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KYMABEKOBA APYAHA I'AJIBIMBEKOBHA
Crynentka «I1lokopiM yHUBEpCUTET»

Hayunsiit pyxoBoautens — ZJKEJIJIBIBAEBA B.C.
Cewmeii, Kazaxcran

Annomauyus. B cmamve paccmampusaemcs npobnema (popmuposanus ucciedo8amenbCKux
KOMNemeHyutl Y4auwuxcs 8 yclosusx yugposusayuu obpasosamenvho2o npoyecca 6 Pecnyonuxe
Kaszaxcman.  Ananusupyemcs nomenyuan yu@posvlx 1aO0OpAmMopHuIX — NPAKMUKYMO8 — NO
ANeKMPOMASHEMUIMY KAK IPHEKmuUeH020 UHCMPYMEHMA pa3eumusi Uccile008amelbCKuxX HABbIKOG
yuawuxcs. Ilpeocmagnenvl meopemuueckue OCHOB8bL NPUMEHEHUs YUPPOBLIX MEXHON02UU 6
Pusuueckom 0bpazosanuu, paccmompenvl 0COOEHHOCMU OP2AHU3AYUY BUPIMY ATIbHBLX 1AOOPAMOPHBIX
pabom no snekmpomaznemusmy. OOOcHO8bI6ACMCA HEODXOOUMOCTb UHMEZPAYUYU MPAOUYUOHHBIX
Memooo8 0OVUeHUs C COBPEMEHHbIMU YUPDPOBLIMU pelueHUsMY Ol NOGbIUIeHUs Kayecmea
Quzuueckozo obpazosanus. Hccneoosanue 6azupyemcs Ha ananuze Onvlma 6HeOpeHus Yugpposvix
1abopamopHblX NpaKmMuKymos 6 obpazosamenvHulx yupexcoenuax Kaszaxcmamna. Onpeoenenvi
OCHOBHblE KOMNOHEHMbL UCCLe008AMENbCKUX KOMNEMEHYUL, (POpMUPYemMblX NOCPeOCm8oM pabomul ¢
yugposvivu  nabopamopuamu. Bouisgnenvl npeumyujecmea U - 0SPAHUYEHUS UCHOIb308AHUS
BUPTYANILHBIX 1AO0PAMOPHBIX pabom no snexmpomachemusmy. Ilpednoscenvl pexomenoayuu no
onmumuzayuy npoyecca GopMupo8aHus UCCIe008amMeNbCKUX KOMNeMeHYull yuawuxcs uepes
npumeneHue Yyu@posuix 00pa308amenbHbIX MeXHOI0UI.

Knrouesvie cnosa: yugposvie nabopamopuu, 31eKmMpOMASHEMUIM, UCCIe008AMENbCKUE
KoMnemeHyuu, puzuueckoe 0opazosanue, 0OpazosamenpHvle MexHoL0UlU.

CoBpeMeHHBIII  3Tam  pa3BUTHA  CUCTeMBbl  oOpasoBanus PecnyOmuku — Kasaxcran
XapaKTepU3yeTcsl AaKTUBHBIM BHEAPEHHEM LM(POBBIX TEXHOJOTMH B Y4eOHBIH mpoluecc, YTO
00yCIIOBIIEHO HEOOXOAMMOCTBIO IOATOTOBKH KOHKYPEHTOCIIOCOOHBIX CIEIMAINCTOB, BIIaJCOIINX
COBpPEMEHHBIMHU KoMmreTeHIIMUA. Ocoboe 3HaueHue B ’TOM KOHTEKCTe pruolpeTaeT hopMupoBaHue
HCCIIEI0BAaTEIbCKUX HABBIKOB yUaIIMXCsl, KOTOPBIE SBJISIOTCSI OCHOBOM JJIsl pa3BUTHUS KPUTUYECKOTO
MBILUIEHUS 1 CIIOCOOHOCTH K MHHOBALIMOHHOW JesiTenbHOCTH [1, . 45]. dusnueckoe oOpa3oBaHue,
Oasupyromeecs Ha SKCIEPUMEHTAIbHOM OCHOBE, NPEJOCTAaBISACT YHUKAJIbHBIE BO3MOXKHOCTH IS
Pa3BUTHSI HCCIIEA0BATENBCKUX KOMIIETEHIUN Yepe3 1Jab0paTOpHbIe MPAKTUKYMBI.

DNeKTpOMarHeTH3M Kak paszen (PU3MKH NpeACTaBIsieT 0coObIi nHTepec st (hopMUpoBaHUS
HCCIIEI0BATEIbCKUX KOMIIETEHIIMI y4allluXCsl B CUILY CBOE€H IIPAKTUYECKOW 3HAYMMOCTHU U IIUPOKOTO
NPUMEHEHUST B COBPEMEHHBIX TEXHOJOrusAx. TpaauiuoHHble JsabopaTopHble pabOTHl IO
AJIEKTPOMArHeTU3My 3a4acTyl0 OTPaHMYEHbl MaTepHalbHO-TEXHHUYECKOM 0a30if 00pa3oBaTeIbHBIX
YUpeXJIEeHUH M HE BCerga IMO3BOJISIIOT MPOJAEMOHCTPUPOBATh BECh CHEKTP AJIEKTPOMAarHUTHBIX
apneHui [2, c. 78]. B »3TuX ycnoBuAx udpoBble JTabOpaTOpHble MNPAKTHUKYMbl CTAHOBSATCS
3¢ (EKTUBHBIM pEeIIeHUEM ISl IPEOJOJICHHSI YKa3aHHBIX OTPaHUYEHUH.

Hudpossle nabopaTopuu MNPEACTABISIOT COOON MPOrpaMMHO-ANIapaTHble KOMILUIEKCHI,
MO3BOJIAIOIINE MOJENIMPOBATh (U3NYECKUE TPOLECChl W SBICHHS B BHUPTYyaJbHON cpee.
[IpruMeHUTENBHO K M3YUYEHMIO SJIEKTPOMAarHeTH3Ma TaKue CHCTEMbl 00ECIEeUMBAIOT BO3MOXKHOCTh
BU3yaJIM3allUl HEBUAMMBIX IPOLECCOB, W3MEHEHHUS I[apaMeTPOB DSKCIEPUMEHTa B IIUPOKUX
npejeaax U NpOBEACHMs U3MEPEHUH C BBICOKOM TOYHOCTHIO [3, ¢. 156]. BaxkHbIM IIpenMyIiecTBOM
1n(poBbIX 1a00paTOpHil ABISETCS MX CIIOCOOHOCTH O0ECTEUUTh WHAMBHIYATIM3ALMI0 y4eOHOTO
IIpoLEecca U CO3/1aTh YCIOBUS U CaMOCTOATEIbHON UCCIIEN0BATENBCKOM 1EATEIBHOCTH YUallluXCs.
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TeopeTnueckue OCHOBBI NMPUMEHEHUs] HU(POBBIX TEXHOJIOTUH B (pru3nueckoM 0OpazoBaHHUU
0a3upyloTCS Ha MPUHIMUNAX KOHCTPYKTHUBUCTCKOIO IOJXO/la K OOYYEHHUIO, COINIACHO KOTOPOMY
3HaHUS (POPMUPYIOTCS B MPOLIECCE aKTUBHON MO3HABATEIBHOM AesTeNbHOCTH yuamuxcs. L{uppossie
nabopaTopHble NPAKTUKyMbl TO3BOJSIOT  peajn30BaTh dSTOT MPUHIUI Yepe3 CO3JaHHe
MHTEPAKTUBHOM 0O0pa30BaTeIbHON Cpeabl, B KOTOPOM ydalidecss MOTYT CaMOCTOSITENIBHO
IUIAHUPOBAaTh U MPOBOAUTH OKCIIEPUMEHTHI, AaHAJIU3UPOBATh IIOJYYEHHbIE pE3YJIbTaTbl U
(dbopMynupoBatTh BEIBOJHI [4, ¢. 234].

AHanu3 OmbITa Ka3aXCTaHCKUX 00pa30BaTeNbHBIX YUPEKIEHUI MOKA3bIBACT, YTO BHEAPEHUE
IUPPOBBIX JTa0OPATOPHBIX MPAKTUKYMOB IO 3JEKTPOMArHETU3My CIOCOOCTBYET MOBBIIICHUIO
MOTHUBALIMM YYaIIMXCS K H3Y4YeHHI0O (U3UKKM M PA3BUTUIO UX HCCIENOBATEIbCKUX HABBIKOB.
BuptryanbpHble 3KCIIEPHUMEHTBHI TO3BOJSIOT YYalUMCS HAOMIONaTh 3JIEKTPOMArHUTHBIE TIOJA,
U3MEHATh TapaMeTpbl HCTOYHUKOB TOKA M MArHUTHBIX TIOJIEH, MCCIIEAOBaTh MPOIIECCHI
ANEKTPOMAarHUTHOM WHAYKIUU B AuHamuke [5, c. 89]. Takue BO3MOXKHOCTH HENOCTYIHBI MpU
WCIIONB30BAaHUM TPATUIIMOHHOTO JIaDOpaToOpHOTro OOOpYIOBAaHUS U CYIIECTBEHHO PaCHIMPSIOT
[103HABATEJIbHbIE TOPU3OHTHI YUAIUXCS.

dopMHpOBaHUE HCCIENOBATEILCKUX KOMIETEHUUMH depe3 UU(pOBBIE J1abopaTopHbIe
MIPAKTUKYMbl TIO0 3JEKTPOMAarHeTU3My IIPOUCXOAUT MoldTanHo. Ha mnepBoMm sTame yvamumecs
OCBaMBAIOT HABBIKU PabOTHI ¢ IU(PPOBHIM 0OOPYIOBAHUEM U TPOrPAMMHBIM 00€CIIEUEHUEM, U3YUAIOT
MPUHLIMIIBI MOJEIMPOBaHUS (PU3MUECKUX MpoleccoB. BTopoil 3tam mnpexanonaraeT NpoBeACHHE
BUPTYaJIbHBIX 3KCTIEPUMEHTOB I10 33JJaHHBIM aJITOPUTMaM C MOCTEAYIOUUM aHAIU30M MOTYyYEHHBIX
pesynbraTtoB. Ha Tperhem »sTame yuwamuecs NEPEXOIIT K CaMOCTOATEIbHOMY IUIAHHPOBAHUIO
AKCIIEPUMEHTOB, (POPMYIUPOBAHUIO TUTIOTE3 U UX MpOBepKe [6, c. 123].

CrpykTypa HCCIENOBAaTEIbCKUX KOMIIETEHIUH, (OPMUPYEMBIX MOCPEICTBOM LH(PPOBBIX
1ab0opaTOpHBIX MPAKTUKYMOB, BKJIIOUYAET KOTHUTHBHBIM, OMEpalMOHaIbHBIA U MOTHBAI[MOHHBIH
KOMITOHEHTbI. KOTHUTHBHBI KOMIIOHEHT MpPEINOaracéT OCBOCHHE TEOPETHUECKUX 3HaHUM 00
AIIEKTPOMATHUTHBIX SBICHUSX M MeTolax HX wuccienoBanus. OnepanuoHaIbHBIA KOMIIOHEHT
BKJIIOYAET TIPAKTHUECKWE HABBIKM IIAHUPOBAHUS OKCIIEPHUMEHTa, paboThl C IH(PPOBBHIM
o0opynoBanueM, 00pabOTKU U HHTEPIIPETAIIMU JaHHBIX. MOTHBAIIMOHHBINA KOMIIOHEHT 00€CIIeurBaeT
YCTOMYUBBIA MHTEPEC K HMCCIEAOBATENBCKON IEATEIBHOCTH M CTPEMIICHHE K CAMOCTOATEIBHOMY
no3HaHuo [7, c. 67].

Oco6eHHOCThIO THU(PPOBBIX JTa0OPATOPHBIX PpadOT TO BJICKTPOMATHETU3MY  SIBIISCTCS
BO3MOXXKHOCTh HM3YUYCHHs MPOLIECCOB B pa3IMYHBIX BPEMEHHBIX MacluTabax. Ydaiiuecss MOTyT
HaO0JI0/1aTh OBICTPONIPOTEKAOIIME TPOLIECCHI AIEKTPOMAarHUTHON MHAYKIMH B 3aMEIJIEHHOM PEKUME
WIA YCKOPUTHb JEMOHCTPALMIO MEIJICHHBIX MpoLeccoB. Takue BO3MOXHOCTH CIIOCOOCTBYIOT
dhopmupoBanuio 60see TITyOOKOTO MOHUMAaHMS (PU3HUECKON CYIIIHOCTH AJICKTPOMArHUTHBIX SIBIICHUN
U pa3BUTHUIO aOCTpaKkTHOTrO MbILIeHus [8, c. 201].

BaxxupiM acriekToM npuMeHEHHs IUGPOBBIX J1a00paTOpHil SBISETCS Pa3BUTHE y yHaLUXCS
HaBBIKOB Pa0OTHI C OOJIBIIMMH MAaCCUBaMU JAHHBIX M UX CTAaTUCTHUYECKON 00paboTku. COBpeMEHHbIE
MIPOrpaMMHbIE KOMIUIEKCHI MO3BOJISIIOT aBTOMATUYECKU PETUCTPUPOBATh MHOXKECTBO IapaMETPOB
HKCIIEpUMEHTa OJHOBPEMEHHO, 4YTO oOecreyuBaeT 0ojee BBICOKYIO TOYHOCTh HM3MEpPEHHH H
BO3MOXXHOCTh TpOBeACHUS MHorodaktopHoro anamusa. LludpoBbie gaTuviku  CHIOCOOHBI
(buKCUPOBaTh U3MEHEHUsI Pa3IMYHbIX (PU3NYECKUX BEJIWYHMH C BBICOKOM 4acTOTOW AMCKpPETH3AllMH,
co3/aBas JEeTalbHYI0 KapTHHY HpoTekarommx mpouneccoB. [lonydeHHble NaHHbIE MOTYT OBbITh
MpENCTaBICHBl B PAa3NMUYHBIX (opMax BU3yanu3alnuu: rpadukax, AuarpaMMax, TPEXMEPHBIX
MOJIESIX, YTO CIOCOOCTBYET JIydllleMy MOHMMAHHUIO 3aKOHOMEPHOCTEW H3ydaeMbIX SIBJICHHM.
Hcnonp3oBaHue CHENUAIM3UPOBAHHBIX IPOrpaMM JJI1 aHAJIM3a AKCIEPUMEHTAIbHBIX JAaHHBIX
MO3BOJIIET yUYAIIUMCSI OCBOUTH METO/bI MaTEMaTUYECKOW CTaTHCTUKH, PETPECCUOHHOTO aHalu3a U
KOpPEJISLIMOHHBIX UCCIIEI0BaHUM.

dopMHpoBaHUE Yy YydYalllUXcsd KOMIIETEHIIMM B 00dacTu aHanM3a JaHHBIX CTAHOBUTCS
KPUTUYECKH BaXKHBIM B KOHTEKCTE COBPEMEHHOTO MH(OPMAIIMOHHOTO 001iecTBa. HaBbiku paboThI ¢
OONBIIMMU MaccHUBaMH HWH(GOpMAIMM, YMEHHUE BBISIBIATH CKPBIThIE 3aKOHOMEPHOCTH M JeNaTh
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00OCHOBaHHbIE BBIBO/IBI HA OCHOBE CTATHCTUYECKOTO aHaju3a SBISIOTCS BOCTPEOOBAHHBIMH HE
TOJBKO B HAyYHOH MIESITETHPHOCTH, HO W BO MHOTHX TpodeccroHanmbHbIX cdepax. Luppossie
n1abopaTopuu MPEJOCTABISIOT YHUKAIBHYIO BO3MOXKHOCTD IPAKTUYECKOTO OCBOCHHSI ATUX HABBIKOB
B LIKOJIBHOM CpeJie, YTO 3HAYUTEIHHO MOBBIIIAET FTOTOBHOCTh BBITYCKHUKOB K OOYYEHHIO B BBICIINX
yueOHbIX 3aBelEHUSX TexHuueckoro mnpodwmns [9, c. 145]. PabGora c pealpHBIMU
HKCIIEPUMEHTAJIbHBIMU JaHHBIMU (DOPMUPYET Y yUALTUXCS KPUTHUECKOE MBIIUIEHUE U CIIOCOOHOCTh
K 0ObEKTUBHOM OLIEHKE PE3yNIbTaTOB UCCIIEJOBAHUS.

HNuTerpamnus 1mudpoBeIX J1a00paTOPHBIX MPAKTUKYMOB B 00Opa30BaTEbHBINA MPOIECC TpedyeT
KapIUHAJIBFHOTO TIEPECMOTPa TPAJAUIIMOHHBIX TOIXO0B K OPraHU3alMi O0O0yYeHHsT ¥ METOHOJIOTUU
MIPeno/iaBaHNs €CTeCTBEHHOHAYYHbIX TUCHUIUIMH. Kiaccudeckas MoJenb ypoka, OCHOBaHHas Ha
nepeaaye TOTOBBIX 3HAHWH OT YUMTENs K YYEHHKY, YCTYNaeT MECTO MHTEpaKTHBHBIM (popmam
o0Oy4eHUsl, I7ie yJalluecss CTAHOBSTCS aKTHMBHBIMU yYaCTHHKAMHU HCCIIENOBATEIbCKOTO Mpoliecca.
Brenpenne nudpoBbIX TEXHOJIOTHIA B JIAOOPATOPHYIO MPAKTUKY OTKPHIBAET HOBBIE BOSMOXKHOCTH IS
peanusaiy NpUHIUIIOB MPOOIEMHOTO O0YYEeHHsI, KOT/Ia YUaIUeCcss CaMOCTOSTENIbHO (POPMYITUPYIOT
THIIOTE3bI, IJIAHUPYIOT SKCIIEPUMEHTHI M HHTEPIPETUPYIOT MOTYUYESHHBIE Pe3yabTaThl. Takoi moaxon
CIIOCOOCTBYET Pa3BUTHIO HAYYHOT'O MBILIUICHUS, (OPMHUPOBAHHIO UCCIIEAOBATEIBCKIX KOMITETEHIIUI
Y TIOBBILICHUIO MOTUBAIMH K U3YUYEHHIO €CTECTBEHHBIX HAyK.

Ponp yuurens B ycnoBUSX IU(PPOBU3AIMH JIA0OPATOPHOTO MPAKTHKyMa KapIuHAJIbHO
TpaHchopMuUpyeTcss OT TPATUIMOHHOTO TPAHCIATOpA 3HAHWH K COBPEMEHHOMY (haCHIIUTATOPY
UCCIIeIOBATEIbCKON JIeATeIbHOCTH Yyuamuxcs. Ilemaror cTaHOBUTCS HACTaBHUKOM, KOTOPBIi
HampaBisIeT T[03HABATEIbHYI0  aKTUBHOCTh  YYEHHKOB, TIIOMOTaeT HM  (OpMYIUpOBaTh
HCCIeI0BaTeIbCKUE BOIIPOCH! U BEIOUPATh ONITUMAaJIbHBIE METO/IbI UX perieHus. Hosas ponb yuntens
MperonaraeT yooKoe MOHUMAaHKE HE TOJBKO MPEIMETHOTO COJCPKaHuUs, HO U IPHUHIIUTIOB paOOTHI
1 poBoro 00opynoBaHMs, 0COOEHHOCTEN MPOrpaMMHOTo oOecrieueHus: Al 00pabOTKH JaHHBIX.
3TO MpeabSBISET MPUHIUITHAIEHO HOBBIE TPEOOBaHNUS K MTPO(ECCHOHATBHOM IMTOTOTOBKE IT€]aroroB,
WX TOTOBHOCTH K HEMPEPHIBHOMY OCBOCHUIO HMHHOBAIIMOHHBIX TEXHOJOTHM M METOAOB HX
WHTETpAallMd B 0Opa30BaTebHBIM MpoIecC. YCIENHas peann3anus TMOTeHIuana H(POBBIX
naboparopuil HampsIMyI0 3aBUCUT OT YpPOBHS IHU(PPOBOM KOMIIETEHTHOCTH YYUTENsS U €ro
CHOCOOHOCTH  aJanTHPOBaTh TPAIWIMOHHBIE METOAMKH K COBPEMEHHBIM TEXHUYECKUM
Bo3MOkHOCTM [ 10, ¢. 178].

[Ipaktuka BHeapeHUs IUQPPOBBIX JTA0OPATOPH B Ka3aXCTAHCKMX IIKOJAX BBISIBHJIA PSiJT
MIPEUMYIIECTB M0 CPABHEHUIO C TPAJAULIMOHHBIMU MeToaMu 00ydeHus. Cpeu HUX MOYKHO BBIIEIUTh
MOBBIIIIEHUE HATTISTHOCTH OOyUYEHHsI, BOSMOXHOCTh TIPOBEICHHS IKCIIEPUMEHTOB, HEIOCTYITHBIX B
peasbHBIX YCIOBHSIX, MHAMBHIyaIH3alMI0 y4eOHOTo Mpolecca U pa3BUTHE HUPPOBOH TPaMOTHOCTH
ydammxcsa. Bwmecte ¢ TeM CymIeCTBYIOT U OINpENEICHHbIE OTrpaHWYCHHs, CBS3aHHBIE C
HEOOXOIMMOCTBIO 3HAYUTEIbHBIX HMHBECTULUI B TEXHUUYECKOE OCHAIIEHUE, MOTPEOHOCThIO B
CIIeMaIbHOM TTOITOTOBKE IIEAAaroroB ¥ BO3MOKHOCTBIO TeXHUYECKUX cooes [11, ¢. 92].

D¢ dexTuBHOCTH MPUMEHEHHS HUPPOBBIX J1a00PATOPHBIX MPAKTUKYMOB BO MHOI'OM 3aBUCHUT OT
METOJIMYECKON opraHu3amuu ydeOHoro mporecca. HeoOxogumo o00eCrnednTh ONTHMAIbHOE
COYETaHHE BHUPTYyaJbHBIX M PpEAIbHBIX OKCIECPUMEHTOB, IOCKOJIbKY IIOJHOE 3aMelIeHUe
TPaAULIMOHHBIX J1A00PaTOPHBIX pabOT HU(PPOBEIMU aHAJIOTAMU MOKET MIPUBECTH K MOTEPE HABBIKOB
paboTbl ¢ peanbHbIMU (pu3HUECKUMHU O0O0BbeKTaMHu. ONTHUMAIbHON MPEICTaBISETCS MOJEIb
CMEIIAaHHOTO 00yUYeHusl, B KOTOPOil LH(POBBIE TEXHOIOTUH JOMOIHSIOT U PACUIMPSAIOT BO3MOXKHOCTHU
TPaIULMOHHOTO (pU3HUECKOro sKkcnepumenTa [12, c. 267].

AHanu3  pe3yinbTaToB  MpPUMEHEHUs  UU(POBBIX  JIaOOPATOPHBIX  NMPAKTUKYMOB B
oOpa3oBarelbHBIX yupexkaeHusx KazaxcTaHa TMOKas3bIBaeT TMOJIOKUTEIBHYIO JHUHAMUKY B
(hopMUPOBaHUHU HCCIIEIOBATEIbCKUX KOMIIETEHIMM yuammuxcs. HabmronaeTcs: moBbillieHHe KauecTBa
BBITIOJTHEHHUS JKCICPUMEHTAJbHBIX 3aJaHU{, YIy4IlIeHHWE HABBIKOB aHaJIM3a W HWHTEPIpETaIuu
JAHHBIX, BO3PACTaHHWE CaMOCTOSITEJILHOCTM B IUIAHUPOBAHWU U TPOBEJICHUU HCCIIEJOBAHHMA.
VYuammecs AeMOHCTPHPYIOT Oojee TiyOOKoe MOHMMaHHE (U3UYECKHX 3aKOHOMEpPHOCTEH u
CIOCOOHOCTh MPUMEHSATH MOTYUYEHHBIC 3HAHUS VIS PEIICHUsI TIPaKTHIeCKUX 3aad [13, c. 134].
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HanpHeiimee pa3Butue HUQPOBBIX 1a00OPATOPHBIX MPAKTHKYMOB CBS3aHO C HHTErpaluei
TEXHOJIOTMH HMCKYCCTBEHHOTO HWHTEIJIEKTa W MallMHHOrO oOydeHus. Takue cHCTEMbl CMOTYT
aJaNTHPOBATHCS K MHINBUAYATBHBIM OCOOCHHOCTSAM yUalIuXcsl, Mpeararh NepcoHaAIN3NPOBAaHHBIC
TpaekTopuu oOyueHuss W oOecreuynBaTh HMHTEJUIEKTYyaJIbHYI0 TOAJIEPKKY HCCIIeI0BaTeNIbCKOM
NeSTENbHOCTH. [lepCleKTHBHBIM HANpaBICHUEM SBISIETCS Takke pa3paboTka MOOMIBHBIX
MPWIOKEHUN I MPOBENCHUS BUPTYAIbHBIX 3KCIEPUMEHTOB, YTO PACIIUPUT JOCTYIHOCTH
1 poBeIx Taboparopuii [14, c. 189].

BaxxHbIM yclioBHEM yCEIIHOTO BHEAPEHUS [IUPPOBBIX TaO0OPATOPHBIX MPAKTUKYMOB SIBJISIETCS
CO3JIaHHE CHCTEMBI TIOATOTOBKY M MOBBIIIEHUS KBaIM(UKAIMK nenaroro. Heobxoanmo obecrednTsb
OCBOCHHE YUUTENISIMH HE TOJIBKO TEXHUYECKUX aCMIEKTOB paboThI ¢ HU(POBBIM 000pYIOBaHUEM, HO U
METOINYECKHX MOIXOI0B K OPTaHU3AIlUH UCCIIEI0BATEIbCKOM AEATEIBHOCTH YHaIUXCs B TUPPOBOH
cpene. 910 TpebyeT pa3paboTKu CleNHaIbHBIX 00pa30BaTeNIbHBIX MPOrPpaMM M CO3/IaHUSI CUCTEMBbI
METOIMYEeCKOM nojaepkku [15, c. 223].

Ornenka 3¢ heKTUBHOCTH ITU(POBBIX JTA00PATOPHBIX MPAKTHKYMOB JIOJKHA OCYIIECTBIISATHCS Ha
OCHOBE KOMILJIEKCHOTO TII0/IX0/1a, YUYWTBIBAIOIIETO KaK KOJIMYECTBEHHBbIE, TaK M KaueCTBEHHBIE
nokaszareau. K KOoIMYeCTBEHHBIM IOKAa3aTessiIM MOYKHO OTHECTH aKaJEeMHUYECKYIO YCIIEBAEMOCTh
yYalUXCsl, PE3yNbTaThl CTaHJapPTU3UPOBAHHBIX TECTOB, IIOKA3aTEIN yYacTUsl B HAYUHBIX KOHKypcax
u onumnuaaax. KauecTBeHHbIe MOKa3aTeNy BKIIOYAIOT YPOBEHb MOTUBALMU K M3YYEHHUIO (PU3UKH,
pa3BUTHE KPUTUYECKOTO MBIIUICHUS, CIOCOOHOCTh K CaMOCTOSATEIBHOM HCCIIEI0BATEIbCKOM
nesaTenbHocTu [16, ¢. 156].

Takum oOpaszoM, 1HU(pOBBIE JTa0OpaTOpHBIE MPAKTUKYMBI MO  3JIEKTPOMArHeTU3MY
MIPENICTaBISAIOT 000 3P PEeKTUBHBINA HHCTPYMEHT (OPMUPOBAHUS UCCIIEIOBATEIBCKUX KOMIETCHIIUN
yYalmMxcsi B YCJIOBUSX COBPEMEHHOW cHUCTeMbl oOpa3zoBaHus Kazaxcrana. Mx mnpumeHeHwue
CIIOCOOCTBYET MOBBIIICHUIO KauecTBa (PU3NYECKOro 00pa30oBaHUsl, pa3BUTHIO ITU(GPOBHIX HABBIKOB U
MOJrOTOBKE yYalUXCsl K YCIEIIHOW JeSITEIbHOCTH B BHICOKOTEXHOJIOTMYHOM 001iecTBe. Bmecte ¢
TeM HEOOXOAMMO MPOMOIKHUTh pPaboTy IO COBEPIICHCTBOBAHUIO METOAMYECKHX TOAXOAOB K
WCTIONIB30BAaHUIO IU(PPOBBIX TEXHOJOTHI B 0OOpa30BaHMM M OOECIIEYCHUIO COOTBETCTBYIOIICH
MOATOTOBKHU MEJAroru4ecKux KaapoB.
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MEKTEII OKYIIBIJIAPBIHBIH BUNOJIOT UAJIBIK

KAC EPEKIIEJIITT

FAJBIMKBI3bI T'YJIAWMBIM
Anmartsl Kanacel, Haypsi30aii aynansr, Ne208 MekTen-ruMHa3USHBIH BHOIOTHS TTOHIHIH
MyFamimi

AJIEHOBA I'YJIBAPIIIBIH ECEIXAHOBHA
Anmartsl Kanacel, Meney aynanbl, bl. Anteiacapun ateiHnarsl Nol 59 MekTen-ruMHa3UsTHBIH
BacTayslIi ChIHBIT MyFaTiMi

AJIEHOBA T'YJIXAWBIP ECEMXAHOBHA
Anmartsl Kanacsl, Haypsi30aii aynanel, Nel 74 mexren-ruMHa3usiHeIH bactayblin ChIHBIIT
MyFamimi

Frumeivu sxerexini: AJEHOBA PAXAT ECEMXAHOBHA
Anmarsl K., Kazakctan

Anoamna: 3epmmey  JHCYMbICHIHOA ~ MEKMeNn  OKVUWbLIAPLIHLIY — OUONO2UANILIK — JHCAC
epexwenikmepiniy Kepcemxiwmepi Kapaneau. Carayammvl 6Mip CATMbIHLIY OKYWAIAPObIY
O0eHCayIbl2bl YUIH MAanbi3bl MOAbIK KepcemineeH. buonocusnvik swcacmoely Kynmizbenix sgcacmau
AUBIPMAUBLILIZIHBIY JHcogapbl Oony cebenmepi cunammanzan. Byn vinvivu socymvic dananrapowiy
OeHCaynblK OeHeelll JicoHe JCYyMulicKa Kabinemminiei oconinde. Canayammuvl OMip CANMblH
ycmanbayowiy canoapbl mypaivl 0OCbl VAKbIMKA OeUiH MeKmen OKYUbLIApbl apacblHOA MOJbIK
sepmmenzen 2#coxK. OcCbl HCYMbICIMBIH ABMOPLL OUONOSUSLILIK JHCAC YRbIMbIH MepeHipeK Y2blHy2a
MBIPBICHIN, KYPObI-KYPOACMAPLIHLIY OCHCAYIbIK OeH2eUiH AHbIKMAYEa JHCIHE OAapea Candyammuyl
OMIp CcanmvlH YCMaHy mypaivl aknapammap sfcemkizyee Kyus scymcaowl. Ocbl KO32anbln Hcamrau
MaKwlpbln MeKmen neoao2omapvl MeH OKYUbLIAPbl ApacblHOA KOA0Ay maybvlin, api Kapal Heai2acbii
mabaovl 0e2ern oUOaAMbl3.

Tyiiin co30ep: buono2usnbiK Hcac Ke3eH, OKVUuLbl, 6Cy, 0amy, Hceminy, Kapmaio,

Kipicne: JXXeke namyer O6aranay yiiH aJaMHBIH XKachlH eCKepy KaxeT. Byl op opraHusmM Tek
©31HE TOH JaMy KapKbIHBIMEH CHIATTAJAThIHIBIFbIHA OailnaHbicThl. COHABIKTAH OHOIOTHSIIBIK
JTaMyAbIH )KeKeJIeTeH Kac Ke3eHIEPiHIH Mep3iMi opAaiibIM KYHTI30€liK jkacKa coikec Kene Oepmeiii.

BbronorusiibIK jxac ar3aHblH JKEKe ocy, JaMy, KETUTY jKOHEe KapTaro KbUIIaM/IbIFbIH KOPCETETIH
namy Jkacel gemn atananbsl. OHTOTEHE3IH OPTYPJi Ke3CHIEpiHIeri Oyl KepCeTKIITep opTypdi
ajamapna anTapiabIKTail e3repesi.

binim  anmymbutapAbiH - OMOJOTUSIIBIK  JKAaChIH 3€PTTE€Y MaHbBI3/Ibl, OWTKEHI KYHTI30eIiK
(XpOHOJOTHSIIBIK, TOIKY)KATTHIK) JKac YILIiH JCHCAYJIbIK JeHreiiH, eHOeKKe KaOlIeTTIIIrH, JeHEeHIH
Oeilimzieny KaOlJIeTiH cunaTTay MIHAETTI KpUTEpUid OOJIBIN TaObUIMANIBI .

Myuenepae, kyihenepae >koHe OyKinl oOpraHU3MIEe JKachblHAa OaiiaHBICTBI  OOJATHIH
(YHKIIMOHAIIBIK ~ JKOHE  KYPBUIBIMJIBIK ~ ©3TrepicTep YJIKeH IKEeKe  aWbIpMalIbIIBIKTapMEH
cunarranaTelel  Oenrimi. JKacka ~ OalmaHBICTBI  ©3repicTep  SKbUIIAMABIFBIHAAFB OV
alipIpMallIbUIBIKTap KeHO1p afnaMaap «e3 ’acblHaH YJIKEHIpeK», OacKajaapbl «Kacy» OOJbII KOpiHEeIl.
by neHcaynbIKThIH (PU3UKANBIK KOHE TICUXUKAIBIK KaFJalbIH, KAl )KOHE KOCINTIK OHIMILIITIH,
e3repMeni KopllaraH opTa >KardailmapbiHa Oellimaeny KaOUIETIH KOpCEeTeTIH KepCeTKILTepre
KaThICTHI [36].

I'unore3a: buONOTHANBIK >Kac OpPraHU3MHIH OMIPIIEHIITT TYPFBICBIHAH JKEKE Jamy
KApKBIHBIHBIH 1prelli CUMaTTaMachbiMEH, COHBIMEH KaTap alfarbl OMipAiH ©JIIeMIMEH CUMIATTaIa bl
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BuonorusneIk jxac 0eiriai 6ip XpOHOIOTHUSIIBIK JKaCThIH OapiIbIK MOMYJIALUACHIHA TOH OpTalla JaMy
JIEHIeHIMEH CalbICTBIPFaHAAa 3aT ajlMacy MEH JHEPrusHbIH KYWiH, COHJai-aK OpraHu3M
(GyHKUMSATApBIH aHBIKTAMIBI.

JXorapbina alThUIFaHIApFa CYMEHE OTBIPBIN, OYJI KYMBIC ©3€KTI JKOHE YJKEH MPAKTUKAJIBIK
MaHBbI3BI Oap.

3eprrey Makcarbl: JKeTKIHIIEK NIAKTaFrbl MEKTEN OKYIIBUIAPBIHBIH OHOJIOTHMSUIBIK Kac
KOpPCEeTKIIITepiH Oaranay.

Minpgerrepi:

1. BrosOrusIbIK Kac YFBIMBI Typaibl o[e0M HIONy »Kacay, OHbI aHBIKTAy oJicTepiMeH
TaHBICY;

2. B.II. BoiireHKko a/1iciMeH OKYIIBLIAPAbIH OHOIOTHAIBIK KACHIH AHBIKTAY;

3. Toxipubue GapbIChIH/IA aIbIHFAH JEPEKTEP/II TAIIAY;

4. Kp13  xoHE €p OamanapeiH OMOJIOTUSITBIK JKAcTapblH,  JICHCAYJBIK
NeHreiine OailyIaHbICThI OOy,

3eprrey naHi: 7-8-9 ChIHBIN OKYIIBUIAPBIHBIH OMOIOTUAJIBIK )KAChIH AaHBIKTAY.

3eprrey HbIcaHbl: Ne 208 MEKTEI — TUMHA3USACHIHBIH 4-7-8 ChIHBIN OKYIIbUIAPHI.

3eprrey daicTepi: AeHCAYIBIKTHI ©31H-031 Oaranayra apHajdFraH (pU3HONOTHSIIBIK TECTIICYAiH
KaNmbl KaObUITAHFAH OICTEpl JKOHE OHMOJIOTHSUIBIK KACThl OarajayFa apHaJFaH TECTTEp, THICTI
OMOJIOTUSUTBIK KACTHI aHBIKTAyFa apHaIFaH GopMyianap.

IKCHEePUMEHTTIK 3epTTeyiH NPAKTUKAJBIK MAHbI3AbLIbIFbI:

3epTTey JKYMBICHI MPAKTUKAIBIK OaFbITKa HE: OJ1 PECIIOHACHTTEPre ©37EpPiHiH OUOIOTHUSITBIK
MYMKIHAIKTEpIH aHBIKTayFa KOMEKTECENl, OJIapAblH JCHCAYJbIFbIH aHBIKTay VIIiH, JKac
€peKIIeTIKTepiH Ty3eTy YIIiH, OJapJbIH IIApTThI *KAChIH OacKapy MakcaThIHIA, JEHECIHIH JXac
MMOTEHITMAIBIHBIH CEHIMIUTIK IOPEKECIH aHBIKTAHIbI.

Hotuxkenep :xoHe Taaxkpliay: B.II. BoiiTeHko ycbiHFaH oficTi KOJJaHa OTBIPHII
OHMOJIOTHSUIIBIK KACThI aHBIKTAy OOMBIHINA HKCIIEPUMEHTTIK 3epTTeyiiepre 9-14 xac apaibiFbIHAAFbI
208 MekTen oKylIbUIapbl KaThICThI (onapabiH 40 —ke3aap 40 —yinaap).

KyHTi36eniK »ac

| [ |
¥npap Kbl3gap

9 13 14

I-cypet. ¥ 11 5xoHe KbI3 Oananap/sl KYHTI30eiK jxac OoibIHIIa Oey.
KynTiz0enik sxac OoHBIHINIA KATHICKAH OKYIIBLIAPIBIH KOMIIUIITIHIH >XKackl 9 >KacTarbl

OKymIbUTap — Y1 Oamanap 13, ke13 Oananap 13 Gosbin aHbIKTaNAE. OKYIIBIIAPABIH apaCHIHAAFE €H
a3bl 14 sxactarbl OKymbuIap 60onasl. (1-cyper)
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OKymIbUTapABIH KYHTI30€MIK Kachl KOHE aHBIKTAIFaH OMOJOTHSIIBIK JKAaChl CaIbICTHIPBLIIBL.
AJBIHFaH MOJIMETTEp HETI3IHJEe OKYIIbUIApABIH apachlHIa >KeZeNl koHe Oasy KapTai TONTapbl
aHBIKTANABL. By Ka3ipri yakpITTa OKyIIbUIap ACHECIHIH HAKThI )KaFJallbIHBIH CUTIaTTaMalaphbiH allyFa
MYMKiHAIK Oepai. Hotmxkecinme yi OananmapapliH opramia OMOJOTHsIIBIK Jkackl 38,1 Kypaca, KbI3
6anapaa 18,4 Kypaiiabl.

OprTawa KepceTKiwTepi

40,3

45

40
35

B Kb13gap

25 u
ynaap

20 -

15

KyHTi36eniK Kac Bronorusanbik xKac

2- cypert. KyHTi30emiK koHe OMOIOTUSIIBIK KACTHI C

2- cyper. KbI3 >xoHe yn OamanapablH KapTaro TOPEkKECiH CajbICThIPY. JleHCayTBIKTHIH
CyObeKTHBTI Oarachl — OWI aJaMHBIH ©31H — ©31 Ce3iHyiHe OalIaHBICTHI JEHCAYIBIK JEHT el
Oaranananpl. On 3epTTeyiepliH MoNIIMETTEpiHE HETI3AeNiN KeKe TYIFaHbIH (DU3UKAJIBIK JKOHE
TICUXUKAJIBIK JKaFIalblH alKbIHAaWIbI. [leHcaynbIikThiH cyObekTuBTI TecTl JJIC¥-MeH yChIHBUTFaH
TecT OonbIn caHananbl. JleHcaynbikka Oara Oepy ymIiH OyJl TecT KEHiHEH KojaHIbliaabl. Erep
JIEHCAYJIBIKTBIH CyOBEKTHBTI TECTIHIH HoTmKeci 0-re TeH 0oJica IeHcaynblK JCHTell MIHCI3 Jen
OaranaHazabl. Op TYpl aybITKyJap MEH aybIpChiHyJapra OainaHbIcThl Oyn O6amn 29-ra neifin ecyi
MYMKiH.

CayanmHaMaHbIH KOPBITBIHIBICBIH €CEMKe alaThiH 0oJcak OuniM amymbUIapAblH IMIHAE YII
OamamapaslH  67% - Bl ©3 JEHCAYJBIHBIH >KaFJalblH JKaKchl jaen OaramateiH, an 30%-b1
KaHAaFaTTaHAPJBIK JKOHE KaJFaH OKYIIbUIap ©3JCpiHIH  JCHCAYNBIKTAphlH Hamap Jel
OaramalThIHABIFBI aHBIKTAIABL. Kb13 Oanmamapasiy 44% - b1 xkakchl, 50% -bl KaHAFaTTaHAPIBIK, a1 6%
- bl HaIap Jen Oaranansl.

BHONOTHANBIK KACTBIH KOFapbl OONYBIHBIH Tarbl Oip cebebdi o cajmayaTThl ©Mip CalIThIH
yctanbay. CriopTrieH aiHambIciay, IYPhIC TaMaKTaHOAy, (PU3UKAJBIK KATTHIFyJIAp jKacamay KOHE
3USHABI OMeTTep. MEKTeN OKYyIIbUIAPBIHBIH Kemnminri (Kpl3 0Oananap), TYPaKThl CIOPTIICH
aitHanbIicnaiibl. COHBIH o9CepiHeH OKYIIBUIApAbIH 0ackiM Oemirinae bXX—taps!l 0ThI3 jkacTaH )KOFaphl
OOJIBIT aHBIKTAJIBI. OKIHIIIKE Opai OKYIIBLUIAPBIH €IIOIpIH/IE KYHTI130€IIK )Kachl MEH OHMOJIOTHSUTBIK
Kachl COMKecHel i, COHbIMEH Koca OlTiMrepiepiH apachbiHia OMOIOTHsUIBIK KachblHAH KYHTI30€MiK
’Kachl TOMEHI OOJIFaHIaphl 1a aHBIKTAIMAJIbL.

KopbITbIHABI: 3epTTey HOTHKENEP1 MEH KOPBITHIHABUIAPABIH HET131H/I€ KYHTI30€IIK jkac eMec,
OMOJIOTHSUIIBIK Kac JEHCAYIBIK KaFJalbIHbIH, OMIPIIK OCICEHIUTIKTIH KOHE €HOSKTIH aHBIKTAYIIIbI
KOPCETKIII OOJBIN TaOBIIATHIHABIFBI, Ka3ipri Ke3Jeri ajaM JeHCAyJIBIFBIHBIH HAKThl JKarJdaiibiHA
cunarrama 6epeTiHi kepiHei. bi3 oKymbu1apIbiH ONOTOTHSIIBIK KACHIH aHBIKTal OTHIPHIII, OJIAp IbIH
Ka3ipri eMip Cypy COTIHAET1 aF3aChIHbIH HAKTHI JKaFAaiibl MEH OJICyeTl JKalJIbl CHIaTTaMa ajlaMbl3.
JleMeK, YChIHBUTFaH TUIIOTe3a PaCcTaIbI.

¥YcbinbicTap: JXKyrizuireH 3epTreyniep HoTHXKeciH e OlpHellle KOPBIThIH/IbI )KacayFa O0onabl:
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1. OxkymsiapAblH KeMIIUNriHAe epre Kapraio Oenriiepi Oap exeHi anbIkranisl; (Kpi3
6ananapaa 90%, yn 6ananapaa 72,5 %)

2. BUONOTHANBIK JKacTapbl  TONKYKATTBIK JKacTapblHAaH TOMEH OONFaH  OKYIIbUIAp
aHBIKTAIMAJIBI;

3. ¥1 OamapMeH canbICThIpFaHIa KbI3 Oamanmapia KapTaroIblH KbUIIAMIBIFBl KOFaphl
OaltkasIbel KoHEe OYJ1 KbI3 Oanajapra Kaparanaa yJ1 OananapasiH OCJICeH Il OMip CalThIH YCaHATHIHBIH
IIDJIEN;

4. BimiM anymbUIapAblH  JICHCAYJIBIKTAPBIHBIH HaIapiiaybl OalKamanel, OyraH OipHerne
cebenrep acep eTeli: Qyphic TaMaKTaHOay, (PM3UKAIIBIK KO3FAIBICTBIH a3/bIFbI, TYPBIC YHUBIKTAMay
YKOHE 3USHJIBI JJIETTED;

5. 3eprrenreHaepAiH Kem OeiriHIe OWONOTHSIBIK KAac KaJCHAAPJBIK JKacleH Coiikec
KenMeni, OyHbIH cebe0i peTiH/e OJIapJbIH YCTaHBIN KAaTKaH eMip CalThl TiKeJeH ocep eTeTiHIMEH
TyciHipineai. JleHcaynbIKTBIH OapiblK KypamMbl OMOJOTHSUIBIK Kacka ocep eremi. JleHcaylmbIKThI
HBIFANTY HEMece TYpaKTaH/ABIPYy — KapTaroblH OasyiayblHa KOMEKTecedi. AybIp, KOJANHCHI3 eMip
CYPY KarJaiiapel, TYPAKThI aybIp JICHEe €HOeT1, KOHUICI3IK, TICHXOJIOTHSIIBIK Ma3achI3/IbIK aF3aHbl
Mep3iMiHeH OYpBIH TO3AbIpajbl. JKeke AeHCayNbIK JACHreli MeH OMONTHSIIBIK Kac KOpPCeTKIiITepi
apachIH/a KeWOip *armainapaa )KeTKITIKTI THIFBI3 OaitnaHbic Oap.

6. PecrioHIeHTTEepIiH apachiHa ICHCAYIBIKTaPBIHAA aKayJIapasl 0ap OKyIIbLUIap Aa Ke3IecTi.
OmnapnaelH KeWOipiHIe ecTe cakTayAblH TOMEHIEYyi, NEHEHIH op Typii OemiKTepiHIe TIiTipKeHy,
MIaHITYIBIH 00JTyBI XoHEe 0ac aliHamysl aybIpChIHYIapabiH 0ap. OHBIMEH Koca Kepy Kabimerrepi
TOMEH, ’Hi 0ac aypybl )koHE aya-paiibiHa OaliIaHbICThI KOHII KYHIIH KYObUTYBI OKYIIBUIAPIBIH YIIKSH
TomTapbiHIa Ke3necenmi. JleHcayiblk JCHreiiH —Oenriiey YIIiH =~ alabIMEH OKYIIBUIAP.IbIH
(YHKITMOHAIBIK JICHT €l aHBIKTAJIIIBL.

7. MekTen OKyIIbUIApbIHA OJApAbIH JCHCAYJBIFBIH CaKTay JKOHE OWOJOTHSUIBIK >KACHIH
KAJIBIITKA KeNITipy OOWBIHIIIA YCBIHBICTAP 931PJICHII, AUTHUI/IBL.
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O3HAKOMJIEHME JETEU CPEJHEI'O JOIIKOJIBHOI'O BO3PACTA

C ITPOPECCHUAMU HA OCHOBE NCIHTIOJIB3OBAHUA TUJAKTUYECKUX UT'P

INO3JEEBA TATbAHA BACUJIBEBHA
3aBenyronuii kadeapoii oOmIel 1 JOMIKOIFHON TeJaroruku beropycckoro rocy1apcTBeHHOTO
NIEIarOrM4eCKOro YHUBEPCUTETA
nMeHn Makcuma Tanka

Annomayus: B cmamve paccmampugaiomcs 03MOMCHOCMU UCNONb308AHUA OUOAKMUYECKUX
uep 6 pabome ¢ oemovmu cpeoHe20 0OUKOIbHO20 603PACMA NO PAHHEU NPODOPUEHMAYUU.

Kniwouegvie cnoea: pannsas npogopuenmayus, OuOaKMuyeckdas uepd, B0CNUMAHHUKU,
OOUIKOIbHOE 00paA308anue, B0CHUMAamenb OOUKOIbHO20 0OPA308AHUS.

[TonroToBka K BBIOOPY Oymymiel mnpodeccuu HMEeT OTPOMHOE 3HAYCHHE B IKH3HU
nojpacramoiiero  peOeHka, IMOCKOIbKY  IpodeccHoHalbHas  AESITeNbHOCTb  CTAHOBUTCS
(byHIaMEHTAIBHONW COCTABIISAIONICH BCECTOPOHHETO Pa3BUTHS yesloBeKa. [IpumedarenbHo, 4yTo 3Ta
MOJrOTOBKAa HAYMHAETCSI B JIOIIKOJILHOM BO3pacTe, B MEPHOA, KOrAa AECTHU MPOSIBIAIOT OONBIION
uHTepec K npodeccusiM B3pocibix. OHMU aKTUBHO CTPEMSITCSI IOAPAXKATh B3POCIBIM, HAXOIAT Pa0CTh
U yIAOBIETBOPEHHE B CBOMX PaHHUX YCHJIHUSX, CBSI3aHHBIX C paOOTOi, M HAYMHAIOT MOHUMATh
MPEUMYIIECTBA CBOMX JCHCTBUM, OJHOBPEMEHHO pa3BUBasi yBaXEHHE K TPyAy APYTHX U €ro
pesynbraram [1, c. 36].

Ha stom stame HaunHaeT (OpMUPOBATHCS OCHOBA sl Oymymieill TpyI0BOM NesSATEIbHOCTH. Y
JIeTel yKperuisercs MOTHBAlMsl K BBINOJHEHUIO 3aJlaHUid W HauyuHaeT (HOpMUPOBATHCS
npeAcTaBiIeHre O Mpodeccusix U TPyAe B3POCIBIX. DTH OCHOBOMOJIATAIOMIME MOHSATHS CIyXaT
OCHOBOHM ISl BOCIIUTAHUS YBaXXCHHUS K TPyAY, MOMOTarOT AETAM OLEHUTh €ro 3HAYuMOCTh U
npeaHa3Hauenue. [2, c. 27].

O HeoOxoauMocTu TpoGOpUEHTAUN JIeTeH JOMIKOJILHOTO BO3pacTa OTMEYaldd B CBOUX
uccnenoanusix H.H. 3axapos, E. ['mn36epr, /1. Ceronep, E.H. 3emnsanckas, C.H. Yuctskopa, E.A.
KnumoB u np. JlanHble aBTOpHI yAENsId BHUMaHUE 3TanaM (opMHUpPOBaHUS MPodecCHOHATHLHOTO
CaMOOTIPENIeTICHNS, BO3MOXKHOCTSIM ~ BbIOOpa  mpeamodynTaeMbeix mnpodeccuit  netebmu. B
ucciuenosanusix B.W. Jlorunosoii, JI.A. Mumapunoi, C.A. Koznosoii, A.Il. [IlaxmaroBoit u ap. mo
po0bsieMe 03HaKOMJIEHUS JeTel ¢ mpodeccrusiMy B3pOCIBbIX PACKPBIBAETCS TO, UTO AETSAM JIOCTYITHA
CUCTEMa JJIEMEHTapHBIX MPEACTaBIEHUM, 0a3upyIOlIascs Ha KIIOUYEBOM, CTEP)KHEBOM MOHSTHH,
BOKPYT KOTOPOTO ¥ BBEICTpanBaeTcst HH(popMaIus.

Tak, H. [IpsokHUKOB OTMETHII, YTO paHHsS MPOPOPUEHTAIMS IeTel MPOUCXOAUT 3a0JT0 10
TOTO, KaK OHU CTAJKUBAIOTCS C PeaIbHBIM BEIOOPOM Mpodeccuu. ITO PYKOBOJACTBO HOCHUT B TIEPBYIO
odyepeas MHPOPMAIIMOHHBINA XapaKTep, IPEeIOCTaBIISS IETSIM MIMPOKOE MPEACTABIEHUE O PA3IUYHBIX
npodeccusix u B TO K€ BpEeMsl OCTaBJISII MECTO JIJII MEUTAaHUM U OMBITA, CBI3aHHOTO C Pa3TUYHBIMU
BUJaMU paboThl [3, c. 32].

H.H. 3axapoB 0003Ha4u OCHOBHBIE 3a/1a4l NMPOPOPUEHTAIIMM BOCIIUTAHHUKOB JOLIKOIBHOTO
BO3pacTa, MOAYEPKHYB BaXKHOCTh O3HAKOMJIEHHMSI WX C PaCHpPOCTPAHEHHBIMH TPOGhEeCcCUsIMH,
BOCIIUTAHUS JIIOOBU K TPYZLy C YUETOM CTaJUU UX PA3BUTHS, a TAKKE MPUBUTHS HHTEpeca U 0a30BBIX
HaBBIKOB, CBSI3aHHBIX C PA3IMYHBIMU BUJaMu Tpyaa [4, c. 50].

CornacHo YueOHOM nporpaMme JAOUIKOIBHOTO 00pa3oBaHus, (GOpMUpPOBaHUE MPEACTaBICHUN
o npodeccusx OCyIECTBISETCS B paMKax oOpa3oBaTeinbHOM oOnactu «PebeHok u obmectBo». Y
BOCIIUTAHHUKA CPEJHET0 JOLIKOIBHOTO BO3pPAcTa JOJKHBI OBITH COPMUPOBAHBI MPEACTABIECHUS O
TMOASIX pa3HbIX Mpodeccuii (mpomaser, MIBes, MOYTAIbOH, MPOTPAMMUCT, BOCIUTATENb, CTOJSD,
mosap) [5, c. 157].
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OnHOit U3 cepbe3HBIX MPOOIEM B YUPESKICHUAX JOIIKOJIBHOIO 00pa3oBaHMs ABISETCS TO, YTO
Oosblasi yacTh pabOThI, BBHIOTHAEMON B3POCIBIMU, MPOUCXOIUT BHE MOJs 3peHus aereil. Utoow
peluTh 3Ty MpobiaeMy, BOCIIUTATENN JOIMIKOIBHOTO 00pa30BaHUs WILYT MHHOBALMOHHBIE METOJIBI,
MO3BOJIAOIIME TPUOIIU3UTD MUD TPYZla B3POCIbIX K JIETSIM.

OnHuM u3 3P PEKTUBHBIX MOIXO0B SBIISETCS OPraHU3aIMs JeMOHCTPAILMi paboThl B3pOCIIBIX
B YCJOBHSX YUYpPEXKICHHsS JOLIKOJIbHOrO oOpa3oBanusa. Hampumep, netm Moryt HaOmonarh 3a
B3pPOCIIBIMH, BHITOTHSIONIMMU Pa3IMYHbIE 33]1a4M, TAKHE KaK IPUTOTOBJICHUE MUIIH, yOOpKa, PEMOHT
Urpymiek. OTH TPOLECChl OPraHM30BaHbl TakUM O00pa3oM, YTOOBI TO3HAKOMUTH JI€TEH C
KOHKPETHBIMH TPYIOBBIMH IPOLECCAMH M UX HAa3HAYEHHUEM, ONMHCAHHBIMU B YueOHOW mporpamme
JIOTIIKOJIBHOTO 00pa30BaHUsI.

Baxxna Taxke opraHmsanysi COBMECTHBIX 3aHATHUH, KOIJa B3pOCIbIE M JI€TH PAaOOTAIOT B
komanjie. Kak ormeuaer /[.b. DnbkoHUH, «B JOMIKOJBHOM JIETCTBE YCTAHABIMBACTCS CBA3b MEXIY
OOBEKTUBHBIM MHPOM U YEJIOBEUECKHMHU B3aMMOOTHOUICHUSMHU, U TNPHOOLIECHHE AETeH K Tpyay
B3POCJIBIX UTPAET PEMIAIOLIYIO POJIb B IPEOOJICHUH Pa3pbiBa MEXKI1Y MUPOM JOLIKOJIBHUKA U MUPOM
B3pocibix» [6, c. 77]. Takass coBMecTHass paboTa MO3BOJISET AETSAM BOCIPUHUMATH TPYyA HE Kak
a0bCTpakTHOE TIOHATHE, a KaK HEOThEeMJIEMYI0 YacTh YEJIOBEUECKOr0 B3aUMOACUCTBUA U
MIPOAYKTUBHOCTH.

Uccnenosarens E.W. lllanamoBa moguepKrUBAaEeT HEHHOCTh 3KCKYPCHI U HEMOCPEACTBEHHBIX
HaOmroneHnid kak >(pQexkTuBHBIX (Gopbl U MeTona yriyOleHus 3HaHWHA AeTedl o Tpyne. becensr c
BOCIIUTATEIISIMUA UTPAIOT KJIIFOUEBYIO POJIb B YKPEIJIEHUM NIOHUMAHUS I€TbMH, ITO3BOJISISI UM OCO3HATh
3HAYEHHE TPYJa KaK B IPAKTUUECKOM, TaK U B COLIMAJILHOM KOHTEKcTe [7, c. 29].

BaxneiimuM nenarormueckuMm  yciaoBueM 3¢ @dekTuBHOro GOpMUPOBAHUS 3HAHUNA O
npodeccusix y JAeTeil JOUIKOJIFHOTO BO3pacTa SBISIETCS IOOHIPEHHE WX K TNPUMEHEHHUIO
MpE/ICTaBJICHU B CBOEH COOCTBEHHOM JeATeIbHOCTH, OCOOeHHO B wurpe. Mrpa orpaxkaer
B3aMMOOTHOIIEHUS U JAMHAMHMKY Mupa B3pocibix. C IMOMOIIBI0 UIP JAETH BOCCO3JAIOT 3TH
collManbHBIE CTPYKTYphl B 0Opa3HO ¢opme, ydacTBysS B CJIOBECHOM OOMEHE, OTpPa’KalolleM
peanbHble B3aUMOJEWUCTBUSA. ODTO YHUKAJbHOE KayeCTBO MIPbl MPEACTABISIET COOON MOILHBIN
WHCTPYMEHT KaK JIJIsl pa3BUTHs peOeHKa, TaK U AJIs TPYAOBOTO BOCITUTAHUSI.

[TonaBnstoiee OONBIIMHCTBO UTP JETEH MOCBSIIEHO OTOOpaKEHUIO Tpyda JIIOACH pa3sHBIX
npodeccuii, morToMy Hanbolnee 1eaecoo0pa3Ho MPOBOAUTH pabOTy MO paHHEH mpodopHueHTalnun
JIeTel cpelHero JOMIKOJIIBHOTO BO3pacTa Yepe3 OpraHu3alfio UTPOBOH IEATEIbHOCTH.

[loreHnman IUAAKTUYECKUX UTP MPO(GOPUEHTALMOHHONW HANpaBIEHHOCTH OOYCIIOBJIEH TEM,
YTO UTPBI ATOTO TUIA 00yYalOT BOCIIUTAHHUKOB OBICTPO HAXOAUTH HYKHBIM OTBET HA TIOCTABIICHHBIN
BONPOC, TOYHO M YETKO (POpMYyIHpPOBaTh CBOM MBICIH, NMPUMEHSATh 3HAHHA B COOTBETCTBHU C
MOCTaBJICHHOW 3amavyeil. BriroueHne MuAaKTUYECKHX WUrp B 00pa30BaTEIbHBIM MPOIECC MOXKET
CBHITpaTh BaXHYIO POJib B (DOPMUPOBAHMU MO3UTHBHOTO BOCHPHUATHUS MPOQeEccHii, 4T0O B KOHEYHOM
utore copmupyer Oyayliee MOKOJIEHHE BHICOKOKBATU(UIIUPOBAHHBIX CIEIIMATUCTOB.

dopMupyOIIKI Tan IKCIEPUMEHTaNbHOM paboThl mpoBoamics Ha 6aze I'YO «Jletckwuii can
No 96 1. MuHcka» W BKIOYan B ce0s co3gaHue OOOTaleHHOH, MOAXOMAIIEH I Pa3BUTHS
NPEIMETHO-IIPOCTPAHCTBEHHON  cpelpl,  OCHAIIEHHOW  arpuOyTaMM U MarepHuajami,
COOTBETCTBYIOLIUMH NPOpecCuoHanbHbIM poisiM. [logbop UrpoBoro KoHTeHTa ObUT TIIATEIBHO
COITIAaCOBaH C ITOKA3aTEIsIMU KOTHUTUBHOW M COLMAJIBbHOW TFOTOBHOCTH JETEM K M3yYEHUIO MHUpa
Tpyna, Mupa npodeccuil. B rpynnax Obul co3gaH JIUTEpaTypHbIA HEHTP B KOTOPOM IpeCTaBiIeHa
noa0opKa KHMI, albOOMOB, CBSI3aHHBIX ¢ mpodeccusiMu. B mo3HaBaTebHO-UCCIIEN0BATEIBCKOM
LIEHTPE B KOTOPOM OpPraHU3YeTCsl MHTEJUIEKTYyaIbHO-IT03HABATEIbHAS, IBPUCTUUECKAS AEATEIBHOCTh
neteid B CBOOOIHOE BpeMsi, COIEpKaTcs CIEAYIONIee MaTepuabl: KOHCTPYKTOPHI, TEMAaTHUECKUE
CTpPOUTENIbHbIE Ha0Opbl, HACTOJbHO-NIEYaTHbIE WIPbI, HAOOPHI Ml MPOBEICHHS OIBITOB U
HKCIIEPUMEHTOB (MUKPOCKOI, JIyTa, TI100yC, BECHI, THUAPOYCTPOUCTBA IS U3yUEHHs CBOMCTB BOJIBI U
(hU3UYECKHUX 3aKOHOB U T.11.), IPUPOIHBIN MaTepuall, OyKBEeHHBIC U YHCIIOBBIE (GpH3bI, POTOATEOOMBI
Y KHUTH C U300paKeHHEM MOJIeNIeH JJIsi KOHCTPYHPOBAHUS, 3HAMEHHUTHIX MTOCTPOEK U COOPYKEHHH,
IJIaHAMH CTPOMUTENBCTBA, YepTeKaMu, HAOOPbI U1 pa3BUTHSI CEHCOPUKH, Pa3HOOOpa3HbIE UIPYILIKH
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JUTSE OOBITPBIBAHMSI TOCTPOEK. [ UTphI OBLIN MPEACTABICHBI CTPOUTEIIBHBIC MaTEpUabl, TAKUE KaK
KyOUKHM U KOHCTpPYKTOpbl Lego u TBOpuecKHe WIpbl, KOTOPhIE CTUMYJIHPOBAIN Pa3BUTHS HaBBIKA
pemeHust npoOnem. Takxke OBUIM JTOCTYNHBI COBPEMEHHBIE TEXHOJIOTUH, TaKHE KaK HOYTOYKH,
MIPOEKTOPbI U IPUHTEPHI, TO3BOJISIOLINE UCIIOIB30BaTh MYJIbTUMEIUINHBIC PECYPCHI ISl YAYUIICHUS
oOyueHusi. LIeHTp CIOKETHO-POJIEBOM MIpbl BKIIOUAJ CIOXKETHBIE UTPYIIKH, pa3HOOOpa3HbIe BUIIbI
TpaHCIOpTa, aTpuOyThl IJsl CHOKETHO-posieBbIXx Urp «Cembs», «Marasuny, «llapukmaxepckasy,
«bonpHMIAa», crpoutensHble Urpsl «llapoxony, «Camoner», «lapax» u np. Pomurensimu Obuin
M3TOTOBJIEHBI UTPOBBIE aTpUOYTHI K CIEAYIOINM UrpaM: aunaktuueckas urpa «llogbepu arpubyt k
npodeccun», TUnakTuueckas urpa Ha jumydkax «[Ipodeccumn», caenana mogbopka MOCIOBUI] U
MTOTOBOPOK T10 03HAKOMIIEHHIO ¢ TIpodeccueit.

OcHOBHasi Ieb 3TOrO HJTama CoOCTOsUIa B TOM, 4YTOOBI TMO3HAKOMHUTH JI€TEH CpeaHero
JIOLIKOJIBHOTO BO3pacTta ¢ MUpOM npodeccuil. OCHOBHBIE 3a/1a4M BKIIOYANU B c€0s 03HAKOMIJICHHE
JeTeid ¢ IenbIM pSaoM MpodeccHif, TakuX Kak IpojaBell, IIBes, MOYTAIbOH, MPOrPaMMHCT,
BOCIIUTATENb, CTOJISP, IOBAp U JIP.,  TAKXKE MCIOIb30BaHUE AUAAKTUUECKUX WUTP JJIS 3aKpPEIUICHUs
MOJTYYECHHBIX MpEACTaBICHUH 1 3HaHUi. Kpome Toro, urpsl ObLIM HampaBJeHBI HA TO, YTOOBI 1aTh
JETSIM IMIMPOKOE U IUHAMUYHOE MpeACTaBiIeHHE 0 MPO(heCcCUOHAIBHBIX IEUCTBUSAX, CTUMYINPOBATh
MIO3HABATEJIbHYI0  aKTMBHOCTh M  pa3BHUBaTh  IO3UTUBHYIO  OSMOILMOHAIBbHYIO CBS3b  C
npodeccuoHaNbHBIM MUPOM. JlWJakTHUeCKue Urphl ObUIM OpPraHMYHO HMHTETPUPOBAHBI KaK B
00pa30oBaTeIbHYIO JESATEIBbHOCTh, TaK W B TIEPHOA HEPETIIAMEHTHPOBAHHOW JESTEIHHOCTH
BOCITUTATENS JOUIKOJIBHOTO 00pa30BaHus C IE€TbMHU.

DTOT mpoLecc ONMpasics Ha HECKOJIBKO MEJarorMuecKuX MpUHLIUIOB. [IpuHIUI JIMYHOCTHO-
OPUEHTHUPOBAHHOTO B3aMMOACHCTBUSA TMOMYEPKUBAN YBAXKCHHE WHIMBUAYAIbHOCTH M Pa3BUTHSL
Kaxoro pedeHka. [[puHIm J0CTYyTHOCTH 00ecTeurBal HayqHY0 TOYHOCTh ITepeJaBaeMbIX 3HAHHN
Y COOTBETCTBHUE UX BO3pacTy. [[pUHIIUIT aKTUBHOTO y4YacTHsI peaju30BBIBAJICS MTOCPEICTBOM Pa3HBIMA
3amanui, GopM B3amMoaeucTBUs. PediekcMBHOCTE IMOMoOraia JeTsM OIICHWBATh CBOM JICHCTBUS U
JTOCTHKEHHUSI.

[Ipenmnonaraioce, 4To B pe3yabTaTre 3KCIEPUMEHTANIbHON pabOThl, BOCHUTAHHUKU MOIy4yaT
MPEJICTABICHHUS] O PA3IUYHBIX MpodeccusiX, MO3HAKOMATCS C MHCTPYMEHTAaMU U MaTepualaMu,
KOTOPBIE UCIIONB3YIOTCS B Pa3UYHBIX TPOGECCHIX, BOCIIUTATEIIMH Oy/IeT 3a10KEHO TMO3UTHBHOE
OTHOIIIEHUE Y BOCTUTAHHHUKOB K MPO(hecCHOHANbHON NeITeTbHOCTH.

JIJ1s TOCTMKEHUS ATUX PE3YJIbTaTOB MPEIMETHO-IIPOCTPAHCTBEHHAs cpefa Oblia 000opynoBaHa
HANIAIHBIMH IOCOOUSIMH, PEKBU3UTOM M MaTepHajiaMH, OTHOCSIUMUCS K nnpodeccusim. Hampumep,
munaktuyeckas urpa  «CoOepu  KapTUHKY»  MO3BOJWIA  JAETAM  MOAO0OpaTh  MPEIMETHI,
COOTBETCTBYIOIIME HMX MpodeccHsM, HaIpUMep, CBA3aTh TEPMOMETP C BpPayoM HIU MOJOTOK CO
cTtpouteneM. EjxeHeBHbIE TBOpYECKHE 3aJaHMs, TaKME€ KaK pPHCOBAHUE NPOPECCHOHATBHBIX
WHCTPYMEHTOB, el1e 00JbllIe YKPEUIN 3TH MPEICTABICHHS.

ConepxaHue AMIAKTUYECKUX WIP MOAOHMPAIOCh HA OCHOBE METOAMYECKOHN JUTEepaTypbl U
COOTBETCTBOBAJIO ILEIsAM y4yeOHOM mporpaMMbl JOIIKOJIBHOrO oOpa3oBanui. B xome
HKCIIEPUMEHTAJIbHON paboThl 0c000€ BHUMAHUE YAENAIOCH PACHIMPEHUIO0 MOHUMAHUS JEThbMH Kak
TPaJAUIIMOHHBIX, TAK U HOBBIX MPOQECCHil.

beuto  paspaboraHo uW  anpoOUPOBAHO TMEPCHNEKTUBHOE IUIAHMUPOBAHHUE pabOTHI  TIO
(GOopMHpOBAaHUIO y JETel CpelHero IOLIKOJIBHOTO BO3pacTa IMpeACTaBICHHA O mpodeccusx
MOCPEJCTBOM JUAAKTUYECKUX UTp. Marepuan Obu1 CKOHIIEHTpUpoBaH o OnokaM «Kem paGoraror
poautenny, «IIpodeccun B neTckom cany», «IHTepecHbIe U HyKHbIE TPO(PECCUr» U BKITIOYAI CEPUI0
3aHITUNA U KOMIUIEKC TUAAKTHYECKHUX UTP.

B pamkax 6moka «Kem paboTatoT ponurenn» ¢ AeTbMH ObLIa MPOBEACHA TUJAKTUYECKas urpa
«Kem st xouy ObITE?». leTn mposiBUiIM BOOOpaKeHHE, BBHICKA3bIBAIH MPEATIOIOKEHHUS O Oymayien
npodeccun. Tak, Beponuka E. xouer ObITh, Kak Mama u, paborars Ha ¢padbpuke «KommyHapkay.
Janunn [1. mpusHacs, 4to emy HpaBUTCS podeccus mambl — MpoiaBel-KoHCYabTaHT. JmuTpuii I.
TakXke BbIOMpaeT mpodeccuro mamnsl — ctpoutedb. Marseit 111, MeutaeT B OymylueM cTaTh BpaduoM,
MO3TOMY CTapaeTcs y»Ke ceiiuac MHOTO y3HaTh 00 3Toil npodeccun. BocnuranHukam npeaiaranach
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nunaktuueckas urpa «HazoBu mpodeccuro». IlpeaBapurenbHO, ETH paccMaTpUBaIXd albOOM
«IIpodeccun», mnoadupas omnpeneseHUs-NpUIararelbHble, XapaKTepu3ylomue MnpogeccHro.
Hanpumep, npodeccust unrepecHas, TpyaHas, HyxHas. Pabora mobumasi, HUHTepeCcHas, CIOXHas.
Tpyn 106pOCOBECTHBIN, YECTHBIN, TAKEIBIN.

Ha 3anatuu no ¢popMHpOBaHUIO y AE€TEH CPEIHETO JOLIKOIBHOTO BO3pacTa MpeICTaBICHUHA O
npodeccusix, ¢ KOTOPBIMU OHU CTAJIKMBAIOTCS B J€TCKOM cajy, MpeJiarajiach IuJaKkTHUecKasl urpa
«ITomorkeM TBOpHUKY». [leT moadupaiu K UTPOBBIM MOJISIM KapPTOYKH C H300paKEHUEM MIPEIMETOB
pabouero MHBEHTApsl JTBOPHUKA, KOTOpble HEOOXOAMMBI €My Ui paboThl B pa3HOE BpeMs roja, u
paccka3bIBaIM, KOTJa U ¢ KAKOH 1I€JIbI0 UCIIOIb3YETCsl TOT WIIM MHOW TPyA0BOM HHBEHTaph. Hanbonee
CJIOXHBIM JIJISl IGTEH B XOJI€ TAHHOW WTPbI OBUIO MOAOHPaTh KAPTUHKH C M300pakeHHEM pabodero
MHBEHTapsl HEOOXOIMMOTO ISl TPYOBOH J€ATEIbHOCTH IBOPHUKA B pazHoe Bpems rofa. Tak, netu
4acTo MyTaJll UHBEHTAPh, KOTOPBIM MPUTOIUTCS JIETOM U OCEHBIO.

Oco0eHHO TOHpaBUJIACH JIETSM CPEIHEro JOMIKOJBHOIO BO3pacTa IHIAKTHYECKas Hrpa
«J1oOpeIit mokTop A#OGomuT». B 3TOM Mrpe AeTsiM cooOIIanoch, YTO KUBOTHBIC (M300pa’keHBI HA
KapToukax) 3abonenu. Jlampmie 3agaBascst Bompoc «Kak Ha3bIBalOT 4eloBEKa, KOTOPBIA JIEUUT
KUBOTHBIX?». 3a/adya JeTeil «BOAUTHY MallMEHTOB HA MpUEM MO ouepenu (Momerias KapTouKy C
KUBOTHBIM B KaOMHET BeTepHUHapa). JleTn B Urpe BHINOIHSUIM HE TOJIBKO UTPOBBIE IEHUCTBUS, HO U
nepenaBail XapakTep B3aMMOOTHOIICHHH MEXIy y4aCTHMKAMU HIPOBBIX CHUTyallHil: BeTepuHap
«yroBapHBaJl» MMallMEHTa, HAXOAMII CJIOBA MOIJAEPKKH JUIsl €70 XO351Ha.

Junaxtuueckas urpa «Ilomoxem moBapy», KoTopasi ObUla MpOBEAEHA C JIE€TBMHU CPEIHETO
JIOLIKOJIBHOTO BO3pacTa Ha 3aHATHU 1o Teme «lloBap» 3akpernsiia mpeacTaBiaeHUsl AETEH 3TOro
BO3pacTa O MPOAYKTax, YTO MOXKHO MPUTOTOBUTH M3 3TUX MPOAYKTOB. s Urpsl moTpeboBainch
n300pakeHus OJTMHA NI MUIIEI, OaHKa, CAaTHULIA U KacTPIONs. B KacTprone IeTn «BapuiIm M.
[TonOGupanuch COOTBETCTBYIOIINE MPOAYKTHI: KapTOIIKa, MOPKOBb, CBEKJA, JYK, TPUOBI, KamycTa,
YECHOK.

Junaxktuueckas urpa «Ctpana npocdeccuit» ObUla HalpaBlieHa Ha 3aKperjieHue MOHUMaHUS
pa3HOOOpa3usi W BaXHOCTH MPO(ECCHOHANBHBIX poJick. 3amaHusi TPeOOBaIM ONpPEICICHHS
npodeccuii Ha OCHOBE KapTUHOK, COOTHECEHHS MHCTPYMEHTOB C MX MpodeccHsiMU U MPOBEICHUS
POJIEBBIX UI'P JIJIS1 COBMECTHOTO pelieHus npooiaem. Hanpumep, kaxaplil peOeHOK 10CTaBall U3 CYMKH
Kakoi—110bo mpenMeT — HampuMep, KOHTEHHEpPHI Uil XpaHEHHs] MPOAYKTOB WM MOPTHOBCKHE
HOKHUIIBI - U Ha3bIBaJl COOTBETCTBRYIOIIYIO ITpodeccHro.

Kak nokasana skcriepuMeHTanpHas padoTa, UMEHHO TUAAKTHYECKUM UTPaM OTBEICHA Ba)KHAS
poiab B paloTe MO O3HAKOMIICHUIO JETe CpelHero JOLIKOIBHOrO BO3pacTta ¢ mpodeccusMu
B3pocibIX. Takol BHJI UTP CHOCOOCTBYET YCBOECHMIO, 3aKPEIUIEHHIO y BOCIHUTAaHHMKA 3HAHUH,
YMEHHUM, pa3BUTHIO YMCTBEHHBIX CIOCOOHOCTEH. MeToauyecku TrpamMOTHO MOA0OpaHHbIE
JTUIAKTUYECKUE UTPhl MOOYXKIAIOT BOCIIUTAHHUKOB MPOSBIATH MHTEPEC K PA3HBIM HPOQECCHsIM,
MOHMMATh MX 3HaYMMOCTh. ConepikaHue urp (GopMUpyeT NMpaBUIbHOE OTHOIICHHE K NpEeIMETaM
OKpYXKAaIoIllero MUpa, CHUCTEMAaTHU3UpPyeT M YIIyOJseT 3HaHMS O JIIOAAX pas3HbIX mpodeccuil. B
MpPOLIECCE HCIIONB30BAaHUS AUJAKTUYECKOW HUIpbl Yy JEeTe CpelHero JOUIKOJIBHOIO BO3pacTa
MIPOCIIEKHUBAETCS JOBOJILHO YETKasi OpraHu3alisi UTPOBOTO MPOCTPAHCTBA, OoJiee pa3HOOOpa3HBIMU
CTaHOBATCSI MX JIEHCTBUS, KOTOpbhle (OPMHUPYIOT NPEICTABICHHUS O KOHKPETHBIX Mpodeccusix
B3pPOCIIbIX.
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XYCYCUATXOU OU3UOJIOTI'NIO MYTOBUKIITIABUU I[OHI/IHI‘—IS_’EH BA
INAPOUTHU TAXCIJI
(IHapxu Taxjauji a3 agaduér)

YCTOEB B.P.
Honunmroxu Mmuuini ToYUKACTOH

Anamamcusn. Mas3ju «Xycycusmxou guzuonocuu Mymoxuoumasuu OoOHUWYyen ba wapoumu
maxcuny 06a omysuwu pagaHoxou Qu3UonocUU A0ANMAmMcUOHil 0ap OpeaHusMu OOHUWYYEH Oap
oaspau 8opuod ulyoan 6a Myxumu HA8U MavIUMil 6a MyYHOCUOAMXOU UHKUUWODI PABOHA ULYOAdCH.
Mymoxubwasii € aoanmamcus 06a wapoumu maxcul pasamoecm, Ku 0ap OH OpeaHusm bapou
MYymMoOuK wtyoan ba maguupomu Myxumu 6epyHa 6a maiabomu Ha8u pasotil 64 YUCMOHI MYMMAXUO
mewasad. [ap un 0aspa maguupomu 2yHO2YH, a3 KAOUIU CMpPeccxou pagotil, Maguupomu pummxou
xXobu 6adan, maguupom oap Gavorusmu cucmemau acad 6a y3exou cyHO2yH, UHUYHUH MAUUpomu
YUCMOHI MeMABOHAHO pyX ouxano. OMy3uwiy uH Xycycusimxo UMKOH Meouxao, Ku paeaHoxou
aoanmamcuorii oypycm ¢haxmuoa wasano éa bapou bexmap KapoOaHu wapoumu maxcuil 6a Hu2ox
OOUIMAHU CATOMAMUYU OOHUUYYEH YOPAXOU MYACCUP AHOSWUOA ULABAHO.

Myxumu maxcun memagonao boucu ag3ouwu cmpecc 8a xacmaei 2apoad, Ku 0ap Hamuya
KOpu cucmemau acab 8a gavoauamu eyéuu op2anu3m xaian €6ao. A3 un py, omy3umu xycycusmyou
Quzuonrocuu Mymoxubwasii. 6apou MavMuHu CAMAPAHOKUU MABIUM, Heweupuu oemopuxou
COMAmMuKii 64 pABOHH, UHUYHUH OACMIUPUU PABOHUU OOHUWYVEH Xene MyXum mebowiad. /lap um
3aMUHA, PABUWIXOU 2YHOSYHU (DU3UKE, OA MOHAHOU 6ap3uul 64 UCMUPOXAMU MYB0QUK, UHUYHUH
ucmughooau ycyixou ncuxomepanesmil 64 MAH3UMU MYXUMU MAbIUM MemasoHao b6a 6exdoyouu
xonamu ymMymuu OOHUWYYEH 8a PYUuLOU YCIY80pU OHX0 MYCOUOAM HAMOSO.

Kanuoeoscaxo: Mymoxubwagi, ¢usuonocus, OOHUWYYEH, WAPOUMU MAXCUL, CMpecc,
canomamii

Annomayusn. Tema «@usuonocuveckue ocobeHHOCMU A0ANMAYUY CMYOEHMO8 K YCI08UIM
06yuenus» NoCceAweHa U3y4eHur0 QuU3U0I02UYeCKUX NPoyecco8 aoanmayuu OpeaHusMa CmyoeHmos
8 Nepuoo UX BXOHCOeHUs 8 HOBYIO YueOHyIo cpedy. Adanmayusi — 3mMo npoyecc npucnocodieHus
Op2aHU3Ma K U3MEeHeHUsM GHelHell CPedbl U HOBbIM NCUXOL0UYECKUM U (husuieckum Hacpyskam. B
9MOM Nepuood NPoUCXo0sam pasiuyHble UsSMEHeHUs, makue KaK cmpecc, HapyuleHue pummos CHd,
UMeHeHuss 8 pabome HePEHOU CUCHeMbl U OpPY2UX Op2aH08, a makdxice (husudeckue UsMeHeHus.
H3yuenue smux ocobennocmeil no3601aem Jyyuie NOHAMb MEXAHU3Mbl A0anmayuy u pazpabomams
agppexmugtvie mepwvl OJis YAYHUEHUS YCII08ULL 00YUeHUs. U COXPAHEHUsL 300P08bsI CIYOEeHMO8.

Vuebnasa cpeda mowcem 6vi3b16ams NOGvlUleHUE YPOBH CMpecca U YMOMAAEMOCMU, YMO
He2amueHo CKA3bl8aemcs Ha pabome HepPE8HOU cucmembl U 00wem cocmosaHuu opeanuzma. Ilosmomy
uzyuenue QuU3UOI02ULeCcKUX 0cobeHHocmell adanmayuy Umeem 8adxdcHoe 3Havenue OJis NOBbIULeHUs
appexmusnocmu 00yuenus, npoOGUIAKMUKU COMAMUYECKUX U NCUXUYECKUX 3a00Ne8aHUl, d MaK’ce
01  NCUXOJO2UYECKOU NO000epHCKU CcmyoeHmos. B smoil ceéa3u npumeneHue @uauieckux
VAPAd*CHEHUU, NPABUIILHO20 PeHCUMA OMmObIXd, a MAKdHce NCUXOMepanesmuieckKux Memooos u
onmumusayusi y4eOHou cpedvl CnocoOCMBYIom YIV4ueHu0 00ue20 COCMOoAHUS U YCMOUYUBOMY
DPA36UMUIO CIYyOeHMO8.

Kniouesvte cnosa: Aoanmayus, usuonozus, cmyoenmvl, YCI08Usi 00VUeHUs, Cmpecc,
300pP06be

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”


https://doi.org/10.5281/zenodo.17257532

Impact Factor: SJIF 2023 - 5.95 NNEJAATOT'MYECKHUE HAYKHU
2024 - 5.99 PEDAGOGICAL SCIENCES

Annotation. The topic "Physiological Features of Students' Adaptation to Study Conditions"
focuses on the study of physiological adaptation processes in students' bodies during their transition
to a new educational environment. Adaptation is the process by which the body adjusts to external
changes and new psychological and physical demands. During this period, various changes occur,
such as stress, disrupted sleep patterns, alterations in nervous system function, and physical changes.
Understanding these features helps to better comprehend adaptation mechanisms and develop
effective measures to improve study conditions and maintain students' health.

The educational environment can increase stress levels and fatigue, negatively affecting the
nervous system and overall body function. Therefore, studying the physiological features of
adaptation is crucial for enhancing learning efficiency, preventing somatic and mental disorders, and
providing psychological support to students. Physical exercises, proper rest, psychotherapeutic
methods, and optimizing the study environment can all contribute to improving students' overall well-
being and sustainable development.

Keywords: Adaptation, physiology, students, study conditions, stress,health

Cudartu Taxcui Ba HIAPOUTH py3Mappan JOHUIIYYEH Aap MyacCUCaXOU TaXCUIIOTH OJIi OMUIIU
MyXHMH MYTOOWKIIAaBA 0a MyXHTH TaxCwyi MeOomaa. A3 pyiHd TaXKUKOTH OJMMOH, JOHHIIIYEH
XaMUyH I'ypyXyu HYTUMOUH XOC JOPOH Tap3H Xa&TH MylIaxxac Ba TAbCUPOTU I'YHOTYH 0a caloMaThu
Xy xactaua [4, 166, 345].

Slke a3 HUIIOHAXOW HUTAPOHKYHAHJAW INAKIW TaXCHUIU JOHUIIYYEH, THOKU TaXKUKOTU
MYOCHp, UH MaxayA Oyaanu (GaboauaTXOM YMCMOHM Jap JaBOMHU 6—8 COaTH MAIIFyIUAT MeOoIa.
Wu xonat 6a HU30MXOU T'YHOTYHH OpraHH3M, a3 yymiia cuctemau acal, quiy par Ba Hadackaii
TabCUPH MaH(p@ MepacoHal Ba KOOMIUSATH MyTOOUKIIABHH OPTaHU3MPO 3an() MerapOHa.

Axanemuk O.A. Kapabunckas 00 XaMKOPOH YyHUH HATHYaxOpo TMEIIHWXOJ] HAMyJaacT:
3UEIIIABUHN BAKTH TAbJIUM, KOXHII EPTaHU BAKTH HCTUPOXAT, XapaKaTh MaxX.y.l, FU30M HOMYBTa U
Ba MaXHIIAaBUU OJATXOM 3apapoBap 0a TaBpu MyCTaKUM 0a MIAKIU TaxXCWJIH JAOHUIIYYEH TabCHUP
MepacoHaung [112].

Hap taxxukotu nurap, C. Augner [331] HumOH nomaacT, ku cudaTH MacTu Xo0 Ba pUOs
HaIlyJaH! PUTMXOHM OwWoJIor 0O HWIIOHAXOW pPAaBOHA Ba YUCMOHW, a3 KaOWIM XacTarin Ba
KaMTaMapKy3il, aJloKaMaH/ acT.

Tagkukorn A.M. Goff [361] cobuT Hamymaact, KM caTxy OajaHAW CTpecC METaBOHaa Oa
XOTUpa, KOOMIMUATH Xauny ¢acid machbajlaxo Ba HHUIIOHIWXAHAAXOM TaXCWI TabCUpU MaH(Di
pacoHan. ¥V TabKua MeKyHaj, KM CaTXW OalaHay cTpecc 0a MacT NIyJaHH YCTYBOPHH PAaBOHH Ba
MOWHPABUU CU(ATH TaXCUII MyCOUIAT MEKyHa/I.

buno 6a Taxkukotu [346, 347], MyXUTH WYTUMOHMHU TYPyXil Aap MOHUIITOXXO OOs 1ap
Oapobapu TabIUM HU3 MaBpPUAM TaBaydyX Kapop THUpal, 3epo OH 0a PYyIIIN dXCOCHUU JOHUITIYEH
TabCHUP MEPACOHA/I.

Hap TaakukoTu [355] HUIIOH M0/a IIyAAaacT, KU 3€XHH AXCOCH SKE a3 HUIIOHIUXAHIAXOU
MyXHUMHU CaJIOMaTUU PaBOHi, UYTUMOW Ba YHUCMOHUM AOHUIIYYEH Mmeboman. [lypcuixoe, ku nap
OaifHM TOHUIIYYEHHU TYPK aHYoM Jaoja Iryaaact [351], paBiman kapaaact, KM 3UHAATHA 1ap MyXUTH
FaiipuomHo 0OMCH HOPOXATUU PABOHI Merapia.

OnuMoH MHYYHHH 0a Machaian UCTU(OIaW MABOJM aHTE3UINABAHAA a3 YOHUOU JOHUITIYEH
TaBayqyx 30xup Hamygnaanna. Taakukorxou [150, 301, 363, 371, 383, 405] HumoH mMeauxaHj, Ku
06abp3e NOHMIIYYEH Oapou OexTap HaMyJaHM KOOWJIMATH OMYy3UII Ba THpUPTaHH 0axoxou XyO a3
CTUMYJIATOPXO ucTtudoaa medapaHa, KM METaBOHaJ Oa cajoMaTHUM PaBOHH Ba YUCMOHH TabCUPHU
MaH}i#t pacoHa.

E. Frank [358] Ba3bu camoMaThu JOHUIIYYEHN aMPUKOUPO TaXKUK HaMy1a, MyalsiH Kap/1aacr,
ku 85% OHXO Xe4 rox TaMOKY HaKamuaaan, xagprae 3 Mmaporuda Malik MEKyHaH/I Ba gap maboHapy3
TakpubaH § coaTt x00 TOpaH/I.
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Taxkukoru map OaitHum 4yaBoHonu CrTaBporos ry3apoHupgamyaa [16] HHIIOH Menuxanm, KU
KUCMU 3UEIN JIOHUIIYYEH calloMaTUU XyApo XxyO ap3é0i meHamosiHa, 6a (habonusTy Bap3uIIid
MalIFyJIaH]] Ba BAKTH XOJIHH XyIpo GhabojIoHa METy3apOHaH]I.

MyxaKKMKOHM mopTyraiaid gap JloHumroxu ABEMpo HUIIOH J0JaaH[, KA Tap3u Xa€TH
JOHUIIYYEH 0a X0JIaTH caTOMaTHU OHXO TabCHUPU MYyCTaKUM MepacoHan [337, 342].

Taxkukotu [373] poburtan OaitHu crdaTh TaXCHIBA CAaTXH CAIOMATHU JTOHUIIYYEHPO MYaisiH
kapaaact. OHXoe, KU a3 0eMOpPHXOH My3MHUH paHy MebapaH/, cudaTH MacTyu TaXCUil JOpaH/.

['y3opumxou [164, 236, 273, 372] HumoH MeAuXaHI, KU cU(aTH TaXCUIU JOHUIIIYEH a3
OMMWJIXOM PAaBOHI Ba YHCMOHI BoOacTa acT. TadoByTXOM YMHCH HU3 YOU JOpaHA: TyXTapoH CaTXu
cudatu Taxcun (65,5%) Ba canomaruu xynpo (57,2%) aucoat 6a nucapos (71,8% Ba 73,4%) mactrap
ap3E6it mexkyHaug [180].

A3 pyiin tavraumotu B.J. IllectakoB Ba Xammyammudonam [312], camoMarii sk XoJjgaTH
JTUHAMUKA Ba MypakkabecT, KM Jap paBaHIW TaTOMKU WKTUIOPU T€HETHKHA TalIakKysl mecbas Ba
nypor (GYHKCUSXOM OMOCOTCHATUPO TabMHH MeKyHal. Mojenu camomatud HUHGUPOIA, KU a3
qoun6Ou JI.®D. KocoBanoBa 60 XaMKOpPOH MENTHUXO/T 1Ty naact [ 135], 6ap mosiu paBUIIM XOJIHUCTI acOC
édraacT Ba Oapou MyailsiH KapJaHu poOUTaxou OaliHW HUIIOHAMXAHAAXOW YUCMOHM, MYTUMOW Ba
MYXUTH 3UCTH HHCOH NUMKOH METUXA/I.

Humonauxangan acocud calloMaTUd 4YoMmea caTxu Oemopuxo ©Oa mIymMop MepaBal.
Humonanxangaxon 0emopii 1ap 0opau caTxy caJloMaTHH aXxOJIMH KaJIOHCOJI Ba YaBOHOH IIaxX0JatT
Menuxanj. buno 6a masmymotu E.A. IlItrx (2008) [316], caTXu caJoMaTHX YHCMOHIA Ba OMOJIar il
YUCMOHHU JJOHUIIYYEH aifHU 3aMOH xelie mact Mmedoma. A3 comu 1993 nap Pycus adzonmm manduu
axounii 6a Kaiig rupudra Memasaj, OuHOOAp UH MYyCTaXKaMCO3HMH CaIOMaTHH HACllM HaBpac sike a3
Machayaxon MybOpam O0a mymop mepaBan. lllapowtw mcuxomnori-iegarorud Xug3u caioMaTHH
JOHUITYYEH MaBpUAK Oappacii Kapop nopai. bapHomau Taxusiiry1au XaMpOXHH paBOHUH PaBaHIXOU
TabJIUMi1 0apOU TAXKHMH CATIOMATHHN PYXi Ba MEIITHPUNA HOXYIIOUXOU HYTUMON MyCOUIaT MEKyHa/I.
A3 py3X0oW aBBAJIMHM TaXCHJ Jap JIOHUILITOX 3apyp acT, KU YOpaxoW KOXHIIU (UIIOPU PaBOHM,
0exco3uu XoJIaTH ()yHKCHOHAJIA Ba MMKOHUATXOW MYyTOOHMKIIIABHH OPTraHU3M aMaJii rapaasg [296].

