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MopsikoBa AuHa CepreeBHa
Maructpant

VYuusepcurer «CuHeprus»

CYIAEBHO-IICUXOJIOTHYECKHUE ACIIEKTbBI HCCJIEJOBAHUA HCTOYHUKOB
JOKA3ATEJIBCTB B I'PA’KJTAHCKOM " YI'OJIOBHOM CYAOIIPOU3BOACTBE

Annotanus: B ctaTtee paccmaTpuBaeTcsi CHCTEMa BUJIOB JIOKA3aTENIbCTB U UX MCTOYHUKOB
yepe3 Npu3My CyJeOHOHN MCUXOJOTUU. ABTOpP aHAIU3UPYET BIMSHUE NCUXOTEHHBIX (DaKTOPOB,
TaKUX KaK CTpecc U TpeBora, Ha (OpMHUpOBaHHE JOKa3aTeNbCTBEHHOM 0a3bl. OOOCHOBBIBAETCS
HEOOXOAMMOCTh MEXKIUCHUIIMHAPHOTO TOJAXO0Ja TMPU OIEHKE JOCTOBEPHOCTH JIMYHBIX

HCTOYHHKOB JOKAa3aTCIbCTB B OPHUINYCCKOM IIPOLECCE.

Knrouesvie cioea. 00Ka3ameﬂbcm6a, UCMOYHUKU doxa3ameﬂbcm6, Cy0€6H0-
ncuxojioeudeckKkas yxkenepmusa, docmoeepﬁocmb, NCUXo2eHHbll cmpecc, Cy0€6H0€ OoKa3zvieaHue.

Keywords: evidence, sources of evidence, forensic psychological examination, reliability,
psychogenic stress, judicial proof, cognitive biases.

BBEJIEHUE

[Ipouecc cynebHOro noka3biBaHUs B JIIOOOM OTpaciu OTEYECTBEHHOIO IpaBa
JEeTEPMUHUPOBAH CBEIEHUSMU O (PaKkTax, MOJYYEHHBIMH U3 CTPOTO periiaMeHTHPOBAaHHBIX
IIPOLIECCYaIbHBIX HMCTOYHUKOB. B pamkax KiacCMUeCKOM IUBUIMCTUYECKOM M YTOJOBHO-
npoleccyaabHo AOKTpuHBI (mpenacraBieHHod B Tpynax M. K. TpeymuukoBa u II. A.
JlynuHckoi) BUIbl JOKA3aTENbCTB TPAJUIIMOHHO PAacCMAaTPUBAIOTCA KaK OOBEKTHBHUPOBAaHHbBIE
Kareropuu, (opMmaan3zoBaHHble B 3akoHe. OJIHaKO THOCEOJIOrHYecKas IpUpoja JT0Ka3bIBaHUS
HOJTBEPXKIAET, UYTO JOMUHUPYIOIUM «HOCUTENEM» 10Ka3aTeIbCTBEHHON HH(OpMAIMK OCcTaeTcs
CyOBEKT — CBHJIETENb, IOTEPIEBIINI UM CTOPOHA CIIOpA.

AKTyaJTbHOCTh TE€MBI OOYCJIOBJIEHA TE€M, YTO B COBPEMEHHOW HOPHINYECKOW HayKe
3a4acTyl0 HaOJIOAeTCs «IPOIeCCyalbHbI PEIYKIMOHU3M», IPU KOTOPOM MTHOPUPYETCS
MICUXO3MOIIMOHAJIBHOE COCTOSIHME CYOBEKTa B MOMEHT Meplenuuu (BOCIPUATHS) IOPUIUUYECKU
3HaYMMOTO (paKkTa WM B mpoliecce BepOanu3anmu nokasanuil. Kak orMedaror uccienoBareny B
obnactu cyaeOHoit sxcneprosnioruu (E. P. Poccunckas, ®. C. CadyanoB), Takuie nepeMeHHbIE,

KaK IICUXOreHHbI cTpecc, addexTuBHAss TaOUIBHOCTb, YPOBEHb TPEBOTM M TapaMeTpbl
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KOTHUTUBHOM  OCO3HAHHOCTH, BBICTYNAIOT MOIIHBIMH  (QUIbTpaMH, BIMSIONIMMH  Ha
JIOCTOBEPHOCTh M PEIPE3EHTATUBHOCTh UCTOYHHKA JIOKA3aTEIbCTB.

CrnenoBaTenibHO, MHTETpalUsl MCUXOJIOTHYECKUX KOHCTPYKTOB B TEOPHIO CYAEOHOrO
JIOKa3bIBaHUS SIBJSIETCS HEOOXOJMMBIM YCIOBHUEM JUJII MUHUMH3AIUU PUCKA SKCHEPTHBIX U
CylIeOHBIX OIIMOOK, CBA3AHHBIX C MCKa)KEHHEM HH(POPMAIIMOHHOTO CHUTHAJNIA B «UYEJIOBEYECKOM
3BEHE» CHCTEMBI JI0Ka3aTeIbCTB.

1. IIpoueccyajibHAsA M MCHUXOJOTMYECKAsi MPUPOAA MCTOYHUKOB JI0KA3aTEJbCTB B
npaBoBoM mnoje P®

B pamkax npaBonpumenutenbHoi npaktuku (ct. 55 T'TIK P®, cr. 74 VIIK P®) nox
JI0Ka3aTeNbCTBAMU TMOHUMAIOTCS JIOObIe (DaKTUYECKHE CBEICHHUS, Ha OCHOBE KOTOPBIX CYII
yCTaHABIUBAaET OOCTOSITEILCTBA, MMEIOIME 3HaueHue i Aena. C Mo3MUuid MEIUIIUHCKOU
TICUXOJIOTHH KITFOYEBOW HHTEPEC MpeCTaBIsIeT qudGepeHIranms coaepKaHus 10Ka3aTeJIbCTBA
(uHOPMAIIMOHHBIH aCMEeKT) U €r0 MCTOYHMKA (CyOBEeKTUBHBIN HOCUTEID).

B ornuume ot MaTepuanbHBIX OOBEKTOB (BEIIECTBEHHBIX [OKA3aTENIbCTB), JIMYHBIC
UCTOYHUKU (IIOKA3aHUSA YYACTHHUKOB IIPOIECCa) HMMEIOT CHenu(pUYecKUuil MCUXOIOTHUYeCKUN
HOCHTEIIh — KOTHHUTHBHYIO cdepy cydbekta. Takum 00pa3oM, TOCTOBEPHOCTh HCTOYHHKA
JIOKA3aTeNIbCTB JCTEPMHUHUPOBAHA HE TOJIBKO MPOILECCyaIbHOM YHMCTOTOM MPOLEAyphl, HO U
(GYHKIIMOHATBHBIM COCTOSIHUEM TICUXUKH CYOBEKTa, €ro CIOCOOHOCTBIO K aJIeKBaTHOMY
BOCTIPUATHIO, COXPAHEHUIO U PETPOIYKIIUU HHPOpMaIK 0e3 MaTOTeHHBIX HUCKaKeHUH. B aToit
TOYKE peaTu3yeTcs MEXAUCIUIUTMHAPHOE B3aUMOJICHCTBHE TTpaBa M KIIMHUYECKOUW MCUXOJIOTHH,
IJIe AKCIepTHAs OIIEHKA BAJIMIHOCTH MCTOYHHKA HEBO3MOXHa 0e3 ydera ero adpexkTuBHOrO U
KOTHUTUBHOI'O CTaTyca.

2. IlaTroncuxoJioTMYeCKHE [1€TEPMHHAHTHI JO0CTOBEPHOCTH JIMYHBIX HCTOYHHMKOB:
POJIb cTpecca M TPEBOTU

C mno3unuii KIWHUYECKOW TICHXOJOTHH, NCHXOTeHHbIH CTpecc W HHTEHCUBHAsS
JIMYHOCTHASI TPEBOKHOCTb BBICTYNAlOT B pPOJIM MOILIHBIX MPEAUKTOPOB KOTHUTUBHOU
nedopMmarmu. B cuTyamusx OCTporo BHyTpUCEMEHHOro KOHQIMKTa WM CyJIeOHOro
pazOupaTenbCTBa YYaCTHUKHM TIpPOIlecca 3a4acTyr0 HAaXOMSITCS B COCTOSIHUM addeKTHBHO-
CY>KEHHOT'O CO3HAHUSI, YTO KOPEHHBIM 00Pa30M MEHSET CTPYKTYPY MCUXUUECKOU AeATETHHOCTH.

Jlis AU ¢ BBICOKMM YPOBHEM TPEBOTHM M HapyUICHUSMH pPehISKCUBHON (PYHKIMH
(MEHTaIM3aIui) XapaKTepHbI CIEAYIOIMNEe MEXaHW3Mbl HMCKKEHUS JUYHBIX HMCTOYHHUKOB

J0Ka3aTcJIbCTB:
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J IlepuentuBHasi ¢pparMeHTAPHOCTDb: O] BIUSHUEM cTpecca (HOKYC BHUMAHHUS
cyxaercsi 10 ap@eKTHMBHO 3HAUMMBIX JeTaleil («(peHOMeH pyKeHHOro CTBOJIA»), MPH 3TOM
YTpayMBaeTCsl LIEJIOCTHOCTh KOHTEKCTA U JIOTHYECKasi IOCIIEI0BATEIbHOCTh COOBITUH.

J KorHuTuBHasi KOHTAMMHALMA: BBICOKAass  TPEBOXKHOCTb  CIOCOOCTBYET
CMEIICHUIO PeaNbHBIX MEePUEHTUBHBIX 00pa30B C MPOIYyKTaMH BOOOPaKEHUS WM HaBS3aHHBIMU
YCTaHOBKaMH, YTO OOYCIIOBJICHO A€(PUIIMTOM KPUTUYHOCTH U OCO3HAHHON CaMOPETYJIALIUH.

J CHukeHue mopora camopeduieKCHMH: aJEKCUTUMHYECKMM pajuKanl U HHU3Kas
OCO3HAHHOCTH (MalHA(YITHECC) ACTAIOT CYOBEKT HECTAOMIBHBIM UCTOYHHKOM MH(OPMAIINHU, TaK
KaK OH OKa3bIBaeTCsl HECTIOCOOCH M depeHIMpoBaTh COOCTBEHHBIE ad()EKTUBHBIC IPOCKIIHH OT
00BEKTUBHOHN pearbHOCTH.

Takum oOpa3om, B pamkax cCyIeOHO-TICHXOJIOTUYECKON OIEHKHU JUYHBIX HMCTOYHUKOB
JIOKa3aTeNIbCTB (HAIpUMep, MOKa3aHUN MaTepeld B Copax O BOCIHUTAHHUM JETEH) y4eT KIMHUKO-
IICUXOJIOTHYECKOro npoduist cyObekra (ypoBHS TpPEBOIM W MEHTAIU3aLMU) SBISETCS
HEOOXOIUMBIM yCIIOBHEM BepU(UKAIIMH JOCTOBEPHOCTH MOTYUYCHHBIX CBEICHUM.

3. Cyne0HO-IICHX0JI0THYeCKAasl IKCIEPTOJIOTHS B CHCTeMe Bepu(puKaluy HCTOYHUKOB
J0Ka3aTeIbCTB

B coBpeMeHHO# cymeOHO-CICJACTBEHHONH MPAKTUKE aKTyaIH3UpyeTcs Ipodiema
OOBEKTUBM3AIMM  «IICUXOJIOTMYECKOrO0  KayecTBa»  MCTOYHMKA  JlOKa3aTesdbcTB.  Ecim
BEIIIECTBEHHbBIE JI0KA3aTEeNbCTBA IMOAJEKAT TEXHUKO-KPUMHMHAIMCTUYECKON BepUpHUKAILMH, TO
JMYHBIE UCTOYHUKHU HH(POpPMALIUK (TOKa3aHUs) TPeOYIOT ICUXO0JI0IMYECKOT0 aHaIu3a Ha IPeIMeT
UX PeJIeBAHTHOCTH PeaJIbHOCTH U OTCYTCTBHSI TATOT€HHBIX UCKAKEHUH.

Cyneono-ncuxosornyeckas sxcneprusa (CII9) (B konuenuuu ®.C. Cadynona, U.A.
KyapsiBueBa, O.[. CHTKOBCKON) BbICTyNaeT MEXIUCUUIUIMHAPHBIM  HMHCTPYMEHTOM,
MO3BOJISAIOIINM U (HepeHIUpOBaTh NPOLecCyaTbHYI0 (GOPMY MOKa3aHUI U UX TICUXOJIOTHYECKOe
cojepkaHue. B pamkax MeIMIIMHCKON TICHXOJOTHMU SKCIIEPTHOE MCCIEI0BAaHUE JMYHOTO
MCTOYHUKA J0Ka3aTeNbCTB (POKYCUPYETCS Ha CIEAYIOIINX IeTePMUHAHTAX:

1. Cnoco0HOCTh K aIeKBaTHOMY BOCHPHUATHIO M penpoaykuuu (KorHnTuBHbIN
acmekT): AHalu3 CEHCOPHO-TIEPLENTHUBHBIX IPOILECCOB CYObEKTa C YYEeTOM HMX BO3MOXHOM
nedhopmaruu o BiusiHEEM adeKTHBHOrO cy:keHusi co3Hanusi. CoriacHo padoram M.M.
Ko4yenoBa, nHIuBUAYya bHBINA TOPOT BOCHPUITUS 3HAUUMBIX 00CTOSTENBCTB JIejia ONpPeAeseTCs
HE TOJBKO BHEUIHMMHU YCJIOBHUSMH, HO W BHYTPEHHUMH «PUIBTpaMH» — YpOBHEM

pedaekcuBHOI pyHKIMN (MEHTAJIN3ANMHU) U KOTHUTUBHBIM CTUJIEM CyOBEKTa.

Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 9
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

2. JIMarHOCTHKA  IOPUIMYECKH 3HAYMMBIX JMOLMOHAJIBHBIX COCTOSIHUM
(AddexTuBHBIA acnekT): BbIABICHHE COCTOSHHMM, CYIIECTBEHHO OTPAaHMYMBAIOIINX
CHOCOOHOCTh CyOBEKTa K OCO3HAHHO-BOJIEBOM PEryJISIIMK TOBEACHUS (IICUXOT€HHBIH CTpecc,
bpycTpanus, KyMyJIaTUBHEIN apdekT). B konTekcTe Bamelr paboTsl (Auaga «Math — peOSHOK»)
KPUTHYECKOE 3HaYCHHE UMEET XPOHUYECKasl INYHOCTHAS TPEBOKHOCTh, KOTOpasi, 10 MHEHUIO
H.B. BacuibeBa, MOXET BBICTYNaTh (PAKTOPOM «IOOPOCOBECTHOTO 3a0iy>KICHUS», HCKaXKas
XPOHOJIOTHIO ¥ SMOIIMOHATIBHYIO OKPACKy COOBITHH.

3. NHauBUAYAIbHO-TUIIOJOTHYECKHE MPEIUKTOPbl UCKaKeHUs (JIMYHOCTHBINM
acnekr): HcciaenoBanue crpyktypbl jgudyHocTd (mo gaHHpiM JILH. Co0umk) Ha mpemmer
CKJIOHHOCTH K [aTOJIOTUYecKOMY (DaHTa3MpOBaHUIO, TOBBIIICHHON BHYIIAEMOCTH WIU
JUCCOLMAaTUBHBIM  3alUTaM (BBITECHEHHWE, OTpULAHHUE). OTH MapaMeTpbl OIPEAESIOT
YCTOMYMBOCTh HCTOYHHUKA J0KA3aTEIbCTB K BHELITHEMY CYTTE€CTUBHOMY BO3/IEHCTBUIO.

WuTerpanus napamMeTpoB MEAMIIMHCKON MCHUXOJOTHM — TaKUX KaK MHTEPOUeNnTHBHASA
OCO3HAHHOCTb, YPOBEHb AJEKCUTHMHHM U TUIl ceMeiiHOro (ynkuumonupoBanusi (mo I.I.
DiieMuIepy) — MO3BOJISET CYyay BEPH(PHUIIMPOBATH CBHICTEIBCKUE MOKA3aHHUs KaK MPOIYKT
NEeSITeIbHOCTH TICUXUKH, HAXOJSMIICHCS B CeUU(pUIECKOM (PYHKIIMOHATBHOM COCTOSHHH. JTO
MUHHMH3HPYET PHUCK CyAEOHBIX OMIMOOK, CBS3aHHBIX C MPUHATHEM HCKAKEHHBIX aPPexToM
CBEICHMI 32 UCTUHHBIC (DAKTHI.

SAKIIOYEHHUE K PA3JIEJTY

O06001mas aHaIM3 BUJIOB JI0KA3aTEIbCTB U CHEUU(PUKY MX UCTOYHHKOB CKBO3b MPUZMY
MEAMIMHCKONW TICHUXOJOTHH, TPEACTABISAETCS BO3MOXHBIM C(HOPMYIMpPOBATh CIIEAYIOIINE
TEOPETUYECKHUE BHIBOBI:

1. CucremHoe eamHCTBO mpaBa W ncuxojorum: IlponeccyanbHas cucrema
JI0Ka3aTeNbCTB B POCCUMCKOM ITpaBe UMILTUIIMTHO OMHUPAETCS Ha MICUXOJOTUYECKYIO IPUPOTY UX
Hocuteneil. FOpunmdeckuili craryc «moOKa3aHHi» HEpa3pbIBHO CBSI3aH C ICHXOJIOTMYECKUM
CTaTyCcoOM «CyOBEKTa», 4To TpeOyeT ydeTa 3aKOHOMEpHOCTeN (PYHKIIMOHUPOBAHUS MCUXUYECKUX
MPOIIECCOB (MaMSITH, BHUMAHHUS, MBIIUJICHHSI) TIPH OIICHKE JI0Ka3aTebCTBEHHOM 0a3bl.

2. IlaTorene3 ucKakeHUs1 JIMYHBIX HCTOYHHKOB: JIMYHBIE HWCTOYHUKH
JIOKAa3aTeNbCTB  SABIAIOTCS HaumOoJiee YSA3BUMBIMU U JIAOWIBHBIMU DJIEMEHTaMH Ipoliecca
nokassiBanus. Ilog  Bo3gelicTBHEM  NMCHXOTEHHOro  crTpecca, JedUIMTa OCO3HAHHOIM
caMoperyJisiliii 1 BHICOKOH 0a3ajibHOIl TpeBOrM MHQOpMalUs MpeTepreBaeT 3aKOHOMEpPHBIE
ucKakeHus (PpparMeHTapHOCTh, KOHTAMHHAIUS), UYTO OOYyCIIaBIMBAeT HEOOXOIUMOCTh

MEXIUCUUIUTMHAPHON BeprU(UKALIUU JAHHBIX CBEJCHU.
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3. ITepcnexkTuBbl JKCHEpTHOM Bajguau3anuu: CTpaTern4ecKuM HalpaBICHUEM
COBEpPILEHCTBOBAHUS CYJEOHOro JOKa3bIBaHMS SIBIIAETCS PACHIMPEHHME IMPEeIMETHOM o0jacTu
CyneOHO-TICUXOJIOTHYECKON 3KCIepTu3bl. BHenpeHne MeTof0B KIMHHKO-TICHXOJIOTHYECKOM
JUArHOCTUKM (OLICHKAa MEHTAJIU3aliH, aJeKCHTHMHM U CeMeifHOro romeocrasa) Mo3BOJISIET
IIEPEeBECTH OLEHKY JOCTOBEPHOCTH U3 OOJIACTH CYOBEKTUBHOIO CYAEHCKOrO YCMOTpPEHHs B
o0nacTe Hay4yHO OOOCHOBaHHOH BepU(UKALMK IICUXOJOIMYECKOIO COCTOSIHMSI HCTOYHHUKA
uHpOpMaLnu.

Me:xucUuIIMHAPHBIA CUHTE3 TEOPUH NPaBa U MEAULIMHCKON IICUXO0JIOTUH 00ECTIEunBaeT
riyOOKoe HCCleloBaHHE MEXaHU3MOB (OPMHPOBAHUS JIOKA3aTEIbCTBEHHON 0a3bl, rie
[OHUMaHHE «TEJIECHOT0» U «IICUXUYECKOr0» OTBETOB CyOBEKTa Ha CTPECC CTAHOBUTCS rapaHTOM

O00BEKTUBHOCTH NPABOCYIHSI.
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Kaxkynoexk Mupac Taaratyiibl
CryneHnt
Ka3Hy um. Anp-®apabu

OCOBEHHOCTH PEAJIM3AIIMA AHTUKOPPYIIIUOHHOI'O KOMIIVIAEHCA B
PECITYBJIMKHN KA3AXCTAH: AHAJIN3 U ITEPCIIEKTHUBbI
COBEPHIEHCTBOBAHMUA

AHHOTanuA: B COBpEMEHHBIX YCIOBHMAX Pa3BUTHS T'OCYNapCTBEHHOIO YIIPABIICHUS
AQHTUKOPPYNLMOHHBIA  KOMIUIAGHC MpHoOpeTaeT ocoboe 3HaueHWe Kak MHCTPYMEHT
IpeynpexaeHNs KOppYyNIMOHHBIX paBOHapyllleHui. B craThe paccMaTpuBaroTCst 0COOEHHOCTH
BHE/IPEHHS U (PYHKIIMOHUPOBAHUS aHTUKOPPYIIIMOHHOTO KoMILaeHca B PecrryOnmke Kazaxcran,
€ro HOPMAaTUBHO-IIPABOBbIE OCHOBAHMS W MHCTUTYLHOHAJIBHBIE MEXaHU3Mbl. AHAIU3UPYIOTCS
aKTyaJbHbIE CTAaTUCTUYECKUE JaHHbIC, OTPa)KalollUe YpPOBEHb KOppynuuu U 3((PeKTHBHOCTH
npuHuMaeMbix Mep. Ocoboe BHUMaHUe yaeseTcs IpodiaeMaM peann3alui KOMILIAeHC-TI01X0/1a

H INCPCICKTHBAM €TI0 COBCPIICHCTBOBAHMUS.

Knrouesvie crosa: anmuxoppynyuonusiii komniaenc, koppynyus, Pecnyonuxa Kazaxcman,
npoguiaxmuxa npagoHapyuieHu, 20cy0apcmseennoe ynpagienue, KOMNIAeHC-KOHMpPOlb.
Key words: anti-corruption compliance, corruption, the Republic of Kazakhstan, crime

prevention, public administration, compliance control.

Beenenne. B coBpeMeHHBIX YCIOBHUAX (DYHKIMOHHUPOBAHMS TOCYAAapcTBAa KOPPYMLHUsS
IPOJODKAET BBICTYNATh OJHUM M3 KIHOYEBBIX (PAKTOPOB, MPEMATCTBYIOUIMX YCTOWYHMBOMY
COLIMAJIbHO-3KOHOMMYECKOMY Pa3BUTHIO U CHWKEHHUIO YPOBHS JOBEpHsl K MHCTUTYTaM BJACTH.
Hecmotps Ha nmpoBoanMele pedopMbl, Koppymius B KazaxcraHe coxpaHseT CUCTEMHBIN XapakTep
u TpeOyeT BHeApeHHs 0osee H3PPEeKTUBHBIX MPEBEHTUBHBIX MEXaHU3MOB [1].

B »Tux ycnoBusx ocoOyr 3HAUMMOCTb MPHOOPETAaeT HE TOJBKO COBEPUICHCTBOBAHUE
MIPABOBBIX HOPM, HO W pa3BUTHE MHCTUTYLHMOHAIBHOW Cpelpl, 0OecreunBaroneil ux peajibHoe
ucnonHenue. [IpakTruka nokassiBaeT, 4To (popMaIbHOE Y)KECTOUCHHE 3aKOHOIaTeIbCTBA CaMO 110
ce0e He MPUBOAUT K YCTOWYMBOMY CHHKEHHIO KOPPYMIMOHHBIX PHCKOB 0€3 OJHOBPEMEHHOI'O
W3MEHEHHUS YIpPaBJIE€HYECKOW KYJIbTYphl M  MEXaHU3MOB BHYTPEHHEro KOHTPOJIS B

TOCYJApCTBECHHBIX U KBA3UTOCYAAPCTBCHHBIX CTPYKTYypax.
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OnHuM M3 TakUX MEXaHU3MOB SIBISETCS AHTUKOPPYILMOHHBIM KOMIUIAEHC - CHCTEMa
BHYTPEHHUX MNPOLEAYp U CTaHAAPTOB, HAIPABJICHHBIX HA MPEAYNPEKICHUE, BBISBICHUE U
MUHUMU3ALUI0 KOPPYHNLUOHHBIX PUCKOB. JIaHHBIN MMOAXOA OTpa)kaeT Mepexoi OT KapaTesbHOU
MoJIeTTH OOpHOBI C KOppyIIKEH K MpOoPUIaKTHIeCKONH, OCHOBAaHHON Ha YIpPaBICHUN PUCKAMU U
dhopMHUPOBaHUH TOOPONOPSIOYHON OPraHU3aIMOHHON KYJIbTYPHI [2].

[IpaBoByt0 OcHOBY BHeIpeHUs KoMIutaeHca B Pecniybnuke Kasaxcran cocrabiser 3akoH
PK «O mnpotuBoneiicTBuM Koppynuum» [7], B 4aCTHOCTH cTaThsd 16, 3aKperuisiomias Mepbl
OPENyNpeXaACHUs  KOppYyNLUH, BKJIKOYAas AHTUKOPPYNLMOHHBI  MOHUTOPHUHI,  aHaIMU3
KOPPYILIMOHHBIX PUCKOB W BHEAPEHHWE BHYTPEHHUX CTAaHIAPTOB. J[OMONHUTENBHO, CcTaThs 12
JAHHOTO 3aKOHA PEryJupyeT BOMNPOCHl KOH(IMKTA HHTEPECOB, YTO SBISETCS KIHOYEBBIM
AJIEMEHTOM KOMILJIA€HC-CUCTEMBI.

Henr wuccaenoBanmsa. lLlenpio HacToOAIIEro UCCIENOBAHUS  SIBISIETCS — aHAIU3
0COOCHHOCTEH peann3aluu aHTUKOPPYMLIHUOHHOTO KomiaeHca B PecnyOnmke Kaszaxcran, a
TaKk)Ke BBISIBIICHHE MPOOJIeM U MEpPCHEKTHUB €ro COBEPIICHCTBOBAHUSA HA OCHOBE TEOPETHKO-
MIPaBOBOTO U CTAaTUCTUYECKOTO aHAIM3a.

MaTepuaj u MeTObI HCCIeI0BaHMsA. B KauecTBe TEOPETHUECKON U SMITUPUIECKOM Oa3bl
UCCJIEJOBAHMSI UCIIONb3YIOTCSL:

e HopmaruBHo-nipaBoBble akThl Peciy6nuku Kazaxcran;

e MexayHapoaHble CTaHAApThl AHTUKOPPYNIMOHHOIO KOMIUIaeHca (B TOM 4HCIe

Koungsennus OOH npoTtus koppymnuun) [3];

e (CTaTHCTUYECKUE JAHHBIE AaHTUKOPPYNLIMOHHBIX OPTaHOB [5];

e Hayunsle myGiukanuu rno Teme.

MeTtoabI HCcCaeTOBaHNS

e  PopManbHO-IOPUANYECKUN;

e (CpaBHUTEIBHO-TIPABOBO;

e (CuCTeMHBIM aHAIHU3;

e (CrarucTHYECKUN aHAIIN3.

JIOTIOJIHUTENBHO B paMKax HCCIEIO0BAaHUS AHAIU3UPYIOTCS IIOJIOKEHUS YTOJIOBHBIN
kojqekc PecnyOnuku KazaxcraH, B 4aCTHOCTH:

e (Cratbs 361 (3nmoynotpediieHne JOJKHOCTHBIMH MOJTHOMOYHSIMH ),

e Crarbs 366 (odyUYeHHUE B3ATKH);

e Crarps 367 (mava B3STKH),
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[Tomumo »storo, umsyuaercs Kopekc PecnyOmuku Kazaxcran o0 aaMHUHUCTPAaTHBHBIX
[IpaBOHApYUICHUSIX, BKIIOYash CTaTbio 676 (mpenocTaBlieHHE HE3aKOHHOTO MaTepHallbHOTO
BO3HArpaXJ1eHUs).

Pe3yabTaThl HccjieqoBaHusA M UX 00Cy:KIeHHe. AHTUKOPPYILUOHHBIN KOMILUIAGHC B
PecniyOnmke Kazaxcran npeacrasiseT co0oil (OpMUPYIONIYIOCS HHCTUTYLHOHAIBHYIO CUCTEMY,
HAIpPaBJICHHYIO Ha MPEIyNpexJAeHUe KOPPYIMIHOHHBIX IPABOHAPYIIEHUN Yepe3 BHEApPEHUE
BHYTPEHHUX MEXaHU3MOB KOHTPOJISI, OIEHKA PUCKOB U (DOPMUPOBAHMS ITUYCCKUX CTAHIAPTOB
MOBEJICHUSI.

Ero pasButue HanpsMylo CBSI3aHO ¢ AeSITenbHOCThI0 AreHTcTBO PecnyOnuku Kazaxcran
[0 TPOTHUBOJACUCTBUIO KOPPYIIUU, KOTOPOE OCYHIECTBISACT (PYHKIIMH aHTHKOPPYMIHOHHOTO
MOHHTOPHHTA, aHAJN3a PUCKOB U KOOPAMHAIINY IPO(UIAKTHISCKIX Mep [S].

[IpakTrueckas peanuzaiusi KOMIUIAGHCA JIEMOHCTPHUPYET MOJIOKHUTEIbHYIO JTUHAMHKY,
OJIHAKO HOCUT HEOAHOPOJAHBbINA XapakTep. CoriacHO AaHHBIM aHTUKOPPYILUOHHBIX OPraHOB, B
2024-2025 romax mpoBereHO 238 aHaTM30B KOPPYMLHUOHHBIX PUCKOB, MO UTOTaM KOTOPBIX
pa3paboTaHO OKOJO 2,5 THIC. peKOMEHIAIMil, U3 KOTOopbix mopsaka 60% peaan3oBaHbl. DTO
CBHUJICTEIICTBYET O (POPMHPOBAHWUU CHUCTEMHOTO IMOJIXOAA, OJHAKO OCTAaBIIHECS HEpEIIEHHBIE
MEpBI YKa3bIBAIOT HA HAJTMYNE WHCTHTYITUOHATIBHBIX 0aphepOB.

JIOTIOJTHUTENBHO CIeIYEeT OTMETHTh, UTO 3aKoHoaTenbecTBO PK 3akperuiser o6s3aHHOCTH
CyOBEKTOB KBa3UTOCYJApPCTBEHHOTO CEKTOpa BHEAPATH HJIEMEHTHI KOMILIAeHCa, BKIIOYast
BHYTPEHHUN KOHTPOJb M MPOIEAYPHI NMPETOTBPAIIECHUS KOPPYMIIMOHHBIX PUCKOB [7]. OmHAKO
IPAKTHKa TOKa3bIBa€T, YTO JAHHBIE MEXaHHU3Mbl HEPEIKO peanusyrorcs (opmanbHO, 0Oe3

peaHBHOﬁ HHTCrpaliv B YIIPaBJICHYCCKUC TPOLECCHI.
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Tabnuya 1. OchosHble nokasamenu KOppynyuy U AaHMuKoppyYNYUOHHOL O0essmelbHOCMU 8

Kazaxcmane [5]

IMoka3aTenb 3HayeHne
KonunuecTBo KoppyniMoHHbIX IpectyiuieHuit (2024) 6onee 1600
Brissnennsie auia (2024) okoso 1493
Yuiep6 ot koppymuu (2024) ~150 mapn Tenre
BrisiBiennsie koppynimoneps (2025) ~900

N3bsaTo cpeacts (2025) 16,1 mup TeHTe
CPI (2024-2025) 38-40 6ammoB
[IpoBenénHble aHTUKOPPYILIMOHHBIE aHATIU3bI 238
PeanuzoBanHbIe peKOMEH AN ~60%

CraTucTuveckre MmoKa3aTes HOATBEPKIAI0T COXPAHSIONIYIOCS aKTyaTbHOCTh POOIEMBI:
e B 2024 roay 3apeructpuponano 6oiee 1600 KOppyHIIMOHHBIX TPECTYIIICHUI;
e Briasieno okono 1493 i, npuyacTHBIX K KOPPYILUY;
e OOmmMii  MarepuasibHBI  ymiepd  coctaBwin — mopsinka 150 mupa TeHre;

B 2025 rony BwisiBiieHO 0k0510 900 KOppyNIMOHEPOB, U3BATO UMYLIECTBO HA cymmy 16,1

MJIpI TeHre [5].

JlaHHBIE TIOKa3aTeNM OTPAXKAIOT JBOMCTBEHHYIO TEHICHIMIO: POCT BBIABIAEMOCTH
KOPPYILMH IIPH COXPAHEHUH €€ BBICOKOTO YPOBHS.

Ha mexnaynaponnom ypoBrae Kazaxcran 3anumaer 88—96 mecro B MHaekce BocipusTHs
Koppynuuu ¢ pesyiabratom 38—40 OamioB [4], yTO yKa3blBaeT Ha CpeIHUN YpOBEHb
MHCTUTYLIMOHAJILHOW YCTONYMBOCTH.

C UHCTUTYUMOHANbHOW TOYKM 3PEHMSI BAXKHBIM DIIEMEHTOM SIBISIETCS CO3JaHUE
KOMIUTA€HC-CITYKO, BBINOJHAIOMUX (YHKIUN BHYTPEHHErO0 KOHTPOJS, OLIEHKHM pPHCKOB U
MOHUTOPUHTA COONIOACHUS 3aKkoHomarenbcTBa [6]. OmHako wux d(PEKTHBHOCTH YacTo
OrpaHHuY€Ha HEIOCTATOYHON HE3aBUCUMOCTBHIO U (DOPMATIbHBIM XapaKTepoM paboThlI.

JIOTIOJIHUTENBHO CIEAYET YUUTHIBaTh, YTO HOPMBI YIOJOBHOI'O M aJMHMHHCTPATHUBHOIO
3aKOHOJIATENCTBA (DOPMHUPYIOT KapaTeslbHYI0 OCHOBY, TOTJa KaK KOMIUIAEHC BBIMOJHSET
MIPEBEHTUBHYIO (PYHKIIMIO, TPEeOTBpallas HACTYyIUIEHHE NpaBoHapylieHui. FiMeHHo coueTraHue

9THUX JIEMEHTOB 00ECIIeUnBaET KOMIUIEKCHBIN XapakTep aHTUKOPPYNIIMOHHON MOJTUTHKH.
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Tabauya 2. IIpobnemst u 6apvepsl peanruzayuu AaHMUKOPPYNYUOHHO20 Komniaenca 6 Pecnybnuke

Kazaxcman [6]

IIpo6emHuas 30Ha

IIposiBienue npoodJieMsbl

Bausinue Ha
3¢ PeKTUBHOCTD

KOMIIJIacHCa

(DopMaJ'II/I?)aI_[I/IH KOMILJIa€HC-

BrinonHenue GyHKImii

CHuxeHue pealbHOro

CIIy K0 OTPaHUYUBACTCS BO3JICHCTBUS Ha
OTUYETHOCTBIO U «OyMa)KHOI» | yIpPaBIEHUECKUE PELLICHUS
paboToi

Henocrarounas ITogunHEHHOCTH Orpanuuenue

HE3aBUCHMOCTh PYKOBOJACTBY OpPraHHM3alul 00BEKTUBHOCTH KOHTPOJIS U

OICHKH PUCKOB

Huskas IIpaBOBadA KyJIbTypa

COTPY/HUKOB

Cnaboe MoOHUMaHUeE
AHTUKOPPYIIUOHHBIX

CTaH/1apTOB

IToBrilIEHUE BCPOATHOCTH

KOPPYILMOHHBIX IPAKTHK

OrpanndeHHOCTh HU(PPOBOH

3allIUThI

Pucku manumynanuii B

HHq)OpMaI_II/IOHHbIX CHUCTEMAX

[TosiBneHue HOBBIX PopM

KOppYIIIUOHHBIX YI'PO3

Cnabas nHTerpanus puck-

OpPUEHTUPOBAHHOTO MOAX0]1a

HenosHoe BHEApEHUE OLIEHKU

KOPPYIIIMOHHBIX PUCKOB

PeakTuBHEIN, a HE
IIPEBEHTUBHBIA XapaKTep

KOHTPOJIA

HenocraTrouHslit

00I111eCTBEHHBI KOHTPOJIb

OrpaHudeHHOe yJyacTue

TPaKJIaHCKOTO OOIIeCTBA

CHuxeHue npo3pavyHOCTH

CHCTCMBI

Ocoboe 3HaueHHe HMEeEeT BHEIPEHUE PUCK-OPHUEHTUPOBAHHOTO IMOAX0J]la, OCOOCHHO B
chepax TOCYIapCTBEHHBIX 3aKyNOK, paclpeieneHuss OrokeTra M KaJpoBOW IMOJUTHUKH.
JlononHurenbHbIM (PaKTOPOM BBICTyHaeT HU(POBU3ALMS, CHUYKAIOLIAs KOPPYILUOHHBIE PUCKH,
HO OJTHOBPEMEHHO CO3/al01l[asi HOBbIE BHI30BBI, CBSI3aHHBIE C MH(OPMAIIMOHHOM 0€3011acHOCTBIO.

ConumanbHO-KYJIbTYPHBIN (DakTOp Takke 0cTaéTcs OrpaHUYMBAIOIIUM: YPOBEHb MPAaBOBOM
KYJbTYpPbI U 00I1I€CTBEHHAs TOJIEPAHTHOCTH K KOPPYILIUU CHUXKAIOT 3¢ (hEeKTUBHOCTH KOMILTIaeHCa.

[lepcrieKTHBBI COBEPIIEHCTBOBAHUS BKIIIOUAIOT:

L4 YcnieHne He3aBHCHMOCTH KOMl'lJIaeHC-CJIy)Kﬁ - HGOGXOIII/IMO IOBBICUTL HX

CaMOCTOATCIIBHOCTb B IIPUHATUA pemeHHﬁ U CHU3UTH BJIHUAHHUE PYKOBOJCTBA opraHmauHﬁ. 3T0
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MO3BOJIUT OOecneunTh 0Oojee OOBEKTHBHYIO OLICHKY KOPPYIIIMOHHBIX PHUCKOB U TOBBICUTH
3 PEeKTUBHOCTh KOHTPOJIS;

J Hu¢ppoBuzauuio npoueayp KOHTPOJA - BHEJAPEHHE IMUPPOBBIX MHCTPYMEHTOB
(97IEKTPOHHBIE CUCTEMbI MOHUTOPUHTA, aHAJIN3 JAHHBIX ) IO3BOJIUT ABTOMAaTU3UPOBATh BBISBIICHUE
PHCKOB U CHU3UTH BIMSHHUE YEJIOBEUECKOTO (haKkTopa;

. BHeapenue MeXIYHAPOAHBIX CTAHAAPTOB - KCIOJb30BAaHUE TIPAKTUK U
cranaapToB, Takux kak ISO 37001, momokeT NOBBICUTH Kaue€CTBO AHTUKOPPYHLMOHHBIX
nporenyp ¥ NPUOIU3UTh CHCTEMY K MEXIYHAPOJAHOMY YPOBHIO;

. IloBbllIeHNEe YPOBHSA NPaBOBOM KYJbTYPbI - Pa3BUTHE AHTHKOPPYHIIMOHHOTO
o0pa3oBaHMs U TMPABOBOTO IMPOCBEUICHHUS CIOCOOCTBYET (OPMHUPOBAHUIO YCTONYHMBOTO
HENPUSTUS KOPPYIIUH B OOIIECTBE U CPEAU COTPYAHUKOB OpPraHU3aLNN;

. Pa3BuTHe 001IeCTBEHHOT0 KOHTPOJIS - Y9acTHE TpaxkaaHckoro obmectsa, CMU
U OOILIECTBEHHBIX OPTaHMU3AIMi MOBBIIIAET MPO3PAYHOCTh U YCHIIMBAET BHEUIHUI KOHTPOJIb 32
JIeSITEJIbBHOCTBIO TOCYIaPCTBEHHBIX CTPYKTYD;

. HNHuTerpanuio koMmjiaeHca B cTpaTermyeckoe ylnpaBjieHHMe - KOMIUIAGHC
JIOJKEH CTaTh YacThlO OOIIEH CUCTEMBI YIIpaBJICHMsI OpraHU3alueil, BIuss Ha IJIaHUPOBAaHUE U
MPUHSITHE KIFOYCBBIX PEIICHHH, a HE OCTaBaThCSA POPMATBHOMN MPOIICTyPOi.

