologic Anatomy. 2017;39(5):521-528.
7. Rutkauskas S., et al. Variants of the hepatic artery and their surgical significance // Medicina (Kaunas).
2004;40(9):835-841.
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YOK 611.96
Xempaesa [KelixyH bepgueBHa
Mpenogasatenb Kadpeapbl «KAHAaTOMUKM YeNoBeKa, Tonorpaduyeckon aHaTOMUKU 1 oNepaTUBHOM
XMpyprum», FocyaapcTBeHHbIN MeAULMHCKMIA yHUBepcuTeT TypKMeHMUCTaHa MMeHn MblpaTta Fappblesa
TypKkmeHucTaH, Awxabag,

TONOrPA®0O-AHATOMUYECKUE KPUTEPUU NPELLUSMOHHOIO BbIAENEHUA 3/IEMEHTOB
BEFETATUBHbIX HEPBHbIX CNI/IETEHUMA TA3A NPU PALUKA/IbHBIX OMEPALIMAX HA NPAMOM KULLIKE

AHHOTauuA

B craTbe npeacTaBneHO aHaTomo-Tonorpaduyeckoe 06OCHOBAHWE KPUTEPUEB MPELIUINOHHOIO
BblAENEHUA W COXPAaHEHUS CTPYKTYpP BEreTaTUBHbIX HEPBHbIX CNAETEHWM Ta3a B Xo4e BbINOJIHEHUSA
pagMKanbHbIX ONEpPaTMBHbIX BMeELLATE/IbCTB MO MNOBOAY pPaKa MNPAMOM KUIWKW. Ha ocHOBe NOC/IOMHOM
APXUTEKTOHUKM Manoro Tasa OnMcaHa NPOCTPaHCTBEHHAan Tonorpadua BEpPXHEro U HUMKHEro noauYpeBHbIX
CNNeTeHnid, a TaKXKe Ta30BblX BHYTPEHHOCTHbIX HEPBOB B KOHTEKCTE KOHUENUMW TOTa/ibHOM
Me30peKTYMaKTOMUKN. Ocoboe BHMMaAHWE yaeneHo uaeHTUbMKauMmM dacumManbHbIX MPOCTPAHCTE U
3MOPMOHANbHBLIX C/I0EB Pa3fAeNeHUs, CAYXKALMUX XUPYPIrUYECKUMMU OPUEHTUPaMKU Aas NpenoTBpaLleHus
ATPOreHHOro NOBPEXAEHMA HEPBHbIX BOJIOKOH Ha 3Tanax Mobuansaumm Npamomn KULLIKK.

Kniouesble cnosa:
NpsMan KWLLKa, BereTaTUBHbIe HEPBHble CN/IETEHWUS Ta3a, Tonorpadpuyeckan aHaTtomus,
HepBocbeperatowLan Xmpyprmsa.

PagnKkanbHble onepatMBHbie BMeLWIaTeENbCTBA MO MNMOBOAY pPakKa I'IpFIMOﬁ KMWKKN npertepnenu
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CYLLECTBEHHYIO 3BOMIOLMUIO C MOMEHTA CTaHAAPTM3aALMM KOHUEMUUM TOTANIbHON ME30PEKTYMIKTOMMUM.
YpaneHve npAMON KUWKKM eauHbIM G/10KOM C ee cobCTBEHHOM dacumen M OKPYKaloWMM HKUPOBbIM
KONNEKTOPOM (Me30peKTyMOM) MO3BOJIU/IO 3HAYUTE/NIbHO CHM3WUTb YacTOTy JOKaJbHbIX pPeuuanBoB
3abo0seBaHMA. Tem He meHee, 06paTHOM CTOPOHOM BbICOKOM PaAnKasibHOCTU KOMIOPEKTa/IbHbIX onepauui
[ONToe BPEMsi OCTaBa/C BbICOKMIM MPOLEHT WHBaNUMAM3UPYHOWNX GYHKLMOHAbHBIX PACcCTPOMCTB.
MoBpexaeHMe TOHKMX BEreTaTUBHbIX HEPBHbIX BOJIOKOH, MHHEPBUPYHOLLMX OpraHbl Masioro Tasa, NpMBoguT
K 3PEKTUNBbHOM U IAKYNATOPHOM ANCOYHKUUM Y MYXKUYMH, NOTepe Ny6pUKaLMU U AUCNAPEYHUN Y XKEHLLMH, a
TaKXe K HEMPOreHHbIM HapyLWEeHUAM MOYENCNYCKaHUS M NoTepe KOHTPOAA Hag PyHKumen cPuHKTepHOro
annapartay oboux nosos.

BHeapeHMe MPUHUMNOB MPEUU3MOHHON HepBocbeperawlein Ta3oBOW Xupyprum TpebyeT oT
onepaTtopa He NPOCTO 3HAHWUSA 06LWEeN aHaTOMMKM, @ YETKOrO NOHMMAHWUS NOCNOMHOM MUKpoTonorpadpumn u
TPEXMEPHOMN apXMTEKTOHMKN BEreTaTUBHON HEPBHOW cUCTeMbl Tasa. MaeHTUdMKaLmMA HePBHbIX CTBOIOB B
YC/IOBUSAX Y3KOTO NPOCTPAHCTBA MAsIOro Tasa, 0COBEHHO NPU 1anNapoCKONNYECKUX U POBOT-aCCUCTUPOBAHHbIX
BMeLLaTeIbCTBaXx, A0/XKHA 6a3MpoBaTbCA Ha NOCTOAHHbIX MaKPOCKOMUYECKUX U PacLmanbHbIX OPUEHTUpPaX.

AHaToMmo-TonorpaguyecKan CTPyKTypa BereTaTUBHbIX CN/IETEHUNIA Manoro Tasa

MHHepBaLMA OpraHOB MaJiIOro Tasa OCYLLLECTBAAETCA 33 CYET CMMMNATUYECKOM M NapacMMnaTUYecKoi
cucTem, GOPMUPYIOLLUX C/IOXKHbIE MNEPEneTeHns B PETPONepuUTOHeaNbHOM MpoCTpaHcTBe. BepxHee
noaypeBHoe cnneteHne npeactaBaseT coboil NAOCKYIO CeTb HEPBHbIX BOJIOKOH, PACMO/IOMKEHHYIO Ha
nepeaHen NOBepXHOCTU BUypPKaLMM a0PTbl, TEN HUMKHUX MOACHUYHbLIX MO3BOHKOB M Mbica KpecTua. JJaHHanA
CTPYKTYpa dopmMUpyeTca MPEeMMYLLECTBEHHO 3a CYET OPIOWHOro aopTa/ibHOMO CM/ETEHMA U MOACHUYHbIX
BHYTPEHHMX HePBOB, 0becneymBan CMMNATUYECKYIO MHHEPBALMIO.

Ha ypoBHe mbica KpecTua BepxHee NoAYpeBHOE CheTeHue pasfenseTcA Ha ABa OTYET/IMBbIX
TpybuaTbix CTBONA — MNpaBblli U IEBbIA NOAYPEBHbIE HEPBbI. ITU HEPBbI CMYCKAOTCA NaTepasibHO B KOCO-
BEPTUKANIbHOM HaMpas/ieHWM Mo 3a4HEOOKOBOM CTEHKe Ta3a, pacnosiarascb B cybnepuTtoHeasbHOM C/0e,
K3a4M OoT napueTanbHo dacumun. MNogupeBHble HEPBbLI CAYXKaT NPOBOAHMKAMM CUMMATUYECKMX MMMY/IbCOB K
HUXKHEMY MOAYPEBHOMY CNIETEHMUIO.

HuxHee nopypeBHOe, WAW Ta30BOE, CNAETEHWE SABASETCA NapHbIM, CAOXHOOPraHM30BAHHbLIM
ceTyaTbiMm 06pasoBaHMEM, PacnoNOXKeHHbIM r1yboKo B masnom Tasy. OHO nmeeT popmMy NPAMOYroO/iIbHOM
NAacTUHbI, Nexawen Ha OOKOBOM CTeHKe Tasa MeAuanbHee BHYTPEHHUX NOAB3AOLIHbIX COCYA0B W
naTepasibHee NPAMON KULWKKU. ITO CN/IeTEHME ABNAETCA CMELLAHHbIM, TaK KaK B Hero BnagatoT He TONbKO
CMMNATUYECKME MOAYPEBHblIE HEpPBbl, HO M MapacMMNaTMYeCKMe Ta30Bble BHYTPEHHOCTHbIE HEPBbI,
UCXoaALLME U3 NepeaHUX BETBEW BTOPOTro, TPETLEro U YeTBEPTOro KPECTLOBbIX CMMHHOMO3roBbIX HepBoB. OT
nepeaHEeHUKHEro oTAena Ta30BOro Ch/eTeHMA OTXO4AT TePMWHAsbHbIE BETBM K MOYEBOMY My3bIpto,
npeacTaTeNlbHOW Xene3e AN MaTKe, a TaKXKe KaBepHO3Hble HepBbl, NPOXoAdAllMe B HEMNoCPeACTBEHHOM
6/1M30CTU OT CTEHOK HUMKHEAMMNYAAPHOro OTAe1a NPAMON KULLIKA.

dacumanbHble OPUEHTUPDI KaK KpUTEPUM NPELU3NOHHON AUCCEeKL UM

[NaBHbIM MPUKNAAHbIM KPUTEPUEM YCMELLIHOrO BblAE/NIEHUA U COXPaHEHUSA HEePBHbIX CNAeTEeHWi
ABNAETCA cTporoe cobsogeHne NpaBUAbHOMO C/oA AUCCeKUMKU. MPOCTPaHCTBO Masioro Tasa pasfaesfieHo
HECKONbKMMU dacLmanbHbIMU IMCTKAMM, 06pasyroLWnMKN YeTKMe sMbpUoHanbHble cioun. Mpamas K1LKa Cc ee
ME30PEKTYMOM OKpPY!KeHa BucLepanbHol dacumeir. CTeHKM Manoro Tasa M KpynHble cocyabl MOKPbIThI
napuetanbHoi TasoBoM dacumeir. Mexay 3TUMM ABYMS JINCTKAMM pPacnosiaraetca Cc/ion  pbiXaoi
b6eccocyamcTon KNeTYaTKM, NONYYUBLUNIN B XMPYPTUYECKOW NUTepaType Ha3BaHME «CBALEHHOro Coa».