Muanaréoun yapa€HU TabIUM, PYIIAA TEXHOJOTUSXOU HTTUIOOTH, PHOS HallyJaHU
MEBEPXOM TMIHMEHA Ba pevyau py3, MaxHIIABUM OAaTXOM 0aja nap MUEHU JOHUIIYYEH (MacajaH,
MamipyOoT, CUTOpKaIllil, MaBOAM MyXaJaaup), cababu adzoumm OGemopuxo rapauaa, 0a 3yxypu
«OeMopuXoH OHUIIYyH» oBapja pacoHugaact. Jlap uH 3amuHa, ad30UIIM Ha3appacu OEMOPUXOU
cucteman acab, DUy parxo, y3BXOUM XapakaT, KM Jap HaTU4Yau TabCHUPU MAYMyUH OMHIXO Oa
cajomartii 0a Byqy MeosiH, 0a Kaiix rupudTa mrygaact [15, 29].

Taxnunu guHaMHUKan OEMOPUXO0 Jap MUEHH aXOJIuH KalmoHcon Aap Pycus map comxou 2000—
2009 HuioH oA, KU catxu ymymuu 6emopuxo 19,2 % Ba 6emopuxou udtumon 2,1 % adsymnaacr.
Adzoumm O6eMoOpuxoM Ba3HUHM MY3MHH Oa MOHAHIW THUIIEPTOHUS, CTCHOKAPAWS, CaKTau W,
capaToH Ba 0EMOPHXOHW CHCTEMau Memo0po Myoxuaa Hamyaana [267].

Canomatuu axoJuM MUHTAKaXxOu TYHOTYH MaBpHIU OMy3HII Kapop nopai. ba rydrau JI.B.
Canamaruna Ba A.A. byranos [243], nap SImanonenerckuii 6emopuxou poxu Hadac cababu acocuu
MYBaKKaTaH a3 AacT padraHu KOOMIUATH MexHaT Meboman. TanadoTu KOOUIUATH MEXHAT acOCaH
0a maxHIIIaBHH Bacer OEMOPUXOU TUITy parxo aJlokamaH] acr.

Hap oro3u acpu XXI Tamor0nxou MaH(uu yCTyBOp Jap CaTXU CaIOMAaTHH YaBOHOH MYIIOXHU/1A
MemiaBaja. TaHaz3ylnu caJloMaTHM YaBOHOH IIAXOJAaTH 3apypaTH TAaKBUSATH HOPAaxXOW MEITHpUu
06eMOpHUX0 a3 OBOHHU KyJaKkit MeOomIa . 3UMHU TaxCHJI 1ap MyacCUCaXOU TabJIMMi TalIaKKyJIU CaTXU
OemMopux0 Ba COXTOpH OH 0a amain meosif [24, 33, 141, 146, 187, 268, 284, 335, 362, 402].

Tubku Taxkukoru JI.M. CyxapeBa Ba XaMKopoH [276], nap maBomu 55 conu oxup aap Mockasa
IIyMOpau KyJJaKOHU KOMUJIaH coinuM 6a 4—5 % koxum €draact. lllymopaun 6emopuxou My3MuH Ba
uxtunonu GyHkcuoHani ad3yna, coxTopu 6emopuxo HU3 Tariup praact: arap gap conxou 70—-80
OeMOpUXOM TYII1, OWH Ba TYJTy MabMyJ OyJIaHI, X0JI0 OEMOPHXOH CHUCTeMan acad, MyIIaKy YCTYXOH,
Ty parxo Ba y3BXOHM Xa3M nenicadan.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MNEJATOTUYECKHUE HAYKHU
2024 - 5.99 PEDAGOGICAL SCIENCES

Tubku TaxkukoTH A.A. Asekcanapos Ba aurapod [12], ad3oumm xonaTxon Ba3HU 3UéaTit Ba
runepronus 6a Kain rupudra mynaact. ba acocu ap3é6uu THOOH-TUTHEHUH BOJUAOH, OMUIIXOU
xaB(U NaIOUIIN UXTUIIONXOW PaBOHM Jap KyJIaKoH MyaisiH mryfgaana. Hatnyaxo 3apypatu Taxusiu
YOpaxou MEITUPUKyHaHal TAXKUMHU CAJIOMAaTUH PYyXUPO HUIIOH Meauxany [53, 281, 282].

Omy3uim canoMaTu JOHUIIYYEHH ce KumBapu ABpyno (OnmoHn, bynropuctoH, JIaxucToH)
HUIIOH JI0Jl, KA IITyMOpau 3UENH TOHUIIYYEH a3 MHUKOITXO0U IICUXO0COMATHKM pany Mebapan [382].
Hap bputanus (2008—2009) mabayMm 1y, ku OaitHu canoMaTit Ba capOOPUXOHM TabJIUMA POOUTAH
myctakuMm MaBayn acT [330]. C.R. Boot [340] 6a xymnocae omaa, Ku HOKOME aap Taxcuil 00 Ba3bu
caJoMaTi anoKaMaH[ acT.

TuOKM TaXKUKOTX0, TOHUIIYYEHU THOOPO calioMaTUd XYJl a3 axoJIMM yMyMit O6exrap ap3&0it
mekyHau[ [334]. MyBoduku Taxkukotu FO.I1. I'ankun Ba T.M. bynnakosa [57], qap many coiv oXup
6a xap 100 morumray 116,9 xonatu mypounuatu THOO6# poct Meosia. 73,1 % GeMopuxopo bemopuxoun
poxu Hadac Tamkui menuxana. MHuyHuH, ad3ounm O6emopuxou paBonil (13,3 %), 6emopuxoun
pynau (73 %), rypaa (57 %) Ba mymakxo (25 %) 0a kaiin rupudra myzaaact. bemopuu runepronus
4,8 mapoTtunba adg3ymaact. CaTxu Tail€puu YUCMOHIT a3 KypCcH aBBajl TO KYpCH OXUP KOXHII MeEbal.

Xene HUrapoHKyHaHJAa Ba3bH CaJOMaTHUM JOHUINYYyEHW KypcH aBBal acT. MyBoduku
MabJIyMOTX0, CaTXU OanmaHau 6eMopuxo aAap Oaiinu noHunrayéan uxrucocxou «llemarororin» (75,0
%) Ba «PaBonmmuocii» (70,0 %) muma memaBan. Carxu mnactrapuHd OeMopil map OaiiHu
NoHUITYyEHN uxTUCcOocH « Tapousu qucmonny» meboma (55,0 %) [271].

Tubxu mavaymoru O.B. Cucoesa [277], 53,2% noHumyy€én camomMatuud Xyapo Xyo € abio
ap3Eoi kapmaanng, 82,0% xyapo gap macwkanaxou 3uHmaruu coaum (3C) orox MexucoOaH, Bajie
TaHxo 29% HMKAOMOTH 3apypupo 0apou TaXKUMH caloOMaTHH Xyl aHYOM MeauxaH. Jlap akcapustu
JTOHHUITIYEH (HabOTUATXON YUCMOHM KaM acT: 25,0% TamoMan 0a Bap3uIl MamFrys HecTaH T Ba 42%
OHpPO FalipUMyHTa3aM UYPO MEKYHAH]I.

Hap natngan taxkukotu M.E. EBceeBa 60 xamkopoH [92] xatapu 6eMOpHUX0ou THITy parxo aap
Oaitnn mouumrayénu CtaBporion MyaiisH kapnaa mynd. Jlap yapaéHu TaXKUKOT MablIyM Tapiui, Ku
58,0 % 4yaBOHOH 0a TYpyXH XaTapu MacTH 0EMOPHUXOH AWy parxo JOXHJI MeIIaBaH, Jap X0Jie KU
16,0 % 6a rypyxu xatapu OanaHn Ba xemne OajgaHI HIOMUTAHI.

Bab3e myTtaxaccucos [230] TabKu MEKYHAHT, KA COTUMHUH TOHUIITIYEH a3 KypcXoH Mmo€Hn Oa
Kypcxou 0oioit py 6a Tanaz3yn merysopa. Lllymopau rupudgtoponn 6emopuxou Mmy3muH a3 19,2 %
nap kypcu aBBai 1o 25,0 % nmap kypcu nangym meadsosg (p < 0,05). Carxu ymymun 6eMopuxo Ba
OemMopuxou UOTUAON Nap OaitHM MOHHWIIYYEHW MAKTaOXOH OJIi TaMOIu ad30uIl Aopaa. A3 xama
Oemrap ad3oumu 6eMOpUXO Jap MH Typyxxo 0a Kaiin rupudra mrymaact: 6€eMOpHXOW daliM Ba
y3BXOH WJIOBaruu oH — 2,9 mapotuba; cucreman nemod — 2,7 mapoTtuba; cuctemau acad — 2,2
MapoTtuba; cucTeMau MyIIakxo Ba Oodraxou naiiBaHAKyHaHJa — 2 MapoTHOa; y3BXOHM X03MMa —
1,4 mapoTuba; cuctemMan SHAOKPUHH Ba UXTUIONH Myboamian moanaxo — 58,0 % (p < 0,05) [27].

Jlap XaMHH X0JI, MyalsiH KapJlaHd HKTHJIOPH XaéTUW NOHHUINIYEHU THUPUPTOPH OEMOpUXOU
MYy3MHH J]ap YoMea HHILIOH 10/, KK OeMopii 0apou akcapusT XaMuyH MeXBape XU3MaT MEKyHall, KU
0a 3WHJAruy OHXO MabHO Ba paBus mebaxman [350].

MyBopuKH MabIyMOTH MyOUHAX0H THOOMH aMUK, TAXHIIABUYA OEMOPUXOU My3MUH J1ap OaliHI
NOHUIIYYEH xele 3uén Oyzaa, 60 rysamrtu BakT Mead3oa1. To oxupu Taxcui Xap JOHUIIYYU JYIOM
rupudTopu 6emopun Mmy3muH medoman. [lloncran 3ukp act, Ku JOHUIIYYEH (abOTHOKMUA YUCMOHMI
Ba MypoYHaTH MacT 0a Myaccucaxoum THOOMpo HHUIIOH MeauxaHia. CababXoum acoCHHM HIITHPOK
HaKapJaH Jap MaIIKX0H YUCMOHH Ba Mypo4HaT HaKapaaH 0a TyXTypoH — CepKOpii, Ha0ylaH! BaKT,
TaHOan Ba OcaManu TamkuiIn mebdomman [186].

Yanbaxon TYHOTYHHM XOJIaTH pPyX@l Ba COJIMMHUHM PABOHUHU JIOHMINYYEH Jap KHIIBAPXOH
MyXTaJdu( MaBpUId OMY3HII Kapop AopaHa. HaTuyaxo HHUIIOH MeIWXaHH, KM XOJaTH PaBOHUU
YMYMUU JOHUIIYYEH KaHoaTOaxm acT [392]. MyBoduku mabaymoru B.B. Uybaposckwuii [303, 304],
CaTX¥ MMaxXHIIaBUU UXTHIIONHM PABOHM Jap OaliHW HaBpacoOH Ba YaBOHOH 47,3 %-po Talkuia MeIuXal.
A3 xama OemTap BOKYHHUIIXOM HEBpPOTHKA (26,9 %) maxH IIynaaHa; cumac BOKYHHIIXOU
natoxapaktepousorii (9,1 %) Ba HeBpo3xo (4,9 %) yolrup mrynaanji; CUHAPOMXOHM ICUXONaTi Ba
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MoHaH 6a oH MyTaHocu6OaH 2,5 % Ba 2,9 %-po Tamkuia Meauxaua. MXTunoiaxon MoHaH 6a HEBPO3
KaMTap TalIXHC J0/a NIyAaaH].

OM¥3UIIM COIMMUYM PAaBOHUU JOHUIIYYEHU KYpCcXOoH 1—4-yMU JOHHMIITOXXOU THOON HHIIOH
MeIuXaJ, KA CaTXHU CTpPecc Jlap OHXO Ha3ap 0a 4aBOHOHU JUrap TYPyXXOHW axoJjil OajaHiarap acr.
Mynocubatu OallHM CypbaTH JWJI Ba CTpECC MyalsiH LIyJaacT, KU MMKOHUSATH HCTU(ONAW WH
HUIIOHIMXaHIax0po 6apou ap3E0ouu comumMuun paBoHi dapoxam meopan [338].

TaxKUKOTH AOHUIIYYEHN THOOMM Kypcu oxup nap TaiiBaH HUIIOH J0J, KU CaJIOMAaTHH OHXO
Jap carxy KaHoatOaxmi kapop mopan [365]. MynocubaTu noHumayeH 0a kymMaku THOOM OexTap
MeIaBaj, BakTe KU ap3é0UM MyCTaKWINM aMausd KIWHUKA a3 4YOHHOM OeMOpOH Yopil Kapja
MemaBaa. H 6a paBaHau Taxcuil TabCUpU MycOaT MmepacoHay [348].

davonusta THOOUYU MOoHUITIYEHU Pycus nap qapaénu taxcu koxum Mme€oaa. Arap aap Kypcu
aBBasl 53,2 % poHMmyy€H 00 Makcaau Memrupid 0a MOJUKIMHUKA Mypo4HaT KyHaHI, Tac Jap
Kypcxou 00107 WH HUIIOHAMXaHa To 35,6 % kam memasay [123].

ba angemam M.A. Ununa [106], UXTWIONXOU PABOHMM capXaldl XamM4yH HUIIIOHAU
HOMYBO(UKHH WYTUMON Jap JOHUIIYYEH 30XUp MemaBaH. MH XomaTxo acocaH jgap maxcoHe 0a
Hazap Mepacas]i, K1 Jopou oceObu OOKMMOHIau OPTaHUKUU CHCTEMau acad, XyCyCUsATXOU MyalsiHU
MIAXCHAT J1ap XOJIaTH Ba3zbH Mpci Mebomana. OMUIXOM aCOCUH TAalllaKKyJId HOMYBO(GHMKHH paBOHM
— MYHOKHIIIaXOU [IaxXcil, MyIIKUIOTH MO, Ha0ynaHu MyBagdakuaT qap TaxCHI Ba HOyMeIi a3
MHTHX00U KacO mebommany [381].

MertaBoH ¢ap3 Kap/, KU caTxu OanaHau 6emMopii nap 0aiHu TOHUIIYYEH 00 OMHIXOM aCOCUHU
padTopuu xaTapHOK Oapou calomarii ajoKaMaH] acT. A3 qymia: (aboJMsATH Kam, CTPECC, pUOs
HallyJaHu peyau py3 Ba cudatu FU30, XacTari a3 TaxCull, TAMOKYKAIid, HYIIOKUXOU CIIUPTHA Ba
MYXHUTH HOMYCOHIHM PaBOHI-aXJIOK# Jap rypyxxou nqoHumryyi [117, 380].

bo xamuH, myHocubatu xamartapadau rurvenii 6a ap3éOuu cudaTtu TaXCUIU JOHUIIYYEH
MMKOH MEJNXaJa, KU OMHIJIXOHM a(3alusITHOKM TabCUppacoH 0a Tap3u XaéTH COJIMM MyalsH Kapna
maBana. Yambp0acTu Taupubar MOHUTOPUHTY UYTUMON-TUTHEH KIMKOHU TYCTapHUIITU JOHUIIPO JIap
O0opan poOMTaxoW CaJOMaTHH JOHHUIIYYEH 00 MyXWUTH 3HCT (papoxam meopan. ['yHOryHpaHTHH
STHHUKMA Ba Tarduprnasupuu OaiaHId OMUIXOU MYXHUTH 3UCT Jap MHHTAKaXOW T'YHOTYHH MKJIHMii Ba
qyFpodii 3apypaTH TaXusu CTAHAAPTXOH ATOHAU PYIIAN YUCMOHI Ba PYXHH HACIIA HaBpacpo O6apou
XamMa MUHTaKaxo Ba MUJIIATXO neut merysopan [174, 226, 257].

Tabcupu MaHPUU MyXUTH 3UCT 0a TalIaKKyJIH caTXy 0eMOopii, KU XaTtapH OajaHIu caloMaTUU
axonupo 0a 6op Meopas, 3apypaTy UAOPAKyHUH PaBaHIM COJMMIAPIOHUN MYXHUTH 3UCT Ba MUHTAKa
KYHOHHMHU IIAXpXOpO a3 pyWlu napadau xaTapu TexHoreHupo 6a muéH meopan [11, 30, 211, 305].
MyBoduku Mmabiaymoru B.A. Mup3oHoB [173], caxMu MyXUTH 3UCT Aap TAlIaKKyJM XaTapyu BOKEHH
6emopuxou axonuu kanoncon 18,9-21,0 %-po tamkmn meauxan. Mctudoaan anropuTMu TaXKUKOTH
Mypakkab nap ap3éouu TabCUPU MyXUTH 3UCT Oa CaIOMAaTUH aX0JIi IMKOH MEINXaa, KM 62 OMUIXOH
XaTapHOK 0axo 10/1a, COXTOPH OHXOPO MyailssH HamyzAa, TaIOWpXOW MEITHUPHKYHAH/Iau aCOCHOK
NEIIHUXO0/ rapaa.

1.2. Tabcupu IIAPOUTH TAXCHJI 02 X0J1aTH PYHKCHOHAJIMUA OPTraHU3MU JOHUIIYYEH

[Muanatéouu Ha3appacu paBaHIU TabJINM, BOPUIIIABUH IIAKI Ba YCYJIXOW HABU OMY3HIL,
TaFdMpU pevya MEXHAT Ba HUCTUPOXAT, XO00 Ba FU30, WHYYHHH 3apypaTH MYyTOOUWKIIAaBid Oa
KOJIJICKTHBH HaB Tanab0TH ad3yHIIyaapo 6a MMKOHUATXOU (DYHKCHOHAJIMU OPraHU3MH TOHUIIYYEH
6a MuéH Meopas. PaboNUATH TabIUMHUU JOHUIIYYEH 00 TaFiupu XoJaTu (PyHKCHOHAIUU y3BXO Ba
CHUCTEMaxOoM TYHOTYHM OpraHu3M XamMpoxX Oynga, [dap HaTuya TabCUPH MYTOOMKIIABUH
yyOpoHkyHaHaa 6a By4yn meosin. CamapaHOKMU MYTOOUWKIIABH 0a TabJIUM Ba HaTUYal YMYMHH
MyTOOMKIIaBii Oemtap a3 MMKOHHATXoM MopdodyHkcuoHamuu uoOTHAON BoOacta act. Carxu
caJioMaTHH JOHUIIYYEH Aap UH JaBpa OeBocuTa 6a 3aXupaxor MyTOOMKIIIABUM OPTaHU3M aJIOKaMaH]]
meOorman [137, 293].

Taakukotu BoOacta 0a Oy4yeTH BAaKTH O30 JOHHUINYYEH HUIIOH JOJ, KU XayMH YMyMUHU
capbopun maboHapy3uu oHXO 0a xucobu MuéHa 11-12 coarpo Tamkun meamxan. Ad3oumm
capOopur TabIUMil a3 MEbEPXOW TUTHEHH Ba pUOSI HAIyJaHU LIAPOUTH TabiuM 0Oa XoJaTu
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(yHKCHOHANK JOHUIIYYEH TabCcUpU MaH(Dl pacoHa, boucu xactaruu 6apmaxan merapiaaa. TuOku
Mabiaymotu H.A. Aramxanss Ba T.I1. Munnu6aes [4], nap no€HU py3u TaXCHJI HUILIOHAXOU XacTari
nap 82% nonumyyéH Oa Kaig rupudTa HIygaacT. Xam3aMOH, PHOS HaUIyAaHH MEbEPXOU
paBLIaHUIUX Jap CUH(PXOHAXOU MyacCHCaXou TaxCHWIOTH oJiii Mymnoxuaa memasai. E.W. Pycanosa
Ba XammyauinpoH [234] HUILIOH AOJAaHJ, KM MYXHUTH PYIIHOUM CHH(XOHaXo 0a cTaHAapTXOu
TUTHCHI YaBOOTY HECTaH/ — paBIIAHUIUXUH YOMXOHU KOPil Ba TaXTaxou cCUHGT HOKU(DOs MeOoIma.

Jap 4yapa€uu Taxcuia Aap JOHUINTOX HHUIIOHAMXAHJAXOM aHTPOIIOMETpHUM OaslaH Ba XOJaTu
(yHKCHOHAIMU cHUCcTeMaxou Hadackalni Ba acaby MyIIaKXOHW TOHUINYYEH Tariiup Mme€Oanm. Uu
TaFKpoT BoOacTa 6a coOMaTOTHI, TaOBYTXOH YMHCH Ba MapXWiIau TaXCcui MeOOoIIan . AHI03aX0H
yMymMuH 0afaH caTxu pyman Mop(podyHKCHOHATUU OPraHU3MPO HWHBHUKOC HaMy[Ja, paBaHAXOU
ad3ouml Ba WHKUIIOPH YUCMOHUPO Aap Oap merupann. bapoum TaBcudu OOBEKTUBUU PYIIIH
YUCMOHH, aKCapu MyXaKKUKOH CTaHJIapPTXOU MUHTaKaBUPO TaXHsi MEKYHaH/, KU J1ap OH COMaTOTHII,
Japavyau pyuiIyd paBranu 6ajan 6a Hazap rupudTa memaaj. MH HUIOHIUXaH1axo Oapou ap3Eoun
cajoMaTii Ba TaTOMKW TEXHOJIOTHSIXOW XU(3W OH axaMuATH KajoH mopann [32, 205, 265, 315].
ComaroTun oMuIM MyaiistHKyHaH/1au OucEpe a3 XyCyCHUSATXOM YUCMOHM Ba PyXUU (abOUSTH HHCOH
Oyna, 00 3axupaxou (yHKCHOHAIR ajokamaH] acT. KoMIOHEHTXou cOXTopuio (hyHKCHOHAIIUU
OpTraHu3M 3axupau KyBBal YNCMOHHUU WHCOHPO TAIIKWJ JA0/a, HUIIOHINXAHIAN MyXUMH CaJOMaTi
0a xuco6 meparans [20, 88, 104, 111, 139, 279].

I'.B. YckoB [288] myaiisn kapa, ku aap 25—-30% AOHUIIYYEHU JOHUIITOX HUMIOHIUXAHIAXOU
MoppodhyHKCHOHATMU PYLIAN YUCMOHI 0a MEbEPXOU CHHHY YUHC MYyBOQHK HecTaH[. bamanauu
nacty Oaman map 6,1% mmcapon Ba 2,6% nayxTapoH Ba kamBaszHél map 4,5% mucapon Ba 3,0%
nyxTapoH Oa Kaig rupudra urynaact. M3odasasn 6omax, nap 5,0% mucapon Ba 5,6% myxtapoH
MyaiisH nrynaact. bo 3uén myanu CHHHY COJT IITyMOpau TOHUIITIYEHU Topou m3odasa3H Mead3os,
KM UH UMKOHUATXOM (PYHKCHOHAIMH OHXOPO MaXya MEKyHa.

MyBoduku mabaymoru bynyk-Omn JL.K. Ba Aiizman P.1. (2009) [40], XycycusTXOM STHUKHA
HUNIOHANXaHJaX0M AaHTPONMOMETPH Ba (YHKCHOHAN By4dyHd AOpaHi. TaJAKUKOT HUILOH IO, KH
JOHUIIIYYEHU TYBUHIA aH103aX0H MacTTapy 0aaHu yMyMil Ba HUIIIOHIUXaHAaX0W acTTapu HEPY Ba
cucteman Haackai 10paH/I.

Humonanxangaxon MmophodyHKCHOHAIA 10Mpan Baceu Tariup&Oonpo ¢papo Merupasi, KU oH
Ha TaHXO a3 CUHHY YHMHC, OAJIKM a3 XyCYCHSITXOM MHUHTaKaBil BoOacTa acT. TaAKUKOTH aHI03aX0U
yMyMUH OaJaH HUIIOH A0, KM AOHUIIYYEHH TYBHHI HHUIIOHIMXAHAAaXOW MAcTTapd MOPQOIOTH
JOpaH]I HEcOaT O6a pycxo.

AkcapuaTH MYXaKKUKOH Oap OHaHJA, KM HHUIIOHIUXAaHJAaXOW AaHTPOIIOMETpiAd Ba Oab3e
(yHKCHOHANUU JOHUIIYyEHE, KU Jap MHHTAKaxou HQIOC 3MHAATA MEKyHaHJ, MacTrap a3
HUIIOHIMXAHIaX0H TIOHUIIYYEH a3 MUHTAKaX0u MOKU dKojorii mebomas [179].

Xonatu (yHKCHOHATIUU TYPYXXOHM STHUKUU TYHOTYHH JOHUINYYEH Oa TaBpu Hazappac dapk
MeKyHaJ. TaxXJIiim OMOAarui YUCMOHHUY TOHUITYYEH HUILIOH JIO/, KA YaBOHOHHU TOTOPY OOIIKUPIT
BakTH OexTapu cypbaTpo HUIIoH nonaan (13,68 + 0,28 conus), nyxtaponu pyc (17,47 + 0,36 conust)
nap uH yona nemcad Oymana. Jlap canuumm ToOOBapit HHW3 HATHYaXOW OEXTapHMHPO YaBOHOHH
TOTOpY OOIIKMPA HMUIIOH AofaHna. Jlap TecTu cypbaT-HEpY (4axuaaH a3 4qoil) YaBOHOHU TOTOP
Hatuyau Oexrap (227,3 + 14,0) mucodar 6a Gomkupaxo (219,5 = 9,0) Ba pycxo (218,0 £ 12,0)
nomrana. Jap 6aitnu nyxtapon Oomaa, noHumgyayxraponu pyc (179,5 + 7,0) a3 6oumkupaxo (166,0
+ 10,4) Ba Totopxo (170,5 = 7,0) 6amanarap waxunaumg [274].

Jlap 3aMOHH MyOCHp CaTxX¥l cajJOMaTH{ YUCMOHH Ba OMOJArMM YUCMOHHMHU JOHUIIYYEH Xee
nact acT. Hatnyaxou mypcuiiy M4TUMOR HHUILIOH MEAMXaH[, KU 0apou JOHUIIYYEH MYXUMTapUH
cudaTxou YUCMOHI TOOOBapii, KyBBaT Ba YOOkt MeOomana. Mctudonan Meroaukaxom Maxcycu
TapOusu ToOOBapii Ba KyBBa Jap OalfHU TyXTapOH HUILIOH JI0JI, KU X0JIaTH (PyHKCUOHAJIUU OPTraHUu3M
Ba HUIIOHAMXaHIaX0ou KyBBaT OexTap mrymaann [213, 280].

Taxnunu AMHaAMHUKaW XOJaTH (PYHKCHOHANH Ba OMOJArud YUCMOHUM JOHMUIIYYEHU YAaBOHU
JOHHUILNTOXXOU TEXHUKHN Jap MALIKXO0U CypbaT-HEPYH HUIIOH MEAMXa, KU COJI a3 COJI XaM ILIyMopau
JOHUIITYYEHU KOMUJIaH OMOJIaHally/ja Ba XaM JOHUIIYYEHN 00 caTxu OanaHau omonarit mead3osi.
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BazbpusaTi HHrapoHKyHaHAa Jap caTxyd mactu omojarii 6a maBumaH gap macodam 3000 metp
Mebomana. Jap conxou Taxcun 2001/2002 mymopau AOHUIIYYEHE, KM HATU4Yau cU(PA HUIIOH
nonaua, 31% Oyn, Bane mgap comxou 2007/2008 wu mHumonmox 6a 63% pacun [133]. Uu manen
MacTIIaBUM KOOWIMATH TOOOBapit Ba (abOJUATH CHUCTEMAaW KapIuOpPECIHpaTOpupo aap OailHH
JIOHUIITYYEHU KyPCXOU MTOEHN HUILIOH MEJIUXAI.

HaTtnuaxon TaxkukoT ouj 0a cucreMau (aboiuATH OpPraHu3M Ba CU(PATXOM YUCMOHUU
JOHUIIYYEH KUCMaH 00 MabIyMOTH 0ajacTomaja jaap OailHM JyXTapoHH MYyacCHUCaXOW TaXCHIIOTH
noTHIoN Ba MHEHAM KacOW MyBoduKaT MekyHaHJ. CaHUMIIM CypbaT HHUIIOH A01, Ku 26%
JOHUITYYEH HATUYAXOW FalipukanoaTOaxi gomran. KoOWmarxou cypbhaTuio-KyBBa (4axuaan O6a
naposii) nap 20% yvaBonnucapoH Ba 50% myxrtapon 3aud unkumod édraana. Tectxou ToG0Bapun
YMYMi1 HUIIIOH oAaH, K1 48% NOHMIIYYEH HUIIOHAUXAHIaX0U acT Jopana [75].

Hap xammH X0y, Mabaymore MaBuyn acT (Pesenoa M.B., 2011) [229], ku XomnaTu
(yHKCHOHAN Ba CaTX{ OMOJArMM YUCMOHHMH JTIOHMIIYYEHPO METaBOH 0O JapHA3ap[OIUTH IIABKY
parbar 6a HaMyJIXOHW TYHOTYHHM MAIIKXOM YUCMOHHM HMCIIOX Kapa. Jlapcxou TapOusu 4uCMOH# 00
ad3amusaT qonaH 6a 60o3uxou Bap3uIid Oapou OexTap IIyIaHd OMOJArUU YUCMOHUU JOHHITIYEH
Mycousatr MmexkyHaua [151].

C.H. Mzaak [105] ycynxon 6exco3un XonaTH (yHKCHOHATIMH TOHHUIIYYEH Ba MOHHUTOPWUHTU
PYLLAM YUCMOHI Ba Tall€épuu YUCMOHHPO MEITHUXOA KapaaacT. TaXJui HUIIOH Meauxal, KH
JUHAMHKAW PYIIIA YACMOHHA Ba XapaKaTél SIKCOH HECT: CaTXyd MHEHAW PYNIIA YUCMOHH Oerirap
MYIIIOXH/a MeIIaBajl, 1ap X0Je KU1 Jap pyLIIu XapakaTi xonaTxou udpotii 3uénana. Jlap un paBaua
(bapKUATXOU TeHepit XaM Yo AopaH: 00 3ué/ Iy JaH! CUHHY COJI IIyMOpau YaBOHITUCAPOHU JOPOU
caTXy MUEHAU OMOJIaTUM YUCMOHM Ba TyXTapOHU JOPOM CaTXU MACTU OH 3UE] MellaBaa. XaHTOMHU
TaXJIWIN CU(PATXOU XapakaThe, KU 0a caTXxy YMYMHH OMOJArMM YUCMOHHM TabCHpP MepacOHaHI,
MabJIyM Iy, KU Jap MUCapoH KyBBa XyOTap Ba ToOOBapit cycTTap pyuin pTaact, X0l OH KU Jap
TyXTapoH Oaphakc acr.

Jlap HU30MH MOHUTOPHMHTHM MyKaMMald XoJaTh (YyHKCHOHAIN Ba OMOJArMd YHUCMOHUU
JOHUITYYEHU TYPYXXOU OMOJATMA YMYMHUHA YACMOHW HUIIOHIUXAHIAXOW ACOCH HHXOSHI: MUKIOPH
YMYMUHU 3aXUpau TaHAYPYCTi, 4y3bU COMATHKI, OacoMaay TANMHIIN AW Ba HUMIOHAOAX0U DO
on 6a UXTHIIONM 3Xcoch [118, 286].

MuéHu HUIIIOHUXAHIaX0U aHTPOTIOMETpii Ba (yHKCHUOHAT poOuTau 3u4 By4ya nopaj. buno
0a TaxXKMKOTH OMMAaBHH AaHTPOIIOMETPH, OMMIXOM MYXHTH 3UCT METaBOHAHJ XaMYyH
HUIIOHAMXAHJaX0M WJIOBAruU CAJIOMATHH JOHUIIYYEHH 3aMOHABi OapoW MEITrupuu OapMaxaiu
6emopuxo0, 0exco3uu xoyatu (HU3MOJIOTH Ba 0070 OypaHu KOOWIHMITH MyTOOMKIIaBA ucTUdOIa
maBaHa [386]. MyaiisH kapia urygaact, KM WHAEKCHM Maccan 0agaH 00 caloMaThd pyxi Ba
(haboNMUATH YUCMOHUU JOHUIITYyayxTaponu Jonumroxu Adpukon YanyOi anokamans act [349].

TaxKUKOTH aloMaTXOM PYLUIAM YHUCMOHIA Ba MYTOOUKIIABUM CHUCTEMAu [UIYy parxou
noHumay€an  Jlonumroxu — TMOOMM  BrmaguMBOCTOK  HHWINIOH 10, KH  I[apaMEeTPXOH
KapAUOTeMOJMHAMUKA Jap XaMau XOJIaTXOM Ba3H-KaJ 0a Mebep MyBOPUKaHI. AMMO, CESKH
MHACApOH Ba MaHYSIKHU NyXTapoH Ba3HU Kam nopana. Oumopu cucromii (OC) 60 mHAekcH maccan
6aman poOutan MyctakuM Ba Tanmuum auin (331) nap mucapon poburtam 6apbakc gopan. Tulku
MabJIyMOTH KapAHOUHTEpBajorpadusi, HUIIOHAX0U (UIIOPH CHCTEMau TaH3UMKyHaH/lau THpeX Ba
MXTUJIOJIXOU BereTaTusii 6a Kaij rupudra mynaann [18, 145].

Taxnunu ncuxopusznonoruu Xonatu (yHKCHOHAIM HUIIOH [0/, KU cypbaT OaxIIuJaHU
paBaHAXOW TabJIUM 0a XONaTH PaBOHN Ba (DM3HMOIOTHH JOHHUIIYYEH TAbCHUPU MaH( MepacoHa.
3epdumopxou 3uéau 3exHin 060 cadapbapmaBum cUCTeMau AWIY parxo, 3UEAIIABUM XacTari Ba
BOKYHHIIIXOU 3XCOCH XaMmpoxit MekyHaHn. lllaxcoHe, k4 caimomMaTuu CycT AOpaHi, 06a OMy3ull
TyIIBOPTap MyTOOMK MemaBans [356].

Bbaxou 3amoHaBUM KOOWJIMATH MYTOOMKIIABA Ba X0JaTH (YHKCHOHAJIUHM JOHUIIYYEH acocaH
0a TaxJIWIM PUTMH JWJI Ba HUIIOHJOAXOU BeretatuBil acoc me€ban. bapou nH 6axo MHAEKCXOU
Kepno Ba catxu ¢umopu mexanuzmu taH3zum uctudoaa memasany [70, 77, 181].
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3uMHH (abOTUATH 3€XHUH AU, CUCTeMae TAlIKWI MEIIaBajl, KM MapKa3xou acaOu oIl Ba
MapKa3xoW BETeTaTUBHPO Oa XaM MemnalBaH/a]l Ba CaMapaHOKWU (DabOIUSATPO TAaH3UM MEKyHa].
Carxy MyTOOMKIIABUU JOHUINYYEH 0a MYXUTH OMY3HIINA a3 XYCYyCHSTXOHM IIaxcid, (abOIUsSTH
cuctemMan acabu Mapka3il Ba BOKYHMILIXOM BereraTuBil BoOacta acT. JlaBpau HOMYbTaauIu
MYyTOOUKIIIaB# Oa COMU KYM Ba JYIOM POCT MEOSII, Aap X0JIe KM MyTOOHMKIIABHH YCTYBOD JAap COIXOH
ceroM Ba 0ab]l a3 OH MyIIOXuaa Memanani [61].

Hap xopxou 2.C. 'eBopksiH Ba XaMKOpPOH [62] TabCUPU MAIIKXOU KYTOXMYIJIATH YUCMOHI
(Tectn Pydne) 6a Humonanxanaaxon GusnoMeTpit Ba GyHKCHOHAINN JOHUIITYYEHH KyPCH aBBaJIPO
TaXKUK KapjaHia. bap acocu BOKyHHII 0a MaIikxo ce rypyxX MyaisH myn: rypyxu | (IyxtapoHu
JIOPOU KOOUJTUSATH OJIR ), TYPYXH 2 (IyXTapoHY MUCAPOH 00 KOOMIHITH Xy0), Ba rypyxu 3 (IyxXTapoHy
nucapoH 60 koounusaTH Kanoaroaxir). Tectxou Pydbe Oapou rypyxxon 1 Ba 2 HaTH4axou MyBOPHK
HUIIIOH JOJAHJ, Jap rypyxu 3 Oormmam, 3XTUEYM MYTOOMKIIABUM OanaHau (HU3UOJIOTHA MYIIOXUAA
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Jlap TaxKUKOTH OMMaBii 0a TalIXyUCH JOHO30J0T# (€ menr a3 6emMopit) TaBaqqyXu 3UE 30XUP
Memasaa. ba rypran E.E. Hukummna Ba xamkopoH [188], xonatu ¢usmonorum mysTaauna aap
30,2%, xonatu niermazoemopii gap 27,0% Ba x0J1aTh KAaHOPUH TOHO30JI0T# fAap 42,8% noHunayéx 6a
Kaii rupu@Ta nryaaacr.

TaxKMKOTH aurap Aap JOHHUIITOXXOW HIMMOJM HUIIOH O0J, KU Jap cuHHM 20-22 cou
BOKYHHIIIXOU BEeTeTaTHBH OemTap 0a caMTH CHCTEMau MapacUMITATUKUK acad XapakaT MEKyHaH]I,
Jap XoJie KM Jap AyXTapOH peaKkCUsIXOH aJpeHepruki ah3ynaana. Jlap MUHTaKaxou XyHYKA MUCTU
[TproObe mH ryHa BOKyHHIIX0 BOKyHHIIN MyToOnKn BHC xuco6 memasanz [190].

C.H. ExoB Ba C.I'. KpuBomiekoB [93] auHaMuKan peakCUsiX0u ICUXOMOTOPUPO Jap MIapOUTH
MYyTOOMKIIIaBA 0a MyXWTH HaB TaXKUK HaMyJa, HUIIOH JOAAHI, KA MyXUTH HaB 0a davoimaru
HUMKYPaxoH MaiiHa Tabcup MepacoHa]. Ce30HX0U T'YHOT'YH HH3 0a X0JaTH (PU3HOIOTHH JOHUIIYYEH
Tabcup mepaconans [90].

Tubxu ap3é0um MauMyuu JTOHO30JOTHHM CallOMaTid, CaTXW MYTOOWKIIABHA Ba 3aXHUpaxou
(bu3HONOTHH TOHUITIYEH IYyHUH TakcuM MmemaBaa: 20% map xomatu Mybramuwi, 26% map xojaTh
kaHopi, 31% map xonaru ae3agantatcus Ba 23% nap xoJiatu nemrazoemopii Kapop nopasn [36, 253].

Jap CuktuBkap 4aBoHX0HM OeTaupnda XaHrOMH MalIKX0U (PU3UKHUN CyOMaKCHMaIil BOKYHHUIIN
3au(u KapJUOPECITUPATOPUPO HUIIOH JIOAAH[, KU 0a TaHUIIXOU OalaHAM MYTOOMKIIABA HIIOpa
MekyHaj. bapbakc, Bap3umrapoH 00 uHkHIIOGU OexTapu cuctemMau Hadac Ba rapauild XyH
MYTOOMKIIIaBUH XyOTap JopaHi. Mamkxon MyHTa3aMi YUCMOHII 0a yCTyBOpUH (PU3UOJIOTH Ba KaM
KapAaHU TabCUpU MaH(GUU MYXUTH XyHYK MycouaaT MeKyHau [43, 272].

Omunu ctpecce Tabeupu 3uén 6a havonustu BHC mepaconan, ku 60 3uén myaanu GaboIusiTu
CUMIIATHKA Ba KaM IIyAaHH IIyMOPau JOHUIIYYEHN TOPOU TAH3UMHU MYbTaWIA BETCTATUBA 30XHP
MernaBaj. [I[puHCUNH TallIXMCH TOHO30JI0TH UMKOH MEIUXa/l, KM Y0paxou MelrupuKkyHanaa 6apou
xu(3 Ba 6€XCO3UH CaIOMaTHH JIOHUITYYEH Ba OMY3ropoH TaTOMK maBauy [235, 360].

TaxKUKOTH OMUJIXOM MYTOOMKIIIABi Ba TAbCUPH OHXO 0a casioMaTHH MHPUPOAN HUILIOH A0/,
KM MH OMHJIXOPO METaBOH KUCMaH € rmyppa 60 1urap oMuiIxou Myxodusatit yyopoH kap/. Xap Kajap
UMKOHOTH 4qyOpoH 3uépn Oomaa, XaMOH KaJap 3aXxupal MYTOOWKIIABHHM OPTraHM3M OallaHATap
Merapaan. Tariupotn MophodyHKCHOHAT HAKIIA KW J1ap MyTOOWKIIABUU Japo3MyzjaaT Oa
capOopUx0oHU 3eXHil BA YUCMOHT JopaH/1 Ba Oapon omojarii 6a taxcui nap Jonumrox Mmyxuman [94,
122, 203].

KoHcerncusiu MmaBuii-pe3oHaHCcUu cTpecce, ki a3 4ounou H.B. JIMuTpreBa nenHuxo myaaact
[83], uMKOH Meauxaj, KU TaFWUpEOMHM CTpecC Iap paBaHIW MHKHIIOMAIT aCOCHOK Kapja IaBa.
Mapxuiaxon TaHUII Ba OapTaHWII XaMuyH MapXWiIaxou JIUHAMHKAW MycOaTH CHHIPOMU
MyTOOMKIIIaB# Oappacii Mmerapaana. MyHocubaTxon OaifHICUCTeMaBUU HadacKaIlllid Ba TapAUIIN XyH
JlaJIeNy paBIIaHU OHAHJ, KU TAH3UMU TaFHUPOTH MyTOOUKIIIABUN OPTaHU3M TaBACCYTH XaMOXAaHTUU
cucTeMaxou (pU3HOJIori cypat Merupan [86].

ba anpeman K.B. CynmakoB [275], xamMkopuu cucTeMaxou (YHKCHOHAIMH OPTraHu3M 00
uctudo/1a a3 IPUHCUIIXOU XyKMbapMOUU UepapXxii, XaMKopuu Oucép3nHari Ba naitiapnail, ”HUyHUH
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CUCTEMOT'€HE3 Ba MapXWJIABUU PaBaHIXOU Xa€Til amalii MemiaBaj. Bakre ki KyBBaxou MyX0o(pu3aTuu
opraHu3zM 0ap acapu TabCHPH NapO3MymaaT € TaKpOpUU CTpPEecC CyCT MeENIaBaH, MEXaHU3MXOHU
Myxoduzarii ¢anay MerapaaH] Ba IUCTpecc (HOYCTYBOPUH PaBOHM Ba (PU3MOJIOTH) 6a MUEH MEOs .
Hap xonatu guctpecc MyTOOUKIIABH AYHIBOP MerapjaJ, MyKOBUMAaTd YMyMHUHM OpraHU3M KaMm
MeIllaBaJi, Ku XaB(hU MalJOUIIHA MATOJOTHIXOW T'YHOT'YHpPO 3UEa MeKyHan. Jlap AOHUIIYyEHe, KH
caJoMaTHaIIoH oced ANIaacT, CucTeMaxon (PYHKCHOHAJN KYIIHIIT MEKYHaH I, Ki 0a Tabcupy MaHDi
MyTOOUMK IIaBaH]] Ba TAbCUPH OHXOPO 0a y3BXOM Xa€TaH MyXUM KoxXuIl auxana [13, 194].

Tubxu mabymoTH J. Azuri Ba XaMKOpoH [332], X0JaTH 9XCOCUH JTOHUIITYYEHU KyPCXOH TTOEHT
HucOar 6a Kypcxom Oonoit kamrap ToOOBap acT. YamboBapuu JOHUIIXO 0a JOHHUITYYEH KyMaK
MEKyHaJI, Kiu 60Bapuu Oemrap maijio KyHanja. AMMO, XyKMpPOHHUU U3TUPOOU CUTYaTHBH 0a X0JIaTh
(YHKCHOHAIMM CHCTEMaxOoW OpPraHu3M TabCUpU MaH(p@ MepacoHa] Ba HHUIIOH MEIUXad, KU OH
HaKIIIA MyXUM Jap Je3aalTaTCusu pyxi (HopapoxaTUu paBOHI) TOPaI.

Kam mynann KoOmmmsaTxon Myxo(hu3aTiHu opraHu3m cababu maiijoumnin 6eMOpHUXoU T'YHOTYH
Merapaaj. Jlap 4yHuH mapouT, (aboausTH CUCTEMAaX0H OpPraHu3M Jap XayIu HUXOMH TABOHOUH XY/T
cypaT Mmerupaja Ba Oab3aH 00 XoylaTM Ha3quK 0a maTojori MyBouKaT MekyHaj. Kam nrygaHu
3axupaxou (pU3MoJOrél Ba MyKOBUMAT 0a oMWiIXou MaH(p@ OOMCH MacT WIyJAaHU caMapaHOKUU
TaBJIMM, CaTXU JIOHUIIAHIY3M Ba MaxopaTXxou kacOm merapman [321]. Xomatu MyTOOWKIIABHH
OpraHu3M HUILOHAMXAHAaU TabCUPU MaH(PHUH MYXHUTH 3UCT Ba MEhEPU MYTOOMKIIABH 0a TabCUPU
MYXHUTH Te€XHOTeH# Mebommaz [167].

XaMuH TapukK, ap3éoun UHKUIMOGU YUCMOHUU JOHUIIYYEH OO0 HUIIOHIUXAHIIAXOU
aHTPOTIOMETPH Ba (PYHKCHOHANH HUIIOH MEIUXad, KU KHCMU 3HEAM OHXO JOpOHM XOJaTh
byHkcuoHanuu Tariupédra Ba UXTUIOIXOM CUCTEMaH BereTaTuBil MeOoIIaH] Ba HUE3 Oa yopaxou
WCIIOX{ Ba COMMIapAoH# AopaHy. MH ganenxo HUIIOH MeANXaH I, K IMKOHUSTXOU ()YHKCHOHATHA
CUCTEMaXOH aCOCUU OpPTaHU3M, 0aXyCyc XaMOXaHTHH (PabONUATH AU Ba Iy (CHHXPOHU3MHU TUITY
Hadac), Jap aKcapwsITH JOHUIIYYEH HOKU(OS acT. A3 XaMHH Py, a3 Py3XOHW aBBAJM TaxCHII Jap
JIOHUIITOX, 3apyp acT, KU YOPaxou KOXUIIH PUIIOpU acaly pyXii, 0eXco3uu XoiaaTu (PyHKCHOHAIIA,
TAaBOHMaH/ICO3UM MyTOOMKIIABH Ba MybTaIMIICO3HH MEXaHU3MXOU TOMEOCTa3 aMaJIil Kap/ia IMaBaH]l
[161, 162,214, 266].

1.3. Tabcupu (aboJuATH TABJIUMHI0O MEXHATHH [OHMINYYEH 0a WMKOHHUATXOU
MYTOOMKIIABI

Mytobukmasii € 6a mWapouTH 3uHAArii MyBO(UK ramral iK€ a3 XOCUATXOU aCOCHM MOJJau
3uHAa Oa mymMop MepaBan. 3epu Mahxymu MyTOOWKIIABHA Xamaw HaMyaxou (abonuaru
MyTOOWKCO3MM MOIap30[ii Ba OamacToMagan WHCOH (axMUAa MemaBaHll, KH TaBacCyTH
BOKYHHIIIXOU MyalsiHU (U3UONIOTH ap caTXM Xy4dalipaBil, y3Bil Ba OpraHU3Mil TAbMUH MerapaH.
MoxusiTu OnosIoruy MyTOOMKIIIABH Aap TalIaKKyJl Ba HUTOXJIOPUU TOMEOCTa3 (MyBO3UHATH JTOXHUJIi)
udoma me€baa, Ku UMKOHHM 3UHIATH KapAaHPO Hap MyXUTH Taridupédra tTabMuH meHamosn [ 148,
149, 291].

bo taritup €branu mapouTH MyXUTH JTOXWIHIO OepyHa, OpraHU3M HH3 MayOyp MelIaBajl, Ku
Oapxe a3 mapameTpxou (aboIUATH XyApO Tarkuup auxaa. ['omeoctas 6a caTtxu HaB, Ku Oapou
[IAPOUTH MyailssH MyBO(HKTap acT, Mery3apaj Ba Max3 XaMHUH acOCH MYTOOUKIIABUPO TAIIKFLI
Meauxan. UyOpoH KapiaHu (YHKCHSIXOM BaMpoOHIIy/la Xamella SIK HaBb «4opau (PU3HOIOTHID)
opranuzM maxcy0 €dra, 0a Gapkapopco3uM MapaMeTrpxou acocuM (paboIUsATH OH HHUTApOHHIA
1IyaacT. Xap K MeXaHu3MHu 4yOpoHii 0a Oapkapopcosum (DyHKCHUSXOM MyInaxxacu ocedédra
paBoOHa IIyJa, 3aXUPaxou MyBO(HK Ba MEXaHU3MXOH YyOpPOHH-MYyTOOHKIIABUPO (haboi Meco3a.
TaTOuku MH paBaHIXO a3 YOHUOM cHcTeMan acabu BereTaTuBil TabMUH Merapaan [191, 223, 224].

MyTOoOUKIIIaBit MHYYHHUH 0a paBaHIU TaXCWJI HU3 TaallyK Aopaa. MyToOuKIIaBii 6a mapouTu
TaxCWJ JIap Myaccucau TaXCHJIOTH OJIil TaMOMH JaBpau Taxcuiapo (apo Merupaj Ba MaBpUAU
OMY3HIIU MYXaKKUKOHU 3uéne Kapop rupudraact [128, 192, 249, 302, 353, 369, 378]. Myaiisu
nryaact, ku 6opbapaopun OamaHa gap ITapcxoW Japcit Ba rallpumapcit TanmaboTtu 3uénrappo 6a
MEXaHU3MXO0U MyTOOMKIIaBi 6a MUEH Meopas. bemrap MyToOuKIIaBii 6a paBaHAM TaAbIUM, MyXUTH
OM¥y3Hulll, OapHOMaxou MHHOBATCHOHH Ba YCYJIXOW HaBU TabJIMM OMyXTa MellaBaHI. TaaKUKOTXO
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HUIIOH JOAaH/, KA XOHaHAarone, ku THOKH OapHoMau Tabiumun JI.B. 3aHKOB Taxcusl MEKyHaH]I,
JIOPOM XOJaTh OeXTapu CUCTEMaxon (PYHKITMOHATA MeOOIIaH 1, KU 3XTUMOJIaH 00 TabCUPH TYIIOHUU
MEXaHU3MXO0U MYTOOMKIIIaBH amokamMaHs acT [72, 269].

XyCyCHATH XOCH MyacCHCaXOu TaxCWJIOTH OJIMHM 3aMOHABil J1ap T'YHOTYHUH HIAKIXOH TabIUM
udoma Me€baa: TEKCUAX0, MAIIFYJIUATXON aMallid Ba 1a00paTopii, KOPXOU KypCil, KOJUIOKBUYMXO Ba
uctudoiau Baceu TEXHOJOTUSXOU UTTUIOOTH. A3 UH Py, XUCIATH MyTOOMKIIABUN JOHUIIYYEH Oa
[IAPOUTH TAaXCWJI a3 WYPOM TalabOTH CaHWUTAPUBY TUTHEHA BoOacrtari nopan. Ske a3 oMmiIxou
acocuu xaB( Oa cajoMaTuM NOHUIIYYEH 3UEMIMIABUM XayMU O0opOapAopuu TabIUMi a3 Xucoowu
coaTxou 3u€IU napcit Ba raipunapci medormman [159, 270].

Taxcun map JOHMINTOX a3 JMOHUIIYYEH (HabONHMIATH 3€XHI Ba PABOHN-IMOIIMOHAIMU 3UEAEPO
Tanad MEKyHaJl, Ki J1ap BaKTH UMTHXOHXO, CAHYHIIIX0, MAIIFYJIUATXOU CEMHHAPHA Ba UINTUPOK Jap
KoH(pepeHcHsIXo 0a xaaau HUXoi mMepaca. XoJI0 paBaHIU TabJIUM 00 MUKIOPU 3UEAM UTTHIIOOT,
KaMOy/¥ BaKT Ba MAcChyJHUATH OajaH] MYyIIKWITap ramrTaact. [lap 4yHWH mapouT, (HaboIusSTH
CUCTEMaxOH OpPTraHu3M Jlap XO0JIaTH Xa/IM akcap cypaT Merupaj Ba 6ab3aH nap Map3u 0ailHu Mebep
Ba IaTojorus Kapop jgopaa. OMMIXOM cTpeccoBap Ba Tap3u Xa€TH KaMmxapakaT 0a cajomarii Ba
MyTOOMKIIABUM JOHUIIYYEH Tabcupu MaH(p@ MepacoHana. Carxu caloMaTHH JOHUIITYYEH
MyCTaKkuMaH 0a 3axmpaxou MYTOOWKIIABUU OPTaHW3M BOOacTarit opaj Ba XacTaruu MW
MeTaBOHa OOUCH XanangopiiaBuu (paboIuaATy K € SKYaH] cUCTeMau opranusm rapaaz [240].

MyToOukmaBin 06a TaxCuia Jap MyaccucaW TaxCWUJIOTH OJIii K paBaHIW Mypakkad Ba
Oucépuannba Oynma, TalIaKKyJlId MajlakaxOM MyalsHpo Tanabd MekyHan. bapowm mykobOmia 060
NYIIBOPUXOU MYXUTH TabJIMMi, a3 JOHUIYyEH Tanmad Kapaa MemaBaj, KA CTPATETHIXOH
caMapaHOK{ OMY3HMIIUPO MHTUX00 HamosHI. CaTxy camMapaHOKWU TabJIuM 0a Jdapayan OMOJATrHH
uoTuaOoNK NOHUITYYEH BoOacTa acT. JloHMIIIyEHe, KU CaTXy OMOJIaruH MacT JAOpaH/, Aap MyKouca
00 XaMCOJIOHH OelTap OMO/AAIy1a, HUIIOHIUXAHJaX0U MMacTTappo Aap TaXCUJ HUIIOH MEIUXAH]I.
ba paBanam MyTOOWKIIABA WHYYHHH OMIJIXOM WYTHMOM-TICHXOJIOTH, a3 YymJia MYHOCHOATXOH
OWJIaB# Ba XyJA0aX0oduXi TabCUPHU Hazappac mepacoHann [333, 387, 395].

Canomatuu JOHUINYYEH Ba YCTOJOH JIap MyacCHUCaXOU TaxXCUJIOTH OJIii 0a caTXH TAIIKWI Ba
IAPOUTH WYTUMON-TUTUEHHUH MYXUTH 3UCTYy TabiIUM BoOactaruu 3uén mopaa. Mysaddakuaru
paBaHAM MyTOOMKIIaBA acocaH 0a Tap3u TALIKWIM pedyad TabIUMP MapOyT act, ku Oosia capdu
3axupaxou Gpusznonoruu GaboIuITH GUKPUPO Oa Xaaau akaia pacoHan [95, 237, 322].

TaxKuKoTH Ty3apoHHUAITy1a Aap OOpau IMAPOUTH TAXCHUIM JTOHUIIYYEHN KOJUIEYH THOON SK
KAaTop pHOs HarapAuIaHd MEbEPXOM TMTHMEHHUPO MYailssH HaMyJaHI, KM METaBOHAHI 0a KOXHIIU
CaJIOMaTHH JOHHUITIYEH MyCOHMIAT HAMOSHI. [lap OXUpH Py3X0H Japci, HUIIOHINXAHIaX0N MUEHAN
XapopaT Ba HAMHOKHH XaBou cHH(XoHaxo 0a TaBpu Hazappac adzoum meé€dbann. Hak3m HuU3OMU
TaIIKWIA FU30 Ba XM3MATPACOHHMHM THOOW, macT OyJaHH CaTXy TaYXU30TH BOCHTAXOW THTHCHAH
axcii Ba HOMyHOCHO OyIaHu YaaBaiy Japcxo a3 MYIIKIIIOTH YU Oa ryMop MepaBan. Yaasanu
MalIFyIuaTxo 0a TanaboTH TMrUeHil 4aBoOry HaOyaa, XyCyCUSTXOM MYTOOMKIIABUM (PU3NUOJIOTUU
noHunrayEHpo 6a capbopuu TabauMit 6a nHOOAT Hamerupan [21].

Jlap myaccucaxou TaxCHUJIOTH OJIMM MYOCHP XOJaTXOM BalpOHIIABUH MEBEPXOU paBLIAHHIO
XxapopaTuu cuH(XOHaX0 Ba TasaboTH MapOyT Oa HIymMopau JOHUIIYYEH Jap TYpPyXX0 3ya-3yA
MyIIOXHJa MellaBaH]. TardupoT nap TapkuOu MIOCIIAaBUM XUMUSBUM XaBO Ba IMapamMeTpXou
MUKPOKJIMMATA MYXHUTU TabBJIUMA ca0T mrygaana. Mebenu cuHbxoHaxo 0a aHmo3zaxou OaJaHHUH
JTOHUIIYYyEH MyTOOMKAT HamekyHai. WMnoBa Oap wH, map Oucépe a3 Myaccucaxo HapacHIaHH
MalJOHXOM TabIuMil 0a Mymoxuaa mepacaia. Puos HamrygaHu MebEPXOHW THTHEHN a3 4OoHHOU
JOHUIIIYYEH OOMCH Xalalop TapAuaHy paBaHId MyTOOUKIIIABUH OPTaHU3M Merapaas [242].

Tap3u xaétu JOHUIIYYEH HU3 0a paBaHIM MyTOOHMKIIABUU OHXO TabCHPU MaH(pil MepacoHaI.
Tarliupor nap oJaTXOM FHU30M JNOHUIIYYEH, KU OO ap3uIIM MacTU SHEPreTUKUU pPy30Ha Ba
HOMYBO3MHATUHU TapKUOHW MOJIaXOM FU30# TaBCU( MeIIaBaj, Kaia rapauaaact. Tax iy TalKwi
FU30W JIOHUIIYYEH HUIIOH JOJ, KK TaHXo 69,7% oHX0 OacoMaau ONTHUMAIUHA XYPOKXYPHPO PHOS
MEKYHaH/I, K1 a3 uH 1rymopa 46,9% ce mapotubda Ba 22,8% 4op mapoTuda nap sk py3 FU30 METHpPaHI.
Hap 1y BakTt 26,4% Ba TaHxo gk 60p Aap K py3 5,2% noHunrayén xypok mexypaua. Xyayau 28,5%
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JOHUITYYEH a3 XYPOKXOHAXOU BOKEH Jap JOHHIITOX € HA3JUKA OH yMyMaH UCTU(OIa HAMEKYHAH]T
Ba Tauxo 71,0% stk MapoTnba nap py3 6a xypokxona mepasann [208].

Hap agabuétu wiMii MHIYHUH KaMOyIWXO Jap HU30MHU TapOUSU YHUCMOHHH JOHHUIITIYEH
MaBpuIu Taxjawin Kapop rupudrTaann. B.A. T'omoBuna Ba T.H. AxynoBa [64] 6a MymIKuiaoTH
YqOWJIOIITa J1ap aMaJUCO3WH CTaHAApTH naBiaTi oua O0a (anHu «DapXaHrd YUCMOHI» HIIOpA
MeHaMosiHA. Maxcycan, 60 4opil rapAuaHd HU30MH PEUTUHTMHM 0aXOAMXA MYLIKUIOTH J10JaHU
0axo (3au€t) Oa ¢aHHM Ma3Kyp Meml OMaJgaacT, 3epo MEbEPH Xaau aKalu XO3UpIIaBil Oa
MalIFyJIUATXO Jap Xy44aTry3opil HUIIOH JoAa HamryjgaacT. Taxiawin OapHOMaxou TablIUMUU
TapOUsI YUCMOHI NXTHIIO(PX0po OaliHu Tanadotu (panH# Ba HAOyJaHH MYTaXaCCUCOH Ba 3aXMPaxoH
MOJIA-TEXHUKA nap Kadeapaxo OmKop Kapmaact. Jlap mapouTw mrymopau 3u€au JOHHUIIYYEH,
MYIIKIJIOTH HOPACOUH CTAIMOHXO0, XaB3XOW IIMHOBAPH, TOJIOPXOH BAP3UIIA Ba TAYXU30TH MYOCH]
HU3 0a Mu€H oMasaact [99, 306].

[lcuxukii MyTOOMKIIABMM JOHUIIYYEH HU3 0a TaBpU TyCTypjAa MaBpUIU OMY3HII Kapop
rupudTaact [256]. Taxxkuxorn H.JI. Jlenucor [80] HumoH mox, ki 06a caTX¥ MYTOOWKIIABHH
JOHHUITIYEHU MyaCcCHUCaX0U TaXCUJIOTH OJIMH FAUPUHU30MM, HiIoBa 0a capOOpHH TabIUMEl, OMUIXOH
WYTUMON Ba PaBOHM, a3 Yymila MYHOCHMOATXou OalHMXaMAWTapuu JOHUIIYYEH Ba MYyaJIMMOH,
KaHOAaTMaH/# a3 IAapOUTH 3UCT Ba UCTUPOXAT, pedau py3, MyHa33aMm Ba myppa OynaHU FH30,
davonusaTH NPOPUIAKTUKA TabCHUPU MyXUM MepacoHauAa. [lap aiiHu 3amoH, 06a KypCaHTOHU
MyacCHucaxou HU30Mid UH OMHIIX0 KaMTap TabCHp MEPAaCOHAH]I.

TaaKuKOTH MyXaKKMKOHU XOpH4Yid 0a MyTOOMKIIaBUHM PaBOHN Ba MYTHUMOWHU JOHUIIYYEH Oa
MYXUTH TaxCWI Ba 0apKapOpPCO3UU PyXi Mac a3 X0IaTXOW TPAaBMATHKA OaxIiua mrynaany. 3UMHA
TaxKUKOT TabCUPU MaH(UH cTpecc 6a paBaHIu MyTOOUKIIABH, X0JaTH PaBOHM Ba KOOMIUATH (PUKPIA
cobut mrynaact. TadoByTX0 Aap caTXy MyTOOMKIIABUU JOHUINYYEHM Oaxim OakaiaBpuar, Kd
OapHOMaxoM TABJIMMUU AYIIBOPPO a3XyA MEHAMOSIH/I, MyIIOXUaa iryaaact. JloHunrqyénu 6akanasp
0a caTxu OamaHIu cTpecc pydapy mryzaa, Jap HaTU4Ya caMapaHOKHH TAbJIUMHH OHXO KOXHII Me€Oal.
Myaccupuu paBaHId MYTOOMKIIABUM PaBOHI TaBacCCyTH POXHAMON Ba JACTTUPHM JTOHHUIIYYEHU
coxrxou 0010 TaBaccyTH Myormpat Oexrap memasan [377, 339, 343, 400, 410].

Tubku tagkukot A. E. Ahmed Ba xamkopon [326], ku map maxpu Kapauii aHqyom noma
mynaact, 65,8% AOHMIIYYEH 3€pH TabCUPH CTpecc Aap caTtxu MuEHa Kapop pomTana. 91,5%
JOHUITYYEH TaBACCYTH TEJIEBU3MOH 0a cTpecc Iydop LIyIaHd, ap Xoie Ku TaHxo 26,5% xonatxou
Iaxcuu UpTUO0T 60 Teppopu3Mpo Kaiia kapaani. lap OaliHu aqoMaTxou cTpecc, acaboHUT OemTap
MaxXH [IyJaacT, KU KOOMIHITH MyTOOUKIIABUPO KOXHUIII METUXA/I.

G.M. Alarcon [327] cababxou xactarii Ba (hapcyaaruu TOHUIITYYEHU COJU aBBAIPO TaXKHUK
kapaaact. bapou taxjunu wH paBaHA Hazapusu xud3u 3axupaxo uctudonaa myn. MyalisH kapaa
Iy, KM 3aXUpaxou pyxil Ba YUCMOHH 00 caTxy MyTOOMKUIABUH IMCUXO(U3HOIOTA poOUTau 3u4
nopaua. [laiiBanou OaiiHu camomatii Ba cudaTé TaxXCWIM JOHUIIYYEHW TUO HHU3 HHILIOH J0]1a
mrynaact. Ctpecc, u3tupoO Ba Jenpeccus Hatuyau (aboIUsTH TabIUMil Ba kacOuu HomyBaddak
meOomana [231, 389]. Jlap paBaHau MYyTOOMKCO3UHM IIOXHMCH CTPECC, HHUIIOHAXOM 3XCOCH,
(dbusmosorii Ba paTopit aJJIOMaTXOM CTPECCPO HUIIOH Meauxan [354].

MyTOOUKIIIaBIH PaBOHUH JOHUIIYYEH 02 MyXUTH TaXCHIIOTH 0a caTXu (pabonudaT Ba napadau
MyOLIUpAaT BoOacTaruu MycTakum Jopaj. MyaiisiH nryjaacT, Ku JOHUIITYYEHU KypCXOU aBBaj HUCOAT
6a Kypcxou 0oJoit pabostap XacTanz. A3 UH py, pox0apuaTu MyaccucaxoH TaXCUIIOTH Ot 60s1/ 0a
TAIIKWIA XaMKOPUH 3XCOCHUHU OaliHU JOHMINTYYEH TUKKATH Yuani quxann [344].

Jap paBanau MyTOOUKIIABUYU TOHUIIYYEHN COJU aBBAJI HAKIIIK OMY3rop HU3 XeJlie MyXHUM acT.
bapou xamim MymKuioTi AaBpau MyTOOUKIIABH, 3apyp acT, KU K HU30MU SITOHAW OMY3HILI TalIKUII
710/1a 1aBajl, K1 Aap OH JOHHUIIYY MMKOHH HHTHX00 Ba UCTU(OaN poXy BOCUTaX0H MyBaddaxiapit
0a xagahxou TABJIMMHPO JIOIITa OOIIIA] Ba OMY3rop IIAPOUTH 3apypupo 6apou oH Myxaiié co3an [2].

E.B. Mopogenko [177] myToOuKmaBi, 1e3a1antaTcus Ba HYTUMOUIIIABUY IAXCUSATPO TAXJIHAI
HaMmy/a, 0a XyJocae oMa1aacT, Ki MyTOOUKIIABUH HYTUMO# paBaHIu (paboJIoHAau MyTOOMKATH (apa
0a MyXHTH HYTUMOW TaBaCCYTH MEXaHHU3MXOHM ACCUMWIIATCHS, peajanTarcus Ba HYTHMOUIIABA
MeOorraa. MyHocHOaTX0M HOCOJIMM Jap omia 0a caTXW MyTOOWKIIaBUM WYTHMOW-paBOHI Ba 0a
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OMOPUTMXOH MaF3M JJOHUIIYYEH TabcUpH MaH(#t MepacoHan . [lap maktabxou HopBerus nactrupuu
BOJIMIAMH ap paBaHIu MyTOOMKIIIABUH TaXCUJIOTH TabCUPHU KaMmTap aopan [65, 130, 297].

AKcapu MYXaKKHKOH MYTOOMKIIABUHM JOHUITYYEHPO TO KypcXou OXHUp uaoMa&banma
Mexucobania. BazHunuum taxcuil 0a XyCyCHUSTXOHM NMCUXO(HU3MOJIOrUN OpraHU3M TabCUPU T'YHOTYH
MepacoHa. Jlap 6ucép TaXKUKOTXO0 UMKOHHSTXOW MYTOOUKIIIABUY CUCTEMAH Tap Ul XyH ap3E0it
rapaunaasy [19]. Omy3umm 3axupaxou (yHKIIMOHAIMH OPTraHW3M Ba MOTCHCHAIM MYTOOMKIIABIA
UMKOH MEIWXaJ, KA CTPaTeTUSXOU TYHOTYHH MYHOCHMOATH OpraHm3M 0a MyXHT MyalsH Kapnaa
maBaHg [126]. Xanromu MyTOOWKIIaBid Oa IIApOWUTH IMAJAWIM 3WHAATHA, OCITap WXTHIONH
Je3aanTaTCuoH 0a Mymoxuaa Mepacan [260].

OMUIXOM MCUXOCOLHUANI J1ap TalllaKKyJId CTPecC Jap paBaHAW MyTOOMKIIABH HAKIIU KaTuai
MeOo3ana. Taxmwim Je3afanTarcusd TCUXOCOLMAI HHIIOH MEIWXal, KU JAOHUIIYyEHH Oe
OEMOPHUXOM COMATHKA MMKOHUATXOM MYTOOHWKIIABUM OallaHaTap JOpaHa HUCOAT Oa JOHUITIYEHE,
K# a3 0eMopuxou My3MuH pany mekamany [107, 254, 406].

C.A. barpeiMOeToBa [26], nap acocw TaxJWIN MIAKIN TaXCUIU JTOHUIIYYEH HUIIOH MEIUXA,
k# Tauxo 28,1% nyppa myToOuK mrynaann, 52,2% carxu Mmu€éHan MyTtoOukiasii Ba 19,75% catxu
MacT JI0paH.

TaxKUKOTH MyTOOWKIIABUU XOHAHIArOH 0a OOPXOW TabJIUME Jap MIAPOUTH TEXHOIOTHSIXOU
MeJarorud MHHOBAaTCUOHN HUILOH JOJAHA, KM TabCUPU OHXO 0a HUIIOHAMXAHAAXOU (PU3MOTIOTHIO
TUTHEHN Ba MHKUIIO(DHU YUCMOH# ryHoryH4anOa act. [lap sk TaxKukoT [25] coOuT rapaumaact, Ku
pedan (dabonu XapakaT Jap MyTOOMKIIABHM CHCTEMad TapAulId XyH TabCHUpPU MycOaT JoIlTa,
CyphaTH TAIIUIIH AP0 KOXHII MEUXA]] BA CATXH ITACTTAPH KaMIIIABUH XaYMH CHCTOJMPO 0a BYqy T
Meopa.

TaxKUKOTXO HUIIOH MEIWXAHJ], KU MYTOOWKIIABHHM KyTOXMYIJIATH TOHHUIIIyEH 0a Gopxou
3exHil 0e MMIAaTH MEXaHM3MXOM TaH3UMHM TapJullld XyH cypaT MErupaj Ba XyCyCHSITH MycOar
nopan [307].

Jlap naBpau Taxcuia JTOHHUIIYYEH 3€pH TabCHUPU OMUIXOU TYHOTYH Kapop METHpaH/A: MyXHUTH
HAaBU 3WHATHA, 00pX0H 31, MIAPOUTH UKIUMEA Ba SKOJIOTHsI. XyCyCaH JOHHUITTyEHU COJIM aBBAJI Jap
MapXujau aBBAIMHU MYTOOMKIIAaBH 00 MIUAIAaTH OemTap Ay4op MellaBaH/I.

Hap Taxkukore [31] coOuT mrymaact, KM JOHHITYyEHE, KM HUNIOHAMXaHAAX0W OallaHITapu
XapakaTna3upil Ba KyBBaW paBaHAXOHM acalil J1opaHn, nap omysuil myBaddakrapaniu, 06a ctpecc
yCTyBOpTap Oyaa, MEXaHHU3MHU TAH3UMH BETeTaTUBUHU (PYHKCHIXOPO O€ MIHIIAT METy3apOoHaHI.

Omum C.M. YepenanoB [298] myaiisH HaMyaaacT, KU MyTOOUKIIaBA 0a TaxCHII a3 MIAKI Ba
MyXJaTH TaXCHJ BoOacTa acT. JloHumrqyéHn Taxcwmim (OCHIaBi TaFHUPOTH OemmiTap gap cHCTeMan
OpraHu3M JIOpaHi, Aap XOJie KU JOHUIIYYyEHU TaXCHJIM Py30HA acocaH Jap Ay CECCHSIM aBBal
MUAAATH OerTap 9XCOC MEKyHaHI.

Hap omy3ummm kypcantxou BKJI Pycust HUIIOH 1012 Ty 1aacT, KU Jap X0JIaTh OOpXOU T'YHOTYH
OpPraHW3M BOKYHUIIIXOM MYTOOWKIIIABHHM KOMIICHCATOPHA HHINOH MEIAMXal, KU Jap OH CHCTEMau
HEHporyMopani Hakim Kanuain me6o3an [41].

[Haptxou nemaroruu Oexrap KapAaHU UMKOHHUATXOU MYTOOMKIIABUU OHUIIYYEHU JTIOPOU
HYKCOHXOH caJloMaTil MHXOSHMA: 1) Ha3zopaTé MycOMM XOJIATH YHCMOHU; 2) OMY3UIIM Ha3apusd
TapOusIM YUCMOHM; 3) TaKMWJI JOJIaHU MaJlaKaxou Xapakatii; 4) uctudoganm MaIKxou Maxcyc; 5)
TaTOMKU TEXHOJIOTHIXOU MYOCHPH CONUMIapaoHii [283].

MyBaddakusTa MyToOUKIIaBiA 6a Taxcuil a3 MaBKeH (paboau TOHUIIYY Ba OMy3rop BoOacTa
acT. neHTudukarcusn MyHIIKHIOT Ba POXXOU XaId OHXO 0a ad3oumu GpaboiusT Ba HATHYAXOH
TabJIUMA MycougaT MekyHaz [408].

JI.A. fIcroxoBa Ba O.E. Iluckyn [325] Oa Xynocae omaian, K nact OyiaHu caTxu TadakkypH
MaHTHUKHA, aOcTpakTii Ba (aszonr Ooucu ad30MIIM TIyMOpau JOHUITIYEHM Je3aqanTaTCHsIIy/1a
Merapzaasi.

Hap xopxou mimuu O.H. MockoBeHko Ba XxamkopoHami [178] HUIOH momaHa, ku Oapou
JOHUITIYEHU TOPOH HYKCOHXOU XapakaTi ucTudoau MyHocudbatu nHpupoain-nuddepencuanii nap
OapHOMaM peadMIMTATCHSI HATHYAXOHW XyO MeIuxas.
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Omum U.H. T'aBpuiioBa [56] 6a xymocae oManaacT, K 4aBOOM MyTOOUKIIIABUM PaBOH-3€XHM
06a OapHoman TabauMmil BoOacta act. JloHMIIYyEHe, KM Ay HXTUcOCpO (Ouonorus Ba XUMUS)
Mery3apoHaH], Imabakau xamOactaruu Oemtap JopaHA, Jap MyKowca 00 JOHUIIYYEHE, KU SIK
HUXTHCOCPO (3a00H Ba a1a0uéTH pyc) MEOMy3aHI.

MyTOOUKIIaBUH JOHUITTYEH 60 HYKCOHXOM CUCTEMau rapIuIli XyH Ba CUCTEMau Xapakat 060
MaIIkxou Maxcyc oexrap merapaan. A.A. [loB3yH Ba xamkopoH [202] Kaiig MEKyHaH[, K CaTXH
MYTOOUKIIIABUY FAHPHUXYCYCHUU OPTAaHU3M JIap YMYM MAacCT acT.

Myxkonca OalilHM HWMKOHHUATXOM (YHKCHOHAJIHMU CHUCTEMaW acabu Mapkasil, (yHKCHUIXOH
0oJIOMM pPaBOHM, CaTXHM IMIUIATH MEXaHU3MXOM MYTOOWKIIABUM CHUCTEMaW TapJdlid XyH Ba
HATUYaXxOMU TaXCWJIOTH JOHUIIYYEH HUIIOH MeIuXal, KU OaillHM OHXO poOuTam MyaiisiHe By4dy.n
nopan. Jouunrayénu kamrap myBaddax Oemrap 1opor HAMYIH BATOTOHUKWW TaH3UMU 3apOau T
Oyna, 6apou foHUITYYEHN MyBaddak XyCyCHsITH MapKa3HOKUHU HI0pau 3apOau TUJT XOC acr.

Tabcupu Oucépuanba nap TariupEOMM HUMIOHANXAHIAXOM BETETATHUBA 1ap JaBpau
MMTHUXOHXO, OSXTHUMOJIaH, 0a axXxaMHsITH Ba3bU CTPECCH-DMOTCHOHAIN OapoW JOHHINYY Ba
XYCYCUSTXOU HH(YHUPOJIHUIO TUTIOJIOTHH §, UHIYHUH 0a XO0JaTH MOTHIOWU CHCTEMau BEreTaTHUBH Ba
peakTuBHUsATAII BoOacTa acT [59].

TaxKUKOTH callOMaTUX JOHHWITYyEH aap HopBerus HUIOH JOJ, KM CaJOMAaTUU OHXOE, KU
OapHOMaxou KacOW MexoHaHj, HUcOaT 0a OHXoe, KM OapHOMAaxXOoW akaJeMil JopaHj, Oamrap acrt.
Xam3aMoH, (Gapoxam oBapAaHU UMKOHUATH (HabOIHATXOW YUCMOHHA 0apoM MEMTrHpuu 0EMOPHXOU
MY3MUH JIap OsIHJla aXaMUsTH KajoH aopaf [328].

N.IO. Akcapuna [9] map omMy3uIiy paBaHIW MYyTOOWKIIABUU JOHUIIYYEH Oa TaxCHil Xysoca
MeKyHal, Ku 53 % OM{3ropoH coaTxou MaB3yuu cUH(UPO TalIKuiI Meauxaui, 36 % aHkerary3opit
Ba Cyx0aTxou HHPUPOAHA MeTy3apoHaHI, 22 % a3 MaKIX0H Ha30paT, OMY3HUIIIH Xyq9aTXOH MaXCi Ba
Kop 00 BoiuaoH uctudoaa medapan Ba 7 % TPEHUHTXOPO AOUP MEKYHaH].

Ap3&0un nemakuy MyTOOMKIIaBUM TOHUIIYYEH HULIOH JI0J, KU OHXO HUcOAT 0a MyIIKUIIOTE,
KM Jap paBaHAM Taxcui OapMexypaHl, HUTapoH XacTaHi. MH MyHmKWiIoT TanaboTu OamaHau
paBaHIX0W 4yOpOH Ba MyTOOUKIIABUPO O0a Byqya Meopany [394].

B.I'. MapanoB Ba xamkopoH [155] mymoxmma kapaaHa, Kd ngapadaun MyBaddaxuar &
HOMyBaGakusITH TaxCWI Ba MYIIKWIAXOM OH Xamema cabadu H5XCOCH AYIIBOPA HECTaHI.
MaByyusiTé MH 3XCOCOT 0a XyCyCHITXOH 3€XHil Ba IaXCUATUU JOHUIIYYEH, UHYYHUH 0a aHelan
XYJITUHOCH Ba € Op3yH TaHXO MyTOOMK ITy1aH 0a MapouTH MaB4ya Ba TacIuM IryaaH 0a "qapaéHu
3uHjari" Bodacra acr.

A3 WH py, caTX{ MyTOOHMKIIIABHH JOHUIIYYEH 0a MyXHTH TaXCHJI HA TAHXO a3 OOPHIITH TabJIUM,
O0alky WHYYHUH a3 OMMIXOM paBOHW Ba HMYTUMOW, MyHOCHOATXOM OalHU XaMKJIacCHEH Ba
OMY3TOpOH, KaHOATMaH/i a3 IIApOWTH 3WHAAri Ba (aporar, Tap3u Xa€T, FU30 Ba (HabOIUATXOU
MEMITUPUH OEMOPUX0 TAHCHP METUPA/L.

MabayMOoTX0 3apypaTi TAaKMIJIM IIIAPOUT Ba apoxaM OBapJaHU MYXUTH MYCOUIIA KOp Oapou
(dabvonusaTu paBoH#, OamaHa OapIOIITaHU HATHYAXOU TabJIUMi, XU(]3uU caromaTii Ba Baceb KapJaHu
MMKOHUSITXOM MYTOOUKILIABUPO TAbKUJ MEKYHAH/I.

1.4. PaBumxou myocup 0apou 0exco3uu x0/1aTH (yHKCHOHAJIA Ba OajaH] OapaolITaHu
KOOMJIMSITXOM MYTOOUKIIIABHU JTOHUIIYYEH

Tap3u xaétu JOHUITYYEH TOPON KaMOyANXOoH YA MeOOIIa: puosi HaKapJAaHU pevau py3 Ba
Fu30, uctudoman mampyOboT Ba TamoKyKamid. Jlap MyXWUTH JOHHUIIYYEH XOJIATXOMU JIETIPECCHS
MabMyJIaH, K OOMCH MYIIKHJIOT J1ap CaJIOMAaTUH YUCMOHM Ba pyxil MemIaBanj. A3 UH py, 3apypatu
Ty3apOHHJIaHU TaI0upXxoe 0a MUEH Meosi I, KU XxanadamoH 0eXCo3uu X0aaTH (PYHKCHOHAIUN Y3BXO
Ba CHCTEMAaxOH T'YHOTYHH OPTaHM3M Ba caJloMaTUH JOHUIIYYEH Mmeborman [85, 46, 89, 375,390, 411].

bo uH Makcan, ycynxou ryHOTYHH TabCUPPACOHH 0a cucTeMaxou (pyHKCHOHaTA Oapou OanmaH g
OapaomTaHy KOOUIUATXOM YyOpOHKYHAaHJa Ba MYTOOMKIIABHH OPTaHU3M HCTH(OIA MEIIaBAHI.
Toypubau Tabo0aT Ba MEMTUPUA OEMOPHUXO HUIIIOH MEAUXAJ, KM MEXaHU3MXOH MYyTOOHKIIaBi Ba
XaCCOCHSIT acocu Oapkapopco3uu (yHKCUSXOM a3 gactpadTal OpraHm3M MeOomana. Ycynu
taboOaTne, ku a3 yonuow B.S. IllectakoB Taxmsi mrymaact Ba 00 HOMH «MeToAWKau (HOH-
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TapKuAmyaa» Maspyd act [311, 313], 6a gact oBapaaHu caTXy MYyalsTHH «KOPA»-H CAIOMATHPO
MMKOH MeJINXaJI. XaM3aMOH, MaIlIKXO! MeUTaTHBI-Ha(acKaIi 6apou Memrupuu 0ucép 6eMopuxo
Baceb UCTH(]OIa METIaBaH .

Jlap Mamkxou paBOHUTAaHaBH (peIaKkcalioHi), MAIIKXOH PyXil Ba 3eXHI XaM4yyH Oucépcarxa
XHcoOuIa MelaBaHI, Ku GaboHsITH PaBOHM, (PUKPH Ba Xapakatupo aap O6ap Merupas] Ba TabCUPU
mupobaxmu KaBit fopany [244]. Wang Y. [403] taBcust meauxaj, Ku 6apon 6€XCO3Un CaTOMaTHH
pyXit Ba YUCMOHHUU JOHHUIIYYEH Mamkxou Tait YUu uctudoma maBaHj, Kd TabCUpU MycOaT JopaH.
XaM4yHUH, a3 YOHMOM MYyTaXaCcCHUCOH KHHE3MOTepamus XaMuyH BacWial TaH3UMHU KOOWIHATU
MyToOuKImaBi uctudonaa memanaa. OH 6a aQ30UIIHN IIyMOPan MAXCOHNU 00 HHKUIIO()H MyTaBO3HHU
YUCMOHH, CaTX{ KaHOATOaxXIM MYyTOOWKIIIABA Ba HHUIIOHIWXAHIAXOW XyOW MHKUIIOpHU acabil Ba
paBoOHI MycouaaT MeKyHas [263].

Anomatxou OapBaKTH HOMYBOGUKIIABA Jap AOHUIIYYEH nap UGTUAOW TaxCHII Jap LIAKIU
TAFUMPOTH HUIIOHIUXAH/IAXOH ACOCUU X0JIaTH ()YHKCUOHAIA 30XUp MerapIaHa. Mamrkxou Kaluiii
(ctpetu), Hymmganu doun ruéxuum «KamayHok» Ba o00u coxtopmop ©Oa HeCT KaplaHu
CHUMITATUKAKOTOHHSI KyMaK Kapia, WHAEKCH 9XCOCOTH MycbOarpo 0a TaBpu Hazappac OamaHp
Mebapaopany [136]. B.B. Mapkun [157] Gapoun TaH3MMH X0JIATXOM HOMYTOOHWK Jap JOHHUIIYYEH
ucTudo1an aIalTOTEHXON PACTAHUTUPO, Oa MOHAH/IM HACTOMKAW TUMOHHUK Ba apayvs, SKCTPAKTH
paauoian ryJlodupo MEMIHUXOJ KapJaacT, KU Jap MeMTHpUU X0JaTXOHM HOMYTOOMK MYyacCUpPaH].
N.P. KynmaramberoB 60 xamkopoH [140] ycynu ncuxorepanusu KyTOXMYyIIaTh TYPYXUPO Taxus
HaMyJIaH[, KU 0apou UCIOXH XOJaTXOH HOMYBO(DUK J1ap TOHUIIYYEH caMapaHoK ap3E0il Merapaa.

ba ammemam JI.B. BuaryxoBa 00 xamkopoH [51], TapOusiu 4YucMoHE 0057 4Hy3bU
YyJOHAIlIaBaHal TEXHOJOTUSXOU XU(]3u caromaTii 0oIaj, 3epo OH Jap TAlIaKKyJId Tap3u Xa&Tu
COJIUMU JOHHUITIYEHU MYOCHDP HAKIIM MYXUM Aopaja. Mamkxou YUCMOHM SIK KaTop TardupOTXOU
Mycbatpo nap davonuaTd opraHuzM 0a By4yyn oBapaa, 6a MyKoBMMAaT 0O CTpeccXO0 MyCOUAAT
MeKyHaH]. bapou 6exco3un cajJoMaTii Ba MybTaIMIICO3UN XOJIATXOU MICUXO(PU3UOTIOTHU TOHUITTYEH
nctudoan MayMyaxou TpeHaKEPH-OMy3UIIIi Ba a3poOUKa TaBCHs 1o1a MemraBana [98, 125].

P. Fritz [359] ycyne Taxus kap/1aacT, K METaBOHAJ] Ba3bH BOKEUH OMOTICUXOJIOTH Ba HMUTUMOUH
maxcpo ap3€om Hamosin. Mamkxou WHGUPOAA Aap TypyXXou XypA HUMKOHHATH Baceb Oapou
Oexco3uu casiomarii papoxam MeopaHa. XaMUyHUH, KOOWIHITH XaHAuIaH 0a Xy 6a JOHUIITIyEH
KyMak MEKyHaJ, KU MYIIKHJIOTH Xa€T Ba (paboIUATH aMaTUuaIOHPO OCOHTAP MYIITH cap HAMOSHJI.
OMy3HIlId TEXHUKAXOU KOXMIIM XallM, XyJITaH3UMKYH Ba Oaxmuiy xyJ Oa JOHMIIYYEH Oapou
Mal10 KapAaHu YbTUMOJ 0a Xy 1 Mycouaat MekyHaua [374, 379, 385, 396, 407].

C. Murdock Ba xamkopoH [384] catxu cTpecc Ba Majakaxou UAOPAKYHUHU OHPO Jap MUEHU
JOHUITIYEHU THO TaxIuia HamyaaHna. HaTtudaxo HHUIIOH momaHn, KU (apKusaT OaltHM YMHCXO Aap
caTX¥ CTPECcC BYy4Uy. JIOpaj, Bajie OaifHW HUMCOJAaW TaxXCHJI YyHUH (apKusAT Mymoxuaa Hamrya. Mx
HUIIOH MEANXaJ, KU JOHUIIYYEH OO0 Majlakaxou UIOPAKyHHH CTPECCpO OMy3aHi. XaMm3aMOH,
ncOOT ImIyAaacT, KM HUIIOHAXOMW 3epKadarii (CyOKIMHUKI) 0a KaHOATMaHI{ a3 MyHOCHOAaTXO Ba
CaTXU CTPECC TAbCHUP MEPACOHAH/ Ba UMKOHU MYailsiH KapaHU CTPATeTUsAXOU T'YHOT'YHH MyOOopHu3a
60 ctpeccpo hapoxam meopan [404].

Orox HaMyaHH JOHUIIYYEH Jap Oopau OMUIXOH HXTUMOJIMU CTpecc, KU 0a kacO BoOacTaaH[,
Ba TaTOMKH Yopaxoe, Ku 0a pyIIau MajlaKkaxou WYTUMOW Ba KOOWIUATH padbyi MYIIKWIOT paBOHA
IIyJaaHa, POXH MYyacCHUpH TEMITUPHH TAMOIOIXOM MaH()HUH CaJIOMAaTHH PyXil Ba HOMYBO(PHKUU
TaxcuioT 0a mrymop mepasajn 176, 368].

Jap yann TaxKuKoT Tabcupu MHTepHET 06a KOOWIHMATH OapKapopCO3UH PYXUHU JOHUIITIYEH
Oappaciéi mrygaact. TaxXKUKOT Jap TypyXW TOHUINYYEH HUIIOH JOJAHJ, KA TAaHXO MYOIIHpaT
taBaccyTH MHrepHer 6a O6exOyaum xonatu pyxit Hamepaconan [401]. [lap sx Kartop TaxKHKOT
WHYYHUH TEXHOJIOTUSXOH TabJIUMIl MaBpuIu Oappacii Kapop rupudraany, ku xagadaiioH TabMUHA
cudaTh TaxXCWIOTH JOHUIIYYEH 00 KaM KapJaHU (UIIOPXOH IXCOCUIO PYXil Ba XU(3HU CaTOMaTUU
oHx0 mebomay [147].

Aiinu 3amoH nap Pycus Ba 6epyH a3 oH, Baceb ucTru(ho1a OypIaHu yCyIU HA0PAKyHUH OUOJIOT
(meTonmu 60300acanmo3un MmyHocu6 — BOC) Gapow TaH3UMH HU30MXOHM BHCCEpaIil MYIIOXH]IA
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Merapaaa. MabayMOTXO MaBuyJaHJ, KU MH METOJ 0apou HCIOXU XOJaTXOH e3adalTaTCHOHI,
JMCTOHUSU BETE€TaTUBI-COCY/Ii1, 0EMOPHUXOU HEBPOJIOTH Ba aIKOroin3m uctrudoaa memanas. bex0Oya
OaxIMIaHu KOOWIHSATH TaH3UMH PETAKCCHOHM XaM Jap HUIIOHANXAHAaX0H BETETaTUBH Ba XaM J1ap
HumoHauxanaaxou D01 mymoxuaa memasan [45, 66, 102, 199, 248, 258].

Slke a3 paBUIIXOM MYyXHMH 0€XCO3UMM XONaTH (PYHKCHOHAIA Ba CAJIOMATHH JAOHUIIYYEH —
OexTap KapJlaHu MyXUTH WYTUMO# dap OaliHHW OHXO, TAIIKWIN TypycTU (paporat, 4aadu oMy3ropoH
Ba MAabMYpPHSITH JOHHINTOX 0a TaJAOUpXOW TAIIKWIA MeOomaa. Bazpu HOCONMMH JIOHUIIYYEH
OuHOOAp MCTEHMOJIM TAMOKY, MaBOJIHM MYyXaJIUp Ba MAIIpyOOT 3apypaTH T'y3apOHUIAHU CyX0aTXou
MIEIITUPH Ba BOPU KapAaHu paHHH Maxcyc Oapor MyKOBHMAT 00 0AaTX0H 0ap0 TabKU MEHAMOSI]I.
OMy3ropoH 005/ CTPaTErUsIXOU TaCTTUPUH CaJIOMaTUH PYXUHU TOHUIIYYEHPO TaXysl HAMOSH, KU UH
0a UIOpaKyHHUH CTPECC Ba KOXUIIIM HUIIIOHAXOU JISTIPpecCcHs MycouaaT MeKyHaa. Basudau qoHUIIToxX
— TaxXysgW CTpPATETHsIXOM KyMak Oa JOHMIIYyEH map MyOopu3za 00 MYIIKWJIOTH OaamaiioMaja
Mebomraz. Xamry Gaciu UH Machaslaxo 00 HIITHPOKU MabMYPHUSTH JOHHUIITOX MMKOHITa3Hp acT [364,
366, 367, 393].