BoiBoabl. AHTUKOPPYMIIMOHHBIN KoMmILTaeHC B PecriyOnuke Kazaxcran sBnsieTcsl BAKHBIM
MHCTPYMEHTOM IPEyIPEKICHUS KOPPYIIMOHHBIX MPpaBOHApYIIeHU. Ero BHeIpeHne mo3BoJisieT
CMECTHUTh aKIIEHT C PearupoBaHUs Ha YK€ COBEPIIEHHbIE MPaBOHAPYILIEHUS HA UX CHUCTEMHOE
MpEeAyNPEKACHUE, BBISIBICHUE KOPPYIIIMOHHBIX PUCKOB HAa PAaHHUX CTaAMSIX U (OPMHUPOBAHHE
YCTOMYMBBIX MEXAHU3MOB BHYTPEHHETO KOHTPOJISI B OPraHU3aLUsIX.

B 1o xe Bpems ero 5(QeKTUBHOCTH OTpaHHuYEHA PAIOM HHCTUTYIHMOHANBHBIX U
KyJIbTYpHbIX (akTopoB. K umciy kitoueBbIX npoOsieM OTHOCATCS (opMaibHBIA XapakTep
BHEJJPEHUS KOMIUIACHC-TIPOLEAYp, HEAOCTATOYHAs] HE3aBUCUMOCTh COOTBETCTBYIOIIUX CIYXkKO, a
TaK)K€ HEJIOCTAaTOYHBIM ypPOBEHb MPABOBOW KYJIBTYpPbl U OCBEJOMIIEHHOCTH COTPYAHUKOB. Jliis
MOBBIIIICHUSI  PE3YJIbTATUBHOCTH  HEOOXOJMM  KOMIUJIGKCHBIM  TIOJXOJl,  BKJIFOUAIOIIUH
COBEpUICHCTBOBAHWE HOPMATHBHOW 0a3bl, pa3BUTHE OPraHMU3AIlMOHHBIX MEXaHU3MOB U
dbopMHUpPOBaHKHE YCTOMYMBOW AHTHUKOPPYNIIMOHHOW KyJbTyphl. Oco0oe 3HA4YeHHE TPH ITOM
npuoOpeTaeT BHEAPEHUE PHUCK-OPHUEHTUPOBAHHOTO TMOAX0a, IUGPOBU3AIMS KOHTPOIBHBIX
IPOLEAYP U YCHIEHUE POJIM BHYTPEHHETO ayUTa.

Kpome Toro, BaxxHbIM HampaBl€eHHEM pa3BUTHS SIBJSETCS MHTErpallus KOMILUIAeHCa B

CHUCTEMY CTPAaTETMYECKOr0 YIPAaBICHUSA, NP KOTOPOM aHTUKOPPYILMOHHBIE IPUHIIAIIBI
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CTAHOBSATCS YaCThIO YIPABJICHUECKUX PELICHUH M KOPIIOPATHUBHOW MOJUTHKH, @ HE OCTAIOTCS Ha
ypoBHE (opmanmbHBIX TpeOOBaHHH. DTO MO3BOIAET IOBBICUTH PEATbHYIO 3(PPEKTHBHOCTD
AQHTUKOPPYNLMOHHBIX MEp U 00ECTIEYNTh UX YCTOHUYMBOCTD B IOJIFOCPOYHOM MEPCIIEKTUBE.
Takum 06pa3oM, aHTUKOPPYIIIMOHHBIA KOMIUIACHC BBICTYIAET HE TOJIBKO HHCTPYMEHTOM
KOHTPOJISI, HO ¥ MEXaHW3MOM TPaHC(HOPMAIMH TOCYIAPCTBEHHOTO YIPaBICHHS, HAIIPABICHHBIM
Ha TIOBBIIICEHHE IPO3PAYHOCTH, MOJOTUYETHOCTH W JIOBEpUs OOIIECTBA K TOCYJapCTBEHHBIM
uHCTUTYyTaM. Ero nanpHeiiliee pa3BUTHE CIOCOOHO CYIIECTBEHHO CHU3UTh YPOBEHBb
KOPPYIIMOHHBIX ~ PUCKOB U TOBBICUTH  A(P(PEKTUBHOCTh  (QYHKIMOHUPOBAHUSA  Kak

rOCY/IapCTBEHHBIX, TAK U KBA3UTOCYIaPCTBEHHBIX CTPYKTYD.

Jlureparypa:

1. Johnston M. Syndromes of Corruption: Wealth, Power, and Democracy. —
Cambridge: Cambridge University Press, 2005.

2. Rose-Ackerman S., Palifka B. J. Corruption and Government: Causes,

Consequences, and Reform. — Cambridge: Cambridge University Press, 2016.

3. United Nations. United Nations Convention against Corruption. — New York,
2004.

4. Transparency International. Corruption Perceptions Index 2024. — Berlin, 2025.

5. ArentctBo PecnyOnmku KaszaxctaH 1o MpOTUBOACWCTBUIO  KOPPYIIIIUH.

HannonaneHbI# 10K O MPOTUBOACHCTBUU KOppymiuu. — Acrtana, 2025.

6. MaxkcumoB C. B. AHTHKOppYNIIMOHHAs MOJIMTUKA rocyaapctsa. — M.: Hopwma,
2020.
7. 3akoH Pecny6nuku Kazaxcran «O mpotuBojeiictBun koppynuuu» ot 18.11.2015
Ne 410-V.
8. lNocynapcrennast nporpamma «lludposoit Kazaxcran». — Acrana, 2018.
Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 20

Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

Slpecbko AJiekcanap BukropoBuyu
Maructpant akyabTeTa 5KOHOMHUKH, YIPABICHUS U IpaBa

®I'bOY BO «XepcoHCKUi TEXHUYECKUI YHUBEPCUTET»

K BOITPOCY O NPOBJIEMAX T'OCYJAPCTBEHHOI'O PEI'YJIMPOBAHUA
MUTPAIIMOHHOM NOJIUTUKOM B POCCUU

AnHortanmsi: B cratbe mpuBeneH psAn OpoOJeM, CBA3aHHBIX C TOCYAApCTBEHHBIM
pEryJIMpOBaHMEM  MUIPAalMOHHOM mnomutukod B Poccum. Jlabl  npemyiokeHus IO
COBEpPUICHCTBOBAHUIO IIPAaBOBOM OCHOBBI DETyJIMPOBAHMS MHIPALMU, a TaKKe MPAKTUKU
IPUMEHEHHUs JCHCTBYIOIIMX 3aKOHOB. AHalIM3UpyeTcsl Mpodjema MpPaBOBOTO PEryIMpOBaHUS

KOMIIETEHIIMH TOCYJapCTBEHHBIX OPTaHOB, OTBETCTBEHHOCTD 33 HAPYLICHHUS B Chepe MUTPALTHH

Knrouesnie crnosa: muepayusd, UHOCMpAaHHbsle ZPCI.?fCOClHe, npaea deiloeeka

Keywords: migration, foreign citizens, human rights.

[Tomumo oGecrieyeHns OOIIECTBEHHOTO MOPSIKA M JIMYHON 0€301MacHOCTH MHOCTPAHHBIX
rpaXkAaH, 3HAYUTEIBHOE MECTO CPeH 3ajau ToCyAapcTBa B cdepe pealn3alud MUTPAUnOHHON
MOJIMTUKY 3aHUMAaeT obecreueHne OOIIECTBEHHOW M TOCYJapCTBEHHON 0€30macHOCTH, OXpaHa
CyBEpEHHUTETA U TOCY1apCTBEHHBIX HHTEpecoB Poccuiickoit deneparuu[1].

CymiecTByeT 3HAYMTENIBHOE YWCIO HUCCIEIOBAaHHWM, TOCBALICHHBIX YIPaBJICHUIO
Murpanuei [5].

[Ipu sTOM IS WMHBIX cdep HAYKH YACTO XapaKTePHBbI HECKOJIBKO OTIUYHBIE MPUOPUTETHI B
UCCJIEIOBaHMSIX, HAIPUMEP, IKOHOMUCTHI B 3HAUUTEIHHO OOJbIIEH CTENEHU COCPEIOTOUYEHBI Ha
TPYJAOBOW MUrpanui [5].

Oco0eHHOCTH MHOCTPAHHBIX TPaKIaH UCCIETYIOTCS B KOHTEKCTE UX MPUHAICKHOCTH K
ONpeJIeTIEHHOM rpymie no nmpu3HakaM Bo3pacta [3], nona [4] u T.1.

[Ipu orpanndeHHOCTH MOKa3aTeNeH MHUTPAIIMOHHOW CTATUCTUKU M OTCYTCTBHUU HAYyYHBIX
MCCJICIOBAHUI HE MPECTABISAETCS BOZMOXHBIM IOCTOBEPHO OIIEHUTh MUTPAIIMOHHYIO CUTYAITHIO
[2].

OpHoBpeMeHHO ¢ oOHapoaoBaHueM KOHIENIMH TOCYAapCTBEHHON MUTPAlMOHHON
nosuTuKu ctpadbl Ha 2026 — 2030 roasl pa3BepHylach IUCKYCCHSI O HEOOXOIWMOCTH

y)KECTOUYCHHUSI MUTPAIIMOHHOTO 3aKOHOIATENbCTRA [6].
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Barmsiipl Ha TPyIOBYIO MUTPAIIUIO CHIIBHO pacxoasarcs. KTo-To ToBOpHT, 4TO OHA BIUSET
TOJIBKO OTPHUIATEIBHO WM, HA00OPOT, TOJBKO MOJOXKHUTENbHO. [lo MHE HHMIO aBTOpa JaHHOM
CTaThM, TPYIOBash MUTpAIMs BKJIIOYACT KAaK TOJIOKUTEIbHBIC, TaK W OTPHUIIATEIHHBIE
XapaKTePUCTHKHU.

K 1oj10KATENBHBIM OTHOCATCS:

- Ymenbiienue 0e3pabotuiel. B mociaemanue roasl B Poccuu BuaeH aeduiur padodeit
CHWJIBI, YTO CHUJILHO 3aTOPMaKUBAET SKOHOMUKY.

- OTTOK paboueii CHITBI U3 CTPAHBI MO3BOJISET TOCYIAPCTBY YIIYUIIUTH CUTYAIIUIO HA PHIHKE
TPYIOBBIX PECYpPCOB, COKpaIIaeT 0e3padoTHILy.

- UMMurpanTsl, Kak U Jpyrue J0Jd, UMEIOT CBOM MOTPEOHOCTH B TOBapax M YCIyrax.
bnaromaps atomy B Poccuu ObicTpee pa3BuBaeTcss HHPpaCcTpyKTypa, MOSBISIOTCS HOBBIE pabodne
MecTa.

- IloBpimenue kayectBa Tpyna. M3-3a 60NbIIOr0 KOJMYECTBA HEKBATH(DHUIIMPOBAHHOU
paboueil  CcwiIbBl  pocCHSHE MOTYT WJIM JaXe  BBIHYXKIEHbl  3aHUMaThCs  Ooiee
BBICOKOMHTEIUIEKTYalIbHBIM TPYIOM.

- Huzkas cromMocTh pabodell CHIIBI TIO3BOJISICT MPEANPUHUMATEISIM H TOCYIApCTBY
YIJIy4IIaTh KA9€CTBO TOBAPA, PU 3TOM CHIKAsI CEOECTOMMOCTb.

- YBenuueHue TOCyIapCTBEHHBIX [I0XOJOB BCJEACTBHUE YBEIWYEHHS MOCTYIUICHUH OT
HAJIOTOB.

- BombIioe KOIMYECTBO WHOCTPAHHBIX TPAKIAH TO3BOJISET JIYYIIE y3HATh KYJIBTYPY
JIPYTHX CTPaH U MPUBOJNT K B3aUMOYBaXCHHIO M TOJICPAHTHOCTH.

- Ilocne Bcex BbIIETIEPEUHUCTICHHBIX TMOCIEICTBUN MOXHO CKa3aTh, YTO MHUTPAHTHI B
Poccun peraroT COBOKYIMTHOCTh COIMANIBHO-DKOHOMUYECKHX MPOoOJIeM, He pacTpadyuBasi JCHbIU
rocyaapcTBa.

K oTpuniatenbHbIM XapaKTEPUCTUKAM OTHOCSTCS:

- CnoxxHasi cuTyalys Ha peIHKe TpyAa. [Ipu yBenuueHnu KonudecTBa paboueil Cuibl, HO
PY HEU3MEHHOM KOJUYECTBE MECT yBEIMYUBACTCS KOHKYPEHIUS M CTAHOBHUTCS BCE TsDKETee
MOJIYYUTh PaboTy.

- [IpuTOK OOJBIIOrO KOJIMYECTBA MUTPAHTOB B POCCHIO MOXET BBI3BaTh HOBBIN BCILIECK
0e3padoTHIIBI.

- VYBenu4eHHe KOJMYECTBA MUTPAHTOB YBEIMUMBAET HArpy3Ky Ha HH(PaCTpyKTypy

CTpaHbI: IIKOJIBI, JETCKUE CaJibl, MeIUITMHCKHUE yupexaeHus. Ceituac B Poccun nist Toro, 4To0Ob!
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NIOTIACTh B JICTCKHI cajl, HY)KHO C POXJIEHHUS peOCHKa BCTaBaTh B OYEPE/lb, BCIEICTBHE TOTO
HAYMHACT Pa3BUBATHCS KOPPYIIIHS B TOCYIAPCTBEHHBIX YUPEKICHUSIX.
- CokpaiiieHue cpeHei 3apaboTHOM TUIaThI, TaK KAK MMMHUTPAHTBI TOTOBBI pa00TaTh U HE

32 0YeHb OOJIBIINUE JICHBIU.

- CIOXHOCTH € HCIHOJb30BaHMEM TPYAOCOEpETaroIlUX TEXHOJIOIMH M3-3a JAeLIeBOM
paboueit CUIIBL.

- bompuryro uwacte cBoMX cOepexeHHIl M CBOeil 3apabOTHOM IUIaTBl MMMUTPAHTHI
OTIIPABJISIOT HA POJUHY, BCIEACTBHE Yero B Poccuu MpoucxXoIuT OTTOK CPEACTB B JPYTHE CTPaHBbI.

- VYBeanueHue 3KOHOMUYECKHUX U YTOJIOBHBIX IPAaBOHAPYILIEHUH.

- boJsblIOE KOJIMYECTBO MHUI'PAHTOB BBI3BIBAECT OTPULATEIBHOE OTHOLIEHHE Y MECTHBIX
XKHUTENeH. DTO JAOCTaTOYHO akTyanbHas mpobOiema B Poccun. Ilo 3Toi mpuumHe mosSBIsSETCS
MeXpacoBasi BpaKia.

- Hekoropble MHUIpaHTBI HE XOTAT MHTETPUPOBATBHCS B KyJIbTypy Poccum u mbItarorcs
HaBs3aTh COOCTBEHHYIO KYJIbTYpY.

CoBpeMEHHOE COCTOSIHUE MUIPALMOHHBIX MPOLECCOB CBUAETEILCTBYET O COXPAaHEHUU
IPUTOKA HHOCTPAHHBIX TPAXKIAH M JHI 0e3 TPayKAaHCTBA, IPEXK/IE BCETO TPYIOBBIX MUTPAHTOB.

KpumuHonornyeckass HMMMHUTpallMOHHAs OOCTAHOBKA ONpeeNseTcs CIeAyHIUMU
(akTOpaMu: TPaH3UTHBIM ITOJIO)KEHUEM Ha My TSIX MUTPALUil U3 eBPONEHCKUX CTpaH B BOCTOUHbBIE
pernonsl Poccum U rocymapctBa A3HMM; JOCTaTOYHO pPa3BUTOM HHQPACTPyKTYpoOii;
MHOTOHAIIMOHAIIBHOCTBI0O U MHOT'OKOH()ECCHOHAIBHOCThIO KOPEHHOI'O HACEeNEHHUs; OOJbIION
€MKOCTBIO pPbIHKA TPYyJa.

B nporuBonedcTBMM HENETaJIbHOW MUIPAlMA M IPABOHAPYILICHHUSIM HWHOCTPAHIIEB
IPUOPUTET clieAyeT OTAaTh d(PPEKTUBHOMY B3aUMOJCHCTBHIO NMPABOOXPAHUTENBHBIX CTPYKTYP
MeXly COOOM U C MPAaBOOXPAHUTEIBHBIMU CTPYKTYpaMU COIPENEIbHBIX ITOCYJapCTBa.

B cBoeii ceMbe nopasistoniee OOJBIIMHCTBO MUTPAHTOB UCIOJIB3YET CBOM POJTHOM SI3BIK B
Ka4yecTBE OCHOBHOTO $I3bIKA OOIIEHMSI, YTO €CTECTBEHHO M IMO3BOJSET COXPAHATh KYJIbTypHBIE
LIEHHOCTH U SI3BIK CBOET0 HAPOJA JTaXe BIAIH OT AOMA.

Ho BOT TO, 4TO 3HauMTeNbHAs YacTh WHOCTPAHHBIX TpakJaH He oOmaercs B Poccun Ha
PYCCKOM B CBOOOJHOE OT pabOThl BpeMsl, CBUJECTEIbCTBYET 00 OTCYTCTBUM JJISI 3HAUUTEIHbHOM
JIOJI MUTPAHTOB TE€X CAMbBIX MEXKYJIbTYPHBIX KOHTAKTOB, €3 KOTOPHIX HEBO3MOKHA MHTETPALIHSL.
Jaxe cpenu TeX, KTO pyCCKHM S3bIK 3HAET XOPOLIO, JOJIs OOLIAOIINXCSA HA PyCCKOM B CBOOOIHOE

OoT pa6OTI)I BpEMA Maja. HO-BI/I}II/IMOMY, OJHOI'0O 3HaHHA sA3bIKa HCJOCTATOYHO, AOJI’KHO OBITh
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BCTPEYHOE JKEJIAHWE MECTHBIX KHUTEJIEH 00IIaThCs ¢ MUTPAaHTaMU (2 MHAa4Ye ¢ KEM pa3roBapuBaTh
MO-PYCCKH B CBOOOTHOE BpeMs).

[IpuMepHO MOJOBHHE LEHTPAIbHOA3UATCKUX MHUIPAHTOB YJAETCS BBIMTH 3a TPAHUIIbI
AHKJIAaBHBIX COOOIIECTB, COCTOSAIIUX W3 COOTCYCCTBCHHHKOB, IO KpaiHEH Mepe, B TOM, 4YTO
KacaeTcsl OOIICHHS WM S3bIKa; Apyras K€ IMOJIOBUHA IOJHOCTHIO JKMBET B TaKUX COOOIIECTBAX,
HMMEIOLIMX B OCHOBHOM JIOKAJIbHBIN XapakTep.

Coxpansitorcst ¥ mpobsieMsl B cepe 31paBoOXpaHEHUS:

- 3MHUJIEMHOJIOTUYECKAsI OMTACHOCTh CPEJIbl IPOKUBAHUSI MUTPAHTOB;

- HEOOXOIWMOCTh HWMMYHHU3AIMM HWHOCTPAHHBIX TPAXKIAH TPOTHUB AKTyaJIbHBIX
3a00JIEBAHU;

- o0ciieoBaHNEe MHOCTPAHHBIX Pa0OTHHUKOB M3 JHACMHUYHBIX TEPPUTOPUN Ha OPIOIIHOMN
TU(], BUPYCHBIH T€aTUT U JP.

- OKa3aHHWE MEJIMLUHCKON MOMOIIU, OTCYTCTBUE MOJIUCOB.

Ecou Bompoc ¢ paboromarensMu MOXKHO PEIIUTh, TO IPOILECC 3apaKeHHUs B MeECTax
MPOKUBAHUS HE MOJJAETCS KOHTPOJIIO.

Taxke coxpansiercsa mpoOjeMa NPOLEAYpPbl TOJYYCHHUS CAHUTAPHBIX KHUXKEK, HUX
HEJIETAJIbHOTO TPUOOPETeHUS, 3apa)K€HUs JII0Je Ha OOBEKTaxX MHUTAHMS; BO3MOXKHBI CIydau,
KOI'/Ia 3apa’KeHHbIE KEHIIMHBI MONAJal0T B POJAUIIBHBIE 10MA.

Bomnpocsl 0 HapyieHuu TpyAOBBIX IPaB MUTPAHTOB, YCIOBUN TPY/la U €r0 OIUIAThl HE TaK
4acTO TMOJHUMAJUCh B TOCJeAHee Bpems. Takke HE 4acTo MOAHUMAJICS BOMPOC O CTaTyce
MUTPAHTOB — JKE€PTB paOCKOTo Tpyaa, 00 00y4eHHH PYCCKOMY SI3bIKY, O HAPYIICHUSIX CO CTOPOHBI
COTPYJHUKOB TIPaBOOXPAHUTEIBHBIX OPraHoB. B 1enoM MOXHO CyIuTh 00 YCHICHUHU
PENPECCUBHOTO COICPKAHUSA MEPOIPUITHI B OTHOIIEHUU MHOCTPAHHBIX TPaXK/IaH.

B cripaBouHMKaX /151 THOCTPAHHBIX TPAXKIAH MOXKET COJEPIKATHCS MoJIe3Hast HHPOpMAIIHS
O TIPaBOBBIX acleKTax NpeObIBaHUSI TPYJOBBIX MUTPAHTOB, B YAaCTHOCTH, MO O(OPMIICHHUIO
pEerucTpaluu, TpPYAOYCTPOMCTBY, MEIUIMHCKOMY OOCTY>KMBAaHUIO, BOMPOCHl MOIyYEHUs
o0pa3oBaHUs 1€THbMU MUTPAHTOB U JP.

[To wrToram wmccremOoBaHUS aBTOP MOXKET CGHOPMYIUPOBATH PSIA MPEUIOKEHUN T10
COBEPIICHCTBOBAHUIO MUTPAIMOHHOIO 3aKkoHoAaTenbcTBa Poccuiickoin @epepanuu. Takxke
[[EIeCO00pa3HO TPUBECTH PEKOMEHJAIMU TI0 COBEPIICHCTBOBAHUIO pabOThI  OPraHOB
rOCyIapCTBEHHOM BiIacTH Poccuiickon denepanuu 1o peain3alii MUTPALUOHHOW MOJUTUKHU B

chepe ipaB 1 cBOOO ] HHOCTPAHHBIX TPAXK/IAH.
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B 4uncne Takux mpeuioKeHHil MOXKHO TOBOPUTH U O HEOOXOJMMOCTH CO3JaHHsI HOBOTO
oprana — MeXBEJOMCTBEHHONH KOMMCCHUU IO MpodieMaM MUrpaluu, KOTOpasl JOJDKHA CTaTh
KOOPJAMHUPYIOUIMM 3BEHOM Ha YPOBHE BCEro rocyiapcrBa. JlONONHUTENBHO Mpeasaraercs
co3zianue 1mooOHBIX KOMUCCHH B cyObekTax Poccuiickoit denepanuu.

B cTtpykTypy yKa3zaHHOW KOMUCCHUU JTOJKHBI BXOAUTH pyKoBoauTenau MBJI, mpokyparypsl,
WHBIE JIOJDKHOCTHBIE juIa. Takke HEOOXOAMMO HaJelIeHHe OpraHoB BIACTH CYOBEKTOB
Poccuiickoit ®enepauuu MNpaBOM  OMNPEACICHHS HEOOXOAMMOr0 YHCIa CIECHHAIUCTOB

MHOCTPAaHHBIX TPaXJIaH B OMPEICICHHBIX cpepax Ha OCHOBE PEIICHUH yKa3aHHBIX KOMUCCHH.

Heo6xonuMm mnepecMoTp HOJAXOAa K CTaTyCy 4WIEHOB CeMEW HMHOCTPAHHBIX TI'paX</aH;
TpeOyeTcsl penieHne mpodjeM NMPHUBICYCHHS K OTBETCTBEHHOCTH paboToaaTeNe, a Takke 3a

HC3aKOHHYIO MUT'pAalHIO.
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Slpecbko AJiekcanap BukropoBuyu
Marucrtpant akyapTeTa SKOHOMHUKH, YIPABICHUS U IpaBa

OI'bOY BO «XepcoHCKU TEXHUYECKUIT YHUBEPCUTET»

POJIb HAIIUOHAJIBHBIX ITPOEKTOB B COLITUMAJIBHO-
IKOHOMMUYECKOM PAZBUTUHU POCCHUU

AnHoTanus: B cratee paccMOTpeHbl OCHOBBI (POPMUPOBAHUS HALIMOHATIBHBIX TPOEKTOB B
Poccumn, nHTepnpeTaluy MOHATHS «HALMOHAIBHBIN IIPOEKT», UX OCHOBHAA LI€JIb U OpraHU3alus
Ha MpuUMepe HalMOHAJIBHOIro npoekTta «OOpa3oBaHue». BelneneHsl KitOYEBbIE aclEKThl POJIU

HAallMOHAJIBHBIX IMPOCKTOB B CONNAJIbHO-3KOHOMUYCCKOM PA3BUTUHN Poccun.

Knrouesnie crnosa: HCIL;MOHClﬂbellZ npoekm, MOdepHMS’aL]M}Z, IKOHOMUKA CMPAHDBL.

Keywords: national project, modernization, country's economy.

YcnenrHoe pa3BUTHE COLMANBHON cepsl JTH000TO TOCYAapcTBa MPSIMO CBS3aHO C €T0
HYKOHOMHYECKUM TMOTEHIHAIOM, W sl 3()(HEKTUBHOTO pacnpeeNieHHsT UMEIOIUXCS CPEICTB B
LEeNAX Pa3BUTHS COLMAIBHOW cdepbl HEOOXOTUMBI UYETKHE CTpaTernuyeckue mporpammsl. [lo
JAaHHBIM ompoca 00 OTHOIIEHMH POCCHUSH K peaju3ald HAIMOHAIBHBIX IPOEKTOB
Bcepoccuiickoro nentpa usyudeHus obmectBeHHoro MHeHus (BLHHMOM) B mArepky cambix
y3HaBa€MbIX BXOJAT CIEAYIOLIME HAl[MOHaJIbHBIE MPOEKThI: «Jlemorpadus» (77 %), «Manoe u
CpelHEee NPEANPUHUMATENBCTBO W MOAJEPKKA WHIMBULYAIBHOW IPEANPUHUMATEIBCKON
uHAIMATUBED (76 %), «be3onacHble kauecTBeHHBIE Toporm» (74 %), «O6pazoBanue» (72 %) [6].

HannonaneHble MPOEKTHI — 3TO HOBALMS JIJISI POCCUUCKOM SKOHOMUKH. OCHOBOM ISt
peanu3anuy HaIImpoekToB, ctan Yka3 [Ipesunenta Poccuiickoit @eneparnuu ot 7 mas 2018 roma
Ne 204 «O HauMOHAJIBHBIX LIENAX U CTPATETUYECKUX 3a7adax pa3BuTus Poccuiickonn @enepanuun
Ha niepuof 1o 2024 rona», Ykas IIpesnnenta Poccuiickoit @eneparuu ot 7 mast 2024 roga Ne 309
«O HanmoHaNbHBIX HeNsAX pa3BuTua Poccuiickoit @enepanuu Ha nepuoa no 2030 roga m Ha
nepcnekTuBy 10 2036 rogay».

YcrosBIIerocss MOHATUS «HALIMOHAJIBHBIN MPOEKT» HET, MPOEKTHI MPEACTaBISIOT COO0M
KOMILJIEKC B3aUMOCBS3aHHBIX MEpOIPHUATUN, HANpaBIEHHBIX Ha JIOCTHKEHHE YHUKAJIbHBIX

pe3yiabTaTOB B HKOHOMHKE U colMainbHOM cdepe crpanbl. OHM  pa3pabaTbiBarOTCA
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[IpaButensctBoM Poccuiickoit denepanu coBMectHo ¢ [Ipesnaentom PO u yTBepkaaroTcs Ha
denepanbHOM ypOBHE.

Kak yrBepxknaer /. A. BUHHUK, [TOSIBJI€HHE HAlIMOHAJIbHBIX IIPOEKTOB OBLIO CBSI3aHHO B
IIEPBYIO OYEPEb C HEXBATKON IOPUAMUECKUX MEXAHU3MOB IyOIMUYHOrO YINpaBJIEHMsSI, KOTOPbIE
MoOriau Obl aJeKBaTHO OTBeYaThb Ha MOTPEOHOCTH HAceIeHUs] B TOCYAapCTBEHHBIX U
MYHHUIUIAIBHBIX yciayrax [1].

CornacHO Hay4HbBIM UCCIIEJOBAHUSIM, HALIMOHAJIBHBIE IIPOEKTHI SBJSIOTCS HHCTPYMEHTOM
JUTSL pEIICHUS CIIOKHBIX SKOHOMHYECKUX 3a/1a4y. XanuMoH E. A. u Hukutun C. A. noguepkuBaor,
YTO HAalMOHAJIbHbIE MPOEKThl HAINpPABICHbl HA CTUMYJIUPOBAHHWE HAYYHO-TEXHUYECKOIO H
COLIMATIbHO-3KOHOMHMYECKOTO Mporpecca, KOTOPbI B COBPEMEHHBIX YCIOBUSX HEBO3MOXKEH 0e3
HNPUMEHEHHS METOJIOB IPOCKTHOTO YIIpaBieHus [2].

Opanues J. B., OBueBa b. O. u Hambicos C. B. noka3bIBaroT, YTO HallMOHAIbHbBIE TPOEKTHI
UCIIONIB3YIOTCS B KaueCTBE KOMIUIEKCHOTO MOJAX0Ja M MHUHUMM3UPYIOT MPOOJIEMHBIE CTOPOHBI
9KOHOMHKH M COLUANBHOM chepsr [3].

3yumd B. B., Mopozosa A. U. u MesenneBa E.E cunraroTt onpenenstonum 10T Gakt, 4To
Ka4eCTBEHHBI aHAINW3 HCIOJHEHUS HAIMOHAIBHBIX IPOEKTOB CIIOCOOCTBYET MOBBIIICHUIO
3 PEeKTUBHOCTH TOCYIAPCTBEHHOTO YIIpaBieHus [4].

OcHOBHas 1eJb HAIMOHAIBHBIX MPOEKTOB — YIYYIIEHHE KadyecTBa JKU3HU Tpa)kiaH,
MOBBIIIIEHNE KOHKYPEHTOCIOCOOHOCTH SKOHOMHMKH, YCKOPEHHE TEXHOJIOTHYECKOIo DPa3BUTHSA,
BHEJ[pEHUE LUQPPOBBIX TEXHOJOTUN B APKOHOMHUKY M COLHAIBHYIO c(epy, pOoCT UHUCICHHOCTH
HACeJIEHUsl CTpaHbl, YBEJIWYEHHE MPOJOJKUTEIBHOCTH >KU3HH, TMOBBIIIEHUE POXKIAEMOCTH U
CHU)KEHHE CMEPTHOCTH.

B Vkaze Ilpesunenta Poccuiickonn ®@enepauyu ot 7 mas 2024 roma Ne 309 «O
HallMOHATBHBIX TensiX pa3Butus Poccuiickoit ®@enepanuu Ha nepuoa g0 2030 roma u Ha
nepcnekTuBy 70 2036 ronma» OINpeAesieHbl IeIM HAMOHAIBHBIX MPOEKTOB — OCYINECTBIICHUE
IIPOPBIBHOTO HAaYyYHO-TEXHOJOTUYECKOTO M COLUAIBHO-DKOHOMUYECKOTO pa3BUTHs Poccuiickoi
®denepannu, yBeIMUYEHUE YHUCICHHOCTH HACEIICHUSI CTPAaHbl, IOBBILIEHUE YPOBHS JKU3HU TPaXk/laH,
co3aHue KOM(OPTHBIX yCIOBUH AJISl UX MPOKUBAHUS, a TAK)KE YCIOBUI M BO3MOXKHOCTEH st
camopealIn3aliy U pacKphITHs KaXa0ro yeiaoBeka. Be€ aTo sBisiercst HeoOXoauMbIM (PaKTOpOM B
pPa3sBUTHM YEJIOBEKa, a COOTBETCTBEHHO, I'OCYJApCTBO JOJDKHO JieNaTh BCE, YTOOBI JaHHBIE
YCJIOBHSI BBIMOJHSIIUCK.

Cucrema HalMOHANBHBIX IPOEKTOB OPraHM30BaHA IO HEPAPXUUYECKOMY TPUHIUILY.

Kasxprit HarqmoHaBHBINA MTPOEKT BKIIFOYAET B CEOsI HECKOIBKO (eIepaIbHBIX MPOEKTOB, KOTOPHIE
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HalpaBJeHbl Ha pELIeHHEe KOHKPETHBIX 3a7ad B paMKax OOIIel CTpaTerud, a Takke psj
PETHOHATIBHBIX MPOrPaMM Pa3BUTHS.

Tax HanuoHanbHBIE HpoeKT «OOpa3oBaHHE» HMEET CBOEH LENbI0 MOJEPHU3ALUIO
cucteMbl oOpa3oBanus B Poccun, obecriedenne paBHOTO AOCTyIa K KaYeCTBEHHOMY 00pa30BaHUIO
JUISl BCeX IpakAaH, BHEAPCHUS HOBBIX TEXHOJIOTHH U METOZOB OOYy4EHHS U T. [I.

Vka3aHHBI HalMOHANBHBIA TPOEKT BKIOYaeT B ceds cuexyronme deaepaibHbIe
MPOEKTHI:

- «udpoas oOpazoBaTenpHas cpena», HANpaBlieH Ha CO3JaHHE COBPEMEHHOW U
OezomacHOi 1M(ppoBOH 00pa30BaTEIBHOM Cpedbl, KOTOpas IO3BOJHUT HCIIOIb30BATh HOBBIC
TEXHOJOTUU W METOABI OOYy4YeHHs, OOECIEYUT AOCTYNl K KauyeCTBEHHBIM OOpa3oBaTEIbHBIM
pecypcam | cepBicawm,

- «Mononeie mpodeccuonansr (WorldSkills Russia)», HampaBieH Ha pa3BUTHE
npodeccHoHaIbHOr0 00pa3oBaHMsl M IMOJATOTOBKH KaJpOB, IOBBIILICHHE IPECTHXKa Padodnx
npodeccuii, BHEAPEHNE HOBBIX CTAaHIAPTOB U METOAMK O0yUYEHUS,

- npoektsl «[lognepxka cemeil, uMmeromux xaerei», «CoBpeMeHHas IIKOIay, «Ycrex
Kaxaoro pebéuka», «Momoasie mnpodeccroHanb», «HOBbIE BO3MOXXHOCTH JISi KaKIOTOY,
«CormanbHas aKTUBHOCTBY, «DKCIIOpT oOpazoBanus» [5].

ITpoekThl UMEIOT CBOM OCOOEHHOCTH M LIEJIM, HO BCE OHU HalpaBJIeHbl HA MOJCPHU3AIUIO
U pa3BUTHE cucTeMbl 0Opa3oBaHus B Poccun, obecrieueHre paBHOTO J0CTyIa K KAUeCTBEHHOMY
00pa30BaHUIO ISl BCEX TPakJaH W MOATOTOBKY KBAJTU(HUIIMPOBAHHBIX KAJPOB U SKOHOMHUKHU
CTpaHBbI.

Heo6x011uMo BBIAETUTD KIIIOUEBbIE ACIIEKTHI POJIM HAIIMOHAIBHBIX IIPOEKTOB B YKOHOMHUKE:!

1. HMuBectunuu B UHOpPAcTpyKTypy:  JlOMONHUTENBHOE  TOCYJapCTBEHHOE
¢duHAHCHpOBaHHE, TPETYCMOTPEHHOE B paMKaX HAIMOHAIBHBIX MPOEKTOB, CTHMYIUPYET POCT
NoTpeOJIeHNsT ¥ WHBECTUIIMI B HKOHOMHKY, YTO CIOCOOCTBYET SKOHOMHUYECKOMY pa3BHTHIO.
WHBecTuIuy co37at0T HOBbIE paboune MeCcTa U CTUMYJIUPYIOT SKOHOMUYECKHH POCT.

2. YnyulieHue COUMalbHBIX yciyr: HamuoHanmbHBIE MPOEKTHI MOTYT BKJIIOYATh B ceOs
yIydlIeHHe CHUCTEM 3/paBOOXPAaHEHUsS, OOpa30BaHUS W COIMAIBHOTO olecredeHus. ITo
CIOCOOCTBYET TOBBIIICHUIO Ka4eCcTBA XMU3HU HACEJICHUS M CO3JaeT YCIOBHS JJISl yCTOWYHMBOTO
HKOHOMHUYECKOTO PA3BUTH.

3. CrumynupoBaHue WHHOBaIMii: HarumoHaibHbIE MPOEKTHl MOJACPKUBAIOT Hay4HbIE

WCCJICIOBaHUS U Pa3pabOTKH, CTUMYJIHUPYIOT Pa3BUTHE BBICOKMX TEXHOJIOTHH. DTO TOMOTaeT
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CTpaHe oOCTaBaTbCs KOHKYPEHTOCIIOCOOHOH Ha MHPOBOM DbIHKE U IPHUBJIEKATEIBHOM IS
WHBECTUIIUH.

4. Pa3BuTHE Majoro W cpeaHero OusHeca: HamuoHanbHBIE NPOEKTHI MOTYT OBITh
HaIlpaBJICHbl Ha MOJIJCPKKY MaJloro M CpelHero Om3Heca. ITO CIIOCOOCTBYET CO3/IaHUIO0 HOBBIX
pabouunx mecT u yBenudeHuto BBII.

IIpuBneyeHne MHOCTPAHHBIX HMHBeCTHLMH: HalnoHambHBIE MPOEKTHI MOTYT IPHUBIIEYb
BHUMAaHHE UHOCTPAHHBIX HHBECTOPOB, OCOOCHHO €CJIM OHH CBSA3aHBI C PAa3BUTHEM CTPATETHUECKU
BO)XHBIX OTpaciieil SKOHOMUKH. DTO MOXKXET NPUBECTH K YBEIMUYCHHIO MPSMBIX HMHOCTPAHHBIX
MHBECTULUI U YKPEIUIEHUIO S3KOHOMUYECKOH MO3ULIMH CTPAHBI.

Takum 00pa3oM, MOSBICHNUE HALIMOHAIBHBIX MPOEKTOB aKTyaJIbHO POJIb MX BEJIMKA, OHU
UMEIOT 3HAYHMTENBHOE BIIHMSHUE HAa SKOHOMHUKY CTpPaHbI, CIOCOOCTBYS €€ Pa3BHUTHIO M POCTY

KadeCTBa >XU3HW HACCIICHHA.
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JKOHOMHUYECKUE HAYKH
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IleBuyk Co¢bsi AJiekceeBHA
CryneHnt
Cankr-IletepOyprckuii rocy1apCTBEHHBIH

SKOHOMUYECKUHA YHUBEPCUTET

BJMSIHUE COCTOSIHUASA I'OPOJCKOM HH®PACTPYKTYPHI HA YPOBEHD
PA3BUTHSA NPEJANNPUHAMATEJIbCKOM CPEJIBI HA IPUMEPE
EKATEPUHBYPT A

AnHoTanmsi: B crathe paccMarpuBaeTcs B3aMMOCBS3b MEXIY COCTOSHHEM T'OPOJICKON
UHPPACTPYKTYpPHl M YpOBHEM JEJOBOH aKkTHBHOCTH Ha mpumepe ExatepunOypra. B paGore
AQHATTM3UPYIOTCSL  KJIIOYEBBIE TIOACHUCTEMBI TOPOJICKON HMHMPACTPYKTyppl — COIMAaJbHAsd,
NPOU3BOJACTBCHHAS M PBHIHOYHAS — W HMX BIMSHUE HAa WHBECTHIMOHHYIO IPHBICKATEIbHOCTh
TOPOJICKUX TEPPUTOPHHA. BBIABIAIOTCS  OCHOBHBIE HMH(PACTPYKTYpHBIE  OTpaHHUYCHHS,
CHIEPXKHMBAIOIINE PAa3BUTUE MPEANPHUHUMATEIBLCKOW Cpelbl, W MPEUIaraloTcsi Mepbl M0 HUX

YCTPAaHEHUIO B paMKaX HH(PACTPYKTYpPHOTO POEKTUPOBAHUSI.