Mpu NPeUN3NOHHOM BbINOJIHEHUN TOTANIbHOM ME30PEKTYMIKTOMMUM AUCCEKLIMA AONKHA NPOBOAUTLCA
CTpOro BHyTpu 3TOoro beccocyamcToro npoctpaHcTsa. MNapueTanbHaa dacums Tasa CAYKUT HaZeXKHbIM
aHaTOMUYECKMM Dapbepom, 3aLMLLAIOWMM BEreTaTMBHbIE HEPBbl. Bce aemMeHTbl BEpXHEro nog4ypesHoro
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CNAeTeHUA, NOAYPEBHbIE HEPBbI M TAa30Bble BHYTPEHHOCTHbIE HEPBbI PACNONAralOTCA K3a4n U NaTepanbHO OT
napuetanbHoro ¢acuManbHOro AUCTKA. Takum 06pa3om, yaep:kaHue NNOCKOCTU pasfeneHus TKaHew
MmeananbHee napueTanbHOn Gacumu rapaHTUPYeT COXPaHHOCTb HEPBHbIX MPOBOAHUKOB. CmelleHne cnon
AMCCeKLMM K3aan NpuBoamT K nepdopaumm napmetanbHoh pacumm n HensbexHOMY paspbiBy NOAYPEBHbIX
HEPBOB WM MOBPEXAEHUIO MPEKPecTLOBOro BEHO3HOro CrJeTeHNA C  pas3BuTMeMm npody3HOro
KpoBOTeYeHMA.

Tonorpaduueckue KpuTepMM Ha 3Tanax MobMAN3aLUM NPAMON KULLKK

Mpouecc MOOGUAM3ALUMM NPAMOM KULWIKW BKAHOYAET HECKONbKO KPWUTUMYECKMX 30H, TAe PUCK
NOBPEXKAEHMA HEPBHbIX 31eMeHTOB Hambonee BbICOK. [lepBOM TaKoOW 30HOW ABNAETCA 3Tan 3agHew
MOOMIM3ALUMM Ha YPOBHE MbICA KpecTua M MepeceyeHUs BepXHeEW MPAMOKMLIEYHOM apTepuu. BepxHee
noayYypeBHoOE CNAeTEHUE NEKUT HENOCPEACTBEHHO MO KOPHEM BpPbIXKENKM CUFMOBUAHOW KULWKKU. [nsa ero
COXpPaHEHUA BblAeNIEHNE APTEPUM LOMKHO HAUYMHATLCA C MeAMasbHOro W aTepasbHOro pacceyeHus
6ptoWwKHbI ¢ 06A3aTeNbHbIM AENNKATHBIM CMELLEHNEM HEPBHbIX BOJIOKOH K334M, K Tely NATOro NOACHUYHOIO
NMO3BOHKA. BM3yanbHbIM KpuTepmem 6e30MacHOCTM Ha 3TOM 3Tane CAYKUT COXpaHeHMe TOHKOW baecTawei
dacumanbHOM BbICTUIKM Hag, MbICOM KpecTua.

BTopoli KpuTMyeckon 30HON ABfaeTcA bokoBasa mMoObOWAM3AUMA KULWIKK, rAe noAdYpeBHbIE HepBbl
CNYCKAlOTCA K Ta30BOMY CrJieTeHMto. Ha 3TOM ypoBHE MNOAYPEBHLIN HEPB MHTUMHO MPUIEKUT K
MEe30pEKTaIbHON dacumm B 061aCTM TaK HasblBaeMblX OOKOBbIX CBA3OK MPAMON KMLWKKU. lNpeunsnoHHoe
BblaeneHne TpebyeT BM3yasM3aLMM X043 HEPBA HA BCEM MPOTAKEHMU. HaTAKeHMe NpsAMON KULWKK B
NMPOTUBOMO/IOXKHYIO CTOPOHY MO3BONAET PACKPbITh MeXKdacumanbHoe NPOCTPAHCTBO M OTCeYb HBOKOBblE
CBA3KM MeAMaNibHee MPOXOXKAEHUA HepBHOro CTBosa. KaTeropuMuyeckum UCKAO4YaeTcs  caenoe
KNeMMUPOBAHNE U nepeceyeHne OOKOBbIX CBA3OK eauHbIM 6/10KOM, MOCKO/AbKY B HUX MOryT ObITb
BOBJ/IEYEHDbI BETBM TAa30BOrO Cr/ETEHMA.

TpeTben, Hanbosee CNOXKHOM 30HOW BbICTYNAET NepenHAa 1 nepesHenatepasbHaa cenapauns s6amsm
OMCTanbHOM TPaHULbl ME30PEKTYMA. 346eCb BOJSIOKHA HUMKHEro NoAYpeBHOro CNieTeHUs OTAAlT BETBU K
MOYENONIOBbIM OpraHam, npoxoas natepanbHee dacumm [eHoHBUAMbE (Kamncy/ibl NPenpocTaTUYeCcKon
dacumm). NMpu HU3KUX pe3eKLMAX NPAMON KULLIKWU pasgeneHre TKaHel Knepean oT BUcLepasnbHoi dacumm
[ONKHO BbINOJIHATLCA CTPOrO MO Xo4y 3TOM nonynpo3payHoi dacumanbHOl neperopofkun. CaniKom
naTepanbHOe OTK/NOHEHME WHCTPYMEHTa MpUMBOAUT K MOBPEXAEHMIO COCYAUCTO-HEPBHbIX MY4YKOB,
OTBEYAIOLLMX 33 SPEKTUBHYIO QYHKLMIO.

3aKknioueHune

CobntopgeHne Tonorpado-aHAaTOMUYECKUX KpPUTEPMEB M MNOCAOMHAA LUCKPETHOCTb AMCCEKLUM
COCTaBAAT PYyHOAAMEHT COBpPEMEHHON (YHKUMOHANbHON KOMOPEKTaNbHOW  XMpyprn. OCHOBHbIM
aHAaTOMMWYECKMM OPUEHTUPOM 6E30MaCHOCTM ABNAETCA NapueTasbHaa dacuma Tasa, NoA 3aLMTON KOTopoW
3aNeraloT BCe OCHOBHble BereTaTUBHble CM/AETEHUAs W HepBHble CTBO/bI. [lpoBeaeHWe TOTasbHOM
ME30PEKTYMIKTOMUKN CTPOro B npegenax beccocyamctoro mexdacumanbHOro NpoCcTpaHCcTBa MO3BOAAET
NMONHOCTbIO YA3NUTb OMNYyXO/EBbIA KOMMEKTOP C COOMOAEHMEM BCEX OHKOJIOTMYECKUX MPUHLMMOB.
MNpeunsnoHHoe BblgeNeHNE HEPBHbIX CTPYKTYP Ha 3Tanax nepeceyvyeHus MarmcTpasibHbiX COCYZAOB,
Mmobunmsaumnm BOKOBbIX MNPOCTPAHCTB M NpoxoxaeHua dacummn [leHOHBUAIbE CBOAUT K MUHUMYMY
ATPOreHHbIN TPAaBMATU3M.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Bopobbes I./. OcHOBbI KononpokTosormn. — MockBa: MeauumHckoe MHPOPMaLMOHHOE areHTCTBO,
2006. — 432c.

2. WenwirmH KO. A., Llapbkos I1. B. CnpaBo4HMK nNo Kononpoktonornn. — MocKsa: /lIntteppa, 2014. — 608 c.
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YAK 611.94
Xempaesa [)keilxyH bepgueBHa
Mpenogasartenb Kadeapbl «KAHATOMUM YeTOBEKa, Tonorpadnyeckon aHaTOMUKM U onepaTMBHOM
XMpyprumn», FocyaapcTBEHHbIN MEAULMHCKUIA YHUBEPCUTET TYpPKMEHUCTaHa umeHn MblipaTa lappbleBa
TypkmeHucTaH, Awxabag,

NPUKNAOHAA AHATOMUSA MEKPEBEPHbIX MPOMEYTKOB MPU 3HAOMNPOTE3MPOBAHUN AEPEKTOB
rPYAHOMN CTEHKWU B ONEPATUBHOW TOPAKA/IbHOW XUPYPIUU

AHHOTauuA

B cTtaTbe npeactaBieHO aHaTOMO-Tonorpaduyeckoe 0b60OCHOBAHWE WUCMNOJ/Ib30BAHUA MexXpebepHbIX
NMPOMENKYTKOB B KayecTBe OMOPHbIX CTPYKTYpP NPU 3HAOMPOTE3NPOBAHUM OBLWIMPHBIX AedEKTOB rpyaHOW
CTEHKU B OMNEpaTMBHOM TOpPaKa/NbHOM XMpyprum. Ha ocHoBe AeTanbHOro aHasM3a MOCAOMHONO CTPOEHMA
mexpebepuii onmMcaHa MNPOCTPAHCTBEHHAA Tonorpadua merKpebepHbIX COCYyAUCTO-HEPBHbIX MYyYKOB,
3a/ieraoLmx B o4HOMMeHHbIX 6opo3aax pebep, a TakKe 0COBEHHOCTM NPUKPenIeHna n buomexaHNMYecKoro
noTeHLMana MexpebepHbIx MbliLL,.