Camtu ad3anusTHOKH (HabOTUATXOC, KU METaBOHAHJ TabCHpPU MEMTHPUKYHAHIA Ba
COJUMTapAOH JolTa Oomana, uH Kopxou (abvonu caHuTapii-mabpudartii jap OaltHU TOHUIIYYEH,
BOJIM/IaiH Ba OMY3ropoH mebornaj. Slke a3 KOHCeNCcusxou Tamakkyyiu Tap3u Xaétu coium (TXC)
nap MOHUINYYEH Oa TallakKyld MapXWjIaBUU Malakaxou MNemrupuu 0eMopuxo acoc &draacrt.
Tamakkynn manakan kacoit acocépran TXC many yHcyppo maapdap merupaj: MyailsiH HaMyAaH!
xanad, Tamxuc, paboIuATH MyCTaKHIIOHA Ba 3epU poX0apuu OMY3rop, COXTOPH MAHTUKUU PaBaHIN
TaBJIUM Ba (DabOJIUATH UCTOXHH OMY3TODp [28].

Ske a3 BocuTaxou (haboIUATXOU NEMITHPUKYHAHAa — TY3apOHHUIaHd MyHTa3aMU MyOHHAXOH
THOOW nap OailftHU JOHUIIYYEH acT, 3P0 CaTXH MypOYHATH JTOHUIITYYEH Oa MyacCHUCaxou THOOH macT
0okt MmemoHaa. Carxu OanaHIu caloMaTUXd YaBOHOHMW TaXCWJIKYHaHJa HUIOHAW MyXUMHU cUbaTH
taxcunmeOoman. Jlap un 3amuHa, Bobactaruu oucépcarxau cudar Ba caioMaTuu 3uHIArn 6a MUEH
meosia [300].

bap acocu TaxkukoTtu ry3aponunamnryaa [108], rypyxu cuanyconuu 15—19-conan noHumayex
Ba XOHAHJIATOHU MyacCUCaX0H TaXCUJIOTH MUEHA XaMUyH I'ypyXu acocuu Xanadii nap Taprulu tTap3u
Xa€TH COJIUM TENTHUXO/ MeMIaBa/. XaHTOMH TY3apOHHIAHU YOPAOMHUXOH TEITHPUKYHAHIa 00T
0a Tariinpu MyHocuOaTu 6eTadoByT 0a caJoMaTHH IMAXCA AUKKATH Maxcyc J0/a IaBa.

A.N. TloramoB Ba xamkopoHain [212] 6a koxumm 6emMopuxo Ba (aBT gap MUHTAKaxoe UIIopa
MEHaMOSIH/I, KU Jlap OH 40 4OpaOWHUXOW KOMIUIEKCHU TUTHEHH Ba OapKapopco3uu THOO# amaii
Merapaan. Tamakkynu Tap3u Xa€Tu oM 00 TapOusu MabHABH-aXJIOK alloKaMaH I Oyaa, TAaTOMKH
pPaBUIIKA COJUMIapJAOHUU MYXUTH TabIUMUPO Talad MEHaMos, KM Jap acoCH MYHOCHOaTH
ap3uimMany 6a camomaTit Ba pyxusiu Mmycoat cypat merupan [1, 17,37, 49, 251, 308].

bo wmakcamu Oamann OapAOlITaHH CcaMapaHOKUKM 4YOPaOWHUXOWM NEIMTHPUKYHAHAA OO0
Taypubau aman| Jap 3aMHHAW ONTHMH3ATCHSIHM FU30, TAlIakKyln Mayakaxow amanmmu TXC Ba
uctudoan yCynxou aHbAHABHHM COJIUMrapAoHi (Bap3uil, oOyTo0, ¢usnorepanusi) Oa Hazap
rupudTa masaz [183, 193, 209].

BapHoman conmuMmrapionii Taxus LiyJa, 4OpaOMHMXOM TYHOTYHH OMMAaBH amajil Kapzia
MeIIIaBaH I, KH MaKCaJl OHXO OeXTap HaMyJJaH!U KOOMITUATXOU MyTOOUKIIIABHH JOHUITIYEH Ba XU(D3U
casiomatud OoHX0 MebOomran [218]. TaxkukoTu ry3apoHujamryna gap WHCTHTYTH TaHIypyCTUH
qyambuaTud [apBapn oua 0a KaHOAaTMaHAMM JOHUIIYYEH a3 3UHAAr# Ba TabCUPHU HCTEBMOJIU
MamipyooT 0a OH, XaMuyH JacTrupii nap tatouku xamadxou O6apHoman «Omamu comum — 2010»
xu3Mat MekyHan [412].

Hap paBanau QabonusaTi wiMid-amanii TuOku OapHomam JILLA. IlpockypsikoBa Ba M.OD.
CaBuenkoBa [218] OGapou MOHUIIYYEHM XaMad KypCcXO YOPaOMHHMXOW TEMTHPHUKYHAH/IA aMalli
mrygaasa, kKu 0a pymyid MIaXCHUATH COJUM a3 YUXaTh WYTUMOHM, PAaBOHM Ba YHCMOHM MYCOHIAT
menamosHa. O.M. EpmokumoBa [91] TexHoJOTHsIM MypakkaOu ap3E0MH CKPUHUHTH CaJIOMATHH
YaBOHOHPO TaxWs HaMyJaacT, KM HMMKOHM TaIlIXWCH HJOHO30JI0TH, XOJaTH pPaBOHU-XUCCHA Ba
HEKyaxXBOJUH AXCUSITUU JOHUITYYEHPO PapoxaM Meopa.
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Cucreman mamkxou ncuxodusukuu nemuuxoamyaan H.H. Hexxkuna [185] nap myaccucaxoun
TaBJIUMI XaMUyH OapHOMau HaBU UXTUEPUH TapOUSH YUCMOH# TaBCHs joa MemniaBas. M 6apHOMa
Ha TAaHXO YHCYPXOHM OMY3UIIMPO, OAIKU Yy3bXOU PAaBOHN Ba MYTUMOUPO HU3 jaap O6ap rupudra, 0a
XaMOXAHTCO3UU PYLIAN NCUXO(MU3UKA Ba HMCIOXU HUXTHIOPOTH PABOHI-BEr€TaTUBA HUTApOHHA
IIy/1aacT.

bapou taxkumu npuHcunxou rurueHur tap3um xaétu conmm H.I'. KokeBHukoBa Ba B.A.
Karaesa [119] uyHuH TaBCUAXO MEAMXAH/I:

® a3 COJIM aBBAJIM TaXCWJ TAIIAKKYJIH HUTAPUIIH MycOat 6a TapOusii YUCMOHIA;

e Taxus Ba TATOMKU OApPHOMAXOH TAhJIMMUU JOPOU CAMTHU COJIUMIapA0HM;

e ucTudoaau MAKIXOU HaBU (HabOIHATH TApOUSIU YUCMOH;
JI0JIaHU MaIIBapaTXo ouj 0a UCIOXU FU30;
TAIIKWIA MyXUTH MYCOUIH TaBJIUMIA;
TAIIAKKYJIM aHTe3au YCTyBOp Oapou Xud3u caromMaTiy HHOUPOIA Ba YaMBHUSTH;
Ty3apOHHIaHH KOPXOU MPO(MIAKTHKA OO0 POXU TAIIAKKYJId HUMHYH YOJUOW Tap3u
Xa€TH COJIUM.

C.A. Kanunogckas [110] macwkanau papxaHru caioMaTupo Jap yomea Tax, i Kapaa, 3apypaTa
XaMOXaHTCO3UN Xanahxo, MPUHCUIXO Ba METOJOJOTHSIM amalil HaMyJaHH TEXHOJIOTHIXOU
COJTUMTapAOHPO Jap MyXUTH SITOHAHM TabJIUM HUIIOH MEIUXA.

A.B. Jloronenko Ba xamMmkopoHar [153] Tabku MEHAMOSIH]I, KM Machajan XU(3u caToMaTUu
JOHUIIYYEH SKE a3 MYIIKWIOTH XaHy3 Mmyppa XajHamryaa meOoman. A3 uH py, GapHOMaxou
CoOMMMTapAOoHi 0apon YaBOHOH 00 Makcaau Xu(3 Ba TAXKUMHU CaJOMAaTUX HACTH HaBpac GaboioHa
taxus memaBan. [llaptu myxummu xap sk 6apHOMau NMpOPUIAKTUKA — ap3é0MH caMapaHOKUHU
YOpaOMHUXON COJTMMIapJOHUCT. Jlap MH caMT Taxusii 0apHOMaxOoW MyKaMMalld TaXKUKOTH WIIMI,
npoduIakTUKa Ba TaXKUMHU CaJOMAaTHUU JOHUIIYYEH, UHYYHUH MOJETU MOHUTOPUHTH HYTHUMOI-
ruruenun JI.C. UrnaroBa [103], Momenu TEXHOJOTHUAM MAIIKXOU YHUCMOHH Jap MYXHUTH
comumrapaonun F0.3. I'yakoB [73] maBpuau TaTOMK Kapop rupudTaann. MHUyHMH, paBHUIIM
WYTUMON-OKOJIOTHA Jap moupan OapHoMam «CajloMaTHH IIAXCH COJMMM» amanid memasan [206].
Hctudonan dopabunuxou TtabobaTui0 MpoduIakTUKiA 00 AapHa3aplOIITH XOJIATH PaBOHM Ba
COMATHKA Ba 3aXMpaxoW MYTOOMKIIABHM OPTraHU3M, MaxcycaH O0apou KyJaKOH, TaBCHUS 01a
MemraBan [44, 314].

T.B. Ilo3aeesa [204] camTu 0sSsHAAAOPPO Aap TAKMUIU EpUX THOOUIO MYTUMO# Oa YaBOHOH Jap
kaOynu bapHOMaxou maBIaTUM HIOPAaKyHUHM cajloMmarii MeOuHan, ku gap acocu KoHcemcusu
TalIaKKyJIu padTOPU COIUMIapaoHi Tapxpesii mygaana. MH ryna 6apHomaxo MIMKOH MEIUXaHd, KU
Jap MOHUIIYYEH XUCCU MAChYIUSAT HUCOATH CalOMAaTUU XY Ba aHT€3al HUTOXIOPUU OH TAIllaKKYyJl
éoa.

Jap anabuétu uiMuu Maxcyc TaxKUKoTe ouj 0a uctudoan HU30MU MOHUTOPUHTH HYTHMO -
rUrMeHit 6apou HasopaT Oap Xo0JlaTH cajloMaTHM axoJjiil Ba MyXUTH 3uUCT 4oil mopanpn [82]. Hdap
HATUYad MOHUTOPHUHT IIAXCOHE MyaisH MerapiaHi, KU 0a TypyXH XaTapH NacTIIaBUU CajJoMaTit
JOXWJI MemaBaHj € ajutakail 0eMopuxou MyalsH AopaHll. XaMUyHHH OMHJIXOW MYXUTH 3HUCT Ba
MOJIZIAXOM 3axXpoiiyll, K 0a OpraHu3M TabCUpH MaH(p@ MepacoHaHa Ba 0a pyumyau OeMOpHXO
MyCOUJaT MEKyHaH 1, MyalsiH Kap/ia MemaBan. Myiaxxac HaMy/1aHu XaB(hu canoMaTHH axoJli gap
IapOUTH (PUITIOPU AHTPOIIOTCHI XaMUyH MIAPTU 3apypPUU KOXHUIIH MAWIOUIIN AKIXOU TYHOTYHH
naroJiora 6appaci merapaan [289].

Hap 6apobapu uH, 3apypatu MyHocuOatu ¢apkkyHanaa (auddepencuanii) 6a Tamakkymiud
Tap3u Xa€tu conuM 00 JapHa3apAOLITH Bazbd HKOJIOTH Ba MYTUMOHMIO MKTHCOAMM MaXaslld 3HCT,
HaMyJM Myaccucau TabJIMMi, CHHHY COJ Ba YMHCH JIOHMIIYYEH TabkuJ Merapaan. Taypubau
TAIIKWIA KOPXOH COJUMTIapJOHUN YUCMOHM Jap JOHUIITOXXO0 YaMbOacT kapja uryaaact. Ce caMtu
acocu¥ (pabONUATH COTUMIapAOHUN YUCMOHI MyalsiH Kap/a Iy aacT:

1. camTu Bap3uILii;

2. CaMTH COJIMMTIap/I0H;

3. caMTH OMMaBUU TapOUSU YUCMOHIA.
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TaTOuku OapHOMau OoMoOJaIlyja UMKOH MEJIHMXald, KM MUKPOKIUMAT Jap OallHU T'ypyXXOoH
JTOHUIIYyEH OexTap rapjaj] Ba MIymMopau JAOHHUINYyEHE, KW O0a TapOWUsAM YUCMOHN MAaIlFyJaH],
adzourn €0ax [14, 78].

MaByyausatu UMKOHUATXOU ucTUdoman Tanadotu CTaHAApTH JaBIaTHUM TaXCUJIOTH KacOuu
Oenepamuu  Pycust nmap Myaccucaxou TabiMMHHM KacOiW O0apoW TamlakKyldd CaJOXUSTXOU
COJIMMTapAOHi J1ap JOHUIIYYEH MyXOKHMMa MelaBaj. TaTOMKHU HAaclli HaBU CTaHIAPTXOU TabIUMil
Jap YyHUH MyacCHCax0 UMKOH MEJNXaJl, KU Xap SK MyacCHCau TabJIMMil 02 MyXHUTH COMMIapOHA
Ta0 M1 €0aJ1 Ba XaTMKYHAHJaTOHA OH Ha TaHXO0 MyTaXacCUCOHHM COXUOKAcO, OaIKu MaXCOHHU TOPOU
JIOHUIII Ba MaJlakaxou XU(3y TaXKHMHU CAIOMaTHH [IaXCcit Ba YaMbuATH Oommany [87].

DaboNnUITH MyacCHUCaXOU TaXCUJIOTH oy 0osia 6a Xu(3y TaxKUMHU CajJOMaTHH JAOHUIIYYEH
paBoHa maBaja. TatOuky GapHOMaxou JaBiaTi ouja 0a TapOUSU YUCMOHHH JOHHUIIYYEH TO X0 Oa
HATHYaxOM TUIXOX HapacupaacT. A3 uH ca®ad, Mackanau 4yJ0 KapAaHU CaMTH Bap3HIll a3 CaMTH
TapOUsU YUCMOHUU CONMMTapJOHUN JOHUIITYYEH O0a MuéH omanaact. ®aboUATXON COMUMT AP IOHA
Ba MEMITHPHUH OJIaTXOU 3apapoBap 00si1 Jap cucTeMan TapOUsSBUU Xap SIK MyacCUcau TaxCHIIOTH OJIit
MakKoMH xoca jorta 6omans [131].

bapHomaxou Tamakkyiau Tap3u Xa€TH COJIUM Jap KHUIIBApXOM HA3IUK Ba Oyp HHU3 Taxus
MemaBana1. MaxaynusaTxo ouja 6a Gypyum HyIIOKMXOU CIIUPTA Ba MaxCyJIOTH TaMOKY YOp# IIya,
MyOopu3a 0ap 31 aXHIIABUH MaBOIM MyXaaaup Oypaa memraBan [232].

Jap anabuért MablyMOTH TaXKUKOTH OalfHAIMWIANA JMap coXaw MPOPUIAKTHKAU OEMOPUXO
oBapJa MeIIaBaj, KM TaTOMKHM OHXO Jap KHIIBAapH MO, XyCyCaH Jap MyacCHCaxOu TabINMi Ba
Tab0o0aTii, MyBOGHK Ba 3apypil IIymMOpHIa MemIaBaja. XaM3aMOH, KOHCEICHSH HaBH PYLIIN
TaHaypyctun Pycust map 3amuHau pyniaum Hoocdepit, TaTOuKu nouxan Muumu «Canomatiny Ba
Ba3u(axou CTPATETUH TAMIAKKYJIH MUJUIATH COJIMM MaBPHIU Tax)mi Kapop rupudraact [71, 74,
129].
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NPUMEHEHUME STEM-IIOAXOJA U OHTOJIOI'MYECKOI'O _
WH)KMHUPUHI'A B ITIPOHNECCE MHHTEHCU®UKAIIMA KOMIIETEHITAHN
HNPEIIOJABATEJIEN

BA3APOBA MAJIMHA "/KOMAPTOBHA
IMoctnokropant HAO «BoctouHo-Ka3axcTaHCKOro TEXHUYECKOTO YHUBEPCUTETA UM.
J.CepuxbaeBay, r. Ycrb-Kamenoropcek, Kazaxcran

YBAJIMEBA NTHAUPA MAXMYTOBHA
AccouunupoBansslii mpogpeccop HAO «Boctouno-KazaxcraHcKoro TeXHHUECKOro
yHuBepcurteta uM. [I.CepuxbdaeBay, r. Ycre-Kamenoropcek, Kazaxcran

Annomayusn: B cmamve paccmampusaemcs unmeepayusi STEM-nooxooa u memooos
OHMONOSUUECKO20 UHICUHUPUHRA 8 NPOoYecce UHMEHCUPUKAYUU NPOGDHeCCUOHATbHBIX KOMNemeH YUl
npenooasamerneii. [loouepxusaemcs, umo cospemennas yugposas mpancgopmayus oo6pa306anus
mpebyem He MONbKO 6HeOpeHUs Medcoucyunaunapuulx npaxmux STEM, no u npumeHneHus
Gopmanuzoeanubix Mooenell 3HAHUL, 00eCneyusaowux  CO2NACOBAHHOCHb  COOEPICAHUS,
npo3pPAYHOCMb  00PA30BAMENbHBIX MPACKMOPULL U  B03MONCHOCMb AOANMUBHO20 0O)YEeHUS.
Onumonocuueckuil UHICUHUPUHS BbICMYNAENm UHCMPYMEHMOM CUCeMAmu3ayuu KoMnemeHyul,
8blABNIEHUs NPODEN08 U NOCMPOEHUs UHOUBUOYANbHLIX MPAEKMOPUll pazeumus neoazozos. B
pabome aKyeHmMupyemcs. GHUMAHUE HA BO3MONCHOCMSX UCHOIb306AHUL OHMOAO2ULL  OJis
unmezpayuu STEM-oucyunnun, a makdice 015 paspabomxu yupposwvix UHCMPYMEHMO8 OYeHKU U
MoHumopunea keanugpuxkayui. IIpakmuyeckas 3HAYUMOCHb UCCAEO08AHUS 3AKTIOUAEMCs 8
CO30aHUU MEMOOOJI02UYECKOU OCHOBbL 0151 NOBbLUEHUS IPDEKMUBHOCMU NPOSPAMM NOBbIULEHUS
Keanupurayuu U  npopeccuoHarbHOl  nepenod2omosKu  npenooagamenetl. 8 - YCI0BUSX
yughposuzayuu 0b6paz0eanusl.

Kniroueswie cnoea: STEM-no0xo0, onmonocuueckuti UuH*CUHUPUHS, 6a3bl 3HAHUL, YUpposas
mpancgopmayus 00paz08anusl, MoOeib 3HAHULL.

B nacrosimiee Bpems B PecriyOnmke Kazaxcran yaemnsercss ocoboe BHUMaHue 00pa30BaHHMIO,
HCTOJIb3YIOTCS HOBBIE MOAXO/IbI, BBINOIHIECTCA U(pOBU3aLUs cucTeMbl 00pa3oBanus. B cBs3u ¢
3TUM HEOOXOJIMMO pa3BUTHE LU(POBBIX HABBIKOB LIKOJBHUKOB MJI JajJbHEHIIEro pa3BUTUS
00pa30BaTENIbHBIX CIIOCOOHOCTEN M IMUHOCTHOI'O POCTA.

s obecriedeHuss KOHKYPEHTOCHOCOOHOCTH, TOCYJapCTBY HEOOXOIMMBI CIIELUAINCTHI,
CHOCOOHBIE OCYILIECTBIATh WHHOBALMOHHYIO JesTeIbHOCTh. IloTpeOHOCTH B HOBaTopax B
o0pa30BaHMM B COBPEMEHHOM MHpPE MPUBOAMT K CMELICHHMIO CIOXKHUBIIMUXCS mpuopureroB. Ilo
MHEHHUIO aBTOpa, CJIEAyeT Pa3BUBATh HABBIKM KPUTHUYECKOTO MBIIUICHUS, U(POBHIE HABBIKH,
KOTOPBIE BaYKHBI JIJI1 MHHOBALIUN, HAWTH CITOCOOBI MX pa3BuTus [1].

CoBpeMeHHbIE TEHACHIMU pPa3BUTHA 00pa3oBaHMs B  YCIOBUAX  LU(PPOBU3ALMH
MpeanoyaraloT yCWJeHHEe BHHUMAaHUS K HUHTETPaTHBHBIM IOAXOJaM B OOy4YeHUU U
npodeccHOHANIBHOW TOATOTOBKE mperojaBaTencii. OAHUM U3 KIIIOYEBBIX HAlpaBICHUH cTaja
konnenmusi STEM (Science, Technology, Engineering, Mathematics), koTopas obecneynBaeT
KOMIUIEKCHOE pa3BUTHUE HAYyYHOIO M MHXEHEPHOIO MbllUIeHHA. Hapsay ¢ 3TUM BaKHYIO poJib
pUOOpPETAET OHTOJIOTMUYECKUI MHKUHUPHHT, TO3BOJIAIOIINN (OpMalIi30BaTh 3HAHUSI, ONHCHIBATD
B3aMMOCBSI3U MEXAY HMMH M BBICTPAUBaThb MOJEIN KOMIIETEHLUIN MpenojaBaTeseil B yCIOBUAX
MIOCTOSIHHOTO OOHOBJIEHUS TPeOOBaHMI K 00pa30BaTEIbHON AEITEILHOCTH.

B wmupoBoii obpaszoBarenbHoil mpaktuke STEM-monxox paccMmaTpuBaeTcsi Kak OCHOBA
(bopMHPOBaHUS KPEaTUBHOTO M KPUTHUECKOTO MBIIIJICHUS Y TIEAaroroB U 00y4Yarommxcs:
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1. CHIA u EBpoma akTMBHO MNPUMEHSIOT MexaucuumuinHapasle STEM-nporpaMmsl,
OpUEHTHPOBaHHBIC HA MPOEKTHOE U UCCIIeoBaTeNbckoe o0ydenue. Ocoboe BHUMAaHUE YAENAeTCs
(hopMUPOBaHHIO YMEHUH padOTaTh B KOMaH/IE U peliaTh pealbHbIC HHXKEHEPHBIE 3a1a4u [2].

2. Asuarckue ctpanbl (FOxnas Kopes, Cunramnyp, Kurait) uarerpuposasin STEM-noaxon B
HaIlMOHAJIbHBIE ~CTaHAApThl O0O0pa3oBaHMs, Jeias akIeHT Ha nudpoBbie JlabopaTtopuw,
poboToTexHUKY U mporpammupoBanue. 3necb STEM paccmaTpuBaeTcs kKak CpeCTBO MOATOTOBKH
KaJpOB JIsl HTHHOBAITMOHHOW SKOHOMUKH [3].

3. CkanaunaBckue ctpanbl (OunnsHaus, LlBenns) akueHTUPYIOT BHUMaHUE Ha IPOOIEMHO-
opueHTpoBaHHOM oOydeHunu (Problem-Based Learning, PBL), rne STEM wucnone3yercs kak
WHCTPYMEHT MEXIPEIMETHON UHTErPALIMU U PEIICHMS COLIMAJIBHO 3HAUYMMBIX 3aja4 [4].

Takum oOpa3om, mupoBas mpaktuka [5-7] moareepxkaaet 3ddexruBHocth STEM-ioaxona
st (GOpMUPOBAHMSA Yy TIEaroroB U CTYJEHTOB HAaBBIKOB BBICOKOTO YPOBHS, CBSI3aHHBIX C
WHHOBAIIMOHHBIM MBIIUICHUEM, ITU(POBOIN TPaMOTHOCTHIO M HH)KEHEPHBIM KPEAaTHBOM.

ITpumenenne STEM-noaxona B Kazaxcraune:

1. Unctutyunonanuzauus: STEM-nonxon 3akpemiéH B rocmporpammax oOpa3oBaHHs U
Hayku, coznana Konnenuus STEM/STEAM.

2. Uadpactpykrypa: otkpsiBatorcsi STEM-kabunetst u  jabopaTopuu, KpPYKKH
POOOTOTEXHUKH IEHCTBYIOT B ThICSIYAX IIKOJ.

3. IloaroroBka KajapoB: peanu3yloTCsd HAlUMOHAJIbHBIE U MEXKIYHApOJIHBIE MPOEKTHI I10
oOydenuto yuureneit STEM-aucuurims.

4. TlonoxxkutenbHble 3PQGEKT: PacTET MHTEPEC MIKOJBHUKOB K €CTECTBEHHO-HAYYHBIM U
WHXEHEPHBIM MIpeIMEeTaM, YCUITUBAETCS MpaKTUUYeCcKasi HalmpaBJIeHHOCTh O0yUeHHSI.

5. IIpobnemsr: oTcyTcTBUE OTAEIBHOTO TpeameTa STEM, HepaBHOMEPHOE OCHAIIICHHE TITKOJT
(0COOEHHO CEeNBCKUX ), HEXBATKa MOArOTOBIEHHBIX M€1ar0r0B, OTPaHUYEHHBIE PECYPCHI.

6. [lepcriektuBel:  pazsute  STEAM-momxoma (¢ BKJIIOYEHHEM  HCKYCCTBA),
MacmTabupoBaHue HWHQPPACTPYKTYpPbI, TOBBIINICHHE KBadU(UKAIMK T[EJaroroB, aaanTalius
MEX1yHapOIHOTO OMbITA.

OnTonoruveckue 6a3bl 3HAHUN UMEIOT MPEUMYIIECTBO MEepe] TPATUIIMOHHO UCTIONB3YEMBbIMU
peNSIMOHHBIMY 0a3aMu JaHHBIX. B cBsI3u ¢ pa3BuTHEM HHPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX
TEXHOJIOTHI HEO0OX0auMO OyAEeT OXBAaTUTh YPOBEHb CEMAHTHKH, MMOMHMO YPOBHSI XpaHEHUS H
CTpyKTyp. Vcnonp3oBaHNEe OHTOJOTHMHU MPEAMETHBIX 00jacTeil akTyanbHO M 3(PPEeKTUBHO i
MpeACTaBICHUS CEMAHTUKH [§].

Pensumonnbie 0a3bl JaHHBIX XOpOMmIO pPabOTalOT ¢ OOCIy)XHMBaHHEM H 00pabOTKOU
CTPYKTYpUPOBAaHHBIX JAaHHBIX (TaOJMIBI, CTPOKH, CBA3M uepe3 kimoun). Ho y Hux ecth cimaboe
MECTO: OHHM HE OTpabaThIBAIOT CEMaHTUKY — TO €CTh CMBICJIOBOE COJep)KaHHE JaHHBIX.
OtHomeHust B pelsiquoHHbIX BJ] GUKCHpYIOTCS B BUIE CXEMBI, M TIPU U3MEHEHUH MPEIMETHON
obnactu TpebyeTcsl epeHECTH CTPYKTypy TaOimibl U 3anpocoB. C pa3BUTHEM TEXHOJIOTHH H
yIIydIlIeHueM OOBEKTOB JaHHBIX BcE 0OJiee CTAHOBUTCS HE TOJIBKO XPaHUTh WH(POPMAIUIO, HO H
yMETh TIOHUMATh CMBICH (Hampumep, aisi cucteMbl M, sKCHepTHBIX CUCTEM, 00pa30BaTeIbHBIX
wiarpop™m, HUQPPOBBIX  TBOMHUKOB). 37e€Ch OHTOJOTMH  MO3BOJSIOT  (HOpPMANNU30BAThH
MIpeIBapuTENbHbIE 00JIaCTU U 00ecIeuyuTh 00Jiee HHTEIJICKTYalbHYI0 padoTy ¢ JaHHBIMU.

OHTONIOTNYeCKH MHKUHUPHUHT PEJCTABISET COO0H mporece popMaan3anuy 3HaHUH B BUE
CUCTEM TOHSTHI, OTHOLIEHWH U TpaBWi, OOECIEUMBAIOIIUX HUX HWHTEPONEepadeNbHOCTh U
MAaIIMHAYI0 00pa0oTKy. B KOHTEKCTE MOArOTOBKH TEIaroroB OH BBITIOIHSAET HECKOJIBKO (DyHKIIHHA
[9-12]:

Cucrematuzanys 3HAHUN: OHTOJIOTMM TIO3BOJISIIOT YNOPSAOYUTH YyueOHBIM MaTepua,
CTPYKTYpUPOBaTh KOMIETCHIIMH U (OPMUPOBATH HU(POBBIE MPOPUIH MTPETOJaBaTENCH.

NuTerpanus oOpa3oBaTeNbHBIX PECYPCOB: IPUMEHEHNUE OHTOJIOTUN 00JIeryaeT 00beJUHEHHE
Pa3HOPOAHBIX YUEOHBIX MaTepUaNoB, HU(GPOBHIX MIaTGOpM 1 0a3 3HAHUN B €IMHOE CEMAaHTHUYECKOE
IIPOCTPAHCTBO.
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[Mognepxka aganTUBHOTO OOYYEHUS: OHTOJOTHUYECKUE MOJIEIN MO3BOJSIOT MPOEKTUPOBATH
UHANBUAYaIbHbIE 00pa3oBaTelIbHbIE TPACKTOPUHU, a TaKXKe OTCJICKUBATH IUHAMHUKY Pa3BUTUA
KOMIIETEHIIMI IPENOAABATENCH.

Pa3BuTtne cemanTuueckoro Be6a B 00pa30BaHUU: B MEXKAYHAPOJHOW MPAKTHKE AKTHUBHO
HCIIOJIB3YKOTCA OHTOJIOTHU [JI1 MOCTPOCHUA HHTCIUICKTYaJIbHBIX 06paSOBaT€JIBHBIX CHUCTEM,
ANEKTPOHHBIX OUOIMOTEK U IKCIEPTHBIX TIaTHOpM, 00eCTIeYyBAIONINX JOCTY K 3HAHUSIM HOBOT'O
ITOKOJICHUSI.

OcHOBHBIE 11e]TM OHTOJIOTMYECKUX 0a3 3HaHUI MPe/ICTaBICHbI HA PUCYHKE 1.

[1. ®opmasm3anusi 3HAHMI NpeMeTHOH 00J1acTH J

* OHTOJIOTHST TIO3BOJISIET 3a/1aTb CUCTEMY HOHﬂTI/Iﬁ, TEPMHHOB U OTHOIIICHUI MEXIYy HUMH, UTO ACIACT 3HAHUSA boiee
(bOpMaIH/ISOBaHHLIMH W TIOHATHBIMH I MaITUHHON 06p2160TKI/I.

(2. Hpe).ICTaB.TleHI/Ie CEMAHTHKH JAHHbIX ‘

* Llentb OHTONOTHIT — HE IPOCTO XPAHHUTH JAAHHBIC, & 0TPAKATH UX CMBICJL, T.€. OMHCHIBATH, YTO MIMCHHO OHH 0003HAYAIOT M KaK
CBSI3aHBI MEXY COOOM.

[3. HNHTerpanusi pa3HOpOIHBIX HCTOYHHKOB HHGpOpManun ‘

» OHTONOrUH 00ECIIEYNBAIOT OOBEIUHEHNE NAaHHBIX M3 Pa3HBIX CUCTEM M 0a3, popMHpYs eIHHOe CEMaHTHIECKOEe MPOCTPAHCTRO.

k4. OoecnieyeHne HHTeponepadeJbHOCTH ‘

* Cux TIOMOIIBIO MOXXHO HAJIAIWUTH B3aMMOZ[CﬁCTBPIe MEXKAY pa3iIMIHBIMU IIPUTIOKEHUAMU U CEPBUCAMU, HUCIIONB3Ys 061].[1/16
TIOHATHSA U CIIOBApH.

{5. l'[oxmep)lﬂca JIOT'HY€CKOIro BbIBO/1a M aHAJIM3a ‘

* Ha 0CHOBE OHTOJIOTHIT MOXHO BBISIBIATH CKPBIThIC 3aKOHOMEPHOCTH M CTPOMTH HOBBIE 3HAHMS HPU MOMOIIN MEXaHU3MOB
ABTOMATUYECKOTO pacCyXJeHus (reasoning).

B
L6. oanep:KKa HHTENIEKTYAJIbHBIX CHCTEM ‘

» OHTONOrNYECKHEe Oa3bl 3HAHWH SIBISIOTCS OCHOBOW JUIS:
—3KCIIEPTHBIX CHCTEM,

—CHCTEM HCKYCCTBEHHOTO WHTEJIEKTa,
—CEMaHTHYECKOro Beba,

—00pa3oBaTeNbHbIX IAT(HOPM.

7. IloBbIIIeHHE AJANTHBHOCTH U TH0OKOCTH MH(OPMALMOHHBIX CHCTEM ‘

¢ OHTOJIOTHH Jierde aaanTupoBaTh NpU U3MECHEHUU ﬂpe}IMeTHOﬁ 06nac‘m, yeM XKECTKO CTPYKTYPUPOBAHHbBIC PEIIALIMOHHBIC BJI

Pucynox 1 - OCHOBHBIE TIEJTM OHTOJIOTHYECKUX 0a3 3HaHUIA

Cunepruss STEM u OHTOJIOTHYECKOTO MHKUHUPUHTA CO3AAET OCHOBY JJISL:

— TIOCTPOCHMS KapT KOMIETCHIIMH TperojaBaTeiield, Te KaKI0€ YMEHHE CBSI3aHO C
peasbHBIMU 33JJaHUSIMU;

— TPOEKTUPOBAHUS WHIAMBUAYATIbHBIX OOpa30BaTEIbHBIX TPACKTOpUN 3a CUET aHaIu3a
poOEeIIoB;

— o0ecrnevyeHus HHTEpoIepabeIbHOCTH 00pa30BaATENBHBIX PECYPCOB, TI€ 3a/IaHUs Pa3HBIX
JUCLHUIIINH YBS3bIBAIOTCS YEPE3 €AMHYIO MOJENb IAHHBIX.

CoBpeMeHHbIE HUCCIEAOBaHUS MNOATBEpxkAaroT, 4ro coueranune STEM-noaxona wu
OHTOJIOTMYECKOT0 MH)KHUHUPHUHTA CIIOCOOCTBYET PAa3BUTHIO KIIFOUEBBIX KOMIETEHIIUH 11€1aroroB:

—  (popmupoBaHuE MEXKAUCITUTUTMHAPHOTO MBIIIICHUS U HABBIKOB HHTETPAIIUN 3HAHUIA;

—  TIOBBIIICHHE YPOBHS ITU(PPOBOI IPAaMOTHOCTH U CLIOCOOHOCTH pabOTaTh C TAaHHBIMU;

—  Ppa3BUTHE HCCIEIOBATENbCKON KYJIbTYpbl U YMEHHUS MPOEKTUPOBATh MHHOBAIIMOHHBIE
o0Opa3oBaTelibHbIE TPAKTUKU;

—  WCIOJB30BAaHUEC OHTOJOTHUH JJIi MOJCIMPOBAHHUS KOMIIETEHTHOCTHBIX TMPOQuUIeH

MpenoaBaTeNie U MJIaHUPOBAHUS UX MpodeccHoHaabpHOro pocTa [10-16].
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Jnst materpannun STEM-noaxosa U OHTOJIOTHYECKOTO MHXKUHUPHUHTA pa3padoTaHa MOJEIb
JaHHBIX MHXKUHUPHUHTA I Mpoliecca MHTeHCcU(UKay KoMmrneTeHuui npenoaasareneit (Puc.1),
BKJIIOUAIOLIAS:

1. Ontonoruto komnetreHuit (TCO): ponu npenogaBareneii, KOMIIETCHIIMH, HHIUKATOPHI,
YPOBHH BJIAJICHHUS.

2. Ownronoruto yyebnoro koHteHTa (LCO): Kypcwl, pasnensl, pe3ysibTaThl OOydYeHHS,
3a/laHusl, peCcypChl.

3. ApredakTbl: CO3IaHHBIE MPENOJaBaTEIsIMH MaTepUalbl U 3aJaHMsl, MPUBS3aHHBIE K
WHJIUKATOpaM U KOMIIETCHIIUSIM.
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Pucynok 2 - CxeMa Moieli TJaHHBIX ¥ apTe(aKkToOB

CymHocTH ¥ uX OTHOIIEHUs B cxeme «Mopenb nanabix u aptedaxtsl (STEM + onTonmorum)y:
1. CBsi3u BOKpYT IIpenoiaBaTess

1) IIpenomaBatens — Posib — mpenogaBarens 3aHUMAET ONPENEIEHHYIO POJIb (HapuMep,
«Y4HUTEb PUBUKI», KMETOJIUCTY, KTHIOTOPY).

2) IlpenomaBatens — Kypc — mpenomaBatens BeAEST OJWH WIM HECKOIBKO YYEOHBIX
KYpCOB.
3) IlpenonmaBatenr — ApredakT (I0Ka3aTENIbCTBO) — TMpernojaBaTeab co3AaéT WU

3arpyaeT aptedakTsl (METOIUYECKIE MaTEPHAIIbI, 3a/TaHUS, IPE3CHTAIIUH, BUICOJICKIIUHN).
2. CBsi3H, CBA3aHHBIE C POJIBIO U KOMITETEHIIUSIMU

1) Pomp — Komnerenuuss — kaxnpas poib TpeOyeT Habopa KOMIETEHIMH (Hampumep,
«y4uuTeh HHPOPMATHKWY JTOJDKEH BIIaJIETh KOMIIETCHIIMECH «OpPTaHU3aIis MPOSKTHON pabOTh»).
2) Kowmnerenmuss — WHIUKaTOp — KOMIETEHUUHU ACTAIU3UPYIOTCS YEpE3 MHIUKATOPbI

(Hampumep, «BiazeHHe UUGPOBBIMU J1A0OPATOPUAMU» KOHKPETU3UPYETCS Yepe3 YMEHHUS
MOJKIIIOYATh TATYUKWY, «AHAIU3UPOBATH IAHHBIEY ).

3) MHWugukatop — YpOBEHb — KaXK/bIi HHIUKATOP UMEET YPOBHU BIIaJICHUs (HAa4YaJIbHBIH,
CPEIHUI, BBICOKHIA).

3. CBs3u yuebHoro koHTeHTa (LCO)

1) Kypc — Paznen/Tema — Kypc BKJIIOUAET OJIMH MM HECKOJIBKO Pa3IesIOB/TEM.
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2) Pazpen/Tema — PesynbraT 006yuenus (LO) — xaxmas TemMa o0ecriednBaeT JOCTHKCHNE
OJITHOTO WJIM HECKOJIBKUX PE3yJIbTaTOB O0yUEHUSI.

3) Pasnmen/Tema — Pecypc (Marepman) — [UIsi U3yUEHHUs] TEMBI UCIOJIB3YIOTCS PECYPCHI
(yueOHUKH, BHJICO, CAMYJISIINH, TAOOPATOPHBIE pabOTHI).

4) Pesymprar oOyuenus (LO) — 3anmanme/Keiic — pesynbratel  0O0y4YeHHS
OTEepallMOHANIM3UPYIOTCd B 3aJaHUAX U Kelcax (Hampumep, «yMeTb CTPOUTH TIpaduKi)
MIPOBEPSETCS B MPAKTHUECKOM 3a1aue).

4. Cs3u 3a1aHuid, apTeaKTOB U OIICHUBAHUS

1) 3amanume/Kelic — PyOpuka — Kaxaoe 3ajJlaHue OICHHMBAeTCA 1O pyOpuke (HaAOOpy
KPUTEPHEB).
2) 3anmanue/Kelic — Apredakt (JI0Ka3aTeIbCTBO) — BBIMOTHCHHUE 3aJ[aHUSI TIPUBOANT K

co3nanuto apredakra (0TYET, MporpaMmMa, MOJICIIb).

3) Apredakr (mokazarenbcTBo) — OneHka/3anuch oueHKn — apTtedakt pukcupyercs B
CHCTEME M IOJTyYaeT OLICHKY.

5. CBsi31 MEXy OHTOJIOTUSIMHU U CYITHOCTSIMH

1) Ownronorust kommnereniuii (TCO) — Komnerenmuss — TCO ompenensieT mnepedyeHb
KOMIIETCHITUH.

2) Ownronorust komnereHimit (TCO) — Mupukatop — TCO ¢dukcupyer MHAMKATOPHI
KOMIIETCHITUH.

3) Ownronorust kontenta (LCO) — Pesynprar 00yuenuss (LO) — LCO ompenenser

CTPYKTYpY pe€3ylbTaTOB OOyUEHUSI.

4) Onronorus koHteHTa (LCO) — Paznen/Tema — LCO omnuceiBaeT coaepx aHue KypcoB
U UX CTPYKTYDY.

5) Ownronorus kouteHTa (LCO) — Pecype (marepuan) — LCO kiaccuduuupyet yueOHble
MaTepHabl.

6. Kpocc-ces3u (mexny TCO u LCO)

1) Wnnukarop — 3ananue/Kelic — HMHIMKATOPHI MOKPHIBAIOTCS 3a/laHUSIMU (HAIpUMep,
MH/IMKATOp «yMEHUE aHAJU3UPOBATh JAHHBIE) CBSA3BIBACTCA C JAOOpaTOpHON paboTOM).

2) Wunukarop — PyOpuka — MHAMKATOPHI U3MEPSIOTCA KPUTEPUAMU PYOPHUKH.

3) Kowmmerenuus — Pe3ynbrat o0ydenus (LO) — kaxmas KOMIETEHIIUS COOTHOCHTCS C
oTnpeAeNéHHBIMU pe3yJibTaTaMu 00yueHus (Harnpumep, KOMIETEHIUS «MHKEHEPHOE MBIIIIICHUE)
csizana ¢ LO no kypcam «®Pusuka» u «MHpopMaTuKay).

Takum 00pa3om, MOJIETTh OTPAXKAET TOJTHBIN UK

1. IIpenopasatens (posib) — Komnerennuu — Uuankaropsl — YpoBHHU.

2. Kypc — Tembr — PesynbraThl 00yuenus — 3aganusi — Aptedaktsl — OLECHKH.

3. Ownronoruu (TCO u LCO) 3agatot ocHOBY aiist popmanuzanuu U 00ecrednBaroT Kpoce-
CBSI3M MEKAY KOMIETCHIMSIMU U y4eOHBIM KOHTEHTOM.

B kauectBe Qopmara mpexacrtaBieHus ucnonbdytorces cranaaptel OWL (Web Ontology
Language) u RDF (Resource Description Framework), koTopbie MO3BOJISIOT ONMUCHIBATH KIIACCHI,
CBOWCTBA W CBSI3M MEXIy OOBEKTaMU B yueOHOU cpene. i dopmanmuzanuy orpaHHYCHUA H
MpoBEepKH KoppekTHOCcTH cTpyKTyphl npumensiercs SHACL (Shapes Constraint Language). Bee
JAaHHbIE XPAHATCS B CIECUAIM3UPOBAHHOM PEMO3UTOPUU — TaK Ha3biBaeMoM triple store, rme
3HAHUSA COXPAHSIOTCA B BUJAE «TPOEK» (CYOBEKT — MpeauKarT — OOBEKT). DTO oOecrneyuBaeT
rHOKOCTh U BO3MO>KHOCTb MAIIMHHON 00pabOTKH 00pa30oBaTeIbHBIX MOJIEIICH.

OxuaeMble pe3yibTaThl:

1. Teopernueckuit: co3manue eauHON wmonenu B3auMocBszu STEM-mogxona wu
OHTOJIOTMYECKOTO MHKUHUPHHTA.

2. IlpaxTmueckuii: pa3paboTKa BOCIPOU3BOANMON METOAMKH MOBBIIICHUS KBATH(DUKALIUT
MeJaroroB yepes apTeaKThl U CEMAHTUYECKYIO OLICHKY.

3. HWHcTHTYynMOHANBHBIN: BHEAPEHNE NAIOOPI0B KOMIIETCHIINH, COBMECTUMOCTD YYEOHBIX
MpOrpaMM pa3HbIX Kadeap u By30B.
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Hanpumep, mnpenoaaBatens 3arpyxkaer B cucreMy STEM-3zaganue. Owuronorus
ABTOMATHUYECKHU OTMEYAET, KAKME KOMIIETEHIIMHY U UHANKATOPHI OHO IMOKPBIBAET, U TOKA3BIBACT, I
ocratotcsi mpobensl. Ha ocHoBe »9Toro (Gopmupyercs HMHIMBUAyalbHAsh TPAaCKTOPUS
pohecCHOHAIBHOTO Pa3BUTHSL.

Ucxons u3 Bermenepeuncieanoro, STEM-nogxon dhopMupyer TuaakTHYECKYHO OCHOBY, a
OHTOJIOTMYECKUN WHXUHUPHUHT oOecreynBaeT GopMalbHyI0 CTPYKTYPY 3HAHUNA U KOMIIETCHIIUH.

®unancupoBanue: JlanHoe wuccnenoBanue (¢uHaHCHpyeTcs KomureroM — Hayku
MunucrtepctBa oOpa3oBanus U Hayku Pecnyonuku Kazaxcran, I'pant Ne AP25793611
«Pa3paboTka aganTHBHOW OHTOJOTHYECKOW MOJEIH TIpOoIecca TOBBIIICHUS KBaTU(UKAINN
npenogaBateneit, uarerpupyomas STEM-meToas! u coBpeMeHHbIe IU(POBBIE TEXHOIOTUNY.

3akiro4enue

N3yuenne wmupoBoro omnbita npumeHeHuss STEM-moaxona #W OHTOJIOTMYECKOIO
WHXKUHUPUHTA  CBUACTEIBCTBYET O  TOM, 4YTO  JAaHHBIE  HAMNpPABICHHUS  SIBISIOTCS
B3aUMOJOIOJIHAOIMUMA ~ HWHCTPYMEHTAaMU B  IPOLECCE€ MOArOTOBKM U NEPEHnoATrOTOBKHU
nenarorndeckux kaapoB. STEM obecrneunBaeT MEXKIUCHUIIMHAPHOCTh U MPAKTHYECKYIO
HAIpPaBIEHHOCTh 00YYEHHs, TOT/1a KaK OHTOJIOTMYECKUNA WHKUHUPUHT MO3BOJISIET JOPMATH30BATh
3HaHUSI W BBICTpaWBaTh THUOKHE MOJETM KoMmeTeHnuil. Mx wuHTerpanus obecnednBaeT
WHTECHCU(PUKAIMIO TPOPECCUOHANBHBIX KOMIETCHIIMN TMpenojaBaTeieif, COOTBETCTBYIOIINX
TpeOoBaHUsIM IU(GPOBOM PKOHOMHKH U TJI00aIbHON TpaHchopMamuu oOpa3oBaHMs. A Takke
MO3BOJIIET 3HAYUTEIBHO YCKOPHUTH Mpollecc NpodheCcCHOHATBFHOTO pPOCTa MperoaaBaTenei,
oOecreuynBast MPO3pavyHOCTb, THOKOCTh U aJJaITUBHOCTh 00Pa30BaTEIbHBIX CUCTEM.
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HOBBIE TIOAXOJbI K IPOEKTUPOBAHUIO PEXXYIEI'O UHCTPYMEHTA C
HCIOJb30BAHUEM HAHONIOKPBHITUI

KAPUMOBA UH/IUPA HIEPAJIMEBHA
CrynenTtka 3-ro kypca kadeapbl « TeXHOIOTHS MATUHOCTPOCHUSD», TalIKEHTCKOTO
rOCYyAapCTBEHHOTO TEXHHUECKOTr0 YHUBepcuTeTa uMeHu Mcnama Kapumosa
r. TamkenTt, Pecniy6nmka Y306exucran

Hayunsiii pykoBogutens AKEJITYXWH AHJIPEW BJAJUMHWPOBHY
Crapumii npenogaBaTesns Kagenpsl « TeXHOIOrHsl MaIIMHOCTPOEHUs», TalIKeHTCKOTo
roCyapCTBEHHOTO0 TEXHUUYECKOro YHUBepcuTeTa nMeHu VMcenama Kapumosa
r. Tamkent, Pecniy6sinka Y36ekucran

Annomauusn: B cospemenHoM MAUUHOCMPOEHUU PEeNCYWULi UHCIMPYMEHM Uspaem Kio4egyro
POJIb, 0OHAKO €20 DLICMPDbILL UBHOC CHUMNCAem 3P HeKMUSHOCIb NPOU3BOOCMEA.

OOHUM U3 COBPEMEHHbIX peueHUll AGNAemcs NpuMeHenue HAHONOKPbIMULL, KOmopble
NOBLIUAIOM UZHOCOCMOUKOCTb, MENI0CMOUKOCb U CPOK CYyx#cObl uHcmpymenma. B cmamove
paccmMompeHvl UCMOopus pazeumus NOKpvlmui, memoowvl ux Hanecenusi (PVD, CVD, uonmno-
njia3MeHHoe HanvlieHue), 0OIACMU NPUMEHEHUs 8 MAWUHOCMPOCHUU, asuayui, MeouyuHe u
9/1eKMPOHUKE.

Ommeyenvl npobnemvl 6HEOPEeHUs. BbICOKASL CMOUMOCMb, CIONCHOCIb MEXHOI02U,
02PAHUYEHHBIU 8bIOOD MAMEPUanos U HeodXoouMocms no02omosku cneyuanucmos. Ocoboe
BHUMAaHUe YOeleHO NepCneKmueam, makum KaxK co30auue «YMHbIX» NOKPbIMUl, UCHOIb308AHUE
epaghena u unmezpayus ¢ mexvonoauamu 3D-neuamu.

Knrouesvie cnosa: pesicywuii  uHCmpymeHnm, HAHONOKPbIMUSA,  UZHOCOCMOUKOCHDb,
MeNnI0CmMoOUKOCMyb, MHO2OCIOUHbIE NOKPLIMUS, 2pApeH, YMHble NOKPbIMUSL.

be3 pe3nos, ¢ppe3 u cBepsr HEBO3MOXKHO CAENATh IETaNU JJI1 MAIIWH, CTAHKOB WJIH CaMOJIETOB.
OcHoBHas po0IeMa 3aKJII0YaeTcsi B OICTPOM U3HOCE PEXKYIIEro HHCTPYMEHTA, I03TOMY €I'0 4acTo
MPUXOJUTCS MEHATh. DTO 3aMeJUISIET MPOU3BOJCTBO U YBEJIUYUBAET PACXO/IBL.

VYuéHble ¥ MHKEHEPHI HALIUIA pellieHue 3TOM nMpolieMbl — HAaHONOKPBITUS. OHU HaHOCSATCA
TOHYAHIINM CJIOEM Ha HHCTPYMEHT U 3HAYUTENLHO YJIy4ILaloT €ro CBOMCTBA.

XO0Ts CIIOM NOKPBITUS OUE€Hb TOHKHM, HHCTPYMEHT C HUM paboTaeT B HECKOJIBKO Pa3 JA0JblIe:
OH MEHbIIIE HarpeBaeTcs, He TaK ObICTPO TYMHUTCA U OCTAETCS IPOUYHBIM.

Ocob6enHo 3¢ exTnBHO paboTat0T MHOTOCJIOMHBIE MOKPHITUSA. OUH CI0H MOXKET 3alUIIATh
OT U3HOCA, IPYTOH - OT EPETPEBA, @ TPETUN OTBEYAET 3a CLEIJIEHUE C OCHOBOM.

HanomnokpeiTust mpencTaBisitoT co0oil ToOHUaiIme ciou TBEPABIX MAaTEpPHAIOB, TOJIIUHA
KOTOPBIX m3Mepsiercs B HaHoMeTpax (1 am = 107 m). HecmoTpst Ha CBOIO Majyro TOJIIHMHY, OHH
CYLIECTBEHHO M3MEHSIOT CBOWCTBA MHCTPYMEHTA: IOBBILIAIOT HW3HOCOCTOMKOCTb, YMEHBIIAIOT
TpPEHHUE, YBEJINIUBAIOT TEINIOCTOMKOCTD U CPOK CITYKOBI.

B cpennem, TonumHa COBpEMEHHBIX MOKPHITHI cocTaBiseT 1-10 MKkM, 4TO B AECIATKH pa3
MEHbIIIE JHAMEeTpa YeJIOBEUECKOro BOJIOCA, HO 3TOr0 JOCTATOYHO IJIS TOTO, YTOObI MHCTPYMEHT
BBIJICP>KUBAJI 3HAUUTEIIBHO OOJIBILINE HATPY3KH.

Pa3Butue HaAHONOKPBITUH CTalO0 BO3MOXHBIM Ojarozapst JOCTHXKEHMAM B 001acTu
MaTEPUATIOBEICHUSI U BaKyYMHBIX T€XHOJIOTUHA. CerojgHs MX NPUMEHEHUE CUUTAETCS OJHHUM U3
KJII0YEBbIX ()aKTOPOB MOBBIIIEHUS 3(PPEKTUBHOCTH POU3BOCTBA.

CoBpeMEHHbIE TEXHOJOTMU MPOEKTUPOBAHUS — TJ€ MHCTPYMEHT IPOEKTUPYIOT C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX IporpaMM. C HMX IIOMOINBIO MOKHO 3apaHEEe pPACCUUTATH
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Harpy3kH, TEMIIEpaTypy M JaXe CMOJEIMPOBaTh M3HOC. JTO MOMOTaeT BBIOPATh NMPaBUIIbHYIO
(bopMy U noaxosIee NOKPBITHE €€ 10 U3TOTOBICHUS HHCTPYMEHTA.

Wcropus pa3sutus nokasbiBaeT, 4To B 1980—1990-¢ roas! yuénsie B EBpone, CIIA u Poccuu
Havanu npuMeHaTh HuTpua TutaHa (TiN). Dt1o Obi1 mepBeii mar. B 2000-X mosBUIUCH
mHorocioiHble mokpbITus (TiN, AITiN, CrN), koTopble coueTanu TBEPAOCTh U TEPMOCTONKOCTb.
ITo3xe Havamuch MCCIEIOBAaHMUS HAHOCTPYKTYPHPOBAaHHBIX MHOKpbITHMIl B I'epmanum, SnoHum,
Kutae u Poccun. MIx yacTuiipl 6b11M B HECKOJIBKO HAHOMETPOB, YTO PE3KO MOBBICHIIO TBEPIOCTH.
Ilocnennue 10-15 ner axkTUBHO pa3BUBAIOTCS METOAbl KOMIIBIOTEPHOIO MOJEIUPOBAHUS
(CAD/CAE).

CeroaHs B MPOMBILIIIEHHOCTH UCHOJb3YETCS MIUPOKUN CHEKTP MOKPBITHH, OTIMYAIOLIUXCS
10 COCTaBy U CBOMCTBAM:

¢ TiN (HuUTpUA TUTaHA) — OJHO U3 MEPBBIX MOKPHITHH, 30J10THCTOrO 1BeTa. OOecneunBaeT
BBICOKYIO TBEPIOCTh, H3HOCOCTOMKOCTh U YHUBEPCAIBHOCTb.

¢ AITiN (HuTpuI adIOMUHUS-TUTaHa) — 00J1a/1a€T MOBBILIEHHON TEIJIOCTOMKOCTHIO, XOPOIIO
paboTaeT Mpu BHICOKMX CKOPOCTSIX Pe3aHusl.

¢ CrN (HUTpHI XpoMa) — XapaKTepU3yeTcss HU3KUM K03 PULIMEHTOM TpeHus, IPUMEHSAETCs
111 00paOOTKHU IIBETHBIX METAJJIOB U AJTFOMUHHSL.

o ZrN (HUTpH]I IUPKOHHS) — UMEET XOPOIINe aHTU(PPUKLIIMOHHBIE CBOMCTBA, HCIIONB3YETCS B
MEAMLMHE U MUIEBOW NPOMBIIIJIEHHOCTH OJ1arofapst 6M0COBMECTUMOCTH.

e TiAIN (TUTaH-aJIFOMMHUNA-HUTPUJ]) — COYETAET BBICOKYIO TBEPAOCTh U YCTOMYMBOCTH K
OKHCJICHUIO, IPUMEHSIETCS AJ1s1 00pabOTKH 3aKaJIEHHBIX CTaleH.

eDLC (Diamond-Like Carbon, amma3zomnomo0HOe MNOKpBITHE) — 00JIaJaeT YHUKAJIbHON
TBEPAOCTBIO M HM3KUM TPEHUEM, MCIOJB3YETCS B MHUKPOUIEKTPOHUKE, MEIUIMHE U
aBTOMOOMJIBHOM POMBIIIJIEHHOCTH.

Pa3Butne TeXHOJOTHHA MO3BOJIIET CO3/1aBaTh MHOTOCIIOMHBIE W THOPHUIHBIC MOKPBITUS, T1IE
pasHble MaTepuaibl OOBEAMHSIOTCS s JOCTHKEHUS ONTHMAJIbHOIO COYETaHWs TBEPIOCTH,
TEPMOCTOMKOCTU ¥ U3HOCOCTOMKOCTH.

[IpakTnyeckoe mnpumeHeHue: MeToabl HaHeceHusi: PVD, CVD, wuoHHO-IJIa3MEHHOE
HanplieHue. CerogHs MOYTH BECh COBPEMEHHBIM MHCTPYMEHT ISl CTAHKOB IIOCTABIISIETCS YXKE C
MOKPBITUSAMH, B MEJMILIMHE TaKUE NOKPBITUS MPUMEHSIOT JUIsl XUPYPTrUYeCKUX MHCTPYMEHTOB, a B
MalIMHOCTPOEHUH UCIOIb30BaHUE HAHOMIOKPHITHH IT03BOJIMIIO MOBBICUTH CPOK CITYKObI M CHU3UTh
ce0ecTOMMOCTh MPOTYKIIHH.

OmHUM W3 KIIIOYEBBIX  (PAKTOPOB,  ONPEACTSIOMNX ~ HEOOXOIWMOCTh  BHEIPEHUS
HaHOIOKPBITUH, ABISAETCS UX SKOHOMUYECKas 3(pPEeKTUBHOCTb.

CronMOCTh MHCTPYMEHTA C TIOKPHITHEM B cpeaHeM Bhire Ha 30—50 %, yem 6e3 MOKPBITHSI.

OnHaKo CTOMKOCTh peXyIlero HHCTPYMEHTa ¢ HAHOMOKPBITHEM yBeJIM4MBaeTcs B 3—7 pas,
YTO CHMYKAET YaCTOTY 3aMEH M MIPOCTOEB 000PYAOBAHHUS.

Hanpumep, ¢pe3a 0e3 mokpbITus BbliepkuBaeT okoyo 20—-30 MUHYT pe3aHus 3aKaléHHON
CTaJld, Tor/1a Kak aHanoru4Has ¢pesa ¢ AlITiN-nokpeitueM padotaer 10 2—3 4acos.

B cepuitHOM Npon3BOACTBE 3TO MPUBOIUT K CHWKEHUIO 3aTpaT Ha MHCTPYMEHT 110 40 % un
YBEJIMUEHUIO TPOU3BOJUTENILHOCTH 3a CUET YMEHBIIICHUS BpEMEHH Ha MEPEHANaAKy CTAaHKOB.

Takum o00pa3oM, mepBOHAuYaJbHBIE 3aTpaThl Ha NPUOOpPETEHHME MHCTPYMEHTa C
HAHOIOKPBITUEM OBICTPO KOMIIEHCUPYIOTCSI Ojarojapsi pOCTy CpOKa CIyXObl, YJIy4IIEHUIO
KayecTBa 00pabOTKU M CHUIKEHUIO Opaka.

HaHomokpeiTHs Hanuim NpUMEHEHUE B CaMbIX pa3HbIX cepax. B mammHocTpoeHun oHuU
UCHONB3YylOTCs Ui (hpe3, cBepi, pe3loB Mpu oOpaboTke TBEPABIX MarepuanoB. B aBuanmu u
SHEPreTHKEe MOKPHITHS TOMOTAI0T U3rOTABIMBATh JAETAU U3 )KapONPOYHbIX CIIJIaBOB. B Meaunune
HAHOIOKPBITUSL TPUMEHSIOTCA JJIi  XUPYPrHUYECKUX WHCTPYMEHTOB, UYTOOBI YBEIHYUTHh UX
CTEpUJIBHOCTB U CPOK CITYKOBI. B a51ekTpoHMKe ¥ PpUOOPOCTPOCHUN OHH TTO3BOJISIIOT 00pabaThiBaTh
MaTEPHUAIIBI C BBICOKOH TOYHOCTBIO.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



TEXHUYECKUE HAYKHU
Impact Factor: SJIF 2023 - 5.95 TECHNICAL SCIENCES
2024 -5.99

[lepcriekTHBBI pa3BUTHS YK€ JAOKA3aHbI, YTO HAHOMOKPBITUS PEATbHO YBEIUYMBAIOT CPOK
CITY>KOBI HHCTPYMEHTA M YJIy4IIal0T KauecTBO 00padoTku. Ho 3Ta Tema emé majeko He 3aKphiTa.

B Oynymiem MOXHO pa3padaThiBaTh TAKUE TIOKPBITUS, KOTOPBIE OYIyT CaMU TIOJCTPAUBATHCS
10J] YCJIOBUS PE€3aHUs - HAPUMEDP, MEHATh TBEPAOCTh WM TEIUIONPOBOIHOCTD IPU HArpeBe.

OuyeHb UHTEPECHOE HAIPABIECHUE — COBMECTUTh HAHOMOKPHITUS ¢ 3D-1edarbio METaIoB.
To ecThb cpa3y medyaratb MHCTPYMEHT M HAHOCHUTbH 3AIUTHBIN CIIOH, YTOOBI MOJYYUTh TOTOBBINA
MIPOJIYKT.

VYuéHple Takke AyMarT O MPUMEHEHUH UCKYCCTBEHHOrO MHTEIIeKTa. [IporpaMmsl cMOTyT
3apaHee PAacCUMTHIBATh, KAKOE MOKPBITHE JIy4lle MOAXOAWT JJIsl ONPENEIEHHOrO Marepuana u
pexuma paboThl.

JIJist IPOMBITIIEHHOCTH BaYKHO, YTOOBI TAKKE HHCTPYMEHTBI CTAJIM HE TOJIBKO MPOYHEe, HO U
neuieBie. Eciaum  ynacTtcs CHU3UTh CTOMMOCTH MPOM3BOJICTBA IOKPBITHM, TO HMH CMOTYT
MOJIb30BAThCS BCE 3aBO/IbI, @ HE TOJIBKO KPYITHBIE.

[Ipu uzydyenuu Temsl 1 oOpaTHiia BHUMAHHUE, YTO HAHOTIOKPBITUS YK€ aKTUBHO MPUMEHSIOTCS
JUTS] TIOBBIIICHUS] M3HOCOCTOMKOCTH U CPOKa CITY>KObI HHCTpyMeHTa. Ho BCE e ecTh BO3MOXKHOCTH
JIJI1 HOBBIX HJIEH.

[TpoGeMbl 1 TPYAHOCTH IPUMEHEHHSI HAHOTIOKPBITHI SIBIISIETCS:

1) Bricokass CTOUMOCTh - HaHOTOKPHITUS TPEOYIOT CIOXKHOTO 00OpYyIOBaHUS (BaKyyMHbIE
KaMepbl, TNIa3MEHHBIE YCTAaHOBKH ), TO3TOMY IIeHAa HHCTPYMEHTa Bo3pacTtaeT. He Bce 3aBoibI MOTYT
ce0e 3TO O3BOJIUT.

2) CnoxHocTh TexHOJorui - Meroasl HaHecenuss (PVD, CVD, wuonHO-TU1a3MEeHHOE
HamblIeHUE) TPeOYIOT TOYHOTO COOMIOACHUs YCIOBUN. Marneiiiee HapylleHHe — U MOKPBITHE
MOJTYyYaeTCsI HEKAYECTBEHHBIM.

3) OrpaHuueHHBI BBIOOP MATEPUANOB- CETOMHS XOPOIIO H3Y4YEHBI IHUIIb HECKOJBKO
nokpbITHil (TiN, AITiN, CrN). HoBble komOuHammu TpeOyIoT J0ITUX UCCIECOBAHUNA 1 UCTIBITAHUI.

4) I3HOC caMOT0 MOKPBITHUS - Ja)ke HAHOMIOKPHITHSI HE BEYHBIE: MPU OOJIBIINX HArpy3Kax OHH
CO BPEMEHEM CTHUPAIOTCA U OTCIIAUBAIOTCH.

5) HenoctaTtok «yMHBIX TOKPBITUI» - HJIEU CAMOBOCCTAHOBJICHHSI MU BCTPOEHHBIX CEHCOPOB
MOKa OCTAIOTCS HA YPOBHE HAYUYHBIX HKCIIEPUMEHTOB. B MPOMBINIIIICHHOCTH TaKUX PEIICHUI HET.

6) IlonroroBka KaJapoB - HE BCE MHKEHEPHI U paboune BIaJACIOT HaBbIKaMU PaOOTHI C TAKUM
nHCTpyMeHTOM. HyXHO momosHUTEIbHOE O0yUYCHHE.

BakupIM HarpaBjeHUEM SIBIISETCS PACCMOTPEHHE HKOJIOTMYECKOTO acleKTa MPUMEHEHUs
HAHOMOKPBITHIA.

bonee nonaroBeuHbIit HHCTPYMEHT CHMXKAET KOJUYECTBO METAJUTMUYECKUX OTXOJI0B, KOTOPbHIE
00pa3yrTcs pH YaCTOM 3aMEHE HHCTPYMEHTA.

YMeHbIaeTcs MOTPeOHOCTh B CHIPhE M SHEPTUH, 3aTPAYMBACMBIX HA MIPOU3BOJICTBO HOBBIX
WHCTPYMEHTOB.

CoBpemennbie TOKpbITHS (Hampumep, ZrN, DLC) moryt ObITb OMOCOBMECTHMBIMH U
MIPUMEHATHCS B MEIMIIMHE U MTUIIEBOM MPOMBIITUICHHOCTH 0€3 PUCKA BBIJICJICHUS BPEIHBIX BEIICCTB.

Hcnonb30BaHnE HAHONMOKPBITUI BHOCUT BKJIAaJ B PA3BUTHE «3€JIEHOTO MAIIMHOCTPOCHUS» U
OTBEYAaeT TPEOOBAHUSAM MEKIyHAPOAHBIX CTAaHIAPTOB IO JHEProd(PGHEKTUBHOCTH H OXpaHE
OKpYKarolle Cpedsbl.

Takum 00pa3oM, HAHOTIOKPBITHS MO3BOJISTIOT HE TOJIBKO TTOBBICHTH MPOU3BOIUTEILHOCTD, HO
U cJIeNaTh MPOU3BOJICTBO 00JIee YCTOMYUBBIM U SKOJIOTUYHBIM.

Tak e MOXHO PacCMOTPETh BApHAHT «YMHOT'O HAHOTIOKPBITHs». Ero 0co0eHHOCTH MOTJ1a OBl
3aKJTI0YaTHCS B TOM, YTO B COCTaB MOKPBITHS BHEAPSIOTCA CIIEIIMATIbHBIE HAHO- WM MUKPOYACTHIIBI,
KOTOPBIE BHITIOTHSIOT JAOMOJIHUTENbHbBIE (DYHKITUH:

1. KonTpons cocTosiHust ”HCTpyMeHTa. [IoKphITHE MOXKET cofepKaTh KPOIIEUHbBIE CEHCOPBI,
KOTOpBIe (UKCHUPYIOT TeMIepaTypy U HU3HOC PEexXyllell KpOMKU. DTHU JaHHbIE NepenarTcs Ha
KOMITHIOTEpP WJIM CTAaHOK, YTOOBI 3apaHee 3HaTh, KOTJAa WHCTPYMEHT HYXHO 3aMEHUTh. ITO
YMEHBIINIO OBl KOJIMYECTBO MOJIOMOK M OCTAHOBOK ITPOU3BO/ICTBA.
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2. CamoBoccTaHOBIeHHE. MOXKHO pa3paboTaTh MOKPHITHE C MHUKPOKAIICYJIaMU, KOTOPBIE TIPU
HOSIBJICHUM TPEILUH BBIIEISIFOT BEILIECTBO U «3aJ€UUBAOT» TOBPEXKIEHUE. DTO YBEIUUMIO ObI CPOK
CITy>KOBI HHCTPYMEHTA.

3. Okosoru4yHocTh. B OyayiieM MOXXHO MONPOOOBaTh UCHOJIB30BATE OMOCOBMECTUMBIE UIIH
yTIepoIHbIe HAHOMATEPUAIIbI, YTOOBI MHCTPYMEHT OBLIT HE TOJBKO MPOYHBIM, HO U SKOJOTHYECKU
0€30I1aCHbIM.

Takoil moaxoj 1mo3Boyina Obl BHIBECTH NMPUMEHEHHE HAHONMOKPBITHMM HAa HOBBIA YPOBEHb.
Ceituac 3Ta uzes 1oka He peajan30BaHa, HO 5 JyMaro, YTO B Oy IyIIeM HHKEHEPbl CMOTYT BOIUIOTHTh
€€ B JKU3Hb.

HaHonokpeiTus - 3T0 IpuMep TOro, KaKk MaJ€HbKUE U3MEHEHUS Ha [IOBEPXHOCTH MOTYT 1aTh
orpoMHbIi 3¢ ekt B padoTe.

CoBpeMeHHbIE HAaHOTIOKPBITUS YXKe J0Ka3alu cBOI 3(h(peKTUBHOCTh, HO, HA MO B3IJISJl, OHU
MOTYT CTaTh eé OoJiee MPaKTHYHBIMH, €CIIA OyAyT 00J1a1aTh CBOMCTBOM CAMOOOHOBIJICHUSI.

JUis HarjasAHOTO TOHUMAHUS MHPEUMYIIECTB HAHOIOKPHITUH MOXHO CPaBHUTh pPabOTy
MHCTPYMEHTA C MOKPBITUEM U 0€3 Hero.

HNHcTpyMeHT 6e3 MOKPHITHS OBICTPO TepsieT pexyllne CBOMCTBA U3-3a MeperpeBa U u3Hoca.
Ero crolikocTs 00b14HO orpannuuBaercs 20—40 MuHyTamu npu o6padoTKe 3aKaJEHHbIX CTaleH.

Wuctpyment ¢ nokpeitueM (Harpumep, AITIN win TiAIN) coxpansieT TBEpIOCTb U OCTPOTY
pexXyIIe KpOMKH 3HAaYUTEIBHO 10JIblIE, BbIIEpKUBasi 2—3 yaca pabOThI B AHAJIOTUYHBIX YCIOBUSIX.

[Ipu 00paboTke aqOMUHMA M IBETHBIX MeTayuloB MOKpbITHEe CrN 1M03BOJISIET CHU3UTH
KO3 (ULMEHT TpeHUs M MNPEeJOTBPAaTUTh HAJUIAHHE MaTepuaja Ha pPEXYLIyl0 KPOMKY, 4TO
obecrieuynuBaeT BEICOKOE Ka4eCTBO MOBEPXHOCTH J€TAJIH.

TakuMm 00pa3om, MOKPHITHE YBEIMYUBAET CPOK CIY>KOBbI MHCTpyMEHTa B 3—7 pa3, CHUKAET
BEPOSATHOCTh Opaka U YMEHBIIAET BpeMsI IIPOCTOsI 000PYI0BAHUS.

CyTb B TOM, 4TOOBI HAHECTH HA HHCTPYMEHT MHOTOCJIONHOE MOKPBITHE, B KOTOPOM KaXKIbIN
CJIOH BBINOJIHSAET OAMHAKOBYIO (pyHKIMI0. Korma BepxHHMii cioii B mporiecce paboThl CTUPAETCs, Ha
MOBEPXHOCTh BBIXOJUT CIEAYIOIINH, CBEKUI CIIOM, 1 MHCTPYMEHT MPOJIOJIKAET paboTaTh Tak ke
3¢ GEeKTUBHO. DTO MO3BOJMUT 3HAUYUTENIBHO MPOMJIUTH CPOK CIYKObl WHCTPYMEHTA, COKpPAaTHTb
KOJIMYECTBO OCTAHOBOK HAa 3aMEHY WJIN 3aTOYKY M CHU3UTh PACXO/bl IPOU3BOJICTBA.

CunraeTcst nepcrneKTUBHBIM HAIIPaBJICHUEM HCIIOJIb30BaHUE TpadeHa B COCTABE MOKPBITHI.
I'paden - 3TO coBpeMEHHBI MaTepHall ¢ YHUKAJIbHBIMH CBOWCTBAMH: OH OYEHb MPOYHBIA H
OJTHOBPEMEHHO 00JagaeT HU3KUM Kod(dduumenrom tpenus. Ecnu no06aBUTH €ro B CTPYKTYpY
HAHOIIOKPBITUS, MOXXHO CHU3WTHh HArpeB HMHCTPYMEHTA, YMEHBUIMTH CHIIy TPEHHUS M CIEJaTh
00paboTKy 00Jiee IKOHOMUIHOM.

Ha naHHBI MOMEHT Takue MIEU MOKAa HEJOCTaTOYHO HCCIICIOBAHBL, U MHE KAXKETCS, 4TO B
OyAyIieM UX MOXXHO Pa3BHUTh O MPAKTHYECKUX TEXHOJIOTHMH. BO3MOXXHO, 3TO CTaHET OAHUM U3
HalpaBJIeHNUH pa3BUTHUS MAIIMHOCTPOEHUS, U 51 Obl XOTeJIa BHECTU BKJIAJ B 3Ty cdepy.

OTa TeMa MHTEPECHA TE€M, YTO OHA MOKA3bIBAET CBA3b HAYKU M IPOU3BOACTBA. To, 4TO emé
30—40 net Ha3a[ OBUIO TOJBKO B JIAOOPATOPHSIX, CETOIHS aKTUBHO UCIIOIB3YETCS HA 3aBOJIAX U JIaXe
B MEUIIMHE.

HaHomokpeiTust moMoraroT pemars npo0ieMy W3HOCAa MHCTPYMEHTA, MOBBIIIAIOT KauyeCTBO
JieTajei 1 CHUKAIoT 3aTpathl. B OyayiieM rumanupyercs pa3paboTka «yMHBIX TOKPBITHID, KOTOPbIE
CMOT'YT IOJICTPAauBaThCs IOJ] HArpy3Ky M TEMIIEpaTypy BO BpeMs paboTbl. ITO OTKPOET HOBBIE
BO3MOKHOCTH JJIs1 MAIIMHOCTPOCHMSI U IPOU3BOJICTBA B LIEJIOM.

JIONOTHUTENBHO CTOUT OTMETUTb, YTO BHEApPEHHE HAHOMOKPBITHH TpeOyeT TecHOro
B3aMMOJICHCTBHSI HAayKH, MPOU3BOJICTBA M oOpa3oBaHus. Ha ceromHsmHUI J€HP B BEeAyIINX
TEXHUYECKUX YHUBEPCUTETAX MUpPA CO3/AI0TCS HCClenoBaTeIbCcKue 1a00opaTopuu, e CTYIEHThI
MOTYT H3y4yaThb METOJAbl HAHECEHMs IMOKPBITUM M TECTHUPOBaTh MX CBOWCTBA B YCIOBUSX,
NPUOIMKEHHBIX K MPOMBIIUIEHHBIM. JTO MO3BOJIIET FOTOBUTH CHEIMAIMCTOB HOBOTO MOKOJIEHUS,
BJIQ/ICIOIIUX HE TOJBKO TEOpUEH, HO U MPAKTUYECKUMHU HABBIKAMHM PAOOTHI C COBPEMEHHBIMH
TEXHOJIOTUSIMHU.
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[lepcrieKTUBHBIM ~ HAmpaBIEHUEM MOXXHO CUHTATh pa3BUTHE LU(POBBIX JIBOWHUKOB
pexyiero uHecrpyMeHTa. C uX MoMoUIbI0 MOAEIUPYETCs HE TOJIBKO T€OMETPHsl M Harpy3Ka, HO U
[IOBE/ICHHUE MOKPBITHS HA ATOMapPHOM YPOBHE. JTO OTKPBIBAET BO3MOKHOCTH JIJIs1 IPOTHO3UPOBAHMUS
M3HOCa eué 70 Haydaja SKCIUlyaTaluH, 4YTO OCOOEHHO Ba)KHO Ul CEPUHHOrO IMPOM3BOJCTBA U
aBUALMOHHO-KOCMHMYECKOH OTpaciy.

BaxkHbIM acriekToM ocTaércs CTaHIapTU3alMs U cepTH(UKALM HOBBIX MOKPBITHHA. [l TOTO
YTOOBl HAHOMOKPBITHS CTalM MAcCOBBIM pELIEHHEM, Heo0X0auMoO pa3paboTaTh €IuHBIE
MEXJIyHapoJHble TpeOOBaHMA K MX XapaKTepUCTHKaM: TBEPIOCTH, aJre3uH, CTOHKOCTU K
TEPMOLIMKIMPOBAHNIO. DTO MO3BOJUT MOBBICUTH JOBEPUE MPOU3BOAUTENIEH K HOBBIM MaTepuagaM
U YCKOPUTb UX BHEJPEHUE B IPOMBIIIICHHOCTb.

Kpome Toro, crour noguepkHyTh 3HAYEHHE MEXAUCUMILIMHAPHOTO IMOAX0Ja. 3/€eCh
O0BEIMHAIOTCS AOCTHXKEHHUs (U3UKK TBEPJIOrO Teja, XMMUHU IMOBEPXHOCTH, MAIIMHOCTPOEHHUS,
KOMIIBIOTEPHOTO MOJICIIMPOBAaHUS M Jake Owomenuiuubl. Hampumep, pa3paboTku B 00sacTH
MEAMLUHCKUX UMIUIAHTOB MOTYT OBITh aJalITUPOBAHBI JUII MALIMHOCTPOUTENIBHBIX MHCTPYMEHTOB
1 Hao0opoT. Takoe B3auMoACHCTBUE CO3AAET HOBBIE BOBMOYKHOCTH JIJIs1 MHHOBAIIHMA.

Taxum 06pa3om, HAHOMIOKPBITHS ABJISIOTCA HE TOJIBKO TEXHOJIOTHEH CeroJHsIIHEro AHA, HO
U BaXHBIM HampaBlieHWEM pa3BUTUA Oyaylero MamuHocTpoeHus. Wx — panbHeliee
COBEPILECHCTBOBAHHUE, YCIIEBICHUE W MHTErpanus C LUPPOBBIMU TEXHOJOTHUSMHU JaayT
BO3MOXXHOCTh 3HAUUTEJIBHO H3MEHHUTHh MOJAXOJ K MPOEKTUPOBAHUIO PEXKYLIETO0 HWHCTPYMEHTA,
czenaB ero 6osiee HaAEKHBIM, SKOJIOTMYHBIM U SKOHOMHUYECKH 3()(PEKTUBHBIM.
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CYBERLAB MANAGEMENT TOOL
JJISA ABTOMATU3AIIUA OBPA30OBATEJBHOI'O KUBEPIIOJIMT'OHA

BEJIOYCOBA EJIEHA CEPTEEBHA
K.T.H., IOIEHT Ka(eaphl 3anuThl HHPOPMaIIUN
Benopycckoro rocytapcTBEeHHOr0 yHUBEpcUTeTa HHPOPMATHKHU U paguosnekTponuku (BI'YUP),
MuHck, benapyce

BEPEWNJIO HUKOJIAH AJIEKCAHJIPOBUY
yuamuics yupexaeHus oopazonanus «Harmonaneusiit nerckuii rexuonapk» (YO HATII),
MuHck, benapyce

®UJTATIIIOB AH/IPEM CEPTEEBUY
y4aimiics yupexaeHust oopazoBanus «HarmonansHseiii qetckuit rexnomapk» (YO HIATID),
Munck, benapych

Annomauusn: B cmamve paccmampusaemcs 60npoc 8a)cHOCMU pazeumusi 3HAHUL U HABbIKOG
V YHaAWUXcs CpeOHUX U 8bICUUX Y4eOHbIX 3a8edeHull 8 001acmu UHGOPMAYUOHHOU 6e30naACHOCmU
noCpeoCmeom  UCNONb308AHUSL  MPEHUPOBOUHBIX CMEHO08, Kubepnoauconos. Ilpu smom
AKMYyanbHbIM ANAEMCS UX A8MOMAMU3AYUsL, 00CMYNHOCMb U MACUMAOUPYemMocmsy, Yymo mpebdyem
OONONIHUMENBHO20 NPOSPAMMHO20 0becneuenus. Aemopamu paspabomana u peKxomeHOyemcs K
UCNONB308AHUIO NPOSPAMMA Ol agmomamusayuu oopazosamenvrozo kubepnonueona CyberLab
Management Tool, komopas npedocmasnsem y0oouwlil epagpuueckuti unmepgetic 011 Oblcmpol
VCMAHOBKU U OOHOBIEHUS SUPMYAIbHBIX MawluH o0bpaszosamenvHozo Kubepnonaueona. CyberLab
Management Tool mooicem 6vimb UCNOIBL306AH NPENOOABAMENAMU U VHAWUMUCS ONIs1 0OVHEeHUs
Memooam peanuzayuu, OOHAPYHceHUs U NPpeoomepaujerus Kubepamax.

Knwuesvie cnosa: asmomamuzupo8aHHdas. Cucmema YNPAeieHus,  SUPMyaiu3ayus,
Kubepamaxu, kubepnoauzon, VirtualBox, CyberLab, Cloudflare

B ycnoBusix cTpeMUTENbHOrO pocTa KuOepyrpo3 U IudpoBU3alMM BceX cdep KU3HH,
(dopmMHpoBaHKE HABBIKOB MH()OPMAIIMOHHONW 0€30MaCHOCTH CTAaHOBUTCSI BaKHBIM YXK€ Ha ypOBHE
CpellHero M BbIcuIero oOpa3oBaHMs. KubepnoauroHsl — BUpPTyallbHbIE TPEHUPOBOYHBIE CPEJIbI,
UMUTHPYIOLINE peajbHble CIEHapUM KuOepaTak M 3alllUThl, MPEICTABISAIOT COOOW MOIIHBIHI
MHCTPYMEHT JIJIsl HOArOTOBKHM OyAYyIIMX CHELMATUCTOB.

OpHako MIMPOKOE  pPACHpOCTpaHEHHWE KHOEPIIOJMIOHOB — CTAJKUBACTCA C  PsIOM
MHQPACTPYKTYPHBIX M METOJIHWYECKUX OcoOeHHOocTed. OQHOM M3 HUX SBISETCS XpaHEHHE |
pacmnpocTpaHeHHe MpPeIHACTPOSHHBIX 00pa30oB BUPTYaJIbHBIX MAIIMH, HEOOXOAMMBIX IS
CUMYJISILIMU CLEHapueB. OTH 00pa3bl, KaK IMPaBWIIO, UMEIOT 3HAYUTENbHBIM 00BEM, TpeOyroT
COIJIACOBAHHOW BEPCHUU THIIEPBH30pa, W YaCTO HE MacIITaOUpYyIOTCs 0e3 MOTepU LEIOCTHOCTU
KoH(uUrypauu. B ycnoBusx orpaHMueHHBIX PECYPCOB yUEOHBIX 3aBEICHUN, pyUyHOE yIpaBiIcHUE
TaKUMH CpeJlaMU CTAaHOBUTCS HEI((PEKTUBHBIM U MOIBEP>KEHHBIM OIINOKAM.

s pemenust 3tux 3agad Obu1 paspadoran CyberLab Management Tool (CLMT) —
aBTOMATH3MPOBAHHAs  CHCTEMa  yNpaBlICHHS  BUPTyalbHOH  cpenoil  00pa30BaTeNIbHOTO
kubeprionurona. CLMT obecneunBaeT IEHTPAJIM30BAaHHOE XpPAaHEHHWE W Pa3BEPTHIBAHHE
BUPTYyaJIbHBIX MAIIKH, YA00CTBO HCIIOIB30BaHMS MIPETIOIaBATENSIMU M YUAIIIUMHUCS, YTO MTO3BOJISET
BHUMATEJIbHEE COCPENOTOYUTHCS Ha COJEpKaTeNIbHON yacTu o0yuyeHus. JlenmoHupyembiii 00bEeKT
«[Iporpamma 11t aBTomMatu3auuu obOpasoBarenabHOro Kubeprnonmrona CyberLab Management
Tool» BHeceHn B Peectp koMmmblOTEpHBIX MporpamMMm HarmoHambHOTO IEHTpa MHTEIUICKTYaTbHOMN

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”


https://doi.org/10.5281/zenodo.17257770

TEXHUYECKUE HAYKHU
Impact Factor: SJIF 2023 - 5.95 TECHNICAL SCIENCES
2024 -5.99

cooctBenHoctn Pecmybnmuku  bemapyce [1]. CyberLab Management Tool npocrynmen s
CKayMBaHMs Ha pecypcax [2-3].

Xpanenue 00pa3oB BUpTyadbHBIX MamiH Ha miatdopme Cloudflare R2 npencrasisier coboit
paloHaJIbHOE peIlleHue IJi 3a/lad, CBSI3aHHBIX C PAcIpOCTpaHEHHEM O00pa30B BUPTYaIbHbBIX
MalyH. B oT/in4ne oT aHaJIOTWYHBIX OOJIAYHBIX XpaHWIMIL, Takux kKak Amazon S3 mmm Google
Cloud Storage, BwiOpanHas miatpopme Cloudflare R2 mnpemmaraer momens 6e3 miatel 3a
UCXOAAIMA TpaduK, 4TO CYUIECTBEHHO CHM)KAeT PAacXOJbl NMPH MAacCOBOM pa3gaye JaHHBIX,
0COOCHHO B CiIy4asiX, Korjaa o0pas3bl paclpOCTPaHSIOTCA Cpeau OOJBIIOTro YHcia MoiIb30BaTenei
WIKM YYEOHBIX YUpPEXKACHUH. IDTO NPEUMYILECTBO CTAHOBUTCA OCOOCHHO 3HAYUMBIM IPU
OpraHM3alMy KUOEpIONMIOHOB, TJe TpeOyeTcs peryispHoe OOHOBIEHHME M  3arpyska
IIPEIHACTPOEHHBIX BUPTYAJIbHBIX MAlllMH Ha JIOKAJIbHbIE YCTPONCTBA WM B BUPTyaJIbHbIE CPEMbI.
Nuterpamus ¢ CDN-cnoem Cloudflare obecrnieunBaeT HHM3KYIO JIATEHTHOCTh U Teorpaduyecku
pacnpeeeHHbIN JOCTYII, TO3BOJISISL IOIb30BATENIAM U3 Pa3IMYHbIX PETUOHOB MOJIYyYaTh JOCTYII K
oOpa3zam 06e3 3a/IepKeK U Meperpy3ku KaHamia.

[Ipn ycraHoBKe KHOEPHIONMIoOHa KPUTUYECKH Ba)KHO KOPPEKTHO CKOH(QUIYpHUpPOBATh CETh
MEXJy BUPTyaJbHbIMU MamnHamu. OMMOKK B MapLIpyTH3allUU, HETIPABUIBHOE PACIpeiesieHue
[P-anpecoB unu HeBepHas KOH(QUTYpalisi MEKCETEBbIX IKPAHOB MOTYT NMPUBECTH K HAPYIIECHUIO
noruku DMZ nnu nosiHo# HeTOCTYITHOCTH OT/IEIbHBIX KOMIOHEHTOB HHPPACTPYKTYpbl. OCOOEHHO
BXXHO 00€CHeUnuTh H3O0JIALMI0O BHYTPEHHHUX CETMEHTOB OT BHEHIHEro Ttpaduka, colmronas
INPUHIUIBI MUHUMHU3ALUU JIOBEPHsI M YETKOro pasrpaHuueHus 30H. HempaBuibHas HacTpoiika
MOXXET HE TOJBKO HCKAa3UTh y4EOHBIM WM TECTOBBIM CLEHapuil, HO M CO34aTb PUCKH IPH
MOJKIIOYEHUH K peanbHbIM ceTsaM. [103ToMy ceTb BHYTpHU 00pa3zoBaTeIbHOrO KHOEpPIIOJUTrOHa
MOJIHOCTHIO U30JIMPOBAaHA OT CETH YCTPONCTBA HA KOTOPOM OH 3aITyIIIEH.

CLMT peanuzoBan Ha Python 3.12 u pacnpocTpansieTcst Kak B BU/I€ UCXOAHBIX (ailyioB, Tak
U B BHJI€ aBTOHOMHBIX OuHapHbIX cOopok mig Windows, Linux u macOS. Touka Bxonxa B
npuioxeHue oobeaunser rpapuueckuit unrepgeiic (GUI), moctpoennsiit Ha PyQt6, u untepdeiic
koMaHgHOU cTpoku (CLI), yto mo3Bosster ucnons3oBath CLMT kak HHTEpaKTUBHBIA HHCTPYMEHT
(pucyHok 1), Tak M1 MHTErpUPOBATh €r0 B aBTOMATU3MPOBAaHHBIE CIIeHapHH. Takoe o0beInHEeHHE
CTaJI0 BO3MOKHBIM Osiarosiapsi 00bEKTHO-OPUEHTUPOBAHHOMY MOJIXOIY M YHMCTOM apXHUTEKType,
obecrieynBaromiell 4€Tkoe paszefieHHe JOTMKH, UHTepPEeiicOB UM KOH(MUIYPALMOHHBIX CIIOEB.
[Tporpamma nocrasisiercst BMecte ¢ Y AML-(aitiom koHpUTYypaimm, B KOTOPOM OMUCAH KaXIbIi
y3eJl KUOepIoJMroHa: UMs BUPTYalbHOM MAaIlMHBI, Ha3BaHHWE COOTBETCTBYIOIIEro oOpas3a Ha
Cloudflare R2, konTpoapHas cymma jist BEpUpUKAIIMHN U TTapaMeTPhl CETEBON KOHPUTYpaIUU. ITO
MO3BOJISIET TOYHO BOCIPOM3BOJIUTH MH(MPACTPYKTYPY U TapaHTHPOBATH COTVIACOBAHHOCTH MEXITY
KOMITOHEHTaMH IIPU pa3BepPTHIBAHUU.

CLMT wucnons3yer VBoxManage, KOHCOIbHYIO YTHIMTY KOMaHIHOW CTPOKH, BXOJSIIYIO B
coctaB Oracle VirtualBox, aist mporpaMMHOTO yIipaBlieHUs BUPTYaJIbHBIMU MallIMHaMHK. B oTuane
ot rpaduueckoro untepdeiica VirtualBox CLMT xapakTepusyercs ciaeayromuMu QyHKIUIMHE:

1 ABromatmsamus BbI30BOB VBoxManage Ha OCHOBe mpaBWiI, 3aJaHHBIX B
KOH(HUTyparioHHOM aiirne.

2 CrannapTu3aiys BBIIIOJIHEHHUS ONepalyii ¢ BUPTyaJIbHBIMU MalllMHAMHU.

3 AbcTpaknms cia0kHbIX KoMans VBoxManage B pOCThIe HHCTPYKIIHH.

CLMT mnpenocTaBiseT OCHOBHbIE MEXaHHU3Mbl aBTOMATHU3AllMHM: aBTOHOMHYIO YCTaHOBKY,
3aIlyCK M OCTAaHOBKY B COOTBETCTBMH C IPAaBHJAMH, a TAaKKE€ KOHTPOJb KHOEPIIOIUTOHA yepes
CUCTEMY CHUMKOB COCTOSIHHS.