Kniouesvie  cnoea: — ecopoockas — ungpacmpykmypa, — 0enoeas — AKMUGHOCHb,
UH@PaAcmpyKmypHoe npoekmupo8aHue, 3eMelbHO-UMYUWECMEEHHbIL KOMNIEKC, MPAHCHOPMHAsL
docmynnocms, Examepunoype.

Key words: urban infrastructure, business activity, infrastructure design, land and

property complex, transport accessibility, Yekaterinburg.

B coBpemeHnHOl HayuHOM TUTEpaType ropoJckas HHQPaCTPyKTypa pacCMaTpUBAETCs Kak
COBOKYITHOCTh MHKEHEPHBIX U COLHUAIbHBIX O0OBEKTOB, 00ecneunBarOIUX (PYHKIIMOHUPOBAaHUE
TEPPUTOPUH, & TAKIKE KaK HIKOHOMHYECKUH peCypc, HENOCPEACTBEHHO BIMUAIOIINN HA JEIOBYIO
aKTUBHOCTb Tropojaa. TakoW ©oAXO4 MpearosaraeT H3MEHEHUE IPEACTaBICHUS O pOJU
UH(QPACTPYKTYPhI B CUCTEME TOPOJCKOIO Pa3BUTHS: OHA BBICTYMAeT (GaKkTOpoM, GOPMHUPYIOIIUM
yCIIOBUSL JJIl pa3MellleHus Ou3Heca, pacrpesefieHUuss MHBECTHIIMOHHBIX TOTOKOB U Pa3BUTHUS
OpeNpUHUMATENbCKON cpenbl. B 3ToM  KoHTekcTe HMHQPAcTpyKTypHOE MPOEKTHPOBAHUE
npuoOpeTaeT cTpaTerMyeckoe 3HAuYeHUE, ITOCKOJIbKY HMEHHO Ha CTaJMU IUIAHUPOBAHMSA
3aKJIaJIbIBAIOTCS MTapaMeTPbl JOCTYIHOCTH TEPPUTOPUH, UX (PyHKIMOHAIbHAS HACBIIICHHOCTh U

CIIOCOOHOCTH MPUBIIEKATh XO3SIICTBEHHYIO JESITENbHOCTh TEPPUTOPHUH.
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KiroueBbIME KOMITOHEHTaMH, ONPEACISAIONIMMYI BIMSHAE HHPPACTPYKTYPHI Ha JIETIOBYIO
aKTHBHOCTB, SIBIIIOTCS COLMANIbHAS, IPOU3BOACTBEHHAS M PhIHOYHAS MoJcHCcTeMbl. ConnanbHast
NOJICKCTEMa, BKIIIOUasi OOBEKTH 00pa30BaHUsL, 3[paBOOXPAHEHHS U cPephl yCIyT, 00ecriednBaeT
BOCIIPOM3BOJICTBO YEJIIOBEUECKOT0 KalWTalla M MOBBIIIAET MPUBJICKATEILHOCTh TEPPUTOPHU IS
KBaMM(UIMPOBAHHOW paboueil cuibl. [IpomsBoacTBeHHas moacucremMa (opmupyeT 0a3oBbIe
YCIOBUSL JUISL pasMEUICHUS TPOW3BOJCTBEHHBIX M KOMMEPYECKHMX OOBEKTOB, OIpEessis
BO3MOXHOCTh HMX (DyHKIIMOHHpPOBaHUs. PhIHOYHAs TOACHCTEMAa CHUXKAET JIOTMCTHYECKUE
U3JICPKKH U TOBBIIIAET CBSI3aHHOCTb JEJIOBBIX 30H, YTO 0COOEHHO BasKHO JJIsl TOPOJIOB C BEICOKOM
IUIOTHOCTBIO 3aCTPOWKHM, Takux Kak ExarepuHOypr. B COBOKYNHOCTH [aHHBIE 3JEMEHTEHI
(GOpPMUPYIOT MHBECTHLIMOHHBII MOTEHIIMANI TEPPUTOPHH: YEM BBIIIE YPOBEHb HHPPACTPYKTYPHOM
00ECIIEYeHHOCTH U COTIIACOBAaHHOCTH €€ Pa3BUTHSL, TeM 0oJjiee OJIaronpusTHONH CTAaHOBHUTCS Cpeia
JUTS BEICHUs1 OM3HECa M pean3allil HHBECTUIIMOHHBIX ITPOEKTOB.

Crpykrypa 3emenbHoro ¢onga ExarepunOypra BO MHOTOM — IpefoInpenenseT
NPOCTPAHCTBEHHBIC YCIOBHUS JUII Ppa3BUTHS JICIOBOM AKTUBHOCTH, IIOCKOJIBKY HMEHHO
pacnpeieneHie TeppUTOPHil IO BUJaM pa3pelEHHOTO UCIIOIb30BaHMs (POPMHUPYET BO3ZMOKHOCTH
JUTSL pa3MeIIeHUs] KOMMEPYECKHUX U MPOU3BOJICTBEHHBIX 00BEKTOB. AHAIN3 JAHHBIX IO 3€MEJIbHO-
UMYIIECTBEHHOMY KOMILJIEKCY ITOKa3bIBaeT, YTO HAWOOIBIINI HHTEPEC C TOUKU 3peHHs On3Heca
NpPEICTABISIOT TEPPUTOPUM colManbHOM moacuctembl (6 200 ra), NPOU3BOJCTBEHHOU
noncuctemsl (8 000 ra) u peiHOUHOM ToacucTemsl (9 300 ra) (maHHBIE TPECTaBICHBI B TaOIUIE
1). Ilpu »stom HabOmomaeTcss cyliecTBeHHas aud@epeHmanuss HUX HSKOHOMHUYECKHUX
XapaKTEPUCTUK: 3€MJIM COIMATBLHON TOJCHCTEMBbI 00Jaar0T HanboJiee BHICOKON KaJlacTpOBOM
croumocthio (B cpenHem 4 500 pyO./mM?), Torga Kak HpPOM3BOJCTBEHHBIE TEPPUTOPUU
ouieHuBaroTcs Ha yposHe 2 100 py6./mM?, a peiHOYHas nojcucrema — okojo 3 200 py6./m?. D10
CBHUJICTEJILCTBYET O PA3JIMYHONW CTENICHW WHBECTULMOHHOW IPHBIIEKATEIIFHOCTH YKa3aHHBIX
TEPPUTOPUI M HEOTHOPOIHOCTH YCIOBHHA /ISl BeIEHHs OM3HEeca B IpeziesiaX Topo/a.

JIONOTHUTENBHBIM (PaKTOPOM, BIIMSIOUIMM Ha JOCTYITHOCTh TEPPUTOpUM A Ou3Heca,
SBIISIETCA CTPYKTypa COOCTBEHHOCTH Ha 3eMeNbHble yyacTKU. Kak BHIHO M3 MpeacTaBICHHBIX
JAHHBIX, TEPPUTOPHUH PHIHOYHOM MOJCHUCTEMBI XapaKTEPU3YIOTCsS HauOONbIIeH nojiel YacTHOU
cooctBeHHoCcTU (71 %), YTO OrpaHMYMBAET BO3MOXKHOCTH HX IEpepacHpelesieHns B paMKax
UHPPACTPYKTYPHOTO IPOEKTUPOBaHMA. 3e€MJIM TPOU3BOJCTBEHHOM TOJCHCTEMBI TaKKe
PEUMYIIECTBEHHO HaXOJATCS B YAacTHBIX pykax (67 %), Torna Kak COIMalibHas MOJCHUCTEMa
JIEMOHCTPHUPYET HECKOJIBKO MEHBIIYI0 KOHIIEHTPAIMIO YacTHOM coOcTBeHHOCTH (58 %), 4TO

CO3/1a€T OTHOCHUTENBHO OOJIBIINE BO3ZMOKHOCTH JUIS TOCYJAPCTBEHHOIO peryaupoBaHus. Takum

Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 32
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

o0pa3oM, CIOXHBIIAACS CTpyKTypa 3emenbHoro ¢onna ExatepunOypra ¢dopmupyer
MPOTUBOPEUUBYIO CHUTYAIMIO: CYILIECTBYET 3HAYUTENbHBIM pecypc Uil pa3BUTHS JI€IOBOM
AKTUBHOCTH, MCIIOJIb30BAHME KOTOPOIO  3aTPyJAHEHO U3-3a MHCTUTYLMOHAJIBHBIX U
HYKOHOMHYECKUX OTPaHMYCHUH, 4TO TpedyeT OoJjiee COrflacOBaHHOIO IMOJAXOJa K YNPaBJICHUIO

TEPPUTOPUATBHBIM Pa3BUTHEM.
Taoauna 1

XapakTepucTuKH 3eMelib ropoga ExarepuHOypr no Buaam nojib30BaHust

Ne Cpennsis JoJist yacTHOH
Bua ucnosb3oBanus Ilnomank, ra Ka/JacTpPoBasi o
, | cobcTBeHHOCTH, Y0
CTOUMOCTB, py0./M
1 | Counarsas 6 200 4500 58
NoJCHCTEMA
2 | IllpousBoacTenHas 8000 2100 67
NoJIcHcTEMA
3 | Puimounas moacuctema | 9 300 3200 71

Hemounuk: ananus asmopa

HNudpacTpykTypHBIC OTpaHUYCHUS, XapaKTepHbIe sl ExaTepuHOypra, HOCIT CUCTEMHBIN
XapakTep M MPOSIBISIOTCA B KIFOUEBBIX DBJEMEHTaX TOPOACKOW CpEelbl, HEMOCPEICTBEHHO
BIUSIOUIMX Ha JEJNOBYI0 aKTUBHOCThH (JIaHHBIE MpeACTaBleHbl B Tabmuie 2). OTo KacaeTcs
PBIHOYHOM MOJICUCTEMBI: HECMOTPS Ha 3HAYUTEIBHYO IUIOIIAb 3€MEIb JAHHOIO HA3HAYCHUS, UX
KaJacTpoBasi CTOMMOCTb OCTAETCA OTHOCHUTEIBHO HEBBICOKOM, UTO OTPa)XKaeT OrPAaHUYECHHYIO
VHBECTUIIMOHHYK)  TPUBJIEKATEIBHOCTh M HEIOCTATOYHBIE  TEMIIBI  MOJEPHU3ALHNH
COOTBETCTBYIOIIEH HHOPACTPYKTYPhI. ITO MPUBOJUT K CHIKEHHUIO CBSI3HOCTH JIEJIOBBIX PAiOHOB
U yBEIHUYEHUIO U3JepkeK OuszHeca. CyIlIeCTBEHHBIM OTPAaHMUYEHUEM OCTAETCS M COCTOSHUE
MIPOM3BOJICTBEHHON TMOJCUCTEMBI: 3HAUUTENbHAs €€ YacTh HCHOJb3yeTcss HedPPEKTUBHO, UTO
MPENSTCTBYET (POPMUPOBAHUIO COBPEMEHHBIX MPOU3BOICTBEHHBIX U MHHOBAIIMOHHBIX KJIACTEPOB.
B ycnoBusx pocta KOHKYpPEHIIMH MEXIy TOPOJIaMH 32 MHBECTUIIMU MMO00HAsT WHEPIIMOHHOCTh
HCIIOJIb30BAaHUS 3€MENIb CHUYKAET IMOTEHIIMAl YKOHOMHUYECKOTO Pa3BUTHSL.

He Menee 3HaunMbIM (pakTOpOM sIBIIsIETCS TeUITUT COLMATBHON MOJACUCTEMBI B pailOHAX
C BBICOKOH IJIOTHOCTBIO 3aCTPOMKH, YTO OTPAHUYMBACT MPUTOK KBATH(DHUIIMPOBAHHON paboueit
CHJIBI — OJTHOTO M3 KJTFOYEBBIX PECYPCOB COBPEMEHHON SKOHOMUKH. br3Hec B MOT00HBIX YCIOBHIX
CTAJIKMBAeTCsI C WHQPPACTPYKTYPHBIMH U KaJPOBBIMH OTPAaHUYCHHUSIMH OIJHOBPEMEHHO.

I[OHOJ'IHI/ITCJ'ILHO CJICAyeT OTMCTHUTD KOH(I)J]I/IKTBI, BO3HHUKAOMINUEC IIPHU TOIBITKAX OCBOCHUA
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PEKpEaIlMOHHBIX TEPPUTOPHIA: POTUBOPEUUS MEXKIY WHTEPECAMU 3aCTPOUIIMKOB U HACEJICHUS
(bopMHPYIOT HECTAOMIIBHYIO MHBECTUIIMOHHYIO CPETY Y TIOBBIIIAIOT PUCKH PEATU3aIluH IIPOCKTOB.
B COBOKymHOCTH yKa3aHHBIE OTPAaHHYEHUS CBUACTEILCTBYIOT O TOM, 4YTO CYIIECTBYIOINAS
uH(PpaACTPYKTypHAS MOJEIb Topoaa TpeOyeT MepeoCMBICICHUS B paMKax HMH(PPACTPYKTypHOTO
NPOCKTHUPOBAHHUS, OPUEHTUPOBAHHOTO HAa (DYHKIMOHAIBHOE Pa3BUTHUE TEPPUTOPUU U CO3JAHUE

YCTOWYMBBIX YCIOBUH JIsl BEICHUS OM3Heca.
Taoauna 2

OcHoBHbIe IP00JIeMbl HHPPACTPYKTYPHBIX 2JIEMEHTOB H X BJIHMSHHE HA /1eJI0BYIO

akTUBHOCTH B ExarepunOypre

Ne IIposiBiienue
¢ Biausinue Ha
HNudpacTpyKTypH Xapakrep B 1e10BYIO HNuppacTpykTypH
bIii 3JIeMeHT npoodJieMbl ExarepunOyp y blii 3J1IeMeHT
AKTHBHOCTH
re
Huskas
1 Huzkas
KaJacTpoBas Poct
TpancnoprtHas MHBECTULIMOHHAS TpancnopTHas
UHPpacTpyKTypa NPHBJIEKATENBHO | o FOTHCTHHCCKHX UHQpacTpyKTypa
PacTpyKTyp Cfb cimaboe U3JIEPIKEK PacTpyKTyp
pa3BUTHE CETU
3HauYUTEIbHbIC
2 Headdexrurnoe CnepxuBaHue
IIpomblnLIEeHHBIE IJTOIAIH C IIpombliieHHBIE
HCIIOJIb30BaHUE . KIJIACTEPHOTO
TEPPUTOPUHI HU3KOH TEPPUTOPHUH
3eMelb . pa3BHUTHSA
oTaven
eduuur Henocrarok
3 Hegu A Orpanudenue
CormnmanbHas 00BEKTOB B IIKOJI, ConuanpHas
MIPUBJICYEHHS
UHQpacTpyKTypa 3aCTPOEHHBIX MeIy4YpexaeH KAMPOB UHQpacTpyKTypa
palioHax Wi P
4 [Ipotectsl [ToBbIIEHHE
Pexpeannonnslie KougnukTe! ipu Pexpeanrionnsie
MIPOTHUB WHBECTHIIMOHH
TEPPUTOPUHI OCBOEHUH N TEPPUTOPUH
3aCTPOHKH BIX PUCKOB

Hcmounuk: ananus asmopa

NHuppacTpykTypHOE NPOEKTUPOBAHUE B COBPEMEHHBIX YCIOBUSIX MOXKET pacCMaTpuBaThCs
KaK OJIMH U3 KIJII0YEBbIX MHCTPYMEHTOB aKTUBH3AIMHU J1€]10BOM cpenibl ExkareprHOypra, moCKoIbKy
MO3BOJISIET 1IEJICHANPABICHHO YCTPAHATh BBISBICHHbIE NMPOCTPAHCTBEHHbIE U (DYHKIIMOHAIBHBIE
mucnponopiuui. Hawmbonee mepcneKTUBHBIM — HANpaBIIEHUEM  SIBISIETCS  PEJIEBEJIONMEHT
HeAI(p(EKTUBHO  HCIONB3YEMbIX  TEPPUTOPUIl  MPOU3BOJICTBEHHOM MOJCUCTEMBI C  HX
npeoOpa3oBaHUEM B TEXHOIAPKH, JJOTUCTUYECKUE LEHTPhl U MHOTO(YHKIIMOHAIbHBIE JEIOBbIE
KJIacTephl, YTO obecreduT OoJiee parMoHaIbHOE HCIIOIb30BaHUE TOPOACKUX 3€MeNb U MOBBICUT
X HKOHOMHYECKYyI0 oTnady. OJIHOBpeMEHHO TpeOyeTcsl pa3BUTHE PBIHOYHOMN MOJCHUCTEMBI B

IMPUBA3KE K 30HaAM )I@J'IOBOf/i AKTUBHOCTH, BKJIKOYas MOACPHHU3ALIUIO MaFHCTpaﬂBHOﬁ CETH,
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pacumperye oOIeCTBEHHOrO0 TPAHCIOPTa U CO3/IaHKE TPAHCIIOPTHO-TIEPECAIOUHBIX Y3JI0B, YTO
MO3BOJIUT CHU3UTH M3JIEPKKU OM3HECa M MOBBICUTH CBSI3aHHOCTH TeppuTopuil. CyliecTBeHHOE
3HaYeHHE HMeeT Takke (opMupoBaHre HHPPACTPYKTYpPHOTO 3EMENBHOIO pe3epBa IO
pa3MmereHne OOBEKTOB COIMAIBHON IOJCHUCTEMBI, O0ECIEYMBAIONIMX KA4YeCTBO TOPOJICKOM
cpenbl. MHTErpanus OaHHBIX HaIpaBiICHUN B CTPATErMYECKUE JOKYMEHTBI, B YAaCTHOCTU B
I'enepanbubiii Toian ExatepunOypra go 2045 ropa, MmMo3BOJUT 0OECIIEUUTH COTJIACOBAHHOCTH
TEPPUTOPUATBHOIO PA3BUTHUS U CO3[aTh YCTOMUUBBIE YCIOBUS AJI IPUBJICUEHHS] MHBECTULIUH.

B 3akirodueHue CTOMT NOJYEPKHYTh, YTO TOpPOJACKas HH(pacTpyKTypa BBICTyMaeT
onpezaensomuM (akTopoM (OpMUPOBaHUS JEIOBOW aKTUBHOCTH, a €€ TEKyllee COCTOSHUE B
ExarepunOypre xapakTepu3yercs psoM CTPYKTYPHBIX OTPaHHUYEHUH, CBA3aHHBIX C AUCOATAHCOM
3eMeNbHOTO  (OHIA W HEJAOCTATOYHOW  COTJACOBAaHHOCTBHIO  PA3BHTUS  COIMAIBHOM,
IIPOU3BOJCTBEHHON M PBIHOYHOW moxcucreM. [Ipeomonenue 3TUX OrpaHUYEHUN IOCPEICTBOM
MHCTPYMEHTOB MH(GPACTPYKTYPHOTO MPOCKTUPOBAHMS, BKIIIOYAsl PEEBEIONMEHT TEPPUTOPUIA U
cOamaHCUPOBAaHHOE pAa3BUTHUE BCEX TPEX IMOJACUCTEM, CIIOCOOHO CYyIIECTBEHHO IMOBBICUTH

HWHBCCTUIIMOHHYIO IMPUBJICKATCIBHOCTL I'Opoaa U CO344aThb YCTOﬁqHBLIe ycCiioBus IJIA Pa3sBUTHUA

Ou3Heca.
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IHoseeB Urops KoncTaHTHHOBHY
MarucTpaHT

DOI'AOY BO «MI'TY «CTAHKHH»

I'MBPUTHASA APXUTEKTYPA UHTEJUIEKTYAJIBHOI'O JUAJIOT'OBOI'O
ACCHUCTEHTA JJId AOKYMEHTOOBOPOTA

AnHoTanmsi: B crathe omucaHa TUOpUAHAS apXUTEKTypa AHAIOTOBOTO MOJIYJIS JUIS
KOPITOPATHBHBIX CUCTEM 3JICKTPOHHOTO JOKYMEHT0000pOTa. UHCThIC S3BIKOBBIC MOJICIH YacTO
BBIJIAIOT HEKOPPEKTHBIC JaHHBIC NMPH paboTe C JOrOBOPaMU M CKaHAMH, MOATOMY PEIICHHE
MIOCTPOCHO Ha CBSI3KE TIOMCKOBOTO MHCKCA, CHCTEMbI KOHTPOJIS TIPAB ¥ TEHEPATUBHON MOJICIH C
OTPAaHWYCHHBIM KOHTEKCTOM. Pa30mpaeTcsl MPHHIMITEI MapIIpyTHU3AlUHA 3ampocoB, o0OpaboTka
METa/IaHHBIX U 3Tall Bepu(UKaIMK1 OTBETOB Iepell BIBOAOM. CricTeMa He 3aMeHSIET COTPYTHUKOB,

a paboTaeT Kak BCIIOMOTaTENbHbBIN (GUIBTP.

Knrouesvie cnosa: l'ubpuonas apxumexkmypa, Ouaio2o8vlii MoO0yib, KOPHOPAMUGHBIU
OOKYMEHmMOo0oOopom, — KOHMpOIb — 00CMyna, UHme2payus ¢  CUCMEMOU  JeKMPOHHO20
00KyMenmoobopoma.

Key words: Hybrid architecture, dialogue module, corporate document management,

access control, integration with the electronic document management system.

B mnocnenHue naBa ronma kaxaelii BTopoil BeHmop CDOJ] (cucTembl 3IIEKTPOHHOIO
JIOKYMEHT0000pOTa) 00eIaeT «MHTENIEKTYaIbHOI0 aCCUCTEHTa», KOTOPBI MOHUMAET KOHTEKCT,
HaxOJUT TOKYMEHTHI 32 CEKyHIY M CaM 3aIojHsAeT KapTouku. Ha npakTuke 3T0 4acTO BBITISAIUT
WHa4ye, 1 MOAYJb KPaCUBO OTBEYAET HA BOIIPOCHI, HO IIyTa€T BEPCUU JOTOBOPOB, BBIIYMBIBAET
PEKBU3UTHl WM TpeOyeT OT MoJb30BaTess Oosee MATH yTOYHEHUH, YTOOBI BBLIATh HYKHYIO
ccbulky. IIpobnema He B S3BIKOBBIX MOJESAX camux o cede. [Ipobrema B mombITKE MOCAAUTH
YHUCTYIO HEHPOCETh Ha PENIbChl periiaMeHTUPOBAHHOTO JOKYMEHTOO000pOTa O3 CTPaXxOBKH.

I'uOpuaHasg apXxuTeKkTypa MOMOraeT pa3AeluTh 30HbI OTBETCTBEHHOCTH. S1po OOBIYHO
cTpouTtcs u3 Tpéx cnoés. [lepBriii mpeacTaBiseT coOOK TPaAUIIMOHHBINA MOMCKOBBIM MHACKC U
cucreMy Ipas joctyna. OH paboTaeT mo CTPOTUM MpaBUIIaM, IJe, €ClId y COTpY/JHHKA HET IpaBa
Ha nanky «®uHaHCh-2024», MOIyIb HE JOJDKEH AK€ NBITAThCS CUHTE3UPOBATh OTBET M3 €€

COAEPKUMOTO. BTOpOil ClI0Ml — 3TO TEXHOJOTHUs TEHEpAlUH TEKCTa S3bIKOBBIMH MOJEISIMH,
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KOTOpBI 3a0upaeT peieBaHTHbIE (PparMeHTHl TOKYMEHTOB, POBEPSET METAJaHHbIE U MepenasT
ux monenu. TpeTuil cioit comep XUt B cebe yke caMmy OOJBIIYIO0 SI3bIKOBYIO MOJENb, KOTOpas
(dopMyIHpyeT OTBET, HO TOJBKO B PAMKAaX MEPEIAHHOIO KOHTEKCTA.

Takasi cBsi3Ka BBIMJISIINT JIOTUYHOM Ha Oymare. B peanbHOCTH OHa ymupaercs B JCTallu.
Hanpumep, kak o0paboTaTh CKaH akTa B HU3KOM pa3pelIeHHH, TJI€ pacro3HaBaTesb TEKCTa
nepenyTan nudps? Unm kak oTpearupoBaTh, KOTI/a MOJIb30BATENb CHPALIMBAET «CKOJIBKO MbI
JOJDKHBl TOAPSIAYUKY?», a B CUCTEME TPU pa3HbIE BEPCUU JIOTOBOpAa C IOMETKaMu
«COTJIACOBaHME», «Ha MOANUCAHUN» U «apXxuB»? Uuctas Moaenb HaYHET yraapiBaTh. | mOpuaHas
CUCTeMa J0JKHA OCTAaHOBUTHCS, TPOBEPUTH CTATYC JIOKYMEHTOB U JTMOO BBIATh TOUHBIN OTBET CO
CCBIJIKOH Ha yTBEP:KIEHHYIO BEPCHIO, TMO0 YECTHO cKa3aTh: «/laHHBIE MpOTUBOpEUaT APYT APYTY,
npoBepbTe KapTouky Ne...» [1, c. 457].

Wurerpanus ¢ cymecrByromumu COJ] penko npoxoauT riaaxko. Y OOJIbIIMHCTBA
koprnopatuBHbix cucreM API Hanucansl B cepeaune 2010-x, 1oKyMeHTalus ycTapena, a JOrHKa
MapIIpyTU3allUK 3aBs3aHa Ha BHYTPEHHHE CKPUMTHL J[00aBIATH MOBEPX STOT0O IUATOTOBBII
MOJIyJib, BCE PAaBHO YTO CTAaBUTh COBPEMEHHBIM J[BHraTellb B CTapylo KOpOOKy mepeaad.
[Tpuxonurcs mucaTh MPOCIOMKH-aJanTepbl, KAMIHUPOBATh METaJaHHbIE OTIECIBHO OT IOJHBIX
TEKCTOB U MUPUTHCS C 3a/1€pKKaMU B 2-4 CeKyH/Ibl Ha KaX/Iblil 3a1ipoc. DTO HE UJIealbHO, HO TaK
paboTaeT GONBITMHCTBO MUJIOTHBIX MPOEKTOB [2, ¢. 246].

Emé€ oImH MOMEHT, KOTOpBIi pPENKO BBIHOCAT Ha INPE3CHTALMH, 3TO JOBEpHUE
noJsib3oBareneil. byxranrep He OyaeT moiab30BaTbCsl MOAYJIEM, €CIM TOT OAHAXKIbI MOJCTABUT
HEBEpHbI HOMEp cu€Ta B YEpPHOBUK NIHchbMa. [losTOMy BakHO, yTOOBI CHCTEMa HE BHOCHJIA
IOpaBKM B KAapTOYKH JIOKYMEHTOB, a TOJBKO IpeJylaraja BapuaHThl M Jaja SBHOTO KIIMKa
«IIpumeHuTh». XO0Th 3TO U 3aMeIsIeT PadOTy, HO CHIYKAET KOJIMYECTBO MHIIUIEHTOB.

Korga monb3oBaTens BBOIUT «HAWIW JOTCOTJIAIIEHUE K JOTOBOPY MOCTaBKU Nod5y,
cucTeMa He cpasy oOpainaercs K BeKTopHo# 0aze. CHadana paboTaeT mpocToi KiacCupukaTop.
OH nposepsieT, CTh JIM B 3allpoce HOMEP, JaTa WIM KOHKPETHBIA TUI JOKyMeHTa. Eciu na, To
3aMpoc YXOAUT B PEISALMOHHBIN MTOUCK 10 MeTagaHHbIM. CEMaHTUYECKUI MTOUCK MOKIH0YAETCS
TOJIBKO TOT/a, KOTJla HY’KHO MOHSTH CMBICT TEKCTa, HAIPUMEP «4TO HAIMCAaHO Mpo MTpadsl 3a
IPOCPOYKY MOCTaBKW». CMENIMBaTh 3TH JIBa KaHaJa C IEPBOTro 11ara TeXHn4ecku HeaPeKTUBHO.
BexTopHbIe HHIEKCHI IJI0X0 CHPABISIOTCS C TOYHBIMH COBIIAIEHUSIMU HOMEPOB, a 00bIuHbIe SQL-
3arpockl HE MOHUMAIOT KOHTEKCT (POPMYITHPOBOK.

Pa30uBath HOKyMEHTHI Ha KyCKU JJIsi BEKTOPHOW 0a3bl — 3TO OoTAenbHas padora. Eciu

MpoCTO pE€3aTrhb IO MIATHCOT CHMBOJIOB, CHUCTCMa TEPSACT KOHTCKCT. Ta6Jmua U3 aorosopa €
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YCIIOBUSIMU OILIATHI MPEBpAIlaeTcsl B 0€CCMBICICHHBINH HAOOP CIIOB, a MPUJIOKEHUE C rpaduKaMu
MOCTAaBOK BBINAMAeT U3 noucka. Jlornunee nenatrs mo OJoKaMm, TAKMM Kak 3arojiOBOK paszera,
NYHKT, TOJANKMCH, Tabnuma. VHOrAa NpUXOOUTCS OCTaBIATh METAJAaHHBIE PSIOM C KaKIbIM
yankoM. be3 storo momck pabotaer Beiemyro. YenoBek BBOAMT «mITpadbl 3a MPOCPOUKY», a
CUCTEeMa BBIIAET KYCOK U3 MPHIIOKEHHUS, IIe YKa3aHbl TOJIBKO KOZbI yciyr. [lpuxoauTcs nucath
napcepsl, KOTOpble MOHUMAaIOT cTPYKTYpy docx u pdf. ['oToBbIE OUOINOTEKH CIIPABIISIOTCS C 3TUM
wio0xo. B urore yacte paboOThI JeaeT CKPUNT, YacTh Py4dHas pasMeTKa oOpasloB. 3BYYUT Kak
BO3BPAT B JABYXTHICSIUHBIE, HO 0€3 3TOr0 rHOpUAHAs CXeMa IMPOCTO HE BUIUT, /1€ 3aKaHYMBACTCS
TEKCT U HauuHaeTcs Tabnuua. CkaHOBbIE JOKYMEHTHI C MeYaTsIMU U PYKONHCHBIMU TOMETKaMu
BOOOIIIe OTAeTbHAs UCTOpHs. Pacro3HaBaHue TekcTa 4acTo myTaeT HUQPHI B IITaMIaX, a MOJIENb
IIOTOM YBEPEHHO MOJICTABISET 3TU OMHOKKA B OTBET. [loaTOMY OB 100aBICH OTIENBHBINA HIar
NPOBEPKH, M, €CJIM B PACIO3HAHHOM TEKCTE€ BCTPEYAIOTCS CHMBOJBI C HU3KOH YBEPEHHOCTBIO
pacro3HaBaHMsI, CUCTEMA HE UCIIONIb3YEeT UX Ul TeHepalluu OTBETA, a MPOCTO YKA3bIBAECT CCHUIKY
Ha UCXOJHBIN (aitn. ITo 3ameisier 00paboTKy, HO yOupaeT xanoObl Ha HEBEPHbIE CYMMBI.

Bpems oTBeTa — 3T0 MOCTOSHHBIN TOpr. BekTopHbIN Mouck mo 6a3e u3 NATH MUJUIMOHOB
(parMeHTOB 3aHUMAaET TMOJTOPHI CeKyHABI. [IpoBepka mpaB moctyma nobaBisieT emé Tpucra
MUJUTHCEKYH/. ['eHepalus oTBeTa Ha JIOKaJIbHOM MoIenu ¢ mapameTpoM temperature 0.2 TpeOyer
OKOJIO JIByX CeKyHJ. B cyMMe mostydaeTcst MOUYTH YeTbIpe CeKYHIbl Ha 3ampoc. JTO KaxeTcs
MEJIOYbI0, TOKa I0JIb30BaTeNlb HE HAuHET 3a/JaBaTh BONpochl moapsia. Ecnu ksmmpoBaTh
TIOITYJISIPHBIE 3aIPOCHI BPOJIE «PEKBU3UTHI KOMITAHUIM» WU «IIA0JIOH CITYKEOHOW 3aliCKU», TO
3TO COKpAIIAeT BpeMsl JI0 MOJIyTOpa CEKYH/I IJIsl 4aCTO BCTpedaronmxcs GopmyarpoBok. Ho kamr
HY>KHO YMCTUTb, HHAUE COTPYIHUK MOJYUYUT CTAPyIO BEPCHIO PErjiaMeHTa, KOTOPBIH M3MEHHIN
BYepa. B cucteme Moayib JOIKEH MPOBEPATH Xelll JOKYMEHTa Mepejl OTAadel K3IUPOBaHHOTO
orsera. Ecnu ¢aiin o6HOBUIICS, 3anpoc UIET MO MOTHON HENOYKe.

OtnenpHas npoOieMa 3aKkIoyaeTcs B BEpCusixX JOKYMEHTOB. B mo0oii cpenHeit u kpynHoi
KOMITAHUU CYIIECTBYIOT YEpPHOBHUKHM, JIUCTHI COIJIACOBAHMS, IOJANUCAHHBIE SK3EMIUIIPHl U
apxuBHbIE KomuH. J(MamoroBelii MOAynb 0O0s3aH pa3iauyaTh UX CTaTychbl. Ecmu coTpyaHUK
CTIpallliBaeT «KaKWe YCIOBHS OIUIATHI?», CHCTEMa HE JOJDKHA YCPEIHSTH TaHHBIE MO BCEM
HalmeHHbIM (Qaimam. OHa Oep€T TMOCIEIHIO YTBEPXKIEHHYIO BEpPCHIO, TIPOBEpsieT €&
IOPUJIMYECKUN CTaTyC W, IPU HEOOXOTUMOCTH, 00aBISIET MOMETKY «IOKYMEHT HaXOIHUTCS Ha
COIJIacCOBaHUM». be3 3TOro MOMOIIHUK OBICTPO TMPEBPAIIAETCS B HCTOYHHK IOPUIUYECKUX

HETOYHOCTEM.
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WNHbpacTpyKTypHbIE OTPaHUYEHUS TOXKE NUKTYIOT apXUTEKTypy. XpaHUTbh 3MOEITUHIU
JUIs MWUIMOHOB CTPAaHMIl JIOKAIBHO 3aTPaTHO M CJIOXHO aJMHHUCTpUpoBaTh. (OOiauHble
IpoBaiiepbl MpeUIaraloT TOTOBbIE BEKTOPHBIC XPAHHWIWINA, HO CIYXObl HH(OpMArmoHHON
0€30MaCHOCTH 4YacTO 3aIlpellaloT BbIIPYKaTh JaX€ XEUIMPOBAHHBIE TEKCTHI 3a IEPUMETP.
[Tpuxoaurcs McKaTh KOMIIPOMHUCCHI: CUMTATh 3MOeIAUHrH Ha coOcTBeHHbIX GPU, a Tsxénble
MOJIENIN JIep’KaThb B M30JIMPOBAHHOM KOHTYype. 3a/lep’KKHU YBEIMYMBAIOTCS, HO TpeOOBaHUs
KOMIIJIACHCA COOJIIOTAIOTCSL.

[Tpu mapipyTH3anuy 3anpoc CHavyasia rnomnajaaeT B npoctoil knaccuduxarop. OH CMOTPUT
Ha CTPYKTYpy (pa3bl. Eciiu B TEKCTE ecTh HOMEp, JaTa WK NPSMOE yKa3aHUE THIA JOKYMEHTa,
MapuIpyT UAET B pesILMOHHYI0 6a3y. Tam Bcé paboTaeT o TouHbIM coBnazeHusM. Eciu 3anpoc
3BYYHT KaK «4TO HamucaHo Mpo mTpadsl 3a MPOCPOUKY», CHCTEMA MNEPEKII0YaeT ero Ha
BEKTOPHBIN orck. CMemuBaTh 00a KaHalla cpa3y Hellb3sl. BEeKTOpHbIE HHIEKCHI [IJI0X0 IOHUMAIOT
U@pBbI, a OOBIYHBIE 3aIIPOCHI K 0a3e HE pa3InyaroT CMBICbI.

OOpaboTka MeTaJaHHBIX 3aHHMMAaeT OoJible BPEMEHM, YeM cama TIeHepals OTBeTa.
Cucrema npoBepsieT npaBa JOCTyIa U cratyc Qaitna. Eciu coTpyIHUK UILET yCIIOBUS OIUIATHI,
MOJlyJIb HE yCpeaHsieT IU(pPbl U3 YEPHOBUKA U MOJIMUCAHHOIO 3k3eMIuisipa. OH OepéT TOJIbKO
yTBepKIEHHBIN HOKyMeHT. Eciin Oymara BUCHT Ha COTJIACOBAaHHMH, CHCTEMA J100aBISIET TIOMETKY
00 5TOM. DTO HE KpacHuBoO, HO IopuaAnYecKr OezonacHo. TexHuuecku BoI3oBbI APl C3/JI pemator
3TO 3a ceKyH/bl. [IpakTndyeckn o/jHa omrOKa B apCHUHTE JIaThl 3aIlyCKaeT LIeTOYKY COTIacOBaHUN
10 HCBCPHBIM JaHHBIM.

Oran Bepuduxarmu padotaer kak GunbTp. Cuctema He BBIIAET OTBET cpa3y. OHa cBepsieT
CT€HEpUPOBAaHHBIN TEKCT ¢ UCXOJIHBIMU (parMeHTamu. Eciiu Mojens mbitaeTcs 0000LIUTh WK
n00aBUTh MH(OpPMAIUIO, KOTOPOIl HET B KOHTEKCTe, cpabarbiBaeT OjokupoBka. Ilonb3oBareins
BUJIUT MO0 TOYHYIO BBLIEPKKY CO CCBUIKOM, JIMOO cooOlieHue o mpoTuBopeuusix. B urore
MOJ1yJIb HE 3aMEHSET AeNONPON3BOAUTENS WK topucTa. OH youpaet pyTuHy noucka. Ecim yoparts
ATOT MPOMEKYTOUHBIM CIIOW, TMOPUIHAS CXeMa MPEBPAIIAETCsl B T€HEpaTop MpaBIoNOA00HbIX
omnboK. JfoBepre kK HHCTPYMEHTY CTPOUTCSI HE HAa CKOPOCTH, a Ha IPEACKa3yeMOCTH.

[Ipu nocTpoeHNH apXUTEKTYpbl MOJOOHBIX CUCTEM JOKYMEHTOOOOPOTA BHIHOCUTH TEKCTHI
JIOTOBOPOB BO BHEIIHee o0Onako sBisercss Iuioxod wuaeil. Ciyx0a uHOpManoHHON
0€30I1aCHOCTH CMOTPHUT Ha 3TO KaK Ha PUCK yTeuku. [103TOMy BCE KpyTUTCS BHYTpH NEPUMETDA.
OMOEIMHTY CUUTAIOTCS Ha CepBepax C OTKIIOYEHHBIM MHTEpHETOM. BekTopHas 6a3a cTOUT Ha
OT/IETbHOM KOHTYpPE, a MOJEJIb OTBEUaeT TOJIbKO Ha T€ (PparMeHTHI, KOTOPHIE MPOILIH Yepe3

BHYTPEHHUH LIUTIO3 C TPOBEPKOI paB. Korga aynurop cripammsaert, Ky/1a yXOIsT JaHHbIE, ITPOILE
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MOKa3aTh CXeMy C M30JIMPOBAHHBIMU CETMEHTAMH, YeM OOBSCHSTH, KaK paboTaeT mudpoBaHue y
CTOPOHHETO MpoBaiiiepa.