Kniouesble cnosa:
MexpebepHbI NPOMEKYTOK, MPUKAALAHAA aHATOMMSA, SHAONPOTE3INPOBAHNE
rPYAHOW CTEHKW, TOPaKa/ibHaA XMpyprua.

CoBpemeHHaA TOpaKaNbHas OHKOXMPYPrMA  XapaKTepusyeTca  yBe/lMvyeHMem o06beMoB MU
PagMKaNbHOCTU TPAHCCTEPHABHBIX U TPAHCM/IEBPA/IbHbIX pe3ekuuii. YaaneHve onyxonei pebep, rpyavHbl
M MATKMX TKaHeW 4acTo NpuMBOAMT K 06pasoBaHMIO OBWMPHBLIX CKBO3HbIX AePEKTOB rPyaHOW CTEHKM.
OTcyTCTBME afEKBaTHOW PEKOHCTPYKUMM Takux aedeKToB HeusbexkHo BaedyeT 3a coboii passuTue
napagoKcanbHOro AbixaHua, GA0TauMK rpyaHON CTEHKM, BbiPaXKEHHOM ApiXxaTeNbHOW Heg0CTaTOYHOCTU U
nieBPaAbHbIX OCNOKHEHWN.

OCHOBHbIM METOAOM BOCCTAHOBNEHMS LENOCTHOCTM KapKaca fBASETCA 3HAOMPOTE3MPOBaHUE C
NCMO/Ib30BaHNEM PA3/INYHBIX CUHTETUYECKMX U TUTAHOBbIX MAaTePUanoB. B KauecTBe oNopHbIX NAOLLAA0K A5
yAEPKaHUA NPOTE3UPYIOWMNX CUCTEM XMPYPrM WMCNOAb3YIOT Kpas pebepHbiXx AedeKTOB U CMEXKHble
MexXpebepHble NPOMEKYTKU. MeKpebepHbl NPOMEXKYTOK npeactaBaseT coboii CAOXKHbIN Tonorpado-
aHaTOMMYECKUIA KOMMNJIEKC, COAEPMKALLMI KPYNHble MarMcTpasbHble Cocyabl, HEPBHbIE CTBOJIbI U HECKOIbKO
CNI0eB MbIWL, YTO TpebyeT OT TOPaKaNbHOIO XMPYpra OBEJIMPHON TOYHOCTU NPU NPOBELEHUM 3/EMEHTOB
duKcaumm.

MocnoitHas apXMTEKTOHMKA U MblllevyHo-dacumnanbHble CTPYKTYpPbl MeXKpebepuii

[na noHMmaHusa 6GMomexaHMUYeCcKoro noteHuMana GuKcaumm sH4oNpoTesa HeobxoauMMO AeTasbHO
paccmaTpuBaTbh NOCNOMHYIO CTPYKTYpY MexKpebepHoro npomerkyTka. MoBepXHOCTHbIA CNoi npeacTasneH
LWUMPOKMMM MbILLLAMU CMUHbI U FPYAM, KOTOPble B XO4€ PaAMKasbHbIX OHKONOTMUYECKMX Pe3eKUMiA 4acTo
y4aNATCA BMECTe C ONyXoJieBbIM KOHriomepaToM. COBCTBEHHO MeKpebepHblii MPOMEXKYTOK 3arnosiHeH
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TPEeMS C/I0AMM MbILL, CPEAU KOTOPbIX HApPYXKHble MeKpebepHble MbILLbl BbINOJHAOT NPENMYLL,ECTBEHHO
WMHCNMPATOPHYIO GYHKLMIO, @ BHYTPEHHME U CaMble BHYTPeHHWEe MmexkpebepHble mMbllwubl obecrneynBatoT
BblAO0X M NOAAEPKMBAOT TOHYC FPYAHOM CTEHKW.

Mpn ¢uKcaumm sHOonpoTesa, OCOOEHHO TAMKENbIX TUTAHOBbLIX CUCTEM, LWOBHbLIM MaTepuan wuau
bUKcMpytowme BUHTbI JOIKHbI NPOXOAUTb Yepe3 MIOTHbIE CYXOXKUbHbIE MYYKU HAPYMKHBIX U BHYTPEHHUX
meKpebepHbIX MbILL, Y MECT UX NPUKPENeHMA K Kpaam pebep. OwnbKa B Bbibope rnybuHbl nposeaeHMA
UrAbl UAK PUKcaTopa MOMKET MPMBECTM K MPOPesblBaHMIO MbIWEYHOW TKaHM, notepe cTabuabHOCTU
MMMNJIaHTaTa M ero AMCcAoKaLmMmM B NiaeBpasibHY0 NOOCTb, YTO MOB/EYEeT 33 cObOol TaXKe nble BUCLEpPasibHble
NoBpeXKAEHUA.

Tonorpa¢pus mexkpebepHOro cocyaucTo-HepBHOTO NyYKa U PUCKU ATPOTEHUU

KntoueBbIM acnekTom NpuKAagHOM aHaTOMUKN 3TOM 30HbI ABNAETCA MPOCTPAHCTBEHHOE PACNo/IOKeHne
MeXXpebepHOro cocyaucTo-HEPBHOTO NyyKa. B mexxpebepHOM NPOMEKYTKe BEHA, apTeEPUs U HEPB 3a/eraioT
B MEMbILEYHOM MPOCTPAHCTBE MENKAY BHYTPEHHMMU U CaMbIMM BHYTPEHHUMU MeKpebepHbimMm
MblLWLLAMW. B 3aaHWUX U naTepanbHbIX OTAENAX FPYAHOM CTEHKM STOT NYYOK pacnonaraeTca HenocpeacTBEHHO
B bopo3aKe pebpa BAOb €ro HUMKHErO Kpas. [pn 3STOM BeHa 3aHMMAET CaMoe BepxHee NoJIoXKeHWE, apTepus
Haxo4MTCA NocepeaunHe, a MexpebepHbln HePB NeXKUT Hanbosiee HU3KO, YacTo BbIXOAA 32 NPEAENbl KOCTHOM
3aWwmTbl pebepHoro Kpas.

[aHHoe Tonorpapuyeckoe B3aMMOOTHOLIEHWE AUKTYET KeCTK1e NpaBuia NpoBeseHNa GUKCUPYIOLLNX
HUTEW wnam ckob. [lpoBegeHMe NEepPUKOCTasibHbIX LIBOB, KOraa wrna orvbaet pebpo, COMpsXKeHo C
KPUTUYECKMM PUCKOM CAABAEHMA UAN MNPAMOTO MOBPEXAEHUA MexpebepHON apTepum W Hepsa.
MosperkaeHne mexpebepHON apTeEPMM MOXKET BbI3BaTb MAaCCMBHOE BHYTPUMN/IEBPAIbHOE KPOBOTEYEHWE U/
dbopmMmmpoBaHMEe HanNpAXKEHHOW remMaToMbl MAFKUX TKaHeW. Komnpeccmna uam npowwmnsaHne mexpebepHoro
HepBa Hen3beXKHO NPUBOAMUT K PA3BUTUIO CTOMKOTO, PE3UCTEHTHOTO K aHa/IbreTMKaM Moc/ieonepaLMoOHHOro
60/71€BOr0  CMHAPOMA, WM3BECTHOTO KaK MOCTTOPAaKOTOMMYECKas MexXpebepHas HeBpanrus, Kotopas
3HAUUTENIbHO YXYALUAeT KauyecCTBO KM3HM MauMeHTa WM MPEenATcTBYeT ero MNoJIHOLLEHHOM pecnMpaTopHO
peabuautauum.

MpocTpaHCTBEHHble U3MEHEHUA aHAaTOMUU B NepeaHUX OTAeNaX IPYAHOI KNeTKu

Tonorpadus cocy0B M HEPBOB CYLLECTBEHHO M3MEHAETCA MO Mepe NPOABUMKEHWNA OT NO3BOHOYHMKA
K rpyguHe. B nepegHux otgenax, HaunHas oT OKONIOTPYANHHON IMHUMU, MeXKpebepHbIi COCyANCTO-HEePBHbIN
Ny4yoK yTpaumMBaeT KOCTHyl 3awmuTy pebepHo 6Gopo3gbl M CMeLLaeTca K cepeanHe mexpebepHoro
npomexKyTka. Kpome Toro, B 3TOW 30He apTepuMuM M BeHbl HAYMHAOT AaKTMBHO aHACTOMO3MPOBATbL C
BHYTPEHHUMMU FPYAHBIMU COCYAAMMU.

Mpwu sHAonpoTesnpoBaHmn AedeKToB NepesHen rpyAHOM CTEHKN, 0COBEHHO BOAN3U PYKOATKM U Tena
rPY4MHbI, XMpPYypry Heob6xo4MMO NONHOCTbIO 0TKa3aTbCA OT C/1ENOro NpoBeAeHUA GUKCUPYIOLLUX 31EMEHTOB
B UEHTPaNbHbIX 30Hax Mexpebepuii. OuKcaumsa B 3ToN 061aCTM [OMKHA OCYLLECTBAATbLCA MO
HEMOCPEeACTBEHHO K XPALLEBON YacTu pebep MeToL0M CKBO3HOIO NMPOCBEPANBAHUA XPALLA B LLEHTPA/IbHOM
ero yactu, Mbo K Teny rpyamHbl. 3TO NO3BOMSET NOMHOCTHIO 0OOMTU 30HY NPOXOMKAEHMA NaTePaANbHbIX U
nepegHuMx npobojalowmx BeTBEM BHYTPEHHWX TPYAHbIX COCYAOB, npeaoTspawan  ¢atanbHble
remopparmyeckme oc/oxKHeHus.