[Iponiecc  ycranoBku BuptyanbHbix wmammH B CLMT  mpeacraBmser  coboit
MOCIIEJIOBATENIFHOCTh aBTOMATU3UPOBAHHBIX JTaloB, 00ECIEUUBAIONIUX 3arpy3Ky, HUMIOPT U
HAaCTPOWKY BHUPTYaJIbHBIX Cpel st 00pa30BaTeNbHOTO KUOEpHoauroHa. JlaHHBIM MexaHWU3M
YUUTBHIBACT TPEOOBaHMUA K HAIEKHOCTU U IPPEKTUBHOCTH, YTO TMO3BOJISET MUHHUMHU3HPOBATH
y4acTre MO0JIb30BaTENsl U CHU3UTh BEPOSATHOCTh BOSHUKHOBEHHUS OIINOOK.
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Importing
Firewall-1: Importing VM
Firewall-2: Importing VM
Web-Server: Importing VM
Php-Server:

Database-Server: Importing VM

Wan-Client: Importing VM

Lan-client: Importing VM

Pucynok 1 — I'paduueckuit uarepdeiic CyberLab Management Tool

[Tponecc ycraHOBKHM 00pa30BaTEIbHOTO KHOEPIIOIUTIOHA BKITIOYAET CIAEAYIOIINE 3T

1 IIpu nepsuunom 3anycke CLMT ananusupyer Halnuuue MMIOPTUPOBAHHBIX BUPTYaJIbHbIX
MmamuH. Eciau BupTyanbHas MammHa oTcyTcTBYyeT B VirtualBox, unrepdeiic orobpaxaer craryc
“vm is not installed” mst kaxkmoro komroHeHTa (Hanpumep, “Web-Server: vm is not installed”).

2 Ilonp3oBaTenh aKTHBUPYET MPOIECC YCTAaHOBKH Yepe3 MHTepdelcHyo KHomky “Install”,
nociie uero CLMT naumnaet moouepennyro 3arpy3ky OVA-ob6pazos u3 Cloudflare S3. B mporecce
3arpy3ku uHTepdeiic TMHaMU4ecK OOHOBIISETCS: TEKCTOBBIE CTATYChl 3AMEHSIOTCS] BU3YaJIbHBIMU
WHIUKAaTOpaMHU Mporpecca, TIe 3aBeplIeHHas 3arpy3ka oToopaxaercs kak “vm is downloaded”.

3 Ilocne 3aBepiieHus 3arpy3Ku 00pa3oB cUcTeMa MPUCTYMAET K UX HapalljIeIbHOMY UMIIOPTY
B VirtualBox. Kaxnas BupTyanpHas mamuHa oOpa0aThIBaeTCs WHAMBHIYaTbHO, M UHTEpQeiic
oToOpakaeT CcTaTyc KaKAOW omnepauuu: Hampumep, cooduienue “Web-Server: Importing VM”
yKa3bIBaeT Ha HA4aJIo mporecca, Toraa kak “Firewall-2: Successfully imported” moarsepxkmaer ero
ycneniHoe 3aBepuieHue. s obecnedeHuss MpO3pavyHOCTH paboOThl M ynoOCTBAa AMATHOCTHKHU
npobsem B CLMT peanu3oBaHa cuctema JIOTHPOBAHUS UMIIOpTa. Daiiiibl IOTOB COXPAHSIOTCS B
JTUPEKTOPHIO, YKA3aHHYIO B KOH(PUTypallMOHHOM (aiiie.

4 Koraa umnopt 3aBepiieH, CLMT ocranaBiuBaeT Bce BUPTyallbHbIE MallIMHbI, IEPEBOJIA UX
B COCTOSIHUE «vm is stopped», 03Havaroliee roTOBHOCTb K 3aITyCKY.

[Tomumo rpaduyeckoro umaTEepdeiica, CLMT mnpemgocraBiser BO3MOKHOCTh YCTaHOBKH
BUPTyaJIbHBIX MAIllMH 4Yepe3 KOMaHIHYI0 CTPOKY C HCHOJb30BaHHeM koMmaHabl cli install. Orot
PEXUM MOAJIEPKUBAET CHEUAIN3UPOBaHHbIE (uiaru A THOKOro yrnpasieHus rpoueccoM: ¢uar -
-no-verify OTKJIIOYaeT NPOBEPKY KOHTPOJBHBIX cymM (xemeit) OVA-¢aitnoB. ®nar --skip-
download uckitouaer sTamn 3arpy3ku o0pa3oB U3 CETH W NMpuMeHseTcs, korna OVA-daiasr yxe
HaxoJATCs B JIOKAJBHOM XpaHwMile, B TakoMm ciayyae CLMT cpa3y npucTynmaer K HUMIOPTY
BUPTYaJIbHBIX MalvH B VirtualBox, s3xoHOMSs BpeMsi U ceTeBoii Tpaduk.

YcranoBka oOpa3oBaTenbHOro kubepronurona mnocpenctsoMm CLMT 3aBepiiaercs: MOMHOM
WHTEerpaleil BUpTyaIbHBIX MalliiH B cpeay VirtualBox (pucynoxk 2). [Tocie 3aBepiieHus nporecca
OHU CTaHOBATCA JAOCTYHHBI M3 rpaduueckoro wunrepdeiica, a ux Qailasl COXpaHIIOTCI B
JTUPEKTOPHUIO VMS, PACIIOIOKEHHON psiioM ¢ ucnoiHseMbiM ¢aiimom CLMT. DtoT nyTh 3a7aH B
KOH(UTypaIyy M0 yMOTYaHHUIO, HO MOKET ObITh U3MEHEH IpHU He0OXoauMocTH. B pe3ynbprare Bech
KOMIUIEKC BHPTYaJbHbIX MAIIMH I'OTOB K JaJbHEHIIEMY MCIIOJIB30BaHUIO 0€3 JIOMOJHUTEIbHBIX
PY4YHBIX OIlEpaLUi.
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Pucynoxk 2 — YcraHoBieHHbIE BUPTyaldbHbIC MAlIMHBI B HHTEpdetice VirtualBox

Ananu3 npaktudeckoro npumeHeHuss CLMT mo3Bosiiil BBIAEIUTH CIEAYIONIUE YPOBHHU
CUCTEMHBIX TpeOOBaHWI: MHUHUMAIbHBIH, oOOecrmeuuBaronmii 06a30Byl0 pabOTOCIIOCOOHOCTH
MPWIOKEHUSI, W  PEKOMEHAYEMBI,  CIIOCOOCTBYIOIIMNA  JOCTHXKEHHIO  ONTUMAJIbHOTO
MOJIB30BATEIHLCKOTO OMBITA TP B3aUMOJICHCTBUU ¢ 00pa30BaTeIbHBIM KHOSPIIOIUTOHOM [3].

MuHnumanbHble CUCTEMHbIE TPEOOBAHUS:

1 OnepatuBHas namsTh: He MeHee 8 GB RAM.

2 llenTpanbHblil porieccop: 4 GU3NYECKux Aapa U § JIOrMIECKUX MOTOKOB.

3 JuckoBoe npoctpanctso: oT 70 GB.

4 OnepanonHas cuctema: 64-paspsaasie Bepcun Windows, Linux uimm macOS.

5 TMoxnepkka BupTyanusanuu: Hanwaue VirtualBox Bepcuu 6.0 u BbIIEC, aKTHBHPOBAHHAS
VT-x uniu AMD-V B BIOS.

PexomenryeMblie cucTeMHbIE TPEOOBAHUS:

1 OnepatuBHas namsath: oT 16 GB RAM.

2 UenTpanbHelii mporeccop: 6 puzndeckux syep u 12 JoruuecKux NOTOKOB.

3 luckoBoe npoctpanctBo: oT 80 GB.

JlanHble cucTeMHbIe TpeOoBaHUs oOecrieunBarOT crabmiabHyo padory xkak CLMT, Tak u
00pa3oBaTeNIbHOTO KUOEpIONUroHa. BupTyanbHbIE MalIWHBI 3aIMyCKArOTCS M (PYHKIHOHUPYIOT
HaJIe)KHO, HE BbI3bIBasi COOEB MIPHU OAHOBPEMEHHOW Harpys3ke. J[MCKoBOE MPOCTPAHCTBO MO3BOJISIET
COXPaHATh CHUMKH COCTOSIHUSI, UTO MO3BOJIIET OBICTPO BOCCTAHOBUTH BUPTYAJIbHYIO Cpely IHOcIe
n3MeHeHu win omuoOku. Tak pgocturaercs ymoOCTBO M YCTOMYMBOCTH 0Opa30BaATEIBHOTO
KHOEPIOJIUTOHa B YCIOBUAX aKTUBHON AKCILTyaTaI[UH.

ABTOpaMH CTaTbU MPOJAOIDKAETCS paboTa HaJ pa3BUTHEM M COBEPLICHCTBOBAHHUEM
oOpa3oBaTesibHOro0 KuOeprnoiaurona. BeayTcss paboThl MO CO3aHUIO Pa3IMYHBIX CIEHAPHH MO
peanuzanuu KuOepaTak, nX oOHapyKeHUIO U npenoTBpamenuio. Ha pecypce [5] ocymecTBisieTcs
no0aBlieHUE CLIEHAPUEB, MTOJICKA30K JJISl UX MPOXOXKICHUS.

Takum o6pa3om, pa3paOOTaHHBIM KUOEPIOJUIOH U MporpamMma JUis €ro aBTOMaTU3alluu
CyberLab Management Tool pekOMEHIYIOTCSI K UCTIOJIBb30BAHUIO B CPEIHHUX U BBICHIUX yUEOHBIX
3aBE/ICHUSAX C LENbl0 MpodopHEeHTaluu M MOATOTOBKM OyAYHIMX CHENUAJINCTOB B 00JacTu
MH(POPMALMOHHOM O6e30macHOCTH U 3auThl HHPopmanuu. Taxke kubepnonauron CyberLab moxer
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OBITH PEKOMEHIOBAH JIJIsl TMYHOTO MCTIOIH30BAHUS JIsI PA3BUTHUS U COBEPIICHCTBOBAHHS HABBHIKOB
oOHapy»XeHHs U MPeIOTBpaIlleHUs] KubepaTak B CETeBOI HH(PPACTPYKTYpeE.

CIIMCOK UCIIOJIB30BAHHBIX UICTOYHHUKOB

1. PeecTp  KOMIBIOTEpHBIX  MporpamMMm  HalMoHanbHOrO  IEHTpa  WHTEIIEKTYalbHOU

cobctBennoctn Pecniyonuku  bemapycs  [DnekTponHblii  pecypc]. — Pexum pgocrtyma:
https://search.ncip.by/depon/index.php?pref=1&Ing=ru&page=3&target=2315. Jlara nocrymna:
06.09.2025.

2. Release v2.0.1 — CyberLab Management Tool [Dnektponnslii pecypc]. — Pexum mocryna:
https://github.com/nickolay3132/cyberlab/releases/tag/v2.0.1. laTa noctymna: 06.09.2025.

3. CyberLab Releases [Onextponnsiii pecypc]. — Pexum npoctyma: https://techno-cyber-
lab.store/download. [laTa moctyma: 06.09.2025.
4. System Requirements [D1eKTpOHHBII pecypc]. - Pexum JOCTYyTIa:

https://github.com/nickolay3132/cyberlab?tab=readme-ov-file#2-%EF%B8%8F-system-
requirements. Jlata nocrymna: 06.09.2025.

5. Training Scenarios [DnextponsHsli pecypc]. — Pexum poctyma: https://techno-cyber-
lab.store/scenarios. lata noctyna: 06.09.2025.
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TEXHOJIOT'UA NIPOEKTUPOBAHUA BJIOYHO-MOAYJBHOI'O
METAJUVIOPEXYIEI'O OCEBOI'O MHCTPYMEHTA

JKEJITYXUH AHJAPEHN BJIAJMUMHUPOBUY
Crapuuii npenoaasarens Kadeapbl « TeXHOIOrHsI MAIIMHOCTPOEHUS», TalIKEHTCKOTO
roCyapCTBEHHOTO0 TEXHUUYECKOI0 YHUBepcuTeTa nMeHu Mceinama Kapumosa
r. TamkenTt, Pecniy6nmka Y306exucran

Annomauyun: Cospemennoe MAuUHOCMPOUMenbHOe NPOU3B00CME0 NPedbsEIsem GblCOKUE
mpebosanusi K MOYHOCMU, HAOENCHOCMU U YHUBEPCATIbHOCMU UHCMPYMEHMATbHO20 06eCneyeHus..
B ycnosusx o6HOGIeHUS HOMEHKIAmMYPbl demaineil mpaouyuoHHvle 00HOYeaedble UHCMPYMEHMbl
mepsiiom 3¢)hekmusHocmny, umo 06yCcio8IUBAEN AKMYATbHOCHb PA3PAOOMKU ONOYHO-MOOYIbHBIX
cucmem.

Texnonocus  npoekmuposanus  ONOYHO-MOOYILHO2O — MEMANIOPENCYUIe20  0Ce8020
UHCMPYMEHMA OCHOBAHA HA NPUHYUNE Pa30UeHUss KOHCMPYKYUU HA OMOelbHble PYHKYUOHAIbHbIE
MoO0ynu,  obecneuyusaiowjue  2UOKOCMb,  PEMOHMONPUSOOHOCMb U COKpaujenue  CpPOKO8
npoekmupoganus. BaogwHnoe 3Hauenue umelom ceolicmeéa 0OpabamvieaemMoeo mamepuand,
2eomMempusl pedxcywell 4acmu, CMotuKoCms U MexXHOI0SUYHOCIb U320MOBLEHUSL MOOYIEl.

Ocoboe enumanue yoensemcs unmezpayuu npoexkmuposanusi ¢ CAD/CAPP cucmemamu u
npumeHenuio adoumusHvlx mexuonozui (SLM, DMLS), komopwie n03801110m co30a8ams ClLONACHbLE
KOHCMPYKYUU, HYMPeHHUE KAHAIbL OXIANHCOeHUS U 001e24EéHHble CIMPYKMYpbl. Dmo obecneuugaem
nosvluilerue nPouU3B00UMeNbHOCMU U CIOUKOCIU UHCIMPYMEHMA, d MAKIHCe CHUNCEHUe 3ampan.

Hayunas noeusna pabomwl 3axiarouaemcsi 6 KOMIIEKCHOM NOO0X00e K NPOeKmUupOo8aHuro,
00veOuHAIOWEeM MOOYIbHOCIb, YUDPOBOe MOOEIUPOBAHUE U COBPEMEHHble Mamepuabvl, 4mo
Gopmupyem ocHo8y 05t CO30AHUSL UHCIPYMEHMALbHBIX CUCEM HOB020 NOKOICHUS.

Knwueevie cnoea: ocegou uncmpymenm, OI0YHO-MOOYIbHBIU UHCMPYMEHM, C8epIlo,
mexuonocus, oopabomra, 3D newamv, SLM, DMLS.

CoBpeMeHHOE  MAaIIMHOCTPOUTENIBHOE  MPOU3BOACTBO  XapaKTEPU3yeTCs  BBICOKUMHM
TpeOOBaHMUSAMU K TOYHOCTH, MPOU3BOTUTECIHFHOCTH ¥ YHUBEPCAJTHHOCTH TEXHOJIOTHYECKHX
nporeccoB. Pa3BuTve aBTOMAaTH3allMM, HCIOJIb30BaHHE TMOKHX HPOM3BOJCTBEHHBIX CHCTEM H
uu(pPOBBIX TEXHOJOTUN B paMmkax KoHuenuuu «umyctpus 4.0» npeabaBisioT HOBBIE 3a7aud K
MHCTPYMEHTAJILHOMY 00ecTedeHuno, 6e3 KOTOpOoro HeBO3MOKHa AP peKTHBHAsE 00padoTKa 1eTane.
MeTtautopexylnil HHCTPYMEHT BBICTYIIA€T BaKHEHIIMM 3BEHOM MPOU3BOJCTBEHHOM IIEMIOYKH,
orpeieNAs He TOJIBKO KaueCTBO U F€OMETPHUIO OBEPXHOCTHU U3ENUsl, HO U SJKOHOMUYHOCTh BCETO
TEXHOJIOTUYECKOr0 MpoLecca.

B ycnoBusix CcTpeMUTENBHOIO OOHOBICHHS HOMEHKJIATYpPhl HW3JEIUH M BBICOKOH
BapUaTHUBHOCTU KOHCTPYKLUUH JeTajlied TpaJWLUOHHBIE MOJIXOJbl K IPOEKTUPOBAHUIO H
M3TOTOBJICHUIO METAJUIOPEKYIETO MHCTPYMEHTA BCE yallle OKa3bIBAIOTCS HEAOCTATOUHO THOKUMHU.
Criennanu3upoBaHHbIE OAHOLEIEBbIE HHCTPYMEHTDI, paHee MIMPOKO MPUMEHSIBUINECS B CEPUHHOM
MIPOU3BOJICTBE, TEPAIOT HIPPEKTUBHOCTD B MAJIBIX U CPEIHUX MAPTUAX JETAJICH, a UX U3TOTOBICHHUE
TpeOyeT 3HAUMTENbHBIX 3aTpaT BPEMEHH M pecypcoB. B 3Toil cBA3M 0cOOyl0 aKTyalbHOCTb
npuolperaer pazpaboTka W BHEAPEHHE OJIOUHO-MOIYJIBHBIX CHUCTEM HHCTPYMEHTOB, KOTOpBIE
MO3BOJIAIOT OBICTPO aJaTUPOBATHCS K U3MEHEHHIO MPOU3BOICTBEHHBIX 33/1a4.

BnoyHO-MOAYIbHBIM TPUHIUI MPOSKTUPOBAHHUS OCHOBAaH Ha pa3OMEHHM MHCTPYMEHTa Ha
OTJEbHbIE KOHCTPYKTUBHBIE Y3/bl (MOIYNH), KaXKIABIH K3 KOTOPBIX BBINOJHSAET CTPOrO
onpeAcnEéHHYI0 (YHKIIMIO U MOXET OBITh 3aMEHEH WM MOJEPHH3UPOBAH 03 HEOOXOIUMOCTH
nepepaboTku  Bcero wu3Aenus. Takoil MOAXOA aHaJOTMYEH MOAYJIbHOMY MPUHIUIY B
MAIIMHOCTPOCHUH B LIEJIOM M O0ECIeUYMBACT PsAJ 3HAUYMUTENBHBIX MPEHUMYIIECTB: COKpallleHUe
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CPOKOB TMpPOEKTUPOBAHMSA, CHIDKCHHE CTOMMOCTH W3TOTOBIICHUS, YHH(DUKALUIO DSJIEMEHTOB,
MOBBIILIEHUE PEMOHTOIPUTOAHOCTH U PaCIIUPEHUE 00JIaCTH IPUMEHEHHUS.

Ocoboe mecto cpenu OJI0YHO-MOAYJIBHBIX PEHICHUH 3aHMMAeT OCEBOW METaJUIOPEKYIIUi
MHCTPYMEHT (CBepJia, pPa3BePTKH, 3€HKEPBI, (Ppe3bl U 1p.), MOCKOJIbKY MMEHHO OH HauboJiee IUPOKO
ucnoib3yercss npu (opMooOpa3oBaHUU OTBEPCTUH, 00pabOTKE MOBEPXHOCTEH BpalICHUS H
BBITIOJTHEHUH OTBETCTBEHHBIX ONIEPALAN B KOPITYCHBIX M BaJIOBBIX AeTalsiX. OceBble HHCTPYMEHTBI
dopmupyror 10 70 % TEXHOJOTHYESCKUX IMOBEPXHOCTEH JeTaliell MAIIMHOCTPOCHUS, MOITOMY
TpeOOBaHUS K UX KOHCTPYKLUHU, CTOMKOCTH U TOUHOCTH YPE3BBIYAMHO BBHICOKH.

TexHonorust  OPOEKTUPOBAaHUSA  OJIOYHO-MOAYJIBHOTO  METAJIOPEXKYIIETO  OCEBOIO
MHCTPYMEHTA MPeJICTaBIIsAET COOOH COBOKYITHOCTh HAYYHO OOOCHOBAHHBIX METOJIUK, HHKEHEPHBIX
pelIeHNI W pacueTHBIX NPOIEIyp, HAIMpPABICHHBIX Ha BHIOOP ONTHUMAIbHONW KOHCTPYKIIUH
UHCTPYMEHTA, OIPEACIICHUE IapaMETPOB €ro PEKyIled 4YacTd, KOpIyca M COEAMHMTEIbHBIX
AJIEMEHTOB, a TaKXKe 00ecreueHue BO3MOKHOCTH OBICTPO# alanTalii HHCTPYMEHTA K Pa3InYHbIM
yCIIOBUSIM 00pabOTKHU.

B paMmkax 1aHHON TEXHOJOTUH YYUTHIBAFOTCS:

e (yHKIMOHAJIbHOE Ha3HAYeHNE HHCTPYMEHTA U TUIl 00pabaThIBa€MOM MOBEPXHOCTH;

e CBOMicTBa 0OpabaTbiBaeMOro Mmatepuana (TBEPIOCTb, BSI3KOCTh, CKJIOHHOCTb K
YIIPOYHEHHUIO);

e TEOMETPHUS PEKYILEH YaCTU U YCIOBUS PE3aHUs;

e KOHCTPYKTHBHbIE OCOOEHHOCTH MoOAyJleld (Kopmyc, JAepikaBKa, pexylas BCTaBKa,
COEJIMHUTEIIbHBIE Y3IIb);

e TEXHOJIOTMYHOCTb U3TOTOBIIEHUS U COOPKU MOJyJIeH;

e TIOKA3aTEJIU CTOMKOCTH, TOYHOCTH U HAJEKHOCTH HHCTPYMEHTA.

Baxwneiimeil 3agaueil  IpOEKTHPOBAaHUS  SBISETCS  OOECIEYEHHE  PALMOHAIBHOTO
COOTHOIIEHUSI MEXIYy YHMBEpPCAJIbHOCTBIO U crienuain3anueil nHctpymenta. C oJJHOW CTOPOHBI,
MOJIyJIbHAsl CUCTEMa JOJDKHA IMO3BOJATH (POPMHUPOBATH pa3IMUHble KOMOMHAIIMM WHCTPYMEHTOB
JUISI BBITIOJTHEHHUS IIMPOKOTO CIIEKTpa ONEepalnii; ¢ Ipyroi CTOPOHbI, KOHCTPYKIIHS HE JOKHA ObITh
Ype3MEpHO YCJIOKHEHA WM MEeperpykeHa, 4yTo MOIJ0 Obl MPHUBECTH K YBEITUUEHHIO MAacChl,
CHIDKEHHUIO KECTKOCTU U YXYIIIEHUIO BUOPAITMOHHBIX XapaKTEPUCTHK.

Kpome Toro, nmpoekrupoBanue 0J10YHO-MOIYJIBHOTO WHCTPYMEHTa HEBO3MOXKHO 0e3 yuéra
COBPEMEHHBIX TEHJCHIIMI B 00J1acTH MaTepuaaoBeieHus. Pa3BuTie TBEPIBIX CIIaBOB, KEPAMUKH,
cBepxTBEpAbIX MaTepuanos (PCBN, PCD), a Takxe MOKpBITUIl Ha OCHOBE HUTPHUJIOB U KapOHUI0B
CYILECTBEHHO PaCIIMPSAET BO3MOKHOCTH PEXKYIIHUX MOLyJIer. Mcronp30BaHNE CMEHHBIX PEXYIIMX
IUTACTUH M BCTAaBOK, YHH(PUIMPOBAHHBIX MO pa3MepaM U T'€OMETPHH, MO3BOJISIET 3HAYUTEIBHO
CHM3HTb HKCIUTyaTallMOHHBIE PACXO/Ibl ¥ TIOBBICUTh TMOKOCTh IPUMEHEHUSI MHCTPYMEHTA.

He MeHee BaXHBIM acHEKTOM SBJISIETCSI MHTETPAalMs INPOEKTUPOBAHUS C CHUCTEMaMHU
aBTOMaTU3MpOBaHHOTO MpoekTupoBanus (CAD) U TeXHOJIOTHYECKON MOATOTOBKU MPOU3BOJICTBA
(CAPP). IlucdpoBoe MomenupoBaHHE TE€OMETPHH HHCTPYMEHTA, pacueT HaNpsHKEHHO-
Ne(pOPMHUPOBAHHOTO COCTOSIHUS, AHAIM3 IIOTOKOB CTPYXKKH M TEIJIOOTBOAHBIX IPOLECCOB
MO3BOJIAIOT €IIE HAa CTaJAMM NPOEKTUPOBAHHSA IPOTHO3MPOBATH IOBEJEHHE MHCTPYMEHTa B
peasbHBIX YCJIOBHSX. DTO 3HAYMTENbHO CHMXKAET KOJIMYECTBO OIBITHBIX OOpA3LlOB M YCKOpSET
IIPOLIECC BHEAPEHUSI HOBOI'O MHCTPYMEHTA B IPOU3BOJICTBO.

Taxum 06pazom, aKTyaJIbHOCTb TEMbI UCCIIEI0BaHMS « T€XHOIOrMsI MPOEKTHPOBAHUS OJIOYHO-
MOJIyJIFHOTO ~METAJJIOPEXKYIIETO OCEBOI0 HMHCTPYMEHTa» ONpeAensieTcs HEeoOXOIMMOCThIO
noBbILeHUs 3()(eKTUBHOCTH 00pabOTKU JeTajleil MalIMHOCTPOEHUs, COKpAILIEHHs CPOKOB U
CTOMMOCTH pa3pa0OTKM HMHCTPYMEHTAa, a TaKXe Iepexoja Ha THOKHE MOMYJbHBIE CHCTEMBI,
OTBeYarolue TpeOOBAHNUAM COBPEMEHHON MPOMBIIUIEHHOCTH.

Lenpro mccienoBaHust sSBISETCS OOOCHOBaHHME M pa3padOTKa METOJUKH MPOCKTHPOBAHUS
0JI0YHO-MOJyJILHOTO 0CEBOI0 UHCTPYMEHTA, obecnieunBaroei MOBBILICHUE
MIPOU3BOIUTENILHOCTH, TOYHOCTH U HAJEKHOCTH 00pabOTKH 3a CUET palliOHAIBHON YHU(DHUKAIN
KOHCTPYKTUBHBIX 3JIEMEHTOB U IPUMEHEHHS] COBPEMEHHBIX METOA0B pacuéTa U MOACIUPOBAHUS.
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Mogenb ¥ aaropuT™M MPOSKTHPOBAHUS OJOYHO-MOIYJIBHBIX PEXYIIUX HWHCTPYMEHTOB,
paccMOTpeHbl TPOGECCOPCKO-NPENoAaBATENbCKUM KOJIEKTUBOM IOJIOLKOIO I'OCYJIapCTBEHHOI'O
yHuBepcurera [1].

Metononorus co3laHusi KOMIUIEKTa PEXYIIUX HHCTPYMEHTOB OCHOBBIBACTCS Ha MPHUHLUIE
«OT TPOCTOTO K CIIOKHOMY». Pexyliuii MHCTpYMEHT HpPEJICTaBISAETCS KaK LEIbHBIA (IPOCTO),
COCTaBHOM W cOOpHBIM (clOXHBINM). Ecoum 1menpHbIE W COCTaBHBIE B IIOJTHOM  MeEpe
CHCTEMaTH3UPOBAHbI, WMEETCS ONpeAeiieHHas CTaHgapTHas W HOPMaTHBHAas 0a3a 1O UX
IPOCKTUPOBAHUIO U M3TOTOBJIEHUIO, TO  JIs  COOpPHBIX  MOXYJBHBIX  PEXYILUX
WHCTPYMEHTOB TaKas 1moJyiHas 0a3a moka He CO3/aHa.

[IpencraBnenue 10 HeJaBHETO BPEMEHU COOPHOTO PEKYIIEro MHCTPYMEHTA KaK COCTOSIILEr0
U3 peXYILEH TUIACTHHBI, KOPITyca (IepyKaBKH ) U 3aKUMa ceifuac yCI0KHSSTCS BBULY MHOT000pa3us
BCTaBOK (KapTpupKei), KOHCTPYKTHBHBIX MOJAYJEH, MEXaHHU3MOB 3a)XKMMa U IE€PEXOJHUKOB
(amanTepoB), CTBHIKYIOIIMX KaK CaMU KOHCTPYKTHUBHBIE 3JIEMEHTbl HWHCTPYMEHTA, TaK U €ro
IPUCOETMHEHNE K KOHCTPYKTUBHBIM 3JIEMEHTaM IPUCIIOCOOICHUN U CTAHKOB.

Takum o00pa3oM, B CBA3M C OOLIMPHOM HOMEHKJIATYpPOH MPUMEHSEMBIX PEXYIIUX
MHCTPYMEHTOB HE00XOAMMa aBTOMAaTHU3allUs OCHOBHBIX MpPOLENYyp HUX MPOSKTHPOBAHUS C
WCIIOJIB30BaHUEM OOOOIIEHHBIX MAaTEMaTUYECKUX MOjeieil u anroputmoB. M Obuia paspaboTtana
MoOJIeNIb OJIOYHO-MOJYJIBHOTO PEXYILEro MHCTPYMEHTa Ha OCHOBE TOPLIEBOM (pe3bl U pacTOUHOM
royioBku [1].

PazpaboTannas Mojelnp sBIseTCs 00LIeH /Ui T000ro THIa 6JI0YHO-MOAYJIBHOTO PEXYILETro
MHCTPYMEHTa M TO3BOJSIET: 60-NEp6biX, PA3NOKUTh HAa MOAYIH, OJIOKM U KOHCTPYKTHUBHBIE
3JIEMEHTHI JII00YI0 KOHCTPYKIIHIO COOPHOTO PEeXYILEro MHCTPYMEHTA C LEJIbl0 MoTyueHus Oosee
MIOJIHOTO MIPE/ICTaBICHHsI 00 YCTPOICTBE KOHCTPYKIUH, 80-8MOPbIX, TOCTPOUTH JOTUUECKYIO CXEMY
TEXHUYECKOTO PEIICHUS U OLIEHUTh Pa00TOCTIOCOOHOCTh PEKYIIUX HHCTPYMEHTOB.

Monens mpencTaBisieTcsl OTKPBITOW U MOXKET COBEPILICHCTBOBATHCA (TOMOJHATHCS) 0e3
U3MEHEHUN HaYaJIbHOU CTPYKTYPBI.

JlaHHy!0O MOJENb MOXHO B3SITh 3a OCHOBY i Pa3paOOTKU M IMPOU3BOJCTBA OCEBOIO
MHCTPYMEHTA HOBOT'O MOKOJIEHMs], HanpuMep 3D nevarn.

[leyatp MeTamIOpeXyIIero WHCTPYMEHTa (aJJUTUBHOE H3TOTOBJIEHHUE C MPUMEHEHHEM
METAJUIMYECKUX IOPOIIKOB M THOPUIHBIX TEXHOJIOTHH) o0JiaaeT psioM NPEeUMYIIECTB 10
CPaBHEHHIO C TPAJULUOHHBIMU TEXHOJOTMAMHM (JIUTHE, KOBKA, MEXaHUUYeCKast 00paboTKa, Maika u
Ip.):

1. KoHCTpyKTHBHASI THOKOCTB:

¢ Bo3MOXHOCTB cO371aBaTh CJI0KHbBIE T€OMETPUUECKUE (OPMBI, HEJJOCTUKUMBIE IIPU JTUTHE U
MEXaHH4YeCKOH 00padoTKe.

ePeanu3anus BHYTPEHHHX KaHAJIOB OXJAXICHMS ONTHMajlbHON ¢opMbl (Hampumep,
KPUBOJHMHENWHBIX ), UTO MOBBIIIALT 3()(HEeKTUBHOCTH OTBOJIA TEILIA.

2. CHUKEHUE MaCChI:

e OnTUMHU3aLus KOHCTPYKIIMU HHCTPYMEHTA 3a CUET PeIIETYAThIX U 00JETYEHHBIX CTPYKTYP
6e3 MoTepH MPOYHOCTH.

¢ Y1006HO JUIsl KpYTTHOTabapuTHOTO WIM COOPHOTO HHCTPYMEHTA.

3. Yckopenue pa3pabOTKu U MPOU3BOJICTBA:

e bbicTpast M3rOTOBISIEMOCTh OMBITHBIX OOpa3lOB M MEJKUX MapTuil 6e3 HeoOXOIMMOCTH
CJIO’KHOW OCHACTKH.

e CokpallleHHe UKJIa OT IPOEKTUPOBAHUS /10 BHEPEHUS HHCTPYMEHTA.

4. TloBpIlLIEHUE PKCIUTyaTallMOHHBIX XapAKTEPUCTHUK:

e bosee 3ppexTrBHOE OXTAKACHNUE — yBEJIMUEHUE CTOMKOCTH PEXKyLIeH JacTu.

® BO3MOKHOCTB JIOKAJILHOTO JIETUPOBAHUS WJIM ApMUPOBAHUS B 30HE PE3aHHUS.

o CHIDKeHue BUOpaluii 3a CUET HHTETPUPOBAHHBIX IEMIT(UPYIOMINUX CTPYKTYP.

5. DKOHOMMS pecypcoB:
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o CHIDKEHHE KOJIMYECTBA OTXOJI0B [0 CPABHEHUIO C MEXAHUYECKOM 00pabOTKON U3 IeNbHOMN
3arOTOBKH.

® Bo3M0XHOCTb p€MOHTa 1 BOCCTAHOBJIEHUSI MHCTPYMEHTA Iy TEM HAIUTABKU M I€YaTH TOJIBKO
W3HOUIEHHOW YaCTH.

6. UnauBuiyanu3anys 1 MajJoCepUITHOCTb:

e Jlerko n3roTaBinvBaTh UHCTPYMEHT I10J] KOHKPETHBIN 3aKa3 WIH OIEpPaLUIO.

e Het HEOOXOIMMOCTH MacCOBOTO TPOU3BOJICTBA JIJIsI PEHTA0EIIBHOCTH.

7. UnTterpanus pyHKIuii:

B oaHOM H3AETMU MOTYT COBMEUIAThCS Pa3iUyHble MaTepuanbl U GyHKUUU (HAIpUMeED,
KOPIIyC — U3 MMPOYHOTO METajuia, pabouasi 4acTh — U3 TBEPAOCIITIABHOTO IMTOPOIIIKA).

B urtore agnuTuBHBIE TEXHOJOTHU MO3BOJSIOT CO3/1aBaTh 0OJiee JOITOBEYHBIN, «YMHBIID)
WHCTPYMEHT C TIOBBIIICHHON MPOU3BOAUTEIHLHOCTHIO U 3HEPTod((HEeKTUBHOCTHIO, OCOOCHHO IS
BBICOKOTOYHOT'O M BBICOKOCKOPOCTHOTO PE3aHMUS.

AJINTHBHBIE TEXHOJIOTMH YK€ TPUMEHSIOTCS Beaymmmu Kommanusmu  (Sandvik,
Kennametal, DMG Mori, Mitsubishi Materials) u moka3pIBaroT BBICOKYIO 3((HEKTUBHOCTH B
CJIOXHBIX YCJIOBUSAX 00paOOTKH.

[leyatp MeTaIOPEKYIIErO0 HHCTPYMEHTa OCOOEHHO S(PQEeKTHUBHA M BBICOKOTOUHBIX
onepauuid, CIOXKHBIX F'€OMETPHM M MaJOCEPUMHOIO IMPOM3BOACTBA, TOTAA KaK TPaAULMOHHBIE
TEXHOJIOTUU OCTAIOTCS 60JIe€ BHITOAHBIMU JITII MACCOBOT'O BBIIMTYCKA TUMIOBBIX U3/IEIIHIA.

Tabnuna-1. [IpenMyiiecTBa neyatu METAUIOPEKYIIETO HHCTPYMEHTA 110 CPAaBHEHUIO C
TPAIUIIMOHHBIMUA TEXHOJIOTHUSIMHU.

N ANIMTHBHBbIE TeXHOJIOTHHU
Kpurepuii TpaauuHOHHbIE TEXHOJIOTHH
(meyarnp)

I'eomeTpuueckas Bo3MoHOCTB CO3/1aBaTh OrpaHu4eHo BO3MOKHOCTIMHU

CJI0KHOCTH CIOXHBIE (OPMBI, BHYyTPEHHUE JIUTbsI, TAWKH U
KaHaJIbl OXJIKICHUS JTFO00M Mex0o0paboTKH
KOH(UTYpaIiu

Cpoxu pa3padoTku U BbricTpas pa3zpaboTtka u JmuTenbHbIA UK U3-32

NPOU3BOJACTBA U3TrOTOBJIEHUE NIPOTOTUIIOB, OCHACTKH, NIEpEHANIAAKHY,
COKpallleHHE BPEMEHH J10 MIPOU3BOJICTBA 3aTOTOBOK
BHEJIPEHUS

Macca HHCTpyMeHTa Bo3mokHa ontuMusanus OOBIYHO MaCCUBHBIE
KOHCTPYKUUU (peméryaToie KOHCTPYKIUH, OTpaHUYCHHbIE
CTPYKTYpHbI, 00JIeTUeHuE) CTaHJapTHBIMU (hOpMaMU

IKCIIyaTalliOHHbIE IToBpImeHHAst CTOMKOCTD 3a cU€T | CTOMKOCTh OrpaHUYeHa

XapaKTepUCTHKH 3¢ (HEeKTUBHOTO OXJIAXKIEHUS U CTaH/JapTHBIMU MaTepuaIaMu
HOBBIX CTPYKTYD Y T€OMETpUEH

IJKOHOMMS MATEPUAIOB | MUHHUMYM OTXOJI0B, TOPOIIOK Bricokuii ypoBeHb OTX0/10B
HCII0JIb3YETCS] IOBTOPHO npu Mmexo0paboTke u3

LEJILHON 3arOTOBKU
PemoHT 1 Bo3moxHOCTs HameuaTaTh Tobko | Yarie Bcero tpedyercs
BOCCTAHOBJICHUE M3HONICHHYIO YaCTh HHCTPYMEHTA | U3TOTOBJIECHUE HOBOTO
UHCTPYMEHTa
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NupuBuayanusanus Jlerxo n3roraBnuBaTh OKOHOMHYECKH BBITOJJHO
YHUKQJIBHBIE WIM MAJIOCEPUNHBIE | TOJIBKO IIPU MaCCOBOM
U3JIeIus IIPOU3BOJCTBE

HNuTerpanus GpyHkuui CoBmMmelieHne pa3HbIX MaTepHaIoB | TpyIHO pean3yemo,
U CTPYKTYP B OZJHOM U3JIEJINU TpeOyeTcst cOopKa UM maiika

B cratee [2] paccmMoTpeHo (opMHpOBaHME KOHCTPYKIMM MOAYJBHBIX PEXKYLIUX
WHCTPYMEHTOB C HCIIOJIb30BaHMEM YHU(DUIIMPOBAHHOTO pe3noBoro Onoka. [IpuBeneHs
MaTeMaTHYECKUE 3aBUCUMOCTH [JII ONPENENICHUS TECOMETPUUECKUX IMapaMETPOB CTPYXKKO- U
MOTOKOOTBOSIIMX KAaHABOK HMHCTPYMEHTOB, pE3yJbTaThl KOMIIBIOTEPHOTO U (U3UUYECKOTO
MOJICTMPOBAaHUST PAaOOTHI TOPIOBBIX ()pe3 M PACTOYHBIX TOJIOBOK B JKHIKOCHIITYYHX Cpeaax.
PaccMoTpeHbl mpeuMyIecTBa TEXHOJOTH MPOCKTHPOBAHUS ¥ H3TOTOBICHHUS PEKYIIUX
WHCTPYMEHTOB C HCMOJb30BaHHEeM 3D-medatn Mojaeleld MO CPaBHEHHIO C TPAJAWIIMOHHBIMHU
TEXHOJIOTHUSIMHU.

ABTOpBI CTaBSAT 3a/1a4y ONTUMHU3UPOBATH MPOLIECC MPOSKTUPOBAHUS U U3TOTOBJIECHUS OJIOUHO-
MOJYJBHBIX PEXKYIINX HUHCTPYMEHTOB ((ppe3, pacTOYHBIX TOJOBOK U Jp.), UCHONB3ys 3D-meuath
TJTACTUKOBBIX MOjieNel sl OTpabOTKH KOHCTPYKTHUBHBIX PEIICHUM.

OCHOBHbIE UJIEH:

1. [IpumensieTcss MOIYJbHBIM NPUHIUI IOCTPOCHHUS HHCTPYMEHTOB (pE3LOBbIE OJIOKH,
KOPITyCHBIC U OaIaHCUPOBOYHBIE MOYJTH, MEXaHU3MBI 325KUMa).

2. YHuuuupoBaHHBIH pe310BbIi 00K MOKHO UCIIOJIb30BaTh B PA3HBIX THIIAX UHCTPYMEHTA
(ppe3sl, pacTouHbIC, TOKAPHEIE).

3. B pabore npeioxkeHa MeTOIMKa MPOSKTUPOBAHUS HA OCHOBE:

® MAaTEeMaTHYECKOTO MOJICJTMPOBAHUS (bopmbr CTPY>KKOOTBOISIIIINX KaHaBOK,
a’POTUIPOANHAMHUKH );

e komnbloTepHoro mozaenupoBanus (SolidWorks Flow Simulation, Cinema 4D);

e hu3HUECKOro MOJEITMPOBAHMS HA MaKeTaX, CO3IaHHbIX ¢ moMoIibio FDM-nieuatu (PLA).

HayuHble pe3ynbTarhsr:

e Pa3paboranbl MaTeMaTHYeCKHe 3aBUCUMOCTH Uil  pacu€ta yriaoB ©u  (HOPMBI
CTPY>KKOOTBOISIIIIMX KAHABOK.

e [lonTBepK/I€HO, UTO TEOMETpUsi MOAYJEH cyliecTBeHHO BimsieT Ha nBmwkenne COX u
yAaleHUuE CTPYKKH.

e3D-neyaTh MoOAENECH TO3BOJIHIIA TMPOBECTH (DU3WYECKHE DKCIIEPUMEHTHI O€3 3aTpaT Ha
Joporoe MeramuioodpadaTsiBaroliee 000py10BaHuUE.

S cuwmTar, 4YTO JAHHYIO TEXHOJOTHI0O MOXKHO MEpPEHATh M nepeHectd s 3D medatn
MeTaioM. Takol mepexo MO3BOJUT HE TOJNBKO OTpabaThiBaTh KOHCTPYKTHUBHBIC pEIICHHS Ha
IJTACTUKOBBIX MOJIENISIX, HO M Cpa3y Moiy4yaTh GYHKIMOHAIbHBIE J€TaIH, IPUTOAHbIE I pabOThI
B pEaNbHBIX YCIOBUAX pe3aHus. IIpu 3TOM BO3HHMKAET BOMPOC BHIOOpPA KOHKPETHON TEXHOJIOTUU
agauTUBHOTO TTpor3BoacTBa: SLM mimm DMLS (puc. 1).
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3D nevate

|

NocnoiHoe

3KCTPY3uA MocnoiHoe HaHecHue
Py nom_"MEp“aau'”H CenexkTuBHOE CNeKaHWe  crpyiHoe T
maTepuana B BMKOCTH nonumepa HaHBCBHMHE Yoy P
FDM SLA SLS Material Jetting Binder DMLS
DLP DOD Jetting SLM

Puc. 1. 3D neuatp MeTayuiaMu. AJIUTUBHBIE TEXHOJIOTUH [3].

CenextuBHOe nazepHoe iaBnenue (SLM) u mpsimoe nazepHoe crekanne metamwia (DMLS) -
3TO JIBa MPOIECCa aIIUTUBHOTO MPOU3BOJICTBA, KOTOPHIE TPUHAIIEkKAT K ceMericTBy 3D-neuaru, ¢
MCIOJIb30BaHUEM METO/Ia MOPOIIKOBOTO HACIOCHUS. J[Be ATHX TEXHOIOTUU UMEIOT MHOTO OOIIETO:
0o0e WCMONB3YIOT Ja3ep IS BBHIOOPOYHOTO IUIaBNeHUS (WM pACIIaBICHUSI) YaCTHII
METAJUTMYECKOTO MOPOILKA, CBA3bIBASI UX BMECTE U CO3AaBas MOJENb cJoil 3a ciioem. Kpome Toro,
MaTepuaibl, HCIOJIb3yeMble B O0OOMX MpOIECCax, SBIAIOTCA METAIAaMU B TpaHyJIUPOBAHHOU
dopme.

Paznmunst mexxny SLM u DMLS cBonsTcst kK ocHOBaM mpoiiecca CBs3biBaHUS dactuil: SLM
WCIIONB3YET METANIMYECKUE TOPOIIKU C OJTHOM TeMIlepaTypol IUIaBICHUS U MOJHOCTHIO MJIABUT
yacTullpl, Torga kak B DMLS mopomok cOCTOMT W3 MaTepHaloB C MEPEMEHHBIMUA TOYKaMHU
JIABJICHUS.

B wactHocTH: SLM mpou3BOAMT neTanu W3 OJAHOTO MeTauia, B TO Bpems kak DMLS
MIPOU3BOJUT JeTann u3 METAJUTMYECKUX CILJIaBOB.
N SLM, u DMLS TexHONOruM HMCHOJB3YIOTCS B MPOMBIIIIEHHOCTH JUISl CO3JAaHUS KOHEUHBIX
WHXEHEPHBIX MPOAYKTOB. B 3T0il cTatbe MbI OyAeM HCMONB30BaTh TEPMUH «MeTamudeckas 3D
neyaTey» sl 0000IeHusT 2-X TeXHOJOorui. Tak e OMUIIeM OCHOBHBIE MEXaHH3MBI IMpoIiecca
W3TOTOBJICHUSI, KOTOPBIE HEOOXOIMMbI MH)KEHEpaM JJIsl MOHUMAaHUs IPEUMYIIECTB U HEIOCTATKOB
3TUX TEXHOJIOTUH.

CyliecTByIOT U Jpyrue TEXHOJIOTMUECKHE TPOLECChl i TMPOU3BOJCTBA ILJIOTHBIX
METAJUTMYECKUX JIeTallel, TaKhe KaK AJIeKTpoHHO-Iy4YeBoe TuiaBieHue (EBM) u ynpTpasBykoBoe
aanutuBHOE npomn3BoacTBo (UAM) [3].

Tabnuna-2. CpaBHUTENBHBINM aHaMU3 TexHomorud SLM u DMLS.

DMLS (Direct Metal Laser

Kpurepuii Sintering)

SLM (Selective Laser Melting)

Mpuauoun padorsl | Jlazep MONHOCTBIO paCILIABIISACT Jlazep criekaeT MopoIIoK, YaCTHUIIBI

METaJNINYECKUI MOPOLIOK,
(hopMUpPYsI MOHOJIUTHYIO

CIPYKTYypy

COEIMHSIIOTCS 0€3 TIOJHOTO
pacIuTaBiICHUS

MarepuaJsl UYucTtble MeTauIbl (TUTAH, Mertannuueckue crjiaBbl (BKIOYas
IIOMUHUH, KOOAJIBT, CTAJb U AP.) | )KapONPOUHbIE,
WHCTPYMEHTAJIbHBIE)
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CrtpykTypa I'omorenHas1, IOTHOCTH OMU3Ka K | MUKPOCTPYKTYpa ¢ YaCTUYHO
MoJIy4yaemMoi JIUTOU WJIU KOBAaHOU HECBSI3aHHBIMHU YaCTHUIIAMH,
JAeTaJu TpebyeTrcs TepMooOpaboTKa
Mexanuuyeckue Bricokas npoyHOCTh, TBEPOCTh, | UyTh HUXKE IPOYHOCTH, HO
CBONCTBa JIOJITOBEYHOCTD XOpOIIasi ”3HOCOCTOUKOCTh
To4yHOCTDH o +£0,02 MM, BeICOKas o +0,05 MM, neranuzanus 4yTh
HU3TrOTOBJICHHUS JeTaan3anus HUXE
IIepoxoBarocTh Jly4me, MeHblIE NOPUCTOCTH Bosee mepoxoBatast, TpedyeTcs
MOBEPXHOCTH nmoctoOpaboTKa

OobopynoBanne u
3aTpaThl

boiiee noporocrosiuee
000pyI0BaHKE U TTOPOIITKH

OTHOCHUTEIILHO JIENIEBJIE, HO BCE
PaBHO BBICOKasi CTOUMOCTh

OcCHOBHbBIE 00J1aCTH
NpUMeHeHHs

ABuanus, MeIuIHa (MMIUIaHTHI),
SHEPTETHKA, IETAJIA C BEICOKOM
OTBETCTBEHHOCTEIO

ABTOMOOMILHAS
MTPOMBIIIIICHHOCTD,
MIPOTOTUIIMPOBAHHUE,
WHCTPYMEHTAIBHOE IMPOU3BOJICTBO

SLM — noaxoauT s AeTalieil, rae KpUTUYHbI IPOYHOCTh, T€PMETHUUHOCTb U BBICOKAsS
HaAEKHOCTh (HAIpUMep, JIONATKU TYpOMH, MEIUIMHCKHE HUMIUIAHTBI, Harpy>KEHHbIE 3JIEMEHTBI

UHCTPYMEHTA).

DMLS — nenecoo0pa3eH Al CIOXKHBIX MPOTOTUIIOB, JIeTallel CO CI0KHOM reoMeTpHuen u

WHCTPYMEHTOB, TJIe JOIyCKAETCs TONOJIHUTEbHAs TTocToOpadboTKa.
To ectb SLM = «110:1HOE JIaBJIEHUE)» — MAKCUMalIbHas IPOYHOCTh, @ DMLS = «cnexkanue»

— OoJiee yHUBEpCaIbHasi U SKOHOMHUYHAS TEXHOJIOTUSI.

JIBa mpo1iecca MOKHO CPaBHUTH CJIEAYIOMIUM 00pa3oM (puc. 2).

SLM vs. DMLS

SLM

(Selective Laser Melting)

MNonHoe nnasnexue

‘
. S a
L B Rt N o

DMLS

(Direct Metal Laser sintering)

CnekaHue

L e LR

Puc. 2. PaBHI/II_Ia MCKAY NOJHBIM IIJIaBJICHUCM U CIICKAHHUEM ITOPOLIKA.
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HyxHa nu getans
paboyas, HarpykeHHaa?

I ﬁ
Aa
ER 7

Puc. 3. brnok-cxema BbIOOpa TEXHOJIOTHH.
J171s Ipou3BOJICTBA PEKYILET0 HMHCTPYMEHTa, HalpUMep, CBEPII, BaKHO YUUTHIBATD:
® IPOYHOCTH U TBEPJIOCTH;
® CTOWKOCTb IIPU BBICOKUX HArpy3kax M TeMIepaTypax;
® Ha/IEKHOCTH B 30HE PE3aHMs;
® BO3MOXKHOCTh (DOPMUPOBAHUS CJIOKHBIX KaHAIOB OXJIAXKICHHS.
CpaBHenue aJis CBEPI:
SLM (Selective Laser Melting)
e [losiHOE MIaBJIEHHUE MOPOIIKA — BBICOKAS INIOTHOCTh U MPOYHOCTD AETAIH.
¢ OnTUMAaNbHO JJI UHCTPYMEHTOB, pabOTaOIUX MPHU OOJIBIINX HArpy3Kax.
e [TogxoauT AJst YUCTHIX METAIUIOB (TUTAH, KOOAJIBT, BHICOKOJIETHPOBAHHBIC CTAIIH).
¢ TpebyeT 1oporocTosero 000py10BaHUs U KaUeCTBEHHOTO MOPOILKA.
DMLS (Direct Metal Laser Sintering)
e YHUBepCaJieH [Tl CIUTABOB, BKJIIOYAs! HHCTPYMEHTAIBHBIC U JKapOIPOYHBIE.
e boJiee 5KOHOMUYEH 151 IPOTOTHUIIOB UJTM OTPAHUYCHHBIX TAPTHHA.
e CriekaHue OCTaBIISIET MUKPOIIOPHI, IIOATOMY IIPOYHOCTh HUXKeE, yeM y SLM.
e YacTo TpebyeTr TepMo0oOpabOoTKH Ui TOpSYETo u3octaTudeckoro npeccoranus (HIP).
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Tab6muna-3. CeogHas Tadiuma:

PUMCHCHUC 110 TUIIAaM MHCTPYMCHTA.

Tun uHCTpyMeEHTa

PexomMenaanus

O06ocHoBaHnMe / IpUMeYaAHHSA

CgépJaa (pabouue,

rJ1y00K0e/BbICOKOCKOPOCTHOE

SLM

Bricokas INIOTHOCTh, MCHbIIIaA
CKJIOHHOCTB K HU3JIOMY,

cBepJieHue) HaJAEKHOCTh BCTPOCHHBIX
kaHanoB COX.
®Dpe3bl (KOHLEBBIE, TOPLEBbIE, SLM (mpu Bbicokux | SLM maér mydmryro

OTBETCTBEHHbIE) TpeOOBaHUAX), YCTAJIOCTHYIO TPOYHOCTh; DMLS
DMLS (mnst | — ObBICTpee U AeIEBIE IS
MIPOTOTHUIIOB) TECTOB.

Pe3nbl 1 cMeHHBIE IIJIACTHHBI Yacto DMLS /| IlnactuHbl OOBIYHO U3 TBEPIOTO
THOPUIHO CIJIaBa — aJJIUTUB PEIKO

IPUMEHSIIOT; J1JIs1
MHTErPUPOBAHHBIX JepxKaTenen
SLM.

JJ11 HEOTBETCTBEHHBIX

Jlep:kaBKHU, KOPNYCHbIE DMLS wumu SLM (B

3JIEMEHTDI, ONIPABKH 3aBUCUMOCTU ot | anemeHToB DMLS skoHOMMUHEE;
Harpys3KH) JUIsl BBICOKOHAIPYKCHHBIX —
SLM.
IIporoTHBI 1 MaKeTHbI DMLS (unmu | BeicTpee, nemeBie; UTOTOBYIO

(pyHKIHOHAJIbHbIE UCTIBITAHUS) | HEJOPOTHE CILIABHI) CEpHUI0 — M0 pe3yJbTaTam
ucnblTaHu# nepesecty Ha SLM

1810)51 HCO6XO,Z[I/IMOCTI/I.

[IpakTrueckue 3aMeuaHusl 1 PEKOMEHAALH:

e MartepuaJgbl. SLM yarie npuMeHAeTCsl C YUCTHIMA METAJJIAMHU U MHKEHEPHBIMH CILIABAMM
(Ti, Al, HepxaBeilku, HHCTpyMeHTanbHble cTanu). DMLS wucropuueckn accouuupyercs c
Pa3JINYHBIMU CIICYEHHBIMHU CIIABAMM; TPAHULBI PA3MBITHI Y Pa3HBIX IPOM3BOJUTENCH.

e [TopucrocTh. SLM m1aét MEHBIIIE OPUCTOCTH «B 0a3e» — KIFOYEBOU (PaKTOp JJIs CBEPI U
Harpy>keHHbIX netaneil. DMLS-naptun yacto tpedyror HIP/TepmMooOpaboTku Ansi ycTpaHeHUs
MEKYaCTUYHON MOPUCTOCTH.

e [IlepoxoBaTocTh/TO4HOCTH. SLM 00b1YHO OOecreunBaeT Jy4lIyl IUIOTHOCTb U, Kak
MpaBWIIO, JYYIIYI0 «KaK-HareyaTaHO» IMPOYHOCTb, 00€ TEXHOJIOTMH TPeOYIOT MeXaHMYeCKOMH
(UHUTITHON 00pabOTKHU PEXKYITUX KPOMOK.

e Cronmoctb. O60opynoBanue u nopomku SLM noposke; pacueT peHTabeabHOCTH Aemaiite
10 CyMMe€: CTOMMOCTD I€YaTH + MocToOpadboTka + CpoK CIIyKObI AeTalH.

e Ceprudukanuss ¥ noBTOpsieMocThb. JlJi1 OTBETCTBEHHBIX OTpacieil (aBua, MEAMIIMHA)
npeanovTeHue yacto otaaroT SLM n3-3a Tydmmx MexaHM4eCKHX CBOMCTB U OoJiee mpeacKa3yeMoit
CTPYKTYpBI, HO Ba)KHa BaJauAaLus Iporecca.

Jis paGounx CBEPI U OTBETCTBEHHBIX PEXKYIIUX HHCTPYyMEHTOB — SLM mpennourutenbHee;
JUIS IPOTOTHUIIOB, SdKOHOMHYHBIX TECTOBBIX mapTuii — DMLS, npu HE0OX0IUMOCTH YCHUIICHHBIN
HIP/Tepmoo0OpaboTKOiA.

Hayuynast HOBM3HA paboOThHl 3akitoyaercs B (POPMHUPOBAHUHM KOMIUIEKCHOH TEXHOJIOTUH
MPOEKTUPOBAHMS, OCHOBAaHHOW Ha CHCTEMHOM MOJXOJ¢ K YHU(DHUKAIIMK MOIyJIed U HUHTErpaluu
METOZ0B HHKEHEPHOTO aHAJIN3a, YTO MO3BOJISET CO3AaBaTh MHCTPYMEHTAIbHbIE CUCTEMBI HOBOTO
MOKOJICHUSI.

B 3akmrouenue criemyer OTMETUTh, YTO Pa3BUTHE TEXHOJIOTUU MPOECKTHPOBAHUS OJIOYHO-
MOJYJIBHOTO METAJUIOPEKYILIETO0 OCEBOI0 MHCTPYMEHTAa OTBEYAET KIIIOYEBBIM HANpPABICHUIM
pPa3BUTHS COBPEMEHHOT'O MAIIWHOCTPOCHHS: LU(POBU3ALUKN, aBTOMATHU3AIMH, THOKOCTH U
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YCTOWYMBOCTH NPOM3BOACTBEHHBIX IPOLECCOB. AKTYalbHOCTh HCCIEAOBaHUSA OOYyCIIOBIEHAa HE
TOJIBKO TEXHUYECKUMHM, HO M DSKOHOMMYECKUMM (PAKTOpaMHU, IOCKOJIBKY 3(P(HEKTUBHOCTD
WHCTPYMEHTAJIFHOTO  OOECIeUYeHUs]  HampsAMyl0  BIMAET HAa  KOHKYPEHTOCIIOCOOHOCTB
MalIMHOCTPOUTENBHBIX IPEANPHUATHI HA MUPOBOM PBIHKE.

Jist paboumx pexyImux HHCTPYMEHTOB (CBEPIa, (Gpe3bl, pe3iibl) Jydlle UCTIoNb30BaTh SLM,
TaK Kak:

e 00ecrieunBaeT MaKCUMaJIbHYIO ITPOYHOCTH U IJIOTHOCTh MaTepHaa;

® [103BOJISIET PEAIN30BaTh BCTPOSHHBIE KPUBOJIUHEHHbIE KaHAbI OXJIAXKICHHS, YTO OCOOCHHO
BaXXHO JUJIs IITyOOKOr'0O CBEpJICHUS,;

® MUHUMHU3HUPYET PUCK TIOJIOMKH Ha OOJIBITUX 000pOTax.

DMLS MOXHO MPUMEHSATH IJIs1 OTPaOOTKH KOHCTPYKUUH M W3TOTOBIICHUS] MPOTOTHUIIOB, HO
JUUIS CEpUIMHOTO BBIMTyCKa CBEPJ MO/ BBICOKME HArpy3Ku mpeanoututesnbaee SLM.
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BAGIMSIZLIK ELDE EDEN TURK HALKLARININ EGIiTiM SiSTEMi:
AVANTAJLAR VE DEZAVANTAJLAR
OBTAINING INDEPENDENCE IN TURKIC EDUCATION SYSTEM: ADVANTAGES
AND DISADVANTAGES

METANET SAFAR KIZI MEMMEDOVA
Bakii Devlet Universitesi, Tarih Fakiiltesi, Tarih Egitimi Boliimii
Bakii, Azerbaycan

Oz XX. yiizyilin sonu XXI. yiizyilin baslart Tiirk halklarinin sosyo-politik, kiiltiirel, egitim tarihinde
¢ok onemli bir donem olmustur. Eski uygarlik ve kiiltiire sahip olan bu halklarin ¢esitli zamanlarda
kendine 6zgii egitim sistemleri olusmugstur. Yeni tip okullarin agilmasi, yiiksek nitelikli kadrolarin
yetistivilmesi alaninda ciddi degisiklikler ¢esitli uluslarda farkl sekilde ortaya ¢ikmistir. Bagimsizligin
akabinde, egitim devlet politikasinin oncelikli yonii olmus, kisa zamanda cesitli okullar aginin
olusturulmasi, niifusun biiyiik bir kisminin egitim siirecine dahil edilmesine ortam yaratmistir.

Arastirmamin amact Tiirk¢e konusan halklarin diinya kiiltiiriine kavusmasini, bilimin oncii
basarilarinin gen¢ nesle bir bicimde aktarilmasini, onun mobilite, farkli alanlarda oncii bilimsel
diisiincelerle olgunlasmis ve gelismis diinya dillerini benimsemis yiiksek nitelikli milli kadrolar
hazirlanmasi imkanint agiklamaktan ibarettir. Avrupa ve Amerika egitim sistemlerinde mevcut egitim
modellerinin, Miifredat (Curriculum) ve Bologna, uzaktan egitim metotlarinin uygulanmasi ve onlarin
karsilagtirmall analizi, her iilke igin kendi kendini ne derecede dogrultmasi prensiplerini incelemek,
calismanin esas amacidir.

Egitim alaminda iliskilerinin ilk okuldan baglanilmasi, lise cagi ogrencilerinin egitimlerini
surdiirmek amagl ¢esitli Tiirk dilli devletlere gonderilmesi, bagimsizlik elde eden tiim Tiirk dili konusan
devletlerin onceligi olmustur. Bu a¢iya dayanarak, diinya ¢apinda tek bir Tiirk dili- ortak olan genel bir
dil olusturmak, kiiltiirel iliskilerin genislemesi ile beraber, Tiirk halklarinin ortak degerlerini olusturmak,
esas da egitim ve bilim alamni oncelikli alana ¢evirmek ontimiizde duran en onemli konulardandir.

Arastirmada Azerbaycan Cumhuriyeti'nin Tiirkiye, Kazakistan, Ozbekistan, Kirgizistan ve diger
Tiirk dilli Cumhuriyetlerde egitim alanmindaki alakalari, benzerlikleri ve farkliliklar: karsilagtirmali
analiz yapilarak incelenecektir. Bu alanda egitim sisteminde bulunan avantaj ve dezavantajlarin
mukayeseli metot esasinda arastirilmast ¢calismada yer almaktadir.

Anahtar Kelimeler: Milli Deger, Egitim, Entegrasyon, Bagimsizlik, Tiirk dilli Cumhuriyetler

Abstract. The end of XX century and begining of XXI. of-the-century Turkic peoples socio-political,
cultural, education is a very important period in its history. Ancient civilizations and culture with these
peoples at various times has been its own education systems. The opening of a new type of school,
training of highly qualified various serious changes in the field of international card in different ways.
During this period there have been read from the direction of Government policy to remove the priority,
the creation of a network of large schools in a short period of time, approval of the elements of icbari in
primary education a large part of the training of the population to be involved in the process had created
the ground. In the article we aim to restoring the world culture of the peoples who speak Turkish,
pioneering achievements of science in a way that is transferring the young generation, its mobility, with
the leading scientific ideas in different areas, ripe and the developed world have adopted their language
high intellektual preparation of national positions is to announce the opportunity. Both European and
American education systems, ehisting training models, distant tehsilin, comparative analysis of the
implementation of the methods and the effectiveness of one's self for each country pointing to ehamine
the principles, the aim of writing. The Republic of Turkey Turkish-speaking countries there are large in
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the field of education studies. English-speaking peoples who find a single tree branches, all of them
public dissemination core, close and similar traditions, national and traditional values. Based on this
angle, a Turkic language single around the World-General language that is common to create, together
with the ehpansion of cultural ties, based on common values of the Turkish people also create, education
and science field on turn in front of the priority field of the most important issues. In the article, a
comparative analysis of the relations, similarities and differences of the Republic of Azerbaijan with
Turkey, Kazakhstan, Uzbekistan, Kyrgyzstan and other Turkic-language Republics in the field of
education will be made. The advantages and disadvantages of educational system in this area are to
investigate on the basis of methods will be presented in the article.
Keywords: National Value, Education, Integration, Independencec Turkic Nations

1. Bagimsizhk kazanan Azerbaycan da olusan egitim sistemi

Azerbaycan’da modern egitim sistemine gosterilen ilgilin artisi, daha SSCB dénemi zamani
gerceklesen Bakii Kurultay: ile yapilmistir. Eski SSCB biinyesine dahil olan Tiirk halklarinin tarihi,
edebiyati, dili, etnografisi, egitimi ve kiiltiirii ile alakali gelecek icin diislinlilmiis 6nemli kararlar kabul
eden 1926. Yil Birinci Tirkoloji Bakii kurultayr tim Tiirk halklarinin medeni entegrasyonunun,
iligkilerinin esasin1 olusturmustur. Kurultayda V.V. Bartold'un "Tiirk halklarinin tarihinin modern
durumu ve gorevler", F.Kopriiliizade'nin "Tiirk halklarinin edebi dillerinin  gelisimi", A.N.
Samoylovi¢'in "Tiirk dillerinin incelenmesinin modern durumu ve gorevler", B. Cobanzade 'nin "Tiirk
lehgelerinin yakin akrabaligi iizerine", H. Zeynalli'min “Tiirk dillerindeki bilimsel terminoloji sistemi
hakkinda", S.Y. Malov'un "Eski Tiirk dilleri ¢alismalarinin modern durumu ve perspektifleri”, Ferhad
Agazade'nin "Tiirk dillerinde dogru yazim", N.F. Yakovlev'in "Tiirk milletlerinin sosyal ve kiiltiirel
durumlanyla ilgili alfabe sisteminin kurulus sorunlar1", C. Memmedzade 'nin "Tiirk halklarinin alfabe
sistemleri hakkinda", Kemanov'un "Tiirk¢e 6gretim metodolojisinin temelleri", N.N. Poppen'in "Tiirk
dilleri ile Altay dillerinin karsilikl1 akrabalig1 meselesinin tarihi ve giiniimiizdeki durumu", H. Seref in
"Arapga ve Latince sistem yaz1 tipleri ve bunlarin Tiirk-Tatar halklarinda gézlemi", T. Menzelin "Balkan
Tiirk Edebiyati Calismalarinin Sonuglari ve Perspektifleri" adli sunumlart XXI yiizyilda Tiirk halklarinin
iliskilerinde aktiiel konular1 bizlere sunmaktadir.

I Tiirkoloji Kongresi'nin de etkisiyle Bakii'den sonra bir¢ok sehirde konuyla ilgili toplantilar
yapilmis olup, bunlar arasinda 1927'de Kirim'da, 1928'de Semerkant'ta, 1930'da Almati'da imla
konferanslari, 1932'den beri diizenlenen Tiirk dili kongreleri ve 1976'da Sovyet Tiirkoloji Kongresi en
bilinenleridir. 1980 yilinda Almati, Taskent ve 1988 yilinda Askabat'ta diizenlenen kongrelerde ayni
anlama 6nem arz etmektedir.

Azerbaycan Cumhuriyeti bagimsizlik kazandiktan sonra bir ¢ok Tiirk dilli halklarla egitim alaninda
iligkiler kurmus ve bu iligkilerin gelecekte siirdiiriilmesi i¢in su adda anlagsmalar gerceklestirmistir: 18
Mart 1996 tarihinde Azerbaycan Cumhuriyeti Hiikiimeti ile Tiirkmenistan Hiilkumeti Arasinda Egitim
Alaninda Isbirligi Anlasma; 23 Nisan 1997'de Azerbaycan Cumhuriyeti Hiikumeti ile Kirgiz
Cumhuriyeti Hiikkumeti arasinda yiiksek nitelikli bilimsel ve bilimsel-pedagojik personelin tasdiki
alaninda isbirligine iliskin Anlagsma; 10 Haziran 1997 de Almati'da Azerbaycan Cumhuriyeti Egitim
Bakanlig1 ile Kazakistan Cumhuriyeti Egitim ve Kiiltliir Bakanlig1 arasinda egitim alaninda isbirligine
iliskin Anlasma; 18 Haziran 1997 tarihinde Tagkent'te Azerbaycan Cumhuriyeti Hiikiimeti ile
Ozbekistan Cumhuriyeti Hiikiimeti Arasinda Yiiksek Nitelikli Akademik-Pedagojik Personelin Tasdik
Edilmesi Alaninda Isbirligi Anlasmas; 18 Haziran 1997 tarihinde Azerbaycan Cumhuriyeti Hiikiimeti
ile Ozbekistan Cumhuriyeti Hiikiimeti Arasinda Egitim Alaninda Isbirligi Anlagmasi; 7 Nisan 2000"de
Azerbaycan Cumbhuriyeti Hiikiimeti ile Kazakistan Cumhuriyeti Hiikiimeti Arasinda Yiksek Nitelikli
Bilimsel ve Bilimsel-Pedagojik Personelin Onaylanmasi Alaninda Isbirligi Anlasmasi; 9 Kasim 2004 te
Azerbaycan Hiikiimeti ile Asya Kalkinma Bankasi arasinda Azerbaycan'da "Erken (Okul Oncesi)
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Cocuklarin Gelisimi i¢in Teknik Yardim Projesi" konulu Anlasma; 10 Kasim 2006'da Azerbaycan
Cumhuriyeti Egitim Bakanligi ile Birlesmis Milletler Kalkinma Programi arasinda "Azerbaycan
Cumbhuriyeti'ndeki genel egitim alanlarinin bilgi ve iletisim ile saglanmas1" projesinin ikinci asamasina
gecis ve biitgesinin artirilmasina iliskin Mutabakat Zapti; 24 Agustos 2007 tarihinde Bakii'de,
Azerbaycan Cumhuriyeti Egitim Bakanlig1 ile Birlesmis Milletler Egitim, Bilim ve Kiiltir Kurumu
Arasinda Isbirligine Dair Mutabakat Zapt: vd.

"Azerbaycan Cumhuriyeti'nde genel egitim okullarinin bilgi ve iletisim teknolojileri ile teminati
Programi (2005-2007 yillar)" hakkinda talimat Azerbaycan'da egitimin ¢agdas diinya standartlarina
uygunlagtirilmasina ve llkemizin gelecegi icin istiin diizey kadro imkaninin olusumuna yoénelik
olmustur. 30 Ekim 2006 da Azerbaycan Cumhuriyeti'nde Genel Egitimin Konsepti (Ulusal Miifredat)
kavramsal belge olarak kabul edilmistir. Bu curiculumun uygulamasinin 6zii, yetistirilen genclerin hayati
becerilere sahip olsun, bunun i¢in bir 6n ve temel bilgiler edinmekle 6grendiklerini uygulamay1
becersinler. Azerbaycan'da uygulanan egitim reformunun amaci Ogrenme siirecinin verimliligini
saglayarak ulusal ve evrensel degerlere sahip olan, yaratici ve elestirel diisiinmeyi beceren, aktif kisilik
yetistirmektir. Bagimsizlik doneminden sonra kolej ve 6zel lise tipi egitim kurumlarinin say1 ve gesiti
artmistir ki, bu tip isletmelerde bazen 6zel yetenekli cocuklar egitim almaktadir. Genel olarak, bu tiir
egitim kurumlarinin faaliyetinde baslica amag ulus i¢in yararli, bilgili, yurtsever gengler yetistirmekten
ibaret olmustur. Oyle ki, interaktif egitim ydntemlerinin uygulanmas1 maksatli bu kurumlarda zaman
zaman yabanci kuruluslarla yakin temas kurarak uluslararasi konferanslar gergeklestirilmekte ve diinya
iilkelerinin egitim alanindaki oncii tecriibelerinden yararlanilmaktadir. " Ogretmen kaynaklar: elestirel
olarak degerlendirmeyi, sonuglar ¢cikarmayi, onlart kanitlamayt, kendi fikrini savunmayr 6gretmektedir.
Interaktif metotlar ogrencilerin kaynak ve belgelerle bagimsiz ¢alismak becerisine, saglikli tartisma
aliskanliklarina, projelerin tertibini 6gretmeyi hedeflemistir". Azerbaycan'da olusturulan yeni tip tahsil
miiessislerinin temel 6zelliklerinden biri 6grencilerin serbest islemelerine genis ortam yaratmaktir, bu da
yetismekte olan yargi yeteneginin gelismesine hiz vermektedir. Azerbaycan'da tatbik edilen egitim
reformlar1, Bologna egitim siireci, Miifredat ve kredi sistemine gecis, egitimdeki yasanan yenilikler ve
egitimin diinya standartlarina uyumu, 6zellikle yiliksek pedogoji egitimin siirekli olarak nitelikli 6gretmen
kadrolariin hazirligina, okulda egitim ve 6gretim ¢aligmalarinin yapilmasina yeni kurallarla yanasmayi
talep etmektedir. Bu miifredat hazirlanirken Avrupa ve ABD egitim yontemlerinin kullanimi tercih
edilmistir. Miifredata gore, egitim ve 6gretimin verim ve kalitesini yiikseltmek, modern egitim sisteminin
kurulusunda baz taleplerin dikkate alinmasin1 6ngérmektedir.

"Modern sistemlere baglanmak daha iist diizey egitim yasalarimin kabuliine neden olmustur. Bu
sistemlerden baglica ornek olarak Bologna sistemini gosterebiliriz. Bologna sisteminin prensipleri
Avrupa Konseyi, Avrupa Komisyonu ve UNESCO \ CEPES-in yarattigi ortak ¢alisma grubu tarafindan
hazirlanmistir. Burada aktiflige neden olan faktor rekabetin artirtlmasi, dolaysiyla degerlendirmenin
¢ok puanl ve kredi sistemi ile olusmasidir. Boylece, gelecekte daha yiiksek diizey, entelektiiel ve daha
aktif geng¢lerin olusmast i¢in onlarla aktif idraki 6gretinin yapilmasi, cemiyette etkin kimligin formiile
edilmesi onemlidir. Toplumda etkin kisiligin ahlaki liyakati, insanlarin degerler kriterinden birine
doniismesini saglamaktadir".

XXI yiizyilda egitim alaninda en basarilardan birini, diinyevilesmis egitim yasasi, Bologna
deklarasyonu olusturmaktadir. Bologna deklarasyonu, genel Avrupa bolgesinin entelektiiel, kiiltiirel,
sosyal ve teknik altyapisini olusturmak ve gili¢lendirmek yoniinde formiile edilen bir ¢calisma olmustur.
"Bologna siirecinin ozii yakin yillarda Avrupa yiiksek 6gretim bélgesi denilen ve temel faaliyet ilkelerinin
benzerligine dayali genel Avrupa yiiksek ogretim sistemini olusturmaktan ibaretti". Bologna sisteminin
uygulanmasinda Tirkiye'nin tecriibesine 6nem verilmistir oyle ki, tiniversitelerin bagimsiz olmasi,
Ogrenci ve 0gretmenlerin rolli, Avrupa’da ihtisas derecelerinin bi¢cimlenis sekli, Avrupa Kredi Transfer
Sistemi ve kredinin denkligi, Avrupa Yiksekdgreniminde egitimin kalitesinin yliksek diizeyde

0® “MexyHapoHbIN HayYHO-UccaeoBaTenbcKu neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 WCTOPUYECKHE HAYKH
2024 -5.99 HISTORICAL SCIENCES

saglanmas1 prosediirii izlenilmis ve tatbik edilmistir. Biitiin Tiirk diinyasinda benzeri egitim sisteminin
olusturulmasi ve biitiinlesmis ¢agdas O6gretim sisteminin kurulmasi dikkate alinmasi gereken onemli
konularindandir. Bagimsizlik elde eden Tiirk dilli devletlerde yeni tipli okullarin yapimi sirali olarak
gerceklesmistir, yapimda baslica maksat millet i¢in kaliteli gencler yetistirmek olmustur. Bologna egitim
sistemi diinya halklarinin, o climleden bir¢ok Tiirk dilli halklarin egitimine entegrasyon eden bir sistem
gibi 6grenilmektedir. Azerbaycan, Tiirkiye ve Orta Asya nin baz1 Tiirk dilli devletlerinde uygulanan bu
sistem kendine has 6zelliklere sahiptir. Bu sistemde kullanilan yontemlerden uzaktan egitim- mesafe fark
etmeksizin uzaktan 6grenim goérmege olanak tanimaktadir. Mayis 2005'te Azerbaycan Cumbhuriyeti,
Ukrayna, Giircistan ve Moldova Cumhuriyetleri ile birlikte Bologna sistemine katilmistir.

Egitim hizmetlerinin sunumunda yiiksek verim saglayan uzaktan egitim, 21. yilizyilda en etkili
egitim bigimi olma yoluna girmistir. Azerbaycan'da ilk kez bu egitime gecis 2001 yilinda Azerbaycan
Devlet Ekonomi Universitesi Ihtisas ve Yetistirme Fakiiltelerinde gergeklestirilmistir. Azerbaycan'da
resmi uzaktan egitim 19 Haziran 2009'da yeni "Egitim Yasasi"nin kabul edilmesiyle yiiriirliige girmistir.
Kanunun 13. maddesine gore gorsel ve sanal egitimin yan1 sira uzaktan egitim de verilmekteydi. 2005
yilinda Azerbaycan'da Egitim Bakanligy, yiiksek 6gretimin bazi yonleri i¢in (6rnegin, yiliksek pedagojik
egitimin yonii) uzaktan teknolojilerin uygulanmasi i¢in kavramsal ve stratejik agidan onemli belgeler
hazirlamis ve bu belgelere baz1 eklemeler yaparak, yliksek pedagojik egitim uzaktan teknolojiler
temelinde gerceklestirilmistir. Giinlimiizde pek c¢ok egitim tiirlini uzaktan egitim yoluyla incelemek
miimkiindiir: yliksekdgrenim almak, lise diplomasi almak, ikinci bir {iniversite okumak, yabanci dil
ogrenmek, MBA programi, online egitimlere katilmak, 6zel kurslarda egitim almak, orta 6gretimde
egitim almak vb.

Azerbaycan Cumbhuriyeti Milli Egitim Bakanligi tarafindan Bakii'de Uzaktan Egitim Merkezi
acimistir. "2008-2012 Yillarinda Azerbaycan Cumhuriyeti Egitim Sisteminin Bilisime Yonelik Devlet
Program1" kapsaminda yiiriitiilen "Elektronik Ogrenim Sistemleri" projesinin ana bilesenlerinden biri
olan Uzaktan Egitim Merkezi orta 6gretim vermektedir.

“Universite uzaktan egitimi diizenlemek icin somut égretim kurslarimn arastiriimasinda her
ogrenci igin egitim-metodik malzemelerin ozel kompleksini tertip etmelidir. Buraya kursun temel
konulart iizere derslikler, elektronik taswicilara (CD) yazilmis ders kurslari, metodik tavsiyeler,
gorevler, ozel testler, denetim ve kurs ¢alismalarinin, sorgu edebiyatinin listesi ve 6grencinin egitim
stirecinde karsilasacag terimlerin glossarisi. Bu, oncelikli zorunluluk ve Azerbaycan Cumhuriyeti'nin
yiiksek ogrenim sisteminin modernlestirilmesinin stratejik yonlerinden biridir. Distant egitimde elde
edilmis basarilar elbette ki, son asama olarak kabul edilmemelidir. Onun faaliyet alamni siirekli
genisletmek, kaliteyi yiikseltmek karsita duran esas amaglardandir".

Egitim materyalleri ve bilgileri, kullanici nerede olursa olsun, yiiksekdgretim sisteminin ayrilmaz
bir pargasi haline gelmistir. Bir bagka ornekle, 1974 yilinda Tiirkiye Cumhuriyeti'nde Mektupla Yiiksek
Ogrenim Merkezi kurulmustur. Bu kurum daha sonra yerini Genel Yiiksek Ogretim Kurumuna
birakmustir. 1983 y1linda Anadolu Universitesi biinyesinde A¢ik Ogretim Fakiiltesi acilmistir. Bu fakiilte,
uzaktan egitim alaninda 6gretim, arastirma ve sosyal yardim hizmetleri sunmaktadir. Bagkent Bakii'de
Anadolu Universitesi'nin ofisi bulunmakta ve faaliyetlerine devam etmektedir. Konsey, Bologna egitim
sisteminin agamalarina sahip lisans ve lisansiistii subelere sahiptir. Uzaktan Egitim Tirkiye icin
onemlidir. Basaril1 bir uzaktan egitim programi i¢in 6nemli olan {i¢ ana nokta sunlardir: Bilgi tasarimi,
teknoloji ve destek. Pek cok farkli kaynaktan alinacak destek hem Ogrencileri hem de Ogretim
elemanlarim etkili ve verimli uzaktan egitim yontemleri gelistirmeye tesvik edecektir. Bilgi iletisim
teknolojilerine ve uzaktan egitime dayali modern egitim sistemi, basta Tiirk¢ce konusan halklar olmak
iizere diinya halklarinin tek bir egitim sistemi diizeyinde birlesmesini ve birbirinden yararlanma ilkesini
gelistirecektir. {limlerin smir1 olmadig1 gibi, egitim derslerinin de smr1 yoktur. Disiplinler arasi ve
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akademik biitiinlesmeler, birbirlerinin egitim sistemlerini, yontemlerini, igerik ve degerlerini, stratejik ve
degerlendirme sistemlerini 6grenmelerini saglamaktadir.

2. Kazakistan

20. ylizyilin baglarinda 6grencilerin sadece aul medreselerde egitim gorme imkani bulduklart ve
1916'da ¢ok sayida Rus ve Rus-Kazak okullarinin bulundugu Kazakistan'da, SSCB déneminde egitimde
fazla ilerleme kaydedilmemistir. Bagimsizliktan sonra Kazakistan'da egitim sisteminin gelisim asamalari
su sekildeydi; 1. Asama; yliksekdgretim i¢in yasal ve diizenleyici ¢ergevenin olusturuldugu 1991-1994
yillarin1 kapsamaktadir. 1993 yilinda 30.000 6gretmen, 6gretmenlerin maddi durumlarinin zorlugu ve
diisiik statiileri nedeniyle mesleki faaliyetlerini durdurmustur; 2. asama - 1995-1998'de orta 6gretim
zorunlu hale geldi, yliksek 6gretimin modernizasyonu, egitim igeriginin yenilenmesi ana hedef ve ilkeler
arasinda yer aliyor (Cumhuriyet'te yiliksek dgretim reformu en yogun sekilde 1995'ten itibaren yapilmaya
baslandi); 1999-2000 yillari, egitim yonetimi ve finansmaninin yerellestirilmesi, egitim kurumlarinin
akademik ozgiirliiklerinin genisletilmesi; 2001-2007'de yiiksek ve orta Ogretim sisteminin stratejik
gelisimi, egitim stratejisinin yonleri belirlenir; 2010 - Kazakistan Cumbhuriyeti'nin siirekli egitim
sistemine "Kendini tanima" konusunun toplu olarak tanitilmasi: anaokulu - okul - kolej - {iniversite;
Pedagoji tiniversitelerinde “Sosyal pedagoji ve 6z-farkindalik” uzmanligi tanitilmis ve bu uzmanlik
alaninda gelecegin Oz-farkindalik Ogretmenlerinin yetistirilmesine baslanmig; 2005-2010 yillari,
yliksekdgretim sistemini piyasa ekonomisi kosullarina uyarlamanin en uygun yollarini arama yillaridir.

Cocuklar genellikle alt1 ya da yedi yasinda okula baglamaktalardi. Kazakistan'da zorunlu egitim 12
yillik egitimi icermektedir. 9. siniftan sonra 6grencilere "temel orta 6gretim" ve 11. siniftan sonra "genel
orta 0gretim" sertifikas1 verilmektedir. Birlesik Ulusal Sinav, yiiksek okullara 11. (12.) siniftan sonra
yapilan bir giris sinavi olarak belirlenmistir. Kazakistan'da ytliksek 6grenim, genel orta 6gretim veya orta
uzmanlik egitimi temelinde verilmektedir. Okul mezunlari, yiiksek 6gretime girmek i¢in okul bitirme
siavlarmin yani sira Birlesik Ulusal Sinav veya kapsamli sinav (6nceki yillarin mezunlari igin)
seklindeki giris sinavlarina tabi tutuluyorlar. Kazakistan vatandaslari, yurtdisinda okumak igin
diizenlenen bir yarismaya dayali uluslararasi "Bolashak" bursunu kazanma hakkina sahiplerdir.
Universiteden mezun olunduktan sonra lisans derecesi (4 yil) veya yiiksek lisans derecesi (6 yil)
almaktadir. Kazakistan'da ikinci yiiksek 6grenim, yalnizca hizlandirilmis bir ¢alisma siiresiyle (2-3 yil)
ticretli olarak verilmektedir.

Tirkiye veya Rusya'dan gelen 6grencilerin matematik, fen bilimleri- dogal bilim ve okuma gibi
konularda hazirlik diizeylerinin Kazakistan'dan ¢ok daha yiiksek oldugu belirlenmistir. Ancak Kazak
egitimi arasindaki en biiyiik fark, 6grencilerin ahlaki ve manevi bilgiler aldiklar1 "Kendini Tanima"
konusudur. Kazakistan'in egitim sisteminin ana sorunlar arasinda, farkli 6grenci kategorileri i¢in kaliteli
egitime esit erisimin olmamasi, egitim kurumlariin sinirli bagimsizligi, finansman diizeylerinin diisiik
olmasi ve etkili bir 6grenci egitim sisteminin olmamasi sayilabilir. Yiiksek 6gretim kurumlarinda
birbirini izleyen reformlar1 gergeklestirme girisimleri, bir biitiin olarak iilkenin tiim egitim sisteminin
dogasinda bulunan temel eksikliklerin yeterince {istesinden gelinmesine izin vermemektedir.
Kazakistan'daki "Egitim" Kanununa gore, bir vatandasin ilk kez egitim almasi durumunda, iicretsiz orta
ve ilk mesleki egitimin yani sira iicretsiz yiiksek 6grenim, devlet hibeleri ile rekabet¢i bir temelde garanti
edilmektedir. Yarigma, kapsamli test sonuclarina goére verilen sertifikalarin puanlarma gore
diizenlenmektedir. “Altin Belge” brovesi sahiplerinin yani sira, uluslararasi ve cumhuriyet yarismalari
ile olimpiyatlarda 6diil kazananlar da hibe almada 6ncelige sahiptir. Kazakistan'da daimi olarak yasayan
yabancilar, Kazakistan'm egitim kurumlariyla yapilan anlagsmalar ile belirlenen sekilde, Kazakistan
Cumhuriyeti vatandaslariyla esit kosullar altinda egitim hakkindan yararlanmakta.

1995 yilinda Kazakistan Anayasasi ortadgretimin zorunlu niteligini onaylamustir. Ogrencilerin
yaklasik %5'i 6zel okullara egitim gérmekte ancak faaliyetleri de devlet tarafindan denetlenmektedir.
2000 yilinda Kazakistan hiikiimeti, Kirgizistan ve Tacikistan hiikiimetleriyle birlikte diinyanin ilk
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uluslararas1 yiiksek dgretim kurumunu olusturacak bir egitim kurumu olan Orta Asya Universitesi'ni
kurmuslardir. Universitenin 3 kampiisii bulunmakta, Kazak kampiisii Tekeli'de insa edilmistir. 2003
yilinda Asya Kalkinma Bankasi, Kazakistan'daki bu iilkeye teknik destek i¢in 600.000 dolar hibe
ayirmistir. Amerika Birlesik Devletleri 2004 yilindan bu yana bir sivil toplum kurulusu olarak egitim
alaninda ¢alismak iizere 137 Baris Goniilliisiinii gorevlendirmistir. "Bilgi-Inovasyon" &nciiliigiindeki
Uluslararas1 Kamu Fonu sunlari igermektedir: Kazak-Tiirk Lisesi, Siileyman Demirel Universitesi,
Taraz'daki Jambil Yenilik¢i Lisesi, Stileyman Demirel Koleji-Lisesi, "Galaxy" Uluslararast Okulu,
Uluslararast "Nur- Orda".

Kazakistan'da 2001/2002'den 2005/2006 akademik yilina kadar Rusca egitim veren okul sayisi
eski doneme gore 303 eksi gostermektedir, Rus¢a-Kazakca karma okul sayis1 %5 artmis ve Kazakca
egitim veren okul sayis1 % 46 artmistir. Ayn1 donemde 6grenci oran1 %31,5'ten %42,6'ya yiikselmistir.
2009 yilinda yayinlanan verilere gore devlet okullarindaki 2.546 milyon &grenciden 1.543 milyonu
(%60,6) Kazakca, 0,904 milyonu (%35,5) Rus¢a ve 0,079 milyonu (%3,1) Ozbek dilinde egitim
gormektedir. Kazak dilinde egitim veren okullarin sayis1 artis gostermekte. 26 Ekim 2009 itibariyle,
Kazakistanli okul ¢ocuklarinin %61'1 ve 6grencilerin %48'i Kazak dilinde egitim gérmektedir.

Kazakistan Cumbhuriyeti Egitim ve Bilim Bakani J. Tuymebayev, 2010 yilinda verdigi bir
roportajda, Rus okullarinin kapanmastyla ilgili su sekilde agiklama yapmustir: “Ogrencilerin Rusca,
yoksa kazak¢a egitim almasi ebeveynlerin sec¢imidir. Devlet ozellikle okullart kapatmiyor.
Cumhuriyetimizde Rus okullarimin yaklasik yiizde 30'u, yani tiim derslerin Rusca ogretildigi okullar var."
26 Temmuz 2010 tarthinde Kazakistan Cumhuriyeti Kiiltiir Bakan1t Muhtar Kul-Muhammed, Kazakistan
tarihinin iilke tiniversitelerinde sadece Kazak dilinde okutulacagini duyurmustu. Kazakistan Cumhuriyeti
Istatistik Kurumu'na gére 18 Ocak 2011 akademik yili basinda Kazakistan Cumbhuriyeti'nde Kazak
dilinde egitim goren 6grenci sayist 319.940, yani yaklagik %52'tir. Devletin kendi dillerinde verilen
kurumlarda egitim almadan, hizmet sektoriinde, kolluk ve yargi organlarinda kariyer yapmak
imkansizdir. Kazakistan'da i¢ tiir ulusal okul mevcuttur: Ozbek, Uygur ve Tacik. Okul sadece Kazakca
veya Rusca egitim verme hakkina sahiptir. 2014 yilinda 2,5 milyon 6grenciden 1,7 milyonu (%68) Kazak
dilinde ve 800.000'1 (%32) Rusca egitimini tamamlamistir. Son verilere gore Kazakistan'in yiiksek
ogretim kurumlarindaki Ogrencilerin yiizde 62,7'si Kazak dilinde, yiizde 34,31 ise Rusca egitim
gormektedir.

Tiirk¢e konusan bir devlet olan Kazakistan Cumhuriyeti'nde bagimsizlik doneminde agamali olarak
reformlar yapilmistir, anadilde egitim 21. ylizyilda bagimsizligin ilk donemlerine gore gelisim gostermis
ve ilk Uluslararas1 Asya Universitesi bagimsizlik doneminde kurulmustur. Bologna uluslararasi modern
egitim sistemi tiim yiiksek 6gretimde- Lisans ve Yiiksek Lisans seviyelerinde uygulanmistir. Kazakistan
2010 yilinda Bologna siirecine resmen katilmis ve bu siirece katilan devlet sayis1 47'ye yiikselmistir.
Yurtdist egitim sistemi tesis edilmis, Kazak gengleri Tiirk¢e konusulan devletlerde ve diger lilkelerde
egitim alma firsati yakalamistir. Tiirkiye, Azerbaycan ve Kazakistan basta olmak {izere bir¢ok Tiirkce
konusulan devlette, Kazak-Tiirk¢e egitimin gelismesinde 6nemli bir rol oynamistir. Kazak genglerinin
Tirki Devletlerde diizenlenen konferans ve sempozyumlara, Kazakistan'da diizenlenen bilimsel kongre
ve konferanslara, Tiirk¢iiliigiin tanitimi ile ilgili edebi-sanatsal, tarihi ve resmi toplantilara katilimi
devletlerin, halklarin ve genglerin yakinlasmasini saglamaktadir. Tiirk¢e konusan tilkeler ve liderleri ile
akdedilen kapsamli anlagsmalar ve siyasilerin aldig1 kararlar da, bu iligkilerin gelisimini ve stratejik
isbirligi yiikseltmektedir.