JlokanbHas yCTaHOBKA THOPUIHOTO MOy TpeOyeT pecypcoB. CepBepsl sl BEKTOPHOM
0a3sl, BeieneHHble GPU s uHdepeHca, XxpaHUIUIIE U CHIPBIX JOKYMEHTOB M Kamia. [Tnroc
KOMaHJa MOJICPKKH, KOTopasi pa3doupaercss ¢ OOHOBICHHUSMHU JIPAiiBEpPOB, JIOTAMU M MPaBaMu
noctymna. MHOTHE 0XKHJIAI0T, YTO JUAJIOTOBBIN MOIYJb OyIeT paboTaTh Kak OOBIYHBIN TuTaruH. Ha
MPAKTUKE 3TO OTICIBHBI KOHTYpP CO CBOMMH TpPEOOBAHHSMH K OXJIKICHHUIO, MUTAHUIO U
pe3epBHOMY KOIIHPOBAHUIO.

I'uOpuaHBIE MOTYIIM HE 3aMEHST FOPUCTOB M Jieonpou3BoauTesncii. OHU MPOCTO CHUMYT
yacTh pyTUHBL. Korna cucrema 4€Tko paselnseT MOKUCK, POBEPKY MPaB U TCHEPALIUIO TEKCTa, OHA
paboraet crabmibHO. Korma meitaeTcst yraiath OTBET 0€3 OMOpPHI Ha METalaHHbIC, HAUMHAIOTCS

OLLIMOKH.
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Kypman6aes Hypken KymaroBuu

MarucTtp TeXHUYECKHX HayK,

BEIYLIUH CIELHUAIUCT 110 MECTHOMY COJIEP>KAHUIO

TOO “Kanamkac-Xa3zap Onepedtunr”

Akanemusi ToCyJapCTBEHHOTO YIIpaBieHus pu npesuaente Pecryomuku Kazaxcran
JAuna3zat Kaup6aesna KacbiMmoBa

Kanguaar TeXHMUeCKUX Hayk,

JIOLIEHT, KoopauHarop nporpamm EMPA, MPA, MPP

Hanmonanehoii lIkosel rocy1apcTBEHHOTO yIpaBICHUS

AKaI[eMI/IH roCyJapCTBEHHOI'O YIIPAaBJICHUS ITPU HPGSI/II[GHTG PGCHY6HI/IKI/I Kazaxcran

PA3BBUTHUE MECTHOI'O COAEP)KAHUSA B HE®TEI'A3OBBIX IPOEKTAX
KA3AXCTAHA

AnHorauus: CraTbsi TOCBAIIEHA AaHANM3Y pPa3BUTUA MECTHOTO COJAEpXKaHUA B
He(dTerazoBbix npoekrax Kazaxcrana kak BayKHOTO MHCTPYMEHTA MHAYCTPHAIBHON MOJIUTUKH.
PaccmarpuBaeTcsi ypoBeHb y4acTHsi OTE€YECTBEHHBIX MPOM3BOIUTENCH B I[EMOYKAX MOCTABOK
KPYMHBIX OMEepaToOpoB He(PTEra30BOM OTPACIH U OLIEHWBAETCS CTENEHb JOKATU3allui TOBAPOB,
paboT u yciyr.

MeTo1070THYeCKOM OCHOBOW HCCIEAOBAaHUSI TOCIYKWJIH CTaTUCTUYECKUE JTaHHbBIC
TOCYJJapCTBEHHBIX OpPraHOB, AHAIMTUYECKHE OTUYETHI OTPACIIEBBIX OpTraHU3alMM, a TaKKe
METOJIbI AKOHOMHUKO-CTATHCTUYECKOTO U CPaBHUTEIHHOTO aHAIMW3a. ODMIHUPUYECKYI0 0a3y
WCCIIETIOBAaHMSI COCTABUIIM JaHHBIE O 3aKylKax TOBAapoOB, PabOT M YCIyr KPYMHEHIIHNMH
Heapornonb3oBarensiMu Pecryonuku Kazaxcran. PesynbTaThl nccneqoBaHus TTOKA3bIBAIOT, YTO
OCHOBHAs! JIOJIS MECTHOTO COfepKaHusi (popMUpYyeTCs B CerMEHTE paldoT U YCIyT, TOTJa Kak
MOCTaBKU  TMPOMBIIUIEHHOTO  O0OOpYIOBaHHS  OCTAlOTCS B  3HAYUTENBHOM  CTENEHH
MMIIOPTO3aBUCHUMBIMHU.

BrIsiBIIeHBI WHCTUTYIIMOHAIBHBIC, TEXHOJOTHYECKHE M OpraHWU3alMOHHBIE Oapbephl,
OTPAaHWYHWBAIOIINE YYAaCTHE HAIMOHAJIBHBIX TPOU3BOAMTENCH B KPYMHBIX HEPTEra3oBbIX
npoektax. K HUM OTHOCATCS TpeOOBaHHS MEXIyHApOAHON cepTU(UKAIMK, HEJOCTATOYHBIN
YPOBEHb TEXHOJOTMUECKOU TOTOBHOCTH MPEANPUITUMN, OTPAHUYEHHBIN TOCTY K 10JATOCPOUYHBIM
KOHTpaKTaM | cjiadasi MHTeTpalus B riao0aabHbIe TPOU3BOACTBEHHBIC Ienouku. CrenaH BRIBOJ

0 HGO6XOI{I/IMOCTI/I KOMIIJICKCHBIX MCpP, HAIPAaBJICHHBIX Ha Pa3BUTUC HpOMI)IHIJIeHHOfI

Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 42
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

KOoIepauy, TpaHcep TEXHOJOTHMM M pacliupeHHe IJOJITOCPOYHOr0 MapTHEPCTBA MEXKIY

orneparopaMu IMPOCKTOB U OTCYCCTBCHHBIMU IMPCAIIPUATUAMH.

Knioueswvie cnosa: mecmuoe codepofcaﬂue, JOoKajauzayus np0u360c)cm6a, Hequeeaaoeaﬂ
ompaciib, NPOMbIUIEHRASA nNOJaUmMuKad, quycmpuaﬂumuuﬂ.
Keywords: local content, production localization, oil and gas industry, industrial policy,

industrial development.

BBenenme. Pa3Butue MeCTHOro coiep)aHUsT W JIOKaJIW3alMs TMPOM3BOACTBA B
HedrerazoBoir oTpaciu Kazaxcrana paccMaTpuBarOTCS KaK OJHO M3 KJIFOUYEBBIX HANpaBICHHI
WHyCTPUAILHON TOJIMTUKH, HAMpaBICHHOEC Ha YKPEIUICHHE HAIMOHAJILHOW MPOMBIIIICHHOM
0a3pl ¥ CHW)KCHHE 3aBHCHMOCTH JKOHOMHKH OT HMIIOPTa TEXHOJIOTHYECKOTO O0OPYIOBAHHUS.
AKTyanbHOCTh JaHHOW TMOJUTUKU OOYCJIOBIEHA HEOOXOAUMOCThI0 Oonee 3(hdeKTUBHOTO
MCIOJIb30BaHUs MMOTEHIIMANA KPYITHBIX HEPTETra30BbIX MPOEKTOB JAJISl CTUMYJIUPOBAHUS PA3BUTUS
oOpabaThIBaroIIeld MPOMBIIUIEHHOCTH M (OPMUPOBAHUSA YCTOMUYMBBIX MPOU3BOJACTBEHHBIX
LIETI0YEK BHYTPHU CTPaHbl. 3HAYUMOCTh PACIIUPEHUS JIOKATU3ALUNA OTPAKEHA B CTPATETHUYECKUX
nokymentax  PecnyOmuku — Kazaxcran, Bxmouas — Crpareruto  «Kazaxcran-2050»,
OpPUEHTHUPOBAHHYIO Ha AUBEPCUDUKAINIO YKOHOMHUKU U TOBBIIIEHHE KOHKYPEHTOCTIOCOOHOCTH
HAI[MOHATILHOW TMPOMBIIIIEHHOCTH. B 3THUX YCIOBHSIX paclIMpeHHe YYacTUs OTE€YECTBEHHBIX
MPOU3BOJUTENICH B I[EMOYKAX ITOCTABOK OIEPaTOPOB HE(TEra30BBIX IMPOEKTOB CTAHOBHUTCS
BOKHBIM (DAKTOpPOM pa3BUTHUS HAIMOHAIBHOTO MAIIMHOCTPOCHHS, TpaHcdepa TEXHOJOTUH H
YKpEeTUIEHUS POMBIIUIEHHOTO MOTEHINAIa CTPAHBI.

MammHocTpoeHre B HedTerasoBoil oTpacid — O3TO OTpacib MPOMBIIIJIEHHOTO
MPOU3BOJICTBA, KOTOpasi TMPOEKTUPYET, MPOU3BOIAUT, COOMpAaeT M OOCIYyKHUBAaeT MAIIHHbI,
000py/IOBaHHE M TEXHOJOTMYECKHE CHUCTEMBI, UCIIOIb3yeMble Ha MPOTSHKEHUU BCEH IETIOYKHU
CO3MaHMSI CTOMMOCTH B He(dTerazoBod oTpaciud - OT pa3BeOKu U OypeHus A0 J10O0bIYH,
TPAHCTIOPTUPOBKHU, TEepepaboTKM W XpaHEHUs YTrIEBOJOPOAOB. DTOT CEKTOp OOecrednBaeT
MaTepUATBHYIO U TEXHOJOTHYECKYI0 0a3y il HedTera3oBOW MPOMBINUICHHOCTH U BKJIIOYAET B
ce0s KaK TsHKEINYI0, TaK U BBICOKOTOYHYIO MAIIMHOCTPOUTEIBHYIO JIEATETbHOCTD.

[ToTeHManbHBINA POCT CEKTOpa B MEPBYIO OuYepeb OOYCIOBJIEH PACTYIIUM CIPOCOM Ha
CHEIHaM3UPOBAaHHOE 000PYTI0BAaHUE, BOZHUKAIOIINUM B CBSI3U C MPOIOIIKAIOIIEHCS pa3pabOTKOM,
pacIIMpeHreM KPyIHBIX He(PTSHBIX MECTOPOXKICHUH, TakuX Kak Tenrus, Kapauaranak u Kamraran

U Ipyrue KpyIHble HedrerazoBble U HEPTEXUMUYECKUE MPOEKTHI.
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HecmoTpss Ha 3HauuTenbHBIH 00BEM 3aKylNOK B HE(TEra3oBoM OTpPaciH, YPOBEHb
JIOKAJIM3alMK B CETMEHTE IIPOMBILIIEHHOI'O 000PYA0BaHUS OCTAETCSI OTHOCUTENBHO HU3KUM, UTO
OTPaHUYMBACT BO3MOXXHOCTH Pa3BUTHS OT€YECTBEHHOTO MAIIIMHOCTPOCHUS M CHIKAET MOTSHIIUAIT
MHTETPAlIH Ka3aXCTAaHCKUX MPENNPUATHI B II100aTbHbIE TPOU3BOACTBEHHBIE LIETTOYKU

Leanb nccnegoBanms. Llenbro HacTosmed pabOThl SIBIAETCS aHAIU3 TEKYIIErO YPOBHS
pasBUTHSI MECTHOIO COZEp)KaHUs B He(TerasoBbIX Npoekrax KaszaxcraHa, OLleHKa CTENEHU
y4acTHs OTEYECTBEHHBIX IMPOU3BOAMTENEH B IIETIOYKAX IMOCTABOK KPYIHEHIINX ONEepaToOpOB
0Tpaciy, a TAKXKE BhISIBIICHUE (PaKTOPOB, BIHUIOMNX Ha (OPMUPOBAHIE KOHKYPEHTOCIIOCOOHOCTH
HallMOHAJIbHON MPOMBIIUIEHHOCTH.

Matepuanbl 1 MeTOAUKA HMCCJIeA0BaHUsI. MeTOJ0J0rMYECKYI0 OCHOBY HCCIIEOBAaHUS
COCTABIISIIOT CTATUCTHYECKUE M aHATMTHYECKUE TaHHBIE TOCYIapCTBEHHBIX OpraHoB PecryOnmku
Kazaxcran, oOTpacieBbIX WHCTHTYTOB PAa3BUTHA W CHEIHAIH3HPOBAHHBIX aHATUTHYECKHX
LICHTPOB.

B pamMkax uccineoBaHus IPUMEHSUTUCH CIIEeTYIOIUE METOIbL:

® aHaNU3 HOPMATUBHO-NPABOBBIX M AHAIUTHUYECKUX JOKYMEHTOB, PEryJIHPYIOLIMX
BOIPOCHI PA3BUTUS MECTHOTO COAEp)KaHUS W JIOKaJIM3allMd IPOU3BOJCTBA B
HedTerazoBol OTpaciu;

® CTAaTUCTHYECKUI aHaIM3, HAPABJICHHBIA Ha OIEHKY CTPYKTYPHI 3aKyIOK TOBapOB,
paboT U yCIIyT HeIPOIOJIb30BATEIISIMH;

® CpaBHUTENBHBIA aHAJM3, TMO3BOJMBIIUN COMOCTAaBUTHh YPOBEHb JIOKAIM3ALUH B
Pa3IMYHBIX KaTETOPHUAX 3aKYIOK;

® CTPYKTYpPHBI  aHanmM3, TPUMEHSEMBIH  JJIs1  BBIABICHHS  OCOOCHHOCTEH
pacripenieieHus MECTHOT'O COJIepKaHuUs TI0 BUAaM IIPOMBIIIJICHHOHN MPOAYKIINH;

® CHCTEMHBbIH aHajaM3, HANpPaBICHHbI Ha BBIABICHHE HWHCTUTYLHMOHAIbHBIX,
TEXHOJIOTUYECKUX W OpraHW3aIllMOHHBIX OaphepOB pa3BUTHUS  JIOKATU3AINH
MIPOU3BOJICTBA.

OMIupUYecKyro 6a3y UCCiIe0BaHUs COCTABHIIN JaHHbIe BIopo HallMOHANBHOMN CTaTUCTUKU
PecnyOnuku Kazaxcran, MuHucTepcTBa SJHEPreTUKH, aHanuTHUYeckue marepuansl Qazlndustry, a
TaKXe JJaHHBIE 0 3aKYIKaX KPYIMHEHIINX OoNepaTopoB He(Tera3oBbIX MPOEKTOB.

Pa3zButue MECTHOTO cozepkaHusl SBISETCS BaKHOM 3aqaueil rocy1apcTBEHHON MOJINUTHKH,
MOCKOJIBKY BOBJICYEHHE OTEUECTBEHHBIX NMPEANPHUIATUN B peau3alliio KPYMHBIX He(Tera3oBbIx
IPOEKTOB CIIOCOOCTBYET HE TOJIBKO POCTY MPOMBIIUICHHOTO MPOHU3BOICTBA, HO U 00ECTIeYnBacT

TpaHcep TEXHOJIOTHH, PAa3BUTHE YEIOBEYECKOTO KamuTajla M (OPMHUPOBAHUE YCTOWYMBBIX
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IIPOU3BOJICTBEHHBIX KJIACTEPOB.

Pe3yabTaTsl uceienoBanus. [IposeneHHblil aHanu3 mokasai, u4To B siHBape-HoAOpe 2025
roga Ao0eua HeTH M HedTerazoBoro Koujencara nocruria 91,9 muH ToHH, uto Ha 14,1%
Ooybllle MO CPAaBHEHHMIO C AHAJOTHYHBIM TMEPHOAOM mponuioro roxa. CorjacHo oryeram
MunucrepctBa sHepretuku Pecnyonuku Kazaxcran, o0muii 00beM 1006141 He(TH U ra30BOTO
KoHZeHcaTta K KoHiy 2025 rona, coctaBui 99,5 mun ToHH.1 Ilo mpornozam MuHucrtepcTsa
sHepretuku Pecriybnuku Kazaxcran, Haunnas ¢ 2026 roaa, roioBoii 00beM 100b14u HePTH, KaK
oxxuaercsi, npeBbicuT 100 MIH TOHH Onarogapsi peanu3alMy KPyHHBIX IpoekToB B TeHruse,

Kapauaranake u Kamaraue.
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Pucynox 1- lunamuxa 06vemoe 000viuu neghmu u 2a306020 KOHOeHcama 3a nocieoHue
decamb iem
HUcmounuk: Bropo nayuonanvruou cmamucmuxu (FHC) ASPIRE RoK

*[Ipumeuanue: /lannvle 011 npocno306 na 2025 200.

3HAYUTEIBHYIO POJIb B Pa3BUTHH HE(TEra30BOr0 CEKTOPa CTPAHbI UTPAIOT ONEPATOPHI TPEX
kpynHenmux mecropoxaeHuil (Tenrusmespoitn (TLHO), Kapawaranak Ilerponeym (KIIO) u
Hopt Kacninan Onepeiitunr Komnanu (HKOK)), Ha 10110 KOTOphIX puxoauTcs okoio 65% Beeit
noosrun Heptm B Kaszaxcrane. bomee Toro, 3T KOMOaHMM SABISIOTCS KpYHMHEHIIUMU
noTpeduTensiMu ToBapoB, padboT u yciayr (TPY) B sHeprernueckoM cekrope Kaszaxcrana. 3a
nepBbIe AeBATh MecsIeB 2025 rona nx 3akynku TPY coctaBumm 2,533 TpaH TEHTE, 9TO COCTABISET
6omee 65% ot obmiero oo6beMa 3akynok BcemMu Heznpamu (cM. Tabmuiy 1).

3a nepsble AeBATh Mecs1eB 2025 rona o0muii 00beM 3aKyIOK TOBApOB, padoT U YCIIyT BCEMHU

HCAPOIOJIB30BATCIIAMH COCTAaBUII 3 882,6 MJIpA TCHTC, MMPHU 3TOM HOJII MCCTHBIX IMOCTAaBIIUKOB
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nocrturia 2 243,8 mipp tenre, uin 57,8% ot obiero oovema 3akymnok (cMm. Tabmuiry 2). Hanboinee
CWJIbHAs JIOKanu3auus HaOmroganach B cdepe paboT, rie Ha JOJII0 MECTHBIX MOCTaBIIMKOB
npuxoguinock 82,8% (951,2 wipa  TeHre), YTO OTpPa)XaeT BBICOKYIO BOBJICUEHHOCTh
OTEYECTBEHHBIX TMOAPSAAYMKOB W paboueil cuibl B 3Ty Kareropuioo. B cdepe yciyr takxke
Ha0JII0/1a1ach OTHOCUTENIbHO COalaHCUPOBAaHHASA CTPYKTYpa: MECTHBIE IMOCTABIIMKHU MTOKPBIBAIU
53,4% (1 133,9 mapn TeHre), XOTS UMIIOPT OCTaBaJICs 3HAYUTENbHBIM M COCTaBIsUT HouTH 1,0 TpiaH
TeHre. B orTiMume OT 3TOro, 3aKynmkd TOBAapOB MO-TPEKHEMY CHIBHO 3aBHUCENU OT WMIOPTA:
TONBKO 26,1% (158,7 Mapx TeHre) ObUIH 3aKyIJICHB HA MECTHOM YPOBHE, B TO BpeMsI Kak UMIIOPT

noctur 450,1 mapa TeHre.

HaumeHoBaHue e Hoas B %
3aKVIOK, MJIDJL.TC
HenponoJsib3oBaTesiu 3882.6 100.00%
TCO, KPO u NCOC 25335 65.25%
Kasmymnaiiras 774.9 19.96%
Jpyrue Heaponoap30BaTENIN 574.2 14.79%

Tabnuya 1 — 3akyn TPY nedpononvzosamenamu 3a 9 mecaues 2025 zo0a

MecTtHoe
Oo6mas cymma, Hmnopt B

Kareropus cojiep:kaHue MC B %

B MUIP/.TT MJIPA.TT

P MO) B P

Cymma 3882.6 22438 57.8% 1638.8
ToBapsi 608.8 158.7 26.1% 450.1
PaGoTp1 1149.2 951.2 82.8% 197.9
Yeayru 21247 1133.9 53.4% 990.8

Tabnuya 2 — 3akyn TPY nedpononvioeamenamu no kamezopuam ¢ 00J1eii MECMHO20
cooepicanusn 3a 9 mecayes 2025 200a

HUcmounuk: OFOJI «Meaicoynapoousiii yenmp pazeumus Hepme2azo8020 MAUUHOCMPOECHUS»

CpaBHeHHE HaHHBIX O 3aKylKax A BCEX HEIPOIOJb30BaTeNed M JJIs ONEpaToOpoB
MOKa3bIBAET, UTO Ha ONEPATOPOB MPUXOIUTCS 3HAUUTENbHAS JOJS OOLIMX 3aKYyIOK, HO YPOBEHb
MECTHOTO cojaepkanust Hwke (cMm. Tabmuiy 3). 3a mepble aeBATh MecsieB 2025 rona oOmmi
00BeM 3aKynok onepaTopoB coctaBuil 2 533.5 tpaH.tenre. Kak u B o01el cTtpyktype, paboTsl

OCTarOTCs HanboJee JIOKATM30BaHHOM KaTEeropruel Cpeau OMepaTopoB, C OJICH JIOKATHU3AINN B
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74,8%, XOTs 3TO BCe ele HuKe, ueM 82,8%, 3aduKcupoBaHHbBIC 1) BCEX MOJIb30BaTEICH HEP.

Total Local content
Procurement : : LC share,
Purchases, in (LC), inbln Import
Category %
bin KZT KZT

Total 25335 1160.5 45.8% 1373.0
Goods 329.6 42.9 13.0% 286.7
Works 624.4 467.2 74.8% 157.2
Services 1579.5 650.4 41.2% 929.1

Tabnuya 3 — 3akyn TPY mpema kpynuvimu Onepamopamu no Kkamezopusam c 00.iei
MecmHuozo cooeprcanus 3a 9 mecayee 2025 200a

Hcmounux: OFOJI «Mesicoynapoousiii yenmp pazeumus Hegpme2azo8020 MAUUHOCMPOEHUS»

B cdepe ycnyr nabmromaercs Oonee cnmabas jmokamm3anus: Toibko 41,2% mnpomykuuu
3aKyIaeTcs Ha MECTHOM YpOBHE 110 cpaBHEHHIO ¢ 53,4% B 001l BEIOOPKE, a 3aKYIKH TOBapOB
CHJIBHO 3aBHCAT OT MUMIIOPTA, IIPH 3TOM JO0JIsI MECTHOTO COAep)KaHus cocTasiseT Bcero 13,0%.
OTH pa3nuuMs yKa3bplBalOT HA TO, YTO, XOTS ONEPATOphbl SBJSIIOTCA KJIFOUYEBBIMU (pakTOpamu
00BpeMOB 3akymok B Kazaxcrane, nx 0ojee BBICOKasi 3aBUCIMOCTD OT UMIIOPTHBIX TOBAPOB H YCIIYT
OKa3bIBAaET CIIEP)KUBAIOIIEE BO3ACHUCTBHE HA OOIIYIO JIOJI0 MECTHOTO COJEP)KAaHHS B CEKTOpE
Henp. bonee Toro, HU3Kas 1011 MECTHOTO CO/IEPKAaHUS B 3aKyNKaX TOBAPOB OCTAETCS OCHOBHBIM
HPENATCTBUEM /ISl YBEIUUYEHUs OOIIel 10U MECTHOTO COJICPKAHMUS.

CornacHo ananusy Qazlndustry, 3a mocienHue msTh J€T MAlIMHOCTPOMUTENIbHAS OTPACib
He(TerasoBoi MPOMBIIIEHHOCTH IPOJEMOHCTPUpPOBaia pPOCT, yBeNIWYUBIIMCH Ha 167% wu
nocturnys 59,9 mapna tenre B 2024 rony. B 2025 rony B 3ToM cekTope ycnemHo padoTtatoT 6osee

60 HpeﬂHpHﬂTHﬁ, obecrneunBas 3aHATOCTH OojIee ABYX ThICAY YCJIIOBCK
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Pucynok 2 - Odvem npouszeoocmea ¢ mauiunocmpoumenapbHoM ceKmope Heghmezazo6oi

ompacau 3a 2019-2025 20061, mapo menze

Hcmounux: OFOJI «Medsicoynapoouwiil yenmp pazeumus Hepmezazo8020 MAUUHOCMPOEHUS,

biopo nayuonanvrnou cmamucmuxu (BHC) ASPIRE RoK, Qazindustry.

JlonoTHHUTENbHBIE BO3MOXXHOCTH JUIS PACHIMPEHHS JIOKAIM3ALUU CO3JAI0TCA OJaroaapst
peanu3any HOBBIX MHBECTHIIMOHHBIX MPOEKTOB B HEPTEra30XMMHUECKON OTpaciy, BKIOYAs
OPOEKTHl MO pa3paboTKe IMIEIb(POBBIX MECTOPOKICHUH U  CTPOUTENBCTBY  KPYIHBIX
HEPTEXMMHUYECKHX KOMIIJIEKCOB.

[Tpoext “Kamamkac-Xazap OmnepedtuHr” - mo pa3paborke menbhoBol HedTerazoBoit
MECTOPOKAECHHMSI, paCIOJI0KEHHBIN B ceBepHO yactu Kacnuiickoro mopsi, npumepHo B 130 km k
oro-3anagy or MecropoxiaeHns Kamaran. bmwkaiimas cyma — nosyoctpoB bysauw,
pacroyio’keHHbIH B 66 KM K I0ro-BocToky. OOumii 00beM MHBECTHLIMH B MPOEKT OLIEHUBAETCS
npuMepHo B 6,5 mipa nosutapoB CIIIA u moxer yBenuuutbes. IIpoekT BkiIrodaeT pa3paboTKy
meabGoBOil HEPTH M MOMYTHOTO Ta3a, Hadano A00bau HedTH 3armanupoBaHo Ha 2028-2029
rOJIbl, 0KMJIa€MBIi YPOBEHb JTOOBIYM COCTaBIISIET OKOJIO 4 MWIIMOHOB TOHH B rof (~80 000
Gapperneii B CyTKH).

[Tpoext CwineHo - HEePTEXUMHYECKHH MPOEKT, peaJu3yeMblii B MPOMBIIIJICHHON 30HE
Kapabartan, B pamkax o0co00i 3IKOHOMHYECKOW 30HBI HarmoHambHOTO HEPTEXUMUUIECKOTO
TexHonapka B ATbIpayckoit obOnactu. llenp mpoexkta — mnpousBoacTBo Oosiee 20 Mapok
HOJMATUIIEHA O0IIed MOIIHOCTBIO 10 1,25 MIIH METpUYECKHX TOHH B TOJ JJISi BHYTPEHHErO U

BHEIIHero pbIHKOB. [IpoekT mpenycmarpuBaer ucrnoibzoBanue rasa TLIO, kotopsiit Oyzer
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nepepabaThIBaThCs Ha Tra3zopazaenurenbHoi yctaHoBke KMG PetroChem, a monmydeHHbIN 3TaH
OyJIeT nmojaBaThCs Ha 3aBO/JI IO MMPOU3BOJICTBY MOJIMATUIICHA JIsl MUPOJIK3a (IapOBOTO KPEKUHTA)
C LEJBI0 MOJYYEHHUS 3TUIICHA, a 3aTeM JUISA MOJUMEPHU3AIUH C IeNbI0 MOJTYYeHUs KOHEYHOTO
npoaykTa. OOmuii 00beM UHBECTHUINI B IPOEKT OLIEHUBACTCS MPUMEPHO B 7,6 MIIPA JOJUTAPOB
CIIA.

[Tpoext KMG PetroChem - nouepnsis komnanust AO «HK «Ka3zMymnaiil a3y, peanuzyrorias
KITFOYEBbIC HEPTEXUMHUYECKHE NPOEKTHI, BKIIOYAs Ta30pa3Je/IUTEIbHBIA KOMIUIEKC, MPOEKT
MarucTpabHBIX TPYOOINPOBOAOB /IS 3TaHA M MpoOIaHa (IMOCTABJISIOMIUX ChIPhE Ha MPOCKTHI
«Cumneno» u «KPI» cooTBeTCTBEHHO), MPOU3BOJACTBO KapbaMmuaa, MoJUdTHIEHTepedTaIaTa U
TepedTaneBoil KHUCIOTHI, a TakXe MPOEKT IO MPOU3BOJCTBY JHMHEMHOTO ajKuiOeH3o0ja B
VY3bekucrane. Peanmmsanmst aTux nmpoektoB k 2030 roxy mpusiedet B 3koHoMuKy Kazaxcrana 13,6
MJIpJ 10JIJIaPOB UHBECTULIHM.

HecmoTpss Ha MONOXHUTENBHYIO OUHAMHUKY  Pa3BUTHUA  OTICNbHBIX  CETMEHTOB
MIPOMBIIIJICHHOCTH, OOIIMIA YPOBEHB JIOKanu3aliu B HedTerazooit otpaciu Kazaxcrana ocraercs
OTpaHHYEHHBIM. Pe3ynbTaThl aHalv3a TO3BOJWIM BBIICTUTH P  KIIOYEBBIX Oapbepos,
MPEMSITCTBYIONINX PACIIMPEHUIO YIACTHSI OTCYSCTBEHHBIX POU3BOIUTEIICH B KPYITHBIX MPOCKTAX.

CoracHo aHaaM3y 3aKyIloK TOBapoOB, padOT U YCIIyT 3a NEpBhIC eBITh MecsieB 2025 ropa,
NOTPEOUTENSIMU HEJp 3aKyIUIeHbl TOBaphl C fojed MmecTHoro coaepxanus 0%, BkIoyas
oOcagnble TpyObI, OypoBoe 00OpyIOBaHHE, CTalbHbIE TPYOBl, pa3NUYHbIE BHUJBI YIMAKOBKH,
XUMHUYECKYIO0 TPOIYKIUIO, KpaHbl W IIAPOBBIE KPaHbBI, 3allacHbIe YacTH JJII KOMIIPECCOPOB,
TypOUH ¥ 3JIEKTPOCTAHIINM, HACOCHOE 000pyA0BaHHE, KaOETbHYIO U TTPOBOJIOYHYIO MPOIYKITHIO,
ypOBHEMEPHI, KOHTPOJIBbHO-U3MepuTenbHoe obopynosanne (KUIInA), snextpoobopyaoBanue u
KOMIUIEKTYIOIIME, 000py/IOBAaHUE Ml CUCTEM OTOIUICHUS, BEHTIISAIIUYA U KOHAUIIMOHUPOBAHUS
Boznyxa (OBKB), naGopaTopHble NpUHAIICKHOCTH W MHOTOE JApyroe. OTH TOBapbl
JIEMOHCTPHUPYIOT BBICOKAN MOTEHITHAT JIOKATM3AINH, TIPEIOCTABIISAST MECTHBIM TIPOU3BOIUTEIISIM
MaIIMHOCTPOUTENBHOM MPOAYKINH I HEPTETra30BOil OTPACIH OPUEHTHUPHI ISl TOTEHIIUATBHOTO
pocra.

JIJIs TTOHMMaHMsI acIeKTOB OOBEMHBIX W CTOMMOCTHBIX ITOKa3arejed aHaIu3upyeMBbIX
KaTeropuii, a TakKe JJIT OTPAKCHUS JCHES)KHON CTOMMOCTH B COOTHOIIIEHUH C TTPOTHO3UPYEMBIMU
norpebHocTsMu, OIOJI «MexayHapoaHbIi IIEHTP pa3BUTHS HE()TEra30BOro MAIIMHOCTPOCHHS
MpoBeN aHalli3 JaHHBIX O 3aKylKaxXx TOBapoB omneparopamu, momydeHHbix oT CAIl TOK
PecnyOnuku Kazaxcran. Pe3ynbpTaTsl aHanm3a mpeicTaBieHbl B 1aHHOM padoTe.

Kak mokazano Ha pucynke 3, 3a mepuopa 2020-2023 rr. obmme pacxoisl Ha TOBaphI
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coctaBwiu 3 706 muta nomutapos CIIA, Bkirodast croumocts BHYTpH cTpanbl (ICV) B pazmepe 351
MiH posutapoB CIIA, wim 9,4%.

OOu1re pacxopl Ha TOBAPHI IO TOBAPHBIM IPYIIIAM PACHpeeNIeHbI CIEAYOIMM 00pa3oM:

» Tosapuas rpynmna A (KUIIuA, knanaHsel, 2JIeKTpoTeXHUYECKoe 00opyaoBanus): OOmias
CyMMa MNpSAMBIX 3aKyIOK TOBapoB coctapisieT 860 muH mosmapoB CIIA, Bkiroyas CTOMMOCTb
BHYTpH cTpanbl (ICV) B pasmepe 33 mun gomnapos CIHIA, unu 3,8%;

* ToBapnas rpynma B (tpyOnas mnpoaykuusi, Hacocel u ymiotHenus, OBKB,
TexHosoruueckrue ¢GuibTpbl): OOImas cyMMa NpPSMBIX 3aKyMOK TOBapoOB COCTaBisieT 735 MuH
nosapos CIIA, Bxirouas croumoctb BHYTpH cTpanbl (ICV) B pasmepe 40 muta nosmapos CIIA,
i 5,5%;

* Toapunas rpynma C (Ilorpy3odHo-pa3rpy3o4Hoe o0O0OpyJOBaHHE U MaTEepUAIbI,
U30JIIIUOHHBIE M OTHEYIOpPHBIE MaTepUabl, TEIUIOOOMEHHUKH/000pyIOBaHUE ISl Tepenadn
TEeIUla, CU3 U IPOTHUBOMNOXKAPHOE 000pYyJ0BaHHE, XUMHUKATBI, Macia U Kpacku): O6mas cymma
OPSMBIX 3aKyIOK TOBapoB coctasisieT 711 muH nomutapoB CILIA, BkiIo4as CTOMMOCTb BHYTpPHU
ctpansbl (ICV) B pazmepe 186 man nomnapos CILIA, nu 26,2%;

 ToBapnas rpynna D (Komnpeccopbl, BEHTUISTOPBl U KOMIUIEKTYIOLUE K HUM, MOTOPBIL,
IPUBO/IBI U KOMIUIEKTYOIINE K HUM, U3/ISNTUS U3 CTAIH U METaJlla, MacTepPCKOe 000pyAOBaHHE U
py4HbIe HHCTpYMeHTHI): O011as cymMma npsMbIX 3aKyIOK TOBapoB cocTasisieT 500 MIIH 10J11apoB
CIIA, Bxitoyast croumocTh BHYTpH cTpansl (ICV) B pazmepe 6,5 miH nosnapos CILIA, umnu 1,3%.

OO61ue 3aTpaThl Ha TOBAPHI MO BBILICYIIOMSHYTHIM TOBapHBIM IpynnaM cocTaBistoT 2 805
miaH goimapoB CIIA, wmu 75,7% oT Bcex TOBapoB, 3aKYyIUIEHHBIX HEMOCPEICTBEHHO
orepaTtopamu, pu o0IIel CTOUMOCTH 3aKyIokK B 266 miH nosutapos CLIA, unu 9,5%.

B 2025 romy B Kazaxcrane Obula BHeJpeHa HOBas cHCTEMa MOJTBEPKIACHUS
npoucxoxaeHus npoaykuuu Peectp kasaxcranckux toBapomnpousBogutenedt (KTII), xotopsiit
3amenun ceptudukarel CT-KZ u nungycrpuanshsie ceprudukarsl. Peectp npeacrasuser codoi
UGPOBYIO TOCYNApPCTBEHHYIO IUIaT(OpMy, COAEpKallyl0 HHGPOpPMALMI0 O HAlMOHAIbHBIX
IPOM3BOIUTENSAX U MPOU3BOJAUMON HMHU TNPOAYKIMM, U HCIOJIb3YyeTcs Uil obecredeHus
MPO3PAYHOCTH TOCYJAPCTBEHHBIX 3aKYIOK U MOJIEPKKH JIOKATU3AIK TPOU3BOJICTBA.

Panee cyniHOCTBIO CUCTEMBI MOATBEPKACHUSI TOBapa SIBJISUICA CepTUDUKAT TPOUCKOKACHUS
dopmbl CT-KZ, noarBepkaaromuil Ka3axCTaHCKOE MPOMCXOXKAEHUE KOHKPETHOM NMPOIYKIIUU.
Ceptudukarel BbiaBanuch HanmonanpHOW manatoil mpeanpuHuMateneil “ATtamekeH” depes
pervoHalIbHbIe ManaThl MpeAlpUHUMATeNel Ha OCHOBAaHMHM IPOBEPKHU YPOBHS JIOKAJIU3ALUU

IMPONU3BOJACTBA W MCIIOJIB30BAJICA B OCHOBHOM I YYaCTHUA B TOCYyAapCTBCHHBIX 3aKyIIKax M
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MoJTydeHus mpedepeHIuii.

HoBplii peectp popMupyercs 1 aIMUHUCTPUPYETCS FOCYAapCTBEHHBIMU OpraHaMu B cepe
IIPOMBIIIJIEHHON IOJIMTUKH, OTBETCTBEHHBIMH 33 pEAIN3allMI0 IPOMBIIUIEHHON MOJUTUKU
Pecniyonuku Kaszaxcran. OcHoBHOM onepatop - «Ka3zaxcTaHckuil LeHTP HHAYCTPHMH H
skcnopra «Qazlndustry», HalMOHANBHBIA MHCTUTYT Pa3BUTHUS MPOMBIIIJICHHOCTH, KOTOPBIM
obOecrieunBaeT IUGPOBYI0 BEepUPHUKAIUIO JAaHHBIX M MOHUTOPHHI MPOM3BOACTBEHHOMN
JESTENIbHOCTH NPEANIPUATHI U BeJleHUe 0a3bl OT€YECTBEHHBIX [TPOU3BOIUTEIICH.

OcHoBHOW 3¢ dekT naHHOW pePopMbl 3aKITIOYACTCS B TOBBIIICHUH IPO3PAYHOCTH,
nu(GpoBHU3AIMH U JOCTOBEPHOCTU JaHHBIX O Ka3aXCTaHCKHUX IMPOU3BOIUTENAX. B oTinume ot
npexkueit cucrembl CT-KZ, rne moatBep:kaeHUE MPOUCXOKISHUS TOBapa HOCWIO B OoJblieit
CTEIIEHN JOKYMEHTAJIbHBIM W PAa30BBIM XapakTep, HOBBIM pEECTp MPEIonaraeT NOCTOSHHBIN
MOHMTOPHUHT JESATEJbHOCTH NPEINPUSITUNA, BKIIOYAs aHAIU3 MPOU3BOACTBEHHBIX MOIIHOCTEH,
TEXHOJOTMYECKHX MPOIECCOB, YPOBHS JIOKAIU3AIMH U (PaKTUYECKOTO MPOU3BOICTBA MPOIYKIIHH.

Cozpmanme enuHoil 1HM@POBOM 0a3bl OTEYECTBEHHBIX MPOM3BOAMUTEICH IO3BOJISET
rOCy/IapCTBEHHBIM OpraHaM U HallMOHAJIBHBIM KOMMaHUsM Oosiee 3(PPEKTUBHO OMpEIesaTh
peaIbHBIX Ka3aXCTAHCKUX IMOCTaBUIMKOB, OCOOEHHO B TaKUX CTPAaTETMYECKUX CEKTOpax, Kak
HedTerazoBasi, TOPHOI0OBIBAIOIIAS U SHEPTETUYECKAsI OTPACIIUA. ITO CIIOCOOCTBYET YBEIUYCHHUIO
JIOJIM MECTHOT'O COJIEPKaHUs B 3aKyIIKaX KPYIHBIX OIIEpaTOPOB U HALMOHAJIBHBIX KOMIIAHHUM.

C Touku 3peHus OM3Heca, BHEJIPEHUE peecTpa co3aaeT Oojiee paBHbIE U KOHKYpPEHTHBIE
YCIIOBUS 71l MPEANPUATUHN, NEHCTBUTENBHO OCYIIECTBISIOIIMX MPOU3BOJCTBO HA TEPPUTOPUU
Kazaxcrana. Komnanuu nosyyaroT JOMOJHUTENBHYI0 BO3MOXHOCTh TPOJIBUKEHUS CBOEH
IPOAYKIUH B FOCY/IapCTBEHHBIX M KBa3UIOCYIapCTBEHHBIX 3aKylKax uepe3 oduuuanbHyo 6asy
IIPOU3BOIUTEIIEH.