MpuknagHble TexHUKKU 6esonacHoit puKcaumm sHAONPOTE30B

C y4yeTOM OMWCaHHbIX aHATOMMYECKMX OCOBEeHHOCTeN B TOpaKa/bHOM XMpyprun paspaboTaHbl
cneumannsmpoBaHHble anropuTMbl GUKCALUKM CETYATbIX U KOMMO3UTHBIX SHAONPOTE30B FPYAHOM CTEHKM.
Hanbonee 6e30MacHbIM METOAOM YAEPMKAHUA MATKUX CUHTETUYECKUX CETOK CYMTAEeTca nposeseHue
TPAHCKOCTA/IbHbIX LIBOB Yepes npensapuTesibHo cdopMmnpoBaHHble BOPMALLMHOM AW CBEPIOM OTBEPCTUS
B CpeaHel yactu pebpa. ITOT NPMEM MOJHOCTbIO MCK/KOYAET KOHTAKT HUTU C HUXKHMM Kpaem pebpa u
3aN€eraroLLMm Tam COCYAMUCTO-HEPBHbBIM NMYYKOM.
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Mpu HeobxoaMMoCTN GUKCALMU HEMOCPEACTBEHHO K MblleYyHO-pacLMaibHOMY MaccuBy mexkpebepbs
WBbI HAKNAAbIBAIOT CTPOro MO BEPXHEMY Kpatlo HuKenexkawero pebpa. MocKosbKy BepXHUN Kpai pebpa
cBo6OAEH OT KPYMHbIX HEPBHbIX M COCYANUCTbIX CTBOJIOB, NPENAPOBKa M NPOLMBAHNE TKAHEN B 3TOM Y3KOM
30He ABNAIOTCA OTHOCUTENbHO 6e3onacHbiMU. Mcnosib30BaHUE COBPEMEHHbIX KOMMO3UTHbIX MPOTE308,
Tpebylowmx *KecTkon GUKcaLnm TMTAaHOBLIMKW MNAACTUHAMM U BUHTaMMU, 3aCTaB/AET XMPYpra KOHTPOIMPOBaTb
O/IMHY BUHTOB, 4TObbl Mx paboyan YacTb He NPOHMKana rny6xxe BHYTPeHHeN dacLmmn rpyaHON KNETKM U He
BbI3blBa/ia pasapakeHus napmeTasbHOM NAEBPbI B CMEMKHbIX MeXpPebepHbIX MPOMENKYTKaX.

MHTerpauma 6MoNOrMyecKux U KOMNO3UTHbIX MaTEPUAsIOB B PEKOHCTPYKLUIO mexpebepuii

CoBpeMeHHbIl 3Tan pa3BUTMUA TOPAKaAbHOW XMPYPrMM 03HAMEHOBAH NEpPexXoAoM OT UCMOJIb30BaHUSA
MN30/IMPOBAHHbIX CUHTETUYECKUX NPOTE30B K MPUMEHEHWNIO TMOPUAHbIX aN10NIACTUYECKMX KOMMNEKCoB. Mpwu
bMKCcaUMN TAKUX KOHCTPYKUMI KPUTMYECKM BaXKHO Y4YWTbIBaTb HE TOMIbKO Tomnorpaduio CocygoB, HO M
COXPaAHHOCTb /IMMATUYECKOTO APEHAXKa U MUKPOUMPKYASTOPHOTO pyc/aa Camux MexKpebepHbIX MbILL,
KombuHMpOBaHUE XKEeCTKUX TUTAHOBbLIX PUKCATOPOB, obecneynBalowmMx KapKacHoOCTb, C BMONOTMYECKUMMU
MaTpULaMM Uan NepemMeLLLeHHbIMU MbILLEYHbIMM TOCKYTaMKW Ha COCYAMCTON HOMKKe NO3BONAET YKPbITb 30HY
3HAONPOTE3UPOBAHUA KU3HECMOCOOHOM TKaHbl. ITO CYWECTBEHHO CHUMKAEeT PUCK MHPUUMpPOBaAHUA
MMMNAaHTaTa U cnocobcTByeT ero MOJIHOLEHHOW MHTErpauMm B OKPYMKaloWMe CTPYKTYpPbl mexpebepui.
MpeunsnoHHOe CoOXpaHEHME MblILLEYHbIX BETBEN MeXpebepHbiXx apTepuit B npouecce mobuansauum Kpaes
nedeKTa rapaHTUpyeT afleKBaTHOE KPOBOCHabKeHMe CHOPMMUPOBAHHbBIX JIOCKYTOB, YTO NpeaoTBpallaeT MUX
HEeKpo3 1 obecneymBaeT repMeTUYHOCTb MNeBPabHON NONOCTU B A0/ITOCPOYHOM NepcrneKkTuBe.

3aKknoyeHue

Fnybokoe NOHMMaAHWE MNPUKNALHOM AHATOMUN MENKPEOBEpPHbIX MPOMENKYTKOB COCTaB/ISET OCHOBY
ycrnewHoro M 6e3onacHoro 3sHAOMNPOTe3npoBaHMA AedeKToB rpygHOW cTeHKM. Tonorpaduyeckas
NabuNbHOCTL MeXKpebepHOro CocyaAmMCTO-HEPBHOMO My4YKa Ha NPOTAMKEHUM OT MO3BOHOYHOro CTonba Ao
rpyauHbl TpebyeT rMbKoro U3SMeHEeHMA XUPYPrMYecKor TakTUKM B 3aBUCMMOCTU OT JIOKaM3aumm gedekra.
OTKa3 OT TpaBMaTMYHbIX NEPUKOCTa/IbHbIX WBOB B NOJ/b3y TPAHCKOCTaNbHOW GUKCALMU U NPELM3UOHHOoe
npoBefieHNE 3/IEMEHTOB NPOTE3a NO BEPXHEMY Kpatlo HUMKeNeKalllero pebpa no3sonsoT MUHMMM3UPOBaATb
PUCKM MHTPAONepaLNOHHOW KPOBOMNOTEPU U TAMKENbIX HEBPOIOMMUYECKUX PACCTPOCTB.
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THE BIOSECURITY BENCHMARK: ALIGNING MARKETING STRATEGY
AND SANITARY EXPERTISE IN THE EGG VALUE CHAIN

Abstract

The commercialization of shell eggs and liquid egg products requires an agile management framework
capable of balancing thin retail margins against high biological contamination risks. This article examines the
critical relationship between Egg Marketing Frameworks and Sanitary-Veterinary Expertise. By assessing
automated mass-sorting logistics, rapid screening matrices for Salmonella enterica, Hazard Analysis Critical
Control Point (HACCP) pasteurization windows, and digital supply chain traceability architectures, this study
demonstrates how rigorous biochemical validation acts as the primary driver for brand differentiation,
regulatory compliance, and consumer trust.

Keywords:
egg marketing, sanitary expertise, salmonella, pasteurization, HACCP, candling, traceability, egg products.

Introduction

Eggs and egg products are among the most versatile, nutrient-dense, and highly consumed animal
proteins globally. However, their unique physical and biological structure places them under intense
regulatory and operational pressure. A shell egg is a living, porous structure susceptible to moisture loss, gas
exchange, and environmental contamination. At the same time, liquid egg products (such as whole egg pulp,
whites, or yolks) are highly sensitive, moisture-rich media that support rapid microbial growth if
temperature-controlled chains fail.

To capture value in this demanding market, producers must run marketing campaigns that are directly
aligned with strict biosecurity measures. Modern consumers are highly sensitive to food safety scares, flock
housing conditions, and product freshness. Consequently, Sanitary-Veterinary Expertise has transitioned
from a routine backend compliance requirement into a powerful frontend marketing asset. Egg producers
who integrate verified laboratory metrics and strict contamination safeguards directly into their brand
identity can justify premium pricing, insulate themselves from devastating product recalls, and maintain
access to strict international trade markets.

1. Market Segmentation and Positioning Strategies

Product Portfolio Dynamics and Logistical Flow

The egg marketing sector splits its distribution pipelines based on processing states, consumer
demographics, and storage lifecycles:

Flock Production —> [Shell Eggs] —> Washing, Candling, Grading —> High-Velocity Retail (30-Day
Window)

—> [Egg Products] —> Breaking —> Pasteurization —> Industrial B2B / Extended Shelf-Life

e Shell Egg Channels (Table Eggs): Fresh shell eggs rely on rapid retail turnover and continuous
temperature management (typically maintained at 7C. Marketing strategies emphasize visual uniformity,
clean outer shells, yolk color consistency, and local farm freshness.
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e Liquid, Frozen, and Dried Egg Products: Liquid eggs, isolated yolks, and egg white powders serve
commercial bakery, confectionery, and foodservice sectors. Marketing strategies for these B2B channels
focus on functional performance metrics (e.g., foaming capacity, emulsification stability, heat coagulation
properties) and guaranteed pathogen-free certification.

2. The Mechanics of Sanitary-Veterinary Expertise

Sanitary expertise serves as the primary line of defense against foodborne illnesses, using advanced
sorting and biomolecular testing to ensure no contaminated or structurally compromised units reach
distribution.

Automated Candling, Crack Detection, and Shell Grading

Before internal chemical testing occurs, eggs pass through high-speed automated grading systems
running two critical diagnostic steps:

1. Acoustic Crack Detection: Mechanical sensors tap the eggshells lightly with tiny hammers,
analyzing the acoustic resonance frequency. Cracked or micro-fractured shells produce a dampened sound
wave and are immediately rejected, as even microscopic fractures offer an open gateway for external
bacteria.

2. Computerized Candling: High-intensity light beams pass through the spinning eggs while high-
speed cameras scan the interior. This step automatically identifies and discards eggs containing internal
defects such as blood spots, meat spots, or large, stale air cells.