2. Kirgizistan

SSCB nin yikilisindan 6nce baglayan “yeniden yapilanma” doneminde, Kirgiz SSC'de ve bir biitiin
olarak SSCB'de sosyal orgiitler kurulmustur. Mayis 1990'da cumhuriyetteki bu hareketler (Asar, Asaba,
Atuulduk demilge, Akyikat, Akkeme, Ene tili, Kirgiz El ve digerleri) Kirgizistan Demokratik
Hareketi'nde birlesmistir. Ekim 1990'da Kirgiz SSC Yiiksek Sovyet’i toplantisinda Kirgiz Demokratik
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Hareketi temsilcileri, cuamhuriyet liderliginin istifasi, Moskova'nin giiciinlin zayiflamasi, deklarasyonun
kabul edilmesi, egemenlik, basin 6zgiirliigii ve gizli, alternatif gerekcelerle cumhurbaskaninin segilmesi
talebi ile ilgili olarak siyasi aglik grevi ilan etmislerdir. Durumu ¢6zmek adina akademisyen Asgar
Akayev, cumhuriyetin ilk cumhurbaskani pozisyonuna aday gosterilmis ve 15 Aralik 1990'da
cumhuriyetin devlet egemenligine iliskin Bildirge kabul edilmistir. 31 Agustos 1991'de Kirgiz SSC
Yiiksek Sovyet'i, SSCB'de Acil Durumlar Devlet Komitesi'nin yenilgisiyle sonucglanan krizin arka
planinda bagimsizligini ilan etmistir. 18 Aralik 1991'de Tiirkiye, Kirgizistan'in bagimsizligini taniyan ilk
iilke olmustur. 26 Aralik 1991'de SSCB Yiiksek Sovyeti Cumhuriyetler Konseyi, SSCB'nin dagilmasina
iligkin bir bildiri kabul etmis ve Kirgizistan, hukuken bagimsiz bir devlet olmustur. Kirgizistan,
bagimsizligin1 kazandiktan sonra toplumun demokratiklesmesi, devlet yapisinin giiglendirilmesi ve
sosyo-ekonomik durumun iyilestirilmesi yoniinde zorlu bir gecis siirecinden ge¢mistir. Otoriterligin
yikselisi, yaygin yolsuzluk ve kayirmacilik konusundaki popiiler hosnutsuzluk 2005, 2010 ve 2020'de
kitlesel protestolara ve bagkanlarin gérevden alinmasina yol agmaistir.

Kirgizistan’da devlet dili Kirgizca, resmi dil Rusgadir. Kirgiz Cumhuriyeti Anayasasinin 66. ve
71. Maddeleri geregince, din egitimi alaninda devlet politikasin1 uygulamak i¢in: 1. 2022-2023 egitim-
Ogretim yilindan itibaren genel egitim kurumlarinin 9. sinif 6grencileri i¢in karar kabul etmistir. Boylece,
Kirgiz Cumbhuriyeti'nin miilkiyet tiiriine ve bi¢cimine bagli olarak temel miifredatta “Dinlerin gelisim
tarihi” konusuna yer verilmistir; 2. Kirgiz Cumhuriyeti Bakanlar Kurulu, belirlenen prosediire uygun
olarak: 9. siniflar icin O6nceden hazirlanmis "Dinlerin Insa Tarihi" 6gretim-metot kompleksini
sonuclandirmistir; 3.7-8. smniflar i¢in 6gretim-metodolojik kompleksi "Dinlerin Gelisim Tarihi" ni
gelistirilmistir; 4. "Din Bilimleri" uzmanlik alaninda egitim veren ilgili egitim kurumlarinda isgiicii
piyasasinda talep edilen ek ilgili niteliklere sahip biitge yerleri saglanmistir; "Kirgiz Cumhuriyeti biitgesi
hakkinda" Yasada uygun degisiklikler yaparak, bu paragrafta belirtilen onlemlerin uygulanmasi igin
Kirgiz Cumhuriyeti Egitim ve Bilim Bakanligina gerekli fonlar1 tahsis edilmistir. 2022 ve 2023-2024
Tahmini"; "Dinlerin Inga Tarihi" konusunun cumhuriyetin genel egitim kurumlarinda kademeli olarak
uygulanmasi i¢in her yil Kirgiz Cumhuriyeti Egitim ve Bilim Bakanligina gerekli fonlar tahsis edilmekte.
Su anda devlette Milli Egitim ve Bilim Bakanlig1 ydnetmenliginde, Teknik Universite ve Devlet Tip
Universiteleri bulunmaktadir.

Bagimsizligin ilk yillarinda, Kirgiz Cumhuriyeti Hiikiimeti'nin 5 Temmuz 1996 tarihli ve 307 say1li
Kararnamesi "Kirgiz Devlet Tip Enstitlistinde okuyan profesdr sayisinin 6grenci sayisina oranini
hesaplamak i¢in standardin onaylanmasi hakkinda" iilkede tibbin ve tipla ilgili yliksek Ogretimin
gelismesini saglayan takdire sayan bir karar hazirlanmistir. Yurtdisinda egitim almak i¢in Kirgiz
vatandasimin 2500 dolar, yani 156400 Coma (Kirgiz ulusal para birimi) ve ddenmesi gerekmektedir.
Kirgizistan vatandasi olan gengler Tiirkiye, Cin, Malezya, Singapur, Polonya, Letonya, Cek
Cumbhuriyeti'nde okuyabilmektedir. Tiirk¢e konusan iilkeler arasinda sadece Kirgiz Miifredati modern
orta ¢gretim sistemine ve Bologna yiiksek 6gretim sistemine katilmamistir ve bu durum onlar igin
egitimde bir dezavantaj olarak degerlendirilmektedir.

3. Tirkmenistan

Bagimsiz Tiirkmenistan'in yeni tarihi, 1990'da SSCB'nin dagilmasiyla baslamaktadir. 27 Ekim
1991'de Tiirkmenistan bagimsizligini ilan etmis ve Tiirkmenistan'in Birinci Cumhurbaskani1 Saparmurat
Niyazov (Tiirkmenbasi) olmustur. Saparmurat Niyazov Tirkmenistan'da yaygin kullanilan Rus diliyle
alakal1 s0yle diyordu: “Tiirkmenistan hallinin en az ii¢ dil konusmasi kabul goriilmektedir: Tiirkmence,
Rusca ve Ingilizce”.

Tiirkmenlerin yeni tarihindeki en 6nemli donlim noktasi, Tiirkmenistan'in Bagimsizlik Bildirgesi
(27 Ekim 1991), Tiirkmenistan Anayasasi'nin kabulii (18 Mayis 1992) ve antlasmanin imzalanmasi
olarak bilinmektedir. Ayrica, 1993'te Tiirkmenistan Latin alfabesine gecmistir ve bdylece Rusca
konusulan donemin bagka bir eseri olan Kiril alfabesini kaldirilmistir. Ancak Rus diline asil darbe, Rus
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dili 6gretiminin 6nemli 6l¢iide azaltilmasinin bir sonucu olarak egitim reformlar1 olmustur. Rus okullar1
once Tiirkmen okullartyla birlestirilmis, sonra tamamen ortadan kalkmistir. Rus egitiminin gerilemesi ve
kamu sektoriiniin "Tirkmenlesmesi" nedeniyle, Tiirkmenistan'in geng nesli giderek daha az Rusca
konusmaya baslamistir. Ayn1 zamanda 1990'l1 yillarda Rusganin "ek dil" olarak Tiirkge ve Ingilizce ‘de
rakipleri olusmustur. "Yeni Tiirkmen alfabesi" konusu, cocuklara Latin alfabesiyle okuma ve yazmayi
yeniden 6greten okullarda tanitilmaktaydi. Yeni bir yazinin tanitilmasi, geng ve esnek bir niifus icin
nispeten zahmetsiz olsa da Tirkmenistan'in yetiskin sakinleri bdyle bir gecisi zor bulmuslardir.
Zorluklarin sadece Rusga konusan niifusu degil, Rusca bilmeyen kirsal kesimdeki vatandaslar1 da
etkiledigi sdylenebilir. Ozellikle Kiril alfabesine émrii boyunca alisan yashlar bir siire garesiz durumda
kalmiglardir. Tiirkmenistan'daki tek Rus okulu, Askabat'ta Aleksander Pugkin'in ismini tasiyan ortak
Tiirkmen-Rus okulu olmaya devam etmektedir. Ozel kabul zorluguna ragmen, okul, bir gocugun egitimi
icin bliytlik talep gormektedir. Puskin Okulu, Tiirkmenistan'daki Rus kiiltiirii ve egitiminin ana merkezi
olarak kabul goriilmektedir. Rusya Biiyiikelciligi'nin destegiyle Tiirkmen-Rus okulu, Rus kiiltiird, tarihi
ve diline yonelik etkinlikler diizenlemektedir. "Rus okulunda" egitimin en 6nemli unsuru, ¢ogu
ebeveynin temel amaci, ¢ocuklarinin Rus {iniversitelerine kabulii olarak bilinmektedir. Rus¢a bilmek
aynm1 zamanda Rus¢a konusulan bir iilkede yiliksek 6grenim goérme sansi sunmaktadir. Tiirkmenistan
iiniversitelerine mevcut kabul sistemi, yurtdisina biiyiik bir bagvuru akisina neden olmustur. 2001 yilinda
cikis vizesinin kaldirilmasiyla birlikte Tiirkmen basvuru sahipleri yurt disinda egitim alma firsatlarim
elde etmislerdir. Ornegin, Sovyet sonrasi alanda {iniversitelere girerken Rus dili bilgisi avantajli
sayllmistir. Yani sadece Beyaz Rusya’da 8000 Tiirkmen 6grenci egitim gérmektedir. Rusya, Ukrayna,
Beyaz Rusya, Kazakistan ve Kirgizistan'da egitim goren Tiirkmen 6grenci sayilarina bakacak olursak,
Rus dilinin ¢evre iilkelerle uzun siliredir bir nevi "temas" roli oynadigmmi gorebilmekteyiz.
Tiirkmenistan'daki mevcut ekonomik durumda, Rusg¢a bilmek kentsel ¢cevredeki rekabet giiciinii 6nemli
Olclide artirmaktadir. Rus dilinin alaka diizeyinin birkag¢ yonii vardir: tarihsel, aragsal, kiiltiirleraras1 ve
medya. Bu ilgi modern zamanlarda da devam etmektedir.

Birlesik Milletler Genel Kurulu'nun "Tiirkmenistan'in kalici tarafsizligi hakkinda" (12 Aralik 1995)
karar1 Tirkmenistan i¢in 6nemli belgelerden biri olarak kabul edilmistir. 2001 yilinin en biiyiik olay1
Saparmurat Tiirkmenbasi'nin "Rukhname" adli Tiirkmenistan'in manevi, etik ve estetik kodunu
yazmastydi. Mesleki faaliyet agisindan Tiirkmenistan'daki Rus niifus hemen hemen tiim alanlarda yer
almaktadir. Ruslarin ¢ogunlugu ve Rusca konusan niifus geleneksel olarak bagkentte ve bolgesel
merkezlerde yasamaktalar. 1990'larda baslatilan "Tiirkmenlestirme" projesi, Rus halkini kamu
hizmetlerinde liderlik pozisyonlarina sahip olma firsatindan mahrum etmistir. Su anda Tiirkmenistan
hiikiimetinde Rus niifusunun tek bir temsilcisi bulunmamaktadir. Ek olarak, garip bir sekilde, yerel
iiniversiteler Tiirkmen olmayan adaylarin kabuliinii neredeyse sifira indirmistir. Boylesine garip bir
karar, gen¢ beyinlerin yurtdisina akisini saglamakla kalmamis, aynm1 zamanda ulusal azinliklarin
yabancilasmasina da neden olmustur. Daha ¢ok devlet kurumlarinin memur ve ¢alisanlarini yetistiren
yerel tiniversiteler homojenleserek tamamen "Tiirklesmis" hale gelmistir.

SSCB'nin dagilmasiyla birlikte, eski Sovyetler Birligi iilkelerinde, Ingilizce bilgisi, bir vatandasin
niteliklerini ve genellikle maddi durumunu 6nemli Ol¢iide iyilestirmenin bir yolu haline gelmistir.
Ingilizce, ayricalikli dilin yerini almis ve Batiya gdgiin gekici beklentisine ek olarak, ingilizce ¢ok sayida
yeni yabanci sirket ve kurulus tarafindan talep edilmistir. Ingilizce bilmek, bu tiir kuruluslarda istihdam
edilmenin kosullarindan biri olmus ve bu, kitlesel dil 6grenmeyi tesvik etmistir. Shakespeare ve
Hollywood'un dili 6zel egitmenler, dil merkezleri ve ABD Biiyiikel¢iligi'nin destegiyle “Barig
goniilliileri” tarafindan yayginlastirilmigtir. FLEX degisim programi, her yil yaklagik altmis lise
ogrencisinin Amerika Birlesik Devletleri'ne gitmesiyle Ingiliz dilinin yayilmasi iizerinde énemli bir
etkiye sahiptir. Geri donen dgrenciler, hem Amerikan kiiltiiriinii, hem de ingiliz dilini tanitarak, Amerika
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koselerinde alisilmadik derecede aktif olma egilimindeler. Ancak Ingilizce, Tiirkmenistan'da iletisim dili
haline gelmemistir, bir arag dili olarak hala degerli bir beceri ve egitimin bir gostergesidir.

Tirkiye'nin bagimsiz Tiirkmenistan'in egitim sisteminin gelismesinde paha bicilmez hizmetleri
vardir. Birincisi, Tlirckmen-Tiirk iligkilerinin 6nemli dl¢iide gelismesinin popiilaritesi, Tlirkmen-Tiirk
liselerinin gelismesi, Tiirk insaat ve ticaret sirketlerinin iilke ¢capinda yayginlagmasi, yiiksek 6gretimde
Tiirk faktoriiniin varlig1 ve ayrica Tiirk kiiltiiriine asinalik genel, Tilirkmenistan'in bilimsel, kiiltiirel ve
kapsaml1 gelisimini tesvik etmistir. ikincisi, Tiirkmenistan ile Tiirkiye'nin dilsel ve kiiltiirel yakinlig,
Tiirk dilinin dil ortaminda hizla genis bir yer kaplamasini ve ana dilden sonra ikinci dil haline gelmesini
saglamistir. Boylece uydu antenlerinin, Tirk dizilerinin, programlarinin, miizik ve sdylesi
programlarinin yayginlagsmastyla birlikte Tiirkmence konusan niifusun 6nemli bir boliimii kolaylikla
Tiirk medyasina gecis yapmis ve Tiirkmen topraklarinda kolaylikla kdk salmis ve Tiirkiye'de biitiin bir
"yakin Tiirk" kiiltiiriine hayat vermistir. Ulkede Tiirk kiiltiirii ve egitiminin etkisi biiyiik oranda
hissediliyor ve bu durum bir¢ok go¢menin Tiirkiye'de calismasi ve yasamasiyla giigleniyor.

Tek dil, tek alfabe ve Turan yolu, basta Tiirkiye olmak iizere bagimsizligin1 kazanan tiim Tirk
devletlerini temel uygulamasi haline getirmis, onlarin amacina cevrilmistir. 21. yiizyilin basindan bu
yana Tiirkce konusan tilkeler, basta egitimin gelisimi olmak {lizere birgok alanda, askeri egitimde bile
onemli ilerlemeler kaydetmistir.

4. Ozbekistan

Agustos 1991'de Ozbekistan Yiiksek Sovyet’i, "Ozbekistan Cumhuriyeti Devlet Bagimsizliginin
Bildirilmesi Hakkinda" karar1 ve "Ozbekistan Cumhuriyeti Devlet Bagimsizliginin Temelleri Hakkinda"
Kanunu kabul etmistir. 30 Eyliil 1991'de Ozbek SSC, "Ozbekistan Cumhuriyeti” olarak yeniden
adlandirilmis ve 1992'de kabul edilen iilke anayasasi, "Ozbekistan" ve "Ozbekistan Cumhuriyeti"
adlarinin esdeger oldugunu belirtmistir.

Ozbekistan'in resmi dili Ozbekgedir. Ikinci 6nemli dil, iilkede niifusun &nemli bir boliimii
tarafindan yaygin olarak konusulan Rus¢adir. Rus dili bilgisi, sehir sakinleri arasinda kirsal bolge
sakinlerinden daha iyidir. Rus dilinin iilkede bir statiisii olmamasina ragmen, resmi belgeler, raporlar vb.
onemli bir kismu, tiim faaliyet alanlarinda yaygin olarak kullanilan Rusca olarak yayinlanmaktadir. Rus
dilinin 6gretilmesi okullarda zorunludur ve ikinci simiftan itibaren baslatilmaktadir. Ozbekistan
topraklarinda, Rus dilinde yiiksek 6gretim kurumlar1 ag1 da dahil olmak {izere devlet egitim kurumlari
ag1 kurulmustur ve faaliyet gdstermeye devam etmektedir. 2013 verilerine gére, Ozbekistan'da Rusca
egitim veren 848 okul da dahil olmak iizere birgok Rusca gazete ve dergi bulunmaktadir. Ozbekistan
topraklarinda, bu iilkenin vatandaslarinin ¢ogu Ruscayr miikemmel bir sekilde bilmektedir. Bu dil,
iilkenin SSCB'ye katilmasindan hemen sonra Ozbekistan'da popiiler olmustur. Bugiin Ozbekistan
sakinleri Rusgay1 ikinci bir ulusal dil olarak gormekte ve bu nedenle ¢ocuklarin1 Rusca egitim veren
okullara, anaokullarma ve siniflara gondermekteler. Ozbekistan'da 739'u Rusga olmak iizere 10.000'den
fazla okul bulunmaktadir. Bir Rus okulunda okuma arzusu, ¢ocugun daha iyi bir egitim alabilecegi ve
gelecekte iyi bir is bulabilecegi gercegiyle belirlenir, ¢iinkii bilimsel ve kurgu literatiiriin cogu Rusca
yazilmustir. Ozbekistan'da Rusca resmi olarak yabanci dil olarak kabul edilmekte, bu nedenle anadili, bir
iiniversiteye kazanirken veya gelecekte bir is ararken 6nemli avantajlara sahip olacag: diistiniilmektedir.

2016 yilinda cumhuriyette 9628 okul bulunmaktaydi, okullar egitim diline gore su sekilde
ayrilmistir: 8825- Ozbekge, 836- Rusca, 380- Kazakca, 363- Karakalpak, 247- Tacikge, 57- Kirgizca, 56
— Tirkmen dilinde egitim verenler. Gelismis {liniversite agina ragmen, buralarda calisan profesor ve
ogretmen sayis1 azdir (2015'te 22,8 bin kisi). 2010 yilinda Birlesik Milletler, Cocuklara Yardim Fonu ve
IKEA Sosyal Girisimler Vakfi, Ozbekistan'daki 850 okula 35.000 ¢ocuk kitabi dagitmistir. Okullarda
egitim ticretsizdir, ancak her 6grenciden ders kitaplarimin kullanimi igin yillik bir kiralama ticreti
alinmaktadir. 2017/2018'de ders kitaplart i¢in en ucuz kiralama iicreti 7400 somdur. Birinci simf
ogrencileri, Merhamet evleri, 6zel okullar ve yatili okullarin 6grencileri, sosyal yardima muhtag ailelerin
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cocuklart ders kitaplarini iicretsiz olarak almaktalar. Bagimsizlik yillarinda, SSCB'den miras kalan
egitim sistemi ¢ok degismistir: 6rnegin, 2004'te uzaktan egitim (Acik 6gretim) kaldirilmigtir, ancak
2017'den itibaren bazi yliksekogretim kurumlarinda yeniden baslatilmistir.

Ozbekistan'da 2-7 yas aras1 ¢ocuklar icin birkag tiir okul dncesi kurumun c¢alisma ilkeleri su
sekildedir: bebek evleri, cocuk bahgeleri- evler dahil, Anaokulu-kurum ilkdgretim islevini yerine
getirmektedir. Bu tiirden kurumlarda Rusca, Ingilizce veya diger diller 6gretilmektedir, sanat ve estetik
egitimi, spor ve daha bir¢ok konuda 6grenim de saglanmaktadir. Anaokullarin esas gorevi, cocuklari
miimkiin oldugunca okula hayatina hazirlamak, fiziksel veya psikolojik gelisiminde hafif sapmalari olan
ogrencilere nitelikli iyilestirici yardim saglamaktir. ilaveten, gdzetime ihtiya¢ duyan zayif ¢ocuklarn
rehabilitasyonunu tegvik etmek olan ¢ocuk kurumlar1 da mevcuttur.

Ozbekistan'da iicretsiz okul egitimi genellikle, 6-16 yas aras1 gocuklara yoneliktir. Orta dgretim iki
diizeyden olusmaktadir. Oncelikle, ilkogretim (1-4. smiflar) ve devaminda, genel orta dgretim (1-9.
smiflar). Okullarda 6gretim Ozbekge yapilmaktadir. i1k asamanin gorevi, gelecekteki caligmalarda
ithtiyac duyulacak bilginin temelini olusturmaktir. Bir sonraki asama da ise, 6grencilere biiyiik miktarda
veri sunulmakta, bagimsiz diisiinme ve organizasyon becerilerinin gelistirilmesi saglanmakta, mesleki
oryantasyon ig¢in pratik deneyim kazandirilmaktadir. Hemen devaminda, 9. Simif 0&grencileri,
yiiksekogretime kabul veya istihdam icin temel bilgileri edinebilecekleri kurumun tiiriinii ve yoniinii
secerek lise ve kolejlerde egitimlerine devam edebilmekteler. Universite kazanmak i¢in sinav sonuglarina
gore gerekli puan1 almak gerekmektedir. Ulkenin her vatandasinin yiiksekogretim kurumlarinda okuma
sans1 vardir.

Ozbekistan, Bologna siirecine resmi olarak katilmamasina ragmen, yiiksek dgretimde iki asamal
bir sistem tatbik etmektedir. Bunlar lisans ve yiiksek lisans (seviyeleridir) asamalar1 olarak
taninmaktadir. Her sistem i¢in yeni egitim standartlar gelistirilmis ve uygulanmistir. Bu egitim stireci,
her 6grencinin edindigi bilgi ve becerileri sistematize edecegi ve modern teknolojileri uygulayacagi
sekilde tasarlanmistir. Ozbekistan’daki, yiiksek dgretim sistemi su kurumlar igermektedir: Universiteler
ve Enstitiiler. Kurumlar devlet standartlarina gore olusturulmus mesleki ve akademik yiiksek 6gretim
programlarini uygulamaktadir. Ozbekistan'da standart Lisans egitim siiresi 4 yildir. Toplamda, bu 204
haftaya es deger sayilmakta. Ogretim siiresinin %60-70" teorik bilgide uzmanlasmaya ayrilmistir.
Yiiksek lisans ¢aligmalari iki y1l boyunca yiiriitiilmektedir. Yani toplamda 100 hafta siiregelen bir egitim
hayat1 formiile edilmistir. Bunun %35-40 - teorik dersler; %40-50 - bilimsel aktivite; %5-7 - tasdik siiresi;
%14-16-tatillerden ibarettir. Ozbekistan Cumhuriyeti okullarinda ve egitim kurumlarinda ¢ok yonlii bilgi
ve iletisim teknolojilerini uygulanmamaktadir.

5. Sonu¢/Conclusions

Tirk dili konusulan tiim tilkelerde genel Tiirk tarihi ve kiiltiirliniin 6gretilmesi gerektigini, bunun
icin de oOncelikle Tiirk halklarinin tarihinin yazilmasi gerektigini sdyleyebiliriz. Bu faaliyet, 1.
koordinasyon kurulunun denetiminde, bilinen tarihgilerin ortak calismasiyla yiiriitiilmelidir. Ne yazik ki
Tiirk halklarinin tarihini inceleyen tarihgiler arasinda bir koordinasyon yoktur. 2. Birinci Tiirkoloji
Kurultayi'nda alinan kararda da belirtildigi gibi, Tiirk halklarinin tarihine iliskin en 6nemli kaynaklarin
basimina istikrarl bir hizla baglanmalidir. 3. Yayinlanmamis arsiv materyallerinin Tiirk halklarinin diline
cevrilmesi ve basilmasi en 6nemli ve ¢6ziim bekleyen konulardan biridir. 4. Tiirk halklariyla ilgili sozlii
halk edebiyati, folklor ve gesitli kroniklerden 6rnekler toplanip yaymlanmalidir. 5. Diinya arsivlerinde
ve bilim diinyasinda Tirk halkinin tarihi, dili, etnografyasi, edebiyati, tarihi sahsiyetleri ve diger
konularda yazilan bilimsel arastirma eserleri Tirk dillerine ¢evrilerek incelenmelidir. 6. 3 Ekim
2009'daki Nahgivan zirvesinde de belirtildigi gibi, Tiirk Dili Konusan Ulkeler Is birligi Konseyi
kurulmali ve yeni tarihi donemde onun etkin faaliyeti takdire sayan olmalidir. Birinci Tiirkoloji
Kurultayi'nin fikirlerinin devami olarak bu kurumun, Tiirk halklarinin cografyasinda bilimsel ve kiiltiirel
entegrasyonun gelismesinde onemli bir olay haline gelmesi gerekmektedir. 7. Uluslararast Tiirk
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Akademisi'nin bir projesi olarak, Tiirk dili konusulan iilkelerin ortak ortadgretim okullarinda okutulmak
iizere kabul edilen "Ortak Tiirk Tarihi" ders kitabinin hazirlanmasina baglanmasi, yayimlanmasi ve
kullanima baglanmasidir. "Ortak Tiirk Edebiyati" ve "Ortak Tiirk Cografyasi" ders kitaplar1 da 21.
ylizyillda modern Tiirkoloji acisindan 6nemli kazanimlardan biri olarak degerlendirilmelidir. 8. 29
Haziran 2015'ten itibaren Tiirk Diinyas1 Bilim Akademileri Birligi'nin isleyisiyle bilim alaninda ortak
aragtirmalarin, ortak gezilerin, ortak konferanslarin diizenlenmesi ve uygulanmasi siireclerinin tutarl ve
kesintisiz olmasi gerekmektedir. 9. Tirk halklar1 i¢in ortak bir Latin alfabesinin tanimlanmasi,
benimsenmesi ve ortak bir terminolojinin olusturulmasi, Tiirk¢e konusan halklarin bilim adamlarinin ve
aydinlarinin temel gorevlerden biri olmalidir.

Tiirk halklarinin bilimsel ortamini kapsayan 6zel etki faktoriine sahip bir akademik derginin
olusturulmasi, modern asamada Tiirkoloji’nin gelismesinde, bilimsel fikirlerin tartisilmasinda ve
paylasilmasinda 6nemli bir faktor olabilir. Genel olarak diinya bilim ve egitim entegrasyonunda essiz bir
yere ve paya sahip olan Tiirk¢e konusan halklar tek bir seviyede birlestirmek, bu entegrasyonu daha da
giiclendirmek, Birinci Tiirkoloji Kongresi'nin materyallerini derinlemesine ve sevgiyle incelemek, Tiirk
halklarinin folklorunu arastirmak ve karsilastirmak, bunlarin tamamen Latin alfabesine geg¢isini
saglamak, diinya arsivlerinde Tiirk¢e konusan halklara ait bilimsel ve tarihi 6nemi biiylik olan arsiv
belgelerini ortaya ¢ikarmak, yazil terciime ve inceleme yapmak arastirma ¢aligmalar1 ve bunlar1 gercek
hayatta daha pratik bir sekilde uygulamak temel gorevlerden biridir. Egitim ve 6gretim ile ilgili Avrupa
programlarina, Bologna ve Miifredat standartlarina, uzaktan egitime, bilgi ve iletisim teknolojilerine
deginen geng Tiirk cocuklar1 I Tiirkoloji Kongresi 6rnegini takip ederek daha fazla uluslararasi bilimsel
konferans, sempozyum ve kongrelere katilmali, temel sorunlar1 ¢ozmek i¢in Tiirksoy kokleriyle ilgili tist
diizey raporlariyla geng nesle bir ¢agri olarak "diinya tribiinlerinden" vaaz verebilmeliler. 2026 yilina
denk gelecek olan 1. Tiirkoloji Kurultayi'nin 100. y1l doniimiiniin, Birlesik Tiirk Dili, Birlesik Tiirk
Alfabesi ve Birlesik Tiirk Kiiltiirii ile Tiirk diline dayali bagimsizligini kazanan tiim Tirk dili konusan
devletler tarafindan takip edilecegine inaniyoruz. Tiirk birlik tek yumruk olarak birlesecek ve tiim diinya
Tiirk'in zekasina, aklina, diinyadaki s6z giiciine hayran kalacak.
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EXTENTED ABSTRACT

The formation of science, culture and the intellectual potential of the people is ensured by its
education system. Transferring the information and scientific experiments collected by human beings
throughout history from generation to generation has become the basic source of life that plays an
important role in the lives of nations. For this reason, people have always perceived education and
knowledge as sacred and valued its role in society highly. The rapid social, cultural and technological
changes in the modern world and the fundamental reforms carried out in the world education system
at the present stage can help determine the future development dynamics and establish this system on
a perfect basis. That is why, now, in the world philosophical and pedagogical opinion, various ideas,
discussions and debates continue about the serious shortcomings of the education system, the
principles and ways of improving it. Because the modern social progress in the world is directly related
to education.

The congress, which reflects the future perspective of the Turkish people, reveals the solution
to seven important issues of fate, reflecting the aim of the thinking minds of the participating European
scientists, Turcologists, European intellectuals, to understand the views of the Turkish people in
Europe based on the so-called Soviet ideology, to clarify the attitude towards the Turkish people in
the place called the USSR. has provided. The Soviet government, which gave a wide area to the
Turkish people and even offered independence enough to hold a congress, did not know that it would
develop and flourish and that the Turks would unite and have the capacity to solve their problems and
issues of fate together. According to the decision of the First Turcology Congress, the Second
Turcology Congress was supposed to be held in Samarkand in 1927, but this decision was not realized
for known reasons. However, many special issues and related problems that were brought to the
agenda at the congress do not lose their currency today and are relevant to the XXI century. It is of
great importance that it came to the agenda in the broad Turkish arena at the beginning of the century.
The XXI century has been designated as the "Century of Education" by UNESCO. In this order, it is
essential to mutually analyze and synthesize the new education system formed in Turkish-speaking
peoples with the world experience, to understand the educational theories and concepts scientifically
well in terms of pedagogical, philosophical and historical aspects, and to be able to generalize them
on the basis of comparisons. Because it is impossible to give an objective opinion about the current
situation without having a clear idea about the emergence of education, the general trends and stages
of its development.

It is admirable that there is a great need and importance in Azerbaijan and Turkey. Starting
relations in the field of education in Turkish-speaking nations from primary school, sending upper-
class students to various Turkic-speaking states as well as civilian countries of the world to continue
their education, and student exchange are important for all Turkic-speaking states that have achieved
independence in today's time. Turkish-speaking peoples are branches of a single tree; they all have a
common core, close and similar traditions, and national-spiritual values. Acting from this point of
view, to create a single Turkish language - a common general language around the world, to create
common values of the Turkish people with the expansion of cultural relations, to prioritize the fields
of literature, music, art, sports, culture, and most importantly education and science. Translation is one
of the important issues of today. It is deemed appropriate to make extensive use of the scientific
research works of Turkish-speaking intellectuals and Turkish scholars in this field, to convey them to
a wide readership and to further expand the studies in this field. Like various nations of the world, the
education system of some Turkish-speaking countries has been adapted to the modern system, the
curriculum (mufradat) at the secondary education level and Bologna has been implemented to one
degree or another in higher education. Importance was given to Turkey's experience in the
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implementation of the Bologna system, such that the independence of universities, the role of students
and teachers, the way specialization degrees are formed in Europe, the European Credit Transfer
System and the equivalence of credit, the procedure for ensuring a high level of quality of education
in European Higher Education were followed and implemented.

Scientific studies on distance education are very few in the world. There is a gap in studies in
this field, which leads to a lack of textbooks, course materials and methodological materials related to
distance education. When organizing distance education in Azerbaijan, it is necessary to take into
account the orientation of concrete social groups that are potential users of such educational services.
These groups include people of various ages living in areas remote from the country's educational
centers; specialists who have already received training and want to increase their level of professional
training; students who want to receive secondary education in parallel; persons registered in
employment services; privates and soldiers of the border corps system; young people who do not have
the opportunity to receive traditional system education due to the limited capacity of the education
system and the need to combine education and work; persons serving in the country's Armed Forces;
People who cannot receive training in traditional educational technologies due to their specialization;
persons at places of execution; People who have medical indications to receive education from
traditional forms belong to these social groups. The formation of the distance education system has
been one of the strategic directions of the modernization of higher education in the former Soviet
environment. Analysis of educational practices of countries that were part of the former USSR and
Turkish-speaking countries shows that there are certain general trends in the development of distance
education in these countries. For example, a characteristic feature of the modern stage of development
of distance education in Russia is the widespread use of various modern educational technologies
adopted in world practice. This process started in the first half of the 90s. According to the decision
taken by the Committee on Higher Schools of the Department of Higher Education and Technical
Policy of Russia on May 23, 1993, the network of distance education institutions of the Russian
Federation provides the use of the latest tools and information technologies for direct Access. In
general, the main purpose of the activities of such educational institutions has been to raise
knowledgeable, patriotic young people who are useful to the nation. So much so that, in these
institutions for the purpose of implementing interactive education methods, international conferences
are held from time to time by establishing close contact with foreign organizations and benefiting from
the pioneering experiences of world countries in the field of education. Today, the most important
factors are the Turkish-speaking people's access to world culture, the transfer of the pioneering
achievements of science to the younger generation, its mobility, and the preparation of highly
intelligent national staff who have matured with pioneering scientific ideas in different fields and have
adopted the developed world languages. The current education models in the world, Kurikulum and
Bologna, distance education, application of methods and comparative analysis provide the opportunity
to examine the educational principles for each country.

The relationships, similarities and differences in the field of education in Azerbaijan, Turkey,
Kazakhstan, Uzbekistan, Kyrgyzstan and other Turkic Republics should be comparatively analyzed,
and the advantages and disadvantages in this field should be investigated and examined on the basis
of the comparative method. Starting relations in the field of education from primary school, sending
upper-class students to various Turkish-speaking states to continue their education are elements that
make us think of all Turkish-speaking states that have achieved independence in today's time. Thus,
Turkish-speaking states will have the opportunity to learn and follow each other's education system.
The Republic of Tiirkiye has great efforts in the field of education in Turkish-speaking countries. It
has been revealed that relevant scientific seminars, conferences, symposiums and congresses are
organized in the Turkic world, and new concepts are formed in the field of Turkology studies in world
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science. Recognition as one of the respected centers of Turkology research and establishing the
theoretical and scientific foundations of the cultural and spiritual unity of the Turkish people are
among the achievements in this field. The creation of an academic journal with a special impact factor
covering the scientific environment of the Turkic peoples can be an important factor in the
development of Turcology in the modern stage, in the discussion and sharing of scientific ideas. In
general, to unite the Turkish-speaking peoples, who have a unique place and share in the integration
of world science and education, at a single level, to further strengthen this integration, to examine the
materials of the First Turkology Congress in depth and with love, to research and compare the folklore
of the Turkish peoples, to completely convert them to the Latin alphabet. One of the main tasks is to
ensure the passage of documents, to reveal archival documents of great scientific and historical
importance belonging to Turkish-speaking peoples in the world archives, to carry out written
translation and analysis, and to apply them in a more practical way in real life.
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LIVED EXPERIENCES OF NURSES IN CONSERVING DIGNITY FOR PATIENTS
WITH LIFE-LIMITING ILLNESSES: A QUALITATIVE STUDY
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Nursing faculty RUDN.

Abstract: This study examined the lived experiences of nurses in conserving the dignity of
patients with life-limiting illnesses, analysing how they perceive, implement, and navigate dignity-
conserving care amidst institutional constraints. With the utilization of Jean Watson’s Theory of
Human Caring, the research adopts a qualitative descriptive design and collects data through semi-
structured questionnaires from 30 nurses working in palliative, oncology, and intensive care units in
some selected hospitals in Abuja, Nigeria. Thematically, the study reveals that conserving dignity
enhances nurses’ job satisfaction, emotional fulfillment, and professional identity. It also improves
patient trust, treatment compliance, and family satisfaction. However, nurses face systemic barriers
such as staff shortages, time constraints, rigid hospital policies and limited training. Despite these
challenges, they employ personal strategies such as empathetic communication and cultural
sensitivity and often act as advocates for patients in ethically complex situations. The findings
underpin the need for institutional reforms, including staffing improvements, dignity-centered
training programs, flexible care policies, and emotional support systems for nurses.

Keywords: Nursing ethics, Dignity-conserving care, Life-limiting illness, Palliative care, Lived
experience

INTRODUCTION

Nurses play a vital role in palliative and end-of-life care, and this is because they preserve
patients with life-threatening illnesses' dignity. Particularly important when patients lose their
independence, feeling of self, or physical ability, maintaining dignity an absolute component of
person-centered care is essential. Many Nigerian nurses have been discovered to have unfavorable
attitudes toward death and dying; 68% said they felt uncomfortable caring for dying patients [1]. Such
ideas might interfere with the delivery of respectful, compassionate care. Decline, reliance, and
stigma can sometimes jeopardise the dignity of patients with severe illnesses including
neurodegenerative diseases, organ failure, and metastatic cancer.

Key barriers affecting end-of-life care in Nigeria have been noted as lack of information, poor
staffing, and poor training [2]. Qualitative results also show professional challenges like poor pain
management, comorbidity, and resource limitations in palliative care settings [3]. Though dignity-
conserving care frameworks (like Dignity Therapy) are well-established, not much study exists on
how Nigerian nurses understand and apply these ideas in practice. Recent ethnonursing research in a
Nigerian cancer care environment revealed themes such "compassionate presence," "going the
additional mile," and "restoring hope" as crucial expressions of caring [4]. These themes highlight
the part of relational, ethical, and cultural elements in dignified care. Time pressure, staffing
shortages, and restrictive institutional policies are just a few of the systemic hurdles preventing nurses
from providing dignified care. Nigerian palliative care providers have cited these organizational
problems, which typically conflict with cultural expectations®. The ethical and emotional
requirements also affect how nurses handle their end-of-life duties under such conditions. The three
research issues addressed in this study are: 1. How does dignitary conservation affect nurses'
professional and emotional lives? 2. What systemic obstacles stand in the way of dignity-focused
treatment? 3. What methods do nurses employ to preserve dignity?

THEORETICAL FRAMEWORK: THEORY OF HUMAN CARING

Jean Watson’s Theory of Human Caring, also referred to as Caring Science, offers a
comprehensive framework that emphasizes the ethical, spiritual, and relational dimensions of nursing
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practice. At its core, the theory asserts that caring is not merely a set of clinical actions but a moral
ideal grounded in human-to-human connection. According to Watson, authentic care involves treating
patients as whole beings acknowledging their physical, emotional, spiritual, and existential needs [3].

Central to Watson’s theory are the Ten Caritas Processes, which serve as guidelines for
delivering care that respects the dignity and humanity of patients. These principles include practicing
loving-kindness, enabling faith and hope, cultivating sensitivity to self and others, developing
helping-trusting relationships, and creating a healing environment [4]. In practice, these Caritas
elements guide nurses to interact with patients not merely as clinical cases but as unique individuals
whose personhood must be preserved even in the face of imminent death.

Evidence from a 2019-2025 qualitative study demonstrates that nurses in palliative care
consciously applied Caritas processes to support patients’ spiritual needs, though they experienced
challenges in fully integrating these practices into routine care [6]. Watson’s theory also provides
insight into the ethical and emotional dimensions of nursing care in life-limiting situations. Nurses
often find themselves navigating complex emotions such as grief, helplessness, compassion, and
moral distress particularly when systemic barriers prevent them from providing the kind of dignified
care they envision.

The phenomenological nature of Watson’s theory makes it particularly suitable for studying the
lived experiences of nurses. The theory emphasizes reflection, empathy, presence, and consciousness
all essential components in qualitative research exploring subjective experience. Nurses’ personal
narratives about being present at the moment of death, witnessing emotional breakdowns, or
confronting ethical dilemmas are deeply human experiences that extend beyond technical skill.
Watson’s theory allows these narratives to be interpreted as rich, textured insights into the spiritual
and moral dimensions of care.

CONCEPTUAL REVIEW

Concept of Dignity

Dignity remains a basic but sometimes complicated concept in the ethical discourse of health
care and human rights. Dignity usually refers to dignity as inherent worth or value of each human
being, which assigns us to inalienability from respect, compassion, and humane treatment [7]. In the
field of nursing, dignity is understood beyond moral obligation, but also much like a therapeutic
principle that can affect how we care, particularly with dying patients. Nordenfelt outlines four types
of dignity: dignity of merit (base on status), dignity of moral stature (based on characteristic), dignity
of identity (based on personal integrity and sense of self), and universal human dignity (within all
persons) [8]. Many nursing studies highlight threats to patient dignity of identity during the course of
illness where patients lose control of their bodies and environments.

In palliative settings, dignity more complex than respect for privacy or moving away from
degrading language; dignity recognizes patients' values, assisting with decision making, who
demonstrates sense of self-worth, and maintaining meaningful connection to others [9]. Delivering
dignity-conserving care requires active listening, empathy, spiritual care and advocacy. Although
dignity may be embedded in the way we interact with others, the fundamental idea of dignity may
differ based on culture, religion, and personal beliefs which makes this concept quite contextual. For
nurses, negotiating these dimensions in their professional space while meeting institutional demands,
might complicate the nurse's experience beyond the complexity of care.

Life-Limiting Illness

Life-limiting illness is a progressive, incurable, and ultimately lethal illness that is recognized
to have terminal and chronic aspects. Life-limiting illness can be stable; however, there will certainly
be compromise to functioning and loss of dignity as the disease progresses, and symptoms must be
managed and treated [10]. Examples of life-limiting illnesses are metastatic illnesses such as cancer,
renal failure, Alzheimer's, advanced cardiac or respiratory failure, and late onset dementia. Life-
limiting illnesses challenge patients as they do more than impact the patient's physical self; these
illnesses are an assault on patients' emotional, existential and social wellbeing.
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Life-limiting illness offers patients unparalleled loss of role, identity, function, relationships,
and autonomy. It will often diminish (and frequently erase) a patient’s ability to function, and
contribute to challenges in maintaining a sense of dignity that many patients have lost, particularly
those with symptoms of incontinence, dependence, cognitive decline; and disfigurement [11]. For
nursing care in a situation of a life-limiting illness, it is critical to prioritize the whole person based
on comfort, emotional support, and dignity. Furthermore, life-limiting illness directs change in the
goals of care: from cure to comfort and care it also changes the role of the nurse from the act of doing
to the act of being with the patient.

Nursing Care and Dignity-Conserving Practice

Nursing is a relational and ethically engaged practice with an ethical intent to be compassionate,
an advocate, and responsive to human suffering. Nursing care within life-limiting illness goes beyond
clinical care of the patients and encompasses more than recent psychosocial and spiritual support, and
emotional presence. Nurses are boundary spanners, bridging patients to families and health systems
and often holding the only relationship that makes them dignity guardians [12].

Dignity-conserving care, where healthcare providers care for the dignity of the dying ideally
involves an assessment and delivery of care within moral boundaries with respect to ecological
dignity [9]. This can be evident as not only preserving personhood, supportive of legacies, affirmation
of identity, foster autonomy, and the importance of respectful language-to honour the dignity of their
patients. Also important is recognizing when offerings of support are not producing the desired
outcome, the significance of care, and attending to choices around death and dying. In more complex,
situational analyses, health care can be an unusual dependency on other perspectives of value-
developing relationships that interface with culture and rituals that support comfort, and in some
cases, meaning. Nurses working with patients and families who are dealing with a disease with direct
implications around dignity-based care, and dignity conservation, may reformulate or reprioritize
personal and understanding of care in terms of degree of effort and focus on the outcomes for the
patient from the choices of dying.

However, dignity-based care can be burdened by several structural and emotional realities, such
as volume of patients, lack of institutional supports, hierarchies of work relations, and emotional
exhaustion or fatigue. Systemic constraints can impact both individual beliefs and experiences of the
situation, and their experiential connections in situations when they carry typical complexity or
problem-solve layers of moral or emotional aspect of work for those who are most vulnerable in our
society.

LIVED EXPERIENCE OF NURSES

Lived experience is a term rooted in phenomenology whereby individuals experience and
interpret the meaning of their own reality from a first-person perspective [13]. By exploring the lived
experience of nurses, we can better understand how they perceive, respond and attune to the realities
they are caring for patients approaching end of life. In this regard, lived experiences of nurses might
consist of heightened emotional labour, moral responsibility, and spiritual presence with moments of
meaningfulness, frustration and resilience. Some nurses can experience empathic distress when
witnessing others’ sufferings, or moral distress when they are unable to act according to their moral
commitments because of restrictions in an institution. Conversely, some nurses might experience
spiritual fulfilment, professional pride, or purpose in knowing that they could provide a meaningful
experience for patients in their last days with us. Nurses share their narratives and reflective accounts
in order to share how they enact dignity amidst death, the meaningful relationships they build with
patients and families as they process their grief and professional identity. In attempting to capture
these lived experiences through qualitative means provides the audience an intimately authentic
representation of caregiving the use of quantitative metrics does not offer [14].

METHODOLOGY

Design
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A qualitative descriptive design was utilized to examine the lived experiences of nurses' in
preserving the dignity of patients with a life-limiting illness, where it also provided a depth of insight
into participants’ subjective viewpoints consistent with phenomenological traditions [15].

Setting and Participants

The study was conducted in palliative, oncology, and intensive care units in public and private
hospitals in Abuja, Nigeria, which had established structured end-of-life care services. A purposive
sampling method was used to recruit 30 registered nurses with a minimum two years of nursing
experience at the recruited sites to provide depth of clinical experience in the context of palliative
care. The sample size was satisfactory in the context of the sampling requirements set out in
qualitative research - explore sufficiency for thematic saturation in qualitative research.

Data Collection

Data were collected between January and March of 2025. Semi-structured questionnaires with
open-ended questions and demographic data were used as the data collection tools. The
questionnaires focused on nurses’ perceptions of, practices related to, and challenges with Dignity-
Conserving Care at bedside. The questionnaires were given to participants in person during morning
or afternoon shifts, which allowed participants 2—3 days to answer the questionnaire and provided
time for reflective answers. This method also ensured that participants could complete the
questionnaires in private and in a low-impact way on their workplace.

Data Analysis

Thematic analysis was completed manually based on the trustworthiness framework of Braun
and Clarke [16]. The open-ended responses were coded, categorized, and organized into themes
which aligned with the objectives of the study (i.e., the relationship between dignity and job
satisfaction, barriers, and strategies). Descriptive statistics on demographics were presented as
frequencies and percentages. Rigor was achieved by peer debriefing, transparent coding, and rich
contextual description, which enhanced credibility, dependability, confirmability, and transferability.

Ethical Considerations

Participants provided written informed consent, with voluntary participation and confidentiality
assured. No identifying information was collected, and data were securely stored per institutional
guidelines.

RESULTS

Section A: Bio-data of Respondents

The bio-data of the 30 respondents provides a demographic foundation for understanding their
perspectives on dignity-conserving care. The data is summarized using frequencies and percentages,
offering insights into the sample’s composition and its potential influence on responses in later

sections.
Table 1: Bio-data Distribution

Variable Category Frequency Percentage (%)

Gender Female 22 73%
Male 8 27%

Age 20-30 years 12 40%
3140 years 10 33%
41+ years 8 27%

Marital Status Married 15 50%
Single 12 40%
Divorced/Widowed 3 10%

Educational Qualification Diploma 6 20%
Bachelor’s 18 60%
Master’s/PhD 6 20%

Years of Experience 1-5 years 12 40%
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6—-10 years 9 30%
11+ years 9 30%
Unit of Practice Oncology 9 30%
Palliative 6 20%
ICU 7 23%
Others (ER, General, etc.) 8 27%

Table one shows that 73% of the respondents are mostly female, therefore mirroring the usual
gender distribution found in nursing and related healthcare professions. With the 27% being Male, it
is noteworthy and implies different viewpoints on dignity customs. With 40% aged 20-30, 33% aged
3140, and 27% aged 41 or older, the age distribution reveals a balanced mix that combines early-
career enthusiasm with veteran knowledge. With 40% single and 50% married, marital status is
divided evenly, hence perhaps impacting emotional resilience or attitudes on patient care. 60% of
people educationally hold bachelor's degrees; 20% have diplomas or higher degrees, therefore
implying a well-educated workforce fit to reflect on issues of dignity critically. Experience levels are
varied: 40% have 1-5 years; 30% have 6-10 years; and 30% have 11+ years; this offers a range of
insights from novice to seasoned experts. The units of practice 30% oncology, 20% palliative, 23%
ICU, and 27% other emphasize different care settings where dignity might present itself differently
(e. g. , end-of-life care in palliative versus acute care in ICU). This diversity guarantees strong,
context-specific insights into dignity-conserving care throughout following sections.

SECTION B: ENHANCING PRODUCTIVITY THROUGH DIGNITY-CONSERVING
CARE

Table 2: In what ways does conserving patient dignity influence your job satisfaction and
professional motivation?

Theme Description Frequency Percentage (%)
Sense of Purpose Dignity enhances work’s purpose 24 80%
Emotional Reward Gratitude from patients boosts motivation 18 60%
Professional Pride Dignity aligns with professional identity 15 50%

With 80% of responders (24) underlining that it instills a sense of purpose, table two shows that
preserving patient dignity greatly affects work satisfaction and motivation. From the interview
conducted, Nurses described feeling fulfilled when their actions such as ensuring privacy or
empathetic communication upheld patients’ humanity, especially in high-stress areas like oncology
and palliative care. One respondent said, for example, “Seeing a patient's relief when I honor their
dignity gives meaning to my job.” Sixty percent (18) cited emotional rewards; particularly for female
respondents (15 of 18), who may be taught to value relational aspects of care, patient or family
appreciation served as a strong driver. Half (15) of the respondents' professional pride shows
concordance of dignity practices and nursing ethics, hence strengthening identity as compassionate
caregivers. Among seasoned nurses (11+ years), who see dignity as a hallmark of professionalism,
this was especially prevalent.

Table 3: Describe a situation where your effort to preserve a patient’s dignity significantly
impacted the quality of care.

Theme Description Frequency Percentage (%)
Improved Patient Trust Dignity builds trust, aiding care delivery 21 70%
Enhanced Outcomes Dignity improves mental health/recovery 15 50%
Family Satisfaction =~ Dignity efforts appreciated by families 12 40%

Table three reveals that initiatives to protect dignity greatly raise the standard of care, with 21
respondents (70%) noting better patient trust as a main result. Ensuring privacy during operations or
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honoring cultural preferences are examples that promoted cooperation and adherence to treatment
plans. A palliative care nurse said during the interview session, "By setting up a private area for a
dying patient's family, I saw the patient unwind and improve their comfort. " Enhanced patient
outcomes, reported by 50% (15 respondents), were visible in decreased anxiety or better mental health
especially in oncology and ICU environments, where dignity helped to ease suffering. While male
participants (3 of 15) stressed procedural compliance, female respondents (12 of 15) were more
inclined to highlight emotional results. Reported by 40% (12), family happiness usually came from
dignity initiatives like including families in treatment decisions, hence improving faith in the
healthcare system.

Table 4: Do you believe that upholding patient dignity makes your work more
meaningful? Explain your response.

Theme Description Frequency Percentage (%)

Affirmation of Value  Dignity aligns with ethical values 27 90%

Human Connection Dignity fosters nurse-patient bonds 18 60%

Professional Fulfillment Dignity makes work rewarding 15 50%
Fieldwork, 2025

Table four shows that 27 respondents (90%) avers that retaining dignity helps their employment
more meaningful as it accords with their moral values. Nurses from all departments especially in
palliative care said that dignity was the "heart of nursing," therefore showing a commitment to treating
patients holistically. One respondent noted, "Respecting dignity reminds me I'm caring for a person
not a condition. " Cited by 60% (18), human interaction was a major influence; dignity helped to
create stronger nurse-patient relationships that enhanced the experience of caregiving. With 14 of 18,
female nurses who usually gave relational care first, this theme resonated quite strongly. Professional
fulfillment, noted by 50% (15), was linked to the intrinsic rewards of dignity-focused care,
particularly among older respondents (41+ years), who valued long-term impacts on patients’ lives.

Section C: Role of Dignity in Financial, Emotional, and Operational Aspects of Care

Table 5: How does the practice of dignity-conserving care affect the emotional
environment of the ward?

Theme Description Frequency Percentage (%)
Positive Atmosphere Dignity reduces tension, fosters calm 24 80%
Staff Morale Dignity boosts team morale 18 60%
Reduced Conflict  Dignity minimizes patient-staff disputes 12 40%

Table five shows that dignity-conserving care significantly enhances the emotional
environment of the ward, with 80% of respondents (24) reporting a positive atmosphere. Practices
like respectful communication and privacy measures reduced tension, creating a calmer setting for
patients and staff. in an interview session with one of the ICU nurse, she noted, “When we prioritize
the issue of dignity, the ward feels less chaotic, even during crises.” Staff morale was boosted for
60% (18), as dignity efforts fostered a sense of shared purpose among teams, particularly in oncology
units where emotional demands are high. Female respondents (13 of 18) were more apt to emphasize
morale advantages, perhaps because they were team-dynamics-oriented. Forty percent (12) said that
less conflict resulted from dignity reducing misinterpretations or complaints, thereby enhancing
patient-staff interactions. More clear in general wards than in specialized units like ICU, where acute
conditions constrained interaction time, this was.

Table 6: Does patient satisfaction improve when dignity is preserved? If yes, how?

Theme Description Frequency Percentage (%)
Improved Trust ~ Dignity increases patient trust 27 90%
Better Feedback  Patients give positive feedback 21 70%
Higher Compliance Dignity leads to better treatment adherence 15 50%
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Table six shows that a resounding 90% of respondents (27) confirmed that preserving dignity
improves patient satisfaction, primarily by fostering trust. Patients who felt respected through actions
like active listening or cultural sensitivity were more likely to trust their caregivers, enhancing their
care experience. An oncology nurse shared, “A patient thanked us for explaining procedures
respectfully, which built trust.” Positive feedback, noted by 70% (21), was evident in patient surveys
or verbal appreciation, particularly in palliative care, where dignity was central to family satisfaction.
Both male and female respondents emphasized feedback equally, suggesting universal recognition of
its importance. Higher compliance, reported by 50% (15), resulted from patients’ willingness to
follow treatment plans when treated with dignity, especially in chronic care settings like oncology.

Table 7: What systems or routines have been put in place in your facility to ensure
operational efficiency while upholding dignity?

Theme Description Frequency Percentage (%)
Privacy Protocols Curtains, private rooms ensure dignity 18 60%
Training Programs Staff trained on dignity practices 15 50%
Patient Feedback Systems Surveys capture dignity concerns 12 40%

Table seven shows that different approaches have been employed by facilities to strike a respect
and operational efficiency balance; 18 respondents (60%) name privacy rules including curtains or
private consultation rooms. Usually seen in ICU and oncology departments, these actions guaranteed
dignity without obstructing operations. While participants in general wards noted variable training
frequency, 50% (15) of programs armed personnel with cultural awareness and sensitive
communication abilities. Mirroring their focus on relational skills, female nurses 10 out of 15 were
more likely to value training. 40% (12) of hospitals employed patient feedback systems that enabled
them to monitor dignity problems, yet their low adoption suggests deficiencies in organized
assessment. Participants in palliative care emphasized how crucial comments were for continuous
development.

Section D: Challenges in Conserving Patient Dignity

Table 8: What are the most common obstacles you encounter in trying to maintain patient

dignity?

Theme Description Frequency Percentage (%)
Time Constraints Lack of time hinders dignity efforts 24 80%

Staff Shortages  Insufficient staff limits care quality 21 70%

Patient Complexity Complex cases challenge dignity 12 40%

Table 8 shows that maintaining patient dignity faces significant obstacles, with 80% of
respondents (24) identifying time constraints as the primary challenge. High workloads, especially in
ICU and general wards, limited opportunities for personalized care, such as extended conversations
or privacy measures. in an interview, one of the Nurse stated that, “Rushing between patients makes
it hard to give everyone the respect they deserve.” Staff shortages, cited by 70% (21), exacerbated
this issue, reducing the capacity to prioritize dignity in understaffed units like oncology. Additionally
indicating that Male respondents (6 of 21) were somewhat more inclined to emphasize staffing than
female responders, perhaps reflecting different role expectations. Particularly in palliative
environments, patient complexity, observed by 40% (12), presented hurdles in cases needing strong
care or communication hurdles (e. g. , dementia).

Table 9: Are there institutional or systemic barriers that hinder your ability to conserve
dignity? Please describe.

Theme Description Frequency Percentage (%)
Rigid Policies Policies prioritize efficiency over dignity 18 60%
Lack of Resources Inadequate facilities/equipment 15 50%
Limited Training Insufficient dignity-focused training 12 40%
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Table nine shows that institutional barriers significantly impede dignity-conserving care, with
60% of respondents (18) citing rigid policies that prioritize efficiency over patient-centered care.
Examples included strict visitation rules or discharge protocols that disregarded patient preferences,
particularly in general wards. A respondent noted, “Policies often force us to rush patients,
compromising their dignity.” Lack of resources, reported by 50% (15), included inadequate private
spaces or outdated equipment, especially in older facilities serving oncology patients. Limited
training, mentioned by 40% (12), reflected gaps in preparing staff for dignity challenges, with newer
nurses (1-5 years) feeling underprepared. Female respondents (9 of 12) emphasized training needs,
suggesting a gender-based preference for skill development.

Table 10: How do you manage ethical dilemmas when institutional policies clash with
patients’ dignity needs?

Theme Description Frequency Percentage (%)
Advocacy Nurses advocate for patient needs 21 70%
Ethical Discussions Consult with colleagues/ethics boards 15 50%
Personal Judgment Rely on personal ethics to navigate 12 40%

Table ten shows that ethical dilemmas arising from policy-dignity conflicts are managed
through proactive strategies, with 70% of respondents (21) engaging in advocacy. Nurses often
negotiated with supervisors or families to prioritize patient needs, such as extending visitation hours
in palliative care. A nurse shared, “I advocated for a patient’s right to privacy, convincing my manager
to adjust a procedure.” Ethical discussions, cited by 50% (15), involved consulting colleagues or
ethics boards, particularly in ICU settings where complex decisions were common. Male respondents
(4 of 15) were slightly more likely to use formal channels like ethics boards. Personal judgment, noted
by 40% (12), guided nurses when immediate decisions were needed, with experienced respondents
(11+ years) relying heavily on their ethical frameworks.

Section E: Strategies and Suggestions

Table 11: What personal strategies do you employ to ensure patients feel valued and

dignified?

Theme Description Frequency Percentage (%)
Empathetic Communication Active listening, respectful language 27 90%

Privacy Respect Ensuring private consultations 21 70%

Cultural Sensitivity Respecting cultural preferences 15 50%

Table eleven shows that Nurses employ personal strategies to uphold dignity, with 90% (27)
emphasizing empathetic communication. Active listening, addressing patients by name, and using
respectful language were universal practices, particularly effective in palliative care where emotional
needs are paramount. A nurse noted, “Listening to a patient’s fears makes them feel valued.” Privacy
respect, cited by 70% (21), involved practical actions like closing curtains or arranging private
discussions, especially in crowded wards. Female respondents (16 of 21) were more likely to
prioritize privacy, reflecting their sensitivity to patient vulnerability. Cultural sensitivity, noted by
50% (15), included respecting dietary or spiritual preferences, particularly in oncology units with
diverse patient populations.

Table 12: How can hospitals better support nurses in their role of conserving dignity?

Theme Description Frequency Percentage (%)
More Staff Increase staffing levels 24 80%
Training Programs Regular dignity-focused training 18 60%
Support Systems Counseling for nurses’ emotional needs 12 40%
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Table twelve shows that Hospitals can enhance nurses’ ability to conserve dignity by addressing
systemic gaps, with 80% of respondents (24) calling for increased staffing. Adequate staffing would
allow more time for dignity-focused care, alleviating pressures in high-demand units like ICU. A
nurse stated, “More staff means I can spend time ensuring each patient feels respected.” Training
programs, suggested by 60% (18), would equip nurses with skills in dignity practices, such as
managing cultural diversity or ethical dilemmas. Female respondents (12 of 18) strongly supported
training, aligning with their emphasis on relational skills. Support systems, cited by 40% (12),
included counseling to address nurses’ emotional burnout, particularly in palliative care where dignity
efforts are emotionally taxing.

Table 13: Suggest any policy reforms or training programs that can enhance dignity-
focused care.

Theme Description Frequency Percentage (%)
Dignity Training Mandatory dignity workshops 21 70%
Flexible Policies Policies prioritizing patient dignity 18 60%
Feedback Mechanisms Regular patient dignity surveys 15 50%

Table thirteen shows that Policy reforms and training are critical for advancing dignity-focused
care, with 70% of respondents (21) advocating for mandatory dignity training. Workshops on
empathy, cultural competence, and ethical decision-making would standardize practices, particularly
benefiting newer nurses (1-5 years). A respondent suggested, “Regular training would reinforce
dignity as a priority.” Flexible policies, proposed by 60% (18), would prioritize patient needs over
efficiency, such as allowing family presence during procedures in palliative care. Male respondents
(5 of 18) were more likely to focus on policy flexibility, possibly due to their emphasis on systemic
solutions. Feedback mechanisms, suggested by 50% (15), would enable continuous monitoring of
dignity practices through patient surveys, ensuring accountability.

Discussion of findings

This study looked at nurses’ interpretation, application or conceptualization in their practice,
and experience of dignity in the care of patients living with life-limiting illnesses. The results from
two interviews with thirty nurses working in oncology, ICU, and palliative care developed compelling
evidence that preserving dignity is not only at the forefront of quality end-of-life care but, together
with patient and professional dignity, there is a clear relationship with the nurses’ ethical identity, job
satisfaction, and mental and emotional health. Dignity-conserving care is the centerpiece of nurses’
professional and emotional experience, as shown in the work of [4] and [6]. With 80% of nurses
relaying dignity as a purpose or use of their role and 50% of nurses describing dignity as a source of
professional pride, dignity as a moral and psychological anchor, is important to the nature of the work
nurses do especially in high stress, high emotional charged areas such as oncology and palliative care
[11]. Improvement with patient trust (70%) and outcomes (50%), reflect upon [18] study which also
showed that dignity-conserving care develops therapeutic alliances, which improve compliance and
satisfaction in end of life suffering.

Systemic challenges and barriers to dignity-conserving care reported included time constraints
(80%) and inflexible policies (60%), which are matched by the global challenges in limited resource
settings [19]. These systemic barriers were compounded by limited training (40%), providing
additional impetus for structural change especially in limited resource settings such as Nigeria.
Nurses’ behaviours demonstrating consistent reliance on advocacy (70%) and personal interpretation
(40%) in group care reflects moral agency, and lack of formalised ethical review models [20].

Personal strategies, such as empathetic communication (90%), did relate to Watson’s Caritas
Processes, which recognizes the caring relational aspect. However, personal strategies fall short
without institutional support, as indicated by requests for staff (80%) and training (70%). These
results support WHO’s efforts to formally integrate dignity in palliative care and acknowledge the
importance of training and flexible policies [22].

CONCLUSION
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The experience of nurses conserving the dignity of persons with life-limiting illnesses illustrates
a tension between ethics, emotional fortitude, and value of professional identity. Nurses have an
intrinsic nature for viewing dignity as a component of compassionate care [23]. They draw personal
satisfaction and professional meaning by acting in ways that honor patients’ humanity, even when
there are obstacles to avoid in the workplace. Dignity-conserving practices allow for greater trust,
patient satisfaction, and quality of care with patients facing life-limiting illnesses. Time pressure,
staffing shortages, and rigid institutional policies and prioritizations usually impede dignity-
conserving practices. Through the use of advocacy, empathetic communication, and awareness of
cultural aspects of care, nurses demonstrate moral agency that counters the structural limitations. The
implications of these findings facilitated the call for institutional processes, authentic training
practices, and adequate resources so that dignity is not only an individual professional nurse value
and action, but to ensure dignity is a value intrinsic to institutional health care delivery models related
to end-of-life care procedures [24,25]

Recommendations

1. Health institutions should recruit and retain adequate nursing staff, particularly in high-
demand units like palliative care and oncology, to reduce time constraints and allow nurses to deliver
personalized, dignity-conserving care without burnout.

2. Regular workshops and in-service training on empathetic communication, cultural
competence, and ethical decision-making should be mandatory across all units to ensure that both
new and experienced nurses are equipped to uphold patient dignity.

3. Policies should be reviewed to allow flexibility in areas such as visiting hours, spiritual
support, and end-of-life decision-making, ensuring they prioritize human dignity alongside clinical
efficiency.

4. Hospitals should adopt systems that allow patients and their families to routinely report on
the dignity of care received. These feedback loops will help identify gaps and guide quality
improvement in service delivery.

5. Institutions should provide counseling services, ethics consultation teams, and peer support
forums to help nurses manage the emotional and ethical challenges associated with conserving
dignity, especially in end-of-life situations.
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10 OTJIMYUTEJIBHBIX TIPU3HAKA PAKOBBIX KJIETOK OT
IYKAPHUOTUYECKHUX

EPAJIBI TAJIIIBIH I'AJIBIMKBI3bI, ABBI3EAY PAMA3AH ABATYJIbI,
MYPATKBI3BI AKITEMWJI, HA’JKUM 3APUHA CAMUJUHKBI3bI, KAMBAIII JIYMAH
BAUKEHYJIbI
HAO «Kaparangunckuit MeaumuHckuii Y HuBepcurtet», Kaparanna,

Pecnybnuka Kazaxcran

Axmyanvhocmy uccnedosanun: Oopazosanue 310Ka4eCmeeHHbIX ONYXoel — M0 CLONCHbIU
MHO20CMYNEeHYamblil NPoYecc, KOMOPbLl He NPOUCXO0OUM MCHOBEHHO. B coepemenHoll oHKono2uu e2o
paccmampusaiom Kaxk pe3yivmam HApYuleHus Cucmemvl peyiayul  KIemouyHulX @QYHKYuUl,
8bI36AHHO20 Mymayuimu. Jlna mpancopmayuu HOPMATbHOU KIemKU 6 310KAYECMEEHHYIO
HeoOX00UMO HAKONAEHUE 2eHEMUYeCKUX USMEHEeHUTl, KOMOopble 603HUKAIOM NOO GIUAHUEM PA3IUYHBIX
Gaxkmopos, sknouas HapyuweHus 8 pabome umMmyHHou cucmemsl. Ilonauany 6 kiemxe popmupyromes
He3HauumenbHble U3MEHeHUs, KOMopble CO 8peMeHeM HaKANIUBAIOMCS U NPUBOOAM K He0OpaAmuMbim
NOBPENCOCHUAM, MPAHCHOPMUPYS KIEMKY 6 310KA4eCmBeHHYI0. 300pogble KIemKu (yHKYUOHUPYIOM
MONILKO 8 cpeode, XapakmepHou O/ ux mKavu. B omauuue om Hux, 310KauecmeeHHvle KIemKU
061a0arm cnocoOHOCMbIO K AKMUBHOMY Oe/leHUI0 BHE 3A8UCUMOCMU O MUNA MKAHel U YCI08Ul, 8
Komopule OHU nonaoaiom. Xoms HOPMANbHble KiemKu umerom mexanusmvl penapayuu JIHK,
3ameonswue i npedomspayanuue MartuecHU3ayuw, 0Opas JCUHU Yel08eKa uspaem Kioyegyio
PO 8 8ePOAMHOCIU U CKOPOCMU pazeumusi onyxoneu. Daxmopvl, maxkue KaK HeNnpasuibHoe
numawue, Kypewue, YIbmpaguonemogoe usiyuyeHue u Opyeue KaAHYepOSeHHble B030eliCmeus,
3HAYUMENLHO YEEIUYUBAIONM PUCK B03HUKHOBEHUS paKad. Yem 601ble OpeaHu3m noo8epeaemcs Smum
Gaxkmopam, mem eviuLe ePOSIMHOCIb PA3GUMUSL ONYXOJIUL.

Ilenv uccneoosanusa: onpederumsv 10 Ki0uesblx OMAUYUMENLHBIX NPUSHAKOS PAKOBLIX
KIeMOK, KOMopble OMIUYAIOM UxX Om HOPMAIbHBIX 3YKAPUOMUYECKUX KIEMOK, C Yelblo YenyOieHH020
NOHUMAHUS MONEKYIAPHBIX, KIeMOUYHbIX U PUZUOIOSULECKUX MEXAHUZMO8 OHKO2eHe3d. Pe3ynivmamul
pabomul 6y0ym cnocobcmeosams pazpabomre HO8bIX, OoNee MOUHbIX NOOX0008 K OUACHOCmUKe, A
MakKdce COBEPUIEHCIMBOBAHUIO  MEMOO08 JeYeHUsi U NPOSHOSUPOBAHUS  30KAYECHBEHHbIX
HOB000PA308aAHUIL.

Knwoueevie cnoea: onkocenes, 310KAYecmeeHHble ONYXOAU, 2eHemuyecKkue Mymayuu,
UMMYHHAsL cucmema, Kiemounwvlil yuki, penapayus JIHK, kanyepozennvle gpaxmopul.

10 DISTINCTIVE FEATURES OF CANCER CELLS COMPARED TO NORMAL
EUKARYOTIC CELLS

YERALY T.G., ABYZBAY R.A.,, MURATKYZY A.,NAZHIM Z.S., KAMBASH D.B.
5th year student NJSC «Karaganda Medical University» Karaganda, Republic of Kazakhstan

Relevance of the topic: The formation of malignant tumors is a complex and multi-stage
process that does not occur instantaneously. In modern oncology, tumor development is considered
the result of a disruption in the regulation of cellular functions caused by the emergence of mutations.
For the transformation of a normal cell into a malignant one, the accumulation of genetic changes is
required, which occur under the influence of various factors, including immune system dysfunction.
Initially, minor changes occur in the cell, which gradually accumulate and lead to irreversible
damage, transforming the cell into a malignant one. Healthy cells can only function in an environment
characteristic of their original tissue. When they enter another organ, they typically do not survive.
In contrast, malignant cells have the ability to actively divide, regardless of the type of tissue or
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conditions they encounter. It is important to emphasize that normal cells possess DNA repair
mechanisms that can slow down or even prevent the process of malignancy. However, a person's
lifestyle plays a key role in the rate and likelihood of tumor development. Factors such as diet,
smoking, exposure to ultraviolet radiation, and other carcinogenic influences significantly increase
the risk of malignant neoplasm formation. The more the organism is exposed to these factors, the
higher the likelihood of tumor development.

Research Objective: The goal of the study is to identify 10 key distinguishing features of cancer
cells that set them apart from normal eukaryotic cells, with the aim of deepening the understanding
of the molecular and physiological mechanisms of oncogenesis and developing new approaches to
the diagnosis and treatment of malignant neoplasms.

Key words: oncogenesis, malignant tumors, genetic mutations, immune system, cell cycle, DNA
repair, carcinogenic factors

PAK KJIETKAJIAPBIHBIH 39YKAPUOTTbI KJIETKAJIAPJJAH 10 EPEKIHEJIITT

EPAJIBI T.F., ABBI3BAM P.A., MYPATKBI3BI A., HOXKIM 3.C., KAMBAIII J.b.
«Kaparangs! menuiaa yausepcuteTi» KEAKTBIH 5 Kypce cTyneHTi

3epmmeyoin e3exkminizi: Icix Jcacywanapoinbly namioa O0aybl — Kypoeni JHcaHe Kon Ke3eyoi
npoyecc, o1 6ipoen opuiH armatiovl. Kazipei oHkono2ua0a icik sdcacyuanapolHbly 0amybl KIemKaiblK
QyHKYUAIAPOLL  pemmey  JHCYUECIHIH OY3bLIVbIHAH MYbIHOAUObl, 011 MYMAayusiapovly nauoa
bonyvimen  Oatitawvicmel. Hopmanvowvl  oicacywianviy —iCikKe aUuHAnYbl YWiH 2eHeMmuKaiblK
o32epicmepoil JHCUHAKMALYbL Kadcem, OY1 mypii hakmoprapovly acepiner nanoa 601aovl, COHbIH
iwiHOe UMMYHOBIK JHCYUEHIH HCYMbICHIHOARbL OY3blIblcmap. Anzausinoa sxcacywada e3zepicmep az
bonaovl, Gipax onap yaxblm eme Keje OCIN, Kauma 632epmin, HCacyuldaHvl 3710KAYecmeoNblKKa
AUHANObLIPaosl. Jlencaynivikmol caKkmay yulin KiemKaiap mek e30epiniy bacmanksl miHOepine maH
opmaoa 2ana muimoi xcymvic icmetl anaovl. backa opeanoapza mycce, onap aoemme mipwinixk eme
anmatiovl. An icik scacywanapsl 630epi myckeH miHoep MeH opmaza mayeiciz OeiceHOi mypoe
Kebetle anadvl. Odemme HOPMALLOLL Jcacywanrapoa JTHK-wvl dconoey mexanuzmoepi oap, onap
ManueHuzayus npoyecmepin basyiamyea Hemece minmi 6010bipmayea Kabitemmi. Anatioa aoam
OMIPIHIY cmuai iCik npoyecmepiniy damyblHoa Heeisel pon amkapaosl. Kypamvinoa xanyepoeenoep
bap mazamoap, memexi wiezy, YIbmMpaxKyncin cayienenyoiy acepi xcane backa da paxmopuap icik
aypynapeinbly nauoda 601y bIKMUMALObI2bIH atumapavikmai apmmoipaovl. Ocwl hakmopnapza srcui
Yublpagan cauvli icikmiy nauoa 601y bIKmumanowvlebl 0a apmaobl.

3epmmeyodin, makcamol: Icix drcacywanapsinsiy 3ykapuommsix sxcacywarapoan 10 necisei
epexulenikmepin aHblKMay, OHKO2eHe30iH MOJIEKVIANbIK JHCIHE QUIUONOUANBIK MEXAHUSMOEPIH
mepeHipex MyciHy JHcaHe iCiK aypyiapvlH OUACHOCMUKALAY MeH eMoeyoe Hcana maciioep a3ipiey.

Kinm ce30ep: onkozenes, icik Oamyvl, 2eHEMUKANbIK MYMayuslap, UMMYHOBIK JiCylie,
xnemxanvlk yuri, JIHK oiconoeyi, kanuepozenoix haxmopap.

Martepuan U MeToAbl: DyKapHOTHYECKasl KJIETKA SBISCTCS HAMMEHBIICH (yHKIMOHATBLHON
eAMHUIICH, CIOCOOHON MTPOU3BOIUTH TOUEPHUE KIETKU B OpraHu3Me 4ellioBeka. B mpouecce Mutosa
OHA JIEJIUTCS Ha JIBE€ JOYEpPHUE KIETKU. J[eleHne KIETOK CTPOro KOHTPOJIUPYETCS U MPOUCXOJIUT B
paMKax KJIeToyHOro 1ukia. CHadana MpoUCXOAUT JieJieHue, a 3areM yasoenue JJHK, uro npuBoaut
K 00pa30BaHUIO IBYX JIOUYEPHUX KJIETOK. DTH MPOLECCHl IPOUCXOAST B sSIpe KIETKU U MOTYT OBbITh
paszeneHbl Ha TPU CTaduu.

Jns oOecriedeHus] MPaBUIIBHOTO JIENIEHHUSI KIETOK CYIIECTBYET HECKOJIbKO MEXaHU3MOB
KOHTpPOJIS, (YHKIIMOHUPYIONIUX B TEYCHHE KICTOYHOTO IIMKJIA, KOTOPBIE HA3BIBAIOTCS
KOHTPOJIbHBIMH TOYKaMH KieTouHoro Imkiaa. OnHu gnokammsyrores B G-dazax («gap»y —
MIPOMEXYTKH) U CBSI3aHBI C OTIIMYUTEIbHBIMU YePTaMH PAKOBBIX KJIETOK. DTO MPUBOAUT K OJHOU U3
KIIFOUEBBIX OCOOEHHOCTEH paka — peruIMKaTUBHOMY Oeccmeptuto. HopManbHbIe KIETKH HUMEIOT
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OTPaHUYEHHYIO CIIOCOOHOCTh K JIEJIEHUIO, YTO OOYCJIOBJIEHO MPOOJEMON pEIUIMKAlMi KOHIIOB
nuHeiHbIX MoJiekyn JIHK, cBsi3aHHO ¢ TenoMmepamu, pacroyioKEHHBIMU Ha KOHIaX xpomocom. C
Ka)KIbIM MUTO30M TEJIOMEPBI YKOPAUUBAIOTCS, U KOT'/1a KJIETKA IPEKpaIlaeT JeIUThCS, €€ Ha3bIBAIOT
nocturme npenena Xendauka (mo umMenu uccienonatens Jieonapaa Xeidauka), v oHA TIEPEXOAUT
B G0-da3y KJIeTOYHOT0 HUKIA (KJIETOYHOE CTapeHHe).

OHkoJIOrMYecKkue KIETKH, B CBOK OYepe/ib, CIIOCOOHBI 3HAYUTENIBHO MPEBBINIATH Mpenes
Xetdnuka, Ucronb3ys GepMeHT TesomMepasy. ITOT (pepMEHT YATUHSIET TeJIOMEPDI, OAIEPIKUBAS UX
HEoOXOMMYI0 JUIMHY Jsi OeckoHeyHOM mponudepanu. B HEKOTOpPBIX paKOBBIX KIETKaX
TeJIoMepa3a HKCIPECCUPYETCs Ha BBICOKOM ypoBHe. PeruinkatuBHoe OeccMepTHe MO3BOJSET KIeTKaM
OECKOHEYHO JENUTHCS U IMepefaBaTh MYTHPOBABIIME T€HbI MOTOMKAM, YTO SIBISIETCS OJHOWU W3
OTJIMYUTEBHBIX YePT paka — IeHOMHOM HecTaOminbHOCTH. HOopManbHbIe 2yKapHOTHUYECKHE KIETKU
coaepkaT 22 mapbl ayTOCOM M OJHY Mapy MOJIOBBIX XpoMocoM B snpe. Eciu B xoxe cunteza JJHK
BO3HHUKACT MyTalusi, KOoTopas oOHapyxkuBaercs B (G-¢a3e KIETOYHOrO LHUKJA, KJIETKa MOXET
OCTAaHOBUTbH LIMKJ, HICIIPABUTH MYTALIMIO U IPOJOJIKUTH JeJIeHHUE. [ eHbl, yd4aCcTBYIOLIME B OCTAHOBKE
KJIETOYHOTO IIUKJIa, HAa3bIBAIOTCS OIYXOJEBBIMU CylIpeccopamu. PakoBble KJIETKH, HAIIPOTUB, YaCTO
COZIepKaT AaHOMAJIbHBIE KOJIMYECTBA XPOMOCOM U MPOJOJIKAIOT MUTO3, HECMOTPSI HA T€HETUYECKHE
NOBpeXAeHUs.. MyTHpOBaBIIME WJIM TOTEPSHHbIE TEHbI, TaKW€ KaK OILyXOJIEBBIE CYIPECCOPHI,
CIOCOOCTBYIOT HECTaOMIBHOCTH reHoMa. Cpeau TaKuX T'€HOB MOTYT OBIThb M OHKOTEHBI — TI'€HBI,
KOTOpBIE IMO3BOJIIOT KJIETKaM OECKOHTPOJIBHO JIEJIUTHCS. Y CTAHOBIIEHO, YTO HaubOosee 4acThIMU
W3MEHEHUSMH B PAaKOBBIX KIIETKaX SIBJISFOTCS TOYEYHbBIC MYTAllUU, EJIEHUHA YYACTKOB XPOMOCOM,
COJIEprKalX OIYXOJIEBBIE CYIPECCOPHI, & TAKXKE ITOTEPS TETEPO3UTOTHOCTHU U IPYTHE MyTaLUH.

['eHOMHasi HeCTaOWJIBHOCTH SIBJSIETCSl MPUYMHOW BTOPOM Ba)XKHOW OCOOEHHOCTH PAKOBBIX
KIIETOK — M30eTaHusl CyIIpeccOpOB KIETOYHOTO pocTa. B HOpMe KIeTOUHBI MUTO3 KOHTPOIUPYETCS
Ha pa3HbIX YPOBHAX KIETOYHOTO IUKJA, TJI€ MpOoiuQepalvoHHbIe W aHTHUIPOOIUdEpaloOHHbIC
CUTHAJIbl KOOPAMHUPYIOT aKTUBHOCTH KJIETKU. OQHON U3 KIIFOUEBBIX KOHTPOJBHBIX TOUEK SIBISETCS
Gl-da3a kIETOYHOrOo MHMKIA, TJ€ AHTHPOCTOBBIE CHUTHAJIbl MOTYT OJIOKMPOBATH KIETOYHYIO
nponudepannio. OaHAKO, W3-32 TEHOMHOW HECTAOMIIBHOCTH, OOJIBIIMHCTBO OIMYXOJEBBIX KIETOK
CrIoCcOOHBI OOMaHyTh 3TU CUTHAIBI U MPOJOIKHUTH JeneHre. OQHIUM U3 MEXaHHU3MOB, C TTOMOIIIBIO
KOTOpPOr0 KIJIETKM OOXOJST CUTHAJIM3ALUI0 CYNPECCUU PpOCTa, SBISETCS TMOTEpsl aKTHUBHOCTHU
OITyXO0JIEBOTO Cympeccopa peTuHoO1acToMbl (Rb), KoTOpsIit B HOpMe OIOKUPYET KIETOYHOE AeTICHUE
Ha KoHTpoisHOW Touke B G1. Kpome Toro, ren cympeccopa pS53, 4acTo yTpauuBarOIIMi CBOIO
aKTUBHOCTb B PAaKOBBIX KJIIETKaX, NPEIOTBpPALA€T OCTAHOBKY KJIETOYHOTO LMKJIA JOaXe IpHU
nospexaeHnu JIHK unu ki1eTodHoM cTpecce, 4TO TakKe MO3BOJISET KJIETKaM H30eXaTbh CMEPTH.
Taxum oOpazom, OTEpss UM MyTalMs 3TUX «CTOPOXKEBBIX» I'€HOB IMO3BOJISET PAKOBBIM KIIETKAM

6€CKOHTpOJ'H)H0 ACIIUTBCA, YTO MPUBOAUT K TpGTB@I\/’I OTIINIUTCIIHHOM 4yepTC — COIIPOTHUBJIICHUIO
KJICTOUHOU T'HOCIIH.
HOpMaJ'II)HI)IG KJIICTKH MOI'YT MHUIUUPOBATH aIlOIITO3 — IMPOrpaMMHUPOBAHHYIO KJICTOYHYIO

cMepTh — B oTBeT Ha noBpexaeHue JJHK wnm npyrue crpecchl. PakoBbie KIETKH K€ CIOCOOHBI
n30eraTh aronTo3a, peryupys OelKd, CIIOCOOCTBYIONINE WX BBKUBAHUIO, U TEM CaMbIM H30€TaroT
rubenu B ycnoBusax ctpecca. OJHUM U3 TakuX OENKOB siBIseTCs Oenok cemeiictBa Bel-2, koTopsiii
BBICOKO 3KCIPECCUPYETCS B psJie TUIIOB paka. JDTO CEMEWCTBO BKIIIOYAET AHTHANONTOTUYECKUE
oenku (Hampumep, Bel-2, Bel-XL, Mcl-1) u mpoanontotuueckue 6enku (Hanpumep, Bax, Bak, Bim).
CymectByeT Bbicokas dkcnpeccus Bel-2 u Bel-XL B ommyXos1eBbIX KIE€TKax, 4TO MO3BOJISET H30€KaTh
amornTo3a, a TaK)Ke CoCOOCTBYET aKTUBAIIMHM OHKOT€HOB, TakuX Kak RAS u npyrue.

Kpome TOro, pakoBble KJIETKH MOTYT CTUMYJHPOBATh OKPY’KaIOLIME HOpMalbHbIE KIIETKH,
CO3/1aBasi OIyX0JIEBOE MUKPOOKPYKEHHE, HEOOXOAUMOE JIJIsl UX BBIKMBAHUS U TPOTPECCHUPOBAHUSI.
OmauM u3 Takux (HakTOpOB pocTa siBIseTcs snuaepManbHbii daktop pocta (EGF), xoropsrit
cBsa3bIBaercs ¢ perentopoM EGFR Ha noBepXHOCTH OIyXO0J€BBIX KIETOK, aKTUBUPYsI OHKOr'eH RAS
M 3aIlyCKaIOUIMil CHUTHAJIbHBIE KacKaJbl, KOTOpPbIE CIIOCOOCTBYIOT Mpojudepanuu OIyX0JIeBbIX
KJIETOK.
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[lepexons K MATOW OTIMYUTENBHOU YEepTe, CIEAYET OTMETUTh, YTO HOPMAJIbHbIE KJIETKU MPHU
noBpexaennu JJHK akTuBupyroT onmyxoJieBblii cynpeccop pS3, KOTOPBIM OCTaHABIUBAET KJIETOYHBII
LMK, BOccTaHaBinuBaeT mnoBpexaeHus B JHK wnu uHMIMHpyeT anonto3 NpU HEU3JIEUHUMBIX
MOBPEXKACHUSAX. B oTimyne OoT 3TOro, pakoBble KIETKH, Tepsas (QYHKIHMIO pS3, MpOAOIIKAIOT
pa3MHOXAaTbCs, HM30eras KOHTPOJIBHBIX TOYEK KIETOYHOTO IMKIA, YTO BEACT K TECHOMHOM
HECTaOMIIbHOCTH.

[IlecTtass uyepra pakoBBIX KJIETOK 3aK/IIOYAETCS B H3MEHEHMHM MeETa0O0JIN3Ma, KOTOPBIN
nepenporpaMmmupyeTcst aisi obecriedeHuss MOTPeOHOCTE B HSHEPrUM MPU HEKOHTPOIHPYEMOM
JIeNIeHNU. B HOpMe KJIETKH pacIleIUIsSIoT III0K03Y B IPOIiecce INIMKOIN3a, IPEBpallias €€ B MUpyBar,
KOTOPBIN HCcTIONb3yeTes i moayueHus AT B mutoxouapusx. OgHaKko paKoBbIe KJIETKHA CITIOCOOHBI
peoOpa30BBIBATh IIIOKO3Y B JIAKTAT JIaXke MPU JTOCTATOUHOM KHCIIOPOJIE, YTO U3BECTHO KaK AP PeKT
BapOypra. Oto nepenporpamMmmupoBaHre MeTaboIM3mMa Mo3BOJIsIET PAaKOBBIM KJIETKaM HCIIOJIb30BaTh
aNbTepHATHBHBIC METAOOIMUECKHE TyTH U TOICPKUBATH MPOTUDEPAIIHIO.

CenpMasi XapaKTepHCTUKA PAKOBBIX KIETOK — 3TO UX CIOCOOHOCTh M30€raTh pa3pylIeHHs
MMMYHHOU cucTeMoil. IMMyHHasi cucTeMa 3allyIiaeT OpraHu3M OT 3a00JIeBaHMiA, pacro3HaBasi U
YHUYTOXKasl 4YyKJble KJIETKH, BKIKOYas pakoBble. OQHAKO PAKOBBIE KJIETKH MOTYT HUCIIOJIb30BAThH
MEXaHU3MBbI, YTOOBI 3aIMUTHTHh Cce0s OT aTak UMMYHHBIX KIIETOK, ycwimBas 3kcrnpeccuto PD-L1,
MOJIEKYJIbI, KOTOpasi MOJAABIISIET aKTUBHOCTh T-KJIETOK U MPENSTCTBYET UMMYHHOMY OTBETY. JTO
MO3BOJIIET OITyXOJEBBIM KJIETKAM BBDKUBATH M TPOIODKATH TpoiudepupoBath, HECMOTpPS Ha
MIPUCYTCTBUE UMMYHHOTO OTBETA.

BocbMmas uepra — BoclajgeHue, ClIoCOOCTBYIOIIEE Pa3BUTHIO OIyXoJiel. B MUKpOOKpykeHUn
OMyXOJH 4YacTo HaONIOAAIOTCsl aJalnTUBHbIE HMMYHHBIE KIETKH, KOTOpbIE CIIOCOOCTBYIOT
BOCTIAJICHHIO, YTO MOXKET YCKOPSITh MyTallud M OOpa30BaHHE OIMYXOJEBBIX KIETOK. BocmaneHwe
TaKKe CIIOCOOCTBYET MEPEXOAY SMUTENNATBHBIX KIIETOK B ME3€HXUMAJIbHBIE, YTO MTO3BOJISIET KIIETKAM
BTOPraThCsl B OKpPY’KaloIlMe TKAaHU U CITIOCOOCTBOBATh METACTa3UPOBAHHUIO.

JleBsiTasi OCOOEHHOCTh — AaKTUBAallMs aHTUOreHe3a. PakoBble KIETKH HYXKIAlTCI B
KpOBOCHA0XEeHUU ISl mojaepxkaHus pocta. OHU MOTYT aKTUBUPOBAaTh AHTMOI€HE3 C MOMOUIbIO
¢daktopoB pocrta, Takux kak VEGF, koTopble CTUMYIHPYIOT POCT HOBBIX KPOBEHOCHBIX COCYJIOB,
o0ecrieunBast OIMyX0JIb KHCIOPOAOM H MUTATEITHHBIMU BEIIECTBAMH.

Jlecsitas yepra — WHBa3Ug W MeTacTa3upoBaHHe. PakoBble KIETKH CIOCOOHBI HAPYIIATh
B3aMMOJICHCTBUE C BHEKJIETOYHBIM MAaTPUKCOM MU U3MEHSTh CBOIO aAT€3MI0, YTO CIOCOOCTBYET MX
MIPOHUKHOBEHUIO B COCEIHHME TKAHM M METAaCTa3MPOBAHMIO B JAPYTHE€ OpraHbl. DTOT MPOLECC
BKJIIOUAET ATalbl MHTpaBa3allid U 3KCTpaBa3ally, 4TO MO3BOJIAET KJIETKAM IepeMelaThesl 4epes
KPOBEHOCHBIE U TUM(pATHUECKHE COCYbI, PACIIPOCTPAHSISI OMYyXOJIb B OPraHU3ME.

OO0cy:knenue W 3ak/jloueHue: B 1maHHON cTaThe pacCMOTPEHBI KIFOUEBBIE OCOOCHHOCTH
PaKOBBIX KJIETOK, KOTOPHIE OTJIMYAIOT UX OT HOPMAJbHBIX 3YKAPUOTHUYECKUX KIEeTOK. Cpenu 3Tux
XapaKTepUCTHUK HauOoJsiblliee 3HAUYE€HHWE MMEIOT pEIUIMKaTUBHOE OeccMepTue, TIeHOMHas
HECTaOMWIIBHOCTh, CONPOTUBIICHUE KJIETOYHOM rubenu, u3deranue CynpeccopoB pocTa, aHTMOTEHE3,
METaCTa3uPOBAHUE U YKIIOHEHUE OT HIMMYHHOT'O OTBETA. DTH MEXAHU3MbI MIO3BOJISIIOT OITyXOJIEBBIM
KJIETKaM OECKOHTPOJBHO ACNUTHCS, U30eraTh amomnTo3a U pachpOCTPaHSATHCS MO OPTaHU3MY, YTO
JieN1aeT paK OJHUM U3 HauOoJiee CI0KHBIX 3a00J1eBaHUN IS JICUCHUS.

PennukatuBHOE OeccMepTHe JOCTUTAETCs 3a CYET AaKTUBAIMU TEeIOMepas3bl, KOTOpas
MPEMSTCTBYET YKOPOUECHUIO TeJoMep, oOecneunBas HEOrPAaHUYEHHOE JIeJIeHHE KJIETOK. JTO
MPUBOJUT K HAKOIUICHHIO MYTallui, KOTOpblE B JaJbHEUIIEM CHOCOOCTBYIOT TE€HOMHOM
HeCTaOMILHOCTH. B HOpMalIbHBIX KIIETKaX OIYyXOJIEBBIC CYyNpeccopsl, Takue Kak pS3 u Rb, urparor
KIIIOUYEBYIO POJIb B KOHTPOJIE KJIETOYHOTO IIMKJIA, HO B PAKOBBIX KJIETKaX 3TH MEXAHU3MBI YacTO
HapyuieHbl. [loTepss KOHTpOds HaJ KIETOYHBIM ILIHKIOM CIOCOOCTBYET arpecCUBHOMY PpOCTY
OITyXOJIH.