Takum o6paszom, nepexox ot cucrembl CT-KZ x HOBOoMy PeecTpy oTeuecTBEHHBIX
TOBapONPOU3BOJUTENIECH HaIlpaBJIeH HAa YKPEIJIEHHE MPOMBIIUIEHHON MOJUTUKU TOCYJIapCTBa,
MOBBILIEHHUE NTPO3PAYHOCTU PHIHKA U CTUMYJIMPOBAaHUE PA3BUTHS JIOKAJIBHOTO MPOU3BOACTBA, YTO
B JIOJITOCPOYHOI MEPCIEeKTUBE CIIOCOOCTBYET POCTY MPOMBIIIJICHHOTO noTeHmana Kazaxcrana u
CHIDKCHHIO 3aBUCUMOCTH OT UMIIOpTa (CChuUTKa Juts peructparmu: https://e-ondiris.gov.kz/).

Baxxnyto posib B o0ecriedeHnn pa3BUTHSI MECTHOTO CO/IEpKaHUsI B He(Tera3oBoi oTpaciu
UTPAIOT PETYJSATOPHbIE MEXaHU3MBI, MPEICTABIISAIONINE COOONW COBOKYIHOCTh NMPABOBBIX HOPM,
aJMMHHMCTPATUBHBIX IPOLEAYP U NHCTPYMEHTOB I'OCYJapCTBEHHOTO KOHTPOJISI, HAIIPAaBJIEHHBIX HA
oOecrieyeHre MPO3PAYHOCTU 3aKYyTNOK, BBIIOJHEHHE O005S3aTeIbCTB HEAPOIOib3oBaTeNnell u

3alIUTy UHTCPECOB OTCUCCTBCHHBIX HpOHSBOJIHTG.]'ICfI.
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OCHOBHBIM NPABOBBIM aKTOM, PETYIUPYIOLUIMM BOIPOCHI MECTHOTO COACPKAHUS, SBISETCS
3akoH Pecnyonuku Kazaxcran «O Henpax M HeIpoIoab30BaHuM» OT 27 nekadbps 2017 roma Ne
125-VI 3PK. B cootBercTBUU cO cTaThEl 130 qaHHOTO 3aKOHA, HEIPOIIOJIB30BATEIH 00sS3aHbI:

e o0ecreynBaTh y4acTHE OTEYECTBEHHBIX KOMIIAHUI NpU 3aKyNKax TOBAapoB, paboT u

yCIyr;

® [IPEIOCTABIATH OTYETHOCTH O JJ0JIE MECTHOI'O COJEP/KAHUS B 3aKyIIKaX;

e COOMIOJAaTh YCIIOBHSL KOHTPAKTOB O HEIPONOJIb30BAHUH, IPEIYyCMATPUBAIOLINX

KOHKpeTHbIE 1iesieBble nokasarenn MC.

B pamkax [locranoBnenus IIpaButensctBa PK Ne 620 ot 11 mas 2021 rona oreuecTBEHHbIE
MIPOU3BOIUTEINN TOMYUYaAIOT IPUOPUTET MPHU TOCYJAPCTBEHHBIX U KOPIIOPATUBHBIX 3aKYIIKAX, €CIIU
X TMPOIYKIMS BKJIIOYEHAa B PeecTp oTedyecTBEHHBIX Mpou3BoguTeneil. Takod MNpuopuUTeT
BBIPAXKAEeTCsl B BO3MOXHOCTHU:

- KOPPEKTUPOBKM OLIEHOYHOM CTOMMOCTH TEHAEPHBIX npemiokeHuil Ha 20% B mOab3y
OTEUYECTBEHHBIX MPOU3BOIUTENCH;

- nmpuMmeHenus npuHiuna “local supplier advantage”, koraa oTe4ecTBEHHbIE KOMITAHUU
UMEIOT IPEUMYIIECTBO MPU PABHBIX YCIOBUAX MO IICHE U KAUECTBRY.

Peanuzanusi rocynapCTBEHHOM MMOJWTUKM NONAEPKKU JIOKAIU3aLUU IIPOU3BOJICTBA
OCYIIECTBIISIETCS 4epe3 JESTeNbHOCTh CHEIHATU3UPOBAHHBIX HHCTUTYTOB Ppa3BUTHS, CPEIU
KOTOPBIX:

e AO «bank Pazeutusa Ka3zaxctaHa» — NpenocCTaBisieT IOJTOCPOUYHBIE KPEAUTHI MO

JBTOTHBIE CTaBKU /7151 MOJIEPHU3ALIMHU IPOU3BOJICTBA HEPTETa30BOro 000PYA0BaHUS;
e AO «HauuonanbHas xommanus “Qazlndustry”» — KoMIeHcHpyeT 3arpaTbl Ha
CepTH(UKAIMIO 10 MEXTYHapOAHBIM CTaHIApTaM M yyacTHe B TEHJepax;

o AO «KazakhExport» — cTpaxyer 3KCIIOPTHBIE CIEIKHA OTE€YECTBEHHBIX MTOCTABIIUKOB;

¢ AO «Qazlnnovations» — cyocuaupyert 3atpatsl Ha HUOKP u BHeqpeHue nHHOBaLui.

[Ipennpunumarensckuii koneke Pecnyonuku Kazaxcran (Koneke Pecny6nuku Kazaxcran
ot 29 oxTsa6ps 2015 roga Ne 375-V 3PK) npenycmaTprBaeT HHBECTUIIMOHHBIE MTpeQepeHInn s
WHBECTOPOB, PEATU3YIOIINX MPUOPUTETHBIE UHBECTUIIMOHHBIE MPOEKTHI, BKIIOYAs MPOEKTHI 1O
JIOKaJIM3alMi POU3BOJICTBA TOBAPOB M yciyr. K TakuM mepam OTHOCSTCS OCBOOOXKIEHHE OT
TAMOXXEHHBIX MOIUIMH HAa MMIIOPT TEXHOJIOTHYECKOTO 0OO0pYAOBaHMs, HAJIOTOBBIE JBIOTHI (IO
KOPIIOPATUBHOMY T10/IOXO/THOMY, 3E€MEJIIBHOMY W HMYIIECTBEHHOMY HajoraM), a TakKxke

NHBECTUIIMOHHBIC CY6CI/IJII/II/I, npeayCcMaTpuBarOIue KOMIICHCAIIUIO YaCTHW KallUTaJIbHBIX 3aTpar
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unBectopa (10 30%).

Obcyxaenne

HecmoTps Ha NOJIOXKWUTENBHYIO OUHAMHUKY  pa3BUTUS  OTHENIBHBIX  CETMEHTOB
IPOMBIIIJICHHOCTH, OOLIMH ypOBEHb JIOKaIM3aliy B Hedrerazopoii orpaciau Kazaxcrana ocraercs
OrpaHUWYEHHBIM. Pe3ynbTaThl aHainM3a MO3BOJIMIIM BBIACIUTH PSAJ  KIHOYEBBIX Oapbepos,
IPENSTCTBYIOUIUX PACIIUPEHHUIO YUaCTUSI OTEUECTBEHHBIX IPOU3BOIUTENEH B KPYITHBIX IPOEKTAX.

B ycnoBusix peanuzanum KpynmHbIX HedrTera3oBbix mpoekToB KazaxcraHa 3HauMTeNnbHAs
JI0JIs1 3aKYIOK O0OpYyNOBaHMS, MATEPUATIOB M KOMIUIEKTYIOIIUX MPUXOAUTCS HAa HMIIOPTHYIO
OPOAYKLHUIO. DTO CBS3aHO C PSJIOM CHUCTEMHBIX (DAKTOpOB, OrpaHUYMBAIOIIUX Yy4yacTHE
OTEUYECTBEHHBIX IPOU3BOINUTENEH B LIEIIOUKAX TOCTABOK.

¢ OHUM U3 KIIOYEBBIX MPENSATCTBUM /I Ka3aXCTAaHCKUX IPOU3BOAMUTENCH SBISETCS
HeobX00UMOCmb COOMBEMCMEUSL MEHCOYHAPOOHBIM CIAHOApMam Kavecmea u 0e30nacHocmu,
YCTAaHOBJICHHBIM KPYIHBIMU He(TErazoBbIMM onepaTtopamu. Jljigs ywacTuss B IOCTaBKax
000pyI0BaHUS U MAaTEPUAIOB OOBIUHO TpeOyeTcs Haauuue cepTuukaToB, Takux kak API, ASME
U, R, ATEX u npyrux oTpaciieBblX CTaHAapTOB.

[Ipornecc ceprruukanuy BKIIOYAET 3HAYUTEIbHbIC (PMHAHCOBBIE BIIOXKEHUS, MOJCPHHU3AIHIO
IIPOM3BOJICTBEHHBIX IPOILIECCOB, BHEIPEHHE CHUCTEM YIPABIIEHUS KayeCTBOM M pEryJsipHbIC
ayJuThl, KOTOpble BapbupyroTcs OT 5 Thicsd 10 200 Teicsu nosmapos CIIA. [Ins mamoro u
cpeaHero Ou3Heca MOJOOHBIE TPeOOBAHUS CTAHOBATCS CEPbE3HBIM OapbepoM, OrpaHHUYMBAs
BO3MOXXHOCTH BBIXOJ]a Ha PBIHOK KPYNHBIX NPOEKTOB. B pe3ynbraTe, Jake NpU HaIUYUU
IIPOU3BOJICTBEHHBIX MOIIHOCTEH, OTEUECTBEHHBIE MTPEANPUATHS HE BCET/1a MOTYT YJOBJIETBOPUTH
TpeOOBaHUS ONEPATOPOB, UTO COXPAHSAET 3aBUCUMOCTb OTPACIH OT UMIIOPTA.

Cornachno pesynbtataM padotel OKOJI «MexyHapoAHbIH LHEHTp pa3BUTHs He(TEra30BOro
MaIIMHOCTPOCHUS», HANpaBICHHOW Ha MPOJBWKEHUE YIYYIICHHBIX YCIOBHH JUIsI MECTHBIX
MPOU3BOJIUTENIEH, CTPEMSIIMXCA IMOJYYUTh MEXAYHApOAHYI0 CepTHU(HUKALUI0, OIKET
porpamMMbl MOJAEPKKH, peanuzyeMmor QazIndustry, Ob11 yBenmuueH B 16 pa3 ajis Bo3MENICHUS
pPacxoJI0B Ha MEKIYHApOAHYIO cepThduKanuio. Kpome Toro, mnopor Bo3MeieHus OblI MOBBIIIEH
B 11T pa3 — ¢ 22 000 o 111 000 nomnapos CILA.

Pe3ynbpTaTel MpOBENEHHOrO aHalIW3a YKa3bIBAIOT HAa HEOOXOAMMOCThH JlaibHeHIero
pa3BuTus UHQPACTPYKTYphl cepTudUKanMM, B T.4. CTUMYJIHMPOBAHHE JIOKAJIU3ALUU
MEXYHAPOJHBIX CEPTU(GHUKAIMOHHBIX OpraHM3alluid U MX MpeacTaBUTENbCTB B PecmyOnuke

Ka3aXCTaH, BKJIFOYas pa3BUTUC aKKPCAUTOBAHHBIX UCHIBITATCIILHBIX J]a60paT0prI, O6J'Ia,[[aIOIJ_II/IX
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IIOJIHOMOYMSAMHU II0 IPOBEICHUIO WCIBITAHUM W IOATBEPXKACHUIO COOTBETCTBHUS IPOLYyKLIUHU
TpeOOBAHUAM MEXKAYHAPOHBIX CTAaHIAPTOB U CUCTEM CEPTHUPHUKALIIH.

e  JIONOJMHUTENBHBIM  (PAKTOPOM  SIBIACTCS  GIUSAHUE  HANO208bIX — PEHCUMOS,
oeticmeyIowux 6 pamkax coanrauenuti o pasoene npooykyuu. OcBoO0XKIEHINE UMIOPTUPYEMOTO
000pyAOBaHUsA OT psAJa HAJIOrOB CHH)KAET ILIEHOBYI0 KOHKYPEHTOCIIOCOOHOCTh MPOAYKLUHU
OTEYEeCTBEHHOTO Mpou3BoacTBa. Hanorossie npedepenmu B pamkax CPII koHTpakTa, BKIIOUast
ocsoboxaenne or HJIAC npu wummopre TOBapoB, HMEKT 0coboe BIMSHHE Ha
KOHKYPEHTOCIIOCOOHOCTb B LIEHOOOPAa30BaHUU Ha TOBAPhl OTEUECTBEHHOI'O ITPOU3BO/ICTBA.

B nensx obecriedeHus] paBHBIX YCIOBHM KOHKYPEHLIIMM W IOBBIIIEHHS] JOJU MECTHOTO
COJIepKaHUs B KPYITHBIX HEPTETa30BbIX MPOEKTAX OJHUM M3 BO3MOXKHBIX HHCTPYMEHTOB MOXKET
CTaTh PacCMOTPEHHE BO3MOXKHOCTU aJanTalMd JEHCTBYIOLUIMX HAJIOTOBBIX NpedepeHIuii,
IIPElyCMOTPEHHBIX COIIALICHUSMU O Pa3/ieiie NPOAYKIMH, K TIOCTABKaM TOBApPOB OTEYECTBEHHOTO
IIPOU3BOJCTBA. B 4acTHOCTH, BHEAPEHHE MEXaHU3MOB HAJIOTOBOI'O CTUMYJIMPOBAHUS, BKIIIOYAs
npuMmeHenue HyneBod craBku HJIC npu peanuzanuu OTEUECTBEHHOIO OOOpYJIOBaHUS U
KOMIUIEKTYIOIMX 11t mpoekToB CPII.

e CyllecTBEHHbIM OIpaHMYEHHEM TaKXKE OCTAETCS He0OCMAamoyHblil YPOBEHb
pazeumusi nPou3Bo00Cms ¢ 6blCOKOU 000A6IEeHHOU CMOUMOCMbIO, BKIOYas IPOU3BOACTBO
CHELMATU3UPOBAHHBIX ~ MaTepUAJIOB, MNPOMBIIUICHHOIO IPOrpPaMMHOr0 obOecrneueHus u
BBICOKOTEXHOJIOTHYHOTO 000pyZoBaHus. HecMOTpsi Ha 3HAUUTENbHBIE CBHIPHEBBIE PECYPCHI,
YPOBEHb TMPOU3BOJACTBA TOTOBOM MPOMBIIUICHHOW MPOAYKIIMA C BBICOKOW J10OaBICHHOM
cTonMOCTbhIO B Kazaxcrane ocTaercs HU3KUM, BKIIKOYasi MAaTEPUAIOBEICHUE, TOJINMEPBI U PE3UHY,
IPOMBIIIJICHHbIE TPOrpaMMHbIE 00eCTIeueHHs.

e Fme OJHMM CyHIECTBEHHBIM OIPAaHWYEHUEM JUIS Pa3BUTHS OTEYECTBEHHOT'O
IPOM3BOJICTBA SABIISCTCS HEOOCMAMOYHAS UHMESPAYUS HAYUHO-UCCIe008AMENbCKUX OP2AHU3AYUL
¢ npomviuienHvimu npeonpusmusmvu. B Kazaxcrane cCyliecTBYIOT Hay4dHblE€ WHCTUTYTHI U
YHUBEPCUTETHI, OO0JIaJalolIie COBPEMEHHBIMH J1a00paTOpUsIMU M KOMIIETEHIMSIMH B oO1acTu
MaTepUaIOBEIEHNUS, MAIMHOCTPOECHUS M XUMHUUECKHUX TeXHOJOrni. OJTHAKO UX MOTEHIIMAI YaCTO
UCTIONb3YyeTCs ¢1a00 M3-3a OTCYTCTBUS 3()()EKTUBHBIX MEXaHU3MOB TpaHc(depa TEXHOJIOTHH U
KOMMEpLHAIU3ALNHN UCCIEJOBAaHU.

CnabGas uHTErpauus HayKd U MPOMBIIUIEHHOCTH TPOSIBISIETCS B HECKOJIBKHMX aCHEKTax:
OrpanndeHHblE cOBMECTHbIE NPOEKTHI - npeanpusatus 1 HUOKP-neHTpb! penko y4acTByroT B
COBMECTHBIX pa3paboTkax o0OOpYyIOBaHHS M TEXHOJIOTUH Ui He(PTEerazoBoro cekropa ¢

MoCJIeTyIoNmeld KoMMepImaau3anui. HemocTaTok TeXHONIOTHH BBICOKOW CTENEeHH TOTOBHOCTH
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(TRL) — GOabIIHMHCTBO pa3pabOTOK OCTAIOTCS Ha CTaJWH JIAOOPATOPHBIX HMCCIEIOBAHUN M HE
JOBOJIATCSL IO TMPOMBINUICHHOTO Mpou3BojacTBa. Crabas cucreMa MOIICPKKH CTapTaroB H
WHHOBAIIMOHHBIX TPOM3BOJCTB — OTCYTCTBHE TPOTPaMM, CTUMYJIUPYIOMIUX BHEIPECHUE

I/IHHOBaI_[I/Iﬁ B IMMIPOU3BOJACTBO, OTPAHNYINBACT KOMMCPIHUAIU3AUIO OTCUCCTBCHHBIX pa3pa60TOK.

3akiaoueHue

[IpoBeneHHBIN aHANW3 TOKAa3al, YTO Pa3BUTHE MECTHOTO COJIEPKaHUS B HE(PTEra3oBBIX
npoekTax Kazaxcrana sBisercss BaXHBIM (PAKTOPOM TOBBIMICHHS KOHKYPEHTOCHOCOOHOCTH
HallMOHAITHFHOM TIPOMBIIINICHHOCTH U (JOPMHUPOBAHUS YCTOMYMBOW TIPOMBIIINICHHON KOCHCTEMBI.
Kpynnbie HedTerazoBbie MPOEKTHl BHICTYHAIOT 3HAYUTEIHHBIM UCTOYHUKOM CIIPOCa Ha TOBapHI,
paboThl M YCIyrH, YTO CO3/a€T IMOTEHIUAIbHBIE BO3MOXXHOCTU ISl PACIIMPEHUS Y4aCTHUS
OTCUYCCTBCHHBIX HpOI/I3BOIII/ITeJI€I71 B Iermoykax IIOCTAaBOK nu CTI/IMYJII/IpyeT pa3BI/ITI/IC
MaIIuHOCTPOUTEIBLHOTO CEKTOPA.

Bwmecre ¢ TeM aHanmu3 TeKyllel CHUTyallud CBUICTEIBCTBYET O COXPAaHSIOUICHCS BBICOKOM
3aBHCHUMOCTH OT UMIIOPTHOTO OOOPYJIOBAaHMSI M TEXHOJOTUH, OCOOEHHO B CETMEHTE CIIOKHOM
MaHIHHOCTpOHTGHBHOﬁ HpOIIYKIII/II/I. HCCMOTpﬁ Ha pOCT y‘IaCTI/Iﬂ Ka3axXCTaHCKUX KOMHaHI/Iﬁ B
BBIITOJIHCHUHN pa60T 1 OKa3aHUHn yCJIyr, ypOBeHI) JIOKAJIN3aIlnuunu HpOMI)IIHJIeHHOFO HpOI/ISBOI[CTBa
OCTaeTCsl OrPaHUYCHHBIM. DTO 00YCIOBIEHO PAIOM (DaKTOPOB, BKIFOYAsT HECOOTBETCTBUE YACTH
OTEUYECTBEHHOM MPOAYKIIMU MEXKAYHAPOJHBIM TEXHUYECKUM CTaHJapTaM, HEIOCTATOYHbBIN
YPOBEHb TEXHOJOTHYECKOW TOTOBHOCTH IPEANPUATHN, OTPAHUYEHHBIN JOCTYII K JOJTOCPOYHBIM
KOHTpakTaM C oOIepaTopaMyd TMPOEKTOB, a Takke CJa0ylo MHTETpallii0 HalMOHATBHBIX
MPOU3BOIUTENEH B TTI00aTbHBIC IIEMOYKH TOCTABOK.

Peanuzamus 1aHHBIX MEp MO3BOJUT HE TOJBKO YBEJIMUYUTH JOJIFO MECTHOTO COACPIKAHUS B
He(TerasoBo OTpacid, HO M CO3AaTb YCTOMUYMBBIE NPEANOCBUIKM JUISI  Pa3BUTHS
BBICOKOTECXHOJIOTUYHOTI'O MaIHI/IHOCTpOGHI/IH, yCI/IJ'IeHI/ISI HpOMI)IIIIJ'ICHHOFO IIOTCHIINAaJ1a
Kazaxcrana u ero 6osee akTUBHOI MHTErpaluy B INI00ANbHBIE TPOU3BOJICTBEHHBIE IIETIOYKH. B
JOJTOCPOYHON TIEPCIIEKTUBE ATO OYIET CIIOCOOCTBOBAThH MTUBEPCU(PUKALINN YIKOHOMUKU CTpPAHBI,
MOBBIICHHIO €€  TEXHOJIOTMYECKOW  HE3aBUCHMOCTH M OOECHEYCHHI0  yCTOWYUBOTO
SKOHOMHYECKOTO POCTA.

Bmecte ¢ TeM pe3ynbTaThl MPOBEIEHHOTO HCCIEAOBaHUA (OPMHUPYIOT OCHOBY ISt
JMaNbHEWIero yriayoneHHoro aHanm3a (HaKTOpOB pa3BUTHS MECTHOTO cojaepxkaHus. B
MOCJIETYIONNX ~ HMCCICIOBAHUAX IUIAHUPYETCS HCIIONB30BAaHUE KAYeCTBEHHBIX METOJIOB

HCCIICOOBAaHUsA, B YaCTHOCTHU MPOBCACHUC OKCICPTHBIX MHTCPBBIO C MPEACTABUTCIAMU
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TOCYAAapCTBCHHBIX OPTraHOB, OIICPATOPOB He(bTel"a3OBbIX IIPOCKTOB, OTPACJICBbIX OpFaHI/ISaHI/Iﬁ n
OTCYCCTBCHHBIX ITPOMBINIJICHHBIX HpeHHpHHTHﬁ. HpI/IMeHeHI/IC JaHHOT'O MCTOJa ITO3BOJIUT Oouee
ACTAJIbHO BBIABUTH HHCTUTYHMOHAJIBHBIC U TCXHOJIOTUYCCKUC 6apbepLI Pa3BUTHA JIOKAJIU3allUH, a
TAaKXKC OHNpCACINUTb MPAKTUYCCKUC MCXAHU3MblI ITOBBIMICHUA  YUACTUA  OTCUYCCTBCHHBIX

HpOI/I3BOI[I/ITCJ'ICf/'I B IICIIOYKAaXx ITOCTaBOK He(l)TeFa3OBOﬁ oTpaciin.
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Omapos Kakcblibik HusizoexkoBua
MaructpaHT 00pazoBaTebHON MporpamMmbl «bu3Hec-ynpaBiIeHHE»

Ka3zaxcrancko-bpuTaHCKUI TEXHUYECKUI YHUBEPCUTET

MOAEPHU3ALIUA UT-UHOPACTPYKTYPbBI KAK ®AKTOP IIOBBIINEHUA
IOPEKTUBHOCTHU BU3HEC-ITPOOECCOB HA MAJIOM ITOJIMTPAOUYECKOM
OPEIIPUATHA: KEMC MAXPRINT

AHHoOTanusa: B cratee wuccnemyercs BIUsSHHE ~MoOJAepHHM3anuu OazoBon  UT-
UHOGPacTpyKTypel Ha 3(PPEKTUBHOCTH OU3ZHEC-TIPOLIECCOB  MAJNOro  MOJIUTPaPUUIecKoro
OpEANpUsATHS. AKTYaJIbHOCTh TEMBl ONpEAEseTcs TEeM, YTO B MajOM U CpelHeM Ou3Hece
UpOBU3AIKS YacTO HaYMHAeTcsi ¢ o0cyxneHust ERP-cucremMsbl, Torna kak nHppacTpyKTypHas
TOTOBHOCTb — JIOKAJIbHAs CeTh, eMHOE (haiiII0BOE MPOCTPAHCTBO, Pa3rpaHUUYECHHUE PA0OUHUX MECT
U MIPO3PAYHOCTH CTAaTYCOB 3aKa30B — OCTAETCs HEJOOIeHeHHOM. Llenb rccnenoBanus COCTOUT B
OIICHKE TOro, B KaKOW CTelmeHW MojepHHU3anus HUHPPACTPYKTYpPhl CIOCOOHA CHHU3UTHh
OTepallMOHHbIE TOTEPH 10 BHeApeHus ERP u co3naTs 0CHOBY /iis mOCeAyIOIIEH aBTOMATHU3aIINH.
HccnenoBanue BBIMOJIHEHO B Joruke case study na npumepe kommanuu MaxPrint. Mcronb3oBaHb
HOJYCTPYKTYPHPOBAHHBIE HHTEPBBIO € 12 cOTpyTHUKAMH, HAOII0IEHHE B TEUCHHUE TSTH Pabounx
JTHeW, aHajau3 BHYTPEHHHMX JIOKYMEHTOB, TEXHMYECKMH ayauT, Qap-aHalu3 U COINOCTaBIICHUE
moneneit AS-IS u TO-BE. YcraHOBJI€HO, YTO OCHOBHBIE TOTEPH OOYCIOBJIEHBI OTCYTCTBHEM
JIOKAaJbHON CETH, I[EHTPAIM30BAaHHOTO XpAHEHUS MAHHBIX, BBIICJICHHBIX BBIYHCIUTEIHHBIX
pECYpcoB M CKBO3HOTO KOHTpPOJISI CTaTycoB 3aka3oB. [IpemyiokeHHas apXUTEKTypa BKIIOYAET
LAN, Bupryanuzanmio Ha 0aze Proxmox, meHTpajau3oBaHHOe (aiijoBoe XpaHUIIMILE,
BBIJICIICHHBIE BUPTyaJIbHbIE MAaIlIMHBI ¥ IUIAHIIETHI B POJIM  TOHKUX KIWEHTOB. Jlis
paccMaTpuBaeMoro Keica OKHJIaeTcs COKpalieHue BpeMeHn o0paboTKu 3aka3a ¢ 2—8 4acoB 10
15-30 muHyT, CHMXKEHME MOoTepb MarepuaioB ¢ 12% npo 4-5%, yMmeHblIeHHE NpPOCTOEB
o0opynoBanus ¢ 2,5 yaca 10 0,5-1 yaca B AeHb U CHIDKEHHE JTOJIM OMIMOOK B 3aKa3ax JI0 YPOBHS

MmeHee 3%.

Knrouegvie cnosa: OusHec-npoyeccwl; HUT-ungpacmpyxmypa; yugposas
mpancpopmayus;, ERP; noruepaguuecrkoe npeonpuamue; xetic-memoo,; MCII.

Keywords: business processes; IT infrastructure; digital transformation; ERP; printing
enterprise; case study; SME.
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1. BBenenue

udposas tpanchopmaius opraHu3aluii B COBPEMEHHON JTUTEpaType TPAKTYeTCs Kak
KOMILJIEKCHOE U3MEHEHHE OM3HEC-MO/IEIH, TPOLIECCOB, KIIMEHTCKUX HHTEP(EHCOB M apXUTEKTYPHI
JAHHBIX, a HE MPOCTO aBTOMaTHW3anus OTHeabHbIX ¢yHKIMHA [1, 2]. Cucremarnueckue u
OubmuoMerprueckre 0030pbl MOKA3bIBAIOT, YTO B CETMEHTE MaJOr0 W CpelHero OusHeca
udpoBas TpanchopMalys pa3BUBACTCS HEPABHOMEPHO U 3aBUCHT OT OTPACIEBOr0 KOHTEKCTA,
YIPaBIEHYECKUX IPUOPUTETOB U CTAPTOBOI'O YPOBHS TEXHOJOTNYECKOU 0a3bl [3, 4].

JUis ManplX W CpelHUX NpeaupusThil 3Ta mpodiieMa OCOOEHHO OCTpPa, IMOCKOJBKY
orpaHuueHHbIi Owomxer, nepuuutr WT-kommeTeHumii W 3aBUCHMOCTh OT He(OpMambHBIX
CI0COO0B KOOPJIMHAIIMYU COYETAIOTCSI C HU3KOM TOTOBHOCTBIO K BHEIPEHHIO LIU(PPOBBIX PEIICHUMN
[5, 6]. JloNOJHUTENBHO MMOAYEPKUBAETCS POJIb BHEUIHEH Cpelpl: AOCTYN K MepaMm HOJIJIEPKKH,
WHCTUTYILMOHAIFHBIM YCJIOBHSIM M HAKOILJICHHIO HU(POBBIX HABBHIKOB COTPYAHUKOB BIHSET Ha
TEMIT ¥ Pe3yJIbTaTUBHOCTH Mpeobpa3zoBanuii [7-9].

OtTnenbHOE HampaBiCHHME HCCICIOBaHMI CBsA3aHO ¢ oueHkoi digital maturity u
organizational readiness. Otu paOoThl MOKa3bIBAIOT, YTO IHM(POBas 3pENOCTh MPEATPHSITHS
OIpeEIAETCS HE TOJIBKO HATMYUEM OTAENbHBIX IPOrPAaMMHBIX MPOJYKTOB, HO U CIIOCOOHOCTHIO
KOMIaHUM oOecreynBaTh CBA3HOCTh JaHHBIX, YOPaBIsEMOCTb JOCTYyMa, CTaHIAPTU3AIHIIO
npoueayp M ycrouumBocTh ceteBoro obmena [10]. C mosunuum pecypcHoro monaxoma UT-
BO3MOXXHOCTH (UPMBI BBICTYNAIOT CTPATETMYECKUM aKTUBOM, a THOKOCTb MH(PACTPYKTYpPbI
CTAaHOBUTCSA BaKHBIM YCJIOBHEM aJIallTUBHOCTH IPOIECCOB, MACIITa0MPYeMOCTH pEIIeHUN U
nocJyenyrouen narerpaunn cucrem [11, 12].

DMmnupuyeckue uccieaoBanus engineering u manufacturing SMES moareepskaarot, 4To
cnabas mHGopMalMOHHAs MH(PACTPYKTypa OTPAaHUYUBAET COBMECTHYIO padOTy, yBEIMUMBAET
TpaH3aKLNOHHbBIE U3JEPKKU U 3aTPYAHIET KOOPAUHALIMIO MEKY MOApa3IeIEHUsIMU JaKe TOI/1a,
KOTJa OTAeJbHbIE IU(PPOBBIE HHCTPYMEHTHI yke ucnonb3yrorcs [13]. ns nmpou3BOICTBEHHBIX
MCII cymectBenHa u npoOiema data readiness: mpu pacmpesesicHHOM XpaHEHUH (ailiios,
pa3poO3HEHHbIX TaOJUIAX M PYYHOH Nepenadye AaHHBIX CHUYKAETCS LEIOCTHOCTh 3alMCei,
YCIIOXKHSETCS MOJICIIMPOBAHUE TMPOIIECCOB M PACTET JOJS OMMUOOK Ha CThIKax omeparuii [14].
Kpome Toro, UT Hepenko moaaep KUBatOT OTJeNbHbIe (DYHKIMH, a HE CKBO3HOW IMpOIEecC, YTO
0COOEHHO 3aMETHO B KOMITAHHMSIX C KOPOTKMM HPOM3BOJCTBEHHBIM IIMKJIOM M BBICOKOM Hoiei

3aKa30B IoJ KimeHTa [15].
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B npuxnagnoit npaktuke mudposusanus MCII yacto HaunHaeTcs ¢ obcyxaeHus ERP-
CUCTEM, MOCKOJBKY OHH pPacCMaTPUBAIOTCS KaK MHCTPYMEHT HHTETpallMH JaHHbBIX, 3aKYIIOK,
MIPOM3BOJICTBA M yUYeTa B €AMHOM HMHPOpMAIMOHHOM KOHType [16, 17]. OgHako uccienoBaHus
readiness-noaxoza u pabor mo ERP adoption in SMES noka3sbiBaroT, 4TO pe3yJIbTaTUBHOCTh TAKUX
MPOEKTOB BO MHOIOM OIpPEAENSETCS HCXOJHOM OpraHU3allMOHHOM U TEXHOJOTHYECKON
TOTOBHOCTBIO TIpeanpusatus. PaboTel mo kputudeckuM (akropam ycrnexa ERP monmomnurensno
NOJUYEPKUBAIOT 3HAUEHUE SICHOTO ONHCAaHWs  OW3HEC-TPOLIECCOB, KauyecTBa  JIaHHBIX,
UHOPACTPYKTYPHOU HAACIKHOCTH U JUCIIUILTUHBI UCTIOTHEHHUS

HecMoTps Ha 3HauMTenbHBIH MaccuB paboT mo 1udpoBoit Tpanchopmanuu u ERP, B
JUTepaType CpPaBHUTEIBHO MEHbIIE BHUMAHUS yAENSETCS MPOMEXKYTOYHOMY  ITaly
U (POBU3AIIH, KOT/Ia CYIIECTBEHHBIH MPUPOCT A3PPEKTUBHOCTH JOCTHTACTCS €IIe IO BHEIPECHUS
nonHoueHHoii ERP - 3a cyer MonmepHM3anmu JIOKaNbHOW CETH, LEHTpanIu3auuu (aiioBoro
MPOCTPAHCTBA, PA3rPaHUYCHUs] BBIYUCIUTEIBHBIX PECYPCOB U YCTPAHEHHUS PYUYHBIX CIIOCOOOB
nepesavyy J1aHHbIX. DTOT MPoOes 0COOEHHO 3aMETEH MPUMEHUTEIBHO K MaJIbIM MOIUTpahUIeCKUM
OPEINpUATHIM, T/e OOJIbIIOE KOJIWYECTBO KOPOTKUX 3aKa30B, BBICOKAs UYBCTBUTEIHHOCTH K
BEpPCUSM MAaKETOB W TECHas 3aBUCUMOCTh MEXAy O(GHCOM M MPOU3BOACTBOM JIENAIOT
HHOPACTPYKTYPHBIC COOM KPUTHIESCKUM HCTOUYHUKOM TIOTEPb.

Lenp mccnenoBaHus - OIEHUTh, B Kakoi cteneHu moaepHuzanus UT-undpacTpyKkTyps
CrocoOHa  TOBBICUTH  A(PPEKTUBHOCTH  OM3HEC-TPOIIECCOB  MAJIOTO  MOJHUTPadUIEcKOro
npennpustus 6e3 BHenpenuss ERP n oqHoBpeMeHHO chopMupoBaTh OCHOBY AJIsl JajbHeHIen
aBTOMaTH3anmu. MccnenoBaTenbCkuii BOpoc (opMyIHpYETCs CIEAYIONIMM 00pa3oM: MOXKET JIN
UH(GPACTPYKTypHAsT MOJEPHU3ANNS HA MPEINPUATUHA C HU3KUM YpOBHEM LH(POBOH 3pernocTu
o0ecrevnTh CYIECTBEHHYIO M0N0 TeX 3(P¢eKTOB, KOTOpble OObIYHO oxuaawTcs or ERP-
cucteMbl? [ mmoTesa rcciae10BaHust COCTOHUT B TOM, UTO JIJISI IPEATPHUATHS ¢ (pparMEeHTHPOBAHHBIM
MH(OPMaLMOHHBIM KOHTYpoM MojaepHu3auus U T-undpactpykTypsl obecrieunBaeT coKpalleHue
OTEPALIMOHHBIX OTEPb, MOBBIIIAET MPO3PAYHOCTh MPOLIECCOB M CO3/AE€T TEXHOJIOTHUECKYIO 0a3y
st mocneaytomero BHenpenuss ERP. Hayunas HOBU3HAa WHCCleOBaHUS 3aKIOYaeTcs B
paccMoTpeHHH WHGPACTPYKTYphl HE KaK BCIOMOTATENIFHOTO TEXHHYECKOTO CJOs, a Kak
caMoCTosSTeIbHOTO  (hakTOopa  mporeccHO  A((PEKTHUBHOCTH B KOHTEKCTE  MaJloro
noaurpaduyeckoro 6usHeca.

2. MaTepuaJjibl 4 METOAbI

HccnenoBanre BhINONHEHO B Jjoruke Single-case study, 4ro mo3BoiseT JeTalbHO

MPOCJIEIUTh CBA3b MEXy HHPPACTPYKTYPHBIMU OTPaHUUYEHUSIMU U (PaKTUUYECKON opraHuzanuein
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MPOLECCOB BHYTpU OJHOM KomnaHuu. OOBEKTOM BBICTYyMAaeT Majloe Monurpaduueckoe
npeanpustiae MaxPrint, BeIMOTHSIONICe HHAMBUyaIbHbIC U MaJIOCEpUiTHbIC 3aKa3bl. EnuHuIeiH
aHaNM3a SBISETCA COBOKYITHOCTh OTEpaIuid, CBA3aHHBIX C IPUEMOM 3aKa3a, MOJArOTOBKOI MakeTa,
MPEAIEYaTHOM IMOArOTOBKOM, I1€YaThI0, PE3KOM, YUETOM MATEPUAIOB U OTTPY3KOH.

OMmupuueckas 6a3za BKIIOYalia 4YeThbIpe IPYMIbl JaHHBIX: 1) MONYCTPYKTypUPOBAHHbBIC
UHTEPBbIO ¢ 12 coTpyaHukamu; 2) HaOJMIOJIEHWE B TEUEHHE MATH pabouux IHEW; 3) aHaau3
BHYTPEHHUX JIOKYMEHTOB ¥ (aiyioB y4era; 4) TEXHHUECKUN ayauT HHPPACTPYKTYpPHI U pabodmx
mecT. JlJis MHTepIpeTany pe3ysibTaTOB HUCIOJIb30BAHBI KapTUPOBAHHUE MPOLIECCa B COCTOSHUU
AS-1S, gap-anamus, pa3pabotka ueneBod monmenu TO-BE u comocTtaBieHue KIHOUYEBBIX
OTIEpAIMOHHBIX MTOKa3aTeNel 0 U oCe MOACPHU3ALINH.

KonnyecTBeHHBIE MOKa3aTenu HOCAT OLEHOYHBIM XapakTep. Bpems BBIIOJIHEHHS
OTepalfii ONpeAesIIoOCh Ha OCHOBE XpoHoMmeTpaxka 40—50 TUMOBBIX ACHCTBUM, CBA3aHHBIX C
00paboTKoil 3aKaza u nepenayeit haiaoB Mexay ucnoaHutenssMu. [lotepu maTepuanos, NpoCcTou
o0opyaOBaHUA W OIIMOKM B 3aKa3aX OICHUBAIUCH IOCPEACTBOM COIOCTABIICHUS YUYETHBIX
3anucei, HaOMIOIEHUN U SKCIEPTHBIX OLICHOK COTPYAHHUKOB. J[Jisi MOBBIMIEHUSI TOCTOBEPHOCTH
UCTIOJIb30BaHA TPUAHTYJISIMS MCTOYHUKOB: JIAHHBIE MHTEPBBIO CBEPSUIMCH C HAOJIOACHUEM, a
MIPOEKTHBIC PACUEThl — C TEXHUYECKUM ayJTUTOM U BHYTPEHHEH TOKyMECHTAIIUCH.

C ydeTrom orpaHuueHUi Kelic-MeTo/1a UCCIIeIOBaHNe He MPETEHAYET Ha CTATUCTUYECKYIO
PEeNpe3eHTaTUBHOCTD; €T0 33/1a4a 3aKII0YaeTCsl B aHATUTHYECKOM O0BSICHEHUU MPUYHH MTOTEPD U
B BBIPA0OTKE YMPaBICHUECKUX PEUICHUH Il KOHKPETHOTro npeanpustus. [losTomy cpaBHeHne
AS-IS u TO-BE cnenyer paccmaTpuBath Kak 000CHOBaHHYIO TIPOSKTHYIO MOJIENb, TPUTOIHYIO

JUIS IPUHATHS pellieHUH Ha ypOBHE MaJIOTo MPeANpUSTHS.