Pathogen Screening: The Battle Against Salmonella

The single greatest biological threat to the egg industry is Salmonella enterica serovar Enteritidis. This
pathogen is uniquely dangerous because it can infect the hen's ovaries, contaminating the internal contents
of the egg before the shell is even formed.

¢ Screening Protocols: Sanitary inspectors run routine environmental drag-swabs of the laying barns
and conduct regular Polymerase Chain Reaction (PCR) assays on pooled liquid egg samples.

¢ Regulatory Impact: Identifying SaImonella inside a production flock halts all shell egg shipments from
that facility immediately. The remaining inventory must be diverted to industrial pasteurization plants for
heat treatment, causing severe financial losses for the producer and damaging their retail brand equity.

3. HACCP and Thermal Engineering in Liquid Egg Products

Because liquid egg pulp is a highly optimal medium for bacterial growth, processing facilities install
dedicated Critical Control Points (CCPs) under a strict Hazard Analysis Critical Control Point framework to
eliminate microbes while preserving functional cooking properties.

The Pasteurization Balance Matrix

Liquid egg components coagulate easily under heat, meaning pasteurization must be engineered
within incredibly tight parameters to destroy pathogenic cells without cooking the product itself:

e Liquid Whole Eggs [CCP 1]: Typically heated to 60C to 64C for a minimum of 3.5 minutes. This
temperature profile successfully achieves a 5-log reduction in Salmonella while preserving the egg's natural
emulsification capabilities.

e Liquid Egg Whites: Egg whites are more heat-sensitive than yolks. They require a lower thermal
exposure profile (typically 52C to 55C) paired with food-grade stabilizers (like aluminum sulfate) to protect
the sensitive albumen proteins from denaturing.

Following pasteurization, the fluid is rapidly chilled below 4C and packaged into aseptic containers
under sterile atmospheric conditions to prevent any secondary contamination.

4. Mitigating Trade Vulnerabilities and Border Trade Halts

In global trade, sanitary and phytosanitary (SPS) regulations are strictly enforced to prevent
transnational animal disease outbreaks. The most critical risk vector for the egg sector is Highly Pathogenic
Avian Influenza (HPAI).
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If a region records an outbreak of HPAI, international trade authorities execute immediate, sweeping
border closures on all live poultry, shell eggs, and un-pasteurized egg derivatives originating from that zone.
For export-heavy egg producers, an extended border ban triggers an immediate domestic oversupply, tanks
local wholesale prices, and forces the destruction of perishable assets. This emphasizes the vital economic
need for rigorous, proactive regional veterinary monitoring.

5. Cryptographic Traceability: Transforming Data into Brand Equity

The ultimate integration of egg marketing and sanitary expertise is achieved through Digital
Traceability Frameworks. Utilizing decentralized blockchain ledgers, egg packages are printed with unique,
batch-specific QR codes that connect consumers directly with the product's agricultural history.

Barn Biosecurity Log —> Sorting & Candling Timestamp —> Pasteurization Lab Clearance —>
Consumer QR Scan

This modern data architecture provides clear advantages for both safety and marketing:

o Targeted Sanitary Recalls: If a specific batch tests positive for a contaminant post-retail, recall teams
consult the immutable ledger to isolate the exact flock barn and packaging window within minutes. This
enables targeted stock removal, preventing a blanket recall that would destroy the brand's entire regional
footprint.

e Unverifiable Marketing Legitimacy: When consumers scan the carton's QR code in the grocery aisle,
they can view verified, unalterable data showing the flock's vaccination history, feed profiles, exact candling
dates, and laboratory safety clearances. This level of radical transparency validates premium pricing, proves
cage-free or organic claims, and transforms raw compliance data into a compelling story of safety and brand
integrity.

Conclusion

The financial sustainability of the modern egg and egg product industry depends entirely on the close
alignment of marketing strategy and sanitary expertise. Because eggs carry significant biological
vulnerabilities, food safety cannot be managed as an isolated operational cost. By making advanced candling
technologies, strict Salmonella screening protocols, and precise HACCP pasteurization standards the core
pillars of public brand messaging, egg producers can construct an unshakeable market position. Leveraging
digital traceability to showcase verified product safety ensures egg enterprises preserve international market
access, insulate themselves from supply chain disruptions, and win long-term consumer trust.
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YK 796.41:159.9
Faanynnun Aiigap Pamunesuy
KasaHCKMI HauMoHanbHbIN NCCea0BaTeNbCKUIA TEXHUYECKNIN yHUBEpcUTeT nm. A.H. Tynonesa-KAU
Mokposckaa TaTbAAHa KOpbeBHa
KasaHCKMIM HauMoHaNnbHbIN NCCeA0BaTeNbCKUI TEXHMYECKUIN yHUBEpcUTeT nm. A.H. Tynonesa-KAMU,
KasaHb, PO

B/IMAHUE 3AHATUA TMMHACTUKOW HA NCUXOMOTOPHbIE ®YHKLIUU
N YBEPEHHOCTb B CEBE Y CTYAEHTOB

AHHOTauuA

B cTaTbe NpeacTaBieHbl pe3ynbTaTbl UCCAELOBAHMA BAUAHUA CUCTEMATUYECKMX 3aHATUIA TMMHACTUKOM
Ha pa3BUTME NCUXOMOTOPHbIX GYHKUMI M GopMUPOBaHME YBEPEHHOCTM B cebe y CTYAEHTOB BbICLIMNX Yy4EOHbIX
3aBefeHui. ABTOpamm NPOaHaIN3NPOBAHA B3aMMOCBA3b MEXKAY PEryaspHON TMMHACTUYECKOM NOATOTOBKOM
M COBEPLUEHCTBOBAHMEM TAaKMX MCUXONOMMUYECKUX KQYeCTB, KaK KOHLUEHTPaUUA BHUMAHUA, CAMOKOHTPO/b U
3MOLMOHaNbHasA ycToMunBoCTb. Ocoboe BHUMaHME yaeNeHo MexaHM3Mam, NOCPEACTBOM KOTOPbIX OCBOEHME
CNOX¥HOKOOPANHAUMOHHbBIX YNPa*KHEHUIA CNOCOBCTBYET YNYULLIEHMIO HEMPOMOTOPHOM peryasaumm, CKopocTu
OBUraTeNibHbIX pPeakuuii M TOYHOCTU ABWMKeHWH. B paboTe 0606wWeHbl AaHHble MNegarorMyeckoro
3KCNepumeHTa, NPOBEAEHHOr0 C y4vacTmem CTyAeHToB 1—2 KypcoB, B XO4e KOTOPOro OUEHWBANAUCH
NnoKasaTeNM KOHUEHTpaUuuM BHUMAHWUA, MNCUXOMOTOPHON KOOPAMHAUMM U CYOBEKTUBHOIO YPOBHA
yBepeHHOCTM B cebe. YCTAHOBAEHO, YTO Le/NeHanpaB/eHHble 3aHATMA T[MMHACTMKON obecneynBatoT
KOMMNMEKCHOE pPa3BUTME NCUXOPU3MYECKMX KayecTB OOy4YaloWwmMxcs, MOBbIWAT MX CnocobHOCTb K
camoperynauum mn  QopmMUpYyOT aAeKBaTHYI MNOOXUTE/NIbHYI0 CaMOOUEHKY. [lonyyeHHble AaHHble
noATBePKAAIT LenecoobpasHocTb 6osiee WMPOKOro NPUMEHEHUS TMMHACTUYECKMX METOAMK B cucTeme
d13MYECKOro BOCNUTAHUA CTYAEHTOB KaK CpeacTBa rapMOHMYHOTO Pa3BUTUA IMYHOCTHU.

Kniouesble cnosa:
FTMMHACTUKA, NCUXOMOTOpPHbIE GYHKLIMWN, KOHUEHTPAUUA BHUMaHUKA, yBEPEHHOCTb B cebe, CAaMOKOHTPOb,
CTYAeHTbI, dU3nYecKkoe BOCNUTAHNE, KOOPAMHALMSA, CAMOpPEryasaLma, IMOLMOHA/IbHAA YCTONYMBOCTb.
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INFLUENCE OF GYMNASTICS ON PSYCHOMOTOR FUNCTIONS AND SELF-CONFIDENCE OF STUDENTS

Abstract

The article presents the results of a study on the influence of systematic gymnastics training on the
development of psychomotor functions and the formation of self-confidence in university students. The
authors analyze the relationship between regular gymnastics practice and the improvement of such
psychological qualities as concentration of attention, self-control and emotional stability. Particular attention
is paid to the mechanisms by which mastering complex coordination exercises improves neuromotor
regulation, the speed of motor reactions and the accuracy of movements. The work summarizes the data of
a pedagogical experiment conducted with first- and second-year students, during which indicators of
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attention concentration, psychomotor coordination and the subjective level of self-confidence were
assessed. It has been established that purposeful gymnastics training ensures the comprehensive
development of students' psychophysical qualities, increases their capacity for self-regulation, forms an
adequate positive self-esteem and confirms the expediency of a wider application of gymnastics methods in
physical education.
Keywords:
gymnastics, psychomotor functions, concentration of attention, self-confidence, self-control, students,
physical education, coordination, self-regulation, emotional stability.