Eme oxHolf BaXHOW OCOOEHHOCTBIO SIBISETCA CIIOCOOHOCTH OIYXOJIEBBIX KIJIETOK H30erarhb
MMMYHHOI'O HaJ30pa. DTO JOCTUTAETCS 3a CUET SKCIPECCUU MOJIEKYJI, MOAABIISIOIUX UMMYHHBIN
OTBeET, Takux Kak PD-L1, a Takxe Oaronapsi Co3ITaHu0 UMMYHOCYIIPECCUBHOT'O MHUKPOOKPY KCHHUS.
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Takoe ykjIOHEHHE OT UMMYHHOW CHCTEMBI IPECTABISIET CEPbE3HBIA BBI3OB /IS TEpAllM pakKa H
TpeOyeT pa3padOTKH HOBBIX TMOXO0B, TAKUX KaK UMMYHOTEPAITH.

AHTHOTeHEe3 U METAaCTa3UpPOBAHME SIBISIFOTCS KPUTHUECKHMH JTallaMd B TPOTPECCHH paka.
OnyxoJieBble KIETKH CTUMYJIHPYIOT POCT KPOBEHOCHBIX COCYJI0B, oOecrieurBas ce0si KUCIOPOIOM U
MUTATeNbHBIMHA BEIIECTBAMHU, YTO YCKOpPSIET MX pocT. MeracTa3upoBaHHE JelaeT pak OCOOEHHO
OIMACHBIM, TaK KaK OITyXOJIEBbIE KIIETKH CIIOCOOHBI MPOHUKATh B APyrHe OpraHbl M TKaHU, YTO
3HAYUTENIBHO YCIIOKHSET JICUCHHE.

Takum oOpa3om, pak SIBISETCS Pe3yJIbTaTOM KOMIUIEKCHBIX MOJIEKYJSIPHBIX M KJIETOUHBIX
W3MEHEHUM, KOTOpPhIE MO3BOJIIOT KIETKaM HM30eraTh MEXaHH3MOB KOHTPOJISI POCTAa U MMMYHHOTO
OTBETa, CIOCOOCTBYIOT WX HEOTPAHUYEHHOMY JIE€JICHHUI0 U PACIpPOCTPAHEHHUIO B OpraHu3Me.
CoBpeMeHHBIE METO/BI JICUCHHs, TAKUE KaK TapreTHas Teparus, UMMYHOTEparus ¥ WHTHOUTOPHI
aHTHOT€HEe3a, HANpaBJIeHbl HA yCTPAHEHUE TUX MEXaHU3MOB, HO 3 (EKTUBHOCTD JICUECHUS 3aBHCHUT
OT THMA OMyXONW U cTaguu 3aboneBanus. JlampHeWIIMe WCCIENOBAHUS MOJICKYIISPHBIX
0COOEHHOCTEHN PaKOBBIX KJIETOK MOTYT CIIOCOOCTBOBATh pa3zpaboTke Gosiee 3(h(HEKTUBHBIX METOIOB
JUATHOCTUKHA W TEpamud, YTO TMOBBICHT IIAHCHl HAa YCIENIHOE JICYCHHWE OHKOJOTUYECCKUX
3a00JICBaHUIA.

Pe3yabTaThl: AHaMM3 KIIOUEBBIX XapaKTEPUCTUK PAKOBBIX KIETOK IIOKa3all, YTO WX
37I0KQYECTBEHHBII MOTEHUHUAN OINpEAeNseTCsS PSAOM MOJEKYJSPHBIX M KJIETOYHBIX H3MEHEHH,
BKJIOUasl PETUIMKATHBHOE OeccMepTHe, Te€HOMHYIO HEeCTaOWIbHOCTh, HW30eraHne HWMMYHHOTO
HaJ30pa, aHTHOT€He3 M CIOCOOHOCTh K WHBAa3MM W MeTacTazupoBaHui0. OJHUM U3 OCHOBHBIX
(hakTOpoB OECKOHTPOJILHOTO JCJICHUS SBISCTCS AaKTHUBAIUS TeJIOMEpasbl, IPEIOTBpAIIArOIIast
YKOpPOUYEHHE TeJIOMEp U TMOJJIepKUBAOIIas HEOTpaHUYEHHYI0 mpojudepanuto. ['eHomMHas
HECTaOMIILHOCTh, OOYCIIOBJIGHHAS TIOTEPEH KOHTPOJIS HaJ KIETOYHBIM ITUKJIOM W MYTAIMsIMH B
OIyXO0JIeBBIX cympeccopax (p53, Rb), cmocobcTByeT arpecCHBHOMY POCTY OITYXOJIH.

Kpome Toro, omyxosieBbie KICTKHA JEMOHCTPUPYIOT MEXAHH3MBI YKIOHEHUS OT HMMYHHOTO
OTBETa, B YaCTHOCTH, MmyTeM Odkcrnpeccun PD-L1 u co3maHus MMMYHOCYNPECCUBHOTO
MHUKPOOKPYKEHHUS. AHTHOTCHE3 WIpacT BAXKHYIO POJIb B OOCCICYCHHH OMYXOJCBBIX KIIETOK
KHCIIOPOJIOM U MTUTATEIbHBIMU BEIIECTBAMU, YCKOPSS UX POCT U METACTa3UPOBAHUE. DTH MEXaHU3MBI
JENAI0T paK TPYTHOJCYHMBIM U TPEOYIOT pa3paOdOTKH HOBBIX TEPANIEBTUYCCKUX CTPATETHUH, TAKUX
KaK IMMYHOTEpAIus ¥ TapreTHhIC MpenapaThl.

CoBpeMeHHBIE HCCIICTOBAaHUS TIOKA3bIBAOT, YTO KOMOMHUPOBAHHBIC TIOIXO/TbI, BKIFOYAFOIIIHC
WHTHOUTOpPHI AHTUOTEHE3a, WMMYHOTEPAaluid ¥  MOJEKYJISPHO-HAIMPABICHHBIE Mpenaparsl,
MO3BOJIAFOT YIIYUIIUTh TPOTHO3 JUIA ManueHToB. OmHako 3(()EKTHBHOCTH JICUCHHS 3aBHUCUT OT
OHMOJIOTUYECKIX OCOOCHHOCTEH OIyXOJH, CTaANH 3a00€BaHMUsS W UHIUBUIYATbHBIX T€HETUYECKUX
(hakTOpoB.
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JINHAMMUKA 3ABOJIEBAEMOCTHU PAKOM MOJIOYHOMU XKEJIE3bI

MEPHIEHOBA I'VJIIbXKAH  KYMAT'AJIMEBHA, MBIP3AILLIOBA HA3BIM
BOPAHBAEBHA,
EPAJIBI TAJILIBIH I'AJIBIMKBI3bI
[Ipodeccop kadeapsl cemeitnoi MeauiHbl KaparananHCKOro MEAMIMHCKOTO YHUBEPCUTETA,
Kaparanga Kazaxcran
AccucrenT-npoeccop kadeapsl ceMeitHON MeTuIHbl KaparaHanHCKOro MeTUIIMHCKOTO
yHuBepcurera, Kaparanna Kazaxcran
Crynenrt 5 kypca HAO «Kaparanaunckuit Menununckuii Y auBepcuret»,Kaparanna,
Pecny6nuka Kazaxcran

Axkmyanvnocms: Pax monounoii scenesvl (PMIK) 3anumaem nepsoe mecmo cpeou écex uoos
paka no 3aboneeaemMocmu 'y OJCeHWUH, HO B6MOpoe MeCcmo Nno obweu CcMepmHOCmU Om
oHKONI02u4ecKux 3abonesanui. Ha ocnose cmamucmuxu Bcemupnou opeanusayuu 30pagooxpanenus
(BO3), pax monouHOU dicene3vl ABNAEMCA CAMbIM 4aACMO BCMPEUAIOWUMCA BUOOM pAKaA cpeou
HCeHWuH, cocmaenss oxono 25% ecex cnyuaes paxa. Ilo uucny Hosvix ciyyaeg edxce2oono PMIK
8bIx00um Ha nepgoe mecmo 8 mupe. B 2022 200y nokazamenu 3ab6onresaemocmu PMK na 100 000
Hacenenus gospocau Ha 5,2% no cpasnenuio ¢ 2021 200om, a 6 cpasnenuu ¢ 2020 2co0om smom
nokazamenv yeeauuuacia Ha 13,5%. PMDK 3anumaem emopoe mecmo no cmepmuocmu om
3/10KA4eCmeeHHbIX H0800OPA308aHUll cpedu JHCeHWUH 8 Mupe, nocie paka aézkux. B Kazaxcmane,
KaK u 8 OONbUWUHCINGE CMPAH, PAK MOJIOYHOU Jicesle3bl MAKHCe A1Aemcsi OOHOU U3 8e0YUWUX NPUYUH
cmepmu Om OHKONO2UYECKUX 3a001e8aHUll CPeOU HCeHUJUH.

Coenacno cmamucmuyeckum Oaunvim 3a 2023 200, pax MONOYHOU dicese3vbl 3aHUMAem
JUOUpYIOWYI0 no3uyuio no 3abonesaemocmu, cocmaegnias 13,3% om obwezco uucia cnyyaes
3710Ka4eCmeeHHbIX HO08000Opazosanul, umo sxeusarenmuo 5 507 nosvim cayuaam. Ilo umozam
nepeuvix wecmu mecayes 2024 2o0a pax MOA0UHOU Jicene3bl 3aHUMAen nepeoe Mecmo 8 CIMpyKmype
3a601e6aeMOCmU  310KA4eCMBEHHLIMU HO8000pa3oeanusmu 6 Aimamel, 3apecucmpuposano 374
cayuas, ymo ceuoemenbCmayen 0 no8blueHuU 3a001e8aemMocmu.

B Kaszaxcmane npogooumcs CKpuHuH2 Ha pax MOJIOYHOU dHcele3bl O HCeHWUH & 803pacme Om
40 0o 70 nem ¢ nepuoouurocmoio pasz 6 06a 200a. OCHOBHbLIM MEMOOOM ABNACMCI MAMMOSPAPDUSL,
NPUSHAHHASL «3070MbIM CMAHOAPMOM» O/ pPAaHHel OUACHOCMUKU 3mo2o 3abonesanus. Takoce
NpOBOOUMCSL CKPUHUHE HA PAK WEUKU MAMKU cpedu dceruyur 6 sospacme om 30 0o 70 nem kadicovie
yemulpe 2004, GKIOYAOWUL 3A00p MA3Ka 015 yumoao2uieckozo ucciedoganus (Ilan-mecm), umo
n0360JI51em blA6/IAMb NPeOpaKo8ble USMEHeHUs U paHHUe Cmaduu paKd.

B Pecnybnuxe Kazaxcman, xkax u 6 opyaux cmpauax [lenmpanvnou Asuu, npocpamma
CKPUHUH2A HA paKk MOJ04HOU dceneswl Oeticmeyem ¢ 2008 200a, a cKpuHuHe HA PaK WeuKku MamKku
(PLLIM) — ¢ 2011 200a. D¢hghexmuenocme u oxeam smux npoepamm 6 Kazaxcmane uepaiom
KIH04e8yto posib 8 cucmeme 30pasooXpaHetusl, HanpasieHHoU Ha PAHHIO OUASHOCMUKY U CHUMCEHUe
cmepmuocmu om OanHvlx 3abonesanuti. Co2lacHo pe3yaibmamam onpocos, okoao 61% ocenwun
Y4acmeosanu 8 CKpUHUH2e paKa MOJOYHOLL dicele3bl 8nepsvle, Ymo nooyepKusaem Heodxooumocms
NOBbIUUEHUS YPOBHSL 0CBEOOMIEHHOCMU U OOCHYNHOCIU YMUX NPOSPAMM.

Llenw uccneoosanusn: onpedenums OUHAMUKY 3A001€8aeMOCIU PAKA MOJOYHOU JHCelle3bl.

Knioueswvie cnosa: pak MonouHouU JHcenesvl, CKPUHUHS, MAMMO2Padusl, paHHss OUASHOCMUKA.

CYT BE3I ICITTHIH ACKBIHIAY TNHAMUKACBHI

MEPHIEHOBA I'VJIIbXKAH ’KYMAT'AJIMEBHA, MBIP3AILLIOBA HA3BIM
BOPAHBAEBHA,
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KaparaHapl MeTUIIMHAIIBIK YHUBEPCUTETIHIH OTOACHIIBIK MEAUITMHA KadeapachIHbIH
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Takvipeinmuiy e3exkminici: Cym 6e3i kamepni iciei ailendepoeci aypyulayovix OOUbIHWA
KamepJi icikmiy 6apavik mypiepiniy iwinoe OipiHui opbinoa, Oipax Kamepii iCIKmeH HCaanvl eJim-
Jrcimim  OoUbIHWA  eKiHwi  opblHOa. [yHuedcysinik Oencaynvlk cakmay yuvimoinovly ({/]C¥)
CMamucmuKacvlHa cylexcex, cym besi kamepii iciei atiedep apacvlHoa ey Kon mapaiean Kamepii
icik 6onvin mabwinadvl, Oy bapavlk Kamepai icik HcagoaurapvlHuly wiamamen 25% gypatiovl. Koin
CAbIH JCAHA AHCAROAUNAPObIY Calbl OolbIHWA cym be3i Kamepii iciei a1emoe Oipinwi opvinoa. 2022
arceivl 100 000 xanvixka wakkanoa cym 6e3i kamepii iciciMeH ColpKammaHyubliblK KOpCcemkiuli
2021 srcviimen canvicmoipeanoa 5,2 %-ea, an 2020 scvlimen canvicmoipeanoa oyn kepcemxiut 13,5%-
ea ocmi. Cym 6e3i kamepii iciei anemoe atieioep apacvblHoa Kamepii icikmepoin o1imi OOUbIHUA OKNe
00bIpbIHaH Kellil eKinwi opbinoa. Kenmezen endepoeci cuaxmol Kazaxcmanoa 0a cym 6e3i o6vipbi
atiendep apacvlHoa Kamepai icikmeH OONAMbIH ONIM-HCIMIMHIY He2i3el cebenmepiniy OIpi Oonbin
maowliaowl.

2023 oncolnzvl cmamucmukaivlk Maiimemmepee caiikec cym 6e3i kamepiai iciel aypyuanoblx,
OotbIHWA JicemeKull OpbIHObL anaobl, Kamepi icikmepoiy scainvl cauviivly 13,3% Kypatiovl, 6yn
5507 acaya sncazoatiza me. 2024 #cwli0bly aneauuKbl aimol AiblHbIH KOPbIMbIHObICHL DOUbIHULA CYM
be3i  0Ovipbl  Anmamul  KaiacvlHOa Kamepui  dcaya  My3iliMOepMeH  CblpKAMMAHYUbLIbIK
KYPuLIbIMbIHOA OIipiHwi opvinoa myp, 374 oicazoatl mipkendi, OY1 CblpKaAMmMAauyulbLiblKmMblH
apmKaHvIH Kopcemeoi.

Kasaxcmanoa cym 6e3i xamepni icicine cxpuHunemix mekcepyoen 40 nen 70 oscac
apanvl2blHOAzbl dtieloep eKi JHCbll caublh Jcypeisinedi. Heeizei adic — oyn aypyovl epme
OUACHOCMUKANAYObIH «AJIMbIH CMAHOApmMbly pemiHde maHvliean mammozpagus. Kamwvip motinv
06vipvinbly ckpununei 30 acacman 70 dcacka Oetlinei atieoep apacblHoa 0a MOpm JHCbll CAlbIH
JHcypeizinedi, oHvly iwiHOe iCiK andvl e32epicmepli dcane Kamepai ICIKmiy epme CamvlCblH
AHBLIKMAyea MyMKIHOIK bepemin Yyumoocusivlk 3epmmeyee xagbihowvl ([lan-mecm).

Opmanvig A3usnviy 6acka endepinoeci cuakmol Kasaxcmarn Pecnyonuxacvinoa 2008 sicvindan
bacman cym 6e3i 00vipbiHa cKpuHunemix oazoaprama, 2011 dcvlnoan bacman sxircamolp MOUHbL
obvipvina (CK) cxpununemix mexcepy owcypeisinyoe. Kazaxcmanoaswi ocvl bazoapramanapoviy
MUIMOLNI2] MeH KaMmybl OeHCayIblK CAKmay HCytecinoe ocol aypyiapoar epme OUdeHOCMUKaniayea
JHcoHe onim-ocimimoi azatimyea bazvimmanean 6acmul pen amxapaosl. Cayarnama Hamudicerepine
catikec, auendepoiy wamamern 61% cym 6e3i kamepai icieiHiy CKpUHUHRIHE an2aul pem KamvlCmbl,
oyn ocebl 6agdapramanapovly Xxabapoapiviebl MeH KOINCeMiMOLlieiH apmmblpy KadiCemminicin
KepcemeOi.

3epmmeyodin makcamol: cym Oe3i Kamepii iCieiHiH ColpKammany OUHAMUKACHIH AHbIKMAY.

Kinm co3z0ep: cym b6esi kamepii icici, ckpunune, mammozpadus, epme OuacHOCmuKa.

DYNAMICS OF BREAST CANCER INCIDENCE
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Relevance of the topic: Breast cancer (BC) ranks first among all types of cancer in terms of
incidence in women, but second in overall mortality from cancer. Based on statistics from the World
Health Organization (WHO), breast cancer is the most common type of cancer among women,
accounting for about 25% of all cancer cases. In terms of the number of new cases annually, BC
ranks first in the world. In 2022, the incidence rate of BC per 100,000 population increased by 5.2%
compared to 2021, and compared to 2020, this figure increased by 13.5%. BC ranks second in
mortality from malignant neoplasms among women in the world, after lung cancer. In Kazakhstan,
as in most countries, breast cancer is also one of the leading causes of death from cancer among
women. According to statistics for 2023, breast cancer ranks first in terms of incidence, accounting
for 13.3% of the total number of malignant neoplasms, equivalent to 5,507 new cases. According to
the results of the first six months of 2024, breast cancer ranks first in the structure of malignant
neoplasms in Almaty, with 374 cases registered, indicating an increase in incidence.

In Kazakhstan, breast cancer screening is carried out for women aged 40 to 70 years every two
years. The main method is mammography, recognized as the "gold standard" for the early diagnosis
of this disease. Cervical cancer screening is also carried out among women aged 30 to 70 years every
four years, including taking a smear for cytological examination (Pap test), which allows identifying
precancerous changes and early stages of cancer. In the Republic of Kazakhstan, as in other Central
Asian countries, the breast cancer screening program has been in place since 2008, and cervical
cancer screening since 2011. The effectiveness and coverage of these programs in Kazakhstan play
a key role in the healthcare system aimed at early diagnosis and reduction of mortality from these
diseases. According to survey results, about 61% of women participated in breast cancer screening
for the first time, which highlights the need to increase awareness and accessibility of these programs.

Research Objective: to determine the dynamics of breast cancer incidence.

Key words: breast cancer, screening, mammography, early diagnosis.

Matepuan u MeToabl: B 001acTHOM OHKOAMCTIaHCEPE — MHOTONPOGUIBHON O0nbHULIBI Ne3 T.
Kaparanner 3a nepuon 2019-2024 rr. Haxomuiock moa HaOmogeHneM 4600 ¢ pakoM MOJIOYHOM
xene3bl. M3 HUX OONIBHBIX C paHEe YCTaHOBJICHHBIM JUAarHo3oMm 2238, ¢ BIEpBbIE B YKU3HU
YCTaHOBIIEHHBIM THAarHo3oM 2362. (tabm-1).

Ne Ir. BonbHbIX ¢ paHee BoJIbHBIX C BIIEPBBIE B )KU3HU
YCTaHOBJIEHHBIM JINarHO30M YCTaHOBJIEHHBIM JINarHO30M

l. 2019 64,14% 35,86%

2. 2020 64,17% 35,82%

3. 2021 63,5% 36,5%

4. 2022 63,13% 36,86%

5. 2023 63% 37%

6. 2024 62,08% 37,91%

PesyabTaThl: [lpu npoBeneHWHM aHajdM3a YCTAaHOBICGHA, YTO JOJII OOJBHBIX C paHee
YCTAHOBJICHHBIM  JMAarHO30M paka MOJIOYHOM JKkeiae3bl B KaparaHamHCKOM — 00JIaCTHOM
OHKOJMcnaHcepe nocreneHHo cHumxaercsa ¢ 2019 no 2024 roaer: ¢ 64,14% B 2019 rony no 62,08% B
2024 roxy. B T0 e Bpemsi, 70751 OOTBHBIX, Y KOTOPBIX TUAarHO3 ObUT BIIEPBBIE YCTAHOBJICH B TEKYIIIEM
roxay, pacret ¢ 35,86% B 2019 roay no 37,91% B 2024 rogy. IT0 CBUAECTEILCTBYET O TOM, YTO C
Ka)XJIbIM TOJIOM YBEJIMUYMBACTCS KOJWYECTBO HOBBIX CITy4aeB BBISBICHUS paka MOJOYHOMW >KEe3bl
cpenu HaOII0JaeMbIX MAIIMEHTOB.
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O0cy:xaeHue U 3aKJII0YeHnE:

Ha ocHOBe naHHBIX AHarpaMM MOKHO MPOCIEAUTh TUHAMUKY BBISBISIEMOCTH PaKa MOJOYHOM
JKeJe3nl Ha pa3HbIX ctagusax ¢ 2019 mo 2024 roebrl.

B 2019 rony okono 43% mnarueHToB ObUTH JUarHOCTHpPOBaHbI Ha | ctaauu, a B 2020 roxy 3ToT
MoKa3aTeb yYBeIuuuics 10 45%, 4TO CBUACTENHCTBYET O MOJIOKHUTEIBHONW TEHICHIIMN K paHHEMY
BbIsIBJICHHIO 3a00seBanus. B 2020 roay momns MamyMeHToB, Y KOTOPBIX pak Obul oOHapykeH Ha I
CTaauu, JNOCTUTia muka B 46%, BeposATHO, Onaromaps YCHJICHHIO MPOPWIAKTHYECKUX MEp H
TIOBBIIICHUIO OCBEIOMIIEHHOCTH O BaXKHOCTH PETYJISIPHBIX 00CIIe0BaHUA.

Opmnako B 2022 roay Ha ¢one nangemun COVID-19 HabmiomaeTcss CHUKEHUE BBISBIIEMOCTH
Ha | cranuu 10 40%. OrpanuyeHus, BBEAEHHBIE I MPEIOTBPAILICHHS pacCIpOCTpaHEHUs! BUpyca, a
TaK)Xe BO3pOcCIasi Harpy3ka Ha CUCTEMY 3/IpaBOOXPAHEHUS] MOTJIM OIPaHUYUTh JOCTYI K IJIaHOBBIM
o0cJe1I0BaHUsM, YTO OTPA3UIOCh HA CBOEBPEMEHHOCTH TUATHOCTHKH.

K 2023 u 2024 romam cutyanus cTaOMIHM3MpOBajach, W IOKa3aTeld PaHHEH IHMArHOCTHKH
BHOBb JOCTUTJIM YpoBHs 0k0J10 40%. HecMoTpst Ha BpeMeHHBIE TPYIHOCTH, BbI3BAaHHbIE TaHAEMUEH,
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obmiee ymnydlleHHe TMoKaszateneil panHero BbeisiBIeHHS ¢ 2019 mo 2024 rong AEMOHCTpHpYET
MTOJIOKUTENBHBIC PE3yJbTaThl MPO(PHIAKTHYSCKUX MPOTpaMM, UYTO 3HAYUTEIHHO CIOCOOCTBYET
MOBBIIIEHUIO BBLDKMBAEMOCTH U YIYUILIEHUIO IPOTHO3a IS MAllUEHTOB.

Ne | TT BrisiBiieHo npu
Camoo0bparenue [Tpod.ocmoTp CKpUHUHT

1. [2019 33,3% 26,1% 40,6%

2. 12020 36% 32,4% 31,6%

3. 12021 36,1% 28% 35,9%

4. | 2022 25,4% 36% 38,6%

5. 12023 25,4% 36,4% 38,2%

6. 2024 5% 58% 37%

(Tabn-2)

Pe3yabTaTsi: J[MHAMUKA BBIABICHUS paka MOJIOYHOM xee3bl B iepuoj ¢ 2019 no 2024 roast
MOKa3bIBAET 3aMETHBIE U3MEHEHUS B PACTIPENICIICHUH CIIy4aeB MO MeToJlaM aquarHoctuku. B 2020 u
2021 romax HaOmrOmaeTCss POCT BBISIBICHUN Mpu camooOpameHun (36% u 36,1% cooTBETCTBEHHO),
YTO MOXET CBHJIETEIHCTBOBATH O MOBBIIICHUH OCBEAOMJICHHOCTH HACENCHUS U YIyUYlICHUH
CaMOKOHTPOJIS 370poBbsi. OqHako B 2024 roay 107 BBISBICHUHN MPU caMOOOpaIIeHny 3HAYUTEIHLHO
cHU3MiIach 10 5%, 4TO MOXKET yKa3blBaThb Ha W3MEHEHHUs B IMOBEACHHM NAI[EHTOB, TAaKUX Kak
CHIDKEHHE 00paIiaeMOoCTH WU MPEATIOYTCHUE JPYTHUX METOIOB TUarHOCTUKU. B TO ke Bpemsl, 1ois
BBISIBJICHHI B X0/i€ MTPO(eCcCHOHATBHBIX OCMOTPOB MPOIEMOHCTPUPOBAja 3aMETHBIN PocT, 0COOEHHO
B 2024 rony, xorma 3TOT NoKaszarelib cocTaBuil 58%. DTO CBUAETENBCTBYET O IMOBBIIICHUU
3¢ (HEeKTUBHOCTH PETYJAPHBIX MEAUIMHCKMX OCMOTPOB M BHEAPEHUU HOBBIX CTpaTErHid
npoUIaKTUKK, HANpPaBICHHBIX HAa paHHEE BBISIBICHHE 3a0onieBaHus. llokazaTenu CKpPUHHHTA,
HECMOTpsi Ha KojeOaHus B MPEAbLAYIIME TOJbl, OCTAaBaJUCh OTHOCUTEJIBHO CTAOWIbHBIMH,
Bapbpupysich oT 31,6% B 2020 roxy no 40,6% B 2019 roxy u cocrapsis okosio 35-38% B 2021-2024
rr. Takum o0Opa3oMm, MOXHO 3aKJIIOYUTh, YTO B TOCJEAHHE TOJAbl HAOJIONAETCS IMOBBIILICHHOE
BHHUMaHHE K MPO(eCCHOHAIBHBIM OCMOTpPaM, B TO BpeMsl KaK poJib CaMOOOpPAIIEHUH CHU3HMIIACH, a
pe3yNbTaThl CKPUHUHTOBBIX MPOTPaMM OCTalIMCh Ha CTAOWJIBLHOM YpPOBHE, YTO MOATBEPKIACT UX
3¢ (HEeKTHBHOCTH B paHHEH JHATHOCTHKE.

AHanu3 TUHAMUKH BBISIBISIEMOCTH paka MOJIOUHOM skene3bl 3a nepuoj ¢ 2019 mo 2024 roast
JIEMOHCTPHUPYET MOJIOKHUTEITHHYIO TSHICHIIMIO K paHHEMY BBISBIICHUIO 3a00JICBAHUS, YTO HATIPSIMYIO
BIIMSICT HA ITPOTHO3 M BEDKMBAEMOCTH ManueHToB. B 2019-2021 rogax HaOIr0AaeTCSl POCT BBISIBICHUI
Ha [ craguu (¢ 43% B 2019 rony 10 46% B 2021 roy), 4TO CBA3aHO C YJIYUIIEHHEM OCBEIOMICHHOCTH
HacesneHus U 3 (HEeKTUBHOCTHIO MPOPUIAKTHUECKUX MEPOTIPUSATHI, TAKUX KaK PETYIJISPHBIE OCMOTPHI
u ckpunuHr. Opnako mnangemuss COVID-19 B 2022 romy BbI3Baja BPEMEHHOE CHIKEHUE
BoIsiBIsieMocTd Ha | cragum 1o 40%, uto oTpakaeT MOCIEACTBUA OTPAHMUYEHUN U Teperpy3ku
cucteMbl 37paBooxpaHenus. K 2023 romy curyamms CTa0MIM3MpOBaNach, W IOKa3aTeNd
BBISIBJIIEMOCTH BHOBb BEPHYJIHUCH K YPOBHSM 0K0JI0 40%.

Taxxe HaOIrOMaeTCA N3MEHEHNS B CII0C00ax QUarHocTUKH 3a0oneBanusa. B 2020-2021 romax
BO3pOCNia JIOJIA CIIy4aeB, BBISIBICHHBIX Tpu camooOpamenuu (1o 36%), UYTO MOXKET
CBUJICTEIILCTBOBATh O TIOBBIIIEHUH OCBEAOMIICHHOCTH HaceneHus. Opnako B 2024 tomy S3TOT
MoKa3aTelb CHU3WICH 10 5%, YTO MOXKET OTpa)kaTh U3MEHEHUs B IOBEICHHUH MAallMEHTOB. B TO ke
BpEMS J10J15 BBISIBJIEHUH B X07€ MPOo(hecCHOHATBHBIX OCMOTPOB YBEIHUMIach, 0c00eHHO B 2024 rony
(58%), uro moaTBep)kaaeT dPPEKTUBHOCTD PETYIIPHBIX MEAUIIMHCKUX OCMOTPOB M CKPUHUHTOBBIX
MpOrpamMM.

C y4€ToM JaHHBIX O BBDKMBAEMOCTU HA PA3HBIX CTAIUSAX 3a00J€BAaHUS MOXKHO OTMETUTH, YTO
paHHsSI JAWMArHOCTMKA WMEET peliaroliee 3HA4YeHHWe i yaydiieHus mporHo3a. Ha cramum |
(JTokanM30BaHHBIN paK) 5-JETHSAS BBIKUBAEMOCTh cocTaBisieT okono 98-100%, a 10-netusss — 90-
95%. Ha cranuu Il (;1okanu3oBaHHBINA pak ¢ BOBJICYEHHUEM JIMM(PATUYECKUX Y3JI0B) BHIKUBAEMOCTD
cocraBnseT 85-95% na 5 net u 80-85% na 10 net. Ha craguu 111 (1okanbHO-pacnpocTpaHEHHBIN paK)

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJUIIUHCKHUE HAYKHU m
2024 - 5.99 MEDICAL SCIENCES

5-71eTHAS BBDKMBAeMOCThb cocTaBisieT 60-75%, na 10 ner — 50-60%. Ha cramgum IV
(MeTactaTudeckuil pak) S-neTHsisi BbDKUBaeMocTh nagaet 10 20-30%, a 10-netHsss — no 10-20%.

Takum 00pa3oM, poCT paHHEro BBISBICHUS paKka MOJOYHOM Kele3bl B IOCIEAHHE TOJbI,
HECMOTpS Ha MaHJEMHIO, CIOCOOCTBYET MOBBILICHUIO BBLDKMBAEMOCTH U YIIYUIIEHUIO POTHO3a IS
MAIMEHTOB. JTO MOAYEPKUBACT BAXKHOCTH JalbHEHIIEro pa3BUTUS MPOPUIAKTHUSCKUX MPOTpamMM,
PEryJSIpHBIX CKPUHHHIOBBIX OOCJICOBAHUN M TMOBBILIEHHUS OCBEAOMJICHHOCTH HACENEHUs O
3HAYeHUHU paHHeH quarHocTHKU. CHIKEHHE POJIM cCaMOOOPAIICHUH U YBEIMYESHHE JI0JIU BBISIBICHUN
yepe3 npodecCuOHaIbHBIE OCMOTPBI MOXKET CTaTh BaXKHBIM IIArOM B JOCTHKEHHH €€ OONbIINX
ycrexoB B 60pb0e ¢ 3TUM 3a00JIeBaHHUEM.
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Introduction

This review comprehensively examines the intricate relationship between chronic metformin
therapy, vitamin B12 deficiency, and elevated homocysteine levels in patients with diabetes mellitus.
Specifically, it delves into the physiological mechanisms underlying these interactions and their
clinical implications for patient management and long-term health outcomes. The review further
explores how vitamin B12 deficiency, often exacerbated by metformin use, contributes to
hyperhomocysteinemia, a known risk factor for cardiovascular complications in diabetic individuals
(Auer et al., 2001). The precise mechanisms by which metformin influences vitamin B12 absorption
and metabolism will be elucidated, alongside the biochemical pathways linking B12 deficiency to the
accumulation of homocysteine and methylmalonic acid (Sabeen & Holroyd, 2009). Furthermore, the
clinical manifestations of these deficiencies, ranging from neurological impairments to
hematological abnormalities, will be thoroughly discussed, emphasizing the need for proactive
monitoring and supplementation strategies. This synthesis of current literature aims to provide a
robust foundation for understanding these complex interdependencies, ultimately informing improved
clinical guidelines and patient care protocols. This review also critically assesses the current
evidence regarding the efficacy of vitamin B12 supplementation in mitigating these adverse effects,
considering dosage, route of administration, and patient-specific factors. It also explores the
potential for personalized medicine approaches in managing vitamin B12 status in this patient
population, considering genetic predispositions and individual metabolic variations.

Key Words: Diabetes, B 12 Vitamin, Homocysteine, Metformin

Literature Review

Metformin, a biguanide derivative, is widely recognized as a cornerstone in the
pharmacological management of type 2 diabetes mellitus due to its efficacy in reducing hepatic
glucose production and improving insulin sensitivity (Kirpichnikov et al., 2002). . Its widespread
adoption as a first-line agent stems from its proven ability to lower HbAlc levels, often without
inducing weight gain or hypoglycemia (Hirst et al., 2012) (Davidson & Peters, 1997). Metformin's
mechanism of action involves the activation of adenosine monophosphate-activated protein kinase,
which subsequently inhibits hepatic gluconeogenesis and enhances glucose uptake in peripheral
tissues (Hustace et al., 2009). Beyond its glucose-lowering effects, metformin has demonstrated
additional metabolic benefits, including a tendency to maintain or slightly reduce body weight and a
favorable safety profile with few clinically deleterious adverse events (Setter et al., 2003). However,
despite its widespread utility, the precise molecular mechanisms underlying all of metformin's
observed therapeutic effects, including its impact on inflammatory pathways and potential
antineoplastic properties, remain an active area of research (Saisho, 2015) (Kim, 2021) (Vial et al.,
2019). Recent investigations have also explored its potential in cancer therapy, given its demonstrated
ability to inhibit cell proliferation and modulate energetic metabolism in various cancer cell lines and
murine models (Machado-Neto et al., 2018) (Yu et al., 2023). While generally well-tolerated, chronic
metformin use has been consistently associated with impaired vitamin B12 absorption, leading to a
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risk of deficiency (Inzucchi et al., 2012). This malabsorption is primarily attributed to metformin's
interference with calcium-dependent intrinsic factor-mediated vitamin B12 absorption in the terminal
ileum, though the exact molecular mechanisms are still being elucidated. This interference can lead
to reduced serum B12 levels over time, necessitating regular monitoring, especially in patients on
prolonged metformin therapy. Consequently, identifying individuals at heightened risk for vitamin
B12 deficiency, such as those with pre-existing gastrointestinal conditions or strict vegetarian diets,
becomes crucial for timely intervention. The clinical implications of this drug-induced B12 deficiency
extend beyond hematological manifestations, encompassing neurological complications and
contributing to elevated homocysteine levels, a well-established independent risk factor for
cardiovascular disease in diabetic patients (Wang & Olumi, 2017) (Wheaton et al., 2014). This
comprehensive review aims to synthesize current evidence on the prevalence, mechanisms, and
clinical consequences of metformin-induced vitamin B12 deficiency and its intricate link to
hyperhomocysteinemia, ultimately proposing strategies for early detection and effective management
to mitigate associated health risks in diabetic patients. Furthermore, this review will examine the role
of genetic polymorphisms in vitamin B12 absorption and metabolism, which may predispose certain
individuals to a higher risk of deficiency even with standard metformin doses. Additionally, the
review will consider how concomitant medications and comorbidities might exacerbate or ameliorate
the impact of metformin on vitamin B12 status. Given these complexities, understanding the
multifaceted interplay between metformin, vitamin B12, and homocysteine is paramount for
optimizing long-term outcomes in diabetic patients (Davidson & Peters, 1997). This foundational
understanding will enable clinicians to develop more nuanced and proactive strategies for nutritional
supplementation and patient education, thereby mitigating potential adverse events associated with
prolonged metformin use. Moreover, this comprehensive analysis will also explore the potential
impact of metformin on gut microbiota composition and function, considering its potential influence
on vitamin B12 synthesis and absorption. Such alterations in the gut microbiome could potentially
explain some of the inter-individual variability observed in metformin-induced vitamin B12
deficiency (Sainatham et al., 2024). This aspect highlights the importance of considering the gut-
brain axis in the context of long-term metformin therapy, potentially opening new avenues for
prophylactic interventions (Chae et al., 2016). Finally, this review will delineate the current
recommendations for routine screening and management of vitamin B12 deficiency in patients on
chronic metformin therapy, highlighting areas where further research is warranted to refine clinical
guidelines (Herrmann & Obeid, 2008). It will also address the economic implications of routine
screening and supplementation, balancing cost-effectiveness with patient outcomes. Ultimately, this
review seeks to provide a comprehensive resource for clinicians and researchers, fostering a deeper
understanding of the complex interplay between metformin, vitamin B12 metabolism, and long-term
patient health. It will further evaluate the efficacy of various vitamin B12 supplementation regimens,
including oral and parenteral routes, in reversing established deficiencies and preventing their
neurological sequelae (Reynolds, 2006). It will also address the economic implications of routine
screening and supplementation, balancing cost-effectiveness with patient outcomes. Moreover, this
analysis will delve into the critical role of elevated homocysteine levels as a direct consequence of
B12 deficiency, exploring its contribution to increased cardiovascular risk and potential
neurocognitive decline in this vulnerable patient population (Selhub et al., 2000). This further
underscores the critical need for meticulous monitoring and timely intervention to prevent these
severe complications, especially considering the reversible nature of vitamin B12 deficiency (Issac
et al., 2015) (Puntambekar et al., 2009). The discussion will also extend to the potential impact of
B12 deficiency on other metabolic pathways in diabetic patients, such as those involving folate and
methionine, which are intimately linked to homocysteine metabolism (Morris, 2012). Elucidating
these interconnected pathways is essential for a holistic understanding of the metabolic disturbances
induced by metformin, paving the way for targeted therapeutic interventions that extend beyond mere
B12 repletion. Furthermore, this review will examine the evidence regarding the potential for
metformin to modulate homocysteine levels independently of vitamin B12 status, possibly through
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its effects on one-carbon metabolism or renal function, and assess the clinical significance of such
interactions. This nuanced perspective is vital for developing personalized management strategies
that account for individual patient profiles and mitigate the multi-faceted risks associated with chronic
metformin therapy. This deeper understanding of the interplay between metformin, B12, and
homocysteine can guide the development of more precise screening protocols and prophylactic
strategies to optimize the long-term health outcomes of diabetic patients. This review will therefore
provide a comprehensive synthesis of current literature, emphasizing the clinical relevance of routine
B12 monitoring and targeted supplementation strategies in diabetic patients receiving metformin to
prevent adverse sequelae. It will also consider the impact of B vitamin supplementation on cognitive
function in this population, given the established link between hyperhomocysteinemia and
neurocognitive decline (Selhub et al., 2010). Studies have consistently demonstrated that elevated
homocysteine levels are associated with worse cognitive scores, particularly in individuals with
dementia, highlighting the importance of addressing B vitamin status in this context (Haan et al.,
2007). While high-dose B vitamin supplementation has shown mixed results in reducing
homocysteine levels and improving cognition in broader populations, its specific efficacy in
metformin-treated diabetic patients with documented B12 deficiency remains an area requiring
further investigation (Aisen et al., 2008). Specifically, the potential for B-vitamin supplementation,
including B12 and folate, to mitigate cognitive decline and improve brain health in this susceptible
cohort, warrants rigorous clinical trials, particularly given their established roles in homocysteine
remethylation (Morris, 2012) (Obeid et al., 2019). This comprehensive review will therefore critically
assess the current evidence regarding the efficacy of B-vitamin supplementation in ameliorating
hyperhomocysteinemia and its associated cognitive and cardiovascular risks in metformin-treated
diabetic patients (Li et al., 2021) (Morris, 2012). This includes a critical examination of studies
investigating the impact of B-vitamin interventions on markers of cognitive function and the
incidence of cardiovascular events within this specific demographic. Furthermore, the review will
consider the potential for genotype-phenotype interactions to influence individual responses to
metformin and B-vitamin supplementation, particularly regarding polymorphisms in genes involved
in one-carbon metabolism, such as MTHFR. Such genetic variations may contribute to the observed
heterogeneity in B12 deficiency prevalence and the effectiveness of supplementation strategies
among metformin users. Ultimately, this holistic understanding is crucial for developing personalized
and effective therapeutic strategies that optimize metabolic control while mitigating the long-term
adverse effects of metformin in diabetic patients. The review will also explore the potential role of
novel biomarkers, beyond traditional B12 and homocysteine measurements, that could offer earlier
and more precise indicators of metabolic dysregulation in these patients. This includes evaluating
metabolomic profiles and epigenetic markers that may signal early changes in nutrient status and
disease progression. Finally, this synthesis will outline future research directions, emphasizing the
need for large-scale, prospective studies to definitively establish optimal B12 supplementation
strategies and their long-term clinical benefits in this at-risk population. Specifically, it will delve into
the mechanisms by which metformin impacts B12 absorption and metabolism, contributing to a better
understanding of the interplay between drug therapy and nutrient status. This deeper mechanistic
insight will inform the development of more sophisticated diagnostic tools and targeted interventions
to prevent and manage B12 deficiency in diabetic patients on chronic metformin therapy. Beyond
vitamin B12, the broader implications of metformin's influence on micronutrient status and its
systemic effects on patient health also warrant comprehensive examination. Given metformin's
increasing off-label use for conditions beyond type 2 diabetes, such as polycystic ovary syndrome
and certain cancers, understanding its broader impact on micronutrient profiles becomes even more
critical (Cao et al., 2016) (Dowling et al., 2011). This review will therefore also consider the
implications of metformin's widespread application on general nutritional status, moving beyond the
specific focus on B12 to encompass other essential micronutrients that may be affected. This
comprehensive analysis aims to delineate the intricate relationship between metformin therapy,
micronutrient homeostasis, and long-term patient outcomes, thereby furnishing a robust evidence
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base for optimizing therapeutic protocols. Moreover, it will critically evaluate emerging research on
the pleiotropic effects of metformin, including its anti-inflammatory and cardioprotective properties,
in the context of patients with cardiovascular disease (Cameron et al., 2016). This review will also
explore how these effects might be mediated through changes in micronutrient availability and
inflammatory pathways, offering a more complete picture of metformin's systemic impact.

Methodology

This section details the systematic approach undertaken to identify, select, and critically
appraise the literature pertaining to the multifaceted relationship between metformin, B12
metabolism, homocysteine levels, and patient outcomes in individuals with diabetes. This
methodology ensures a rigorous and comprehensive synthesis of the current evidence, enabling the
identification of research gaps and the formulation of clinically relevant recommendations.

Results

This section will present a synthesized overview of the findings from the selected studies,
categorizing them by key themes such as the prevalence of B12 deficiency in metformin users, the
impact of B12 supplementation on homocysteine levels, and the clinical implications for cognitive
and cardiovascular health. It will also explore the mechanistic insights into how metformin potentially
exacerbates B12 deficiency and contributes to hyperhomocysteinemia, drawing upon in vitro and in
vivo studies. Furthermore, this section will discuss the influence of genetic predispositions on an
individual's susceptibility to metformin-induced B12 deficiency and elevated homocysteine,
emphasizing the role of polymorphisms in genes critical for one-carbon metabolism. It will also
address the potential for metformin to modulate microRNA (miRNA) expression, which could
indirectly influence B12 metabolism and related pathways (Malinowski et al., 2020). Additionally,
the results will highlight discrepancies or inconsistencies in the existing literature, providing a
balanced perspective on the current state of knowledge. The section will conclude with a discussion
of emerging therapeutic strategies aimed at mitigating these adverse effects, including personalized
B12 supplementation regimens and the exploration of novel agents that could ameliorate metformin-
induced B12 malabsorption. This comprehensive review endeavors to consolidate the fragmented
evidence, providing a robust foundation for future research and clinical guidelines (Ezewuiro et al.,
2016) (Alrefaei & El-Beeh, 2025). It will also critically evaluate the methodologies employed in
existing studies, addressing limitations and potential biases that might influence reported outcomes.
Furthermore, this section will underscore the critical need for standardized diagnostic criteria for B12
deficiency in diabetic patients on metformin, considering the limitations of current serum B12
measurements. This includes a detailed examination of holotranscobalamin (holoTC) and
methylmalonic acid as more sensitive and specific biomarkers for assessing functional B12 status,
especially in subclinical deficiency (Green et al., 2017). Moreover, it will address the diagnostic
utility of serum homocysteine levels, which, while elevated in B12 deficiency, can also be influenced
by other factors such as renal impairment or folate status, thus necessitating a nuanced interpretation
(Werder, 2010). This comprehensive approach aims to disentangle the complex biochemical interplay
between metformin therapy, B12 status, and homocysteine metabolism, providing a clearer diagnostic
pathway for clinicians. The review will also consider the impact of nutritional and lifestyle factors on
B12 status in this patient population, including dietary intake and concurrent medical conditions that
may exacerbate or mitigate the risk of deficiency. Finally, the section will synthesize evidence
regarding the impact of hyperhomocysteinemia, a common consequence of B12 deficiency, on long-
term cardiovascular and neurological outcomes in diabetic patients, considering its role as an
independent risk factor for atherosclerosis and cognitive decline. It will also delve into the potential
for early intervention with B12 supplementation to ameliorate these adverse outcomes and improve
the overall prognosis for these patients. This will further clarify the clinical relevance of routine B12
monitoring and targeted supplementation strategies to optimize patient management (Obeid et al.,
2024). This rigorous synthesis of evidence will ultimately inform the development of more precise
clinical guidelines for managing B12 deficiency and hyperhomocysteinemia in patients receiving
metformin, ensuring proactive and individualized patient care. Total serum vitamin B12 is often an
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insensitive biomarker for deficiency, while holotranscobalamin is recognized as an earlier indicator
and methylmalonic acid as a functional marker of B12 depletion (Herrmann & Obeid, 2008).
However, these more sensitive markers are not routinely assessed in clinical practice, often leading
to delayed diagnosis and intervention (Shipton & Thachil, 2015) (Solomon, 2015). The reliance on
total B12 measurements can be problematic given that approximately 80% of circulating B12 is
bound to haptocorrin, an inactive form, while only the remaining fraction, bound to transcobalamin
(holotranscobalamin), is metabolically available (Hannibal et al., 2016). This highlights the critical
need for clinicians to consider a combination of biomarkers, including holotranscobalamin and
methylmalonic acid, to accurately assess functional B12 status and initiate timely intervention in
metformin-treated diabetic patients, thereby mitigating the risks associated with prolonged
subclinical deficiency (Chiu, 1996).

Discussion

This section will thoroughly analyze and interpret the findings presented in the "Results"
section, correlating the observed prevalence and clinical manifestations of B12 deficiency and
hyperhomocysteinemia in metformin-treated diabetic patients with established pathophysiological
mechanisms. It will also delve into the implications of these findings for clinical practice,
emphasizing the importance of routine screening and personalized B12 supplementation strategies to
prevent adverse outcomes. Furthermore, this discussion will explore the intricate relationship between
metformin, gut microbiota modulation, and B12 absorption, proposing a potential causal link that
warrants further investigation. It will critically evaluate the effectiveness of various B12
supplementation regimens, considering dosage, route of administration, and patient adherence, to
optimize therapeutic outcomes. It will also consider the impact of patient-specific factors, such as
renal function and concomitant medications, on B12 metabolism and the efficacy of supplementation.
Moreover, this section will discuss the economic implications of routine B12 monitoring and
supplementation, weighing the costs against the potential long-term benefits in terms of reduced
healthcare utilization and improved quality of life for diabetic patients (Jatoi et al., 2020). Finally,
this section will identify key knowledge gaps and propose future research directions, including
prospective cohort studies and randomized controlled trials, to further elucidate the complex interplay
between metformin, B12 metabolism, and long-term patient outcomes. These studies would ideally
encompass diverse patient populations and utilize standardized methodologies to ensure robust and
generalizable findings. This research would ideally incorporate advanced metabolomic and proteomic
analyses to comprehensively map the biochemical pathways affected by metformin-induced B12
deficiency. Such investigations would contribute significantly to developing more precise diagnostic
tools and targeted therapeutic interventions. The findings from such research could ultimately lead to
the refinement of clinical guidelines, ensuring that proactive strategies for B12 monitoring and
supplementation are universally integrated into the management protocols for diabetic patients on
long-term metformin therapy. Furthermore, the discussion will address how alterations in the gut
microbiome, induced by metformin, might specifically impair B12 absorption and metabolism,
considering the growing evidence of the gut-brain axis's role in nutrient assimilation (Maier et al.,
2018). This includes exploring how metformin might alter specific microbial populations known to
synthesize or catabolize B12, thereby impacting its bioavailability (Zhao et al., 2023) (Balabanova et
al., 2021). Future research should therefore focus on meticulously characterizing these microbial
shifts and their direct mechanistic links to B12 dysregulation, perhaps through advanced
metagenomic sequencing and metabolomics. This deeper understanding could pave the way for novel
therapeutic strategies, such as probiotic or prebiotic interventions, designed to restore gut microbial
balance and optimize B12 status in these vulnerable patients. Additionally, this section will consider
the broader implications of B12 deficiency beyond direct neurological and hematological sequelae,
encompassing its potential role in exacerbating inflammatory processes that are already prevalent in
diabetic individuals (Saisho, 2015). This includes evaluating how B12 deficiency might influence
cytokine profiles and endothelial dysfunction, thereby potentially accelerating the progression of
microvascular and macrovascular complications inherent to diabetes. This holistic perspective would
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underscore the systemic impact of B12 insufficiency, moving beyond traditional hematologic and
neurologic manifestations to encompass broader pathophysiological consequences in chronic disease
states. Furthermore, the potential for B12 deficiency to induce or worsen peripheral neuropathy, a
common complication of diabetes, warrants specific attention, given the overlapping
symptomatology and the risk of misattribution to glycemic control issues alone. Given the insidious
onset of B12 deficiency symptoms, often overlapping with common diabetic complications, routine
screening protocols are essential for early detection and intervention. Moreover, the neurological
manifestations of B12 deficiency, such as neuropathy and cognitive impairment, often mimic or
exacerbate diabetic neuropathy, making differential diagnosis challenging and potentially delaying
appropriate treatment (Briani et al., 2013). Thus, accurate and timely diagnosis of B12 deficiency is
paramount to prevent irreversible neurological damage and improve the overall quality of life for
diabetic patients on metformin therapy (Butola et al., 2020) (Wolffenbuttel et al., 2019). This
underscores the critical need for clinicians to maintain a high index of suspicion for B12 deficiency
in this patient population, regardless of hemoglobin levels, as neurological symptoms can manifest
even in the absence of anemia (Ralapanawa et al., 2015). This is particularly relevant given that
subclinical B12 deficiency is common and can present with non-specific symptoms, necessitating
comprehensive diagnostic approaches that extend beyond conventional hematological markers
(Arganda, 2023). For instance, certain neurological symptoms, particularly sensory neuronopathy,
may manifest even with normal serum B12 levels, underscoring the necessity for a more nuanced
diagnostic approach that includes functional B12 markers like methylmalonic acid and homocysteine
(Franques et al., 2017). Elevated levels of these markers can indicate functional B12 deficiency even
when serum B12 concentrations appear to be within the normal range, thereby providing a more
accurate assessment of an individual's true B12 status (Salimiaghdam et al., 2025) (Prueksaritanond
et al., 2013). This comprehensive diagnostic strategy is crucial for identifying B12 deficiency early,
preventing the progression of severe neurological complications, and improving patient outcomes
(Serin, 2019) (Franques et al., 2017). Furthermore, the link between chronic B12 deficiency and
elevated homocysteine levels, a known risk factor for cardiovascular disease and neuropathic
complications, necessitates a thorough investigation into their synergistic impact on diabetic patients.
The interplay between metformin-induced B12 deficiency, hyperhomocysteinemia, and the
heightened cardiovascular risk in diabetic patients represents a critical area requiring further
elucidation (Grober et al., 2013) (Chiu, 1996). This understanding is vital for developing integrated
management strategies that address both glycemic control and the prevention of vascular
complications in this vulnerable population. Such research could guide the development of
prophylactic B12 supplementation strategies, particularly in high-risk metformin users, to mitigate
cardiovascular events and neurological deterioration (Patel et al., 2023). Future studies should explore
the precise mechanisms by which metformin affects homocysteine metabolism beyond B12
depletion, potentially involving folate pathways, and investigate the long-term clinical outcomes of
targeted interventions to correct these metabolic disturbances. Moreover, the genetic predispositions
of patients, such as MTHFR polymorphisms, may further modulate the risk of hyperhomocysteinemia
in the context of metformin use and B12 deficiency, warranting pharmacogenomic considerations in
personalized treatment approaches. Specifically, investigations into how metformin influences the
expression and function of enzymes involved in one-carbon metabolism, such as methionine synthase
and methylenetetrahydrofolate reductase, could provide deeper insights into its systemic effects on
homocysteine levels and B12 metabolism. This deeper understanding could inform precision
medicine approaches, tailoring B12 supplementation strategies based on an individual's genetic
profile and specific metabolic perturbations. This comprehensive approach would allow for a more
nuanced understanding of the multifaceted interplay between metformin, B12 metabolism, and
homocysteine levels, ultimately leading to improved therapeutic outcomes for diabetic patients.

Conclusion

This review highlights the critical role of vitamin B12 in diabetic patients chronically treated
with metformin, emphasizing the intricate relationship between metformin-induced B12 deficiency
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and elevated homocysteine levels. This persistent deficiency can exacerbate diabetic complications,
particularly cardiovascular disease and neuropathy, necessitating vigilant monitoring and proactive
supplementation strategies to mitigate these risks. Moreover, addressing this deficiency is crucial for
optimizing overall patient well-being, as adequate B12 levels are vital for neurological function,
erythropoiesis, and DNA synthesis, processes often compromised in chronic disease states. The
widespread use of metformin underscores the urgent need for a standardized approach to B12
screening and supplementation in diabetic populations to prevent adverse outcomes. Future research
should focus on establishing clear guidelines for the optimal frequency and dosage of B12
supplementation in this cohort, considering individual patient factors such as baseline B12 levels,
metformin dosage, and duration of therapy. Further investigation into the long-term impact of early
and consistent B12 supplementation on cardiovascular events and neurological decline in metformin-
treated diabetic patients is also warranted. This comprehensive understanding will ultimately lead to
improved clinical guidelines, ensuring better patient care and long-term health outcomes for
individuals managing diabetes with metformin.

REFERENCES

1. Aisen, P., Schneider, L. S., Sano, M., Diaz-Arrastia, R., Dyck, C. H. van, Weiner, M., Bottiglieri,
T., Jin, S., Stokes, K. T., Thomas, R. G., & Thal, L. J. (2008). High-Dose B Vitamin
Supplementation and Cognitive Decline in Alzheimer Disease. JAMA, 300(15), 1774.
https://doi.org/10.1001/jama.300.15.1774

2. Alrefaei, A. F., & El-Beeh, M. E. (2025). Alpha-Lipoic Acid and Metformin Combination
Therapy Synergistically Activate Nrf2-AMPK Signaling Pathways to Ameliorate Cognitive
Dysfunction in Type 2 Diabetic Encephalopathy: A Preclinical Study. Biology, 14(7), 885.
https://doi.org/10.3390/biology 14070885

3. Arganda, M.-J. (2023). Management of vitamin B12 deficiency in primary care. Practice Nursing,
34(10), 376. https://doi.org/10.12968/pnur.2023.34.10.376

4. Auer, J., Berent, R., & Eber, B. (2001). Homocysteine: a novel risk factor in vascular disease.
Coronary Health Care, 5(2), 89. https://doi.org/10.1054/chec.2001.0121

5. Balabanova, L., Averianova, L., Mapuenok, M. B., Son, O., & Tekutyeva, L. (2021). Microbial
and Genetic Resources for Cobalamin (Vitamin B12) Biosynthesis: From Ecosystems to
Industrial Biotechnology [Review of Microbial and Genetic Resources for Cobalamin (Vitamin
B12) Biosynthesis: From Ecosystems to Industrial Biotechnology]. International Journal of
Molecular Sciences, 22(9), 4522. Multidisciplinary Digital Publishing Institute.
https://doi.org/10.3390/1jms22094522

6. Briani, C., Torre, C. D., Citton, V., Manara, R., Pompanin, S., Binotto, G., & Adami, F. (2013).
Cobalamin Deficiency: Clinical Picture and Radiological Findings [Review of Cobalamin
Deficiency: Clinical Picture and Radiological Findings]. Nutrients, 5(11), 4521. Multidisciplinary
Digital Publishing Institute. https://doi.org/10.3390/nu5114521

7. Butola, L. K., Kute, P., Anjankar, A., Dhok, A., Gusain, N., & Vagga, A. (2020). Vitamin B12 -
Do You Know Everything? Journal of Evolution of Medical and Dental Sciences, 9(42), 3139.
https://doi.org/10.14260/jemds/2020/688

8. Cameron, A., Morrison, V. L., Levin, D. L., Mohan, M., Forteath, C., Beall, C., McNeilly, A. D.,
Balfour, D. J. K., Savinko, T., Wong, A., Viollet, B., Sakamoto, K., Fagerholm, S. C., Foretz, M.,
Lang, C. C., & Rena, G. (2016). Anti-Inflammatory Effects of Metformin Irrespective of Diabetes
Status. Circulation Research, 119(5), 652. https://doi.org/10.1161/circresaha.116.308445

9. Cao, H., Dong, W., Qu, X., Shen, H., Xu, J., Zhu, L., Liu, Q., & Du, J. (2016). Metformin
Enhances the Therapy Effects of Anti-IGF-1R mAb Figitumumab to NSCLC. Scientific Reports,
6(1). https://doi.org/10.1038/srep31072

10. Chae, Y. K., Arya, A., Malecek, M., Shin, D. S., Carneiro, B. A., Chandra, S., Kaplan, J., Kalyan,
A., Altman, J. K., Platanias, L. C., & Giles, F. J. (2016). Repurposing metformin for cancer

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJULHWHCKHUE HAYKU

2024 -5.99 MEDICAL SCIENCES

107

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

treatment: current clinical studies [Review of Repurposing metformin for cancer treatment:
current  clinical studies].  Oncotarget, 7(26), 40767. Impact Journals LLC.
https://doi.org/10.18632/oncotarget.8194

Chiu, H. (1996). VITAMIN B12 DEFICIENCY AND DEMENTIA. International Journal of
Geriatric Psychiatry, 11(10), 851. https://doi.org/10.1002/(sic1)1099-
1166(199610)11:10<851::aid-gps452>3.0.co;2-1

Davidson, M. B., & Peters, A. L. (1997). An Overview of Metformin in the Treatment of Type 2
Diabetes Mellitus [Review of An Overview of Metformin in the Treatment of Type 2 Diabetes
Mellitus]. The American Journal of Medicine, 102(1), 99. Elsevier BV.
https://doi.org/10.1016/s0002-9343(96)00353-1

Dowling, R. J. O., Goodwin, P. J., & Stambolic, V. (2011). Understanding the benefit of
metformin use in cancer treatment [Review of Understanding the benefit of metformin use in
cancer treatment]. BMC Medicine, 9(1). BioMed Central. https://doi.org/10.1186/1741-7015-9-
33

Ezewuiro, O., Grushko, T. A., Kocherginsky, M., Habis, M., Hurteau, J., Mills, K., Hunn, J.,
Olopade, O. I., Fleming, G. F., & Romero, I. L. (2016). Association of Metformin Use with
Outcomes in Advanced Endometrial Cancer Treated with Chemotherapy. PLoS ONE, 11(1).
https://doi.org/10.1371/journal.pone.0147145

Franques, J., Chiche, L., & Mathis, S. (2017). Sensory Neuronopathy Revealing Severe Vitamin
B12 Deficiency in a Patient with Anorexia Nervosa: An Often-Forgotten Reversible Cause.
Nutrients, 9(3), 281. https://doi.org/10.3390/nu9030281

Green, R., Allen, L. H., Bjerke-Monsen, A.-L., Brito, A., Guéant, J., Miller, J. W., Molloy, A.
M., Nexg, E., Stabler, S. P., Toh, B., Ueland, P. M., & Yajnik, C. S. (2017). Vitamin B12
deficiency [Review of Vitamin B12 deficiency]. Nature Reviews Disease Primers, 3(1). Nature
Portfolio. https://doi.org/10.1038/nrdp.2017.40

Grober, U., Kisters, K., & Schmidt, J. (2013). Neuroenhancement with Vitamin B12—
Underestimated Neurological Significance [Review of Neuroenhancement with Vitamin B12—
Underestimated Neurological Significance]. Nutrients, 5(12), 5031. Multidisciplinary Digital
Publishing Institute. https://doi.org/10.3390/nu5125031

Haan, M. N., Miller, J. W., Aiello, A. E., Whitmer, R. A., Jagust, W. J., Mungas, D., Allen, L. H.,
& Green, R. (2007). Homocysteine, B vitamins, and the incidence of dementia and cognitive
impairment: results from the Sacramento Area Latino Study on Aging. American Journal of
Clinical Nutrition, 85(2), 511. https://doi.org/10.1093/ajcn/85.2.511

Hannibal, L., Lysne, V., Bjerke-Monsen, A., Behringer, S., Griinert, S. C., Spiekerkoetter, U.,
Jacobsen, D. W., & Blom, H. J. (2016). Biomarkers and Algorithms for the Diagnosis of Vitamin
B12 Deficiency [Review of Biomarkers and Algorithms for the Diagnosis of Vitamin B12
Deficiency]. Frontiers in Molecular Biosciences, 3. Frontiers Media.
https://doi.org/10.3389/fmolb.2016.00027

Herrmann, W., & Obeid, R. (2008). Causes and Early Diagnosis of Vitamin B12 Deficiency.
Deutsches Arzteblatt International. https://doi.org/10.3238/arztebl.2008.0680

Hirst, J., Farmer, A., Ali, R., Roberts, N., & Stevens, R. (2012). Quantifying the Effect of
Metformin Treatment and Dose on Glycemic Control [Review of Quantifying the Effect of
Metformin Treatment and Dose on Glycemic Control]. Diabetes Care, 35(2), 446. American
Diabetes Association. https://doi.org/10.2337/dc11-1465

Hustace, J. L., Firshman, A. M., & Mata, J. E. (2009). Pharmacokinetics and bioavailability of
metformin in horses. American Journal of Veterinary Research, 70(5), 665.
https://doi.org/10.2460/ajvr.70.5.665

Inzucchi, S. E., Bergenstal, R. M., Buse, J. B., Diamant, M., Ferrannini, E., Nauck, M., Peters, A.
L., Todmoc, A., Wender, R., & Matthews, D. R. (2012). Management of hyperglycaemia in type
2 diabetes: a patient-centered approach. Position statement of the American Diabetes Association

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJULHWHCKHUE HAYKU

2024 -5.99 MEDICAL SCIENCES

108

24.

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

(ADA) and the European Association for the Study of Diabetes (EASD). Diabetologia, 55(6),
1577. https://doi.org/10.1007/s00125-012-2534-0

Issac, T. G., Soundararajan, S., Christopher, R., & Chandra, S. R. (2015). Vitamin B12
Deficiency: An Important Reversible Co-Morbidity in Neuropsychiatric Manifestations. Indian
Journal of Psychological Medicine, 37(1), 26. https://doi.org/10.4103/0253-7176.150809

. Jatoi, S., Hafeez, D. A., Riaz, S. U., Ali, A., Ghauri, M. 1., & Zehra, M. (2020). Low Vitamin B12

Levels: An Underestimated Cause Of Minimal Cognitive Impairment And Dementia. Cureus.
https://doi.org/10.7759/cureus.6976

Kim, H. W. (2021). Metabolomic Approaches to Investigate the Effect of Metformin: An
Overview [Review of Metabolomic Approaches to Investigate the Effect of Metformin: An
Overview]. International Journal of Molecular Sciences, 22(19), 10275. Multidisciplinary Digital
Publishing Institute. https://doi.org/10.3390/ijms221910275

Kirpichnikov, D., McFarlane, S. 1., & Sowers, J. R. (2002). Metformin: An Update [Review of
Metformin: An Update]. Annals of Internal Medicine, 137(1), 25. American College of
Physicians. https://doi.org/10.7326/0003-4819-137-1-200207020-00009

Li, S., Guo, Y., Men, J., Fu, H., & Xu, T. (2021). The preventive efficacy of vitamin B
supplements on the cognitive decline of elderly adults: a systematic review and meta-analysis
[Review of The preventive efficacy of vitamin B supplements on the cognitive decline of elderly
adults: a systematic review and meta-analysis]. BMC Geriatrics, 21(1). BioMed Central.
https://doi.org/10.1186/s12877-021-02253-3

Machado-Neto, J. A., Fenerich, B. A., Scopim-Ribeiro, R., Eide, C. A., Coelho-Silva, J. L.,
Dechandt, C. R. P., Fernandes, J. C., Alves, A. P. N. R., Scheucher, P. S., Simdes, B. P., Alberici,
L. C., Figueiredo-Pontes, L. L., Tognon, C. E., Druker, B. J., Rego, E. M., & Traina, F. (2018).
Metformin exerts multitarget antileukemia activity in JAK2V617F-positive myeloproliferative
neoplasms. Cell Death and Disease, 9(3). https://doi.org/10.1038/s41419-017-0256-4

Maier, L., Pruteanu, M., Kuhn, M., Zeller, G., Telzerow, A., Anderson, E. E., Brochado, A. R.,
Fernandez, K. C., Dose, H., Mori, H., Patil, K. R., Bork, P., & Typas, A. (2018). Extensive impact
of non-antibiotic drugs on human gut Dbacteria. Nature, 555(7698), 623.
https://doi.org/10.1038/nature25979

Malinowski, B., Musiata, N., & Wicinski, M. (2020). Metformin’s Modulatory Effects on
miRNAs Function in Cancer Stem Cells—A Systematic Review [Review of Metformin’s
Modulatory Effects on miRNAs Function in Cancer Stem Cells—A Systematic Review]. Cells,
9(6), 1401. Multidisciplinary Digital Publishing Institute. https://doi.org/10.3390/cells9061401
Morris, M. S. (2012). The Role of B Vitamins in Preventing and Treating Cognitive Impairment
and Decline [Review of The Role of B Vitamins in Preventing and Treating Cognitive Impairment
and Decline]. Advances in Nutrition, 3(6), 801. Elsevier BV.
https://doi.org/10.3945/an.112.002535

Obeid, R., Andreés, E., Ceska, R., Hooshmand, B., Guéant-Rodriguez, R., Prada, G. L., Stawek, J.,
Traykov, L., Van, B. T., Varkonyi, T., & Reiners, K. (2024). Diagnosis, Treatment and Long-
Term Management of Vitamin B12 Deficiency in Adults: A Delphi Expert Consensus. Journal of
Clinical Medicine, 13(8), 2176. https://doi.org/10.3390/jcm13082176

Obeid, R., Holzgreve, W., & Pietrzik, K. (2019). Folate supplementation for prevention of
congenital heart defects and low birth weight: an update [Review of Folate supplementation for
prevention of congenital heart defects and low birth weight: an update]. Cardiovascular Diagnosis
and Therapy, 9. AME Publishing Company. https://doi.org/10.21037/cdt.2019.02.03

Patel, A., Chabot, F., & Hamid, O. (2023). From Weakness to Wellness: A Rare Case of Severe
Pancytopenia and Vitamin B12 Deficiency. Cureus. https://doi.org/10.7759/cureus.44017
Prueksaritanond, S., Barbaryan, A., Mirrakhimov, A. E., Liana, P., Ali, A. M., & Gilman, A. D.
(2013). A Puzzle of Hemolytic Anemia, Iron and Vitamin B12 Deficiencies in a 52-Year-Old
Male. Case Reports in Hematology, 2013, 1. https://doi.org/10.1155/2013/708489

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJULHWHCKHUE HAYKU

2024 -5.99 MEDICAL SCIENCES

109

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Puntambekar, P., Basha, M., Zak, 1., & Madhavan, R. (2009). Rare sensory and autonomic
disturbances associated with vitamin B12 deficiency. Journal of the Neurological Sciences, 287,
285. https://doi.org/10.1016/j.jns.2009.07.030

Ralapanawa, U., Jayawickreme, K. P., Ekanayake, E. M. M., & Jayalath, W. A. T. A. (2015). B12
deficiency with neurological manifestations in the absence of anaemia. BMC Research Notes,
8(1). https://doi.org/10.1186/s13104-015-1437-9

Reynolds, E. H. (2006). Vitamin B12, folic acid, and the nervous system [Review of Vitamin
B12, folic acid, and the nervous system]. The Lancet Neurology, 5(11), 949. Elsevier BV.
https://doi.org/10.1016/s1474-4422(06)70598-1

Sabeen, S., & Holroyd, S. (2009). Vitamin Bl2 and Psychiatric Illness.
https://mds.marshall.edu/sm_pscyhiatry/5/

Sainatham, C., Dy, P. S., Kaushik, S., Tallapalli, J. R., Patel, V., Jindal, V., & Paul, S. (2024).
Case report: Vitamin B12 deficiency-associated hemolytic anemia. Frontiers in Hematology, 3.
https://doi.org/10.3389/frhem.2024.1446241

Saisho, Y. (2015). Metformin and Inflammation: Its Potential Beyond Glucose-lowering Effect
[Review of Metformin and Inflammation: Its Potential Beyond Glucose-lowering Effect].
Endocrine Metabolic & Immune Disorders - Drug Targets, 15(3), 196. Bentham Science
Publishers. https://doi.org/10.2174/1871530315666150316124019

Salimiaghdam, N., Jumaah, O., Acob, T., Hakobyan, K., & Chen, E. (2025). Vitamin B12
Deficiency in  Pernicious Anemia: A  Hemolytic Anemia Mimic. Cureus.
https://doi.org/10.7759/cureus.79176

Selhub, J., Bagley, L. C., Miller, J. W., & Rosenberg, I. H. (2000). B vitamins, homocysteine, and
neurocognitive function in the elderly [Review of B vitamins, homocysteine, and neurocognitive
function in the elderly]. American Journal of Clinical Nutrition, 71(2). Elsevier BV.
https://doi.org/10.1093/ajcn/71.2.614s

Selhub, J., Troen, A. M., & Rosenberg, 1. H. (2010). B vitamins and the aging brain [Review of
B vitamins and the aging brain]. Nutrition Reviews, 68. Oxford University Press.
https://doi.org/10.1111/5.1753-4887.2010.00346.x

Serin, H. M. (2019). Neurological Symptoms of Vitamin B12 Deficiency: Analysis of Pediatric
Patients. Acta Clinica Croatica. https://doi.org/10.20471/acc.2019.58.02.13

Setter, S. M., Iltz, J. L., Thams, J., & Campbell, R. K. (2003). Metformin hydrochloride in the
treatment of type 2 diabetes mellitus: A clinical review with a focus on dual therapy [Review of
Metformin hydrochloride in the treatment of type 2 diabetes mellitus: A clinical review with a
focus on dual therapy]. Clinical Therapeutics, 25(12), 2991. Elsevier BV.
https://doi.org/10.1016/s0149-2918(03)90089-0

Shipton, M., & Thachil, J. (2015). Vitamin B12 deficiency — A 21st century perspective [Review
of Vitamin B12 deficiency — A 21st century perspective]. Clinical Medicine, 15(2), 145. Royal
College of Physicians. https://doi.org/10.7861/clinmedicine.15-2-145

Solomon, L. R. (2015). Low Cobalamin Levels as Predictors of Cobalamin Deficiency:
Importance of Comorbidities Associated with Increased Oxidative Stress. The American Journal
of Medicine, 129(1). https://doi.org/10.1016/j.amjmed.2015.07.017

Vial, G., Détaille, D., & Guigas, B. (2019). Role of Mitochondria in the Mechanism(s) of Action
of Metformin [Review of Role of Mitochondria in the Mechanism(s) of Action of Metformin].
Frontiers in Endocrinology, 10. Frontiers Media. https://doi.org/10.3389/fendo.2019.00294
Wang, Z., & Olumi, A. F. (2017). Metformin: an antiproliferative agent and methylation regulator
in treating prostatic disease? AJP Renal Physiology, 314(3).
https://doi.org/10.1152/ajprenal.00443.2017

Werder. (2010). Cobalamin deficiency, hyperhomocysteinemia, and dementia. Neuropsychiatric
Disease and Treatment, 159. https://doi.org/10.2147/ndt.s6564

Wheaton, W. W., Weinberg, S. E., Hamanaka, R. B., Soberanes, S., Sullivan, L. B., Ans¢, E.,
Glasauer, A., Dufour, E., Mutlu, G. M., Budigner, G. S., & Chandel, N. S. (2014). Metformin

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJUIIUHCKHUE HAYKHU 110

2024 -5.99 MEDICAL SCIENCES

54.

55.

56.

inhibits mitochondrial complex I of cancer cells to reduce tumorigenesis. eLife, 3.
https://doi.org/10.7554/elife.02242

Wolffenbuttel, B. H. R., Wouters, H. J. C. M., Heiner-Fokkema, M. R., & Klauw, M. M. van der.
(2019). The Many Faces of Cobalamin (Vitamin B12) Deficiency [Review of The Many Faces of
Cobalamin (Vitamin B12) Deficiency]. Mayo Clinic Proceedings Innovations Quality &
Outcomes, 3(2), 200. Elsevier BV. https://doi.org/10.1016/j.mayocpiqo.2019.03.002

Yu, H., Zheng, Y., Yao, Y., Jia, R., Ge, S., & Zhuang, A. (2023). Metformin and cancer hallmarks:
shedding new lights on therapeutic repurposing [Review of Metformin and cancer hallmarks:
shedding new lights on therapeutic repurposing]. Journal of Translational Medicine, 21(1).
BioMed Central. https://doi.org/10.1186/s12967-023-04263-8

Zhao, Q., Chen, Y., Huang, W., Zhou, H., & Zhang, W. (2023). Drug-microbiota interactions: an
emerging priority for precision medicine [Review of Drug-microbiota interactions: an emerging
priority for precision medicine]. Signal Transduction and Targeted Therapy, 8(1). Springer
Nature. https://doi.org/10.1038/s41392-023-01619-w

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 MEJIMIMHCKHUE HAYKH

2024 -5.99 MEDICAL SCIENCES

111

https://doi.org/10.5281/zenodo.17258322
YIK 616.899-053.1; 616.899-053.2; 616.899.2

COBPEMEHHBIE TOJIXOIbI K PEABMJIMTAIIMMA ITPU PACCTPOMCTBAX
AYTUCTUUYECKOI'O CIIEKTPA: MEXXIYHAPOIHBIN OMBIT U IPAKTUKA
KA3AXCTAHA

EPAJIBI TAJIHIBIH I'AJIBIMKBI3bl, BUBEKOBA KA3UPA BEKTYPCBIHOBHA
Crynentka 4 xypca HAO «Kaparannuackuiit Meauuusackuii Y Husepcute», Kaparanna,
Pecniy6nuka Kazaxcran
AccucrenT — npodeccop xadenpsl HEBPOJIOTUH, ICUXUATPUH U PEaOHITHOTOIOTHH
KaparanauHckoro menunuHckoro ynusepcurera, Kaparanna Kazaxcran

Axmyanvhocme: Aymusm, unu paccmpoticmea aymucmuyeckozo cnekmpa (PAC), — amo
2pynna Heupopassusaroux paccmpouiucme ¢ Oeuyumamu CoOYuaibHoOU KOMMYHUKAYUU U
83aUMOOelicmeuUs, a MmakKxHce CmepeomunHuiM nosedenuem. Kniouegvle npusHaku 6KkI04arom
mpyoOHOCMU 6 6epOaNbHOU U He8epOANbHOU KOMMYHUKAYUU, HAPYUIEHUS COYUATbHBIX HABLIKOG U
KoecHumueHvle paccmpoiicmea pazuou cmenenu. Ilo oannvim BO3, pacnpocmpanénnocmos PAC —
npumepno 1 cayuaii na 160 uenosex, ¢ pocmom wucia ouacnocmupyemvix. B Kazaxcmane na nauano
2024 200a 3apezucmpuposaro bonee 9 moicsau ciyuaes.

Ilockoneky PAC saensiemcs no#CUsHeHHbIM COCMOSHUEM, BANCHA PAHHAA OUACHOCTUKA U
UHOUBUOYATILHBLLL NOOX00 K peaburumayuu. Memoobl neuenusi NOCMOSAHHO COBEPUIEHCMBYIOMCS U
8CE WUpe NPUMEHAIOMCS 8 PASHLIX CMPAHAX. B cmamve nposooumcs ananus cogpemMeHHbIX Memooos
peabunumayuu PAC, ucnonv3yemvlx 6 mupe, ¢ cpagnenuem npakmux Kasaxcmana, yuumuvigas
o0cobenHoCmuU NayueHmos Ojisl YayuieHUus HayuoHAIbHOU CUCTNEMbl HOMOWU.

Llenv wuccnedoeanua: Ananu3 co8peMeHHbIX Memo008 peadunIumayuu nayuenmos ¢
paccmpovcmseamu aymucmuyeckozo cnekmpa (PAC), ux a¢hpghexmusnocms u npumenenue 8 pasHuix
CMpanax Mupa ¢ nOcieoyViowuM CpasHeHuem U OYeHKoU Memooux, ucnoivzyemvlx 8 Kasaxcmane.
Hccneoosanue HanpasneHo Ha 6biAGIEHUE TYYULUX MEHCOVHAPOOHBIX NPAKMUK, U3YUEeHUe UX
aoanmayuy U 03MONCHOCMeEl HeOpeHUsl 8 HAYUOHATIbHYIO CUCeMy peaOunumayuu 0Jisi NO8blUUEeHUs
Kayecmea noMowu u Yiy4yuleHus coyudanbHo-ncuxonoeuyeckol aoanmayuu nayuenmos ¢ PAC.

Knioueswvie cnoea: paccmpoiicmea aymucmuueckoeo cnekmpa (PAC), peabunumayus,
CcOBpeMeHHble Menmoobl Mepanuu, PanHss OUASHOCMUKA, MeXCOYHapooHbli onvim, Kazaxcman.

AYTU3M CIIEKTPIHIH BY3bIJIYbBI KE3IHAE OHAJITYAbIH 3AMAHAYHU
TIOCIIAEPI: XAJIBIKAPAJIBIK TOXIPUBEJIEP MEH KASAKCTAH IIPAKTUKACHI

EPAJIBI TAJILIBIH FAJIBIMKBI3bI, BUBEKOBA 7KA3UPA BEKTYPCBIHOBHA
Kaparannpl menununa yausepceureti» KEAKTBIH 5 Kypc cTyaeHTi
Kaparanasl MeTUIIMHANIBIK YHUBEPCUTETIHIH HEBPOJIOTHS, TICUXUATPHUS JKOHE
peabunmoTtosorus kapeapachlHbIH accucTeHT-podeccopsl, Kaparanasl, Kazakcran

Takvipeinmuly 03exminizi: Aymusm Hemece aymucmix CneKmpiik Oy3zwviiyiap — Oy
2N1eyMemMmIK KOMMYHUKAYUL MeH 63apa dpeKemmecy KeMWINIKMepl JHCoHe Cmepeomunmi MiHe3-
KYAblK CUNAMMANamsli HeupoopKeHoey Oy3vlLiyaapbiHbly mobdwvl. Hezizei bencinepine 6epbOanvobi
JicCoHe 8epOabObl emeC KOMMYHUKAYUAOA2bl KUbIHOLIKMAP, alleyMemmiK 0a20bliapobly OY3bla1ybl
JHCOHe apmypai 0apedicededi KOSHUMUBMIK OY3blabicmap xcamaowvl. J[yHUuexdcy3inik O0eHcayuvik
cakmay yuvimvinvly ([J/[¥) monimemmepi 60ubIHWA, AYMUCMIK CNEKMPIIK OY3bLIYAAPOblY Mapanybl
wamamern 160 adamea 1 dHcaz0aiiovl KYypauowvl JHcoHe OUACHO3 KOUBLLY CAHbl apmvin Keaeol.
Kazaxcmanoa 2024 scoinoviy bacvinoa 9 mviynan acmam dxca2oail mipkeneen. Aymucmik cnekmpiiix
oyzviyiap omip O0ubl  CO3bLIAMbBIH  HCA20All OON2AHOLIKMAH, epme  OUACHOCMUKA MeH
JHceKxeeHOIpinee OHanmy maciii Maysi3ovl. Emoey adicmepi y30iKkci3 scemindipinin, mypii enioepoe
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KeHineH KonoaHvliaovl. Maxanada anemoe KONOAHBLILIN HCYP2eH 3aManayu OHaamy aoicmepi
manoanwvin, onapoviy Kazaxcmarnoasvl madicipubenepi nayuenm epexkuenikmepin eckepe Omlpuin
CANbICMBIPBLLIAOLL, YIMMbIK KOMEK KOPCEMmY HCYUecCin 0amblmy MaKcamviHOd.

3epmmeyoiny, maxcamol: Aymucmixk cnekmpnix Oy3viivicmapvl  6ap nayuenmmepOoin
OHAYbIHOASbL 3amanayu 20icmepoi, 01apOblH MUIMOinici MeH mypii endepoei KOIOAHLLIYbIH
manoay, couoau-ax Kazaxcmanoazvl a0icmepoi canvicmuipvin  6azanay. 3epmme)y  Y30iK
Xanvikapanvlk madxcipubenepoi anvlkman, onapobly Oeuimoenyi MeH YAmmuvlK OHANMY JHCylecine
eHei3y MYMKIHOIKMeEPIH Kapacmulpuln, aymMucmix cnekmpiix Oysvlivicmapsl oap nayuenmmepoiy
KOMEK CANACLIH HCIHE dNleyMemmIK-NCUXOI02UANBIK OeliMOenyin apmmulpy2a 6a26lmmanean.

Kinm ce30ep: aymucmix cnekmpiik Oy3vliyiap, oyanmy, 3amManayyu mepanus aoicmepi, epme
OUASHOCTUKA, XANbIKAPATILIK madxcipube, Kazaxkcman.

MODERN APPROACHES TO REHABILITATION FOR AUTISM SPECTRUM
DISORDERS: INTERNATIONAL EXPERIENCE AND PRACTICE IN KAZAKHSTAN
YERALY TALSHYN GALYMKYZY

YERALY TALSHYN GALYMKYZY, BIBEKOVA ZHAZIRA BEKTURSINOVNA
5th year student NJSC "Karaganda Medical University", Karaganda, Republic of Kazakhstan
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Medical University, Karaganda, Kazakhstan.

Relevance of the topic: Autism, or autism spectrum disorders (ASD), is a group of
neurodevelopmental disorders characterized by deficits in social communication and interaction, as
well as stereotyped behaviors. Key features include difficulties in verbal and non-verbal
communication, impairments in social skills, and cognitive disorders of varying degrees. According
to the World Health Organization (WHO), the prevalence of ASD is approximately 1 case per 160
individuals, with an increasing number of diagnosed cases. In Kazakhstan, more than 9,000 cases
were registered at the beginning of 2024. Since ASD is a lifelong condition, early diagnosis and an
individualized approach to rehabilitation are essential. Treatment methods are continuously being
improved and increasingly applied in various countries. This article provides an analysis of modern
rehabilitation methods for ASD used worldwide, with a comparison to practices in Kazakhstan, taking
into account patient characteristics to enhance the national system of support.

Research Objective: To analyze modern rehabilitation methods for patients with autism
spectrum disorders, evaluate their effectiveness and application in different countries worldwide,
followed by a comparison and assessment of the methods used in Kazakhstan. The study aims to
identify best international practices, investigate their adaptation, and explore possibilities for their
implementation into the national rehabilitation system to improve the quality of care and enhance the
social-psychological adaptation of patients with ASD.

Key words: autism spectrum disorders (ASD), rehabilitation, modern therapy methods, early
diagnosis, international experience, Kazakhstan.

Martepunan u meroasnl: IlpakTuka n3ydeHus paccrpoiictB ayrucrtudeckoro cnekrpa (PAC)
MIOKAa3bIBAET, YTO KJIOYEBBIM (DAaKTOPOM YCIICIIHOW MOMOUIM SBISETCS HE TOJBKO NMPUMEHEHHE
COBPEMEHHBIX METOJIOB peabWIMTalui, HO U CBOECBPEMEHHAs paHHss AMAarHOCTHKa. PaHHue
MIPU3HAKU ayTHU3Ma B OOJIBIIMHCTBE CIy4yaeB MPOSBISIOTCS B IEPBbIE TPU rojla )KU3HU peOeHKa —
KPUTUYECKHI TIepUO]] aKTUBHOTO 3MOIIMOHAIBHOT'O Pa3BUTUS U (POPMHUPOBAHUS B3aUMOJICHCTBHS B
cucTeMe «MaTh — IuTs». KiinHndeckue nposiBieHus 3a0051€eBaHNs BApbUPYIOTCS B 3aBUCUMOCTH OT
TSKECTH PACCTPOMCTBA, YPOBHS MHTEIIEKTYyaJIbHOTO Pa3BUTHUS M BO3pacTa MAlMEHTAa HAa MOMEHT
MOCTAaHOBKHU JIMarHo3a.[3-5]

PAC Bkit04aeT HECKOIBKO (POPM TE€UECHHUS, CPEAN KOTOPHIX BBIACISIOTCS:

1. Jletckuii ayTh3M, TUArHOCTUPYEMBIN B IETCKOM, MTOJPOCTKOBOM M B3POCJIOM BO3PACTE;
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2. ATUNWYHBIA ayTU3M, XapaKTEPU3YIOIIUNUCS TSHKEJIBIM XPOHUYECKUM TEUEHUEM, MPU ITOM
nunib y 8—12% manueHToB B 3pejioM Bo3pacTe HabmonaeTcs Tpanchopmariis B mu30hpeHuio;

3. Cungpom KaHHepa, coxpaHSIONUICS B 3peloM Bo3pacte 0e3 TpaHcopmanuud B
mu30(peHuIo;

4. Cungpom Acneprepa, TUIMHYHBIN JJ1 MOAPOCTKOBOI'O BO3pacTa IMPU BHICOKOM YPOBHE
MHTEJJIEKTa, KOTOophIid B 60% ciyyaeB TpaHC(HOPMUPYETCS B pPACCTPONCTBO JIMYHOCTU LIN30MIHOTO
THUIA.

[{enbto Tepanuu SBISETCS COKpaIlleHne aKTUBHOTO MIepro/ia TeUeHus 3a00IeBaHus U CO3/1aHNe
yCIIOBUH JIsl 0OIIIETO Pa3BUTHS JETEH, TOJPOCTKOB U B3POCIBIX € ayTH3MOM. D(hPeKTHBHOE JIeUeHHEe
TpeOyeT  KOMIUIEKCHOTO  TPUMEHEHUs  MEIUIMHCKUX  (BKJIIOYas  MEJMKaMEHTO3HYIO),
MeJarorn4ecKnX U HeHPOICUXOJIOrMYECKUX METOJI0B KOoppeKiuu.[1,6]

Hcropuuecku 6e3 criennain3upoBaHHON KOMITJIEKCHON (papMakoTepanuu ¥ peaOuaInuTaii OT
75% no 90% nerelr ¢ ayTM3MOM CTaHOBWINCH TSDKEIBIMH HHBaIMIaMU. B To ke Bpems
CBOEBPEMEHHOE M aJIeKBaTHOE BMEIIATEIHCTBO M03BOJIsieT Oonee 80% mamuentoB ¢ PAC ycnemHo
o0ydarthcs. DTo moATBepkaaeTcs JanubiMu 10-etHero HabmroaeHust Koroptel u3 1700 nereit ¢ PAC
B Bo3pacte 3—7 JeT, IPOXOAUBUIMX JIEYEHHUE B MOJyCTalMOHAPHOM oTaeneHnn HayuHnoro neHTtpa
ncuxuyeckoro 3710poBbst (MockBa). Cpenn Hux 40% oOyuyanuch B MacCOBBIX UM KOPPEKIIMOHHBIX
IIKOJIaX JJIsl IETeH C TSKEIbIMU HapyuieHusMu peuu, 20% — B MIKOJIax JJIsl IETeH C 3aJIep>KKOM
MICUXUYECKOT0 pa3BUTHs, 32% — B KOPPEKIIMOHHBIX LIKOJIAX JJIs IeTEH C yMCTBEHHON OTCTAJIOCThIO.
Oxono 8% neteit ¢ TspxkensiMu popMamu PAC amantupoBainuch B CeMEWHBIX YCIOBUSX, MPU 3TOM
MOJIOBMHA W3 HHUX OBUTA MOMEIICHA B WHTEPHATHI COIMAIBLHOW MOMJEPKKH C OpraHU30BaHHOU
cucteMoit o0ydeHus.[6]

B coBpemenHoM Mupe Ha BeAymUX MO3ULMSIX B obsactu peabunutanuu PAC HaxomsTcs
CILIA, rae Onaromapss MeXAHCUUIUIMHAPHOMY TOJIXOJY, BHEIPEHHIO MHHOBAIIMOHHBIX METOMMK,
MOA/ICPIKKE CEMEH U TIEPCOHATU3AINH TEPANTUN JOCTUTACTCS 3HAYUTEIBHBINA MPOTPECC B KOPPEKIIUU
CUMIITOMOB. BaXKHbIM acnekTOM SIBJII€TCS aKLEHT HAa paHHEW IUarHOCTHUKE, KOTOpas SBISETCA
OTIIpaBHOW ToukoW i1 Bcero mpouecca nomoum. B CIIIA axtuBHO passuBatotcss HKO,
POIUTENBbCKUE COOOIIECTBA U MHKITIO3MBHOE 00pa30BaHUE B IIKOJIAX U KOJUIIEIKaX.