3. Pe3yabTaThl U 00CyK1eHUE

Ilpoonemwt cocmosnua AS-1S

HccnenoBanue mokasajio, YTO KIIOYEBBIE MPOIECCHl B KOMIIAHHM BBIMOJIHSIIUNCH Oe3
enuHON nH(popMannoHHOH cpenbl. [Ipuem 3aka3oB BeJcs B OTIEIBHBIX JIEKTPOHHBIX TaONIHUIaXx,
IUITAHUPOBAHKWE TMPOU3BOJCTBA OCYILIECTBISUIOCHh BPYYHYIO, Y4Y€T MaTepHaloB (HKCHPOBAJICS
noCT(AKTYyM, & CHHXPOHHU3AIIMS JTaHHBIX MEXy 0(pHUCOM M IPOU3BOICTBOM ObLIa OrPaHUYCHHOM.
B pesynbprare mpeampusTHE CTaIKUBAJIOCh ¢ KOH(IMKTAMH BEPCHi, 3aJlep)KKaMH, MOBTOPHOM
00paboTKOH 3aKa30B M 3aTPyTHEHUEM ONEPATHBHOTO KOHTPOJIS.

KpuTuueckiM HCTOYHUKOM TOTEPh SIBISUIACH OPraHW3alMs MapIipyTa MEHEDKep —

nu3aiiHep — MpernedyaTHas MoJAroToBKa — rneyaTb — pe3ka — oTrpy3ka. OTCYTCTBUE CETEBBIX
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HarnoK M IEHTPATU30BAHHOrO (DaijoBOr0 MPOCTPAHCTBA MPHUBOAMWIO K HcHojib3oBaHu0 USB-
HAaKOINHUTEJIeH KaKk OCHOBHOI'O KaHajla INepelJaud AAHHBIX. DTO yBEJIMYMBAJIO BpeMs Ieperadu
uH(OPMALIMK, TOBBIIAIO PUCK yTPAThl MM HCIIOJNB30BAHUS YCTapEeBIIMX BEPCUIl MAaKETOB U
JIEJIajIo CTaTyC 3aKa3a HEMpPO3pauHbIM JUIsl y4aCTHUKOB IIpoLecca.

JlonoJaHUTENbHbIE OTPAaHUYEHUsl ObUIM CBsI3aHbl C OpraHu3anueil padoumx mect. OnuH
(bu3nyecknil KOMIBIOTEP OJHOBPEMEHHO HCIOJb30BAJICS HECKOJIBKUMM COTPYIHUKAMH (AByMs
JIU3aiiHepaMK U TpeMsl olepaTopaMu pe3KH) uyepe3 MporpaMMHbIi MysabTuiuiekcop Aster. Takas
KOH(UTypalus MopokJaajia KOH(DIUKTHL JOCTyMa, (aKTHUECKH HCKIIOYaaa TMOJHOLCHHYIO
napajielibHyl0 paboTy M HOBbIIIANA BEPOSTHOCTh cO0oeB. CUTyalusl yCIOXKHsIACh TEM, UYTO K
TOMY € KOMIIbIOTEpY OBLIM HOJKIIOUEHBl PEXYILUE YCTPOMCTBA, YTO CO3JaBajlo OYepead Ha
BBITIOJIHEHHE ONEPALUH.

Oo6o06mennas cxema coctossaust AS-IS mpencrasnena Ha pucynke 1. Ha Heit BugHO, 9TO
norepu (GOPMUPYIOTCS HE CTOJIBKO BHYTPU OTIENbHBIX OMNEpalMid, CKOJIBKO Ha CTBIKAX MEXIY
HUMMU: TIpU nepenaye (aiioB, 0)KUAAHUU JOCTYIA K BBIYMCIUTEIbHBIM pecypcaM U OTCYTCTBUU

GHHHOﬁ TOYKHU XPAHCHHA NAHHBIX.

AS-IS: MmapwpyT 3aKa3a U TOYKW NoTepsb

flepans-a Sanrns vepes USE-mecarend CHBDeAs & ORMONY CUCTeMmery Goody
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KOMIMBIOTEP MCNONbLIYETCH NATHI COTPYAHMKAMIA
wepes Aster; Kk Hemy ke NoaxkNuyens pexylluve
YCTPORCTBA, 4T0 Bbi3bIBAET KOH(AMKTL JOCTY N,
3a[1EPMKN ¥ NOBTOPHLIE ONepaunn.

Pucynok 1 — Mapwpym 3axaza 6 cocmosnuu AS-1S u ocnosnuvle ucmounuku nomepo

IIpoexkm mooepnuzayuu u modens TO-BE
Jloruka MMPOCKTHOTO PCIICHHUA COCTOAIa B TOM, YTOOBI IIprU MUHUMAJIBHBIX KalTUTaJIbHBIX

3aTpaTax yCTpaHUTh HamOoJjee AOPOroCTOSIIME TpaH3aKIMOHHBIE MoTepu. B kauecTBe xocra
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BUPTyaJu3aluu ObUI KCIIOJIb30BaH paHee SKCIUTyaTHPOBABIIMICS BBICOKOMPOU3BOAUTEIBHBIN
KOMIIBIOTEP, Ha KOTOPOM JI0 MOJIEPHHU3AIIUU OJTHOBPEMEHHO paboTalli HECKOJIBKO COTPYIHUKOB.
Ha »srtor y3en Owuia ycranomiena mmiatdopma Proxmox VE, 4to mo3Bommino mepedTH K
[EHTPAIM30BaHHOMN apXUTEKType 0OpabOTKH TaHHBIX 0€3 3aKYIKU OTJEIBHOTO JOPOTOCTOSIIETO
cepsepa.

B BupTyansHoii cpezie ObLIN pa3BepHYThI HECKOJIBKO KITF0UeBBIX koMroHeHTOB: OPNsense
st GyHKUUE MexcereBoro skpana, DHCP, mapmpyruzanmu u nomnepxxku VLAN; Windows
Server kak (alyoBBIA cepBep C LEHTPATU30BAHHBIM XPAaHCHHEM JAHHBIX; OTHCIbHBIC
BUpTyaibHble Mamuabl WINdOws mist 3amad jnu3aiiHa, NMOATOTOBKHM (DaiIoB M yIpaBIICHHS
o0opyaoBaHueM pe3ku. JIomoNMHUTENbHO ObUT BHEAPEH YIPABISAEMbIi THTA0UTHBIA KOMMYTATOP
JUIE CeTMEHTAlMK Tpaduka M TUIAHIIETHBIE yCTPOWCTBA, HMCIIOJIb3yeMble B II€X€ KaK TOHKHE
KJIMEHTHI JJ1 JOCTYTA K BbIJEIEHHBIM BUPTYaJIbHBIM MAIlIMHAM.

B ueneBoil Moaenu COTPYyAHHMKH TMOJY4YarOT AOCTYNl HE K OJHOMY (DU3HYECKOMY
YCTPOMCTBY, a K BBIJCICHHBIM JIOTHYECKHM BBIUMCIUTEIBHBIM pecypcaM. JTO CHHUMAaeT
KOHKYPEHIIMIO 3a allapaTHble MOIIHOCTH, O0ECIeUnBaeT MapalljielIbHyI0 padOTy U MEePEeBOAUT
¢aitnooOMeH B IEeHTpaIU30BaHHOE XpaHmwiuie. CerMeHTanus CeTH 1Mo QyHKIHMSIM MPEITPUITUS
— IpUEM 3aKasa, Ju3aiiH, IPOU3BOJCTBO U YUET — IOBBIIIAET YNPABISEMOCTh U CHUXKAET PUCK
omnO0uHbIX onepanuii. CooTBETCTBYIOIIAs apXUTEKTypa MPUBEACHA HA PUCYHKE 2.

Baxxno nomuepkuyts, uto TO-BE-monens He noamensier ERP, a popmupyer undpoyro
ocHOBY, Ha kotopoit ERP, CRM mmm MES-koMnoHEHTBI MOTYT OBITh BHEIPEHBI C MEHBIINMHA
pUCKaMH, MEHbIIEH 3aBUCUMOCTBIO OT PYUHBIX OOXOJHBIX MPAKTUK U OOJIbLIEH MPO3paYHOCTHIO

JaHHBIX.
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TO-BE: uenepan mnppacrpykrypHan apxurexrypa MaxPrint
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Pucynox 2 — lenesas ungppacmpyxmypnas apxumexmypa TO-BE ons npeonpusmus MaxPrint

Cpasnumenvnasn ouenka Iphexma

Comnocrasnenne cocrosauid AS-IS m TO-BE mokaspiBaer, uro Hambombmuii 3¢ ekt
JIOCTUTAeTCs 32 CUeT YCTpaHEHHs MH()OPMALMOHHBIX pa3pbIBOB U allapaTHBIX Y3KUX MeECT.
Cokpamienue BpeMeHM 00paOOTKM 3aka3a OOYyCIIOBIEHO HE aBTOMAaTH3allMe alropuTMOB
TUTAHUPOBAHMS KaK TAKOBOH, a UCKIIIOUEHHEM PYUYHOH niepeaayn GailyioB, CHIYKEHHEM KOJIMYeCTBa
MOBTOPHBIX IMPOBEPOK U BO3MOXKHOCTBIO OJTHOBPEMEHHOTO JIOCTYTIA K aKTyaIbHBIM JJAHHBIM.

OreHouHBIE 3HAUEHUSI OCHOBHBIX MTOKa3aTeneil mpeacrasiensl B Tabaune 1. HanbGonpimmit
BBIMIPBIII 0KHMJIAETCS 1O AIUTEIBHOCTH IIMKIIA 3aKa3a U [0 4YacTOTE OIIMOOK, HOCKOJIbKY MMEHHO
OTH TIapaMeTpbl HanOoJee YyBCTBUTEIBHBI K KOH(IMKTaM BEPCHH W OXHIAHHIO JOCTYyNa K
OJTHOMY KOMITbIOTEpY. [/l HArsIIHOCTH HAa PUCYHKE 3 MPUBEICHO OTHOCHUTEIHHOE M3MEHEHHE
KJIIOUEBBIX TOKa3arenei, riae yposeHb AS-IS mpunsar 3a 100%.

Tabnuya 1 — Cpasnenue xknouegvix noxazamenetl ¢ cocmosnusax AS-1S u TO-BE

IToxa3artenn AS-IS TO-BE
(oLeHOYHO)
Bpems o0paGoTku 3aka3a 2-8 yacoB 15-30 MunyT
IloTepu maTepuajioB ~12% 4-5%
IIpocTou o6opyroBaHus ~2,5 yaca B JIcHb 0,5-1 4gac B jeHb
OmmnodKu B 3aKa3zax ~18% <3%
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HocTyn K 1aHHBIM ONU30aUYECKHUH, [IpakTruecku B

C 3aJIep)KKaMu pearbHOM BpEMEHH

Ilpumeuanue. Iloxaszamenu TO-BE sensiomces opuenmuposounvimu oyenkamu asmopa u

OCHOBAHbL HaA conocmaejlerHuu HCZ6JZ}006HMIZ, npoeKmHoﬁ JIOCUKU U IKCNEPMHbIX OYEHOK

COmMpyOHUKO8.
OTHOCUTENBHOE UIMEHEeHNEe KNIDYeBLIX NnoKkasarenen
(AS-IS = 100%)
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Pucynok 3 — Omnocumenvrnoe usmenenue xknodesvix noxazameneti (AS-1S = 100%)

CHmwkeHHe TOTEeph MaTepuaroB M OMIMOOK B 3aKa3axX CBSI3aHO MPEXKIE BCETO C
HEHTpaIu3aueil XpaHeHus, yMeHbIIIEHHEM YUCIIa Bepcuid ailioB v MOBHIIEHUEM MTPO3PAYHOCTH
MapipyTa 3akasza. CokpaiieHue MpocToeB 000pyI0BaHUS 00BICHICTCS YCTPAaHEHUEM odepeied K
OJIHOMY CHCTEMHOMY OJIOKY, BO3MOKHOCTHIO IapajljieIbHON TMOATOTOBKH (QailioB u Oosee
CTaOUITBHBIM YIIPaBICHUEM 33IaHUSMH Ha PE3KY.

[Ipyn OpUEHTHPOBOYHONW CTOMMOCTH MOJEPHHU3AIMHU OKOJIO 1,7 MIIH TEHIe OXKUIAeMBbIil
sKOHOMHYECKHN AP DHEKT PopMUpyeTCs 3a CUET YMEHBIICHHS IPOCTOEB, TOBTOPHBIX ONEPAIHA 1
noTepb MaTepuainoB. [Ipu KOHCEPBATUBHOM CIIEHAPUHU CPOK OKYMAeMOCTH MOXET COCTaBUTH OT 6
no 12 mecsieB, ogHAKO JaHHAs OIEHKA 3aBUCUT OT (DAKTUYECKOW 3arpy3Kd MTpeanpUsTHs,
CTPYKTYPHI 3aKa30B U AUCHHUIIIMHBI YKCIUTyaTaIllii HOBOW HH(PACTPYKTYpPHI.

Humepnpemayusn pe3ynomamos u 02panudeHus Uccied06anus

[lonydyeHHble  pe3ynbTaThl MOATBEPXKIAIOT, YTO B  paccMaTpUBaeMoM  Kelice
UHQPACTPYKTypa SIBISIETCS HE TOJIBKO TOJITOTOBUTENBHBIM JTanoM IUdpoBHU3aANHMHA, HO U
CaMOCTOSITENIbHBIM HCTOYHHKOM TPOIECCHON 3(PPEKTUBHOCTH. DTOT BBIBOJ COTJIACYETCS C

KIIACCUYCCKUMH IMOAXO0AaMHU K ITPOLECCCHOMY YIIPAaBJICHUIO, COITIACHO KOTOPBIM aBTOMAaTU3alrs HE
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CO3/aeT IIEHHOCTH, €CIM OpraHU3allMOHHBIE pa3pbhiBbl U HHPOpPMAIMOHHBIE Oaphepbl HE
yCTpaHEHbI 3apaHee

B otnmuue ot pabot, rae ERP paccmarpuBaercs kak eHTpalIbHBIN MEXaHU3M TTOBBITIICHUS
s dexTuBHOCTH, Keiic MaxPrint mokaseiBaet 6oJjiee Mo3TaHyo TpaekTopuio nudposusaiuu. s
MPEIIPUATHI C OTPAaHUYEHHBIMHU PECYpCaMU PAllMOHATILHOM MOXKET OBITh MOCJIEI0BATEIbHOCTD:
CO3/IaHME€ CETEBOM U BHIYMCIUTEIBHON OCHOBBI; LICHTPAIN3allUs XPAHEHUS U AOCTYMa; (PUKcaIus
CTaTyCOB W JaHHBIX B €IMHOM KOHType; mocienyromiee BHeapenne ERP, CRM wmu MES-
KOMITOHEHTOB 10 Mepe pocTa HU(POBOM 3peoCTH.

[IpakTrueckuii BKJIaJ UCCIIEIOBAaHUS COCTOUT B IIEpeHOCE HHMPACTPYKTYPHI U3 KaTErOpUH
«BcrioMorarenbHbIX MT-BompocoBy» B KaTeropuio ynpaBieHYeCKHX (PaKTOPOB, HEMOCPEACTBEHHO
BIMSIOIIMX HA JUTUTEIBHOCTh IMKJIA 3aKa3a, KAa4eCTBO MCIOJIHEHHUS U 3arpy3Ky 000pyIOBaHHS.
Jiss Majioro TpeAnpusTHS Jake OTHOCHTEIBHO HEOOJBIIUE MPOCTOM M OIIHUOKH OBICTPO
TPaHCPOPMHUPYIOTCS B IOTEPIO MAPKU M KIMEHTCKOH JIOSIbHOCTH.

HccnenoBanue nmeer orpannyenus. Bo-nepBbeix, 0HO OCHOBaHO Ha OJTHOM Kelice M TOTOMY
HE MpeAnoIaraeT CTaTUCTUYECKOro 0000IIeHHsI Ha BCE MaJible IPOU3BOJICTBEHHBIE MPEANPUSATHUS.
Bo-BTOpBIX, 9aCTh KOJIMYECTBCHHBIX PE3YJIBTATOB SIBJSICTCS MMPOTHO3HOW OIIEHKOW, OCHOBAaHHOMU
HAa MOJICTUPOBAHUHU IIEJICBOTO COCTOSIHMSI M OKCIICPTHBIX OICHKaX, a HE Ha JUIUTEIHHOM
MOCTIIPOEKTHOM MOHHUTOPHHTE. B-TpeTbux, S5KOHOMUYECKHH 2PPEKT paccuuTaH YKpyMHEHHO U
3aBUCHUT OT (PAKTHYECKHUX MapaMeTpOB 3arpy3KH MpeAnpustus. B mampHeiimeM 1enecoo0pa3Hbl
nourutioaHeie  before-after wccnenoBanus mMocie MONHOIEHHOW JKCIUTyaTallM  IEJIEBOM

ApXUTEKTYPbI U COMOCTaBICHUE HECKOJIBKUX KelcoB 13 pa3HbIX oTpacieil MCII.

4. 3aka104eHue

Ha npumepe komnanuum MaxPrint nmokaszano, yto moaepuusanust UT-unppactpykTypsl
crocoOHa 00ECNEYHTh CYIIECTBEHHBIM MPUPOCT IPHEKTUBHOCTH OU3ZHEC-TIPOIECCOB €IIe 0
BHepeHus ERP-cuctemsl. B paccmarpuBaemom kelice kiroueBoid 3 ekt rocturaercs He 3a c4eT
CJIO)KHOM MPOTpaMMHOM aBTOMAaTHU3allMK KaK TaKOBOM, a MpexJie Bcero Oiaroaapst yCTpaHEHUIO
0a30BBIX OPraHMU3allMOHHO-TEXHOJIOTMYECKUX OTPAaHUYEHHH, KOTOpble paHee MpensiTCTBOBAIN
CTaOUIIPHOMY U COTJIaCOBAaHHOMY BBINIOJHEHUIO onepanuil. K TakuM orpaHuYeHusM OTHOCATCS
UH(POPMALIMOHHBIE PAa3pbhIBBI  MEXKIY MOJAPA3/EICHUSIMH, OTCYTCTBUE LIEHTPAIU30BAHHOTO
XpaHEHUs TaHHBIX, 3aBUCUMOCTb HECKOJIbKUX COTPYIHUKOB OT OJJHUX U T€X K€ BBIUNCIUTEIbHBIX
pPECYpCOB, a TaKKe€ HEBO3MOXXHOCTh OOECIHEeUUTh OJHOBPEMEHHBIM JOCTYyN K aKTyaJlbHOU

nH(popMaIuu B Xo/1e paboThI ¢ 3aKka3aMu. Y CTpaHEHHE 3THX 0apbepPOB CO3/IAET YCIOBHS TSl OoJiee
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ObicTpoii mepenaun (ailyioB, CHIXKAET BEPOSATHOCTb HCIOJIb30BAHUS HEAKTYaJIbHBIX BepCUM
MaKEeTOB U IIOBBIIIAET IPO3PaYHOCTb IIPOXOXKIACHMS 3aKa3a 110 BCEM CTaANAM IIPOU3BOICTBEHHOIO
LUKJIA.

Tem cambIM THIOTE3a MCCIEIOBAaHUs I0JydYaeT IMOATBEP)KICHHE HAa YPOBHE JIaHHOIO
Keiica: A OpenpusTHd ¢ HU3KOH LU(PPOBOH 3peOCTbI0 MMEHHO HH(PACTPYKTYpHBIE
npeoOpa3oBaHusl MOTYT OOECHEUYMTh 3HAYUTEIbHYIO 4YacThb TEX pe3yJbTaToOB, KOTOpbIE B
NPUKJIAJIHON YIIPaBICHUECKON MPAaKTHUKE 0OBIYHO CBsI3bIBalOTCS ¢ BHeApeHueM ERP-cucrem. Peun
UJIET TPEXAE BCEro O COKPAICHHH OMNEpAMOHHBIX 33/I€P)KEK, YMEHBIICHUH YHCIa OIINOOK,
NOBBIIICHUM JOCTYIIHOCTH JaHHBIX M YCWJICHHH YIPAaBISEMOCTH IIpoLeccoB. B TeopeTtnueckoM
IUTaHE JaHHBINA BBIBOJ] IO3BOJISIET YTOYHUTH JIOTUKY HU(PPOBOH TpaHCHOpMAIIMK MAJIBIX U CPETHUX
MPEIIPUATHIA: MEXKIYy PYyYHOU, C1ab0 (HopMaTn30BaHHONW OpraHHU3aIMeid padoThl U BHEAPECHUEM
NOTHO(YHKIIMOHAIBHOW ~ MHTETPUPOBAHHOM  WH(MOPMAIIMOHHOH  CHUCTEMBI  CYIIECTBYET
CaMOCTOSITENIbHBIA  3Tall MH(PACTPYKTYPHOTO BbIpaBHUBaHUS. VIMEHHO Ha 3TOM JTame
bopmupyroTcs 6a30Bble MPEANOCHUIKH [T YIOPSIOUMBAHUS IOTOKOB JAHHBIX, CTaHAAPTU3ALIUN
ornepanuil, MOBBIILIEHUS NIPO3PAYHOCTU B3aUMOAEUCTBUSA MEXKIY COTPYIHHUKAaMHM U IOArOTOBKHU
HOPEIIPUATHS K MOCIEYIOIIEMY MacllITAOMPOBAHUIO aBTOMATHU3ALUH.

[IpakTHueckoe 3HaYeHUE MOJMYYECHHBIX PE3YJIBTATOB 3AKIKOYACTCS B TOM, YTO JUIS MaJIbIX
IPOM3BOJICTBEHHBIX M MOJUTPaAPUUECKUX MPEANPUATHH 1eleco00pa3HbIM SIBIISETCS MMO3TAHBIN
creHapuii udposuzanuu. Ha mepBoM 3Tane npuopuTeT CleayeT OT1aBaTh CO3AaHUIO JTOKAIbHOM
CEeTH, BHEPEHUIO €IMHOTO (PailyIoBOro MPOCTPAHCTBA, BHIIEICHUIO BBIYUCIUTEIbHBIX PECYPCOB
JUIsL KITH04eBBIX pabounx (yHKUUN M 06a30Boil cereBod cermeHtauuu. Ha crienyromem srtame
CTaHOBUTCS BO3MOXKHOH (opmanu3aiusi CTaTycOB 3aKa3oB, YHU(HKAIMs MpaBuwil paboThl ¢
JAHHBIMU W YCWJIICHME KOHTPOJSA HaJ IPOU3BOACTBEHHBIM MapIlIpyTOM. JIMIIb mocie 3Toro
BHeapeHrne ERP, CRM unu apyrux crneuuainu3upoBaHHBIX CUCTEM CTAHOBHUTCS JIEHCTBUTEIBHO
000CHOBAaHHBIM KaK C TEXHOJOTHYECKOW, TaK U C IKOHOMHUYECKON TOUku 3penus. [lomoOHas
MOCJIEI0BATEIbHOCTh IO3BOJISIET CHU3UTH INPOEKTHBIE PHUCKH, U30€KaTh INPEKIEBPEMEHHBIX
UHBECTULUI B CIOXHBbIE LU(POBBIE PEIICHUS U TMOJYYUTh HW3MEPHUMBIH OpraHU3aIl[MOHHBIN
s dexT yxe Ha paHHEM dTare TpaHchopMaIiu.

Bmecte ¢ Tem pe3ynbTaThl HMCCIENOBAaHHS CJEAyeT HHTEPIPETUPOBATH C YYETOM
OTpaHUYEHUN KeWC-MeToa U MPOEKTHOIO XapakTepa 4acTy OLEHOK. IIpencraBiieHHbIE BBIBOABI
HNOJATBEPXKIAIOT 3HAYMMOCTh HH(PACTPYKTYpHOW MOAEPHHU3AIMU B YCIOBUSAX KOHKPETHOTO
MPENNPUATHSI, OJHAKO JIJIsl OKOHYATeNIbHON Bepudukanuu 3pdexra HeoOX0IuM MOCIeAY O

MOHUTOPHUHT (DAKTUYECKUX TMIOKa3aTeIe MOCHe IIUTEIHHOM OJKCIUTyaTallMd TPEII0KEHHOU
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apXUTEKTyphl. B nanpHeimem ocoOblil HHTEpeC NPEACTaBISIET COOCTABICHUE IPOTHO3UPYEMbIX
U peajibHO JIOCTUTHYTBIX U3MEHEHUH 110 TaKUM IapaMeTpaM, Kak CKOpOCTb 00pabOTKH 3aKa30B,
ypPOBEHb OLIHOOK, 00beM IOTEPh MaTEPUANIOB, 3arpy3ka 000py10BaHUS U SKOHOMUYECKas OTavda
OT MOJIEPHHM3AIMHU. DTO TIO3BOJIUT HE TOJIBKO YTOUHUTH YCTOWYMBOCTH BBISIBICHHBIX 3()()EKTOB, HO
U [IyOXe IOHATh, Ha KAakoM »JTane WHQPACTPYKTYPHbIE YIYUIIEHUS [EpPecTarT ObITh
JIOCTAaTOYHBIMU U BO3HHMKAET HEOOXOJUMOCTb Iepexoja K 0ojiee BHICOKOMY YPOBHIO LU(POBOI
WHTEIPALMH.
5. Hugopmanus o GUHAHCHPOBAHUM

I/ICCJ'IGI[OBaHI/Ie BBIIIOJIHEHO 0€3 BHEILIHETO (bl/IHaHCI/IpOBaHI/IH.
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Banaoanos T.A.

ITUKA KPOCC-CYBBEKTHOI'O COITPUCYTCTBUA

Annoranus: Ctaths uccieayet GeHOMEH JHAIOTMYHOCTH CKBO3b MPU3MY KYJIbTYPOJIOTHHI
U OTUKH, MHHYs aOCTpakTHBbIE OHTOJOTMYECKHE cCrHeKyusuud. J[;oO00B, ©  amanor
paccMaTpUBAIOTCS KaK CMBICIO00pa3yIOIIUe MEXaHU3MBI KYJIBTYPBI, I/I€ PU3HAHUE HHAKOBOCTHU
Hpyroro dhopmupyer cyObeKTHOCTh. AHaIU3UpyroTcs mapagurmbl M. bybepa, M. baxtuna, D.
JleBunaca u P. bapra B KOHTEKCTE€ CEeMHOTHYECKOW cpeibl. Jloka3pIBaeTcsi, YTO COXpaHCHHE
OK3UCTEHIIMAIBbHON  JUCTAHIMM  BBICTYNAET  yCJIOBUEM  IOJUIMHHOM  KOMMYHHKAIIWH,

peloTBpalias peAyKIHIo NapTHEPA 10 00beKTa HHCTPYMEHTAIILHOTO BO3/IEHCTBUSI.

Knouesvie cnosa:  ouanocuunocms,  [pyeoi, Kkymemyponocus — a008u,  9mMuka
KOMMYHUKAyuu, SIK3UCMeHyualbHasd OucmaHuuﬂ, Cy6’beKn’ZH00mb.

Keywords: dialogicality, the Other, culturology of love, ethics of communication,
existential distance, subjectivity.

KynbTypa pa3zBopaunMBaeTcsi He B CTAaTHYHBIX apTeakTax M HE B COBOKYIHOCTH
SaerHJ'IéHHBIX CHUMBOJIMYCCKUX q)OpM, a IpexKJAC BCCTO B HaprDKéHHOM I10JIE MEKJIIMYHOCTHOTI'O
B3aI/IM0I[€I\/JICTBI/I$I, rac 4YCJIOBCK OKa3bIBACTCA ITOCTABJICH HEPEA JIMIOM I[py1"01"0 N BBIHYXXICH
OTKa3bIBaTbCs OT MOHOJIOTHYECKOTO CaMOYTBEPIKIAEHUS B II0Jb3Y OTKPBITOCTH, YSA3BUMOCTH U
«OTBETHOCTW». B 3ToM mepcnekTHBe IUaior HE MOXKET ObITh CBEJEH K 0OMEHy MH(popMaruei,
IMOCKOJIBKY HOI[O6Ha$[ TPAKTOBKAa BBIXOJAIIHUBACT €TI0 KYJIBTYPOJIOTHYECKYIO H OTHYCCKYIO
CYLIHOCTb, IPEBpAIlasi BCTPEUY B TEXHUYECKYIO MPOLEAYPY Iepenad COOOMECHHH.

[ToMMHHOCTE KOMMYHUKAaTUBHOI'O aKTa OOHApy>KMBAETCA JIUILb TaM, TJie OH BBIXOJUT 32
npezensl yTUIUTapHOTOo OOMEHAa M CTAHOBUTCS MPOCTPAHCTBOM ASTHUYECKOTO HAMpSIKEHUS, B
KOTOPOM CYOBEKT MepecTaéT 3aMbIKaThCS B COOCTBEHHOM 3TO M HaYWHAET KOHCTHUTYHPOBATHCS
yepe3 00palI€HHOCTh K MNHOMY co3HaHuio. HauBbicieil ¢opMoil Takoro HampsiKeHUs BHICTYTIAET
T000Bb, TOCKOJBKY HMMEHHO OHa MOOyXJaeT dYeloBeKa BBIUTM 32  T'PAaHUIBI
CaMOTOXKJIECTBEHHOCTH M TEM CaMbIM CTAHOBUTCS OJHUM H3 BXHEHIIMX MEXAHU3MOB
dbopMHUpOBaHUS KYJIbTYPHBIX KOJIOB. [103TOMY HCClieoBaHNE CMBICTIOTIOPOXKICHHS Ye€pe3 IPU3MY
JUAJIOTNYHOCTHU ITO3BOJISICT BBIABUTH I‘J'Iy6I/IHHI)Ie MEXaHU3MBbI Ky.]'[BTypHOfI maMsaTH, B KOTOpOP’I

KaXxja0¢€ 06pameHHe K «The» HE MMPOCTO BBIPAKACT OTHOHMICHUC, HO KOHCTPYUPYCT CaMy TKaHb
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YeJIOBEUECKON pPEaNbHOCTU. DTUM OOBICHSETCS TO OOCTOSTENbCTBO, YTO MHOXKECTBO IECEH,
CTUXOTBOPEHUI U MHBIX POU3BEICHUN NCKYCCTBA, Oy1ydn aJipeCOBaHHBIMH IIUPOKON IMyOIHKe,
TEM HE MeHee oOpamaroTcs He K Oe3NMMKOM Macce MocpelncTBOM (OPMBI «BBI», @ K OJHOMY-
€/IMHCTBEHHOMY JIMILY B ()OPME «TBI», TOCKOJIBKY MOJHOTA YEIOBEYECKOTO OBITHS PAaCKPhIBAETCS
HE B a0CTPaKTHOM MPUHAJUIEKHOCTH K KOJUIEKTUBY, @ BO BCTpEYE C €AMHCTBEHHBIM 3HAYMMbBIM
Jpyrum, 6e3 KOTOporo CyIllecTBOBaHUE MEPEKHUBAETCS Kak BHYTpeHHE HenousHoe. [loatnueckuit
TEKCT, TAKMM 00pazoM, co31aéT HHTUMHOE MPOCTPAHCTBO, B KOTOPOM YUTATENb MM CIIyIIATENb
OKa3bIBA€TCS] BBIXBAYEHHBIM W3 AHOHMMHOCTH TOJIIBI M BKJIIOYEHHBIM B OMNbBIT JIMYHON
aapecoBaHHocTH. Tak, B cruxorBopeHun «Her wmecra ¢opmam» JDxananagauHa Pymun
pa3pabaTbIBaeTCs TeMa IPEOAOJICHUS (PU3UYECKOM CMepTH U Imepexoja K CYLUHOCTHOMY
€IMHCTBY, NpUYEM MO3T oOpamiaercss K ajpecary ¢ OOCImaHHMEeM BCTPEYH 3a TPaHBIO 3€MHOMN
KHU3HH, HA «CTOPOHE KJIaA0UIIIay. JTa BCTpeua OCMBICISIETCS] HE KaK (pu3mueckoe coOBITHE, a KaK
aKT MOCTHXKEHHsI BEYHOTO €MHCTBA C «YUCTHIM CYIIHOCTHBIM CO3HAHUEM», HE MOBEPKEHHBIM
M3MEHEHUSIM U HE 3aBUCSIIMM OT COCTOSIHUM 3KCTa3a win ackessl [9, c. 120]. B nanHom ciyuae
KYJIbTYpHBIH KOJ| TO33MM HEPEeBOJUT CTPaxX HEOBITHS B IUIOCKOCTh 3THYECKOro OOeIlaHus
HEPa3pbIBHOCTU CBSA3M U TEM CaMbIM II0Ka3blBaeT, yTo oOpaieHue K Jlpyromy cnocoOHO
IIPEO0JIEBATh MPEAEIIbl SMIUPUUECKOTO CYLIECTBOBAHHUS.

OnHako npuTsKeHue K J[pyromy He MOXKET ObITh MCUEpIbIBaroOIle OOBSCHEHO OJHUMHU
JUIIB OMOJIOTMYECKUMHU MPEANOCHUIKAMH, MTOCKOIBKY KYJIbTYPHBIM JAUAIOT BCET/a MPEBOCXOAUT
IPUPOJIHYIO0 OOYCIIOBIEHHOCTh. B 3TOM oTHomeHun konuenuus Adpaxama Macioy no3BoisieT
MPEOA0IETh KaK OMOJIOrMUECKUN JETEPMUHU3M, PELYLIUPYIOLINHA YEI0BEUECKYIO IEATEIbHOCTh K
KUBOTHBIM MHCTHHKTaM, TaK U paJiuKajJbHbII OMXEBHOPU3M, ITOJHOCTHIO BBIBOJAIINN TUYHOCTh
U3 Bo3eicTBuUs cpebl. MccnenoBaTens BBOAUT NOHATHE «MHCTUHKTOMIHBIX TOTPEOHOCTEH», 1O
KOTOPBIMH [TOHUMAIOTCS Py IUMEHTapHbIE OMOJIOTHYECKHE TOOYXKAeHUS, POPMBI aKTyaJIn3alllu U
CIOCOOBI  YAOBJIETBOPEHUS! KOTOPBIX OMPENENSIIOTCS YK€ COLUOKYJIbTYPHBIM KOHTEKCTOM,
Omarosapst uyeMy BO3HHMKAeT CIIO)KHAs Hepapxuyeckas cucremMa MotuBauuu [14, c. 26].
CrnenoBarenbHO, HOTPEOHOCTH B JIIOOBU M COIPUYACTHOCTH, XOTA M MMEET 0a30BbIi Xapakrep, B
KyJIbType NepecTaéT ObITh CIIENBIM BJIEUYEHHUEM U MpeoOpazyeTcsl B ATHUECKHU 3HAYMMBbIN BBIOOD,
PEryJIUpYEMBbIil SI3bIKOM, HOPMOI1, CHMBOJIOM U 00pa30oM.

Kynbrypa, QyHKUMOHHMPYS Kak KOJUIGKTMBHBIM  HMHTENJIEKT, (QOpMUpYET Ty
CEMHOTHYECKYIO Cpealy, B KOTOPOH MHAMBUIYalbHOE CO3ZHAHUE HE TOJIBKO BhIpaXkaeT ceds, HO U
M0JTy4aeT COOCTBEHHbIE HHCTPYMEHTHI CAMOIIOHUMAaHUS 4epPe3 IPOU3BOJICTBO HOBBIX CMBICIIOBBIX

KOHCTPYKIMIA W $3BIKOB HMX ONHCAHMWA. MHTerpanus 4acTHBIX HHTEpPHpPETALMM B IIWPOKUN
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KOTHUTHUBHBI KOHTEKCT OO0eCleuynuBaeT TPAHCISALUIO KYyJIbTYPHOH MaMATH M IO3BOJISET
OoOHapy»XUBaTh YHUBEPCAJIbHBIE 3aKOHOMEPHOCTH CMBICIO00pa30BaHUA B COPa3MEPHOCTH
WHAMBUAYAIbHON M OOILIECTBEHHON WHTEJJIEKTYaJbHOW aKTUBHOCTH. Takoe B3auMMOJEICTBHE
UH(POPMALIMOHHBIX MEXaHW3MOB M KOTHUTHBHBIX IPOLIECCOB 00pa3zyeT AMHAMHUYECKOE IoJje, B
npenenax KOTOPOro «HMHTEUIEKT» COLMyMa MEepPeBOJUT CYyObEeKTUBHOE MepexuBaHHe B (Gopmy
obme3Haunmoro omnbita [13, c. 557]. UMeHHO MOATOMY JTFOOOBHOE IMOCIAHHE, NTEPBOHAYAIBHO
CylIeCTBYIOIIee KaK ITyOOKO HHTUMHOE 00palleHne OTHOTO YeJIOBeKa K JJPyroMy, CO BpeMeHEM
BKJIIOUAETCS B CETh KYJIbTYPHOH IaMsITH U CTAHOBUTCS JOCTOSIHUEM MHOTHMX IIOKOJIEHUH, 00yyas
UX HE TOJBKO S3bIKY YyBCTB, HO U 3TUKE OTHOILIEHUS K [pyromy.

Teopernueckoe OCHOBaHHME MOJOOHOTO MOHMMAHUS JAWajora B Hambosee OTYETIMBON
dopMe mpeAcTaBIeHO B OK3UCTEHUMaNbHOM Mojenu Mapruna bybGepa, rae peueBoe
B3aMMO/ICHCTBHE OCMBICIISIETCS KaK CITOCO0 CTaHOBIIEHHSI CyObeKTa Yepe3 cooTHeceHue ¢ Jpyrum,
a CIOBO TpuoOpeTaeT HE MPOCTO CEMAHTUYECKYI0, HO OBITHHHYIO 3HAYUMOCTb.
[IpoTuBomoOCTaBIeHUE 3aMagHON PALMOHAIMCTUYECKOM MapagurMbl U SK3UCTEHIMAIBHO-
PENIMTHO3HOT0 OCMbICIIeHUs onno3uiuu «5 — Te» 00pazyeT pyHIaMEHT, Ha KOTOPOM JHAJIOT
IPEJICTACT KJIIOYEBBIM MEXAHU3MOM CMbICIIONIOPOKIEHUS U KOHCTUTYHUPOBAHUS PEaJIbHOCTH [6, C.
48]. 3nechb ci0BO nepecTaT ObITh HEUTPATLHBIM HOCUTENIEM 3HAUCHUS U CTAHOBUTCS TIOCTYIIKOM,
CHOCOOHBIM MPOPBATh U30JISLIMIO 3TO U BBIBECTH YEJIOBEKA B MPOCTPAHCTBO MOJIMHHON BCTPEUH.

Ecnmu y ByGepa packpbiBaeTcsi OHTOJOTMUYECKHH cTaryc oOpamieHus k [pyromy, To
KyJbTYPOJOTHUYECKHIM aHAIW3 pacCMaTpUBAEMOro AMCKypca TpeOyeT Takke BHUMaHHS K €ro
KOHKpPETHON JIMHIBUCTHYECKON ¢akType. B pabore «®parmenTtsl peun BioOaEHHOro» Ponan
bapt paccmarpuBaeT A3bIKOBYIO CTPYKTYPY JIFOOOBHOTO MEPEKUBAHUS U HAJIETISIET X0JI0(pazy «si-
T00I10-Te0s» CTaTyCOM BEPTUKAJIBHOIO CMBICIOBOTO BEKTOPA, OOBEIUHSIONIETO CYyOBEKT U
00BEKT B HEPA3PHIBHOM €IMHCTBE YYBCTBEHHOTO ombiTa [1, c. 361]. 3Hauenue 3Toit GopMyIbl
COCTOMT He B Iepesiaue nH(OpMalni, a B yUpexKI€HUN HOBOM pealbHOCTH JJIs IBOUX, TOCKOJIBKY
3/1eCh SA3BIK BBICTYIIAET HE OMNMCATENbHBIM, a Nep(opMaTHBHBIM aKTOM. bapT TeM caMbIM
MIOKa3bIBAaeT, YTO B COCTOSHUM TMpenenbHoro addexra pedb cOpachiBa€T CHHTAKCHYECKYIO
M30BITOYHOCTh U KOHIIEHTPUPYETCSI B MPEAENbHO IUIOTHOW (opMylie, KOTopas HE cOOOIaeT o
T00BH, a aKTyaJTu3UpYyeT €€ B KyJIbTYPHO paciio3HaBaemMoit hopme.