AKTyanbHocTb. CoBpeMeHHaa cucteMa BbiCliero 06pasoBaHUA NpeabABAAET K CTYAEHTaM BbICOKME
TpeboBaHMA, CBA3aHHble He TONbKO C O6BEMOM ycBamBaemMon WHPOPMALUKM, HO U C YCTOMYMUBOCTLIO
BHUMaHMWA, CNOCOOHOCTbIO K KOHUEHTPAUUM M CAaMOPErynsiummn B YCNOBUAX 3HAYMTENbHbLIX YMCTBEHHbIX
Harpysok. Mpu aTom Bo3pacTaloLasn rmnogmMHaMmmsa M sMoLMoHabHasA HanpsaKEHHOCTb y4ebHOro npouecca
HEraTMBHO CKa3blBAlOTCA KaK Ha GM3NYECKOM, TaK U Ha NCUXOIOrMYECKOM COCTOSIHUM 0byYatoLLmxcs. B aTmx
YCNIOBUAX aKTyasibHbIM CTAaHOBWUTCA MOUCK CPeacTB GU3MYECKOro BOCMWUTAHMA, KOTOpble OAHOBPEMEHHO
pPa3BUBAOT ABUraTE/NbHbIE U MCUXMYECKME KauyecTBa IMYHOCTU. TMMHACTUKA, TpebytoLwLasn BbICOKOW TOYHOCTH
OBUXKEHUIN, KOHUEHTPAUMM BHUMAHMA WM MOCTOAHHOFO KOHTPOASA Hag TeNoM, npeacrasaseT coboit
appeKTUBHOE CPeCTBO KOMMIEKCHOIO BO34ENCTBMA Ha MCUXOMOTOPHYI0 cdhepy. OcBOEHNE TMMHACTUYECKUX
anemeHToB GOPMUPYET Yy CTYLAEHTA HE TONbKO PUIMYECKYIO MOLTOTOBJAEHHOCTb, HO U MCUXOJIOTMYECKYIO
YCTOMUYMBOCTb, YBEPEHHOCTb B COBCTBEHHbIX CMMAX M HaBblKM CAMOKOHTPOASA, YTO UMeeT ocoboe 3HayYeHue
ANA ycnewHon yyebHom n 6yayuwein npodpeccMoHanbHOW AeATENbHOCTU.

LUenb nccnenoBaHMA 3aKA04AETCA B ONpeneeHnn xapaktepa U CTeneHn BANAHUA CUCTEMATUYECKMX
3aHATUIA TMMHACTMKOM Ha NCUXOMOTOPHbIEe GYHKLMM U GOpMUPOBAHME YBEPEHHOCTU B cebe y CTyAEHTOB, a
Tak¥e B O0OOCHOBAaHMM BO3MOMHOCTU LE/IEHANPaBAEHHOrO pPa3BUTUSA KOHLEHTPAUUM BHUMaHMA W
CaMOKOHTPO/IA CpeacTBaMM M’MMHACTUYECKOM NOAFOTOBKM.

3apgauum:

1. BbIiBUTb B3aMMOCBSA3b MEXAY PEryaspHbIMU 3aHATUAMW TMMHACTUKON U AMHAMWUKOM NOKasaTe e
NCUXOMOTOPHOWM KOOPAMHALMMU, CKOPOCTM M TOYHOCTM ABUraTENbHbIX Peakumii y CTyAEHTOB.

2. OLEeHUTb BAUAHWE TMMHACTUYECKOW NOATOTOBKM HA YCTOMYMBOCTb M KOHLLEHTPALLMIO BHUMAHMA, A
TaK¥e Ha cnocobHOCTb 0BYYaOLWMXCA K MPON3BOIbHOMY CAMOKOHTPOIO.

3. OnpepnennTb, Kak OCBOEHME TMMHACTUYECKMX 3N1EMEHTOB OTpaXKaeTcs Ha CyObeKTMBHOM ypOBHeE
YBEPEHHOCTU B cebe N CaMOOLeHKe CTYAEHTOB.

MeTtoapbl uccnepoBaHus. B xoge paboTbl MCNO/Ib30BAIMCh aHAINM3 HAYYHO-METOANYECKOM INTepPaTypbl
Nno McUxonormm ¢GU3MYECKoro BOCMMUTAHUA W TEOPUM TMMHACTUKKM, negarornyeckoe HabaogeHue,
NCUXOAMArHOCTUYECKOE TeCTUPOBAHME (KOppPeKTypHas Npoba ANA OLEHKM KOHUEHTPALMM U YCTOMYMBOCTHU
BHUMAHWA, TENMUHI-TECT A1A OLEHKM MNCUXOMOTOPHOIO Temna, METOAMKU U3MEpPEHUA BpPemMeHU
ABUraTesIbHOM peakLMm U TOYHOCTU ABUKEHMIA), @ TAKKe aHKETUPOBAHME A1a onpeaeneHnn cybbekTUBHOMO
YPOBHA yBepeHHOCTU B cebe. MNonyyeHHble AaHHble NoABepraancb CPAaBHUTEIbHOMY aHaNU3y A0 U nocsie
peanusaunun nporpammsl [1, c. 52].

Anpobauusa pesyabTtatoB. MccnegosaHue nposoaunocb Ha 6asze KHUTY-KAU um. A.H. Tynonesa B
TeyeHue yyebHoro roga. B HEm npuHAnM yyactne 96 ctygeHToB 1-2 Kypcos B Bo3pacte 17-19 neTt, paHee
CUCTEMHO He 3aHMMAaBLUMXCA FMMHACTUKOW. YYacTHUKM Oblnn pasgeneHbl Ha 3KCNEepUMEHTasIbHYH U
KOHTPOMIbHYIO TPYMMbl: 3KCMEepPUMEHTasNbHaA rpynrna 3aHMMmanacb MO NporpamMme C aKUEHTOM Ha
KOOPAMHAUMIO, PAaBHOBECME M TOYHOCTb ABUMKEHMUIA, KOHTPONbHAA — Mo obLieit nporpamme $Gpu3nYeCcKoro
BOCNUTAHMA.
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Kaxkgoe 3aHsAT1E BK/IOYAI0 Pa3MUHKY, OCHOBHYHO YacTb C OCBOEHMEM HA30BbIX 3/1EMEHTOB (KYBbIPKOB,
CTOEK, yNpaxHeHW Ha paBHOBECWE, SN1EMEHTOB Ha CHapAAaXx U akpobaTUUYECKMX CBA3OK) M 3aKAOUUTENbHYIO
YacTb C PACTAXKKON W AbIXaTeNIbHOW penaKkcaumein. Harpyska Bospactasna no NPUHUMMY «OT MPOCTOro K
CNOXHOMY» C 0653aTe/IbHbIM CAMOKOHTPOIEM TEXHUKWN BbINOAHEHMA KAXKAOro anemeHTa [3, c. 78].

Mo wWTOoram 3KCNepMMeHTa B 3KCNEepPUMEHTaNbHOW rpynne 3apuMKCUpPOBaAHA  BblparKeHHas
NoONOXKMUTENbHAA AMHAMMKA NCUXOMOTOPHbIX MOKa3aTenen: CKOPOCTb U TOYHOCTb ABUIATENIbHbIX PeaKL i
YAYYWMANCh B cpeaHem Ha 27 %, NCUXOMOTOPHbIN TeMM NO TeNMNUHI-TecTy — Ha 22 %, a KOOPANHALMOHHbIE
CNocobHOCTH, oL,eHMBaeMble NO TECTAaM HA PAaBHOBECKE U C/IOKHOKOOPAMHALUMOHHDBIM YNPAXKHEHUAM, — Ha
34 %. B KOHTPO/IbHOM rpynmne aHa/sornyYHble NOKasaTeNn U3MEHUANCL He3HauMTebHO (8—11 %). Mo AaHHbIM
KOPPEKTYPHOM NPOobbl YCTOMUYMBOCTb M KOHLLEHTPALMA BHUMAHUA Y CTYAEHTOB 3KCNEePUMEHTA/IbHOM Fpynnbl
NMOBbICUNUCL B cpeaHemM Ha 24 % Npu O4HOBPEMEHHOM CHUMXKEHUM YNCNA OWMOOK B 3afaHUAX, TpebyroLmx
ONTENbHOTO cocpefoToyeHusa. 3To obbACHAETCA TeM, YTO BbINOJHEHWE TMMHACTUYECKUX 3/IEMEHTOB
TpebyeT HENPepbIBHOIO yAEepPKaHMA BHUMAHUA Ha TEXHUKE ABUXKEHUA U NOJIOKEHMM TeNa B NPOCTPAHCTBE,
TpeHMpya MmexaHU3Mbl MPOU3BO/IbHOW KOHUEHTpauum [2, c. 140].

Mo pesynbTaTam aHKeTMpoBaHUs 81 % CTYAEHTOB 3KCMEePUMEHTA/IbHOW Tpynnbl OTMETUAU POCT
YBEPEHHOCTM B cebe 1 roTOBHOCTb BpaTbca 3a bonee CNoXHbIe ABUraTesibHbie 3a4a4M, a OKoJIo 76 % —
yAydweHne CnocobHOCTM K  CAMOKOHTPOIO: YMEHMEe YNpaBaATb 3MOLMOHANbHBLIM  COCTOAHUEM,
coCpenoToumMBaTbLCA Nepes OTBETCTBEHHbLIM AENCTBMEM M COXPaHATb COBPAHHOCTb Npu Heyaadvax. MHorue
YYACTHUKM NOAYEPKHYIN, YTO HABbIKM CaMOperynaumm, NnpuobpeTéHHble Ha 3aHATUAX, NEPEHOCATCA M Ha
y4ebHyto AeATenbHOCTb.