PeabunuraninoHHbIe MPOTPAMMBI PA3CIISIFOT IO BO3PACTHBIM KaTETOPHSIM: IS JIETEH paHHETO
BO3pacTa NPUMEHSIOTCS] NHTEHCHUBHbBIE paHHUE UHTEPBEHIMU ¢ HAarpy3Kkoi 10 30-40 yacoB B HEJENIO,
OCHOBaHHbIE Ha METOJAX IMPHUKIAJHOTO NoBeneH4Yeckoro aHanuza (ABA) u panHeil HHTEHCUBHOMN
noBeaenueckoit unrepseHnuu (EIBI), a Takxke Ha merome Pivotal Response Treatment (PRT),
KOTOPBIN Takke mpumensercs B Kanane. J{ist moapOoCTKOB U B3POCIBIX adanTHPOBAHBI KOTHUTHBHO-
noBeaenueckas Tepanus (CBT), mporpammsr oco3HanHoctu (MBSR) u rpynmoBble TpeHUHTH
COIMATBHBIX HABHIKOB. COBpEMEHHBIC TEHJICHIIMM BKJIOYAIOT WCIOJB30BAaHUE TEXHOJOTHMA
BUpTyanbHOU peanbHOcTH (VR) 1 Heiipomonymsuuu (rTMS, tDCS), HecMOTps Ha TO, YTO JaHHbBIE
METOBI HAXOJATCA B CTaAUU MCCICOBAHUMN, OHU JIE€MOHCTPUPYIOT MEPCIEKTUBBI B PACHIMPECHUH
BO3MOKHOCTEHN TPEHUPOBKHU BOCIPUATHS U afanTaiuu.[7]

B apyrux crpanax:

e BenukoOputanusi ~ peanuszyeT — MWJIOTHBIE  PaHJAOMHM3UPOBAHHBIE  KOHTPOJUPYEMBIC
uccnenoBanuss (RCT) amantupoBannoit CBT, rpynmoBoro oOydeHus HaBbIKaM OOIIEHUS U
nporpamMmbl EarlyBird, kotopas ycnemno ¢ynkuuonupyer ¢ 1997 roma u oxsateiBaeT Oosee 27
TBICAY CEMEM;

e B eBporneiickux crtpaHax, Takux kak [lIBeuwus, Upnanaus, @unnauaus u Hunepnauael,
mmpoko ucnois3ytores nporpammsl TEACCH u Early Start Denver Model (ESDM) ¢ ctporo
OpPraHMW30BAHHBIM MEKIUCUUIIIIMHAPHBIM YYaCTHEM CIEIUATICTOB;

eKanana ymemser ocoboe BHuMmanue Jjoroneauu u  ABAJ/EIBI, mpu »tom PRT
paspabartbiBaeTcs B coTpyaauuectse ¢ CIIA;

e ABCTpaniusg BHeApsAeT nporpamMmy HanuoHanbHOM CHCTEMBI CTPaxOBAHUS WHBAJIUIHOCTH
(NDIS), opueHTHMpOBaHHYIO Ha pa3BUTHE CEHCOPHOM MHTErpaluy, MOTOPHBIX HAaBBIKOB U
COLIMAIbHOW MOAJICPKKH;
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eB Uzpamne npumensiercs mporpamma ALUT, obecneunBaronias MeEXIUCIUTUTMHAPHYIO
IPYIIOBYIO TEPANHUIO IS IeTeH 10 3 JIeT;

eB Kwurae 06a3oBeiMu octarorcs mporpammbl ABA um TEACCH, mpu »Tom pacrter
nomynsipHocTh MeToaa DIR/Floortime, akTHBHO Hcmonb3yroTcst VR-TexHOJIOTHH At pa3paboTKu
COLMAJIBHBIX U KOMMYHHKATUBHBIX HABBIKOB B KOHTPOJIUpyeMoi 1IM(poBOii cperne;

e B Cunranype nerictsyet nporpamma panHeid narepseHunn WeCAN EIP nis nereit 1o 6 ner
u Pathlight School st nereit ¢ aytusmom B Bo3pacte 7—18 5eT ¢ uHTerpanueil akaaeMu4eckoro u
KU3HEHHOTO 00yUYEeHMUS;

¢ B llpane npuMeHSI0TCS 9proTepaneBTUYECKUE MOAX0/1bl, CCHCOPHAsI UHTErPALMS U CEMEHHO-
OPHEHTUPOBAHHbIE TPOrPAMMBI.

Haubounee nmepe1oBsIMH B UCTIOIB30BAaHIUH HOBBIX METOJIOB U TEXHOJIOTHIA peadmmutanun PAC
apistoTest I'epmanus, [Oxnas Kopes m Kurtail, KOTOpble YCHEIIHO HHTErPUPYIOT HAY4YHO
00OCHOBaHHbIE OWOMETUIIMHCKHE M  IICHXOJIOTO-TIefarornyeckue Meroqsl. CoBpeMeHHbIE
KJIMHUYECKHE PEKOMEHAALNHU MOAYEPKUBAIOT PAHHIO JHATHOCTHKY M PACIIMPEHHYIO ICUXO0JIOTO-
MeJarornyeckyl0 IMOMOIIb, OrpaHWYMBasi MEIUKAMEHTO3HOE JIEUEHHUE COIYTCTBYIOLIUMU
COCTOSIHUSIMH, TAKMMU KaK TPEBOXKHOCTb Y HapyILEHUS CHA.

KittoueBbIMM MHHOBALIMOHHBIMU MOAXO/JAMHU SIBJISIFOTCSI KJIETOUHAsI Tepamusi, 3K30COMajbHas
Teparus, anmnapaTHble METO/Ibl (TpaHCKpaHUAJIbHAs MUKPOMOJIpU3alysl, OnoaKycTHYeCKas Tepamnms,
TpaHCKpaHHUAJIbHAsl MArHUTHAS! CTUMYJISILIAA ), @ TAK)KE UCIOJIb30BAHNE UCKYCCTBEHHOTO MHTEIUIEKTA
1 poOOTOB B KOPPEKIIMOHHOW paboTe U BUPTyallbHAs PEaIbHOCTD JJI1 TPEHUPOBKHU HAaBBIKOB.[8,9,10]

B Kazaxcrane HaOnrofaeTcs akTUBHOE BHEJIPEHME J0KA3aTENbHBIX METOAOB peadMIUTAlluU
JETE C paccTpOMCTBAMU ayTHCTUYECKOro crekrTpa. Cpeau NpUOPUTETHBIX HANpaBIECHUN —
MIPUKIIAIHON moBeneHuYeckuil ananus (ABA-tepanus), ceHCOpHas MHTErpalus ¢ UCIOJIb30BAHUEM
CIEMAIN3UPOBAHHBIX CEHCOPHBIX KOMHAT, JIOTONEANYECKUA Maccaxk, TEJIECHO-OPUEHTUPOBAHHBIE
METOJIMKH, a TakKXKe allapaTHble TEXHOJOTHH, BKIIOYas MHKPOTOKOBYIO pPeQIIEKCOTEpanuio u
0M0aKyCTHYECKYIO0 KOPPEKIIMIO TOJIOBHOTO MO3Ta.

JlesiTeNnbHOCTh MO peaduIUTallMi KOOPJIWHUPYETCS B CHEHUATU3UPOBAHHBIX YUPEKICHUSIX,
Takux kak Hayuno-uccnenoBatensckuii ”HCTUTYT «Jlet MHauro» B AMaThl M peaOUINTallMOHHBINA
ueHTp «Acsi1 Mupacy» B Hyp-Cynrtane, rie npuMeHsSIIOTCS COBPEMEHHbIE TEXHOJIOTHH U NePEeI0BbIe
TepaneBTHUECKUE TMOAXO0Jbl. BaXHBIM HampaBlieHHEM SBIsETCS pa3padoTKa WHAMBHUIYaJIbHBIX
IIPOrpaMM KOPPEKIUH, TINATEIBHO YUYUTHIBAIOIINX OCOOCHHOCTH Pa3BUTHUS M MOTPEOHOCTH KaXKJOr0
pebEnKa.

Pacmmpenue cetu cienManu3MpOBaHHBIX LIEHTPOB, BKIIIOYAsl INIAHUPYEMOE OTKPBITHE HOBBIX
yupexXaeHuil B pernonax (Hampumep, B Kaparanpe), crmocoOCTBYeT YBETHMUEHHIO TOCTYITHOCTU
KBATM(UIIMPOBAaHHOW TOMOIIKW. BMecte ¢ TeMm, OJHOW H3 OCHOBHBIX TIPOOJeM ocTaércs
OTPaHMUYEHHOCTb FOCYAAPCTBEHHOM MOAIEPKKH U PECYPCOB, UTO CHUKAET BO3MOXKHOCTD LIIUPOKOTO
OXBaTa COBPEMEHHBIX METOJIOB peadWINTalluM, OCOOCHHO B CEJIbCKUX TEPPUTOPUSAX U Cpenu
COLMAJIBHO HEOIAromoIy4YHbIX CEeMEH.

Takum o0pazoMm, AOCTHKEHHME 3HAUUMBIX pe3ysbTaToB B peadbunuranuu PAC tpeOyer He
TOJIBKO COBEPILIEHCTBOBAHMSI TEPANIEBTUUECKUX METOJI0B, HO M CUCTEMHOT0 MOJX0/1a C aKIIEHTOM Ha
PaHHIOIO TUArHOCTUKY, MEXIUCIUIUIMHAPHOE COTPYJHUUYECTBO M MOJJEPKKY CEMEH NallMeHTOB.

Pe3yabTaTbl: CoBpeMEHHBIE METO/IBI M TIEPEIOBBIC TEXHOJIOTHH PeaOUINTALIMH TTAIUEHTOB C
pacctpoiictBamu aytuctuueckoro crekrpa (PAC) akTMBHO pa3BUBAIOTCS U BHEAPSIOTCS BO MHOTMX
cTpaHax Mupa. K HUM OTHOCATCS NpUKIAAHONW moBeaeH4Yeckuil aHanmu3 (ABA-tepanus),
HalpaBJICHHBIH Ha MHTEHCHBHOE OOYY€HHME HABbIKaM C HCIIOJIb30BAHHUEM CHCTEMbI MOOILPEHUH;
Joromnennyeckass M HEHUPONCHXOJOTHYECKAss KOPPEKUUS [UIsl Pa3BUTUS peYdM U KOTHUTHBHBIX
GyHKUMH; OKKYMAaLMOHHAs Tepamusi, CIOCOOCTBYIOIIAs OCBOEHHUIO OBITOBBIX W COLMAIBHBIX
HaBBIKOB; CCHCOpHAs MHTETPAlMs C WCIOJIB30BAaHUEM CIIEIUAIBFHO OO0OPYIOBAaHHBIX CEHCOPHBIX
KOMHAT, MOMOTAIOUIMX YJIy4IIUTh OOpPabOTKYy CEHCOpPHOM HH(OpMAUM M CHU3UTH CTPecC;
anmapaTtHble METOAbl, TakKWe Kak TpaHCKpaHuaiabHas MarHutHas crumyssinuga (TMO),
MUKpPONOJISIpU3alus U OMOAaKyCTHUYECKash Tepalusi, HalpaBICHHbIE HAa PEryJIMpOBaHUE MO3TOBOM
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AKTUBHOCTH;, WHHOBAIIMOHHASI KJIETOYHAS Teparivs, CIIOCOOCTBYIOIIAs BOCCTAHOBICHUIO MO3TOBBIX
CTPYKTYp; a TakXKe IU(PPOBbIE TEXHOJOIMH — BHUpPTyallbHas PEAJIbHOCTh MJIi TPEHUPOBKHU
COLIMANbHBIX W KOMMYHHUKATHBHBIX HABBIKOB, HCKYCCTBEHHBI HWHTEIJIEKT M POOOTOTEXHUKA B
Tepanuu. JJonoaHUTEeIbHO MPUMEHSIOTCS alIbTEPHATUBHBIE METO/IbI, BKJIIOUAsl MY3bIKY, apT-TEPAIIHIO
U UNIOTEPANNIO, KOTOPBIE YIIyYIIAOT YMOLIMOHAIIBHOE COCTOSIHUE U MOTOPHKY.

B Kazaxcrane HaOmtofaeTcs akTUBHOE BHEIPEHHUE J0Ka3aTeNbHBIX METOJIOB peaOuiIuTaluy,
TakuxX Kak ABA-Tepamnusi, ceHCOpHast MHTETpalys, anmnapaTHele GU3noTeparneBTHIecKue METOINKH,
BKJIIOUass MUKPOTOKOBYIO pediekcoTepanuio U OHOaKyCTHUYECKYI0 KOPPEKLHIO, C aKIEHTOM Ha
pa3paboOTKy UWHIAMBUAYAJIbHBIX TpoOrpamMM JUisi  Kaxkaoro peOénka. Pabora Benmércs B
crienanu3upoBaHHbIX eHTpax — HUU «Jletn Muauro» B Anmartsl, ieHTpe «Acbilr Mupac» B Hyp-
CynTaHe U TUIAaHUPYETCSl OTKPBITUE HOBBIX YUPEXKACHUN B PETHMOHAX, YTO PACIIUPSET TOCTYMHOCTD
nomou. OJHaKO peanu3aiys STUX COBPEMEHHBIX MOIX00B OrpaHHMuYEHa BCIIEJCTBHE HEJOCTAaTKa
rOCyJITapCTBEHHOM MOAIEPKKHU, PECYPCOB U MHPPACTPYKTYPHI, OCOOCHHO B CEIBbCKOM MECTHOCTH U
cpell MaJo00eCIeYeHHbIX CeMEN.

KazaxcraH HaxonuTcs Ha 3Tane aKTUBHOTO Pa3BUTUS U BHEAPEHHUS COBPEMEHHBIX METOJIOB
peabunutanuu npu PAC, 4To crnocoO6CTBYeT MOCTENEHHOMY COJTMKEHHIO C MUPOBBIMU CTaHAAPTaMHU,
MIpE/ICTaBICHHBIMU BEAYLIMMH CTpaHaMHu, TakuMu Kak ['epmanus, FOxnas Kopes, CIUA u Kuraii.
Tem He meHee, macmiTad, JOCTYMHOCTh U CHCTEMHOCTb OKa3aHUs YCIYT IOKa OCTAIOTCS HMKE
MEXTyHApOIHOTO ypoBHs. [ ManbHEHIIero pa3BuTHs HEOOXOAUMBI YCUIICHNE TOCY1apCTBEHHON
MOJICPKKH, TIOBBIIICHHE KBaNU(UKAIMKM CHEIUAINCTOB, pacllupeHre WHOPACTPYKTYpsl U
ajanTanys Jy4YIIdX MEXIYHapOJIHBIX MpakTHUK. Takum oOpaszom, Kaszaxctan mocnemoBaTeabHO
COKpaIlaeT OTpbIB B 06sactu peadbunuraun PAC, neMoHCTpUpYs CTpEMIICHHE YIIydlIaTh Ka4eCTBO
MTOMOLIH U CO3aBaTh YCIOBUS JIsl YCIEIIHON COLMAIbHON MHTErPallii U Pa3BUTHS TALIUEHTOB.

BbiBoabl: PeabunuTanus mainueHToB ¢ paccTpoiictBamu aytuctudeckoro crnektpa (PAC) B
MHUpE XapaKTEePU3YETCs HEMPEPHIBHBIM BHEJIPEHUEM HHHOBAIMOHHBIX W KOMIUIEKCHBIX METO[IOB,
BKJIIOUAIOIIUX MTOBEICHYECKUE Teparuu, ONOMETUIIMHCKHE TEXHOJIOTUU U IU(POBBIE HHCTPYMEHTHI.
Benyme crpanbl AEeMOHCTPHPYIOT BHICOKYIO 3(h(heKTHBHOCTH MEXTUCIIUIITMHAPHBIX TIOAX0/I0B, YTO
CYIIECTBEHHO TMOBBIMIAET KAYeCTBO >KM3HU M COIHUANBHYIO aJanTaluio marueHtoB. Kaszaxcraw,
HaXOJSICh Ha 3Tale aKTHUBHOI'O Pa3BUTHUS COOCTBEHHBIX PEaOMIUTALIMOHHBIX MPAKTHUK C YIIOPOM Ha
MOBeICHUECKHE U (U3UOTEPANIeBTUYECKUE TEXHOJOTUH, COJMKAETCSs C MUPOBBIMU CTaHAApTaMHU.
Opnako MacmITaObl BHEAPEHHUS, JOCTYIHOCTb U CHCTEMHOCTb OKa3aHMsI YCIYI OCTalOTCS HUXKE
YpOBHsI Takux cTpaH, kak ['epmanus, IOxnas Kopes, CILLIA u Kuraii. CymiecTBeHHbINH MOTEHIIUAT
JUISL YIIyYILIEHUS! CKJIabIBAETCs MPU YCIOBUU YCUJIEHUS TOCYIapCTBEHHON MOJACPKKHU, KaJAPOBOTO
oOecredyeHns U paciupeHust HHQPacTpyKTyphl CHieMaIn3upoBaHHON moMotnu. B urore, Kazaxcran
MIOCTETIEHHO COKpAlllaeT CYLIECTBYIOLIUN pa3pbiB, OCTAaBasCh B AKTUBHOM IIOMCKE U aJlanTaluu
JNy4YlIUX MEXKAYHAPOAHBIX MPaKTUK. sl JOCTHMXKEHUST COOTBETCTBUS BEAYIIMM MHPOBBIM
CTaHJapTaM HEOOXOAMMbl CHUCTEMHbIE HHBECTHLIMHM W IOCIEAOBATENbHAsi CTpAaTeTrus pa3BUTUA
peabunutanun npu PAC Ha HallMOHATBHOM YpPOBHE.
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ABOUT MODERN DRUGS FOR THE TREATMENT OF ALZHEIMER'S

SOPHIO BRUNJADZE
Faculty of Natural Sciences and Health Care of Batumi Shota Rustaveli State University,
Batumi, Georgia

Abstract. Alzheimer's disease is a type of dementia that affects memory, thinking and behavior.
Symptoms eventually grow severe enough to interfere with daily tasks.

The treatment will allow people to have more time to participate in daily life and live
independently two treatments — donanemab (Kisunla™) and lecanemab (Leqembi®) — demonstrate
that removing beta-amyloid, one of the hallmarks of Alzheimer's disease, from the brain reduces
cognitive and functional decline in people living with early Alzheimer's. Other treatments can
temporarily slow the worsening of dementia symptoms and improve quality of life for those with living
Alzheimer's and their caregivers. Today, there is a worldwide effort underway to find better ways to
treat the disease, delay its onset and prevent it from developing. is critical to ensure that the person
living with dementia receives the best possible care.

They work differently by targeting beta-amyloid at different stages of plaque formation, and
ultimately these treatments lower beta-amyloid to slow progression of the disease and to reduce
clinical decline.

Keywords: Alzheimer's disease, donanemab (Kisunla™) , lecanemab (Legembi®

Alzheimer's disease is a type of dementia that affects memory, thinking and behavior.
Symptoms eventually grow severe enough to interfere with daily tasks.1.2.3.4.

The treatment will allow people to have more time to participate in daily life and live
independently. Individuals should talk with their health care provider to develop an Alzheimer's
treatment plan that is right for them, including weighing the benefits and risks of all approved
medications and therapies.

Alzheimer's is the most common cause of dementia, a general term for memory loss and other
cognitive abilities serious enough to interfere with daily life. Alzheimer's disease accounts for 60-
80% of dementia cases.

Alzheimer's is a progressive disease, where dementia symptoms gradually worsen over a
number of years. In its early stages, memory loss is mild, but with late-stage Alzheimer's, individuals
lose the ability to carry on a conversation and respond to their environment. On average, a person
with Alzheimer's lives four to eight years after diagnosis but can live as long as 20 years, depending
on other factors.2.3.4.5.6.

two treatments — donanemab (Kisunla™) and lecanemab (Leqembi®) — demonstrate that
removing beta-amyloid, one of the hallmarks of Alzheimer's disease, from the brain reduces cognitive
and functional decline in people living with early Alzheimer's. Other treatments can temporarily slow
the worsening of dementia symptoms and improve quality of life for those with living Alzheimer's
and their caregivers. Today, there is a worldwide effort underway to find better ways to treat the
disease, delay its onset and prevent it from developing. is critical to ensure that the person living with
dementia receives the best possible care.

That donanemab is appropriate for people living with early symptomatic Alzheimer's disease,
which includes mild cognitive impairment and the mild dementia stage of Alzheimer's disease, with
confirmed amyloid plaques. The treatment was studied in people living with mild Alzheimer's
dementia and MCI due to Alzheimer's who showed evidence of a buildup of beta-amyloid plaques in
the brain.

The therapy has not been tested on people with more advanced stages of Alzheimer's or those
without clinical symptoms. There is no evidence to date that this or any treatment can restore or
reverse memory loss or cognitive function due to  Alzheimer's disease.
There is no single diagnostic test that can determine if a person is living with Alzheimer's. Physicians
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use a variety of approaches and tools to help make a diagnosis. To diagnose Alzheimer's, physicians
may use medical history, mental status tests, physical and neurological exams, biofluid (CSF and
blood) tests and brain imaging. The FDA does not specify a diagnostic tool to determine elevated
beta-amyloid, but tools such as an amyloid PET. Some people have a genetic risk factor (ApoE &4
gene carriers) that may cause an increased risk for the side effect of amyloid-related imaging
abnormalities (ARIA). The FDA encourages that testing for ApoE &4 status should be performed
prior to initiation of treatment to inform the risk of developing ARIA. n a news release, the
manufacturers of donanemab announced they are setting the price of the drug at $32,000 a year.
Different from the first two approved therapies in this class, this drug was tested so that treatment
was stopped once plaques were cleared from the brain. The cost of the treatment will vary based on
patient and length of treatment.

The treatment is administered every four weeks through an IV, lasting about 30 minutes for
each infusion. Typically, infusions can be done at hospitals and infusion therapy centers.

Lecanemab (Leqembi®) is an antibody intravenous (IV) infusion therapy that targets and
removes beta-amyloid from the brain. It has received traditional approval from the U.S. Food and
Drug Administration (FDA) to treat early Alzheimer's disease, including people living with mild
cognitive impairment (MCI) or mild dementia due to Alzheimer's disease who have confirmation of
elevated beta-amyloid in the brain. Leqgembi lowers beta-amyloid in the brain and reduces cognitive
and functional decline in people living with early Alzheimer's. On Jan. 26, 2025, the FDA approved
once every four weeks maintenance dosing of lecanemab for early Alzheimer's disease. Patients who
have completed their initial regimen (around 18 months) of lecaneamb infusions every two weeks
may now be able to transition to a regimen of one infusion every four weeks to sustain the clearance
of amyloid from the brain. This decision will need to be made in consultation with their clinician.
This less-frequent dosing should be less burdensome and easier for patients and care partners to
continue long-term.

While monoclonal antibodies like lecanemab that target beta-amyloid in the brain belong to the
same class of treatments, no treatments are the same. They work differently by targeting beta-amyloid
at different stages of plaque formation, and ultimately these treatments lower beta-amyloid to slow
progression of the disease and to reduce clinical decline.
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VONDAM STRUKTUR-FORMASIYA ZONASININ MiNERALOJIi-GEOKIMYOVi
XUSUSIYYOTLORI

MUSAYEV ELNUR VILAYOT .
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Geologiya vo Geofizika Institutu, Baki,
Azorbaycan.

Annotasiya: Tadgiqatlarimizda Boyiik Qafgazin  conub  yamacimin  vahid — struktur
elementlorindaon biri olan Vandam zonasi daxilindaki magmatik komplekslorin mineraloji-geokimyavi
xtisusiyyatlorindan bahs edilmisdir. Tadgiqat magsadi ilo zona daxilindaki bir sira filizli sahalardan
stixur niimunalori gotiiriiltimiis, hazirlanan slif va ansliflor vasitasila filiz va qgeyri-filiz minerallar
miigyyon olunmugdur. Geokimyavi qiymatlondirilma iiciin kimyavi element, silikat analizlori
aparilaraq elementlorin zona daxilinda yayilma ganunauygunluguna baximisdur.

Acar sozlar: Boyiik Oafqaz, Vondam zonasi, filiz, mineral, element

Antiklinorium qurulusa malik olan Vondam zonas1 Boyiik Qafqazin conub yamacinin vahid
struktur elementlorindon biridir. Vondam zonasi gqorbdo Balakon ¢ayindan baglayaraq sorqdo Agsu
cayina godor uzanir. Geoloji qurulusunda istirak edon maqmatik siixurlar iist tobasir yasli olub bazalt-
andezibazalt vo kaliumlu traxibazalt komplekslorino aiddir. Sonralar aparilan todgiqatlar naticosindo
zona daxilindo yerlogon Buynuz massivi orazisindo paleogen yasli qabbro-siyenitlor miioyyon
edilmisdir. [CamenoBa,1985,3]

Qeyd olunan magmatik silixurlarin mineraloji-geokimyavi xiisusiyyatlorinin toyin olunmasi
mogsadi ilo torafimizdon Vondam zonasi daxilindo (Bas Kiingiit, Dasagil, Bucaq kondi, Buynuz
massivi, Xanagah, Sumagali kondi) va s. arazilorindo todqiqat islori aparilaraq niimunolor gotiiriilmiis
vo timumi kimyaovi analizi aparilmisdir.

Laboratoriya soraitinds siixurlardan hazirlanmis slif vo angliflorin tohlili zamani bir sira filiz vo
geyri-filiz minerallar1 miisahido olunmusdur. Qeyri-filiz minerallarindan olivin, klinopiroksen,
plagioklaz, hornblend, filiz minerallarindan pirit, xalkopirit, maqnetit, ilmeniti qeyd edo bilorik.
Olivin vahid denslor soklinds boulingit-iddingists ¢evrilmis formada, klinopiroksen iso demak olar
oksar niimunalords avgit torkibli olub, prizmatik goriintisds rast galinir (Sakil 1).

Sakil 1. Carl Zeiss mikroskopu ilo minerallarin tosviri (CPL, x5)

Plagioklazlar albitdon ibarat olub, fenokristallar soklindo goriiniir. Hornblend az sayda
nliimunado sarimtil vo yasil rongds miisahido edilmisdir.

Filiz minerallarinin tosvirina do Carl Zeiss mikroskopu vasitasilo baxilmisdir. Zonada pirita,
xalkopirito, markazito, ilmenits, maqgnetito vo basqa minerallara tez-tez rast golinir. Todqiqatlar
naticasindo miioyyon olunmusdur ki, zonada 3 tip filizlosmo mdvcuddur. Biogen, magmatogen vo
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hipergen monsoli. Filizlosmonin 3 tipdo formalasmasi1 mikrofotolarda 6z oksini tapir (Sokil 2). Belo
ki, hidrotermal doyisilmis zonalarda kvars damarlarinda magmatogen mongoli pirit, xalkopirit,
¢cokma-biogen mansoli qlobulyar pirit, hipergen dayisilmis sulfidlor genis yayilmisdir. Eyni zamanda
niimunolorin qatisiq elementlori elektron mikroskopda dyronilmis vo bu fikir todqiqatlarda 6z oksini
tapmisdir. Hipergen zonalarinda pirit donslori domir hidroksidlari ils hasiyelonmis formadadir.

c) a)
Saokil 2. Carl Zeiss mikroskopu ils filiz minerallarin tasviri a) pirit b) xalkopirit, ¢) piritin
(ag) qlobulyar aqreqatlarinin koloniyasi elektron-mikroskopik tesviri d) xalkopiritin elektron-
mikroskopik tasviri

Geokimyavi ndqteyi cohatdon zona daxilinds filizlosmo sahslorindon gétiiriilmiis niimunalorin
silikat vo kimyovi element analizi aparilmis asas minerallagsma zonalarinda vo yan siixurlarda yayilan
baglica kimyovi elementlar, oksidler va siixurlarin mineroloji torkibi toyin olunmusdur. Bilovasita,
Bu elementlordon Cu, Zn, Mn, Pb, V, Co, Mo, Ni sabit olaraq yayilmisdir. Vo, aparilmis kimyavi
element vo silikat analizino asason geyd edo bilorik ki burada rast golinan Ni, Cu, Cr vo s. kimi
elementlor minerallasma zonalarinda (Bas Kiingiit, Bucaq, Dasagil) onlarin analiz naticosinds alinan
komiyyat miqdarlart konsentrasiya klark miqdarlarinadan yiiksok olmusdur (Cadval 1).

Cadval 1. Bas kiingiit sahasinin mikrokomponentlarin analizi, ( %-19).

‘SJ‘\E‘ Sr ‘ Ni Mo Cu Zn As % ‘ Cr
10,0338 | 0,0157 | 0,0012 | 0,0161 | 0,0162 | 0,0019 | 0,0449 | 0,0053
2 10,0254 | 0,0709 | 0,0011 | 0,0240  0,0162 | 0,0021 | 0,0393 | 0,0645
30,0335 | 0,0629 | 0,0010 | 0,0321 | 0,0165 | 0,0028 | 0,0093 | 0,0453
4 10,0932 | 0,0314 | 0,0009 | 0,0162 | 0,0048 | 0,0019 | 0,0168 | 0,0342
5 10,0254 | 0,0551 | 0,0018 | 0,0241 | 0,0081 | 0,0022 | 0,0449 | 0,0890
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Natica
Beloliklo, Vondam zonasi daxilindon gotiiriilmiis niimunslorin hom mineraloji homdo
geokimyavi tohlilino osason geyd etmok olarki zona daxilinde (Bas Kiingiit, Dasagil, Bucaq)
sahasindon oldo olunan niimunoalords elementlorin konsentrasiya klarklarinin yiiksok olmasi bu
sahalarin filizo perspektli orazilor olma ehtimalini artirir. Qeyd olunan sahslorde Ni, Cr, Cu kimi
elementlorin sabit olaraq yayilmasi golocokds burada geoloji islorin aparilmasinin vacibliyino zomin
yaradir.
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BJIUSAHUE I1IOJIA HA MOPAJIBHBIE PEHIEHUSA

JUKAMAJIOBA 3APUHA CAUJKAPUMKDbI3bI
CTyaeHTKa CUXO0JIOTHYEcKOro (pakyibpreTa yHUBepcuTera « TypaH-AcTaHay

Hayunsiii pykosoautens - KYCAMHOB KAUJIAP KAMCAPOBUY
HoxTop dunmocoduu, TOLUEHT
Acrana, Kazaxcran

Annomauusa. B cmamove paccmampusaomcs 2eHOepHble pa3iuyus Y MyHCUUH U HCeHWUH 8
NPUHAMUU MOPATbHBIX PeUeHUll, C AKYeHmoM Ha 0COOEHHOCU UHMYUMUBHO20 U PAYUOHATbHO20
nooxo0oe. Hccnedosanue onupaemcs Ha ONPOCHUK UHMYUMUBHO20 CIUJISL MbluLleHuss Dncmaina, a
maxoice MemooOuKy OYEeHKU YPOGHS pazsumusi MopanbHoz2o cosHanus JI. Konbepea ma ochoge
MOpPanbHuIX Ounemm. B xode uccnedosanus 6viasneno, 4mo umes pazuvili YPOGeHb DPA3GUMUS
UHMYUYUU, MYHCUUHDBL U HCEHWUHBL He UMEIOm MAKUX Jice pa3lIuiull 8 yposHe pa3eumus MOPAIbHO20
cosHanus. Takowce 6blACHEHO, YUMo SHUMAHUE AKYEHMUPYemcs HA PA3HbIX ACNEeKmax MOPAnu: y
MYJHCUUH — 4eCmb U OOCMOUHCMBO, HCEHUJUHbL — CHPABedUBOCHb U 000POA*CENAMeNbHOCHb.
IIpeonacaemcs ucnonvzoeams mu OaHHble 68 NPUKIAOHBIX UCCAEO08AHUAX, HANPABIEHHbIX HA
u3yyeHue MOPANbHLIX OPUEHMAYULL U 2eHOEPHbIX O0CODEHHOCmell HPABCMBEHHO20 pAa38Umusi 8
PA3IUYHBIX COYUANBHBIX U NPOPECCUOHANbHBIX chepax.

Knrouesvie cnoea: mopanvHoe co3nauue, 2eHoepHvle paziudus, MopaibHbvle Ouiemmsl JI.
Konvbepea(cunomemuueckue cumyayuu O OYeHKU YPOBHA MOPAibHO20 pa3zeumus), OnpocHux
Oncmaiina, uHmyuyus, UHMYUMUBHBILU CMULbL, UHMYUMUBHbIE CNOCOOHOCMU, DAYUOHATILHOCHb,
MOpanbHble NPUHYUNDGL, KIACCUDUKAYUSL HOPM MOPAIU, NPEKOHBEHYUANbHBIU, KOHBEHYUATbHDIL,
NOCMKOHBEHYUAIbHDBLLL, NOGedeHUe, CNPA8eOIU8OCHb.

THE INFLUENCE OF GENDER ON MORAL DECISIONS

Abstract. The article examines gender differences between men and women in making moral
decisions, with a particular focus on the features of intuitive and rational approaches. The study
relies on Epstein’s Intuitive Thinking Style Questionnaire, as well as L. Kohlberg’s method for
assessing the level of moral consciousness through moral dilemmas. The findings indicate that,
despite differences in the level of intuitive development, men and women do not demonstrate the
same differences in the level of moral consciousness. It was also revealed that attention is directed
toward different aspects of morality: men tend to emphasize honor and dignity, whereas women
focus on justice and benevolence. The results are proposed for use in applied research aimed at
studying moral orientations and gender-specific characteristics of moral development across
various social and professional contexts.

Keywords: moral consciousness, gender differences, Kohlberg’s moral dilemmas
(hypothetical situations for assessing the level of moral development), Epstein’s questionnaire,
intuition, intuitive style, intuitive abilities, rationality, moral principles, classification of moral
norms, preconventional, conventional, postconventional, behavior, justice.

AKTyanbHOCTh. B coBpemMeHHOM OOIeCTBE TeHAEpPHbIE CTEPEOTHUIB OciaabeBalT, u
TPaJAUIIMOHHBIC MPEACTABICHUS O MYXKCKHX U KEHCKHX LIEHHOCTAX mnepecmarpuBaiorcs. OJIHAKO
0CTaéTCsl OTKPBITHIM BOIPOC, COXPAHSIOTCS JIM PA3JIMYMsl B MOPAIBHBIX MPUOPUTETAX MYXKUYUH U
KCHIIMH WU K€ ypOBEHb UX MOpajabHOro co3HaHus uaeHtudeH. MccrmemoBanus JI. Konbepra,
K.Iuaxe, P. Dpucnopd, I[1.Konseii, b.I'aBpoHCKH, OLICHHBAIOMUX BIUSHUE HHTYUTUBHOTO TTOIX0/1a
B F'€HJEPHOM KOHTEKCTE, 3aTPYAHIET OHO3HAUYHbIC BBIBOIbI. JJaHHOE MCClIeI0BaHNE aKTyaJIbHO, TaK
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KaK IO3BOJIAET HE TOJIBKO BBIABUTH TIEHJEPHBIE DPA3JIMYMsl B MOPAJIBHBIX CYXKIEHUSX, HO U
OIIpEIeIUTh, Kakue (PaKTOpbl OKa3bIBAIOT HAHOOJIbIIIEE BIUSAHUE HA IIPOLIECC MPUHATUS PELICHUN.

[Ipobnema uccnenoBaHus — SIBISETCS JIM MHTYUIUS OPUEHTHPOM B HPABCTBEHHOM BBHIOOpE,
MMEET JIM MECTO I10JIa CWJIBHOE 3HAYEHHE B KOHEYHOM PAa3BUTHE MOPAJIBHOIO CO3HAHHUS, HA KaKHE
HOPMBI OITUPAIOTCSI MY KUMHBI U )KEHILMHBI B CBOEM 3aKJIIOUEHUE.

[lens: ompezneseHue CTENEHW BIUSHUS MHTYUTHBHOIO IOAXOAA Ha IPOLECC NPUHATHS
MOPAJIBHBIX PELICHUM.

OOBeKTOM UCCIIeIOBAaHMSI — MYKCKOE M KEHCKOE MOPAJIbHOE CO3HAHMUE.

[Ipenmer uccnenoBaHusi — reHIEpHbIE Pa3INyus B IPUHATUN MOPAJIbHBIX PEILICHUH.

Metoabl: MeTOAMKa OLEHKa YpPOBHA pa3BUTHA MopaiabHoro cos3Hanus JI. KonbOepra,
knaccudukanuu HopMm Mopanu M. Ossowska u onpocarka uaTyUTHBHOTO ¢TI C. D1icTaiiHa.

Bompoc 0 TOM, Kak MyXYMHBl M JKEHIUMHBI IPHUHUMAIOT MOPAJIbHBIE DPELIEHUS, JABHO
HWHTEpPECyeT HccliefoBaTee B 00macTu meuxoioruu U grocodun. Ocodoe BHUMAHNE TPHUBIICKACT
UHTYUTUBHBI MOAXOA K OLEHKE MOPAJIBHBIX JAWIEMM, pa3jIMuus B IPHUOPUTETAX MEKAY
KOJUIEKTUBHBIM 0JlaroM M JIMYHBIMM HHTEpPECAMM, a TaKK€ BOCIPUSATUE CIPaBEIJIMBOCTH U
coctpaganus. COBpeMEHHBIE HCCIIEIOBAHUS CTPEMSATCS BBIICHUTH, OOYCIIOBJIEHBI JIU 3TH Pa3IndMs
OHMOJOrMYeCKMMH OCOOEHHOCTSAMU 10J1a WU, CKOpPEE, COUAIBHBIMU U KYJIbTYPHBIMU (PaKTOPaMHU.

[Ipuctynas Kk pacCMOTPEHHIO OCHOBHOM TE€MBI CTaThH, CIIOBO «MOpaib» OEpeT UCTOKHU C JaT.
mores «oOmenpuHsaTeie Tpaauuumn»[1]. Ilox 3TuM TepMHUHOM ompenensieTcs COBOKYIMHOCTh HOPM
MOBEJICHMSI, CJIOKUBIIMXCS B 001IeCTBE. DTO CBOETO poJia COLUANIbHBIN KOIEKC, KOTOPBIA OTpakaeT
YCTaHOBUBILHUECS PEIPACCYAKH U MTPaBUIIa B3aUMOJICHCTBUS.

Kan Ilmaxe BbIIENSUT [BE CTaJuM MOPAJIBHOTO pPa3BUTUS y JETEH, pa3avyarolIuecs
OpHEHTAIlMe Ha BHEIIHWE aBTOPUTETHI MJIM Ha BHYTPEHHUE MopaibHble HOpMBI. [lepBas cramnus,
Ha3blBa€Masl CTaJAME€d MOPAJIbHOIO MPUHYKIACHUS, XapaKTEpU3YeTCsl ArOLEHTPUYHOCTBIO U
3aBUCHUMOCTBIO OT YY>KOro MHeHMsA. BTopas ctaaus, ctanus MopajbHOW KOOIepaluH, cCBi3aHa C
JeIIeHTpalueil 1 CHOCOOHOCTBIO YUUTHIBATh UyKHUE UHTEpechI[2].

Jloypenc Konwbepr, onupasicb Ha Tpyasl [Inaxke, cTpeMuscs omnpeaenuTh yHUBEpPCAIbHbBIE
CTaJIuu MOpAIbHOrO cyxaeHus. B 1950-1960-x ronax oH pa3paboTai cepHio MOPAIbHBIX TUIEMM
JUISL OLIEHKH YPOBHSI MOPAJbHOIO Pa3BUTHUS. DTU JAUJIEMMBI MPEACTABISIIN COOON THIIOTETUYECKHE
CIIOXKHBIE CUTyallMd, TaKM€ KaK BOIPOC O TOM, JOJDKEH JM MY)KUMHA YKpAacTh JIeKapcTBa s
CMepTENIbHO 0OJIbHOM KEHbI MM 00sI3aH JIM KallUTaH OTIPaBUTh COJIJaTa HA CMEPTEIbHOE 3aJaHHe.
OTKpBITBI  XapakTep BOMPOCOB IMO3BOJSUI TIIyOXKe TOHSATh LIEHHOCTH M MHPOBO33pPEHHE
PECIIOHICHTOB.

JI. Konsbepr B pe3ysbTaTe CBOMX HCCIIEJIOBAHUI BBIIEIMI LIECTh CTAIUi MOpPaIBLHOTO
Pa3BUTHA, KOTOPBIE PACIPENEIAIOTCS HA TP YpOBHA. OLIEHKa MOPAJIBHBIX CYKIEHUN ITPOBOAMIIACH
HE 10 KPUTEPUIO NMPABUIBHOCTH WM HETPAaBUIIBHOCTH ITOCTYIIKA, @ HA OCHOBE MOTHBALIMH, JIEKAIEH
B OCHOBe pemeHus[3][4].

Ot  Tpu  YpPOBHS  Ha3BaHbl  INPEKOHBEHLUOHAJIBHBIM,  KOHBEHIWOHAJIbHBIA U
ITOCTKOHBEHIIMOHAJIBHBIMN.

[IpexoOHBEHIIMOHANBHBIN YPOBEHb XapaKTEPU3YETCsl SrOLEHTPUUYHOCTHIO. 371€Ch MOCTYNKHU
OLIEHUBAIOTCS UCXO/s U3 JTMYHOM BBITOABI U (pM3MYECKHX nocieAcTBuil. Ha nepBoii ctanuu 1aHHOTrO
YPOBHSI Y€JOBEK OPHUEHTHPYETCS Ha TOOLIPEHUs M Haka3aHHs, BO BTOPOW CTaauu mpeolianaeT
MHCTPYMEHTAJIbHBIN I€JOHU3M, /1€ BaXKHBIM CTAHOBUTCS yIOBJIETBOPEHUE COOCTBEHHBIX HYK].

KoHBeHIIMOHANBHBIM ypOBEHb HACTYNMAaeT TOI/A, KOTJAa WHIAWBUJ HAaYMHAET NPUHUMATh
MOpaJIbHbleé HOPMBI pe(epeHTHOM TIpynmbl (3HauMMas TIpyMmna, ciayXam@as OPUEeHTHPOM MJis
MHAMBHUAA), OyAb TO CEMbs, KiacCc WIM PEIMruo3Has oOluHa. DTH HOPMBI MPUHHUMAIOTCS 0€3
KPUTUKHM M BOCIPUHUMAIOTCS Kak aOcomtoTHble. [IpuMepom MoryT ObITh OuOselickue 3amoBes,
KOTOpBIE HEe BHIPAOOTAHBI YEIOBEKOM JINYHO, HO MIPUHUMAIOTCS UM KaK UCTHHHBIE M 00s3aTelIbHbIC
npaBuia. IlepBas cTanusi JaHHOTO YPOBHS XapaKTepHU3yeTcs KOH(MOPMHOCTBIO, I/I€ YEIOBEK
CTpeMHuTcsi ObITh Kak Bce. Ha BTOpOH cTaguu BO3HHMKAeT MOpPab J0Jra, YEJIOBEK YKE MOXKET
3aIMIIATH CBOM MPaBa, ONMPAsICh HA COLUAJIBHBIE HOPMBI.
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[TocTKOHBEHIIMOHAIBHBIN YpOBEHb BCTPEUAETCS PENKO, Jake cpeau B3pociblx. Ha 3tom
ypoBHE Yy 4eloBeka (OPMHUPYIOTCS COOCTBEHHBIE MOpajbHbIE NPUHLUIBL, KOTOPbIE MOTYT
OTIMYATBCA OT HOPM OOIIECTBA, HO COXPAHSIOT YHHMBEPCAIBHYIO IIEHHOCTB. 371€Ch Pa3BHBAETCS
MOpajb, OCHOBAaHHAsl Ha JEMOKPATUYECKUX MPUHIMNAX U cornameHuu. [lociaenuss cragus 3Toro
YPOBHSI BKITIOYAET MPUHLUITBI COBECTH, KOT/Ia YEJIOBEK PYKOBOICTBYETCSI CBOUMH TITyOOKO JTMUHBIMU
HPABCTBEHHBIMU yOCKICHUSIMH.

B o6mem, monmens MopanbHbix cyxnaeHuit JI. KomwsOepra ocrtaércss panmoHanbHOW W
OCHOBBIBAETCSI HAa MPEAMNOIOKEHUH, YTO JIOAM MPUHUMAIOT PEIICHUS COIJIACHO CBOEMY YPOBHIO
pasButus. [lo ero MHEHMIO, MOpaJIbHbBIE CYXKAECHHSI COCTABISAIOT €IUHYI0, KOTEPEHTHYIO CUCTEMY,
COOTBETCTBYIOIIYIO OJJHOM M3 LIECTH CTaJaui, npeanokeHHbx Konpbeprom, B KpaiiHeM ciiydyae —
JIBYM CMEXHBIM|[5].

MopanbHble cykIeHus GOPpMUPYIOTCS HE TOJIBKO HA OCHOBE KOTHUTUBHBIX MOJIEJICH, HO TAaK¥Ke
C ONOpOM Ha MHTYMIHIO U CIIOCOOHOCTh PAacHO3HaBaTh COLMAJIBHYI0 3HAYMMOCTb DPA3IMYHBIX
CUTyalui.

JIy1s BBISIBJICHUSI CKIIOHHOCTH K MHTYUTUBHOMY WJIH PAllMOHAIBHOMY IOJXOJY MCIIOJIb3YETCs
ONPOCHUK HHTYUTUBHOrO cTuis no C. OmncraiiHy. DTOT NCUXOAMATHOCTUYECKUI HHCTPYMEHT
U3MEpsET, YeM DPYKOBOJCTBYET 4eJIOBEK INpHU BbIOOpe cBouX nedcTBui. C. DNCTailH MHTYULMIO
paccMaTpuBaeTCsl ¢ JABYX CTOPOH — Kak CHEHU(PHUUECKUIl BHUJ MBIIUICHUS M KaK JIMYHOCTHOE
Ka4yecTBO[6].

OncrailH MOAYEPKUBAJ, YTO PALMOHAIBHBIM M WHTYUTHUBHBIM CTHWJIM MOTYT YCIEHIHO
JOTIONHATh Apyr Apyra. WHTYWTUBHBIA MOAXOJ OCOOEHHO MOJIE3€H ISl OBICTPOro BOCHPUSATHSA
CUTYyallM{ U BHIOOpPE AaTbHEUIINX NEHCTBUI B YCIOBUSAX HEOIpeIeIeHHOCTH. B 3TOM HccnenoBanus
OTIPOCHMK NMPUMEHSIICS JIsl aHaJIU3a 3HAYeHNUS UHTYUIIUY B IPUHATUN MOPAJIbHBIX PEIICHUM.

B uccnenosanuu npunsanu ydactue 34 ctyaeHra yHuBepcurteta « Typan-Acta"a»: 17 My 4nH
n 17 xeHmuH B Bo3pacte oT 18 mo 23 ner, He pa3iIHyalolUXCs MO YPOBHIO OOpa3oBaHUS U
AeMorpagpruecKuM MoKazaTessiM.

Ha nepBom stare ydacTHUKM Ha 6a3ze JTUYHOTO OMbITa U KYJIbTYPHO-PETUTHO3HBIX IIEHHOCTEH
3alOJHWIM ONPOCHUK MHTYMTHBHOTO CTWJS OTICTaiiHA, KOTOpbIM BKIoyaeT 20 yTBEPKIACHHIA.
PecnionentaMm npeanaranoch BIOpaTh BapuaHT OTBETA AJIS KaXKJIOTO YTBEPKACHUS. Y TBEPKIICHUS
CTPYIIIIUPOBAHBI B JIB€ HE3aBUCUMBIE MIKAJIbl: «MHTYUTHBHAs CIIOCOOHOCTBH» U «HUCIIOJIb30BAaHUE
UHTYyUIum». [lpuMeHeH Ui aHalvM3a B3aUMOCBSI3M MEXKIY WHTYUTHBHBIMH CKIOHHOCTSIMH U
MOpaJbHBIMU YCTAHOBKAMHU yYaCTHUKOB.

Jlanee 1715t OLIEHKH YPOBHSI MOPAIbHOT'O CO3HAHUS UCTIBITYEMBIX OblIa UCIIOJIB30BaHA METOIUKA
Jloypenca KonnOepra, cocrosimasi U3 JAEBITH JUIEMM, MPEACTABISIONMX COOON TMIIOTETHYECKYIO
CUTYalUIO0 C KOH(QIUKTOM MEXIy 3aKOHHOCTBIO U YEJIOBEYHOCTHIO. PeCriOHAEHTHI JOKHBI OBLIN
c/ienaTh BHIOOP U 0O0OCHOBATH €r0, YTO MO3BOJIMIIO OL[EHUTh UX MOPAJIbHbIE IPUHIIUITHI HE Ha YPOBHE
pe3ynbTara, a Ha OCHOBE JIOTHKHU MPUHSATHUS PEIICHUS.

IIpy cTaTUCTMYECKOM aHaJIW3€ OTBEThl YYAaCTHUKOB Ha JUIEMMBI JOIOJHUTEIBHO
OIICHUBAJIUCH C UCIIOJIB30BaHUEM Kilaccuukauu HopMm Mopaiau o M. Ossowska.[7] DTo momoriio
OTIpEAENINTh, KAKUMU MPUHLUIIAMU PYKOBOJCTBOBAJIUCH PECIIOHACHTHI NPU NPUHATUA MOPAJIbHBIX
pelICHUIA.

Pe3ynbpraTsl. AHaNIM3 1aHHBIX ONPOCHHUKA UHTYUTUBHOTO CTUJISI BBISIBUJI T€HAEPHBIE PA3IUYUS:
MY>KUYHHBI PEXKe, YeM >KCHIIUHBI, OMUPAIOTCS Ha MHTYHUIMIO U JEMOHCTPHUPYIOT Oojiee HHU3KUN
YpOBEHb UHTYUTUBHOM criocoOHocTH.(Tabnmmal)

Ha BTOopoMm 3Tarie ncciaenoBanus, OCHOBAaHHOM Ha aHalu3e 0TBETOB Ha nuinemMmbl JI. Konb6epra,
O0buT0 00paboTaHo 1224 OTKPBITHIX OTBETAa Y4acTHUKOB. OTBETHI KJIACCH(PHUIMPOBATHCH IO TPEM
YPOBHSIM: MIPEKOHBEHIIMOHAIBHOMY, KOHBEHIIMOHATLHOMY U IIOCTKOHBEHIIHOHATLHOMY .
CyIIecTBeHHBIX TCHIEPHBIX Pa3IMYMid B YPOBHSAX MOPAIBLHOTO CO3HAHHS OOHAPYXEHO HE OBLIO.
OpHako >KEHIIMHBI JEMOHCTPUPOBAIM HECKOIBKO 0OJiee BHICOKUN YPOBEHb , YEM MYKYHMHBI, C
pasnurieit Ha 4, 5%.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



[ICUXOJIOTUYECKHE HAYKHU

Impact Factor: SJIF 2023 - 5.95 PSYCHOLOGICAL SCIENCES 12s
2024 -5.99
Tabmuma 1
Pe3ynpTathl ucciaeoBaHus
[TapameTpsl ‘ My>K4HHBI ‘ JKeHmuHb!

OnpocHUK MHTYUTUBHOTO CTHJISL D1icTaliHa

Illxana uatyutuBHo# | 30,5 OasmmoB, crenaitH | 38,5 OannoB, CTeHaWH
cnocobHoctu (0amn, cteHaiis, | 4,1, ypoBeHb HeMHOro | 6,7, ypOBEHb HEMHOTO
YPOBEHB) HUXKE CPEJTHETO BBIIIIE CPETHETO

IIxana HCIIONB30BaHuAg | 29,5 OayuioB, cTeHaiH | 36.9 OauioB, CTeHAMH
uHTYyuuu (6amn, creHaiiH, | 4,4, ypoBeHb HEMHOrO | 6,7, ypOBEHb HEMHOTO
YPOBEHbB) HUXKE CPEJTHETO BBIIIIE CPETHETO

Meroanka OIeHKH YPOBHS pa3BUTHS MOpabHOTO co3HaHus (Jumemmsr JI.
Konbepra)
[TpekoHBEHIIMOHATEHBIN 0% 0%

KonBeHIIMOHAIBHBIN 45,3% (277 oTtBETOB) 40,8% (250 oTBeTOB)
[ToCTKOHBEHIIMOHAIIBHBII 54,7% (335 oTBeTOB) 59,2% (362 oTBeTOB)

AHanm3 B3aMMOCBSI3H PE3YJHTATOB MIEPBOTO M BTOPOTO ITAIOB MCCIIEAOBAHMS TOKA3aj, Y4TO
WHTYUIIMS HE UTPAET 3HAYUTEIHHOU PO B (JOPMUPOBAHUU MOPAIBHOTO co3HaHMs. HecMoTps Ha
BBIp)XCHHBIC PA3 MUKl B pE3yJIbTaTaX OMPOCHUKA MHTYUTHBHOTO CTHIIS, aHAJIOTUYHBIC Pa3lIudusl He
MPOSBIIINCHL B oTBeTax Ha nuiemmbl JI. KompOepra. DTo ykasplBaeT Ha TO, YTO BIUSHHUE
paIMOHATLHOCTH U MHTYHMIIUU HA MOPAJILHOE Pa3BUTHE MOXKET OBITh OTPaHHUYCHHBIM.

Jyist 6oree neTanbHOTO MOHUMAaHHUS TPHHIIUIIOB, KOTOPBIMU PYKOBOICTBOBAIUCEH PECTIOHICHTHI
MIPU IPUHATHH PEIICHUH, UX OTBETHI OBLIU JIOTIOJTHUTEIILHO MTPOAHATU3UPOBAHBI C HCIIOJIb30BAaHHEM
knaccudukamuu HopM Mopanu M. Ossowska (Tadsmna 2).

Ta0mnuua 2

MopaiibHbIE HOPMBI
Hopwmsl My>K4nHBI JKeH1muHbI
Hopwmsbl noctounctBa | 33 % (202) 17 % (104)
Hopwmsl 24 % (146) 27 % (165)
HE3aBUCUMOCTH
Hopwmbl noBepust 33 % (202) 32 % (196)
Hopwmebr 5% (31) 10 % (61)
CHpPaBeJIMBOCTH
Hopwmbl pasnoro poxma | 5 % (31) 14 % (86)
THYECKHE
no0poaeTenu

Knaccudpukammst Hopm mopanum M. Ossowska mo3Bomwia Tiy0ke H3y4dTh TEHACPHBIE
pas3iiniuAa B IOAX0AaX K MOPAJIbHBIM PCUICHUAM. HCKOTOprC HOPMBI 6BIJ'II/I HWCKJIOYECHbI U3 aHaJIn3a
BBUJY OTCYTCTBHS OTBETOB, COOTBETCTBYIOIIMX JTHM HOpMaMm, WU HUX HEPEIEBAaHTHOCTH K
npeaACTAaBJICHHBIM JUJICMMAaAM.

PesynbraTel Kiaccuukanuy mokasai, 4YTo MyKUYUHBI U KCHIIHHBI aKIICHTUPYIOT BHUMaHHE
Ha pa3HbIX aCIICKTaX MOpaJin. My)K‘-II/IHBI qamuie mMpuaarT 3HAYCHUC Y€CTU U JOCTOMHCTBY, B TO BPCMA
KaK JKEHIIMHBI CIIPABEIUIMBOCTH M TOOpOXKeIaTeIbHOCTH. KpoMe TOro, KEeHIIMHBI HEMHOTO Yallie
oOpamaroT BHUMaHUE HAa HOPMBI HE3aBHUCUMOCTH. OJHAKO 3TO HE MOJpa3yMeBaeT aOCOIFOTHBIX
pa3MuMii: aKIEeHT MY)XYMH Ha YeCTH M JOCTOWHCTBE HE JIeaeT KCHIMH MCHEE YCCTHBIMH, a
OpHUCHTAlHA KCHIIWH Ha CIIPABCAJIMBOCTD U I[O6p0,[[€TeJIB HE CHIDKACT 3HAUYUMOCTHU 3THUX ITOHITUU
it My>arH. OOIIre YepThl HAOIIOJAF0TCS B TAKMX HOPMaXx, KaK JOBEpHE.
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Pe3ynbrathl AEMOHCTPUPYIOT TEHACHIIUIO K CXOXKECTH MOPAIBHBIX NMPUHIIUIIOB Y MYXUYHUH U
KEHIIMH. B coBpeMEHHOM OOIECTBE TPAaHUIBI TEHICPHBIX pPa3IUYUil CTAHOBATCS BCE MEHEE
BBIPOKCHHBIMU OJlarojiapsi KyJbTYpHBIM W COIMAJIbHBIM H3MEHEHHSIM. ['€HliepHOE paBEHCTBO,
MePEOCMBICIICHHE POJIeH W OCiabJICHHE TPAJAMIIMOHHBIX CTEPEOTHIIOB CIIOCOOCTBYIOT TOMY, UTO
MpPEICTaBUTENN OOOMX TIOJOB CBOOOJHEE BBIOMPAIOT TPOPECCUU, UHTEPEChl W IKU3HCHHBIC
MPUOPUTETHI, KOTOPHIE pAaHEE CUUTAIUCh XapaKTepHBIMU ISl ompenesiéHHoro mnoja. Hampumep,
KEHIIMHBI BCE Yallle MPEyCleBaloT B HAYKe U TEXHUKE, a MY>KUYMHBI BCE aKTUBHEE yYaCTBYIOT B
BOCIUTAHUHU JCTEH U TYMaHUTAPHBIX Mpodeccusix. DTU U3MEHEHUS, HApsIly ¢ pPa3BUTHEM T'€HASPHON
TEOPUHU U PACHIMPEHUEM IPaB, ACIAI0T OOMECTBO 00JIee MHKIFO3UBHBIM U YMEHBIIIAIOT Pa3InIMs B
YPOBHSIX MOPAJIBHOT'O CO3HAHUSI.

Takum 00pa3oM, MOKHO CHENATh CIAEAYIOIINE BHIBOIBI:

1. Ha ka3zaxcTaHCKOW BBIOOpPKE BIIEPBBIC IPOBEJCHO IICJCHAIIPABICHHOE HCCIICIOBAHKE
TEHCPHBIX PA3IUUYHMI B MOPAJILHOM CO3HAHUHM C UCTIONb30BaHueM nuiieMM JI. KonsOepra, octanpHbie
HCCIIe0BATENIM 3aHUMAIUCH (hparMeHTApHO.

2.  YpoBeHb MOPAJILHOTO CO3HAHUS Y MY>KUUH U JKEHILUH CXO0, C HECOOTBETCTBUEM B 4, 5%
B CTOPOHY 00Jiee BBICOKOTO YPOBHS Y JKEHIIIHH.

3. BrIABICHO HE3HAYUTENPHOTO BIMSHUS PAlMOHAIBHOCTH W WUHTYUIIMH B Pa3BUTUHU
MOPJIBHOT'O CO3HAHUSL.

4. OOHapy>XeHBI pa3IMIUs B MOPAITBHBIX HOPMaX, KOTOPBIMU PYKOBOJCTBYIOTCS MYXYHHBI 1
KCHILIMHBI TIPU pelIeHu: AuiieMM. My>K4uHbI POKYCHUPYIOTCS Ha YECTU M JOCTOMHCTBE, KEHIIIMHBI
K€ - Ha CIPABEIIJIUBOCTH U I0OPOKEITATETHHOCTH.

Hcxons u3 BEIBOJIOB, X0TeNa ObI clIeNaTh CIeAYIONINe PEKOMEHIANN:

1. OnTumuzanust MeToauKu MopainbHbIX auiemM JI. Konsbepra. Metoanka BKITIOUaET JIEBSITh
TWIeMM, KakJgas U3 KOTOPBIX COAEPKUT MHOXXECTBO BOIPOCOB, TPEOYIOMIUX JETaIbHOTO
o0ocHOBaHUs OTBETOB. [IpakTHyeckoe MPUMEHEHHE II0Ka3ai0, YTO HEKOTOPHIE TUIEMMBI UMEIOT
CXOXKMU KOHTEKCT U BOIPOCHI (HAIpHUMEP, TPEThsl U IIECTasi, BTOpask M MATasl), 4YTO YBEJIUYUBAET
KOTHUTUBHYIO Harpy3Ky Ha pecroHeHTOB. [lomHOE MpoX0oKaeHne METOIMKH 3aHUMAET OKOJIO Yaca,
U K €€ 3aBEepLICHUI0 YYACTHUKU HMCHBITHIBAIOT 3HAYMTENIBHOE YTOMJIEHHE, YTO MOXET CHHXKATb
Ka4eCTBO OTBETOB M K €€ 3aBEPIICHUI0 YYACTHUKHU HCIBITHIBAIOT 3HAYUTEIHLHOE YTOMJICHHE, UTO
MOXET CHWXaTh KaueCTBO OTBETOB. B Takux yCIOBHSX MOBTOPSIOMIKUECS AWIEMMbl MOTYT
BOCIPUHUMATHCS MEHEE OCO3HAHHO, & OTBEThl HA HMX — J1aBaThCsl C MEHbIIEH MOTHBauueu. s
MOBBIICHUS () PEKTUBHOCTH MCCIICOBAHNS U YMEHBIIICHHS HATPY3KU HA YYaCTHUKOB MpeiaracTcs
COKPaTUTh KOJIMYECTBO JUJIEMM, UCKITIOUUB TyOIUPYIOIIHECs CIICHAPHH.

2. JIOTIOJIHUTh MHTEPIPETAIUIO pe3yibTaToB 1o aunemmam JI.Koas0epry 1onoaHUuTeIbHBIMU
KiaccupukanusiMu. TpaguiimOHHO WHTEPIpeTaIusl pPe3yJbTaTOB METOAMKHA HampaBjieHa Ha
OTpeJIeJICHUE YPOBHSI MOPAJIBLHOTO CO3HAHUS pecrnoHAeHTOB. OHAKO aHaJIN3 OTBETOB MOKA3bIBACT,
YTO METOJMKA 00JaJaeT MOTCHIMAJIOM i Oojiee TIIyOOKOH OIEHKHM MOPaJIbHBIX MPUOPHUTETOB
JUYHOCTH OJlarojiapsi pa3BepHYThIM pacCykIeHUusIM. MHO# Oblila MpoU3BeACHA TaKas MOMBITKA 32
cyeT kinaccudpukauu HopMm Mopaiau M. Ossowska, KOTopasi T03BOJISIET BBIIBUTH, HA KAKUE ACTICKTHI
Mopasi (CIpaBeJIMBOCTb, JOCTOMHCTBO, IOBEPUE U JIP.) OMUPAIOTCS PECTIOHCHTHI MPU TPUHITHU
pemeHuii. BkitoueHne Takoro moaxoja JenaceT aHauu3 00Jiee MHOTOTPAHHBIM M TTO3BOJISET JTyUIle
MIOHSITh HMHIUBUAYaTbHBIE 0COOCHHOCTH HPABCTBEHHBIX PEIICHUIA.
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BJIMSIHUE TEXHOJIOT'NM OBPABOTKHU ITIOYBbI HA COAEP) KAHUE
BJIAZKHOCTHA
KYPBAHTAEB P.

n.c-X.H, mpodeccop, UITA 3aBexyrommii oTaenom

I'EJAUEB O.A.
UIIA, nccaemoBaTeib
V36ekucran, TamkenT yn. Kamaphuuca,
HNHcTuTyT NOYBOBEIEHUS M arPOXUMHUUYECKUX UCCIEA0BAHUI

Annomauus. B cmamve npusedenvl OanHvle IKCNEPUMEHMA, NPOBEOCHHO20 HA MUNUYHBIX
O02apHbIX cepo3émax, UCnoIb3yemvix 8 3emaedenuu. B xo0e sxcnepumenma Ovinu ucnvimanvl mpu
paziuyHvle mexuonoeuu. lloxazano uzmeHenue 61ANCHOCMU NOUGLL 8 MeUeHUe 8eemAayuoHHO20
nepuooa Ha epsoKax 03UMOU NULEHUYbL, NOCESTHHBIX N0 MPAOUYUOHHOMY CROCOoOY, mexHono2uu « O» u
no eapuanmy Hynesou oopabomku cesakamu bpasuruu u C3C 1,2-Kazaxcman. Baasichocmo 6
nosepxnocmuom cioe nouswl (0-5 u 5-10 cm) cocmasnsiem 3,8-5% (22-31 m/2a), a 6 noonaxommuwix
cnosx - 5,0-7,2% unu 130-201 m3/2a. Brasicnocms 6 noORAxXommom cioe nou6bl 6 CpeOHem COCMAGULA
10,6% (272 Mm/2a), a 6cxo0bl nonnocmoto 630uiiu 60 6mopoti nonosune geepans. K smomy spemenu
2nyouna yenasxicHerus noussl oocmuena 60 cm. Takas 61ax)cHOCmb No48bl NOOOEPHCUBANACH 00 ha3bl
8CX0008 NUEHUYD.

Knrwouesvie cnosa: 6ocapuviti munuyHulil cepozem, NAXomHulil, MeXHON02UsA, CeIKA, NUEeHUYd,
0CaoKU, 6AAACHOCMb, 0OpaAbOMKA NOYEHL, KoJloueHue, buomacca,

Abstract. The article presents the data of an experiment conducted on typical rainfed sierozems
used in agriculture. Three different technologies were tested during the experiment. The change in
soil moisture during the growing season is shown in winter wheat beds sown using the traditional
method, the "O" technology, and the no-till option with Brazil and SZS 1.2-Kazakhstan seeders. The
moisture content in the surface soil layer (0-5 and 5-10 cm) is 3.8-5% (22-31 m3/ha), and in the
subsurface layers - 5.0-7.2% or 130-201 m3/ha. The moisture content in the subsurface soil layer
averaged 10.6% (272 m3/ha), and the seedlings fully emerged in the second half of February. By this
time, the soil moisture depth had reached 60 cm. This soil moisture was maintained until the wheat
germination phase.

Key words: rainfed typical sierozem, arable, technology, seeder, wheat, precipitation, humidity,
soil cultivation, earing, biomass.

BBenenue. B crnenuduuecknx mNOYBEHHO-KIUMATUYECKUX YCIOBHMSIX TMAXOTHBIX MONEH
V30ekuctaHna cuctemMa oOOpaOOTKM TIOUBBI SIBISIETCS OJHMM W3 OCHOBHBIX M PEIIAIOIINX
arpOTEXHOJIOTMYECKUX MEPOTIPUATHH.

CeroaHs «T€XHOJIOTUH 3aIIUTHI TOYBBI BHEAPSIOTCS Ha Oonee yem 110 MIIH. Ta 3eMenb BO BCEM
mupe, u3 HuX B bpaswnmuu u CIIA-26,5 mnn., B Kanange, Aprentune, Asctpanuu-14 MiH., B
[TaparBae, bonuBuu, Kurtae, Ucnmannm, Ounnsaauun-2,4 MiaH. Ttay. B psne NOpuOpUTETHHIX
HalpaBJI€HUH BO BCEM MHPE BEAyTCAd Hay4yHbIE HCCIEJOBaHUS 10 HCIOJIb30BAHUIO
pecypcocOeperaronux TeXHOJIOTHI 3alUThl TOYBBI TyTeM MUHUMabHON 00paboTku mouBkl (Mini-
till) wmu npsmoro moceBa (No-till) W Mynp4MpOBaHHS TOBEPXHOCTH TIOYBBI PA3TUUYHBIMU
Marepuanamu. Oco60e BHUMAaHHE YIAEICHO COBPEMEHHBIM arpOTEXHOJIOTHSM, HCTIOIB3YEMBIM ISt
OTIpEe/ICTICHUS] BIUSHUS TEXHOJIOTMH MUHUMAIBHON OOpaOOTKH IMOYBBI HAa BOAHO-(U3MUYECKHE U
(hU3UKO-MEXaHUYECKHUE CBOMCTBA MOYB.
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MHoro4rcIeHHBIC OTBITHI U HAOIIOACHHS MMOKA3BIBAIOT, YTO OJHUM W3 OCHOBHBIX (DaKTOPOB,
JTUMUTHPYIOIIUX MPOAYKTUBHOCTH 3€PHOBBIX, 3¢pPHOOOOOBBIX U JIPYTHX KYJIbTYp MPAKTUYECKU BO
BCEX PETHOHAX PECIYONUKH Y30EKHCTaH, SBIISICTCS HU3KUH YPOBEHBb OCAIKOB U HEPABHOMEPHOE MX
pacnpenesieHrue B TeueHue rojga. B atux paiionax ocHoBHast 4acTh (75-80%) atMocepHbIX 0caaKkoB
BHIMIAJIaCT B 3WMHHE M DPAHHEBCCCHHHE Mecsmbl. HaumHas co BTOpOM TOJNOBUHBI HamOolee
MPOAYKTUBHOTO MEPHUO/A BETeTallMi 3€PHOBBIX KYJIBTYp B OONBIIMHCTBE TO/IbI PE3KO YMEHBILIAETCS
KOJIMYECTBO OCAJIKOB, MOBBIIIACTCS TEMIIEpaTypa BO3AyXa U IMOYBBI, a OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa cHikaercs 10 20-30%, yBenuyuBaeTcs HCIapeHHe C MOBEPXHOCTU MOYBHL. B pesynbrare
3TOTO B PACTEHUSAX CHWXKAIOTCSI (HOTOCUHTCTHUYECKHE, (PU3UOJOTHICCKUE U OMOXUMHUYECCKUE
MIPOLIECCHI, a B TIOYBE M BO3JyX€ HACTyMaeT 3acyxa. B aTux paiioHax B pe3yiabTaTe MHTEHCHUBHOTO
WCIIapEHUs BJIAaTW W3 MOYBBI B YCIOBUAX CYXOW M JKapKOM MOToAbl B TeueHUe 4-4,5 MecsieB mocie
yOOpKH 3€pHOBBIX KYJAbTYp K MOMEHTY CE€Ba O3MMBIX 3€PHOBBIX KYyJIbTYp (OKTSOpb) BIAXKHOCTH B
BepxHeM 0-10 cM citoe MouBbl CHUXKAETCS 10 YPOBHS TUTPOCKOMMYECKOU BiIakHOCTH (3-4%). B Takux
YCIIOBUSIX BIIAXXHOCTH HEBO3MOXHO MOJTOTOBUTH IMOYBY K MIOCEBY M KAYECTBEHHO MOCESATh CEMEHA.

B nacrosimee Bpemsi B 00J1aCTH BIMSIHUS Pa3IMIHBIX MEXaHU3MOB HA TUIOTHOCTh U CTPYKTYPY
MOYBBI TIPOBOJIUTCS PAJl HAYYHO-HCCIIEN0BAaTeNbcKuX pabor MHcTUTyTOM MOouBOBeneHus um. B.B.
HoxyuaeBa Poccun, HUM mexanusanuu censckoro xo3siictsa PAH, HUU nouBoBeneHust Ykpaussl,
MI'Y, a taxoke yuenbimu CIIIA, I'epmanuu, crpan EBponsl u Y3b6ekucrana [3; 28-30-c., 4; 39-45-c.,
1;27-28-c., 7; 122-c.]

B crpanax CHI' u Poccun npoBeIeHO MHOTO HAayYHbIX UCCJIEIOBAHUM MO TEXHOJIOTUU MUHHU-
o0pabotku u npsimoro mnocesa (No-till), u ee BrusaHHIO Ha arpodu3nyecKue CBOMCTBA MOYBHL. B
uccienoBaHusIX, npoBeneHHbIX A.M.bapaeBsiM [6: 240-c] u op., yCTaHOBJIEHO, YTO IMOJ BIMSHHUEM
MHUHUMAJIBHOW OOpabOTKH TOYBBI B OCEHHHWH MEpHOJ TUIOTHOCTh CHM3WIAch Ha 6,5-27,5%, a
I1.I1.BaciokoBBIM U JIp. U3y4€HO BIUSHUE MUHUMATHHONH 00paOOTKH MOYBHI HA TUIOJOPOIUE MTOYBHI U
MPOAYKTUBHOCTH pactenuii [1; 27-28-c. 2; 162-c. 3; 28-30-c., 4; 39-45-c.]

I'pynna yueHBIX, TPOBOAWBIIMX HcchenoBaHust B Poccum, ompoOoBana TpH pa3TUYHbBIE
CHUCTEMBbI 00paOOTKHU TTOYBKI JJISI BRIPANTUBAHUS CEIBCKOXO3SIMCTBEHHBIX KynbTyp: 1. Tpamununonnas
obpaboTka (Bcramika); 2. Munu-obpadotka; 3. Ipsmoii moceB (No-till). Pe3ynsrars! uccnenoBanus
MOKa3aJIk, YTO MPU M3YUYEHUHU BIAXKHOCTH TOYBHI B cioe 0-20 cm onHa coctaBuna 17,7-18,4% mpu
TpaauIMOHHOMN 00pabotke, 20,1% npu Munu-o6padoTke u 21% npu npsmom nocese. [Ipu nzydenun
IJIOTHOCTH MOYBHI B HA4aJIe BETETAI[HIOHHOTO Mepro/ia MU TPAJUIIMOHHOM 00paboTKe OHA COCTaBHUIIa
0,97-1,24 r/cm’, npu MuHMManeHOH - 1,15-1,33 r/cm®, mpu npsmom mocese - 1,11-1,25 r/em®, u,
HaKOHEII, K KOHITy BET€TaI[MOHHOTO TIEPHOa MPU TPAAUIIMOHHON 00paboTke oHa coctaBmia 1,0-1,30
r/cm®, mpu MuHMManeHOH - 1,05-1,25 r/cm?, mpu npamom nocese - 1,06-1,24 r/cm®. Pesynsrarsl
WCCIIEIOBaHMsI TTOKA3bIBAIOT, YTO MPH UCHOIH30BAHUM MUHUMAIBLHOM 00pabOTKH M MPSIMOTO MOCeBa
CBOCTBA MOYBKI U3 TOJIA B TOJ CTAHOBSITCS OoJee OnmaronpustHeiMU [5; 25-33-c., 7; 122-c., 8; 20-22-
c., 9; 24-27-c.]. Munu-obpaborka-pecypcocOeperaromniasi  TEXHOJOTHS, ONTHMH3UPYET
arpou3nYeCcKre CBOMCTBA MOYBBI U BOCCTAHABIIUBACT €€ CTPYKTYPY.

Metonuka ucciaenopanuil. OmNbBIT MPOBOAWIM B TpeX MOBTOPHOCTIX: 1. TpaauiimoHHBII
cnoco0, 2. Texuomorusi «O» o0paborku mouBel, 3. [ToceB 6e3 Bcmamku Ha cesuike C3C 1,2-
Kazaxcran. B HayyHbBIX HcCleOBaHUSIX TIOCTAHOBKA JIAOOPATOPHBIX, MOJIEBBIX U POU3BOACTBEHHBIX
OMBITOB ~ OCYIIECTBIISNIACH MO MeETonMKe «METoAuKA TMPOBEACHUS TOJIEBBIX  OIMBITOBY,
OnomMeTpuyecKre u3MepeHus, GeHOIOorndecKue HaOMIOACHHS, Pa3INYHbIE AHAU3HI TPOBOAUIIUCH 110
MeTouke «METOANMKHA TOCYyIapCTBEHHOTO COPTOUCHBITAHUS CEIbCKOXO3SMCTBEHHBIX KYJIBTYPY,
JUHAMUKA BJIAKHOCTHU TOYBBI - OINPeIeNsiiach TEPMOCTATHBIM METOJIOM.

Pe3yabrarel ucciaenoBaHumii M ux oOcy:kaeHue. OIHUM H3 OCHOBHBIX (DaKTOpOB,
JTUMUTHPYIOIIUX TMPOAYKTUBHOCTh 3€PHOBBIX, OOOOBBIX, MACIUYHBIX, KOPMOBBIX H 0OaXueBbIX
KyJIBTYp BO BCEX 30HAX BO3JCJIBIBAHUSA Y30CKHCTaHA, SIBJIACTCS PEKUM BIAKHOCTH TTOYBBI.
Ouszuonornyeckue (HOTOCHHTETHUECKHE U CIOXKHBbIE OMOXUMHUYECKUE MPOIECCHI, MPOTEKAIOIINE B
KOPHEBOM CHUCTEME M HAJ3€MHBIX OpPraHax IMOYBbl U PACTCHHUI B 30HAX BO3/CIBIBAHUS PECITYOTUKH,
HANpSMYIO 3aBUCAT OT KOJIMYECTBA aKTUBHOM Biaru B nmouse. Criocod u rryorHa 00pabOTKH MOUBHI
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B ATHX 30HaX SBJIAIOTCS OAHUMHU M3 OCHOBHBIX (DAKTOPOB, BIMSIOIINX HA PEXXUM BIKHOCTH O3UMOH
MIICHUIIBI. B CBSA3M ¢ 3TUM IIKMPOKOE MPUMEHEHHE MOMYYWIN Pa3IuYHbIe OpyIus (IUCKH, 3yOOBbBIE
OOpOHBI, COIIHWKW) JUIsI TOJHOTO 00OpoTa MO4YBbl Ha mIyOmHy 20-22 cM ans JIpoOieHus
00pa30BaBIIMXCs MIEpe/] TOCEBOM KOMKOB M BRIPABHUBAHUS [TOYBI, a TAK)KE MUHUMaJIbHast 00paboTKa
MOYBHI (TPaJUIIMOHHAS TEXHOJIOTHS ) U HyNeBasi 00paboTka. M3yuenue BiaustHus moceBa bpasuibckoii
cesunkoit «No Till» Ha pexuM BIa)KHOCTH MOYBBL, HA Pa3BUTHE KOPHEBOM CUCTEMBI O3UMOH MIIIEHUIIBI
«Mctuknon-6» ¥ Ha JAMHAMHUKY HaKOIUIEHMsI €10 CBIpOM M CyXoW OMOMacchl UMEET Hay4dHOe U
MPAKTUYECKOE 3HAYCHHE.

Ha nmaxoTHbIX mosisix pecnyOIuKy TaKue NCCIIe0BaHMsI IPOBOJMINCH KpailHe peako. B nepsbiit
IO/l BBIIIOJTHEHUSI HAYYHOTO IPOEKTa U3y4YeHa IMHAMMKA BIaXHOCTH Mo4Bkl B cioe 0-100 cm no 2-m
MIpeUIECTBEHHUKAM - IIIEHUIE U MHOTOJIETHEHN JIOLEpPHE Ha 2- roj mocie BCHAIIKH, a TAKXKE B
BapHaHTax TpaauloHHOoH U «No till» TexHonornu oOpabOTKHU MOYBHI U MOJKOPMKH MUHEPATHLHBIMU
1 OMOJIOTMYECKUMHU YIOOPEHUSIMU Pa3HbIX HOPM.

Cnenyer OTMETHTb, YTO ONTHUMAJbHBIM CPOKOM JUISl O3UMBIX 3€pPHOBBIX KYJIbTYp Ha
MOJTy3aIIMILIEHHBIX PABHUHHO-XOJIMUCTBIX yYacCTKaxX MaxOTHBIX IOJIEH SBIIE€TCS BTOpas MOJIOBHHA
okTs10ps. OHAKO, SKCTPEMAJIBHO CyXasi [TOroJia B OKTAOpe, Jake B O3HEH OCEHU U 3UMOH, ITpHUBETa
K [IEpEHOCY CPOKOB 00pabOTKHU MOYBBI U IOCEBA.

CpaBHUTENBbHOE U3yUYEHHE BIUAHUS ToceBa bpasuibekoii cesuikoit o Texnonoruu «O» till 6e3
00pabOTKH TMOYBBI W MO TPAJAUIMOHHON TEXHOJOTHH, OCHOBHOM 0OOpaOOTKM TOYBHI W TIOCEBA
3epHOBOM cestikoir C3T-3,6 (Poccusi) Ha CKOPOCTh MPOXOXKICHUS pa3ivyHbIX (eHodas o3umoin
MIIEHUIIBI, POCT M pa3BUTHE HMMEET HAay4yHOE M IpakTH4eckoe 3HaueHue. PaHee mnonoOHbIE
HCCJIEIOBaHMsI B TIOJIEBBIX YCJOBMSX HE INPOBOAWINCH. B peanmzanuu INpoekTa OIpenessach
BIIQYKHOCTH MOYBHI B ciioe 0-100 cM mepen moceBOM ceMsiH 03MMOM TIIEHUITBI, B (pa3bl BCXOOB,
KYIIEHHUS, KOJIOLIEHHsI, MOJIOYHO-BOCKOBOM M NOJIHOM criesiocTH. [lomyueHHble pe3yabTaThl I0Ka3aiun
cienytomee (Tadbauma).

Benamka npousBoAuiach JEMEXHBIM IUIyroM Ha Dyouny 20-22 cM 1Mo TpaaulMOHHOM
TexHOJNOTHH. OJIHAKO, MOCKOJBKY BIAXHOCTh B cioe 0-20 c¢M MOYBBI B CPEIHEM IO BapHaHTaM
cocrasnsna 3,8-5,2% (98-104 m*/ra), B mouBe HaGIIONANKUCH KPYITHBIE U OY€Hb TBEP/Ible KOMbS. J{st
X M3MENbUYEHUs WU BBIPABHUBAHHUS TOYBBI €€ JBaXKaAbl 00pabarhiBaiii B 0OOMX HANpaBICHHSIX
TsKenon nuckoBoii 6oponoit (BJIT-3) u kenbMmoii. [ToceB cemsiH nenuris! (120 kr/ra) Ha KOMKOBAaTON
U CyXOM MOYBE MPOU3BOJUIICS OTEUECTBEHHOM 3epHOBOM cestkoit C3T-3,6.

[Tepen nauanom nmoceBoM cemsiH o3umoi mieHunbl «Mctukmnon-6» (1.XI1.2021 r.) Bi1akHOCTh
B cioe mouBkl 0-10 cM, TIe ObUTH TTOCesTHBI ceMeHa, cocTaBisa 3,6-5,0%, a 3amac Biaru Beero 21-
31 m*/ra. Cpennsis BIaxxHOCTS B cioe mouBkl 0-60 cM mepest moceBoM cocTaBmia 5,4% (424 m>/ra).

Bo Bcex BapuaHTax ombITa ceMeHa O3MMOW MieHHIbl «VcTukiIon-6» Hayanu mpopacrarb
TOJIBKO BO BTOpO# monosuHe ¢eBpaiis (2.02.2022) mocine BhIMAACHHUS 0CAIKOB IO BBINICYKA3aHHBIM
npuunHaM. BrnakHocTe  mouBbI,  (eHoNOrMYecKWe  HaOMIOACHHSA, CKOpPOCTh  Iepexona
¢deHonornyeckux (a3 03UMOI IMIICHUIIBl, JWHAMHKA HAKOIJICHHs OHOMAcChl H3ydYalucCh Ha
BapUaHTaX C MPUMEHEHHEM TpaaulmoHHOW u «Oy» till TexHomormii 00paOOTKHM TOYBHI H
IIPUMEHEHUEM Pa3HbIX HOPM BHECEHUSI YIOOPEHU.
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Bausinue MuHepaJibHbIX y100peHHil U c1oco0bl 00PA0OTKH MOYBbI HA BJIAKHOCTH MOYBbI 03UMOM NieHuIbl copTa « UcTukiIoa-6» (2021-

2022)
N Bapuantsl I'mybuna | Ilepex moceBom Bexonpr Kymenns TpyOxoBanus Konomenns MonoyHo-
CJIOsI, CM 1.X1.2021 20.11.2022 03.111.2022 06.1V.2022 26.V.2022 BOCKOBOE
CO3peBaHue
22.VI1. 2022
% ‘ m>/ra % ‘ M/ra % ‘ M/ra % ‘ M/ra % ‘ m>/ra % ’ M>/ra
TpagunmoHHas TEXHOJIOTHS

0-5 3.8 22 10,3 65,0 8,4 50,4 7,8 46 7,2 42 6,8 40

Komtpors 6e3 5-10 4,2 26 10,6 69 8,6 54,0 11,5 142 10,6 69 8,2 4,1
ynobpenmii 10-20 53 133 9,3 123 8,9 116 12,3 214 10,4 135 9,5 133
20-40 6,5 148 10,2 275 10,0 264 14,3 325 11,0 290 10,2 275
40-60 6,5 161 9,8 265 8,0 211 14,5 370 9,9 267 8,8 200

0-5 3.8 21 9 57 7,9 47 8,2 48 6,8 40 6,5 38

P40K40N4o 5-10 3.8 24 8,7 57 9,1 57 9,2 108 11,8 140 10,3 67
2 KYIICHUS 10-20 3,9 98 9,3 123 9,5 123 13,5 169 11,2 140 10,8 146
20-40 5,0 130 9,0 252 9,4 248 14,3 377 10,0 264 9,8 274
40-60 7,0 185 8,5 229 8,1 214 13,6 367 9,5 256 9,2 254

0-5 4,0 24 10,2 64 9,2 58 8,8 54 8,6 51 7,8 46

NoePocK. 5-10 3,0 28 9,4 61 7,8 51 13,6 88 10,5 68 8,2 53
20520020 TIPH 10-20 4,9 123 11,2 148 | 73 | 97 166 | 216 | 134 [ 164 | 130 | 172
oceeNag 20-40 6.3 164 9,6 259 | 85 | 238 | 162 | 453 | 87 | 243 | 80 | 224
40-60 5,6 148 10,2 277 7,7 209 15,9 429 11,2 296 9,6 139

0-5 4,3 22 9,0 57 114 72 11,0 68 9,2 54 8,8 52

R40K40 mpu 5-10 4,6 24 10,0 65 8,9 58 10,4 123 11,6 75 11,0 71
4/ mocese Ny 10-20 5,5 139 11,2 133 7,4 98 12,5 156 12,7 167 12,3 166
KYIICHUS 20-40 6,8 177 10,2 275 6,4 173 14,3 377 10,3 288 9,8 274
40-60 6,7 | 177 9,0 243 8,6 216 15,7 424 8,5 232 9,0 248

Texnonorust «O» (bpazumnus, «No Tilly)

1 Kontpoms 6e3 0-5 3,8 22 11,5 72 10,9 69 8,5 50 8,3 49 7,9 46
ynoOpeHuit 5-10 4,6 29 9,6 62 10,1 66 8,2 102 12,6 157 11,8 77
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10-20 5,3 135 11,3 149 10,6 140 12,0 168 12,9 168 12,6 170

20-40 6,4 169 10,5 270 9,1 244 14,0 370 9,5 251 10,2 286

40-60 7,3 197 9,8 245 6,3 173 13,0 351 9,7 262 9,5 256

2 P4oK40Nao 0-5 3,9 23 10,7 63 9,2 54 9,0 53 7,8 46 7,2 42

KYLIEHUS 5-10 4,6 29 8,1 53 8,8 55 8,0 50 12,0 75 10,9 68

10-20 5,3 69 12,5 169 9,8 129 11,5 152 12,3 162 11,8 147

20-40 5,9 165 10,4 281 8,5 238 13,0 364 9,8 274 9,8 274

40-60 6,3 174 9,2 250 8,2 226 9,8 270 9,2 254 9,2 254

3 N2oP20K20 mpu 0-5 3,2 19 8,6 54 8,3 62 7,8 46 8,5 53 7,8 50

moceBe+Na 5-10 3,9 24 10,3 68 9,3 60 13,7 90 12,0 78 11,5 75

10-20 4,5 115 10,2 138 8,5 112 14,0 190 13,0 179 12,3 170

20-40 4,4 146 14,5 312 7,2 195 14,3 400 11,3 312 9,8 223

40-60 5,4 138 10,1 248 6,8 162 12,9 393 9,8 274 9,5 262

4 R40K40 ipu 0-5 4,0 26 10,1 64 8,0 47 8,2 48 8,2 52 7,5 48

moceBe +Nyo 5-10 4,5 28 12,2 79 9,0 56 12,8 80 11,3 73 10,2 66

KYILLICHUS 10-20 4,8 127 12,4 169 8,8 116 13,7 185 11,8 163 11,2 154

20-40 4,3 113 12,3 344 7,8 218 13,8 386 12,0 336 11,5 317

40-60 4,0 132 11,7 320 7,2 197 12,5 345 10,5 288 9,8 270
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[Tocne Bcmamky Ha 1MoJe, OYHUIIICHHOM OT IIICHUIIBI, TIOCETHHOM BO 2-if rox, 6e3 00paboTKH IMOYBHL, TIPH ITOCEBE
cemsiH meHunsl copra «Mcrukmon 6» mo texnomoruu «Oy» till (1.X1.2022 1) cpenuss BinaxHocTs B cioe 0-10 cm
coctaBuna 4,0% (50 m3/ra), a nryOMHa 3aeraHus Blard coctasuna seero 40 cM. Takas BIaXHOCTb HUsKe BlaxkHOcTU MT,
U JUIA TIOJIHOTO MPOPACTaHHS CEMSH €€ COBEPIICHHO HEJOCTaTOYHO. Takas BIAXKHOCTHh HAOIIONANach U B BapUaHTaX
ITOCEBa MIICHUIIBI 10 TPAAUITHOHHON TEXHOIOTHH.

K ¢aze Bcx010B MIICHUTIB, TOCESTHHOMN IO ATOH TEXHOJIOTHH, TITyOMHA YBIIAYKHEHHS TIOYBHI COCTABIISIIA METPOBOM,
cpenHsisi BaHOCTB-11,4-12,9%, B 3aBUCHMOCTH OT HOPMBI MUHEPAJIbHBIX yIOOpeHHH M croco0a MX BHECEHHMs 3arac
BIIaTd B 3TOM clloe cocTabisn 1682-1901 m3/ra.

OnbIT 1 HAOJTIO/IEHNUS] TTOKA3bIBAOT, YTO MOTPEOHOCTH 03MMOM MIIEHHUIIBI B IOUBEHHOM BJIare ¥ 3JIeMEHTaxX ITUTaHHs
BO3PACTAET CO BTOPO ITOJIOBUHBI BEreTaluy (KOJIOMICHUE, MOJIOYHO-BOCKOBAS CIIENIOCTh). OHAKO B OOIBIIMHCTBO TOBI
PE3KO CHMKAETCS KOJIMYECTBO aKTUBHOW BJard M 3JICMEHTOB MUHEPAILHOTO MUTAHUS, TOTIOIIAEMBIX PACTCHUSIMH U3
MOYBBI, 3aMEJISIIOTCS TIpoLecchl (POTOCHHTE3a B PACTEHHSIX, @ B HEKOTOPBIC 3aCYIIUIUBBIE TOJbI 1 BOBCE MTPEKPAIIAIOTCS.

B pesynbpraTe 0OMIBHBIX OCAIKOB B BECEHHHE MECAIBI BIAXKHOCTH CJI0s 1o4BHI 0-10 ¢M B mepron nmpopacTaHus
03MMOI MIIEHHIIbI HA BApHaHTaX, 00pabOTaHHBIX TpaaAUIMOHHOW U «O» till TexHOIOr i, B 3aBUCUMOCTH OT BapUaHTOB
coctapnsa 8,7-9,0 u 9,4-10,2% unu okono 53-57 u 61-64 m3/ra. Ha 5Tux BapuaHTax IIyOMHA YBIA)KHEHHsS MOYBBI
cocTapnsIa 60 ¢M, a cpeHss BIaKHOCTS ciiod - 8,1-10,1%, a abcomoTHbI 3amac Baary - 773-809 m3/ra.

B cBs3M ¢ MHTEHCHBHBIM POCTOM W OOJBIINM IOTJIONICHWEM BIIard KOPHSMH O3WMOHN MIEHHIBI, TIOCEIHHON
TpamuioHHON 1 «O» till TexHomorMit X (hasze KONOIICHNS BO BCEX BapHaHTaX OIBITa HAONIONAIOCH HE3HAUYUTEIHHOE
CHIKEHHE BIaXHOCTH. CHIDKEHUE BIAXXHOCTU B a3y KOJOIICHHS B OCHOBHOM OTMedasioch B BepxHUX 0-5 u 5-10 cm
cinosix mouBHL. K 3TOMy aTamy riryOnHa 3ajeraHusi HOYBEHHOH BIIATH COCTABIISIa METPOBOM, CPEIHUH 3aImac BIard B TOM
cioe B cpefHeM cocTtaBisut 7,9-8,7% B 3aBUCHMOCTH OT HOPMBI MUHEPJILHBIX YIOOPEHH U crocoda UX BHECEHUS, a
06mmuit 3anac-1067-1148 m’/ra.

K ¢aze xymienus o3umoit menus (04.06.2022) nanpHelinee yBeaIMyeHNUE 0CAIKOB IPUBEJIO K O1aronpusTHOMY
PEeKUMY BIQKHOCTHU MMOYBHL. Brarosamac B BepxaHX ciogx moussl (0-10 cm) B cpegrem coctamsn 8,4-11,2% wm 110-
191 m*/ra B 3aBUCHMOCTH OT BAPHAHTOB.

CTOUT OTMETHTD, YTO Ha 3TOW CTAIUH TIICHUIBI BIAKHOCTh B METPOBOM cjioe B cpeaneM coctasisuia 11,8%
(1724 m/ra) u 14,5% (1947 m*/ra), npu >TOM OTHOCHTENBHO BBICOKHE €€ 3HAYeHHs HaOJIONANMCh B BapHAHTaxX C
BHecenueM 20 kr/ra azora u Qocdopa rnepes IOCEBOM U TAKOro ke KOJMYecTBa a3oTa paHHed BecHod - 14,5% (1947
M>/ra).

B BapumaHTax, Tjie OIBIT MPOBOIMIICS MOCIE 2-T0 Toja MIICHUIIBI TOCIC YHCTON BCHAINKHA TPAIUIUOHHONW H «O
till TexHOMOrMI, HAOIIOAATOCH CHIDKEHHME BIA)KHOCTH IIOYBBI C MOMEHTA KOJIOIIEHHMS O3MMOM IeHuIbl. HambGomee
3aMETHO CHIDKCHHE BIaXHOCTH ObUTO B HIOKHUX 40-100 cM CIIOSX TTOYBHL.