HcToxku mogo0HOTro CTpeMIIEHUS K €JMHCTBY BOCXOJAT K aHTUYHON KYJbType, I/ie Oblia
chopMyIMpoBaHa OJHAa M3 HambOoyiee BIUATENBHBIX MoJeNed JTr000BHOrO BooOpakeHHs. B
nuarnore «[Tup» Ilmaron wepe3 mud, pacckazanuplii ApuctodaHoMm, MpeajiaracT KOHIEIIINO,

pPaaVKaIbHO OTJIWYAIONIYIOCSA OT PEAYKIIMOHHCTCKUX OOBSACHEHHMA JFOOBH, M OIHMCHIBAET
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COCTOSIHUE, B KOTOPOM YEJIOBEK INEpPEeKMBAET pACIIMPEHUE TPaHUL] COOCTBEHHOro ObITHs. B
MOMEHT AYIIEBHOM OJIM30CTH CYyOBEKT BOCHPHUHUMAET JPYTOro Kak YTPAauCHHYIO «IIOJIOBUHYY,
COEIMHEHHUE C KOTOPOW BOCCTaHABJIMBAET HEKOT1A HAPYILIEHHYIO LIEJIOCTHOCTD, BCIEICTBUE YETO
BIIIOOJIEHHBIE HE JKENAIOT pa3ilydaThCsi HU Ha MTrHOBeHHUeE. /[ BbIpaKeHUS 3TOrO INTyOMHHOTO
cTpemileHUs1 K aOcoiroTHOMy coeauHeHuto Ilmaton BBogutr ¢urypy Iedecra, KoTOpbIi
bopMynMpyeT TalHOE >KellaHWe JIIOOSIUX — OCTaBaThCsl BMECTE€ KaK MOXKHO JIOJIbIIE U
OYKBaJIbHO CTAaTh OJHUM CYIIECTBOM, HEPA3JIyUYHbIM HU AHEM, HU HOUbIO [15, c. 192]. Tem cambim
MU} 3amaéT apXETUNUYECKUN KyJIbTYPHBIH CLEHapuil JTHOOOBHOTO JAMANOra, KOTOPBIA 0
HACTOSIILIEI0 BPEMEHM OIpelesseT O0XHUIaHUS OT OJM30CTH, HO BMECTE€ C TEM IOPOXKIAeT
BHYTPEHHEE IPOTUBOPEUYHE MEXIY JKaKIOW TOTAIbHOTO €IUHCTBA M HEOOXOJIUMOCThIO
COXPAHEHHUS JUYHOCTHBIX IPAHULL.

VIMeHHO 3TO MPOTUBOpEUME CTAHOBHUTCS IEHTPAIBHBIM JJISi COBpEeMEHHOU (unocohun
JMAJIOra, MOCKOJIBKY JUAJIEKTHKA MEXKINYHOCTHOIO B3auMoJeicTBus B mapaaurme «5 — Te»
HEU30€KHO OOHapyKHMBAae€T CTPYKTYpHYIO aCHMMETpHUIO: IOMNbITKA OJHOI0 CyObekTa
BO3/I€HCTBOBATH HA IPYTOro NPEBpaIaeT PaBHOIIPABHYIO BCTPEUY B CyOBEKT-00bEKTHYIO MOJIENb
«5I — Ono», rae mparmMaTHKa BJIMSHHUS BBITECHSET ayTEHTHMUHYI0 B3aUMHOCTb U CO3/aET
YCTOMYMBOE IK3UCTEHLUAIbHOE HANPSIYKEHUE MEXKIY CTPEMJIEHHEM K MOJJMHHOMY OOIICHUIO U
MHCTPYMEHTAJIBHON MPUPOIOH TH0060ro KOMMyHMKaTHBHOro akrta [8, c. 6]. JIro0oBb, Takum
o0pa3oM, MOCTOSIHHO pPHUCKYyeT NepedTH B o0najaHue, a AMaIOr — B CKPBITYIO (GopMmy
nonunHeHus. VIMEHHO MO3TOMYy KyjbTypa BbIpaOaThIBa€T OCOOBIE ATHUYECKUE MEXaHU3MBbI
CAEpKUBAHUS STOW Jerpajaliu, 3aKperuisisi HOpMbl YBa)KE€HUs, IPU3HAHUS aBTOHOMUHU M OTKa3a
OT OKOHYATeIbHOM 00BEKTUBAIMU APYTOTO YETIOBEKA.

JIt000Bb, ecau MOHMMATh €€ Kak BBICIIYIO ()OPMY HMHTEpCYOBEKTHOM KOMMYHMKAIIWH,
npeanoyiaraeT IMpPU3HAHUE WHAKOBOCTH IPH COXPAHEHUU HK3MCTEHUUAIbHON JMCTaHLUHU,
UCKJIIOYAIOIIeH Kak IOIJIOMIEHHE CyObeKTa, TaK M HHUBEJIMPOBAHHWE YHUKAJIbHOCTU MapTHEpA.
[TopnuHHOE YenoBeyeckoe ObITHE peaTn3yeTcs uepe3 ClOCOOHOCTh K B3aMMHOMY 30BY U OTBETY,
npeoOpasyronemMy oTuyKAEHHYIO PeaJIbHOCTh B IPOCTPAHCTBO MOAJIMHHOTO AMAJIOra, Tae «He-5»
nosydaer cratyc Ommskoro «Te» [12, c. 17]. CnemoBarenbHO, OUCTAHIUMA B JIOOOBHOM
OTHONIEHUU JI0JDKHA MOHMMAThCA HE Kak (opMa OTUYKIEHHUS, a KaK HEO0OXOJUMOE YCIIOBHE
pe3oHaHca, 0e3 KOTOpOro BCTpeda yTpauuBaeT 3THYecKyto TIiayouHy. Ilpu stom ocoOeHHO
3HauMMa auckyccus Maptuna by6epa n ®panna Posennseiira o pasrpannuennu chep «A-To» u
«5I-OHO», MOCKONBKY OHa BBISABISET (PyHIAMEHTAJIbHOE IMPOTUBOpPEUHE JTHOOON KYyIbTYphI: C

OJIHOW CTOPOHBI, KPUTHKUA YCMAaTPUBAIOT B NpPHUMATe CYyOBEKT-CYOBEKTHOTO B3aWMOICHCTBUSA
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yIpo3y yTpaTbl KyJbTYpHOT'O HAcleaus, ¢ Ipyroil — cam by0Oep moka3piBaeT HEM30EKHOCTH
nepexoja )xuBoro « Tep» B onpeamedeHHoe «OHOY, B pe3yJIbTaTe Yero Ja)e TPaHCIICHICHTHOE CO
BPEMEHEM TPEBPAIIACTCS B JOTMY, TEKCT WU PUTyal, (OPMHUPYS TEM CaMbIM TO JTUHAMHYECKOE
1oJjie, KOTOpoe 00eCeunBaeT MPEEeMCTBEHHOCTh IIEHHOCTE! M [IEJIOCTHOCTD JINYHOCTH [4, ¢. 169].
WNHuaue roBoOpsi, KyJbTypa HE MOXKET COCTOSTh MCKIIOUUTEIbHO W3 MIHOBCHHH OTKPOBEHHS U
JKUBOW BCTPEYH; 11 COOCTBEHHOT'O COXPAaHCHUS OHA BBIHY)KJEHA HHCTUTYIIHMOHAJIU3HPOBATH
NepeKUBAHUE, IEPEBOJIS TUAIIOT B (DOPMY TPaIUIINH, MMChMa M CHMBOJIMYECKONH HOPMBI.

B TakoMm KoHTeKcTe 0cO0YI0 0OBACHUTEIBHYIO CHITYy IpuoOpeTaeT KoHuenus «5 — To»,
paspabaTeiBacMasi MuxawioM baXTHHBIM, TIOCKOJIBKY OHa OCHOBaHa Ha NPHU3HAHUU
HEYCTPaHUMOW aBTOHOMHH YYaCTHUKOB JIMajora, Ipu KOTOPOW MOJUIMHHAS BCTpeda TpeOyeT He
CHSTHUSl PA3IMYUN U HE TapPMOHM3AIWMH IMO3WIHUN, a COXPAHCHUS IUCTAHIIMH, MMPEBPAMAOICH
WHAKOBOCTH «ThD» B MICTOUYHUK ITUIECKOTO M ICTETHYCCKOTO HANPSKEHHUS, HEOOXOIUMOTO | JIJIS
YTBEPKACHHUSI CYOBEKTHOCTH, U IS mocTikeHuss AOGcomiora [5, c. 110]. KonnenryanbHoe
conmmxeHne auanorndeckux mozeneit baxtuna u bybepa oOHapy)UBaeTCsi IPEkKIE BCETO B TOM,
YTO JIFOOOBB B UX MHTEPIIPETALUN BO3MOKHA JIUIIb MIPH YCIOBUH COXPAHEHUS PA3IAYUST MEKIY
CcyOBeKTaMH, TOT/Ia KaK BCSAKAasl MOMBITKA HUBEIMPOBATH ATO Pa3IUYHe BEAET K Pa3pylICHHUIO
caMoro OCHOBaHHS BCTpeud. [lodTomMy HampshpKEHHOE CONPUKOCHOBEHHE — Pa3jIMyui,
byHIupyrolee «CTPOrHil IUajgory, CTAHOBUTCA MPOCTPAHCTBOM AHK3HCTEHIMATIBHOTO POCTa, B
KOTOPOM TIpU3HAHHE AaBTOHOMHOCTH JIpyroro oOka3bIBaeTCsl €AMHCTBEHHBIM CIOCOOOM
JTOCTHKCHHS TIOJITTMHHOTO €IMHCTBA U OCO3HAHUS MIPEIETIOB YeIoBeYeCcKoro ObiTHs [7, c. 368].

CaMoTm03HaHHE HUKOT/Ia HE SIBJISICTCS TTOJTHOCTHIO BHYTPSHHUM aKTOM: YEJIOBEK CIIOCOOCH
YBUAETH ce0s TOJIBKO Yepe3 MO3UIIUIO IPYTOro CO3HAHUS, KOTOPOE, OCTaBasiCh BHE €T0 MPEIETIOB,
naét emy oOpa3 3aBeplI€HHOCTH. baxTtun ompenenser [[pyroro kak OHTOJOTHYECKHHA HCTOK
CyOBEKTHOCTH, OTBEprasl MpeACTaBlIeHHEe O HEM KaK O TPOSKIHUU «s» W YTBEpXKIas, YTO
CTaHOBJICHUE JMYHOCTH OCYIIECTBIISICTCS HCKIIFOUUTEIBHO B IMPOCTPAHCTBE CO-OBITUHHOCTH.
[TockonbKy IETOCTHOCTh WHIUBUAYAIbHOTO CYIIECTBOBAHMUS MAOCTYIMHA TOJBKO BHEIIHEMY
B3TJISY, CAMOIIO3HAHME TMEpPecTaéT ObITh aBTOMOATHYECKHM MPOIIECCOM U TpPEBpalliaeTcs B
JTUAIOTHYECKYIO BCTPEUY, TJIe HHTEPUOPHU3AIUS «S JJIS APYTOT0» KOHCTUTYUPYET «s I ceOsh», a
caMo pokJieHHe cyObeKTa mpuodpeTaeT xapakrep dTudeckoro coobitus [3, ¢. 159]. Tem cambim
J000BH M IUAJIOT OKA3bIBAIOTCS HE JOMOJHUTEIBHBIMU H3MEPEHUSIMH YK€ TOTOBOM JIMYHOCTH, a
YCIIOBUSIMU €€ BOSHHKHOBEHHSI.

CxoHBIM 00pa30oM, HO ¢ MHBIM aKIICHTOM, IIPOoOJieMy AWCTaHIUU MexAy S u JIpyrum

pemaer Owmmany’iab  JleBWHac, s KOTOPOTO 3Ta JUCTAHIMSA TPEACTaBISIET COOOM
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dbyHIaMeHTalbHOE  YCJIOBHE  STHYECKOIO  B3aUMOJICHCTBHUS, IIOCKOJBKY OECKOHEYHOE,
MIPEBOCXOJIAIIee KOTHUTHUBHBIE BO3MOXKHOCTH CYOBEKTa, MCKIIOYACT PEAYKIMIO MHAKOBOCTH K
ToTanbHOCTH. «CKa3bplBaHHWE» B €ro KOHIEHIIMM BBICTYMAEeT EIUHCTBCHHBIM CIOCOOOM
APTUKYJISIUU OTHOIICHUS, HE YHHYTOXAIOUIUM TPAHCIEHAEHTHOCTh Jlpyroro, B OTIWYHE OT
ONPEMEUNBAIOIIETO «CKa3aHHOTO», U MOTOMY AMCTAHLIMS MPHOOpeTaeT cTaTyCc HeoOXOAMMOMN
IpaHULbl, OOECIeYnBaIOLICi BOBICYEHHOCTh 0€3 CIMSHHUS M COXpaHSoLIEH HACHTUYHOCTH
cyObekTa B akTe KomMmmyHuKauu [11, c. 75]. B 3To# cBsI3u pagocTh OBITHS KPUCTATU3YETCs B
nepexo/ie OT CO3epUATENFHOTO YAUBICHUS K JEATEIEHOMY MPEOOpPa30BaHHUIO PEaTbHOCTH, TIC
CyOBEKTHOCTH MPOSIBISETCS Kak peIeKCUBHBIN OTBET HAa BHEIIHWE UMITYJIbChI, YTBEP KIAIOIIUI
VHUKaJIbHOCTh JIMYHOCTH Yepe3 CBOOOAHBIA BHIOOP M HEMPEPHIBHOE CaMOOIpECIICHNUE.
Konnenmus «cera» D. JleBuHaca, 00bEIUHSS 3CTETUYECKYIO, STUYCCKYI0 U MeTa(pH3NIECKYIO
chepnl, TeM caMbIM TpaHCHOPMHUPYET BOCIPUATHE HWHAKOBOCTH M TPEBPAIACT IMO3HAHHUE B
TBOPUYECKYIO MPAKTUKY, Oyiarogaps KOTOPOW 4YeJIOBEYECKOE CYIIECTBOBAaHHE MOJydYaeT CTaTycC
NepBOHAaYasa, a OCMBICICHUE MUpPa CTAHOBUTCS HEOTIEIMMbBIM OT €ro akTUBHOTO co3uaanus [ 10,
c. 58].

Pe3roMupysi, MOKHO OTMETHTBH, YTO UMEHHO B 3a3ope Mexay S u Tsl BO3HHMKaeT TOT
KyJIbTYPHBIH KOJ, KOTOPBIM CIIOCOOEH MPOTHUBOCTOSATH DHTPONHH, OOC3INYMBAHUIO U
WHCTPYMEHTAIM3AlMU YeJIOBEUYEeCKUX OTHolleHud. CHHTE3 paccMOTpeHHbIX uzaeil baxrtuHa,
by6epa u JleBuHaca mokaspiBaeT, 4TO CyOBEKTHOCTh HE IPEIIECTBYET BCTPEUE, a BHIKOBBIBACTCS
B HEH, TOT/1a KaK KyJIbTypa JIFOOBH OKa3bIBAETCSl HAYKOM O TpaHUIlaX — O TOM, KaKUM 00pa3oM UX
OepexxHOe COXpaHEHHE MapaJoOKCalbHO JENaeT BO3MOXKHBIM IOJJIMHHOE eAuHCTBO. Hakoner,
TUHAMHUKa TIepexoja OT >KMBOrO oOpalleHuss K ONpeIMEYeHHOMY 3HaKy oOecreunBaeT
TPAHCISALHUIO IEHHOCTeW M MOATBEP)KIAET, YTO IUANOr OCTaéTcs HE MPOCTO OAHOU u3 (opM
KYJBTYPHOTO CYIIECTBOBAaHHUSA, & €IUHCTBEHHO JOCTOBEPHBIM CIIOCOOOM KU3HH, BBIBEPEHHBIM

BCKaMH.
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Banaoanos T.A.

OT PEAKTUBHOCTHU K ABTOHOMUHU JINYHOCTU:
3TUYECKHA AHAJIN3 THIIEPKOMIIEHCAIIUA

Annoranus: Hacrosiee uccieqoBaHue MOCBSIIEHO (HIOCOPCKO-3THUECKOMY aHAJINU3Y
nepexoja JMYHOCTH OT TIE€TEPOHOMHOIO CYILIECTBOBAaHUsS, B KOTOPOM CaMOOTHOLICHUE U
MOBEJICHUE ONPEACISIOTCS MOTPEOHOCThIO B COLMAIBHOM OJOOPEHHMH, K SK3HCTEHIHAIHHON
ABTOHOMUH, IPEAINOJIAralolled BHYTPEHHIOK ILIEHHOCTHYIO OIIOPY M OTBETCTBEHHOCTH 3a
cOOCTBEHHOE CMbIcionojaranie. B pabore mpociexuBaeTcs I'eHe3Uc cTpaxa OOIIECTBEHHOTO
OCYKIEHUs, BOCXOISALIMN K aHTUYHOM KYJIbTYpE CThIIA, II€ BBIIIAICHUE U3 IO 3peHus pyroro
NEepeXUBAJIOCh Kak ¢GopMa CHMBOJIMYECKOTO HEOBITHS. PaccmarpuBaroTcs MeXaHH3MBI
THIIEPKOMIIEHCAllUM M yTpaThl CYOBEKTHOCTH IO/ JaBJIEHMEM BHEIIHUX OLIGHOK, a TaKXke
3HAYEHHUE COKPATHYECKOI0 U I'E€PAKIMTOBCKOIO MOTHUBOB JHMCTAHLIMPOBAHUS OT MHEHUS TOJIIBI.
OO0OCHOBBIBa€TCS TE3UC O TOM, YTO IPEOAOJECHHUE 3aBUCUMOCTH OT BHEIIHEH BaJIMIAlMU
BO3MOXXHO JIMIIb TPU PAa3BUTHU peQIeKCUH, WHTEIUIEKTyaJIbHOW YECTHOCTH M YCTOWYHMBOMN
AKCHOJIOTMYECKON CTPYKTYpBI, CIOCOOHOM MPOTUBOCTOATH MAHUIYJIATUBHOMY BO3IECHCTBHIO

KOJUICKTHUBHBIX HOPM.

Knroueswvie cnosa: IK3UCMEHYUATIbHASA A6NIOHOMUA, c€EMEPOHOMUA, COYUAIbHASL OYEHKA,
Cy5‘beKWlHOCWIb, UHMEIEKMYAIbHAA YeCmMHOoCNnlb, CMblClonojacanue, peqb/zekcu;l.
Keywords: existential autonomy, heteronomy, social evaluation, subjectivity, intellectual

honesty, meaning-making, reflection.

OpHolt W3 (QyHIAMEHTANBHBIX MPOOJEM YEIOBEYECKOTO CYIIECTBOBAHUS OCTAETCS
HaNpsDKEHHE MEXIY CTPEMJIGHHEM K IMPHU3HAHUIO CO CTOPOHBI JAPYTMX M HEOO0XOIUMOCTBIO
COXPaHUTh BHYTPEHHIOIO CAaMOCTOSITEIbHOCTh, 0€3 KOTOPOH JTMYHOCTh YTPAaunBaeT CIIOCOOHOCTh
OBITH aBTOpPOM coOCTBEHHOM )H3HU. B ITIOBCEAHEBHOM OIIBITE YCJIOBEK ITOCTOAHHO CTAJIKNBACTCA
C HEOOXOJUMOCTBIO COOTHOCUTH C€0s C UyKUMHU CYKJIEHUSIMH, IPUHHUMAs WX, OTBEpras WU
BHYTpEHHE nepepadaThiBasi, OJHAKO UMEHHO B CUTYallUU HETaTUBHOW OLIEHKM OOHapyKHBAaeTCs
riyOuHa 3aBHUCHMOCTH CyOBEKTa OT colMalbHOro B3rgga. Korga BO3HUKaeT yrposa
CTUTrMaTu3aluu, OCMCIHUSA UM MOPAJIbHOI'0 UCKIHOUCHUA, YCIIOBCK HEPEAKO OKA3bIBACTCA HE B

COCTOSAHUH  IPOCTO MPOUTHOPUPOBATE MNPECABABICHHOC €EMY OIIPCACICHHUE, ITOCKOJIBKY
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BOCIIPUHHMAET €r0 HE KaK YaCTHOE MHEHHE, a KAK COMHEHHUE B JISTUTUMHOCTU. B oTBET Ha 3TO
yacTo hopMupyeTcs CTpaTerusi TMIEePKOMIICHCALMH, TIPYU KOTOPOW MHANBU/ IBITAETCSI HE IPOCTO
ONPOBEPTHYTh OOBHHEHHUE, a M30BITOYHO JJOKA3aTh MPOTUBOIIOIOKHOE, ITPEBpAILasi CBOIO KU3Hb
B HENPEPHIBHYIO JEMOHCTPALMIO COOTBETCTBHUS JKelaeMoMy o0Opa3y. Mcropuueckue KOpHH
0JO00HOHN ySI3BUMOCTH OCOOEHHO OTUETJIMBO MPOCMATPUBAIOTCS B AHTMYHOW KyJbType CThLAA,
I'Jle YeIoBeYecKas LIEHHOCTh 3aBUCea OT MyOIMYHOIo NMPU3HAHUA U I'/le CTPax OOLIECTBEHHOIO
OCY)XKJCHHS WMENI TIOYTH OHTOJIOTMYECKU Xapakrep. JpeBHHH Trpek AeUCTBUTEIBHO OOsICS
HACMEIIKH, MOPUIIAHUS M KOJJICKTUBHOTO OCYXJIEHHUS Kak (pyHIaMEHTaTbHOW (OPMBI yTpaThl
JIOCTOMHCTBA [5, c. 262]. B pamkax Takoro CO3HaHUsSI HACTOSIIIEH Yrpo30d BBICTyHajda HE
Ouonornyeckas cMepTh Kak TakoBas, a MCYe3HOBEHHE B rIijazax Jlpyroro, To ecTb yTpara
3HAYMMOCTHU, NTaMSITH U BHUMaHUs, TIEpeKUBaeMasi Kak CUMBoIdeckoe Heowsrtue [7, c. 107].
CoBpeMeHHbIE IICUXOJOTMYeCKHe (OpPMBI  3aBUCUMOCTH OT BHEUIHEM  OLICHKHU
BOCIIPOU3BOJAT 3Ty CTPYKTYpPY B M3MEHEHHOM, HO BIIOJIHE y3HaBaeMoM Buje. Eciu cyObekT
3apaHee OOUTCS BO3MOXHOCTH OBITb ONpPENEeNEHHBIM KaK HECOCTOSTEIbHbIN, ClIalbli,
HEJOCTOMHBIN MM CMEIIHOM, TO €ro Mocjieaylouias akTUBHOCTb HAYMHAET CTPOUTHCS BOKPYT
HE00X0IUMOCTH HEIPEPBIBHOIO CaMOOIIPAB/IAHMS. HNmenno 371€Ch BO3HHUKAET
TUIIEPKOMIIEHCATOPHOE  IIOBEJICHHE, BbIpaXKaroleecs B JEMOHCTPATHMBHOM aAKTHBHOCTH,
YpEe3MEPHOM CTPEMJIEHUU MOATBEPAUTh COOCTBEHHYIO MOJHOLEHHOCTH IEpe]] BOOOpakaeMbIM
WIN peasibHBIM CYJIOM OKpyaromux. OaHako moJo0Has cTpaTerust He pa3pbIBaeT 3aBUCUMOCTb,
a JIMIIb YKPEIUIAeT €€, MOCKOJIbKY CaM aKT OIPaBJaHUs YK€ COJIEPKUT MOIYAIUBOE MPU3HAHUE
IIpaBa BHEIIHEW MHCTAHIIMY BBIHOCUTh OKOHYATENbHbIN BEPIUKT O IIEHHOCTH JIMYHOCTHU. YemnoBex,
CTPEMSIILIUICS 10Ka3aTh CBOIO «HEBEPOIIIOKECThY», OCTAETCSI BHYTPH HABsI3aHHOM €My PaMKH M TeEM
CaMbIM HE BBIXOJUT U3 PEKUMa MOJUYMHEHUS, a TOIBKO BOCIIPOM3BOAUT €ro B HOBOH (opme.
[leHTpanbHBIM MOHATHEM, [TO3BOJISIIOIINM a/IEKBAaTHO ONUCATh YKa3aHHYIO JedopMaluio,
ABIIIETCS. CYOBEKTHOCTh KaK CIIOCOOHOCTH 4YeJIOBE€Ka BBICTyHNaTh HE IPOCTO HOCUTENIEM
NCUXUYECKUX COCTOSIHUM, a MICTOYHUKOM JIeHCTBHUS, cMbIcia U camooripeieneHusi. CyObeKTHOCTh
IIpeIoyaracT MpOAKTUBHOCTh — BO3MOYKHOCTh JIEHCTBOBATh HE TOJIBKO B OTBET Ha BHEIIHHE
pa3IpakUTeNIn, HO U HA OCHOBAaHUY BHYTPEHHE IPUHATHIX LENEH, IEHHOCTEN U pemenuil. [1o stoi
IPUYMHE OHA HECOBMECTHMA C YUCTOW PEaKTUBHOCTHIO, CBOMCTBEHHOH TeM (opmam MoBeIeHus,
KOTOpbIE MOJIHOCTBIO 33J]aI0TCS BHEIIHUM CTHMYJIOM U HE COJEpKaT B ce0e akTa BHYTPEHHETO
aBTOpCTBA. MeEXy TeM aBTOHOMHBIN CTAaTyC JIMYHOCTH OKa3bIBACTCS UPE3BBIUANHO YS3BHUMBIM.
Jlrob6oe Hacunue — pU3NYECcKoe, CUMBOJIMYECKOE, MICUXOJOTUYECKOE WIIM HHCTUTYIIHOHATBHOE —

KOTOpO€ pa3pylIaeT CIOCOOHOCTh YeNIOBeKa KOHTPOJHMPOBATH COOCTBEHHBIN KU3HEHHBIN
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KOHTEKCT M OIPEeesTh IPAHUIIbI IOIYCTUMOTO, MOAPHIBAET CAaMOOIIPEICTICHUE U ITEPEBOIUT €r0
B MOJIOKEHHE 00BbeKTa BHeIIHero Bo3aencTBus [8, ¢. 346]. Korna BoneBol eHTp ocinabieH uiu
BBITECHEH, HHIUBHJ TIepecTaeT ObITh CyOBEKTOM COOCTBEHHOTO TIPOEKTa M HAYMWHAET
MEXaHMYECKU OTpakaTh TpeOOBaHUS CPENIbl, BOCIIPOU3BOAS OXKHIAHH, CTPAXy U MPEANUCAHNS,
MpUILIEANINE U3BHE.

Ecnu 3aBUCHMMOCTH OT BHENIHEH OIEHKHM YKOpPEHEHa B IOCTOSIHHOM OOpam&éHHOCTH
CO3HAHUS K MHEHHUIO TOJMBI, TO €€ MpeonosieHHe TpeOyeT He TOJIBKO MCHXOJOTHYECKOU
YCTOMYMBOCTH, HO U O0CO00H (POPMBI THOCEOJIOTHUECKOM Cerapanuy, MO3BOJISIONIEH BpeMEHHO
BBIBECTH MBIIUICHUE U3-TIOJI JaBJICHUS KOJUIEKTHBHBIX CTepeOTUIIOB. [loka3aTeNbHBIM B 3TOM
OTHONIEHUU siBIsieTcss o0pa3 ['epaknuTa, KOTOPBI CO3HATENBHO MPOTUBONOCTABUI IMYTh
BHYTPEHHET O II0MCKa JIOTUKE OOLIECTBEHHOI O PU3HAHUS U IPEANIOUEN COXPAHSTH JUCTAHLUIO OT
MOJIMTUYECKOIO0 M COLMAIbHOIO IEHTpa. ['epakiiuT NOCIeI0BaTEIbHO MPOTUBOIIOCTABIISI
MOJJIMHHOE TMOCTHKEHUE JIEHCTBUTEIBHOCTH «MHOTO3HAHUIO» TOJIBI, TOTOMY KaK HaKOIJICHUE
CBEJICHUH emé He O3HadaeT Hanuuud yma [4, c. 155]. B 3ToM pa3nuueHun conepKUTCs BaXKHbIN
STUYECKHI BBIBOJ: DPYAMIINS, HE COMPOBOXIacMas pediekcrueil 1 BHyTpeHHEH paboToN MBICIH,
JIETKO MpeBparaercs B GopMmy KyIbTypHOTo KOH(pOpMU3Ma, a 3HAYUT, HE 0CBOOOKIAET TUIHOCTD
OT 3aBUCUMOCTH, a JIMILb IIPUIAET 3TON 3aBUCUMOCTHU PECIIEKTA0EIbHBIN BU.

Ho kak nepelTu k aBTOHOMUH? DTO HEBO3MOXKHO 0€3 U3MEHEHUS cCaMOi MOTHBAIIMOHHON
CTPYKTYpbI JMUYHOCTH, @ UMEHHO 0€3 NepeHoca LIEHTPa TSHKECTH C OUCKA BHEITHEH «BaIU Al
Ha (opMHpOBaHUE BHYTPEHHE OOOCHOBAaHHOW cuUCTeMbl LIeHHOCTeH. [loka dyenoBek oleHHBaeT
ce0sl UCKITIOYUTENIbHO Yepe3 PEeaklUi0 OKPYXKaroIIUX, OH OCTaéTcd B MOJIOKEHUU YSA3BUMOU U
3aBUCUMOW  CTPYKTYpBI, JUIsI KOTOpod Jr000e HeoJoOpeHue NpHoOpeTaeT XapakTep
HK3UCTEHLIMAIBbHON yrpo3bel. HampoTus, moctpoeHne COOCTBEHHOM aKCHOJIOTMYECKOW CHCTEMBI
CO37a€T KpPUTEPUM CAMOOLEHKH, KOTOpbIE HE COBMAJAIOT C TEKYIIMMU KoJeOaHUsIMU
0OIIECTBEHHOI'O MHEHUS U TIOTOMY IO3BOJISIFOT YJEP’KUBAaTh BHYTPEHHIOI YCTOWYUBOCTD J1aXke B
CUTYyalluu KPUTUKH WIIM HETTIOHUMaHus. Takas nepeopueHTalrs He YCTPAHIET COLIMATbHOCTD KaK
TaKOBYIO0, HO OCBOOOX/aeT JMYHOCTh OT HEOOXOJIMMOCTH HEMpPEPHIBHO MOATBEP)KIATh CBOIO
LEHHOCTh Nepe]] BHEIIHUM HaOII01aTeNIEM.

[lonobnast Tpancopmanusi MMeeT HE TOJBKO TIICHXOJOTHYECKOE, HO M OTYETIMBO
¢miocopckoe  M3MEpeHHe, IOCKOJIbKY OHa  NpeArnoiaraeT HM3MEHEHHEe  HCTOYHHUKA
«JIETUTUMH3alM». B 3TOM OTHOLIEHMM KJIIOUYEBOE 3HAUYEHHE MNPUOOpeTaeT COKpaTHUECKUi
MOBOPOT, CBA3AHHBIA C OTKA30M CUMUTaTh MHEHHE OOJIbIIMHCTBA OKOHYATEIbHOM HHCTaHIUEN

UCTHUHBI U 100pa. CokpaT yuuI1 He ClIeZIoBaTh 3a TOJINOM U €€ 00LEeNPUHITHIMU TPaBUIIaMU CThIIA,
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a MPUCIYIINBATHCA K TOMY €IUHCTBEHHOMY T0OJI0CY, KOTOPBIH CIIOCOOEH TOBOPUTH UCTUHY [7, C.
107]. Tem cambiM HCTHHA TIepecTaBajia HU3MEPATHCA KOJIUYECTBOM COIVIACHBIX, a JIMYHOCTH
moJiydaja MpaBO W OOS3aHHOCTh COOTHOCHTH CBOU pEIICHUS C 00Jiee BBICOKUM KpPUTEpUEM
pa3yMHOI0 U CrpaBeiuBoro. Ha IIUTENTbHOM HCTOPUYECKOM IYTH OT aHTHYHOCTH K PaHHEMY
CPEIHEBEKOBBIO 3TO COIPOBOXK/IAJIOCh IMOCTEIIEHHBIM CMEIIEHUEM CaMOW WHCTAHIIMU CThIJA!
YeJIOBEK BCe sICHee HauMHA pa3inyarh — epeji KeM UMEHHO CIIeAYyeT UCIBITHIBATh HPABCTBEHHYIO
OTBETCTBEHHOCTHh [7, c. 107]. B pe3ynbpTare KOHTPOJIb MEpeMenayics U3 OO0E3TUYCHHOTO
MIPOCTPAHCTBA OOIIECTBEHHOTO B3IJIsIIa BO BHYTPEHHEE U3MEPEHUE COBECTU UM B OTHOIICHHE K
TPaHCLUEHJAECHTHOMY AOCOJIOTY, 4YTO CO3[aBajlo MPEANOChUIKH g Oosee 3penoil (hopmbl
ABTOHOMUH.

Opnako maxe chopMmupoBaHHAS IIEHHOCTHAs OIOpa HE MOXET COXPaHATHCS 0e3
MOCTOSTHHOW BHYTPEHHEW paboThI, KOTOpast B PHIOCOPCKO-ITHUECKOM TUTaHE IPUHUMAET HOpMY
pediekCU M MHTEIUIEKTYalbHOW YecTHOCTH. Pedrexcusi mo3Boisier cyObeKTy HE TOJBKO
bukcupoBath coiepkKaHHEe COOCTBEHHBIX YOEKIEHUH, HO U OTCIEXKHBATh CIOCOOBI HX
BO3HUKHOBEHUS, CKPBIThIE MOTHBBI, JIOTHUECKHE OCHOBAaHUS W BO3MOXKHBIE HMCKAXKEHHUS, TEM
CaMbIM TIpeBpalias MBIIUICHHE B CAMOKOPPEKTHPYIOIIHKCA Tporecc. IMEHHO MO3TOMYy OHa
SIBIIICTCSL YCIIOBUEM 3allUTHI OT JOrMAaTH3Ma, KOTOPBI OCOOCHHO JIETKO BO3HUKAET TaM, TJIC
YeNI0BEeK, OCBOOOAUBIIUCEH OT OJTHOTO BHEITHETO aBTOPUTETA, O€CCO3HATENLHO CO3AAeT IPYron —
y>K€ BHYTPH COOCTBEHHON CHUCTEMBI B3TJISAI0B. [I[pUHIINT MHTEIIEKTYaIbHOH YECTHOCTH TpedyeT
OTKa3a OT caMO0OMaHa, OT TIOJATOHKH (PAKTOB TOJT XKeJIAeMY0 KaPTHHY U OT CTPEMJICHHS yIepPKaTh
KOM(OpPTHOE MHEHHE IIEHOH yTpaThl UCTHHBL. B TakoM NMOHMMAaHHWW MO3HAHUE TIEPECcTacT OBITH
HAKOIUICHHEM HEIO/IBI)KHBIX BHIBOJIOB U CTAHOBUTCS IMHAMUYECKUM MIEPECMOTPOM COOCTBEHHBIX
OCHOBaHUH, T/e BaXHA He JEKJIapaTHUBHAs YBEPEHHOCTh, a TOTOBHOCTh TIPOBEPITH U
MepPEOCMBICTUBATh COOCTBEHHBIE CYKaeHus |3, ¢. 37]. IMeHHO 3Ta ycTaHOBKa JIeIaeT aBTOHOMHIO
HE JIOTMOH CaMOJI0OCTaTOYHOCTH, a TUCITUTUTHHON MBITIUICHUS.

Oco0oe 3HaUeHNE B TaHHOM KOHTEKCTE MPUOOpETaeT caMOCO3HaHKE, MTOCKOIbKY UIMEHHO
B HEM CyOBEKT MOJIy4aeT IOCTYyN K TOMY H3MEPEHHIO OIbITa, KOTOpPOE HE HCUepIbIBACTCS
BHCIITHUM HAOJIOJICHHEM | OOBEKTHBUPYIONIMM onucaHueM. (CaMOCO3HaHHE OTKPHIBAET
BO3MOXXHOCTh HEIIOCPEJICTBEHHOTO ITOCTHKEHUS COOCTBEHHOT'O BOJICHHS, TO €CTh TOTO
BHYTPEHHEr0 aKTa, B KOTOPOM YeJIOBEK MepeKUBaeT ceOs He Kak 00BEKT aHalln3a, a Kak UCTOYHUK
HANPaBIEHHOCTH, YCWIHS M pEIIeHUs. OJTa HEMOCPEICTBEHHOCTh HE MOIAeTCS TMOTHOMY
JECKPUNTHBHOMY  WCYEPIAHUIO, HO HWMEHHO TI09TOMY  O00JIajaeT  HMCKIFOYHTEIHHOU

THOCEO0JIOTUYECKOM LIEHHOCTHIO: Yepe3 Hee pacCKphIBAETCS TO, YTO YCKOJIB3AET OT BHELIHEH CXeMbl
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CyOBEeKT-00BEKTHOIO IPOTHBOIIOCTaBIECHUSA. B 0OBIYHOM 3KCTpaBEepTUPOBAHHON Mojenn
IIO3HAHUS YEJIOBEK UMEET JIeJI0 C BellaMu, pakTaMHu M 00pa3aMu, PacHoJ0KEHHBIMU Mepe]l HUM
KaK HEYTO BHEILIHEE, U IIOTOMY IOJUIMHHOE CaMOIIO3HaHME OKa3blBaeTcs 3arpyaHeHo. OnHaKo B
aKTe COCPEIOTOYCHHOTO BHYTPEHHEIO CaMOHAOIIONEHUS BO3MOXKHO MPEOJIOJICHHE 3STOTrO
paspbiBa, MOCKOJIBKY BOJISA 37i€Ch NEPEXKHMBAETCS HE KaK 4YyXOW OOBEKT, a KaK BHYTPEHHsA
peaNbHOCTh, HEMOCPEACTBEHHO naHHas cyowekty [10, c. 109]. Orcroma cnemyer, dYTO
YCTOMYMBOCTh AaBTOHOMMM 3aBUCUT HE TOJIBKO OT KPUTHKM BHEUIHMX BIMSHUM, HO U OT
CIOCOOHOCTH 4YeNOBeKa BCTYINAaTh B OCMBICICHHOE OTHOIIEHHE K COOCTBEHHOMY BOJIEBOMY
OCHOBAHHIO.