O6cyxpaeHue. MNonyyeHHble pe3y/bTaTbl NOATBEPMKAAIOT, YUTO TMMHACTMKA OKa3blBAaeT KOMMIEKCHOE
BO34elcTBME Ha NCUXOMOTOPHYHO 7 NCUXOJIOTUYECKYHO cbepy  CTyaeHTOB. OcBoeHune
CNIOYKHOKOOPAMHALMOHHbIX YIPAXKHEHWI NPeabaBAAET BblCOKME TpeboBaHMA K HEMPOMOTOPHOMN peryaauum:
obyuvatowemyca Heob6xoAMMO OLHOBPEMEHHO KOHTPOJIMPOBATb MHOMKECTBO NAPaMeTPOB ABUMKEHUS, YTO
COBEpPLUEHCTBYET B3aMMOAENCTBNE CEHCOPHbIX M MOTOPHbIX CUCTEM. PerynspHoe npeososieHMe NOCUNbHbIX
TPYAHOCTEN N AOCTUNKEHNE BUAMMOTO pe3yabTaTa NP OCBOEHMUM HOBbIX 3/1EMEHTOB GOPMUPYIOT OLLyLLEHNE
KOMMNETEHTHOCTU, /ieXKallee B OCHOBE yBEPEHHOCTH B cebe. Pa3Bntve camoKoHTpos obycn0BAEHO camom
NPUPOAOA TMMHACTUYECKOW AOeATeNbHOCTU: TOYHOCTb W 6e30MacHOCTb  BbINOJHEHWUSA 3/1EMEHTOB
HEBO3MOXHbl 6€3 NOCTOAHHOIO BOJIEBOTO KOHTPO/IA HAA TENIOM, AbIXaHUEM M IMOLMOHANbHBIM COCTOAHUEM,
a KOHLEHTPauMAa BHUMAHMA pPaA3BMBAETCA KaK HeobxoaMmoe YCNoBME TEXHUYHOrO BbINOAHEHUA
YNpParKHEHUN.

CpaBHeHMe C KOHTPOJ/IbHOM FPYNMNOM NOKa3blBAET, YTO UMEHHO crneuMdPrKa TMMHACTUYECKOM Harpy3Ku,
a He ¢uU3MYECKas aKTUMBHOCTb KaK TakoBasa, obecneunmBaeT Hambosee BbIParKEHHbIA NpUPOCT
paccmaTpuBaemMbix KadvecTB. Cpean OrpaHWYEHW WCCNefoBaHUA cneayeT OTMETUTb OTHOCUTESNIbHO
Hebosbwo 06bEM BbIOOPKM; AajsbHeEWNE UCCNef0BaHUA LenecoobpasHO HamnpaBWUTb Ha M3yyeHue
[0NTOCPOYHOM YCTONYMBOCTM NOAYUYEHHbIX 3GDEKTOB U UX CBA3W C aKaAEMUNYECKOWN YCNEBAEMOCTbIO.

3akntoueHue. NpoBefEHHOE UCCef0BaHNE NOKA3ano, YTO CUCTEMATUYECKME 3aHATUA TMMHACTUKON
OKa3blBAlOT MNOJIOKUTENbHOE BAMSIHME HA MCUXOMOTOPHblE (GYHKUMM M CnocobCeTByOT GOPMMUPOBAHUIO
yBepeHHocTn B cebe y CTyAeHTOB. [MMHacTUYecKas NoArotoBKa obecneumBaeT pas3BUTME KOHLLEHTpALUn
BHMMaHUWA, COBEPLUEHCTBOBAHNE KOOPAMHALMM MU TOUYHOCTM ABUMKEHMWM, @ TaKXKe 3aKpernseHune HaBblKOB
CAMOKOHTPO/IA U 3MOLMOHANbHOW camoperynaumn. NonyyeHHble AaHHble MO3BOAAOT PEKOMEHAO0BaTb
6onee WMPOKOE BKAOYEHME TMMHACTUYECKUX METOAMK B cUCTeMy (U3MYECKOro BOCMUTAHUA BY30B B
KayecTBe CpeAcTBa FAaPMOHMYHOTO pPasBUTUA  GU3MYECKUX UM MCUXONOTUMYECKMX KayeCcTB JIMYHOCTU
obyuatowmxca 3, c. 102].
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KasaHCKMI HauMoHanbHbIN NCCea0BaTeNbCKUIA TEXHUYECKNIN yHUBEpcUTeT nm. A.H. Tynonesa-KAU
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KOMAHAHbIE BUAbl CNOPTA KAK ®AKTOP COLIMANIbHON UHTErPALIUM CTYAEHYECKOM MOIOAEXKMU

AHHOTauuA

B cratbe paccmaTpuBaloTcA KOMaHAHble BMAbl CMOPTa Kak (aKTop COUManbHOW WHTErpauuu
CTYOEHYEeCKOM MOoSIoAEKM Ha npumepe 6Hacketbona. ABTOpamMM aHaAAMBUPYETCA COLMANUSUPYHOLLNIA
noTeHumMan KOMaHAHOW CrMOPTUBHOW AeATeNbHOCTM U eé posib B POPMMUPOBAHUN KOMMYHUKATUBHbIX
HaBbIKOB, YYBCTBA KOJINEKTUBHOM NPUHAANEKHOCTM M COUMaNbHOW agantauuu obydatowmxca. Ocoboe
BHMMaHWeE yaeNeHo MexaHM3MaM, MoCcpeacTBOM KOTOPbIX COBMECTHAA UrpoBan AeATebHOCTb CnocobeTeyeT
pPa3BUTUIO KOMaHAHOM paboTbl, B3aMMHON OTBETCTBEHHOCTM, HABbIKOB COTPYAHWYECTBA U MpeononeHus
MEKJIMYHOCTHbIX 6apbepoB. B paboTe 0606LLeHbI TEOPETUYECKME NOAXOAbI COLMONOTUM CNOPTA K Npobaeme
MHTErpauMm JINYHOCTM B CTY[AEHYECKOe COODOLeCcTBO, a TaKMKe paccMoTpeHbl ¢yHKUMKM backetbona Kak
CpeacTBa BKAOYEHMA MOJIOAEKN B CUCTEMY COLMANbHbIX CBA3El By3a. [TOKa3aHo, YTo peryaspHoe ydyactue B
KOMaHAHOW CNOPTUBHOM AEATe/NIbHOCTM CNOCOBCTBYET CHUMKEHUIO COLMANbHOW M3ONAUUM, YKPENAEHUIO
rPynnoBOM CN/IOYEHHOCTU N GOPMUPOBAHUIO YCTOMUMBBLIX [APYKECKMX UM [EJIOBbIX CBA3EN Mexay
ctyaeHTamu. CaenaH BbiBOZ O TOM, YTO KOMaHAHble BUAbI CNOpTa, U 6ackeTbon B YaCTHOCTU, BbICTyNatoT
30 PEKTUBHBIM MHCTPYMEHTOM COLMANbHOW MHTErpauuu, rpakgaHckoil coumanusaummn M rapmoHMYHOro
pPa3BUTUSA IMYHOCTU CTYAEHTA B YCIOBUAX 06pa3oBaTesibHOW cpeapbi.

Kniouesble cnosa:

KOMaHAHble BUAbI cnopTa, 6ackeTbo, coumanbHan MHTerpaums, counanmsaumsa, CTygeH4Yeckan MoioaéKb,
KOMaHAHan paboTa, rpynnoBas ChN04YE€HHOCTb, KOMMYHUKaLMA, dU3nYecKas KylbTypa, COLMONOTMUA CropTa.
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TEAM SPORTS AS A FACTOR OF SOCIAL INTEGRATION OF STUDENT YOUTH

Abstract

The article examines team sports as a factor of social integration of student youth using the example
of basketball. The authors analyze the socializing potential of team sports activity and its role in the formation
of communication skills, a sense of collective belonging and the social adaptation of students. Particular
attention is paid to the mechanisms by which joint game activity contributes to the development of
teamwork, mutual responsibility, cooperation skills and the overcoming of interpersonal barriers. The work
summarizes the theoretical approaches of the sociology of sport to the problem of integrating the individual
into the student community, and considers the functions of basketball as a means of including young people
in the system of social ties of the university. It is shown that regular participation in team sports activity helps
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to reduce social isolation, strengthen group cohesion and form stable friendly and business ties between
students. It is concluded that team sports, and basketball in particular, act as an effective tool of social
integration, civic socialization and harmonious development of the student's personality.
Keywords:
team sports, basketball, social integration, socialization, student youth, teamwork,
group cohesion, communication, physical culture, sociology of sport.

AKTyanbHocTb. CouManbHana MHTErpauma CTyAeHYecKon Moo4EXKW npeacraBnseT coboin ogHy w3
K/IOYEBbIX 33434 COBPEMEHHOM BbiCWEN WKOAbI. MocTynaeHne B By3 COMPOBOMKAOAETCA PE3KOM CMeHOWM
NPMBbLIYHOIO COLMAJIbHOIO OKPYXEHMUA, HeobXoAMMOCTbIO afanTauumM K HOBOMY KOMNEKTUBY M obpasy
M3HU, UTO HepeaKo MOPOXKAAET Yy MEepPBOKYPCHMKOB YYBCTBO M301ALUW U TPYAHOCTM B YCTAHOBAEHWUU
MEX/INYHOCTHbIX CBA3el. B 3TUX yCNnoBMAX BO3pacTaeT 3HayeHue ¢GOopM COBMECTHOW AeATeNbHOCTH,
CNocobHbIX 06beAMHATL CTYAEHTOB U POPMUPOBATL YCTOMUYMBOE YYBCTBO NMPUHAANEKHOCTU K coobluecTsy.
KomaHaHble BMAbl cnopTta, U 6acketbosn B 4YacTHOCTM, 061aAaloT 3HAYMTE/IbHbIM COLMAU3UPYIOLLMM
NoTeHUMaNOM: COBMECTHAA UrpoBas AeATe/IbHOCTb TPpebyeT NOCTOAHHOIO B3aUMOAENCTBMA, COrlacoBaHmUsA
OeNACTBUM M B3aMMHOW OTBETCTBEHHOCTW, CO34aBad eCTEeCTBEHHYI cpeay A/1A COUMANbHOW WHTerpauuu.
MN3yyeHMe KOMaHAHOro crnopTa Kak gaKTopa BK/IOYEHUS MONOAENKM B CUCTEMY COLMasIbHbIX CBA3EN By3a
npuobpetaeT 0cobyto aKTyasIbHOCTb B KOHTEKCTE 33434 BOCMMTATE/IbHON U COLMANBbHOMN NOJINMTUKKN BbICLLETO
obpa3oBaHuA.