CpenHss BIaKHOCTh OYBEHHOTO CJIOS B BapuaHTe 0e3 ynoopenuii cocrasuna 10,4% (1755 m3/ra), a B Bapuante
C BHECCHHEM YIoOpeHUil OHa JOMOTHUTENEHO CHU3MIACh Ha 8,8% (1134 M3/ra).

OnpenieneHo, 4To CHUIKEHHE BIKHOCTH MOYBBI B IIEPUOJ CKAIIMBAHUS1, 0COOCHHO B ()a3bl €€ MOJIHOTO CO3PEBAHMS
1 TIOBBIIIEHUE TEMIIEPATyPHI BO3LyXa C OTHOM CTOPOHEI, ¥ OOJIbINask TPAHCITUPAIHS BIIATH pACTEHUEM, C IPYTOi CTOPOHHI,
MPHUBEJIH K CHUYKCHHIO BIIAXKHOCTHU TIOYBBI.

BbIBOABI U NIPeIJIOKEHMS.

Ha moceBax 03uMo¥ MIIIEHUIIBI 3armac BiIard B cyoe mousbl 0-100 ¢M CyIEeCTBEHHO U3MEHSUICS B 3aBUCHMOCTH OT
BUJIa MIPE/IIECTBEHHUKA, TEXHOJIOTUH 00pa0OTKH MOYBBI, HOPMBI MUHEPAJIbHBIX YIO0OPEHUi U criocoba ux BHECeHUs. B
(a3y HamboIee OTBETCTBEHHOTO POCTA M PAa3BUTH 03MMOH BereTaliu (KOJOIIeHE) 3amac Biard B cioe mouss 0-100 cm
B BapMaHTe CO BCIALIKOH Ha mybuny 20-22 cM Mo TpajiuIMOHHON TexHONoruu coctaBun 8,8% (1134-1500 M3/ra), a k
(ase KONOLIEHHs B BAPUAHTE C 03MMOIl MieHuIel, nocesHHol no Texuonorun «O» till - 9,0-9,5% (1206-1550 m3/ra).
Ha BapmaHTax 03MMOI MIICHUIIBI, MOCESHHBIX MO TPaAuIUOHHOW U «O» till TEXHOMOTHSAM, CYIIECTBCHHOE BIHSHHE
MUHEPAJIBbHBIX yIOOpEeHUi, BHECEHHBIX Ha ()OHE AHHBIX TEXHOJOTHWH, HA AMHAMHUKY BIAKHOCTH OTMEYEHO TOJIBKO CO
BTOpPOH TIOJIOBHHBI BET€TAIMOHHOTO NepHro/ia (KOJIOIEHHE - MOJIOYHO-BOCKOBAsI CIIENIOCTB).
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O HEKOTOPBIX OCOBEHHOCTSAX NEPCUACKO-TAIXKNKCKHUX
3AUMCTBOBAHHBIX CJIOB B KA3ZAXCKOM S3bIKE

IHNAPU®30JA ®PAPAHI'UC XYI10U
WHCTUTYT s13bIKa U TUTepaTypbl UMeHU AOyadaysio Pynaku
HammonansHol akageMun HayK TaJPKUKUCTaHA
Hyman6e, TamxukucTan

Annomauun: B cmamve paccmampusaiomcs MHO208eK08ble 513bIKOGble KOHMAKMbL SMHOCO8
Llenmpanvnot A3uu 6 mom uucie maoddxcukog u kazakos. Hemanosadicmyio poiav cwiepana 6
obozaueHuU 1eKCUYecK020 COCMasd Kazaxcko2o s3bIKaA Cblepald NepcuUOCKO-MAONCUKCKUL 53bIK,
KOMOPblU SAGIAICS UCMOYHUKOM BHEOPEHUs 3AUMCMBOBAHUS, A MAKICe SA3bIKOM-NOCPEOHUKOM.
Taooicuxckue 3auMCmMEo8aHUsL COCMABIISIION 8 OCHOBHOM OOUXOOHYIO U OpY2Yio JeKCUKY, KOmopas
aoanmuposanoch ¢ A8HbIMU POHEMUKO-MOPPOI02UYECKUMU USMEHEHUSMUL.

Kniouesvle cnosa: s3vik, Ka3axckuil, NepcUOCKO-MAONCUKCKUL, 3AUMCMBOBAHUS, JEKCUKA,
aoanmayusi.

Annotation: The article examines centuries-old linguistic contacts between the ethnic groups
of Central Asia, including Tajiks and Kazakhs. The Persian-Tajik language, which was the source of
the introduction of loanwords, as well as an intermediary language, played an important role in
enriching the lexical composition of the Kazakh language. Tajik loanwords consist mainly of
everyday and other vocabulary, which was adapted with obvious phonetic and morphological
changes.

Keywords: language, Kazakh, Persian-Tajik, loanwords, vocabulary, adaptation.

Tamxuku, npegKkaMyd KOTOPBIX SBJSJIMCh UPAHCKUE HAPOJHOCTH, IPECTABISIOTCS
OJTHUM M3 APEBHUX UHIOUPAHCKHUX (APUMCKHUX) d3THOCOB, 3aCEJIUBUIMECS 5 THICSYU JET
Hazag B CpenHeil A3uu, KOTOpbhlE B T€UEHHE MHOTHUX CTOJETUM XHUJIU U TPYAUIUCH B
nobpococeacTBE C JIPYyrUMH HapoJaMH, TMOJJEpPX HUBAas COLHUAIBHO-KYJIbTYPHBIC
OTHOIIEHUS C HUMHU, TBOPUJIM HAIMOHAJbHbIE W OOIIME NyXOBHbIe IEHHOCTU. Kak
OTMEUYAIOT YYEHBIC-UCTOPHUKH, «yXke B mepBoil mosoBuHe | ThIC. H.?. HalOIOgaeTCs
NPOHUKHOBEHHUE TIOPKCKOTO 3THHYECKOTo siemeHTa B LleHTpanbHyro Asuto. OpHako
nepBasi 3Ha4YUTEJIbHAsA BCTpeUa [[EHTPAJbHO-a3MaTCKOTO UPAHCKOTO U TIOPKCKOTO MUPOB
nmpou3onijia B ¢BsA3U ¢ oOpazoBanueM B VI B. Ha Antae Tropkckoro karaHara (551-744
rr.)» (9, 48). Hawubosnee 3HaUYUTENbHOE MEpPECEICHUE B JaHHBIM PETUOH MPOU3OIIIO B
XV-XVI Bekax y30ekamMu u y30eKCKUMHU nuHAacTHAMHU. MMenHo B XV Beke HayajaocCh
3apOXKJaThCs BBICOKAs THIOPKO-darataiickas 1mod33usi, B (HOPMHUPOBAHHUU KOTOPOTO
HEMaJOBaXXHYI0 POJIb ChIrpalla MepcHAcko-apabckue TpaaulUuH, KOTOpbIe OBIIH
HaCBIIEHBl TEPCUICKON JTEKCUKOM.

Emé B cpeaHue Beka M3BECTHBIM KapaxaHUICKUU y4YEHBIH, aBTOP 3HAMEHUTOIO
«Co0OpaHus TIOPKCKHUX A3BIKOB» (S8l Glal o) s3) Maxmyn Kamrapu (XI-XII) rosops
0 CBA3SX TIOPKOB U TaJKHKOB MPHUBOJMUT CIEAYIONYIO MOMOBOPKY: welals S ju Jam (il ld
conlaly S5 o - «Her TrIOpKa 0e3 TaTa (TalKKMKa/MpaHIa), HET ANk 0e3 rojaose» (14)
. BeipaxkeHHE «TIOPK U TaIXKUK» (S2ald 5 S )J) BcTpedaeTcss BO MHOTHX CPEIHEBEKOBBIX
MPOU3BEICHUAX.

B xone mpaBieHUs TIOPKCKUX AUHACTUN B CPEIHEBEKOBHE BOIIJIAa B TPAIUIUIO
COCTABJICHUS  HCTOPUYECKHUX KHUT TEPCOSA3BIYHBIMH YYCHHBIMH, B KOTOPBIX SPKO
OCBEIIaeTCs TaKXKe KU3Hb U OBIT OCEIJIBIX U KOUEeBBIX HapoaHocTel L{eHTpansHOU A3uH,
takme kak «BcemupHas wmcTopus» (slbiSlea #i)U) Artomanmuka xysaitam (XIII),
«Uctopust Baccoday (<slay z1,L) Baccoda [epaszu (XIIT-XIV) « COOpHHUK JTETOMHCEH»
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(g20)53)) awala) Pammpmanuua ®aszaymiox (XIV). B kaure «COGOpHHK JE€TONMHCEN)
OCBEIIEHBl KU3HEHHBIE COOBITUS MHOTHX TIOPKO-MOHTOJBCKHX 3THOCOB, B TOM YHCJIE
OTIUCHIBACTCS UCTOPHUS 24 TUIEMEH, OTHOCSIIHECS K 3THOCY ory3 (Us€s)). Mexay Tem, B
KHHIE OYEHb 4aCTO BCTPEYACTCS TEPMHUH TAJKUK B PA3JHUYHBIX popMax: TaIKUK “Spali
“ (4 pasza), tajpkukn “O\Seali” (1 pas), taxuk “ S233”  (6omnee 40 pa3) U TaKHUKOH

“olsasls < (6 pas). (6).

B3auMoBIMsIHHE MU TEPEIVIETEHUE KYJIbTYp, TPAAULUN U SA3BIKOB HAPOJHOCTEH
[HenTpanbHONl A3UM B MHOTOBEKOBOM COCYII€CTBOBAHHMHU PA3JIMYHBIX 3STHUYECKUX TPyNI
Crnoco0CTBOBAJIM O0OTAIIEHUIO KYJBTYpPbl M $3bIKAa 3TUX COCEACTBYIOUIUX HapOJOB,
co3JaBas YHUKaJIbHOE €IMHOE IYyXOBHOE MPOCTPAHCTBO, MO0 KYyJIbTypa HE UMEET I'PaHULL
u cOnmxkaeT HAapOAHOCTH BOIPEKH BCAKUM paszHormacusMm. Kak yTBepxkaaeT
npenonaBatenb Ka3zaxckoro HammoHanbHOro YyHuUBepcuteta [. KamapOekona,
«TIOPKCKHE Hapojabl, B TOM 4ucie Ka3zaxu, lLleHTpanbHOil A3MuM B CpEJHEBEKOBLE,
MMOCTYNUB B KPYITHBIE MEJIpECE pernoHa M3y4alau NepCUACKUH A3bIK.... Ho mocrenenHo,
B XVIII Beke 1o Havana XX BeKa, Jake B CAaMbIX OTAAJIEHHBIX palOHAaX CTPaHbl, KOTOpas
ceiluac Ha3biBaeTcs KazaxcTaHoM, H3yUyeHHE NEPCUACKOrO sI3bIKa CTAHOBUJIOCH JIErye, U
NMEPCUACKUN A3BIK MPENOoaaBaId BO BCEX MaJblX U CPEAHUX, a TaK)Ke OOJIBIINX MeJpece.
JleicTBUTENBbHO, BHAYaN€ NEPCUICKUN A3BIK NPEMOIABAJICSI NPEUMYIIECTBEHHO B FOKHBIX
pailloHax HBIHEMIHeW Tepputopun KaszaxctaHa M B OCHOBHBIX IIKOJIaX, OJHAaKO B
nanpHelneM cepa ero u3ydeHUs oXxBaTUJIa MOUYTH BCE MIKOJBI Mo BceMy Kazaxcrtany»
(3).

[Ipomomxass TpaAuUUM TIOPKO-4araTaMckou JUTEpaTypbl, OCHOBOMOJIOXHUK
Ka3aXCKol nmucbMeHHOU nutepaTypbl AbGail KynanOaes, sBisijcs 3HATOKOM HNEPCHUIICKO-
TAaJKUKCKOTO SI3bIKa M JIUTEpPATyphl, a UCTOYHUKOM M BIOXHOBEHHUEM €r0 TBOpPYECTBA
Obima mol3us Pymaxu, @upnoycu, Huzamu, Pymu u Xadus u gApyrux mepcosi3blaHBIX
no3ToB. VMeHHO mepcuackas MMO33Us CTaJ0 NPUUYUHON NPUMEHEHUS BOCTOYHOTO
CTUXOCJIOXKEHUS — apy3 U pa3JU4YHbIX JUTEPATYPHBIX NIPUEMOB B ero TBopuecTBe. Hapsany
c Abaem KynaHOaeBbIM MHOTHE Jpyrue Ka3zaXCKUe MBICIUTENU U 1od3Th XIX Beka,
takue, kak [llaBkon Banuxonydo, [Mokapum Xymoitbepnu, Mamxyp Kymaed B
COBEPILICHCTBE BJIAJAEIHU NEPCUICKHUM SI3BIKOM.

K GonpmomMy coxaneHUIO, MEPCUICKHHA SA3bIK, MOA00HO TOMYy, Kak B MHamm c
NPUXO0JOM OPUTAHCKUX KOJOHU3ATOPOB YCTYNHJI MECTO aHTIHHCKOMY, B CpenHeit A3uu
TaK>Xe B CBSI3U C MOJUTUYECKUMHU U3MEHEHUSIMHU Ha CMEHY NMEPCHIACKOMY SI3bIKY MpPUILE
PYCCKHUH A3BIK, T€EM CaMbIM H3MEHHUB MHOIOBEKOBOE YHHMKaJIbHOE E€JUMHOE AYXOBHOE
IIPOCTPAHCTBO PA3JIMYHBIX HAPOJHOCTEN pEruoHa.

B3aumoBiusHuE SA3BIKOB PA3JIMYHBIX 3THOCOB 3TOr0 pEeruoHa MNPOUCXOIUIO B
pa3Hble 3MOXU — HadYWHas C JPEBHEro Nmepuoja 10 CPEJHEBEKOBbS U HOBOI'O BPEMEHH.
SI3bIK sABISIETCA YHUKAJIbHBIM M KHUBBIM OPraHU3MOM, KOTOPBIM oOTOOpa)kaeT Bce
NpoOUCXOoAsIHMe B OOLIECTBE MOJIUTHUYECKHE, COIHAJIIbHbIE, KyJIbTYPHBIE COOBITUS U B
XO0Jl€ €T0 pa3BUTHUS B €r0 CIOBapHbIM COCTaB NPOHUKAIOT 3aMMCTBOBAaHMS, OTHOCSAIIUECS
K pa3JM4YHBIM JIEKCHYE€CKMM IuiactaMmM. bosbmioe Kaan4ecTBO 3aMMCTBOBAaHUM,
IPOHUKIINX B Ka3aXCKUH A3bIK B CPEJIHEBEKOBbHE, SIBIAIOTCS NEPCUICKO-TAJKUKCKHUE
ciioBa. OCHOBHBIMU (aKTOpaMHU BHEJIPEHUS JaHHOW JIEKCUKH SBJISAETCS MHOTOBEKOBOE
COCyLIeCTBOBAaHHME Ha €JMHOM TreorpaduueckoM NpPOCTpaHCTBE M, KakK pe3yJbTar,
CO3JJaHHE SKOHOMHYECKHUX M COUMAIBHO-KYJIBTYPHBIX CBA3€H, IIHUPOKOE NMPUMEHEHUE
NEePCUCKO-TA[)KUKCKOTO  sI3bIKa B  OOIIECTBEHHOW, PpPEIUTHO3HOW  KM3HH H
roCyJapCTBEHHOr0 Aejnonpou3BoacTBa. K ToMy *e, TaIXHUKCKHU SI3BIK BBINOJHSJI POJIb
SA3bIKa-NIOCPEAHUKA, TaK KaK BHEJpeHHUE apaOCKON JEKCHKHU B SI3bIKaX APYIHUX 3THOCOB
HenTpanbHOil A3HMHM NPOUCXOIMIIO IMOCPEACTBOM fA3bIKAa TAJKUKCKOTO HacCEJICHUs
peruoHa. /lexo B ToM, 4TO MciaM HEPBBIM ObLI pacnpocTpaHéH B CpeAe TAaJKUKOB,
HacesmIeica B KPYIHBIX TOPOJAax 3TOTO PErMOHa, U, TEM CaMBbIM, 3TOT SI3bIK MPUHSII
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«3HAYUTEIBHOE YHCJIO apabCKUX CIOB..., U TaJKUKH MPOCIABUIHN HCIIAM TITYOOKHUMU
6orocnoBckumMu Tpynamu» (9,32). Takum o0pa3zoMm, MEPCUACKHUU S3BIK OBLI TJIABHBIM
UIE0JI0TUYEeCKUM UHCTpyMeHTOM Mcinama B peruone (1).

Apabckue 3aMMCTBOBAHUS, B OCHOBHOM, COCTOSIT U3 TAKUX JIEKCUKO-TEMAaTUYECKHUX
TpyI:

- penuruo3Has JeKcuka: a3oH (OmaroBecTh), 10m1c (msBoi), asAT, Fubagar -
MOJIUTBA, apamna (KaHyH PeJUTHO3HOTO Mpa3IuKa);

- Hay4dHble TepMHHBL: ilim (yueHue), Tapux (UcCTOpHUs), FBUILIM — (Hayka),
napic(ypok), Taburart (mpupoja), kitan (KHUra), makaiaa (cTtaThbs), 3aMaH (3m0Xxa);

-a0CTpaKTHBIE TOHATHUS UMEH CYIIECTBHUTEIBHBIX: agall (M0OpOCOBECTHBIN), albIm
(BuHA), BIHTHI3Ap (3KaXkJa), bIckIpan (PacTOYUTEIBCTBO), A€ (apTyMEHT), aKblI-aKJI.

JoctoBepHbIM (akToOM ([9JIeN1) TOrO, YTO TAJKUKCKUH S3BIK SBIAJICS S3BIKOM -
MOCPEAHUKOM apabCKUX 3aMMCTBOBAaHHMN, SBISETCS HaJU4YUE CIOXHBIX CJOB,
KOMIIOHEHTBHl KOTOPBIX COCTaBISIOT apabCkue U TaJKUKCKHE CIIOBA: Taburar
(a.mpupopna) + Hame (T. MUCBMEHHOCTh) — “JIETONUCH MPUPOJBI», A3pIC (a. yPOK) + XaHa
(T. nom) — “ayautopus’, ilim (a. Hayka) + map (T.uUMeTh) — “yUCHBIN .

BonpmIMHCTBO TAJ)KMKCKUX 3aMMCTBOBAHUN B Ka3aXCKOM S3bIKE  MMOJBEPrajuch
JeKCUYeCKOMYy, (OHETHUYEeCKOMY U MOP(POJIOTrHYEeCKOMY HU3MEHEHHI0, MU IO JITOMY
NPUHIUTNY CIEeAyeT NOApa3aeluTh NaHHYIO JIEKCUKY Ha TaKue TPYyIIbL:

- 3aMMCTBOBAaHHBIE CJI0BAa, OJU3KUE K SA3BIKY-UCTOYHUKY 3aMMCTBOBAHHUSA:

Ka3aXCKHH TAAKUKCKO-TIIEPCHIACKHI PYCKH
naHa JOHO YMHBIN
aHap aHop 4 rpaHara
IIMpe IITHP 8 COK

HaH HOH (b x71€0
usi3 nué3 Ol YK
ap3aH ap3on o)) JEIIEBBIN
mazga mojga oL cTago
apiia apua 4 MOYOKCBEJIbHUK
Iy Ty XK I[BETOK
JTYKOH JIYKOH (2 MarasuH
OaxBbl ook b THOILIMHA
ocras ommasz oBap
JopixaHa JIOPYXOHa 43 5 )l anTeka
ambOap anbop CKJIaJl
Japust gapé Lo peka
azap o30p ) MydeHHe
apka apkK <)) apka
actaHa 0cTOHa 4lin acTaHa

- AAAIITUPOBAHHLBIC K Ka3dXCKOMY ITPOU3HOIICHUIO (bOpMBI TaJXNKCKHNX 3aMMCTBOBAHMII:

AyAIeMOy AyIHIaHOE 44 52 MOHEIETbHUK
reiemMon CEIIaHOE 4 BTOPHHUK
HIapeMon yopmaHoe 4d s cpena
oeiiniemMOu MaHYIIAHOE 4xidah 4eTBEpr
J)KyMa qyMba 4xex NATHULIA
WIICHOU man0e 4 cybbota
KEKIIeMOu AKIIaHOE 4035 BOCKPECEHBE
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B BblIIIIe TpUBEIEHHBIX TPHUMEPax, (POHETUUECKHU OJIN3KHX K S3bIKY-HCTOYHHKY 3aMMCTBOBaHUH
IPOCIIEKUBAETCS TOT (PAKT, 4YTO B JAHHBIX CIOBaX M3MEHEHA TOJBKO O/lHAa (oHEMa, U3 YHucla
COTJIACHBIX WJIM TJIACHBIX 3BYKOB, TaK KaK OOJBIIMHCTBO JAPYTUX 3BYKOB (POHOJOTHUECKOM CUCTEMBI
00euX A3bIKOB HJICHTUYHBI.

B amanTupoBaHHBIX BapHaHTaxX CIIOB HalJIomaeTcs CyNIEeCTBEHHBIE M3MEHEHHS, a
MOpOH 3THU cIOBa MpeoOpaxeHbl 10 Hey3HaBaeMocTu. K mpumepy, cioBo meimemMobu —
cemaHnoOe COCTOUT W3 JBYX HE3aBHUCHMBIX CJIOB: W3 HMCKOHHO TaJ)KUKCKOTO
YUCIHUTEIBHOTO CE — «TPH» M CIOBO ImaHOe - «cy000Ta», KOTOPBIH B NMUCHhMEHHBIX
UCTOYHHMKaX X BEKa 3aCBUJICTEIHCTBOBAHO B BHJEC MaHOam, mnpousomesnamee oT GOpMbl
mab6ara (<L) U3 UBpUTA UIIM apaMEHCKOTO s3bIKA.

B ka3zaxckoMm s3bIke HaONIOIAOTCSA TaJKUKCKHUE 3aWMCTBOBAHUS, KOTOpHIC
npeTeprnenn Jekcuyeckue usmMeHenus. K npumepy, cioBo payman (pymiad, paBllaH) B
TaJUKUKCKOM SI3bIK€ MMEeT 3HAaueHHE «CBET, SIPKOCTh», a B Ka3axCKOM NpHOOpeo
3HAYCHHE «PO3ay»; MIBIPBIH — “Clagkoe” ynmoTpeOaseTcs B 3HAUCHUU «COK»; aypyxaHa —
JNOCJTOBHBIN TMEPEBOJ KOTOPOTO «JIOM JIEKapCTB», TO €CTh alTeKa, MPUMEHSCTCS IS
BBIPAXCHUS OOJLHHUIBI, JNOFad (Tymoil) B sI3bIKE OpUTHHAJNIC 03HAaYaeT “rpyOslit” (maramn),
cus (YepHUIA) B A3BIKE OpUTHHAJE «UEPHBIUNU T. 1.

AKTHBHYIO 3aMMCTBOBAHHYIO TaKHKCKYIO JIEKCHKY Ka3aXCKOTO S3bIKa MOXHO

NoApa3AeNuTh Ha pas3jIuYHbIE JEKCHYECKO-CEMaHTHYECKUE TIIACTHI: od0uxomHasn
JeKCHKA: JacTapkaH (mactapxaH), nmepjae (3aBeca); Ha3BaHUS MOHATHII KadyecTBa W
COCTOSIHUSA: naHa (mMynapselii), pac (mpaBuiibHO), O¥phIC (BEepHO) TNylIaiiMaH

(cokanermuii); Ha3BaHHUs MeCTa M MeCTHOCTHU: mahap ropoj, mapanxaHa (BUHHBIN),
pabatr (ctosiHka), capail (ABOp), AyKeH (7laBka); pacTeHHs: Aapak (JAepeBO), NOHEK
(kocTouka), mabdaansl (mepcuk), aHap (rpaHata); Ha3BaHUs PadoOThI M JOJKHOCTEH:
OuKaH (3emuenenen), mah3zaga (mpuHIr).

[IpuMeyaTenbHO TO, YTO CpEeOW 3aWMMCTBOBAHHOW JIEKCUKH KJIACCHUYECKOH
JUTEpPATyphl €CTh CJIOBa, KOTOPbIE Ha CETOAHSIIHUNA JeHb B TAaIKUKCKOM SI3BIKE
MasoynoTpebasemMsl: 6axsl (Hasor), casbak (CkBep), caskail (mava), abaocTe (KyBIIUH).

B xone ananusza ¢oHeTHYECKOW aJamTalUu BBIACHUIOCH, YTO MpeoOpa3oBaHUE
dboHEM TaIKUKCKOTO S3BbIKAa B Ka3aXCKHUH SI3BIK MMEIOT XapaKTepHYIO dYepTy. Tak,
dboHEeMBI TaJXKUKCKUX CJIOB Mpeobi1a30BaIuCh HA TaKUWe 3BYKH: 0>a (HOH — HaH, JOHO —
naHa), u9>m (YUHOP — IIBIHOp, Oedyopa — OeWmapa, yaHr-man), c>m (cemanbe —
medmemOu), ur>c (mamon — caMoJ), 4>x (40H — kaH, 4aXxoH — xahan), xk>r (6of — 0ak,
IOF —1aK), €>x (ExHOMa — KaJblHAMA).

HabGnronaercst ¢oHeTHUeckoe SABICHHE — YCEUCHHE OKOHYAHUS HEKOTOPBIX
TADKUKCKHUX cIoBOodopM: MacT — mac (IbSHBIN), IYCT — moc (apyr).

Mopdosoruueckue ©  clloBooOpa3zoBaTelbHbIE OCOOCHHOCTH  TaIKMKCKHX
3aMMCTBOBAaHMN 3aKJIIOYAIOTCS B TOM, YTO HapsAy C MNPOCTBHIMU CIOBAMH B UX COCTaBe
HaOJII0aI0TCS CJIOXKHBIE CJIOBA C PAa3JIMYHBIMH KOMIIOHEHTAMH apabCKOro u Ka3axcKoro
A3BIKOB:

* TAAXKMKCKHH - TAJKHUKCKHUMN;

- abngocTte (kyBmuH): ab/00 — «Bogan+ moacrte/macra

-HayOalixaHa (xnebomnekapHs): HayOall/HOHBOM—«IIeKapb»t+XxaHa— «IOMY;
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-a0pIpoii (aBTOpUTET) a0/00 — «BOAA» + POI/PYil — «IAUILON.

Takxe MOXHO TEPEYHCIUTh OOJBIIOE KOJIHMYECTBO TAKHX COCTaBHBIX  CIIOB:
naiirambap (mpopok), A1HOy3ap (epeTHk), ycTaxaHa (macTepckas), napbaza (Bopora),
maiixaHna (JaiixaHna), MeiiMmankaHe (TOCTHHHIIA), JopixXxaHa (amTeka), capaap KOMaHIUp,
napakop (B3sATOYHUK), A1HAADP (HAOOXKHBIN);

* apabckuii + TaJKMKCKUM: aiipin+Kep (BUHOBHUK), XallyaHaT+xaHa (300Mapk),
Fapint+kaHa (oM TpHCTapeiblx), KacamtxaHa — CKOTOOO#Hs, a3zatryn (TpaypHbIH
BEHOK), mamM-+aan (MoJICBEYHHK), XaJlblK+HaMa (HapoJdOBEICHUE);

* TaJXKUKCKMH + Ka3axckumil: asaptnay (ynpekars), ap3aHaa+TblIFaH
(yneHneHHbIl), ara+txaHn (Oparern), a3zaT+xoJ (IyTh CBOOOBI);

capal0ckMil+TaIKUKCKHII+Ka3aXCKMIi: aHbIK+Tan+faH (YTOUHEHHBIH), caynatrep
+map (TOproBibl), xabap+aap+iblK (OCBETOMICHHOCTD).

[Hupoxo ynoTpedinsieTcs B CIOBOOOPAa30BaHUH KAa3aXCKOTO S3bIKA TaJKUKCKHE CIIOBO(POPMEBI U
adduxcel. K npumepy odeHb MPOTyKTUBEH CIOBO XOHA — «JIOM» B BapUaHTaxX XaHa/KaHa/KaHa, OT
KOTOPBIX 00pa30oBaHbl  JECSATKH CIIOKHBIX CJIOB: co0mxaHa (IOM MalllOTKH), OacraxaHa
(Tumorpadmus), muaexaHa (Be4epruHKa), medepxaHa (MacTepckas); ¢ KOMIIOHEHTOM TyJI (IIBETOK):
rynTo3arl (IIBeTeHb), TYIIOK (OyKeT), cepiryn (CHPEHB).

Taxke MmUPOKO HCHONB3yIOTCS B Kazaxcrane TOMOHMMBI, MCTOYHUKOM MPOUCXOKICHUS
KOTOPBIX SBIISICTCS Ta KUKCKHUH SI3bIK: HAUMHAS OT CJI0Ba AT (cremns) B TononnMe Jlamru Kunmaaka
1o OBot, O30t, boxop, lop6030, Actana, koTopsie TpeOyroT OoJiee TIIATeTFHOTO U BCECTOPOHHETO
U3yUYeHUs], aHAIIN3a U MHTEPIIPETAIUH.

HccnenoBanueM S3bIKOBBIX W (PYHKIIMOHAJIBHBIX OCOOEHHOCTEH MEepPCUACKO-TAIKUKCKUX
3aMMCTBOBAaHMI B Ka3aXCKOM SI3bIKE 3aHUMAJUCh Ka3axckue yuenble ['.KamapOekona, b. XKybartosa,
JI. PycremoB, A. bopanGaeBa. Ilo Hamemy MHEHUIO, TOJOOHBIE HCCIEAOBAHUS JOJKHBI
POBOJUTHCS COBMECTHO C si3bIKOoBemamu Tapkukuctana u Vpana, 4ToOBl mpoBecTH Ooiee
TIIATETBHBIA ATUMOJIOTHYECKHM, TeKCUIeCcKuil, (PoHETHKO-MOPPOPOHOIOTUUECKUN aHAIN3 TAHHBIX
3aMMCTBOBAaHMH C HayYHO OOOCHOBAaHHBIMH apryMEHTaMH, Ha OCHOBE OOBEKTHBHBIX W
HEOMPOBEPKUMBIX HAYUHBIX JI0KA3aTE€IbCTB, 0€3 BCAKUX MOJUTHIECKUX U CyOBEKTUBHBIX MOAOIUIEK,
YTOOBI BHECTH IICHHBIM BKJAJ B HW3YYEHUH HCTOPUYECKHX KYJIBTYPHBIX B3aUMOJCHCTBHNA W
B3aMMOBIHUSHUN Ta)KHUKCKOTO ¥ Ka3aXCKOTO HAPOA0B, KOTOPBIE OTPAKEHBI KaK B UX JINTEPATYPHBIX
SI3BIKAX, TAK M B UX JUAJICKTaX ¥ TOBOPaX.

SI3bIK SIBNISI€TCS KYIBTYPHBIM H TYXOBHBIM HACJIE€IMEM KaKIOTO Hapo/1a, KOTOPBI 0TOOpa)kaeT
HCTOPHIO M AyX HApoJia, MOSTOMY €T0 3allliTa U COXPAHEHUS SBISETCS JOJTOM KaKIOTO HOCHTEIS
A3bIKA. A JJIs1 JOCTHXKEHUS STOU LeNU Mbl — Hapoabl LleHTpanbHON A3uu, Kak B MPOIIE/IINE BeKa,
BCTaBasi OOK 0 OOK BMeCTE JOJDKHBI IMIOYHUTATh BEKOBBIC TPAIUIMH, MU3Y4aTh HCTOPHUIO, KYJIBTYPY
HAIllUX MIPEJKOB, B KOTOPBIX S3bIK SIBJISETCS HEOTHEMIIEMOM UX YaCThIO.
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https://doi.org/10.5281/zenodo0.17258866 )
BUXKATUHBOU 9THOJIUHI'BUCTHUU HOMBOXKAXOU MUHTAKAU
IHNMOJINUA BOJIUU BUCOP

MEJIMKHOP30JA ®AP30HA
YHBOHJBYWH Kadenpau 3a00HU TOJBUKUH (HaKyITEeTH (PUIOIOTHIN TOYUKH JIOHUIITOXH
OaitHanmmtanuu 3ab6ouxon Touyukucton 0a Homu CotuM YyF3oaa

Myannug Oap marona Xycycusmroou 6UNCAU /bOUHOMIbOU IMHOMONOHUMUU MUHMAKAU
wumonuu goouu Fhucop — nomwusu Typcynzooa éa ampogu oHpo magpuou bappacuu mavpuxuio
3AO00HWUHOCT Kapop dodaacm.

Mycannam acm, ku rwamzucmuu ocouwimau 0y 3a00H 6a MApOYMOHU MOBUK 84 MYPK 0ap
kanampasu QOcuéu Muéna oap muconu Homeoxcarou mavpuxuu syrpoguu eoouu Hucop
mnpaccym égpmaacm. Yu maspe Ku caHaorwou mavpuxi HUOH MeOUrbaHO, Kasmy Kabuiarou mypxi
a3z acproou X1 menooi ba un Karampas 6o0puo uyoaro 6a uxw naouoau mavpuxi oap monoHUMuUs 8d
muxpomononumusu Ocuéu Ilew, az wymna, ucmu wumonuu Toyukucmon 6a Myuornuoa mepacamo.

Myannug oap acocu masoou MONOHUMUKE 64 MUKPOMONOHUMUU KUCMU MAPKA3UU
Toyuxucmon, AvHe 600uUU XUCOp XyCyCUAmMXou MAavpuxi, 3a00HWUHOCH 64 SMHOIUHSBUCUU
MONOHUMUAU MYPKUPO a3 HYKMAU HA3APU YOUSUPUWAG 84 COXMOPU XYOYOU, UHYYHUH MAXJUIU
Mavpuxil — 3a00HUUHOCUU KABMI MAXKUK KApOaacm.

Myannugh xaneomu maxauiu maeoo ba xyiocae omadadacm, Ku akcapu MUKpoOmonoHUMxo 8a
IMHOMONOHUMNOU UH 2YPYXPO  KAIUMAXOU MOYUKH-MYPKU MAWKUL MeOUaHO 8a OHXO 0ap
KONaOmou  Kamumaco3uu 3a00HXou mobukii 6a 6yyyo omadaamo 6a unoéa 6ap uH, Oav3e
IMHOMONOHUMNOU 2UOPUOTE MAPYYMAU 80AHCAOU MOYUKUACOCPO MAKPOP MeKYHaHO. Mn danenxou
Mmavpuxii- 3a00HWUHOCT UCOOM MEKVHAHO, KU UH XAAKX0 0ap Myau mavpux SKY0s 3UHOA2H
MeKaApOano 8a ap3uixou Myumapaxku mavpuxuio gapxaneupo o6a 8yyyo meosapoamo.

Kanuoeosxncaxo: >mHonunc6UCmMuKa, 3mMHOMONOHUM, MONOHUM, OMHOC, AHMPONOHUM,
2eHOHUM, MONOHUMXOU MeMAOpil, SIMHOHUMIOU IHOO2eHHU, 800Ul Xucop, munmaxau TypcyHzooa.

STHOJIMHTBUCTHYECKUM OCOBEHHOCTHU TONOHUMMWHU CEBEPHOM
YACTHU THUCCAPCKOM JOJINHBI

MEJIMKHOP3OJA ®AP30HA
couckatesb Kadeapsl TAKUKCKOTO s13bIKa (paKysbpTeTa TaIpkukckol Gumonorun TMYUSA
umenu Coruma Yiyriona

B cmamve asmop paccmompena ocobennocmu MHOMONOHUMUYECKUX HA3BAHUL CEBEPHO20
peeuona luccapckoii donunvl — 2opooda Typcynzoda u e2o oKpecmHocmell Ha OCHOBE UCHOPUKO-
JIUHSBUCTNIUYECKO020 aHAIu3d. Omo Gakm, umo MupHoe CcoCyuecmeosanue 08yX s3blKo8 U
MAOACUKCKO20 U MYPEYK020 HApooos Ha meppumopuu Llenmpanvhoii A3uu ompasiceno Ha npumepe
ucmopuueckux 2eoepaghuueckux nazeanutl I uccapckou 0onuHol.

Kax noxasvieaiom ucmopuueckue oannvle, MOPKCKUe HAPOObL U NIEeMeHA NPOHUKIU HA MY
meppumopuio ¢ VII eéexa naweil spvi, U 3MO UCMOPUYECKOE SBIEHUE MONCHO HAOI00amv 6
IMHOMONOHUMUKE U  MUKDOMONOHUMUKe Bocmounoti  A3zuu, exmouas ceepuylo  uacmo
Taoorcuxucmana.

Ha ocnose mononumuueckux u MUKpoOmoOnOHUMUYECKUX MAMEPUdios YeHmpaibHou 4acmu
Taoacukucmana, mo ecmo I'uccapckoil OONUHbBL, ABMOP UCCIEO08ANA UCMOPUYECKUE, A3bIKOBbIE U
IMHONUHSBUCTUYECKUE 0CODEHHOCTIU MYPEeYKOU MONOHUMUKU C MOYKU 3PEHUSL MECMOHAXOHCOCHUS
U MeppUMOPUATLHOLU CIPYKMYPbL, A MAKHCE NPOBe UCOPULECKUL AHAIU3. SMHOAUHeeucmuka. Ilpu
amanuze Mamepuania aemop npuuienr K 6bleody, 4mo OONbWAs HaCmb MUKPOMONOHUMOS U
SMHOMONOHUMOS8 DMOLL 2PYNNbI COCMABIeHA U3 MAONCUKCKO-MYPEYKUXx Clo8, U OHU CO30aHbL 8
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Cﬂ08006pa306ameﬂbelx MO()BJZ}DC mad?/CMKCKI/lX A3bIKOB, A Kpome moco, HeKomopbsle 2u6pu0Hb1e
IMHONMONOHUMbL. NOBMOP nepeeoda CJI08 HA maa.?fcuKCKOM A3bIKe. Smu ucmopuko-jiureeucmuvecKkue
quZKWIbZ aOKaé’bl(?alOm, ymo smu Hapodbz HA npom}mceHuu 8C€ﬁ MC}’I’lOpI/lI/l HCUIU emecme U COSOCI(?CIJZM
00wue ucmopuiecKkue u KyavmypHvle YeHHOCMIU.

R'Juoueeble cjlosa:; OSOMHOJUHZBUCMUKA, I3MHOMONOHUM, MONOHUM, OSMHOC, aAHmMpOnoHuUM,
CEHOHUM, Memaqbopuqecmte monoHumMbsl, 3H()02€HHble OMHOHUMBL, Fuccapcmﬂ OOﬂuH(l, PECUOH
Typcynzooa

ETHNOLINGUISTIC FEATURES OF TOPONYMY IN THE NORTHERN PART OF
THE GISSAR VALLEY

MELIKNORZODA FARZONA
candidate of the Department of Tajik Language, Faculty of Tajik Philology, Tajik
International University of Foreign Languages named after Sotim Ulughzoda

In the article, the author examined the features of the ethnotoponymic names of the northern
region of the Gissar Valley - the city of Tursunzoda and its environs based on historical and linguistic
analysis. It is a fact that the peaceful coexistence of two languages and the Tajik and Turkish peoples
in the territory of Central Asia is reflected in the example of the historical geographical names of the
Gissar Valley.

As historical data show, the Turkic peoples and tribes penetrated this territory from the 7th
century AD, and this historical phenomenon can be observed in the ethnotoponymy and
microtoponymy of East Asia, including the northern part of Tajikistan.

Based on toponymic and microtoponymic materials of the central part of Tajikistan, that is, the
Hissar Valley, the author studied the historical, linguistic and ethnolinguistic features of Turkish
toponymy in terms of location and territorial structure, and also conducted a historical analysis.
ethnolinguistics. When analyzing the material, the author came to the conclusion that most of the
microtoponyms and ethnotoponyms of this group are composed of Tajik-Turkish words, and they are
created in the word-formation models of the Tajik languages, and in addition, some hybrid
ethnotoponyms. repeat the translation of words in the Tajik language. These historical and linguistic
facts prove that these peoples have lived together throughout history and created common historical
and cultural values.

Keywords: ethnolinguistics, ethnotoponym, toponym, ethnos, anthroponym, genonym,
metaphorical toponyms, endogenous ethnonyms, Hisor Valley, Tursunzoda region.

MadmymMu 3THOTOIIOHUMHUS ap HOMIIMHOCT 6a MaJbMyHd HOMHOM KaBMYy KaOuia, XalnKusTy
MWIJIATHO Ba € TypYHIOW STHUKHE JA0JIaT MEKYHAJI, KU Jap 3aMUHAW XYCYCHATHOU KaBMHUIO
Haxoai 0a ByJpyn omadaann. MyBoMUKHN HHUIIOHIOAHM CApYANIMAKOM TAbPUXUIO KUIIBAPIIMHOCT
KHCMaTH MUMOJIMKA Boauu thucop — munTakam TypcyH3ona Ba Tapodu OH cap3aMUHH OOCTOHHE
OynaacT, KM Jap OH MapAyMU T'YHOTYHMWIIATY MyXTanupHaXoJ] KOpy 3uHAari mekapaaasa. Mu
TYHOTYHPAHT MU 3THUKI TaJbaCCyMrapH Ky4HIll, CYKyHaT Ba KOPY (abOIUsITH IYPYHHOU STHUKI Jap
JaBpamkbOU MyXTaU(H Tabpuxi MeOOIIa, KU Aap K KaTOp HOMEOH JbyI'podun BoAl (TOIOHUMESO,
AHTPOIIOHUMIG0 Ba TEHOHMMIL0) TaJbacCyM &dTaaH.

Howup 6a Tabcupu kaBMy Kabowuit 0a CapHABUILTH TAbPUXHH TOIIOHUMEOU Mamball 3UKP KaplaH!
anneman AOypaiibonn bepyni OamaBpua Ba kKoOwim mynomusa actT. lap wH poOuta ¥ uyHUH
MEHHUTOpa, KM «..... BAaKTe SITOH MambaJulepo kaBMy kaboniau 3a60HH aurap (6erona) 3a0T MeHamos I,
memn a3 mama, 0a TaBpH OJbUII HOMEOPO Tariiup MeIumbajl. ¥Y3BHOU JiamkbJbau (Ty(PTOPH) OHEO J1ap
cyparu aca Tanad¢y3 KapaaHu HOMBO MYBOGUK ITyJ]a HAMETaBOHAH Ba a3 UH PY, lbaMOH LIAKJIN
IIyHHJIan XyJpo Oa 3a0oHaIIoH (Ba TaBacCcyTH 3a00H 0a Tabpuxu Xya — H.D.) nuHTHKON Meaumba.
OHBO MabHUM HOTHIOWU (ACTHMH HOMPO) OHPO METHpaH], Baje XyJIu HOMIKO 0a TariupoT Ay4op
MemaBanay (Fbacanos 1972, 116).
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Wn mynomusa oup 6a TabCUpU MyTakoOWJIau MapayM Ba 3a00HHOM T'YHOTYH 0a ry3apHil,
KYYMII Ba Tap3W HaBUIITY JamkJbau TOMOHUMEO0 Aap acpu X1 rydra mryna 6omaa mam, TO UMpPY3
6amaBpu Ba MyOpaM 0a IIyMOp MepaBajl, YyHKH YyHHMH TambpUPKOPUI0 0a CapHABHIITH HOMHEO
Jap TyJU Tabpux Oemnrymop Oya Ba myTaaccudoHa, TO KyHYH HJIOMa J0pa.

Mam3 maMuH Tardiup&onu «ralpuuxTuépin-u TONMOHUMILOU TabpHXi Ba TampU(H MIAKITY
tanaddy3u oHmopo 0Oa Hazap rupudra, mymakkuk M.M. Hamexxnun dyHuH €moBap mrygaact:
«Kanmuma nap \mykKMU MO acT Ba OH XyJpo mudo3ar kapaa HaMeTaBoHal. A3 OH 6a TaBpu MasbOypi
MabHUM JUIXOHBU STUMOJIOTUPO Kamuaa TUpUGTaH MyMKHH acT» Ba HaMHH aHAEIapo TaKBHUIT
70/1a, HATHJbAarupi MEKYHaJ, KU «OMY3MIIM TabpuX O0s1 a3 HOMIOH Jbyrpodi mypyd IIaBag»
(Hagexnuu 1937, 27).

AnGaTTa, UMpPY3 BaM NEPOMYHH a0 Ba CApHABUILTH TAbPUXUH ambiIu CyKyHaTH Ocuén
Muéna Ba MmuHsbyMia ToJbUKHCTOH, (DUKPY aHAeUIamkou 3U€ie MaBJby[ acT Ba MO Jap poduta 00
XYCYCHUATHOU MUJITI, TABPUXUBY JbYTpodUN MUHTakau POMUT cyxaHpo 6a 1ap0o30 KaluiaHi HeCTeM
Ba (akaT MH JbO SK HYKTapO HWJIOBAa KaplaH MeXOmeM, KU 0a rycTapuilld MapayMu OyMHH HH
cap3aMuH ajJoKaMaHJ acT Ba KHCMaTH a3 mhaMa 3uéa Ba (paboil TOMMOHUMI0 MaHCYOHM 3a00HU MH
MapayMOHaH]I.

Hany3 nap acpy X TabpUXHUTOPOH TANIAKKYJIW MUJUIATH TOJHHKPO Oa TaBpH WIMI COOUT
Hamygaan. Jlap ux Maspua bo6osson I'adypoB uyHnH HuromrTaact: «HbaMuH Tapuk, 1ap acpmou
1X — X map MuHTakan MoBapoyHHamp Ba XypOCOH YMYMUSITH KaJOHU STHUKI — apmaHTi 3ymyp
MeKyHaJ, Ki MajbMyaH, 0a maiiatu aaBnatmou TomupuéH, Cabdopuén Ba maxcycan CoOMOHMEH,
JoXui myna Oyaana. HoMu 3THUKHU XyIpo MH YMYMUST Jap OXUpHoU acpmbor X — X1 Ba € HUMan
aBBasii acpu X11 kacO menamosin. UyHon ku AOyndaszn balimaki BUKOST MeKyHaa, Aap coyu 435
BUIbpl (common 1043 — 1044 menoni) sike a3 MykappaOOHH CYJITOH TY(QT: «... nap OallHU Mo,
TOJBUKOH..». TO MH BakT ainakaii nap acpu X 60 UCTHIIOHBH «T031» apaOHkopo HU3 HOM MeOypIaHI.
Baiimaki 6oman, moup 6a sk 3aayxypa nac a3 Mymopuban Hazau Jlangonakos (comu 1040 menonl)
IUKOST HaMyJla, Xabap MeInmball, KU BHHIU0, apabmbo Ba KypAmo GUpop KapaaHa, JbaHTOBAPOHU
TOJBUK OomIana, 00 IyIIMaH JbaCypoHa JbaHTHIAH]I.

Hamun Tapuk, nap HuMau aBBasiu acpu X1 UCTHIOHBH «TOJBHK» HOMHU XalIke TallT, KU Aap
Ocnén Muéna Ba Xypocon Tamakkyn édra 6ya» (lapypos 1972, 375). Ibaman HH yMyMHSTHOM
TabpUXi Ba XyCYCHATHOU ITHHUKI Aap TOTIOHUMHUSIH Mamall 6a TaBpu HaTMI TajbaccyM Me€ba Ba MO
YH TYHOTYHPAHTHH STHUKUPO JAap HOMBOH JbyI'poduu cadT Hamy1aaMoH 6a XyOi Ji1/1a METaBOHEM.

Jap novupan MaBoAM TONOHUMHM MMHTaKau Ma3Kyp SKYaHJ HOMBOXKaepo cabT HamyJeMm, KU
0a rypymH dTHOTONOHUMI MaHCy0 mactani. lllymopau uH ryHa TOMOHMMEO OH Kajgap 3UEN HECT,
Bajie OHIOPO a3 PYHU XyCYCUATHOH allolkua Ba UPOoAan STHOHUMESO J1ap UCTUIOHOTH JbyI'podun
Mamwajil TakcuMOaHAI HaMyJaH MYMKHH acT:

1. 'eHOTONOHMMIbO€, KM Jap 3aMHHAal HOMHIOM KaBMy KaOOWJIM MapAyMu TypK3aOOH
TamakkyJs épraana Ba MaKIu MaXCyCH S THOHUMEbOU YHAOTEHHUPO TATKUII T0JAaH. MYpK(-0/m0),
V36aK(-0/mo), Kapauk(-o/mo), Kunyok(-o/mo), myryi(-o/mo) e6a r. ba wuH Typym, memr a3 mama
FeHOHUMIb0€ JTOXWJI MeIIaBaHjA, KM OWJAyHU HMCTWIOH- MHAMKATOp Oa ByJbyJ OMajaaH] Ba 0a
Mambaull  OyayOoIIM WH MapAyM HIIOpa MeKyHaHxa: Iypko (dapa, oawm Oap Oerva),
Kanyro/kapnukmo (dapa, yapozoru mobucmona dap dera), Y3baro,; Jypbam (maszewvro dap Oera)
8a raiipa.

2. 'eHOTONOHUMIb0€, KM OHEb0 JIap BakTall MapOyTH Mambaluld CYKYHAaTH MapayMH TypK3aOoH
Oynanzn. Jlap uH HOMBOXamO 0a OXMPH KaJMMambOH TOJBUKUIO CYOCTpaTi STHOHHUMHU «MYpPKIOY,
«Y30aK0Y, «KAII0//KApIyK0Y, «0apioc, KUnasoky mHwaMpom IIya, STHOTOMOHUME>0€ COXTaaHI,
KU XyCYCHUSITH-OU 3THUKUIO KABMUH UH MapAyMpO UHBHKOC MEHAMOSH]I, a3 YyMJa:

Jlypbam HOMU niewa. bo Byibyu OH KU TOIIOHUM 0a Mamajil CyKyHaTH MapAyMHU TypkK3aOoH
UIIOpa MEKyHaJ., Baie (¢ebiaH Jap UH JbO aCOCaH MapAyMH TOJBMK3a00H 3uHIari MekyHan. [Jap
HOMBOKaH-0M JIOXUJIH JIeHa HU3 Ocope a3 3a00HU TypKi naujaa HamemaBal. AJpuO OH acT, KU Aap
CaHaJHOU PAcMi — JaBIaTi YyHHH HOM calT IIyAaacT Ba Jap JamJbau MapayM 0a YHBOHU Mambauld
HCTUKOMAT HU3 OOKI MOHIAacT;
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Typx(mw)o HOMH MawalIu McukoMart. Jlap acocu MaBoAM LIEBAIIMHOCUM cONIboH 50-60-ymu
acpu XX MaBJpy[ Oy/aHW YyHUH JEHApO MYIIOXHIA MEKYHEM. AMMO Jap MaBOJIH TUPIOBApAAH MO
(conmmou 2000 - 2024) yynuH HoMBOXka Oa Kaiin rupudra Hamynaact. Jlap canagmoun Ooironi Ba
XapuTamon qyrpodun coOuk Homusau Hbucop Ba mMmpy3a munTakan TypcyH304a WH HOMBOXa Oa
YalM Hapacu/.

Hapaiiu Y36axko//Typxo (Oapatiu raiipumackyrucm) Ba MyBOOHUKHA HUIIOHIOAN MapIyMH HH
BOJIi J1ap MH JbOM Typk3aOOHOH MKOMAT JOIITaH/a Ba 00 cababmbor HOMAbIyM OHPO TapK KapJaaaH..
bo Bysbyu OH 4UyHUH 3THOTONOHUM MaBJbYJ] aCT;

Yawmau Typko (vawma); Aiinoku Y36ako (avnoxkmwou); Xonu Typko (wapozoru mobucmona)
Ba faiipa. lllymopau uH ryHa 3THOTOIIOHMMHE>0, YYHOH KU I'yQTeM, Aap HU30MH TOIIOHUMHUHN MUHTaKa
XeJie KaM acr.

bosig 3ukp HamyJ, K TONOHUMIOM HaBbHU Ma3Kyp JAap OemTapu MaBpHARKO 00 UCTUIOH —
WH/IMKaTOPHOU 3a00HU TOJBHKI Ba 0a BOCHUTAaM MACBaHIOU JbaMBOAHIUU —0 (-0), -OH/YH/0O Ba
MacBaHAN —0000, TalakKyn EQTaan.

Mo BaHTOMHU JbaMBOBAPUN MaBOA TOMOHUMH Jawmu Kunuokpo Hu3 ca®T HamyzeM, Ku Oa
TYpYHBU 3THOTOIIOHUMESO JOXHII MEIIaBaJl Ba HOMU K€ a3 MaB3€bHOU aTpOPU MHUHTAKau Ma3Kyp
Mebomaz. MH 3THOTOMOHNM Jap Komabu nbopaco3uu 3a00HU TOJbUKI Tapmpesi rapauaa, 6a Bocutan
UCTWJIOHh-UHINKATOPU TOJHUKI TallIaKKyJ ETaact.

Maspuu 3UKp acT, K MyalssHKyHaHJIal UH HOM 0a THOCH MapJyMH TypKHaXO0J MaHCyO acTt
Ba OJ]aTaH MamaJIepo HIIOpa MEKYHaJ, KU Jap OH HAaMOSHIAu akBOMU TYpK CyKyHaT € KOpy
davonusaT kapaa Oomana. AMMO, OapbhakCH WH, HEJb TOH STOH MapAyMH TYpKHaXOJ Jap WH JbO
MkoMaT Hakap/aacT Ba 0apou 3UHJAri HU3 UH Jb0 MyBO(QHUK HECT.

ba anpgeman Mo, cababu maijoOWIIM WH 3THOTOIOHMM XYCYCHSTH MeTadopi IOIUTaHU OH
Mebomaa Ba HOMHM 3aMHUHH Baceu caHr3opepo udoja MEKyHaa, KU Jap OalaHAuM Temmna Jbon
rupudTaact. Jlap apkopu Mapaym uH MaB3eb 0apor TOOMCTOHM TapMail Ba 3MMHUCTOHH HHcOat 0a
JUTap Mamkalkbo XyHYKH TokaTdapcosil YyHUH HOM rupudraact. YyHUH Tap3H TalIaKKyJTd HOMEOU
JbyTpodi € STHOHUMHU3ATCHAN TOTOHUME-OPO YTHOTOTIOHUMESOM MeTadopi HOMHIAaH MyMKHH acT.

2. Jap noupau 3THOTONIOHUME-OM MUHTAaKa SIK KICMU Ha OH KaJlap KaJloH, Baje TO aH/103ae Aap
0aitnn Mapaymu Ocuén Mu€Ha MabMyiaH HOMEO 0a Hazap MepacaH[, KU J1ap OHIO XYCYCHETH
STHUKHH amoJuu 6ymi ndona rapaugaact: Ecu Kynoburwo, Myrwomupon, Obuzapmuo, Hosu Auypu
Kyno6i Ba raiipa.

3. HMnosa Gap uH, MyBO(HKH HUIIOHIOIM CapyallIMalkboU TabpUXi MapAyMH KYEHBUCTOHU BOJAUN
Bucop Ba capramu 3apadion xyapo 00 ncMu «famda» Ba «kymuctoHin(Cuées 1971, 8; Panos,
HebmaroB, Myxtopo 1974, 93) Hom MeOypnana. A30acku TamTH UH MaQbyMIBO MapIyMu
MUHTaKa HHA3 Jap Hazap Oy, MO METaBOHEM STHOHHMH I'a14d Ba KYFHUCMOHUPO HaMUyH STHOHUMH
naHamadTi 1ap HU30MU STHOTOIIOHUMISOU MUHTAKa laMpOH HaMOEM.

Hap OapoOapu aH/BOMAaKOM TOMOHUMCO3 JIap TAIIAKKyJIH STHOTOINOHUMIGO HAKIIH
UCTUJIOWOTU JbyTpodi HU3 Hazappac acTt. ba WH 6aximl YyyHWH HCTHJIOHKOTPO LIOMWJI HaMy/AaH
MYMKHH acT, Ki 00 STHOHUMHE0 OMaJia TApKUOW TOMTIOHUMHUPO 0a BYJbY OBapaaH/I;

a) dapa + smuonum: Hapaviu Typxo, [Japaiiu Y36axo;
6) oawm + smuonum: Jawmu Kunuok, Jypbam;
8) wawma + smuonum: Yawmuiiu Typro, Quwmariu Y36axo;

2) kyr + smuonum.: Kytiu Myryn;

r) xou + smuonum: Xonu Typro,

0) nHog + smuonum. Hosu Awypu Kynobi ea raiipa.

Cabalu maiouIy 49yHUH HaBbU HOMIO - STHOTOIIOHUME-OPO JHOMEAIIMHOCOH 0a KyuuIu
Masb0ypi Ba € 0301 am0J1i, MUTPATCUSHU MaliBacTal JOXWINU KUIIBap HUcOAT gogana. Jypycr acr,
KM WH aHJelIal MyHhakKUKOH sIK Tapadu machana Oomas, mac Machajian acoci Ba OMCEP MyHBUMHU
oH, 0a aHjeman MO, UH MOCJOPUU HOMH aBJO/, lIajbapa, SHTUPOM T'y30IITaH 0a aciy Hacabu
XOHaBOJa Ba AWI0acTaruu 3u€s A0mTaH 0a 30Jromby BaTaHU auoAl 0a IIyMOp MepaBaj.
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Mam3 BaMHUH JbUIbATH XYIUIMHOCHIO XYJIOTOBUUA MapIyMH TOJBUK Oyl, KU MO 00 ByJbYyAH

Ty3allTH COJIMEHN MAIUI UMKOH JIOPEM NIEPOMYHH MUTPATCUSU UH € OH MapyM Ba € HOM TO aHJ03ae
MabJIyMOT Taiio HamoeM. Mo Hu3 00 Ha3ap[OIITH WH TMaaua METaBOHEM TaMOMH JACHAmHOU
KMCMAaTH IIMMOJINH Boauu Bbrucoppo myBoduku capoMazaiion 0a sikuaHi rypymbI TOHOITHOHUMEbO
(3THOHMMEHOU JOXWIM MaMJIakaT Ba faiipupacmi) JbyI0 HAMOEM: pomumi, ArHobi, pawmi, Ky100i,
camaprauoi, KaHoubooomi, HO8i 6a I'.

—
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OUKOHUMUSA BA KOMOHUMUAN MUHTAKAU MYBMHUHOBO/{

MYXAMMAIYOH30JA OJIUMYOH
JToKkTopu unMu umnonorus, npodeccopu Mucturytu 3a00H Ba anadbuétu 6a Homu Pynakuum
AMUT.

JABJIATOB ®UPJIABC
xonumu unMun MHctuTyTH 3200H Ba amabuértu 6a Homu Pynakuu AMUT.

Annomavusn: /lap maxonau mMaskyp Myaiiug)oH coOxmop éa Kkabamxou 3a00HUU OUKOHUMUSL 8d
KOMOHUMUAYU Munmaxau MybmMuno600po az HU20Xu Xycycusmxyou NeKCUKU8y mMopgonozii Maspuou
maxaun Kapop 000aao.

Myannughon oap 3amunau mMagoou cupooeapuuyoa Kywuws Hamyoaano, Ku poyesv ba bavse
XYCyCUsImxou y2asuro MavHOUU OUKOHUM 84 KOMOHUMXOU MUHMAKa 60 ucmughooa az capuawmaxou
Mavpuxuro yyepoghii andeuaponii HAMOSHO.

3uxp Hamyoaano, ku munmaxau Mysmuno600 00pou OUKOHUM 84 KOMOHUMXOU MABPUXi 0yoa,
Mo UMPY3 a3 MA0OU HA3APU ONUMOHY MYXAKKUKOHU 3A00HUUHOC OYP MOHOAACHI.

Jlap poouma 6a um, myaninugon 3apyp OOHUCMAAHO, KU MAXAUIU COXMOPU 8a Kabamxou
3a00HUU  OUKOHUMUSL 64 KOMOHUMUAU HOXUuAU MyvMmunoboOpo a3 yuxamu coxmy mapkub ea
XYCycusimxou JNeKCuKuo Mopgonozii 6a mavpuxii MaxKuk Hamyod, aHoewmaxou yoiud ea Koounu
magayyyx ubpo3s HAMOsHO.

Xamzamon, Kyuuw Hamyoaauo, Ku 0ap 3aMuHau a0aduému Hazapusasuu Masyyoda OUKOHUM 6d
KOMOHUMUAYU MUHMAKAPO A3 YUXamu JeKCUKUIo MOponozii 6a mavpuxugy 3a60HUUHOCIH MABPUOU
maxauny bappacuu xamayoHuba Kapop OuxaHo.

Kanuoeoscaxo: ouikoHum, monoHum, KOMOHUM, POPMAHMXKO, COXMOP, CEMAHMUKA, NeKCUKA,
mopeghonoeust, munmara, Myvmunoboo, Jlaneap.

MYXAMMAIKOH30JIA OJIUMIKOH OBUIKOH
JTOKTOP (PUIIOIOTHUYECKUX HAYK, Ipodeccop MHCTHTYTA SI3bIKa B TUTEpATyphl UMEHU Pynaku
HanmonanwsHoii akanemMuu Hayk TamkukucTana.

JABJIATOB ®UPJABC KOCUMOBHNY
Hay4HbIM cOTpyAHUK VHCTHUTYTA s13bIKa U muTeparypsl uM. Pynaku HanvonanesHOM akagemMun
Hayk Tamkuknucrana

Annomayusn: B oannoii cmamve agmopvl npoaHanu3upos8any CmpyKmypy u A36iK08ule niacmul
OUKOHOMUU U KOMOHUMUYU Mymunabaockoeo pe2uoHa ¢ mMOYKU 3PeHUs JNeKCUYecKux u
Mopghonocuyeckux 0cobeHHOoCmel.

Ha ocnogee cobpannvix mamepuanos asmopul NONbIMAIUCL C NpUsiedeHuem UCMopudecKux u
2eo0epaghuueckux UCMOYHUKO8 OCMbBICAUMDb HEKOMOopble JIeKCUKO-CeMAnmuyeckue 0coOeHHOCmu
OUKOHUMOB U KOMOHUMOSB Pe2UOHA.

bvino ommeueno, umo 6 patione Mymunabada umeromcs ucmopudeckue OUKOHUMbL U
KOMOHUMbL, KOMOpble 00 CUX NOP OCMAIOMC 6He NOJle 3PEHUs. YUeHbIX U IUHSBUCTNOS.

B céa3u ¢ smum agmopwvl cuumaiu HeoobXxoouMviM Npo8ecmu CIMpPYKMYPHbIUL AHAIU3 A3bIKOGbLE
NAACMbl OUKOHOMUU U KOMOHUMUU Mymunabaockoeo pecuona ¢ MOYKU 3peHUsi JeKCUYeCcKux,
Mopghonocuveckux U - UCMOPUKO-TUHSBUCIMUYECKUX —OCOOEHHOCmelU, a makdice GblCKA3amb
UHmMepecHble U 3ACTYHCUBAIOUUE BHUMAHUSL MBICTU.

B mo oice epemsa onu nonvimanuco 6cecmopoHHe NPOAHANUIUPOBAMb U PACCMOMPEND
OUKOHUMbL U KOMOHUMbL PeSUOHA C JeKCUHecKoll, MOpGonocuieckol, Ucmopuieckon u
JIUH2BUCMUYECKOT MOYeK 3DEeHUS, OCHOBbIBAACH HA CYUWeCmBYIoujell meopemuiecKou iumepamype.
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Annotation: In this article, the authors have analyzed the structure and linguistic layers of the
oikonyms and comonyms of the Muminabad region in terms of lexical and morphological features.

Based on the collected materials, the authors have tried to reflect on some of the lexical and
semantic features of the oikonyms and comonyms of the region using historical and geographical
sources.

They have noted that the Muminabad region has historical oikonyms and comonyms, which
have remained out of the reach of linguists and researchers to this day.

In this regard, the authors considered it necessary to conduct a structural analysis and
linguistic layers of the oikonomia and comonymia of the Muminobod district in terms of structure,
composition, lexical, morphological and historical features, and express interesting and noteworthy
ideas.

At the same time, they tried to comprehensively analyze and review the oikonomia and
comonymia of the region in terms of lexical, morphological, historical and linguistic aspects based
on the existing theoretical literature.

Keywords: oikonom, toponym, comonym, formants, structure, semantics, vocabulary,
morphology, region, Muminobod, Langar.

Hap 3a00HIIMHOCUU MyOocUp MahXyMH OMKOHUM - XaMa T'yHa HOMH MaxaJUll UCTUKOMATHPO
nap O6ap merupaa Ba MyBOPHKaH, OWKOHUMUS MauMyaud HOMHU MaB3€bXOU 4yFpodue MeOomaa, Ku
Jap OH MapAyM CYKYHaT JOpaH] Ba MHXO MOOpaTaH/] a3 HOMH IIAaXpXo, JAE€XKaJgaxo, YaMOaTXOU
cepaxoJi, Maxamiaxo, axpaKkxo, BUJIOSATXO Ba F.

Tynmu siK9aHx CONM OXHpP, Map HOMIIUHOCHUU TOYUK OWJ 0a OMKOHMUMHS Ba KOMOHUMUSH
MUHTaKaxou TYHOTYHH TOYMKHCTOH acapXxo Ba CHJICHJIAMaKOJIaXOU WIMHUIO TaXKUKOTHH 3uéne Oa
HaIIp pacuaaaH/I. a3 KaOWIHM NaXKyXHUIIIX0W ap3uIIMadau JoHumMan10H Pactopryesa B. C., Xpomos
A., Joguxynoes P.X., CynaiimonoB C., Odapunaes H., Ucmomnos I1I., Hazap3ona C., Xacanos A.,
Xacanu Cynton, Anumii Y., MaxmamqonoB O., Xomuaos ., AGoxymioeBa C., Typaes b. lllogues
P.Bar.

boucu udtuxop Ba capdapo3ucT, KM COJIXOM OXHp SIKUaHJ acapy pHCOJIaXOoM WIMI Ba
TaXKUKOTHH aJIOXUJa Tabiau(d Ba JacTpacu yMyM TapIuaaH]l, KU Aap OHXO nap Oapobapu Macowiu
JUTapy HOMIIMHOCUHM TOYUK MUPOMYHH OMKOHMMXO, TAKCUMOAH/IUY MabHOUBY JyFaBUU OHXO HU3
cypar rupudraact. bosan 3uxkp Hamyn, ku puconam taxkukorun H. OdapunmaeB 6a Taxiauau
JIMHTBUCTUU CApHAaBUIITH Tabpuxuu OUKOHMMXOM Kyxuctonm bamaxmionn ToOYUMKHUCTOH,
XyCycusTX0H (papKKyHaHIa Ba MyIIaXXacH UH TypyXH HOMBOXaX0H 4yFpoduu mMaxan gap JAoupau
MHTHUILIOPU TOTIOHUMXOU MAaHOTHUKH KHILIBAPXOU XaMyaBopy Xam3a0oH — bajgaxmonu A¢roHUCTOH
taxcuc &praact [13]. 3uxkp Hamynan 6a MaBpuUI acT, KM pUCOJIAU MA3Kyp SITOHA TAXKUKOTH MyIIIaxxac
noup 6a OWKOHMMHSH TOYMKHUCTOH Oa IIyMOp MepaBajl, KM OH Oa Oappacuu WiMuu (Gaporupu
qaHO0axoM aJoxXy/a Ba MyIaxxacyu UH 0axXIIi HOMITMHOCHH TOYHMK OaXIua IIy/1aacT.

XaM4yHUH, Aap 3a00HIIMHOCUU MYOCUPHU aBpYNoOi AOUp 0a TaXKUKY OMY3HUIIN OHKOHUMXO
Jap 3aMUHAM MaBOJJIM MaxXajXOM MAacKyHHMHM MUHTaKaxoW I'yHOTYHH Pycus kopxou Hazappace 0a
aH4YOM pPacOHHMJA UIyJaacT Ba MaXKyXUIITapoH Aap UH 000aT YyHWH MYJOXU3apOHH HaMyJaaH[:
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«YMyMaH, MO METaBOHEM OyOWHEM, KM XaJIK OMYHU XOXHMIIH Xy]l Ba XeJie JypyCTy MyHa33aM Jap
HOMBOXKaX0H MaXaJIXO0H WKOMATHH XEIll XyCYCHITXOH XOCCH XaMOH MaH3apau TaOHUi0 qyFpodupo
WHBUKOC MEKYHAH/I, KK Jap OalfHi OH CYKYyHAT JIOIITAHAIII 3apyp acT. A3 HUTOXY PaBOHH UH Maauia
dhaxmocT. 3amMuHI0Op OapoW MKOMAT Jap XoJaTy IIapouTH WH € OH MaH3apau Tabwii adroma, Xoxy
HOXOX KYIIHII MEKYHaJ, K 0a BOCUTau KajuMma Ba Mah)XyMH HHUIIOHPAC XYCYCHATH MyIllaxxacu 0a
¥ TabCHppacoOHaHAaW UH MaH3apapo MyaisiH Hamy/a, 00 OH MaKOHH JIOMMi Ba MyKUMHH XyAPO HOM
Huxam» [10; 155 — 156].

KucmaTn acocun MaBo T YaMbOBapIan MOPO TOTIOHUMHUSIA MHHTaKau MybMHUHOOO,T TAIIKHIT
Menuxan. MaBpua 6a 3uUKp acT, KM XO0JIO Ha Jap XaMau JIeX0T MapyM 3uHaari 6a cap mebapan.
Conxon 1947-1949 nap Hatuyaum cu€catd MyXOYMPKYHHHM 3aMOHHM WIypaBdA KHUCME a3 JEXaxou
atpodu mMuHTaKa 6a HoxXusxou Boceb Ba XamanoHi kydu OacTtaaHi Ba XapyaH] TO SIK MYIJIaTH
MyaiisiH Jap WH MaB3ebXO Kace MKOMAT Hakapja Oomaja xam, Baje HOMH OHXO TO UMpYy3 OOKH
MoOH1aacT. bo Mypypu 3aMOH MapIlyMOHU MyXO4HpIIya 0a 30[TOXX0H Xyl Oapramira, KHCMU 3UEIN
Jexaxopo 000 Kap/aa UCTOTaaH I,

Jlap HU30MU TOTIOHUMHH MaXajdX0u MHHTaKau MybMUHOOOT SIK OAXIIH aloOXUa Ba MyXUMPO
HOMHU MaB3€bXOW CYKYHATH MapAyM TAIIKWI MEIUXad, KU TO XOJ Jap JOUpPau HOMIIUHOCHUU TOYUK
MaBpUIH OMY3HIIN XaMaqOHHOaN MaXKyXUIITapoH Kapop HaddTaaHI.

Yu taBpe ku €moBap myleMm, MHHTaKau MybMHHOOOAM TOYMKHCTOH, a3 YMXAaTH MaBKCH
qyFpo¢ it MaB3eeCT, KM XaMIyH MaKOHU UCTUPOXATH Ba caiipy caéXxaTu MapAyMOHU KHIIBAp Ba OEpyH
a3 oH Mmyappudh rapaumaact. MyBOQHUKH pPHBOSTXOH MapAyMOHH KaJIOHCOJIOHM MHUHTaKa Jap
3aMOHXOH KaJM HU3 UH cap3aMUH MaxaJUTi KOpy Maikop, MapJOHHA BaTAHIYCT MaxCcyO My 1aacT.
ba uH, mem a3 xama, 60y XaBOM MybTaIHII, YamiMaxou mr$oOaxi Ba KyXX0U IMyp a3 JapaxTOHU
MeBaJsiopy cosiadkaH, MaH3apaxou Iuiapuped, MaB3ehbXOH TAbPUXA — HH XaMa OH MYBYH30TECT, KU
Tabuat 0apou MHCOH Jap SIK YOl YaMb OBapIaacT, MyIIOXH/a KapJaH MyMKHH acT.

Jlap HH30MH HOMBOXXaXOH 4yFpOdUU MaBPUIN OMY3HIIN MO a3 CaHAJIXOW JABIIATHIO PAaCMUU
Maxaj, XapuTal HaKIIaXOM TabpUXHI0 YyFpodii Ba MaBojIM OOWIOHWM MHHTaKa Ba OCOPY
capyaniMaxou XaTTh OOCTOHIIMHOCH HOMTYHH TOIMOHHMXOH 3UENEPO TUPJ OBapeM, Ku O0a Oaxmm
OWKOHMMHS Ba KOMOHMMXOM MHUHTaKan MybMUHOOOJ HIOMWJI MeIIaBaHA. A3 WH Py, UH TYpyXH
KaJIOHTApWHHU TONMOHUMHSIXOM MUHTaKapo BoOacTa 6a MyIIaxxacoTH KabaTxou 3a00H# Ba MabHOUIO
JyFaBHAIIIOH 0a YyHUH 3epPrypyXxXx0 4yI0 HaMyJaeM. A3 qymuia:

a) OMKOHUMXOHU TouMKuacoc: Yuuop//HYunopo (dexa), Kocamapowon// Kocamapowio (oexa),
Yasonon (maxanna), Comonuén (maxanna), Tymy (Odexa), HYopcy (maxanna), [ecpe3z (dexa),
Oxaneapon (oexa), Capmaiioon//Capu matioon /lexoanano (oexa), Taiiu Xam (dexa), Haso600
(0exa), Bycmon (0exa), @aiiz00600 (dexa) sa 2auipa;

0) OMKOHMMXOHM CyOCTpaTHacoC, KM YHCYPXOHW IIApKUAIPOH#N nopaua: Jluuaxku bono//Iloén
(Oexaxo), Xanomapow//Anamapow (0exa), vnonwap // Lllyenonwaxp (dexa), Mapseax (dexa),
Mammwon (dexa), Fapaboapa (oexa), Momupax (dexa), Lllynyny (dexa), [enoucmon (Oexa), Few
(0exa), Momanouéu (0exa), Tuxopo (dexa), Apxabuén (0exa), Memunoapa (dexa), Snanou (dexa), 6a
eaupa;

B) OMKOHUMXOU TYpPKA-MyFymHit: Jowmano // Jowmanouxo (oexa), FOzune (dexa), Hybek
(Oexa) 6a 2.;

I) OHKOHHMXOW TypKi-y30ekii: Kunuox (Oexa), Capcubynox // Caccukbyrox (oexa),
Yvxvpruwinox (oexa), Towbynok (0exa), Yannox (Oexa)sa 2atipa;

F) OMKOHUMXOHU pycuacoc: Jlenun (maxanna), Iywkun (maxanna), Ilepeou Maii // [lepsomaii
(maxanna) ea é.

Jlap MaBoM TUPIOBAp/Aand MO SIK KUCMAaTH KAJIOHH HOMBOXKaXOM MHUHTaKapO OH TOTIOHHMMXOE
TAIIKWI MEAMXaHM, K 0a MaxXaJUlh UCTUKOMATH OJaMOH Jap JEeXOT TaalulyK AopaHi. MH HaBbu
HOMBOXKaX0oHW 4yFpodil Jap HU30MH TOMMOHMMHKOHU MaxaJXOHW CYKyHATHH MUHTaKau MybMUHOOO/
KHCMaTH acoCil Ba CEpIIYMOPH HMH TypyX 0a XucoO0 MepaBaHa Ba Jap OaxImy HOMIIMHOCH 00
UCTHJIOXH KOMOHHM €] MEIIIaBaH]I.
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KomoHuM-HOMHY JieXa, Maxa/uld XypAu CyKyHAaT Ba KOMOHHMHS-MaYMyH HOMBOXKaXOH JIEXOT
0a mrymop mMepaBan. KomoHIMXoM MHUHTaKan MybMHHOOOPO a3 PyiH XyCYCHUITXOH 3a00HUAIIOH
0a 1y GaxiI 4yZ0 HaMyJJaH MyMKHH acT:

1. KoMoHMMXOU TOYHKHACOC.

2. Komonmnmxoe, ku MaHcyOu aurap 3a00HX0 MeOOIIaH .

ba rypyxu aBBaJ KOMOHMMXOE JOXHJI MEIIaBaH[a, KU OHXO OWJIYHH MYIIKHIA Jap 3aMHUHAA
JIeKCHUKau 3a00HM aladuu TOYUKHA mapxy MabHUA0A MemaBaHn: Yopcy(i), @atiz0600, Capuawima,
Iyemii, [{yoo, /lexoanano, Capmatioon Ba € a3 yuxaTH cOXTop 6a Koymadxou nbopaopoit 6a capdy
HaxBU 3a00HM TOYWKA MyBOoGUKAT MeKyHaHn: bosu Juixywo, Capkopon, 3apeapon, O6000H,
Cauéoon, Kocamapowon, Yapeuxanonu bono // I[loén, Hasyunon // Hasuenon, O300i, /leepes 6a
amconu unxo. KucmaTu Gemrapu HH KOMOHHUMXO Jap TapKHOH Xy MCTHIOXH MaXauTHH qyFpOQHH
«oexa», «Kuulioky Ba nap 0ab3e MaBpUIXO «Ous//0exd, KUUWLIOX//KUWMmMA0oX» METUpaH[, KU HH
BOXKax0 Ba3u(au UCTUIIOX — HHIUKATOPPO Jap TApKUOHM TOMOHUMXO WYpPO MEeHaMOosHA. VcTuinoxu
qyFpouu «aexa» Aap akcapyd MaBpHIXO Ba acocaH, jap rydropu mapaym 0o makiu myxaddadu
«ou//oe//ousy meosan: [u Kapxapa, /{u Banu, /Ju Fynax, Juau Kyxna // JJuxyxua // [lekyxna; dexau
Hae // Jlunas // myx. Jlexnasu sunosmu Cypxonoapéu Yymxypuu ¥Y3bexucmon, oexau /lexHagonu
oono, Jlexnasu noén w.Bap306 sa 2atipa.

Bosim 3uKkp Hamyn, KW Jap TamakKyJIEOMH HOMBOXAXOUW YyFpodi aHYOMaxOM YOHMHOMCO3
(Tormo)opMaHTX0) HAKITH MyXHM JOpaHI Ba UH HU30M HH3 JIap MAKITHPUU HOMBOXKAXOH YyFpodhuun
HOXUSI MaBPHJIM TaXKUK Xe€JIe CepMaxcyJ 0a Mymoxuua mepacaj, a3 qymiia:

1. ®opmaHTH TONOHUMCO3U -ak: bozopu 3enonax (dexa), /Juu Fynax (dexa), Kaou HYapmax
(oexa), Yanopax (dexa), Jluyaxu bono//Iloén (Oexa), Mapeax (0exa), Kypyzax // Kvpeax (Oexa),
Yykypak // Qvkvpax (Oexa), Momupax // Mymupax (dexa) éa 2avipa. TaMOMH KOMOHUMXOH 0O
aHYOMau Ma3Kyp cypatédra 0a MaxaUld CyKyHaTH MapAyM Ba MaBKEH YOWUTHPIIABUU MaB3€bXO
umopar MekyHaHn. Jlap Tydumm mMapaymMd MuHTakan MybMHHOOOJ TOMO(GOPMAHTH -aK Xeje
cepMaxcyJi Ba CEpUCTEhMOIT Oy, uiopa 0a MaB3ebX0U XypAH YyFpodi MEKyHa.

2. ®opMaHTH TOIIOHUMCO3H -0H//eéH (Oexa, ukomameox): Capkopon (Oexa), 3apeapon (dexa),
Yunoyxmapown (0exa), Yapeuxanonu bono//I1oén (0exa), Juuanoon (dexa), /lenoucmon///[undycmon
(0exa), Capmauioon (dexa), Hezynomon // [lexeynomon (oexa), Kynoamown // Kyxoomon (Oexa),
06000H (0exa), Hasyunon (0exa), Catiéoon (dexa), bosunapon (dexa), bosumupon (oexa), Llloxon
(oexa), Yapeukanon (dexa), Bycmon (dexa), Kocamapowon (0exa), Kyonuén (dexa), Apxabuéu
(0exa), Typéoon (Oexa), Baxnamwon (dexa), fewuén (oexa), Heenamon (oexa), Yanonuén (dexa),
Tuxopuén (oexa), Momanouén//Mymanouén (0exa) sa eatipa.

3. ®opMaHTH TOMIOHUMCO3H -0000, (0exa, ukomameox): Myvmurno6o0 (waxpax), Fyromo600
(oexa), Fogpunoboo (dexa), Hypoooo (dexa), Datiz0600 (dexa), Amurno600 (0exa) 6a eatipa.

4. ®opmaHTU -Oapa. IH aH4oMau TOMOHMMCO3 HHUCOaTaH KaMMaxcyid Oyna, acocaH, Jap
muHTakau Jlyo6 Ba MaB3ebu Unimayxrapon 0a mymoxuaa pacus. Jlap moupan MaBo Iy TUpIoBapaa
Jap  TapkuOM  KOMOHUMH  -Oapa, Yaezooapa  (oexa), Ilaxmoapa  (Oexa), Hapau
Cynavimon//Cynaiimonoapa (dexa), Hapau Yanop// HYunmopoapa (oexa), apau O300i//0O3000apa
(0exa), Cunyooapa (dexa), Obuoapa (0exa), Hapau Maxmyo //Maxmyodapa (0exa), Kynoapa (dexa),
Fanaxoapa (oexa), Capooapa (dexa), Kuwmunoapa (dexa), Memunoapa (dexa), Puckuoapa (0exa),
Fapaboapa (oexa), Caneoapau Yoapa//Cancoapaxu Ynapa (0exa) 6a MOHAHAM WHXOPO AHUIAH
MYMKHH acCT.

5. ®opmaHTH TOMOHUMCO3U -ii. Banxob6i (dexa), Tomuii (Oexa), Typrouii (dexa), Bozeaii
//bogeaxii (Oexa), Hycmii (Oexa), Lllaiimupii (Oexa), Xonbeeii (Oexa), Xocaboii (Oexa), [lexusanii
(0exa), Conuonii (Oexa), Cunyii (Oexa), Xvpazmonii (dexa), Yopoi (dexa), Pyoaxii (Oexa), Pymii
(Oexa) Ba Faiipa.

6. ®opMaHTH TOMOHUMCO3H -Ya, (nacséand maxoncos): Lllaxbaua (dexa), bosua (Odexa),
Kanvaua (0exa) Ba raiipa.
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Bemtapy KOMOHMMX0 acocaH, Aap 3aMUHaM JIEKCUKaW 3a00HXOM TOYMKH Ba TypKid 0a BY4y.
oMaJaaH]] Ba Jap OaxXIy TONOHUMXOH HKTHOOCHH TYPK MaBpHIU TaX IHITy Oappaci Kapop édraan.
bunobap uH, Aap WH KHCMaTH MaKoJia TAHXO YaHOaX0U COXTOPUHM KOMOHHUMXO IIapXy 330X MeE€0aHI:

1. Komonumxou cosa, ku 60 YyHHUH XUCCAaXOu HYTK Mdoaa 1my1aani:

Bo ucMm: Tymo (0exa), Kunuox (Oexa), Jlaneap (Oexa), Yawmaueyn (0exa) I yizop (dexa), Jloéba
(oexa), 06000n (Oexa) 6a 2.

bo cudar: Cassaxnos (dexa), Yyuwonuawma (Oexa) 6a .

2. Komonnmxou coxta: Yopseooop (dexa), [yrzop (dexa), Yawmacop (dexa) 6a 2aiipa.

3. Komonumxou wmypakka®d: Hasbaxop (dexa), 3apxamap (dexa), [exbanrano (dexa),
Cagheobane (oexa), /eepes (oexa), lllaxbaua (0exa) Tymxaesyn (Oexa), /lexnono (dexa), 3apxamap
(Oexa), Punyosa (Oexa) 6a &.

bosig 3ukp HaMya, KU akcapu A€XOTH MaHOTUKH KYXUCTOH MYBO(MUKH XYCYCUSATXOH TaOUUIO
gyrpoduamon 6a Typyxxo TakcMMOaHA@ MeEIIaBaH[ Ba SIK YUXATH yMYMHUAIIOH, KU 0a KyJIU
MaxaJIxou aXOJIMHUIINH Ba a3 YymJiia, 1eX0Th MuHTakau [lyo0y UunayxrtapoH xoc act, uH 6a Tapadu
o ToOpYs (Topcuu OOCTOH: nuUMOoE) Ba YOHUOU COSIPY (TIOPCHH OOCTOH: HuLUpa) TyA0 KapJJaH! OHXO
Mebommaa. YyHHH Tap3u TaKCUMOAHIMH HOMBOKaX0pO MYXaKKHKOH anokaMaH[ 0a penedu maxai Ba
Oapon (abONUATH KHUIOBAP3#A CyaMaHA MabHHUI0M MeHaMosa [12;35]. A3 uH yuxat madxymxoun
cana //camna (TypyXxH 1eX0T), Ty3ap, Maxauia, padoT XaM4yH HCTUIIOXH UPOTaKyHaAHIa KOMOHUMXO
0a mymMop MepaBaHI.

MabHuM akcapu KOMOHMMXOM TOYMKHUM MUHTakau MybMuHOOOA Oapou MapaymMoHU Oymit
paBmaH Ba MadxyM meOommian, sbHE Nap 3aMHHAW JICKCUKAW 3a00HU aJa0MH MyOCHUPH TOYUKM
Tamakkyn €Qraann, Bane 0ab3e HOMBOXKaXOM KOMOHHUMI Jap MaJiau aBBaji (axMo OOIIaHI Xam,
MabHHUU OHXO TO aHj03ae Ayxypa Oa Hazap Mepacani. MacanaHn, KOMOHUMU Jlaneap (Oexa) Kapub
Jap XyAyAu TAMOMH MaHOTHKU YyMXypil Ba OepyH a3 OH XxaM 0a uarm mepacaf (Myx. wasad. Jlanea
nasoxuu Tasunoapa, HMwkowum, Illyenon, Hos, Macuo) Ba nap 3a00HU aa0Wul TOYUKA MabHUU
«MasaxKyg kapoaw, UCMOOaH, UCM20X 8d OXAHU 8A3HUHU MAXCYCU 3AHYUPOOD, KU 8AKMU MABAKKY DU
KUWmuxo 6apou ycmysop ucmooaunu oHX0 0a 00 menapmosHO»-po MedaxMoOHAI Ba Jap
(dapxanrsomaxo Hu3 0a xamMuH MabHil oMagaact [Hur. @3T, 1969, 4.1, ¢.592]. HommmHOCH TOYUK
O. Fadypos HOMBOXau «/Ianeapy» -po KaluMan yMyMHIPOH# ITyMOPHU/Ia, KU 1ap 3a00HU TYPK# 1ap
IIaKJIH «aHKap» Ba 60 ucmu maxpu 6octonnn Typkus AHKapa xampeiia MeOora.

3uMHaH, 004 3UKp HaMy[, K1 fap Tanaddy3u IOHOHUEH UH BOXKA IIAKIH «AHKUpe» Ba Jap
3a00HM apabil IaKiIM KYHYHUU OH «ankapa» KaOyn mynaact [18, 48]. MH Boxa MyBo(hUKH
HumoHaoau . Myp3aeB nap 0Oab3ze My3oporu Yymxypuum wMapaymun Yun 6a wudonau
«MEXMOHXOHA», «ucmeoxy, «cmancuau nouymay uctudoma rapaumaact [11, 21; 355]. A. 3.
Pozendensa nap 6apodbapu madxymxou 3ukpiryna 603 6a MABHHUH «Youiu MyKaodoacy, «Kabpu uwaxcu
MmyKaooacy xop ¢dapMmyaa LIygaHu OHpo umopa kappaact [13, 861-864]. Jlap xamuu pobuta
MYXaKKHK 9yHUH HaBumTaacT: «Kamumau «ianeap» 0a MabHUU «youu MyKAododacy, «Kabpu waxcu
MyKaooacy Ha nap 3a00HM TOYMKH, Ha (opcil Ba Ha fapit 6a Ha3ap Hamepacaa. [lap Ocuéu Muéna
0a XxaMUH MabH# BOXKaAU «Ma30p» Ba 1ap IPOH «umomzoda» uctudoaa memanas. Jlap 3abounu dopcit
KaJIMIMau «IlaHeap» XaMuyH «oeeop, nanyapau ampogu kadp» paxmuna MemaBag UH KajluMma a3z
MabHHUM acllud XyJ TO aHj03ae Ayp LIyAaacT, Ba XaM4yH Ma(XyMH TOINOHHUMi JOPOHU XyCYCHUATHU
Metadopii ramraact» [13]. ba anmeman Mo HU3 KOMOHUMU «/laneap» Max3 aap udomanm XxamuH
MabHII OMaJaacT, KM a3 pyiu MH XYCYCHSAT Ba CEMaHTHKa OHPO 0a 6axim KOMOHUMH HEKPOHOMit
JOXWJI HaMy/1aH MyMKHH acT.

Komonumu Jlanrap nap muatakan MybsmMuHOOO MapOyT 6a Maxayuid YOWH 3UCTH MapayM Oa
xucod MepaBan. buHo6ap rydTan KaJoOHCOJIOHM WH Maxal MaiJoMIId UH KOMOHUMPO MapOyT Oa
Xazparu llloxu Xomym menonana (acpu 11-12), ku To UH 1aM HOMH KYHYHUU UH Maxasl Typkus
Oyn [2;3].

XaMuyHUH KOMOHUMXOU Yannox (dexa), Xpasmonii (Oexa), Xanomapow (Oexa, yoe, Ku 3uHu
acn memapowand), Heepes (dexa, youu ycmoxou Oeecpeson). 3apeapon (Oexa, yoile, Ku yCmoxou
3apeap 3unoaeii MeKyHano) Ba raiipapo HoMOap KapAaH MyMKHH acT, KM a3 MabHOU acll 1yp IIyAaaH]]
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Ba & TaFMpH IIAKJI HAMYIaaH[ Ba UMpy3 Oapou MyXaKKMKOH Maii10 HaMyJaHH MabHOH aci Ba € TO
aHj03ae 0a MAbHUY UOTHIOMHM HOMBOYKA HA3/TUK IIyJaH TaAXKUKY TaXJIMIIXOW XaMaqoOHHOapo TaK030
MEHaMOSII.

To uMpy3 HOMBOXKaxou YyFpopuHu Maxaiaxoum MKOMATHH MUHTaKau MybMHUHOOOA Ha TaHXO
TaXKUK Harapauaaanj, 0amkyd Jap MH caMT KYIIMIIN 9aMbOBapid Ba MypaTTady MyHa33aMHaMOUU
OHX0 0a pox MOHJa Hanrygaact. MunOaba gap UH caMT MakOMOTH HYPOUSU XOKUMUSTH JaBJaTi Ba
paucoHU Xap SIK yaMoaTd MUHTaKau MybMUHOOOApPO Mebosa, KU 0apou 4amMboBapid HaMyIaHH
HOMXOM Ty3alllTa, X03Upa Ba MHMHOAbJa HOMIY30pi IIyJaHU IIAXpaKkXxo, Maxajuiaxo, Kydaxo,
ry3apxo, Xu€O0OHX0 Ba yMyMaH MaB3ebXOH UyFpodue, KM HOMIY30pi MEIIaBaH] MYyTaXacCHCH
Maxcycepo ouja 0a WH MacOWIHM 3UKprapauja myaszzad HamosiHA. XamM3aMOH ouJl 0a HOMTY30pi
HaAMyJIaHU IIaXpaKkX0, Maxajiaxo Ba YMyMaH, MaB3€bXOU HOMIY3OpHIINYJA, OOSI dTUMOIIOTHUSIH
Maxaj 6a nHoOaT rupudra masa.

ba Tapuku xynoca ry¢ptaH MyMKHH acT, KU KOMOHHMXO SIK€ a3 0aXIIIXOHM acOCH Ba KAJIOHTapUHU
OMKOHUMXOM Maxajd OyJa, TaXKUKy OMY3HIIM XaMayoHHOam OHXO Oapow paBIIaH COXTaHH
XYCYCHUSTXOHU KabaTXO! JUTapy HOMIITMHOCUY MHHTAKa MYCOHJIAT X0XaJ[ Kap/I.
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