Uenb nccnegoBaHuWa 3aK/odaeTca B onpeaeneHUu poam KoOMaHZHbIX BUAOB criopTa (Ha npumepe
b6ackeTbona) Kak ¢aKktopa couManbHOW MHTErpauMmM CTyAeHYEeCKOW MONOAENM W B OBOCHOBAHUM UX
coumanusunpytowmx GpyHKUMA B 06pasosaTeibHOM cpeae By3a.

3apgauum:

1. PacKpbITb COLMANNBUPYIOLLNI NOTEHLMAN KOMaHAHbIX BUAOB CNOPTA U MEXaHU3Mbl UX BAUAHMA Ha
WHTErpaLmio CTyAeHTOB B KOJIIEKTUB.

2. OnpeaennTb posib backetTbona Kak cpencTsa pPa3BUTUA KOMAHAHOM paboTbl, KOMMYHUKATUBHbIX
HaBbIKOB M rPYNMOBOW CNIOYEHHOCTU CTYAEHTOB.

3. O6ocHOBaTb 3HAYeHWEe KOMaAHAHOM CMOPTUBHOWM AEATENbHOCTM AN COUMANbHOM aganTauuu u
rpa*kAaHCKOW couManm3aumm cTyaeHYeCKon MONOAEKM.

MeTtoabl uccnegoBaHua. B paboTe MCNonb3oBaAUCb aHaAM3 Hay4yHOW IMTepaTypbl MO COLMONOTUN
cnopta 1 Teopun GU3NYECKOM KyNbTypbl, TEOpETUYEcKoe 0606LLeHME U CUCTEMATU3ALLUA COLMONOTMUYECKNX
noaxoAoB K nNpobneme coumanbHOM WHTErpaumu, a TaKXKe CpPaBHUTENbHbIM aHanus  QyHKUMIA
WHAMBUAYANbHbIX U KOMAHAHbIX BUAOB CNOPTA B NpoLLecce coumannsaumm nmdHoctu [1, c. 34].

KomaHaHble BMAbl cnopTa TPaAMLUMOHHO PacCcMaTpuBalOTCA COLMOJIONMEN cnopTa Kak oAuH U3
30 DEKTUBHBIX WMHCTUTYTOB BTOPMYHOM COUMANU3aLMKM JIMMHOCTU. B oTamMume OT WMHAMBUAYANbHbIX
OVCUMNAWH, TAe pe3ynbTaT 3aBUMCUMT MPEMMYLLECTBEHHO OT YCW/IMM CaMoOro CMOpPTCMeHa, KoMaHZAHas
[eATeNbHOCTb MNOAYMHEHA JIOTUKE KOJIJIEKTUBHOIO B3aMMOAENCTBMA: ycnex AO0CTUraeTcs TOJIbKO MNpu
COrnacoBaHHbIX AENCTBUAX BCEX YYaCTHMKOB. ITO 06ycnoBavMBaeT GopmMUpOBaHME Y CTYAEHTOB HaBbIKOB
COTPYAHMYECTBA, B3aMMHOW MNOAAEPKKM U NPUHATUS obwmx uenei. B npouecce COBMECTHOW WUrpbl
obyuatoLmiica ocBanBaeT coLManbHble POaU, HOPMbI FPYNNOBOro NOBeAeHMA U MeXaHM3Mbl pacnpeaeneHums
OTBETCTBEHHOCTM, YTO COCTaB/IAET OCHOBY €ro MHTerpauum B CTyaeH4eckoe coobuiectso [2, c. 88].

BackeTbon sBAAETCA NOKasaTeNbHOM MOAEe/Nbio KOMaHAHOro B3aMMOAENCTBUA. BbICOKUIA TeMN UrpbI,
NOCTOAHHAA CMeHa CUTyaUMii 1 HEOBXOAMMOCTb MITHOBEHHOIO MPUHATUA pelLleHuiA TpebytoT OT Y4aCTHUKOB
HenpepbIBHON KOMMYHWKALMKU, COrnacoBaHMA U JoBepus napTHEpam. KaxabliA UrpoK BbIMOJIHAET
onpeaenéHHyto ¢GyHKUMIO, HO NPU 3TOM MNOAYMHSET NIMYHble AeNCTBMA obwen cTpaTerMm KomaHAapbl.
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Mopo6bHas opraHMsauma AeaTesibHOCTU GOPMUPYET KAHUYEBOM COLMA/IbHbIM HaBblK — KOMaHAHYto paboTy,
TO eCTb YMeHWe AelCTBOBaTb COBMECTHO paau ObLero pesynbTaTta, y4YuUTbiBas MHTEPEChl U BO3MOXKHOCTU
Apyrux. PerynspHble TPEHMPOBKM M UFPbl 3aKPENAAIOT STOT HaBbIK, NPEBPALLAA CAYYalHbIM Habop CTyAeHTOB
B CNJIOYEHHbIM KONNIEKTUB CO CBOMMMW HOPMaMU, TPAAULIMAMM U CUCTEMOW B3aMMHOM noagepku [3, c. 121].

CoumanbHo-MHTErpaTMBHbIE GYHKLMN KOMaHAHOMO CMOpTa NPOABAAIOTCA HA HECKOJIbKMX YPOBHAX. Ha
MEX/INYHOCTHOM YPOBHE COBMECTHAA AEeATE/IbHOCTb CNOCOOCTBYET YCTAHOBAEHUIO APYMKECKMX CBA3EW,
NPeoAONEHNI0 3aMKHYTOCTM W COUMANbHbIX 6apbepoB, B TOM YMCAe CBA3AHHbLIX C Pas3IMYMaAMU B
NPOUCXOXKAEHUMN, KYNbTYPe UAM YPOBHE MOAroTOBKM. Ha rpynnoBom ypoBHe dopmupyeTcAa KONNEeKTUBHasA
WAEHTUYHOCTb W YYBCTBO NPUHAAJEKHOCTU K KOMaHAE M By3y. Ha MHCTUTYUMOHaNbHOM ypoBHe HackeTbon
BbICTYMAET KaHa/IOM BKIHOYEHMA CTYAEHTOB B 06OLLECTBEHHYIO XN3Hb Y4eOHOTO 3aBefeHUA Yepes yyacTne B
COPEBHOBAHMAX, CMOPTMBHbBIX CEKUMAX U CTYLAEHUYECKUX MEPONPUATUAX. TeM CaMbiM KOMaHZAHbIN cnopT
CHU)KAEeT PUCK COUMaNbHOM M30AALMKU, OCODBEHHO 3HAYMMbIN AAA MEPBOKYPCHMKOB WM MHOFOPOAHMX
CTYZIEHTOB, 1 CNOCODOCTBYET MX NOJIHOLLEHHOM aganTaumm [2, c. 95].

BarkHOW cocTaBnAlOWEN COUMANMU3NPYIOLLErO BO34ENCTBUMA KOMaHAHOro crnopta ABAAeTcA
dbopmMpoBaHME COUMANIBHON OTBETCTBEHHOCTM WM HABbLIKOB CaMOPEryaauMmM NoBeAeHMA B KOJ/IEKTUBE.
CobntogeHne npaBua Urpbl, YyBarKeEHUE K CONEPHUKY, TOTOBHOCTb NMPUHATb Kak nobeay, Tak U nopaxkeHue
BOCMUTBIBAIOT KayecTBa, HeobxoaAumble AN KOHCTPYKTUBHOIO yyacTus B OOLECTBEHHOWM KM3HWU. TaK
6ackeTbon cnocobCcTByeT He TO/MbKO COUMANbHOM MHTErpauMm, HO M TPaXKOAHCKOM coumanmsaumm
CTYAEHYECKOM MoNoaEKN, GOPMUPYA LEHHOCTU COTPYAHMYECTBA, CNPABEANBOCTU U KOJEKTUBU3IMA.

3aknoueHne. KomaHaHble Buabl cnopta BbICTynaoT 3PPeKTUBHbBIM  GAKTOPOM CcouManbHOM
WHTEerpaumm cTyaeH4Yeckom Monogéxn. backetbon Kak moaeib KOMaHAHOIo B3aMMOZeNCTBMA cnocobcTByeT
Pa3BUTUIO KOMaHAHOW PaboTbl, KOMMYHMKATUBHbIX HABbIKOB M FPYMNMNOBOM CM/IOYEHHOCTU, CHUMKAET PUCK
CoOuManbHOM M3onsaLMM M obecneymBaeT BK/OYEHME CTYLEHTOB B CUCTEMY COUMANbHbIX CBA3El By3a.
Coumanmsmpyowmn 1 MHTErPaTUBHbLIA NOTEHUMAA KOMaHAHOrO CnopTa NO3BOMIAET PacCMaTpmMBaTb €ro He
TONIbKO KaK cpeacTBO $M3MUYECKOrO BOCMUTAHMUSA, HO M KaK Ba*KHbI MHCTPYMEHT COLMaNbHON agantaunm m
rpaxgaHCKoM coumanmsaumm nuMYHoCcTU. 3To obocHOBbIBaeT LenecoobpasHocTb 6onee  WKMPOKOro
MCNONb30BaHMA KOMaHAHbIX BMAOB CNOPTa B BOCMMUTATE/NbHOM M cOUManbHOW paboTe BbICUMX y4ebHbIX
3aBefeHui [3, c. 130].
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