BbiciuM  Belpa)keHHEM TakoW BHYTPEHHEW 3pelIOCTH CTAHOBHUTCA CIIOCOOHOCTb K
CMBICJIOIIOIAraHUI0, IOCKOJIbKY HMEHHO B aKTE€ HAJEJIEHUS IPOUCXOSAIIET0 CMBICIOM JIMYHOCTh
B HamOOJIbIICH CTENEHH TMPOSBISET CBOOOLY IO OTHOIIECHHIO K BHEIIHHM OOCTOSITEIHCTBAM.
CMBICT HE COJIEPKUTCS B SIBJICHUSAX B BUJIE TOTOBOI'O CBOMCTBA, KOTOPOE CYObEKTY OCTaeTCs JIUIIb
OOHAapyXUTh; OH BO3HMKAeT B IPOCTPAHCTBE YEJIOBEUYECKOTO CO3HAHUS Kak pe3yJbTar
UHTEpIpeTalyy, IIEHHOCTHOrO BBIOOpPa M 3K3UCTeHUMalbHOro ycuiaus. Ilostomy naxe Te
(eHOMEHBI, KOTOPBIE B HETIOCPEACTBEHHOM OIBITE KaKyTCsl a0CYpAHBIMU MIIM HETIEPEHOCUMBIMH,
— pyTHHA, CTpaJaHue, yTpara, 00Jib WIM KOHEYHOCTb, — MOTYT OBbITb BKIIIOUYEHBI B CTPYKTYpYy
OCMBICJICHHOTO OBITHS, €CJIM YeJIOBEK CIIOCOOEH NpUAaTh UM BHYTpeHHee 3HaueHue. Korna Heuto
HepeKUBAETCS KaKk OECCMBICIEHHOE, 3TO 03HAaYaeT He OKOHYATEIbHYIO IyCTOTY CaMOro SIBJICHHUS,
a TO, 4TO CYOBEKT emie He BBIpadOTal Crmocoda COOTHECTH €ro €O CBOEH >KU3HEHHOU
L[EJIOCTHOCTBI0. B 3TOM OTHOIIIEHUH CMBICIIONOIaraHue BhICTYIAET HE yTEIUTENbHON UILTIO3UEH,
a ¢opMOil OHTOJOTHYECKOM paboThl, Onarojgaps KOTOpPOM YEJIOBEK HE IO3BOJSET MUPY
OKOHYATeJIbHO OIpeNeNuTh ceOsd u3BHe. VMIMEHHO 3/ech HauumHaeTcs MOJUIMHHAas Oopbla 3a
WHAMBUAYAIbHOCTh, BbIpaXkarollascs B OTKa3e pacTBOPUTbCA B 0O€3IMYHON Macce, B
COMPOTUBIIEHUU PENYKLUUU 4YEJIOBEYECKOro JayXa K YUCTO OHOJIOTMYECKUM peakuusM U B
YTBEPKACHUH JIUYHOCTH KaK HOCHUTENS] YHUKAJIBbHOIO BHYTpEeHHEro mupa [9, c. 140].

Ota JOMHMA TOJydYaeT JalbHEIlee pa3BUTHE B PYCCKOW peIMruo3Hoil ¢unocoduu,
ocobenHo B pasmbinuieHusx H.A. bepaseBa, ans xoroporo cBoboga 1ayxa Oblia He
MICUXOJIOTMYECKUM KOMGPOPTOM, a JpaMaTUYECKIM aKTOM BHYTPEHHETO OCBOOOXACHUS OT BIACTU
YCPEIHEHHON COIMabHONW HEO0OXO0IUMOCTH. B TakoM MOHMMaHUK HE3aBHCHMOCTBH PEan3yeTcs
yepe3 CO3HATEIbHOE MPOTUBOCTOSIHUE MUPCKOM CyeTe, IIaOJIOHHBIM POJISIM M MAaCCOBBIM HOpMaM,
KOTOpBIE TMOAMEHSIIOT >KHBO€ BHYTpEHHEE ObITHE BHEIIHEH MPHUCIOCOOIEHHOCThIO. YXOA OT

00OBIZIECHHOM 3alaHHOCTH Yy bep/sieBa He 03HaYaeT aHAPXUUYECKOTO Pa3pyIIECHUs BCEX CBA3EH, a
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npenmnonaraetT OOJIE3HEHHOE, HO HEOO0XOAMMOE OCBOOOXKIEHHE JMYHOCTH OT HaBA3aHHON
UJCHTUYHOCTH, OJaroaapsi 4ueMy 4elIOBEeK BBIXOAMT K Oojiee MIyOOKON TyXOBHOM pealbHOCTH U
HAYMHACT MBICTUTH ce0s1 B TIEPCIIEKTUBE BHICIICH UCTHHBI [2, . 35]. CnemoBarensHO, CBOOOA HE
CBOJUTCS K TMPOU3BOJHHOCTH, HAMPOTHB, OHA TpeOyeT BBICOKOH CTENEHW BHYTpPEHHEH
COOpPaHHOCTH, JINYHOW OTBETCTBEHHOCTH M MY’KECTBA BbIIEPKUBATH JIaBJICHHE OOIIECTBEHHOTO
MHeHus. C TOUKU 3peHUs aKkaJeMuueckoil punocoduu 370 BOZMOXKHO JUIIb TaM, TJI€ BHYTPEHHUI
MHp 4Y€JIOBEKa CTPYKTYPHUPOBAH KaK LIEJTOCTHAsI CUCTEMa, BKJIIOYAIOIIAs YCTONYMBBIC IEHHOCTH,
YHUKQJIBHOE MHUPOBOCHIPUATHE, MHUPOBO33PEHUECKYIO MOCIEAOBATEIBHOCTh U BBICTPaJaHHbBIC
yoexaenus [6, c. 146].

DTUYECKOE OCMBICIIEHHE aBTOHOMHH MPHOOPETAET HEMOCPEACTBEHHYIO MPAKTHUYECKYIO
3HAYUMOCTH B T€X 00JIaCTSIX, IJIe 0COOCHHO OCTPO CTOHT BOIPOC O 3aIIUTE CO3HAHUS OT BHEIITHETO
KOHTPOJISI M HaBS3BIBAHUS UyXHX Ieie. OMHUM u3 HamOojee BaKHBIX IMPHUMEPOB SBISETCS
dbopMUpOBaHNE YCTOMUYMBOCTH K MAaHUIYJIITUBHBIM BO3JCHCTBUSIM, B YACTHOCTHU B MMOAPOCTKOBOM
cpene, riae MOTPeOHOCTh B MPU3HAHUU W TPUHAMICKHOCTH JAENaeT JIUYHOCTh OCOOEHHO
YyBCTBUTEIHHON K JIABJICHHUIO TPYMIBL. B 3TOM KOHTEKCTE MPOTYyKTUBHOM OKa3bIBAETCS TEOPHS
KOTHUTUBHOT'O JMCCOHAHCA, pACCMAaTPUBAIONIAsl YCTAHOBKY HE KaK U30JIMPOBAaHHOE MHEHHE, a KaK
JTUHAMHUYECKOE SJMHCTBO KOTHUTUBHOTO, AP (EKTUBHOTO U IMOBEACHYECKOTO KOMITIOHEHTOB. Takast
MEPCIEeKTHBA MO3BOJISIET MOHATH, YTO 3allUTa OT MAHUMYJSIUU HE MOXET CBOAMUTHCS JIMIIL K
coo0IIeHn0 HHPOpPMAIIK O PUCKaX: HEOOXOAMMAa OJHOBPEMEHHO paboTa ¢ AMOIHMOHAIBHBIMU
peakIusIMU U 3aKperyieHue HAaBBIKOB aBTOHOMHOTO JiericTBHs. Korma nmpodunakTuka BKIIOYAET
WH()OPMHUPOBAHUE O JCCTPYKTHBHBIX CTPATETHAX BIUSHHUS, (OPMHUPOBAHUE KPUTHUECKOTO
OTHOINICHUSI K HUM U TPEHUPOBKY MOBEICHHUSI, OCHOBAHHOT'O HAa BHYTPEHHEM PEIICHHH, BO3ZHUKAET
cuHepretnueckuii  3ddexr, Omaromaps KOTOPOMY OTHENbHBIE JIIEMEHThl JTUYHOCTHOMN
YCTOMYHUBOCTU COEAMHSIOTCS B IIEJIOCTHYIO cucTteMy compoTuieHus [1, c¢. 280]. Tem cambim
MpaKkTUYeCKasl TCUXOJIOTHS TMOATBEpkaaeT (UI0oCODCKUN TE3UC O TOM, YTO ABTOHOMHUS HE
SBIIIETCS. OTBIICYCHHBIM UJEATIOM, a MpEICTaBiIsieT coboi GopMUpYEeMyl0 CIOCOOHOCTD,

3alIUIIA0IYT0 YCJIOBCKA OT IIPCBPAILICHHU B 00BEKT qy>K01>'I BOJIN.
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Kakam JocmyxamoOer baaradaiiyibl

Kanaunar ncropudeckux HayK, CTapIIni IIPENoAaBaTeiib
Xap:kayos Illanxap baszapanuesuu

Maructp, crapmuii npenojgaBareib

Kocnan0eroBa Hyp6axsiT AGApaxMaHOBHA

Maructp, crapuinii npenojiaBaTesib

MCKYCCTBEHHBIIA UHTEJUIEKT Y BYAYIIEE YEJTOBEUECTBA,
UCTOPUYECKHI ONBIT U ®UJIOCOPCKOE OCMBICJEHUE

AHHOTaHI/ISII B craTtbe paccMaTpruBaCTCA BJIMAHNUC HCKYCCTBGHHBIﬁ HWHTCJIJICKT HAa Pa3BUTHUC
oOmiecTBa depe3 MpU3My UCTOPHYECKOTo ombiTa U (uinocodckoro aHammsa. Ocodoe BHUMaHUE
YIENSIETCS COIMOCTABJICHUIO COBPEMEHHBIX TEXHOJOTHYECKUX M3MEHEHHH C IMOCICICTBUSIMH
[IpombIlTICHHAsT PEBOJIIOLIMS M WX BO3JCHCTBHIO HAa COIMAIBHYI CTPYKTYpy. Tarke
AQHAJTM3UPYIOTCSI JTUYECKUE M MHUPOBO33PCHUYECKHE MPOOJIEMBI, CBSI3aHHBIE C Pa3BUTHEM
TEXHOJIOTHI 1 OyIyIIMM YeJIOBEYCCTBA. aHATH3UPYIOTCS (DAKTOPBI, CIIOCOOCTBYIONINE CHIKEHUIO
(1)1/13H‘~I€CKOI71 AKTUBHOCTH CpPEAW MOJIOACKH, U HX BJIUAHHUC Ha (1)I/I3I/I‘-ICCKO€ U TICUXHUYCCKOC
310poBbe. PaccMaTpuBaroTCs MpakTHYECKUE MEPBI i COBPEMEHHBIE MOAXO0/IbI, HapaBIeHHbIE Ha
MOBBIIICHUE JIBUTATENIbHON aKTUBHOCTU U (POpMHpOBaHHE YCTOMUYUBBHIX MPHUBBIUEK 30POBOTO

0o0pa3a >KU3HHU.

Kntouegvie  cnosa:  uckyccmeenmviil — UHMENIEKM,  NPOMBIULIEHHAS — PeBONIOYUS,
MeXHON02UYeCKUll npocpecc, QuIocoQus COHAHUA, IMUKA, asmomamuzayus, Oyoyuee
yenogeuecmaed, COYUAIbHbIE USMEHEHUS.

Keywords: artificial intelligence, industrial revolution, technological progress, philosophy

of consciousness, ethics, automation, the future of mankind, social change.

YennoBeuecTBO BCET1a CTPEMUIIOCH BBIMTH 3a ITPEAEIIbl BOZMOXKHOTO. C ApEeBHENIINX BPEMEH
YEJIOBEK CO3[aBall OpYyIus TpyZa, pa3BUBal HayKy, CTPOMII IOpoJa W MCKal OTBETHl Ha
(byHIamMeHTalIbHbIe BOIIPOCH! ObITHs. Kax10e HOBOE OTKpPBITHE CTAHOBMUJIOCH IIIaroM BHEPEN, HO
OIHOBPEMCHHO CTaBWJIO MEPC] JTHOAbMH HOBBIC BBI3OBEI. CeFO}IHfl MBI SABJISIEMCA CBHUACTCIAMU
OYEPETHOTO MEPEIOMHOTO 3Tala — CTPEMUTEIBHOTO Pa3BUTHA HCKYCCTBEHHOTO HMHTEJUIEKTA,

KOTOpBIﬁ MEHSET He TOJIbKO BHEIIHUM MHP, HO U CaMO IMOHUMAHHNEC YCJIOBCKA.
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Ha mnepBblii B3rfsii MOXET IOKA3aThCs, YTO WCKYCCTBEHHBIH MHTENIEKT — 3TO
UCKJTIOYUTENIbHO COBPEMEHHOE SIBICHUE, HE MMEIolee aHaJoroB B mpouuioM. OIHAaKO UCTOpUS
CBUJCTENLCTBYET 00 o0parHoM. UYenoBeYecTBO YK€ HEOAHOKPATHO CTAIKUBAIOCh C
TCXHOJIOTUYCCKUMH PCBOJIONHUAMHA, KOTOPLIC KAPpAWHAJIBHO MCHAMU YKIIAJ JKU3HHU. OI[HI/IM u3
Haubosee SpKUX MpUMEpOB siBisieTcs [IpombinuieHHas peBoionus. B 3TOT mepuon MamimHb
HAYajgy 3aMEHSTh PYYHOU TPyH, UTO BbI3BAJIO MaclITaOHbIE COIMAlIbHbIE M3MeHeHusd. Jloau
MOKUJATM JIEPEBHH M TEPECesUINCh B ropojia, (POPMHPOBAIMCH HOBBIE KIIACCHI, M3MEHSIIACH
CTPYKTypa SKOHOMUKH.

OTH U3MEHEHHUs CONMPOBOXKAAIUCH HE TOJBKO MPOTpeccoM, HO W Kpuzucamu. MHorue
OIacajycCh, YTO MAIIMHBI JIUIIAT UX PabOThI, pa3pyllaT MPUBBIUYHBIN YKIIA] )KU3HU U IPUBEIYT K
Jerpajanuu o0necTBa. B Kakoi-TO CTENEHH 3TH CTPax¥ ONPABIAINCH: YCHIMIOCH COUATBHOE
HEPABEHCTBO, BO3HHUKIH TSDKENbIC ycloBUS Tpyna. OIHAKO CO BpeMEHEM OOIIECTBO CMOTJIO
azantTupoBarbcs. beutu pazpaboTaHbl HOBbIE 3aKOHBI, YIYUIIEHBI YCIOBUS TPY/ia, & TEXHOJIOTUU
CTaJId HEOTHEMJIEMOH YaCThIO KU3HHU.

CeroiHs cutyalusi HOBTOpsieTCs, HO Ha OoJiee ryookoM ypoBHe. Eciii paHbllie TEXHOIOTHH
3aMeHsUT (PU3UYECKUN TPy, TO TENepb OHU HAYMHAIOT KOHKYPHUPOBATh C WHTEIUICKTYyaJIbHOU
JESTCIIbHOCThIO YelIOBeKa. VICKYCCTBEHHBIH WHTEIUIEKT CIIOCOOCH aHAIM3HPOBATH OTPOMHBIC
00BEMBI MHGOpPMAIIUH, BBISBIATH 3aKOHOMEPHOCTH, NMPUHUMATh PEIIeHUs M Jake CO3/1aBaTh
TEKCThI, MY3bIKy W TMPOW3BEACHUS HCKYCCTBA. JTO 3acCTaBisieT 3aJyMaThCsi O TpaHHIAX
YEJIOBEYECKUX BO3MOKHOCTEM.

BOHpOC O COOTHOIICHHH YCJIOBCKAa U MAlIMHbI CTAHOBUTCA LCHTPAJIbHBIM B COBpeMeHHOfI
dbunocodun. C Touku 3peHus Gunocodusi co3HaHUS, CO3HAHHE — ITO CIOKHOE U MHOTOTPaHHOE
SBIIEHUE, BKIIIOUAlolIee B ce0sl He TONbKO PAllMOHAIILHOE MBINIJICHUE, HO U SMOIUH, UHTYHUIIHUIO,
CyOBEKTUBHBIH OIBIT. MalInHa MOKeT UMUTHPOBATh MBILLIEHUE, HO OCTAETCSI OTKPBITHIM BOIIPOC:
crocoOHa JIM OHa YyBCTBOBaTh? MOXKET Jin OHA 00J1aaTh CAMOCO3HAHUEM ?

OTH BOMPOCHI UMEIOT HE TOJBKO TEOPETHYECKOEe, HO M MpakTU4eckoe 3HaueHue. Ecnu
HCKYCCTBEHHBI HMHTEJUIEKT JCHCTBUTEIBHO CMOXET JOCTUYh YPOBHS, COIMOCTaBHMOIO C
YEJIOBEUYECKUM Pa3yMOM, 3TO MPHUBEAET K PaJIUKAIBHBIM M3MEHEHUsSM B oOmiecTBe. [losBUTCS
H606XOHI/IMOCTI) nepecmoTpa MOHATHHU JIMYHOCTHU, OTBETCTBECHHOCTHU U JAXKE MOPAJIH.

Oco0oe MecTo B ’TOM KOHTEKCTE 3aHUMaeT JTHKa. Pa3BUTHE HCKYCCTBEHHOTO MHTEIIEKTa
CTaBUT TMepeJ 4YEIOBEYECTBOM CIIOKHBIE MOpallbHble JuieMMmbl. Kto Oymer Hectu

OTBCTCTBCHHOCTD 3a PCIICHUA, IPUHATBIC aHFOpI/ITMaMI/I? MosxHOo 1 JOBECPHUTH MAallIMHEC ITPUHATUC
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peleHni B TakuxX cepax, Kak MeAuLuHa Wi npaBocyaue? I'ie npoxoanT rpaHuiia JomyCTUMOTO
BMEULIATEJIbCTBA TEXHOJIOTUH B KU3Hb YEJIOBEKa?

Kpome Ttoro, Bo3Hukaer mnpobsema cBoOOabl. Eciu MammHbl CHOCOOHBI BBIIOIHATH
OOJBIIMHCTBO 3a/1a4 ObIcTpee U 3P PeKTrBHEE, HE MPUBEAET JIU 3TO K TOMY, UTO YEJIOBEK YTPATHT
CBOIO 3HauMMOCTh? He cTaHeT jM OH 3aBUCHMBIM OT TEXHOJOIMH, yTpaTHB CHOCOOHOCTh K
CaMOCTOSITEJIbBHOMY MBIIIICHUIO?

Hcropus naér HaMm OCHOBaHMS i pa3MblluieHu. Kaxaas TexHonornyeckas peBOJFOLHS
COIPOBOYKAAIACH ONIACEHUSMH, HO B KOHEUHOM UTOTE IIPUBOMIIA K Pa3BUTHUIO o01iecTBa. O1HaKO
3TO pa3BUTHE HUKOTI'/Ia HE TPOMCXOAMIIO CaMo I10 ce0e — OHO TPeOOBAJIO YCUIIUH, pEryITUPOBaHUS
Y OCO3HAHHOTO MOAXO0/A.

CoBpeMEHHBII MUpP YK€ CTAJKUBAE€TCA C IOCJIEICTBUSMU BHEJIPEHMS] HCKYCCTBEHHOI'O
MHTEJUIEKTa. ABTOMATH3AIMs TIPOU3BOJICTBA MIPUBOAMT K COKPAIICHUIO pPa0OYHX MECT, OCOOCHHO
B cepax, CBA3aHHBIX C PYTHHHBIM TPyIOM. B TO e Bpems MOSBISAIOTCS HOBBIE Npodeccud,
TpeOyIoLe BBICOKOTO YPOBHS KBATM(PHUKALMU. DTO YCHIIMBAET COLIUAIBHOE PACCIOCHUE U CTABUT
nepes rocy1apcTBaMu 3ajauy peOpMUPOBAHUS CUCTEMbl 00pa30BaHMUSL.

He MeHee BaHBIM sIBISETCSA KyJIbTYPHBIM acleKT. VICKyCCTBEHHBIM MHTEIUIEKT BIUSAET HA
CHOCOOBI KOMMYHUKAIMH, BOCIIPUATHE HH()OPMAINH U 1axe Ha (OPMHPOBAHUE MUPOBO33PCHHUS.
Jlronu BCE€ yalle MoJararoTCsi Ha aITOPUTMBI, JTOBEpsss UM BBIOOp HOBOCTEH, peKOMEHJalui U
peueHniH. OTO MOXKET MPUBECTH K CHU)KEHUIO KPUTHUECKOTO MBIIIIEHUS M (OPMHUPOBAHUIO
«MH(POPMAIIMOHHBIX ITy3BIPEII».

BwmecTe ¢ TeM Henb3s OTpULIATH U MOJIOKUTENIBHBIE CTOPOHBI. VICKyCCTBEHHBIN MHTEIUIEKT
OTKPBIBAET HOBBIE TOPU30HTHI B MEJUIIMHE, TOMOTasi JUarHOCTUPOBATh 3a00JIeBaHUs HA paHHHUX
cragusx. OH cIOCOOCTBYET Pa3BUTUIO HAyKH, YCKOpsAs 0OpabOTKY AAHHBIX U MOJAEIMPOBAHUE
CIIOKHBIX TporieccoB. B o6pasoBanuu MU no3BomnseT co3naBaTh MHAMBUyabHbIE TPOTPAMMBI
00y4€eHHsl, yYUTHIBAIOIINE OCOOCHHOCTH Ka)KJI0TO YeIOBEKa.

Taxum 00pa3oM, HCKYCCTBEHHBIH HHTEIUIEKT SIBJISETCS OAHOBPEMEHHO M BO3MOKHOCTBIO, U
BbI30BOM. Ero BiMsHME Henb3sl OLCHUBATH OJHO3HAYHO. BCE 3aBUCUT OT TOro, Kak MMEHHO
YeJI0BEYECTBO OYAET UCI0JIb30BATh 3Ty TEXHOJIOTHIO.

OO6parasich K ICTOPHUECKOMY OIBITY, MOXKHO CJIe1aTh BaXKHBIN BBIBOJ: TEXHOJIOTUU CAMU
1o cebe He onpeAenstoT Oyayiiee. X 3HaueHHe 3aBUCUT OT COLMANIBHBIX M KYJIbTYPHBIX YCIIOBHIA,
a TaKke OT LEHHOCTEeW, KOTOPBIMH PYKOBOJCTBYeTCs o0mecTBo. ViIMeHHO 31ech ¢unocopus
UIPAET KIOYEBYIO poiib. OHA MOMOraeT ONpeIeanTh, KaKue LENN SBISI0TCS TPUOPUTETHBIMU, U

KaKue rpaHulbl HEJIb3A MCPECTYNATh.

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 87
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

Bynymiee denoBeyecTBa B 3MOXY MCKYCCTBEHHOTO MHTEIUIEKTa OCTAETCS OTKPBITBIM.
Bo03MOXHBI pa3inuyHbIe CIIEHAPUH: OT TAPMOHUYHOIO COCYIIECTBOBAHUS YEJIOBEKA M MAIHUH J10
KOH(IJIMKTOB U Kpu3ucoB. OqHaKo Hanbojee BEPOSTHBIM NPEACTABISIETCS MyTh, IIPH KOTOPOM
TEXHOJIOTUM OYyAyT DPa3BHBATHCSA IOJ KOHTPOJIEM OOIIECTBA, C YYETOM STHUECKHUX HOPM U
T'YMaHUCTUYECKUX IPHUHIIUIIOB.

B koneunom cuére, Borpoc o OyayIieM — 3TO BOIPOC O caMOM desioBeke. YTo Mbl ieHuM?
K uemy crpemumcsi? ['0TOBBI 11 MBI HECTH OTBETCTBEHHOCTH 3a CBOM M300peTeHus? OTBETH Ha
3TH BOTIPOCHI OMPEAECIIAT HE TOJIBKO CYAbOY TEXHOJOTH, HO ¥ Cy/1b0Yy YeJI0BEYECTBA B LIETIOM.

Takum o6pazoM, McKycCTBEHHBIH HMHTEJUIEKT SIBJISETCS HE MPOCTO ATAllOM HAay4HO-
TEXHUUYECKOTO Mporpecca, a BaXHEUIIUM (QaKTOpOM, TPeOYIOIIUM TIyOOKOTO OCMBICICHUS.
Hcropus naét HaMm ypOKH MPOLLIOTO, PHIIOCOPHS — WHCTPYMEHTHI ISt TOHUMaHUS HACTOSAIIETO,
a OyIymiee 3aBHCUT OT TOTO, KaK MBI CyMEEM COSIMHUTH 3TH 3HAHMUS.

VIMEHHO NO3TOMY TaK Ba)KHO pacCMaTpUBaTh Pa3BUTHE MCKYCCTBEHHOI'O MHTEIUIEKTa HE
TOJIKO C TEXHUYECKOH, HO M € TYMaHUTApPHON TOYKHU 3peHusd. ToJbKO B 3TOM ciyuae
YeJI0OBEUYEeCTBO CMOXKET COXPAHUThH CBOIO CYIIHOCTh, HE TIOTEPSIB ce0s1 B MUPE CO3AAHHBIX UM Ke

TEXHOJIOTUH.
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Ilemarornyeckue HaAyKHu
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ApmomkuHa Okcana BukropoBHa
3aBeayromIasi OYHOTO OTICICHUS

KI'b IOV Cosercko-I"aBaHCKHI TPOMBIIITIEHHO-TEXHOJIOTUYECKUN TEXHUKYM

OCOBEHHOCTHU ITPOHECCA AJAIITAIUU ITIOAPOCTKOB K YCJIOBUAM
OBYYEHMUA B CIIO

Amnnorarus: [lepexo U3 mKOIBl B CUCTEMY CpEIHETo MPo(hecCHOHATLHOTO 00pa30BaHUS
COTIPOBOXIACTCSI U3MEHEHHEM yueOHOT0 hopmarta, TpeOOBaHUH M COLIMAILHOM CpeIbl. A anTaius
MOJAPOCTKOB K HOBBIM YCJIOBHSIM IIPOTEKAET HEPABHOMEPHO U 3aBUCUT OT FTOTOBHOCTH JIMYHOCTH K
CaMOCTOSITEJIbHON YU4eOHOU e TeIbHOCTH, KOMMYHUKATUBHON KOMIIETEHTHOCTHA M MOTHBaluu. B
CTaTh€ MPOAHAIU3UPOBAHBI IICUXOJIOTMYECKUE, THIAKTUYECKUE U COLIMATIbHO-OPTaHU3ALIMOHHBIE
ACMEKTHI aJIJalTAllMOHHOTO IIpoliecca cTyeHToB nepBoro kypca CI10. Ocoboe BHUMaHHE YIEIEHO
dakTopaM pucKa [e3aganTaliu, CpeAr KOTOPBIX — HH3Kasg ydeOHas MOTHUBAIUs, KOHQIUKT
OXXKMJIAaHUM M pPEATbHOCTH, TPYAHOCTH B YCTAHOBJICHUM MEXKIMYHOCTHBIX KOHTAKTOB.
[IpeacraBnensl naHHbIE poccHiickux ucciaeaoBanuii 3a 2023-2025 ronbl, (UKCHUpYyIOIINE
TUHAMHUKY  QJalTalldOHHBIX  Tokazateineid.  OO0O3HAUeHBl  HANPABICHHUS  IMICHUXOJOTO-

NneaarorundyceCKoro COnpoBOKKACHUA IICPBOKYPCHUKOB.

Knrwouesvie cnosa: noopocmku, nep8oKypcHuxu, oezaoanmayus, HNCUXON0SUYECKOe
Cconposodcoenue, a0anmayusl.
Keywords: adaptation, secondary vocational education, adolescents, first-year students,

maladaptation, psychological support, educational motivation.

[Toctyniienue B KoUK KaK KpUTHUECKUM Tiepruo/ ouorpaduu.

[Toctynnenue B yupekaeHue CpeHero npogeccuoHaIbHOro 00pa3oBaHUsl — COOBITHE,
pasfernsoolee MOAPOCTKOBBIA ONBIT HAa «J10» U «mociey. IlIkonapHas KU3Hb 3aBEpIIAETCS.
Bnepenn — nHOM peXxuM 3aHATUH, HOBBIE MPETIOABaTENN, HE3HAKOMOE OKpyxkeHne. opmanbHO
9TO NPOJOJKEHNE 00pa3zoBaTenbHOro myTy. I1o cymecTBy — cMeHa )KU3HEHHOTO YKIIaJa.

UccnenoBanne Koanenko u CumoHOBOM, mpoBenénHoe B 2024 roay Ha Oase jaecsaTH
koytekel LleHTpanbHOro (enepanbHOro okpyra, mokasano: okoio 43% mepBOKYPCHHUKOB
UCIBITHIBAIOT BBIPA’KEHHBIE TPYIHOCTH Ha dTare BXOXKAEeHUs B yueOHbIN mpouecc. [Ipuuém peun

ua€T HE O BPEMEHHOM JUCKOMQOpPTE, a O CHUCTEMHBIX CIIOXKHOCTSIX, KOTOphle 0e3
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[EJICHAIIPaBICHHON MOAIEP>KKM MOTYT MEepepacTd B YCTOWYHMBYIO Ae3afantanuio. lpumepHo
nsATass 4acTb OOCIIEJJOBAaHHBIX CTYACHTOB IpHU3HABalach, 4YTO BCEPhE3 MOAYMBbIBAIA O
IpeKpalieHn 00ydeHHs B IEpBhHIe [BA MecAa YUEOBI.

Kaptuna, Brpouem, HEOIHOpPOAHAs. 3HAUMTENbHAs YacTh IOJAPOCTKOB aJaNTUPYETCs
OTHOCUTENIbHO ObIcTpo. KTO-TO HaxoauT B HOBOM cpene BO3MOXKHOCTH ISl caMOpealiu3alluu,
KOTOPBIX HEe ObLIO B mIKoie. Jpyrue ke MecsllaMyd He MOTYT BBIUTH U3 COCTOSIHUSI BHYTPEHHETO
KOH(JIMKTA MEXKAY OXKHIAHHEM U PEaIbHOCTHIO.

311eCh CTOUT CJIeNIaTh OTOBOPKY: MPOOJIEMBI alaTalliy HE BCeraa MaHU(PECTUPYIOT cpasy.
HexkoTopsie cTyaeHTs! hopManbHO MOCEUIAOT 3aHATHS, HO BHYTPEHHE OCTAIOTCS OTUYKIEHHBIMU
OT y4eOHOTO mpollecca, HE YYacTBYIOT B KOJUICKTUBHOM >KM3HHM TPYIIbI, HE BBICTPAHBAIOT
3HAUYMMBIX COLIMAJIBHBIX CBSI3eU. JTa

«THXas Je3amanranusy, kak e€ HapiBaeT Cepreesa B padore 2023 rona, He puKcUpyeTcs
B OTYMCICHHUSX M TMPOMYCKaX, HO B JOJITOCPOYHON IEPCIEKTHBE OKAa3bIBaeTCSI HE MeEHee
pa3pyLIUTEIbHOM.

[lo nanueiM Poccrara 3a 2024 ron, uncinenHocts cryaeHtoB CIIO B Poccum cocraBuiia
okonmo 3,1 wmmmoHa 4yenoBek. ExxerogHo cuctemy mnomonHsoT mopsinka 900  Thicsd
NEPBOKYPCHUKOB. 3HAUUTEIbHAS UX YacTh — BUEPALIHUE IEBSITUKIACCHUKU, TO €CTh IOJPOCTKU
15-16 ner, 4bst TUYHOCTHAS 3PENOCTh W TICMXOJIIOTUYECKAsh TOTOBHOCTh K CaMOCTOSITEIHHOMY
00yUYEeHHIO HaxOoAATCs elé B cTaAuu (POPMUPOBAHMSL.

Urto MeHseTcs IpU Mepexo/ie U3 MIKOJIbI B KOJUIEK.

He Ttonmpko pacnmcanwe u Habop aucuuiiuH. MeHsieTcst cama JIOTHKa Yy4eOHOM
JESITEIbHOCTH.

B 1mkone y4yeHUK TPUBBIKAET K €XEAHEBHOMY KOHTPOJIIO, YaCThIM OIPOCAM,
pPOIUTENBCKUM cOOpaHusiM, JHEBHUKaM. OIllEHKa BBICTABIIAETCS PErYJSIpHO, a €€ OTCYyTCTBHE
BOCIIpUHHUMAETCs Kak coObiTe. B komnemke — wMHasg cucrema. 3aech Oosblie
CaMOCTOSITEJIbHOCTH, MEHBIIIE€ BHEILIHETO KOHTPOJISI, OLIEHKH BBICTABIISIIOTCA HE 32 KaXK/blii OTBET, a
[0 UTOTaM MOJYJIS WIM MpaKTHYeCKoW paboThl. st KOro-to 3To cBoboaa u obierdenue. s
JIPYTUX — JI€30PUEHTALINS U TIOTEPsI OMOPHI.

Kak ormeuator bopucenko u ['yppsgHOBa, MHOrME€ IEPBOKYPCHUKH HE TOTOBBI K
CaMOCTOSITEIbHOMY ~ IUIAHUPOBAHUIO  BPEMEHHM,  pPACHpeleNieHHI0  Yy4eOHOW  HarpyskH,
OTBETCTBEHHOCTH 3a IPONYCKU. B mikose, Aake €cinM MOAPOCTOK MPOIMyCKal 3aHsTHS, €ro
poauTenerd BBI3BIBANIM, KJIACCHBIA PYKOBOAMTENb 3BOHWI JIOMOM. B Koiutemke nencTByer

IMPUHIMUIT B3POCIOCTH: NIPOIYCTUI — TBOS OTBETCTBEHHOCTh. He BCe MOJPOCTKH yMEIT C
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3TUM oOpamiarbes. YacTh CTYACHTOB HAuWMHAET IMPOIYCKaTh 3aHSATHS HE H3-3a OTCYTCTBUSA
MHTEpeca, a MIOTOMY YTO HE yCIIeBaeT OpraHu3oBaTh ceds. [[puHIMnuansHO MHBIM

OKa3bIBACTCs u dopmat B3aUMO/ICHCTBHUS c
npenonaBatensiMu. LIIKonbHBIA yunTens — Qurypa, Kak mpaBUiIo, SMOIMOHAIBEHO BKIIOUEHHAS
B Cynb0y y4eHMKa, BBIIIOJHAIONIAS B TOM YHMCIE BocmuTaTelnbHylo GyHKuuio. [IpenonaBatens

KOJUIEI KA BOCHPHUHHUMACTCA CTYACHTAMH CKOPEC KAaK HOCUTCIIb HpO(l)eCCI/IOHaJ'IBHBIX

3H3,HHI71, HMOTHOLICHUA 34€Ch CTPOATCA
Oonee hopMalIM30BaHHO. Jns1moApOoCTKOB, NPUBBIKIINX K
OMeKe, 3TO MOKET

BOCIIPUHUMATBHCS KaK paBHOAYLIHE.
Mensiercs u counanbHas cpeaa. HoBas rpynma. HoBele numa. YTpaueHsl HpexHUE
JIpyKeckue cBsi3u. KTo-T0 U3 0THOKIIACCHUKOB YIIEI B APYTOM KOJUIEK, KTO-TO OCTAJICS B IECATOM
kiacce. llonpocTky mNpuxoauTCs 3aHOBO BBICTpaWBaTh CBOE MECTO B KOJUIEKTHBE. 3]1€Ch
cpalaThIBaIOT HE CTOJBKO YUEOHBIE HABBIKH, CKOJIBKO KOMMYHUKATUBHAS KOMIIETEHTHOCTD.

[IpakTuka, oHAKO, IEMOHCTPUPYET HHOE: HE BCE MOJPOCTKU 00Jaal0T JOCTATOUYHBIMU
conuanbHbIMK HaBbikaMu. [lo manHeiM HukuTHHOM, mpeacTaBieHHBIM B uccienoBanuu 2025
rona, okoio 30% nepBokypcHUKoB CIIO HCTIBITBIBAIOT TPYIHOCTH B YCTAHOBJIEHUH KOHTAKTOB C
onHorpynmHukamMu. OCOOEHHO YSI3BUMBI HHTPOBEPTUPOBAHHBIE CTYIEHTHI, TOJAPOCTKH C HUZKON
CaMOOLIEHKOH, a TAKXKeE T€, KTO IPUILIEN B KOJUIEDK U3 MAIIOKOMIUIEKTHBIX CEJIBbCKUX IIKOJ.

Bropouem, 310 chopaBeqMBO He A BCeX CiaydaeB. YacTh CTYJEHTOB, HANpOTHB,
BOCITPUHUMAET CMEHY OKPY>KEHUsSI KaK BO3MOXXKHOCTh HadyaTh C YHUCTOTO JINCTA, W30aBUTHCS OT
HaBSI3aHHBIX B LIKOJIE POJIEU U penyTarui. [ HuX aganrtamnus IpoXOIuT Jerde, OCKOIbKY OHa
COIIPSKEHA C MO3UTUBHBIMU 0KUJAHUSIMU.

[Tcuxonoruueckue MEXaHU3MBbI aJaNTAIIMU U €€ Oapbephl.

AJtantanysi — HE OJJHOMOMEHTHBIN aKT, a MPOLIECC, PACTSIHYThIA BO BpeMeHH. [1o orieHke
TuxoMHpoBOH, MEpBUYHAA afanTanus NepBoKypcHHKa K ycioBusaM CIIO 3aHuMaer B cpeiHEM OT
Tpéx 1m0 mectu mecsueB. Ho 3tu cpoku ycinoBHbL. KTO-TO BCTpaMBaeTcs B HOBYIO Cpedy 3a
HECKOJIbKO HEZIEIb, KTO-TO HE aJJaTUPYETCS U K KOHILY ITIEPBOT0 Kypca.

[Iponecc BKIIFOYAET HECKOIBKO YPOBHEM.

Y4eOHo-103HaBaTeNbHas afanTtanus. CBs3aHa C OCBOCHHEM HOBBIX ()OPM M METOJIOB
y4eOHOM JesITeNbHOCTH. B Kolemke MoABIsSI0TCS 1a0opaTopHbie pabOThl, KypCOBBIE MPOESKTHI,
MIPOU3BOACTBEHHAS MpakTUKa. [IoApOCTOK JOJKEH OCBOUTH HE TOJIBKO COJIEPKAHHUE TUCIIUIIINH,

HO W TEXHOJIOTHIO pa6OTI)I ¢ M. Bo3Hukaer BOIIPOC: HACKOJIBKO IIIKOJa T'OTOBHUT K TaKkou
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CaMOCTOSITENIbHOCTHU?

CoumanbHo-nicuxonoruyeckas aganranus. [Ipeanonaraer BX0XXIeHUE B HOBYIO IpyIILy,
IPUHSTHE €€ HOPM, BBICTPaNBAaHNE OTHOLLIEHUH € PENO0IaBaTeSIMU U OAHOIPYIIITHUKAMU. 3/1€Ch
paboTaloT  MeXaHU3Mbl  HMJCHTU(UKALUHM,  TMOAPAXKAHUS, HMHOrIA — KOH(pOpMH3MA.
[TepBOKYpCHMK HILIET CBOE MECTO B KOJUIEKTUBE, U HE BCET1a 3TOT IIOUCK YCIIEIIEH.

IIpodeccronanbHO-MOTUBALMOHHAs ajantanus. Peuyb O TOM, HAaCKOJIBKO HOJPOCTOK
NPUHUMAET BEIOPAHHYIO CIIEHUANIBHOCTD, BUANT JIM B HEW CMBICII, CBSA3BIBACT JIU C HEW OyyIiee.
[IpoGiemMa B TOM, uTO 3HauMTenabHas 4yacTh cTylaeHTOB CIIO mpuxoauT B KOJUIEIK HE IO
IPU3BAHUIO, A 110 CTEUYCHUIO OOCTOSATENBCTB: HE NPOILEN B AECATHIA KJIaccC, POAUTENN HACTOSIH,
«tak noixyuywiocky». [1o nanueiM 3oToBoi, muib okoio 40% nepBokypcHukoB CIIO oco3HaHHO
BbIOMpau po(eccuro U roToBbl CBSA3aTh ¢ HEW Kapbepy. OcTanbHbIE HAXOASTCS B COCTOSTHUU
Ipo(ECCHOHATBHOIO CAMOOIIPEAEIICHHUS] — WA €r0 OTCYTCTBHS.

Yro npensTcTBYET aganrtanuu?

Huskuii ypoBeHb yueOHOM MoTHBauuu. Eciin moapoCcTOK HE BUIUT CMbICIA B 00yUEHHH,
ar00ble  TPYAHOCTH BOCHPUHMMAIOTCA KakK HENpeojosiuMble. MoOTHBaLUsS MOXET ObITh
NOJOpBaHa emé B IIKOJE — HEraTUBHBIM OMNBITOM, HU3KUMH OIIGHKaMH, KOH(IUKTAMH C
yuureasiMu. B kosiemke sTa mpobieMa He pelnaercs aBToMathyecku. Hepa3BuTble HaBBIKM
camoperysiuuu. ITogpocTok He yMmeeT IUIAaHUPOBaTh BpeMs, OpPraHU30BBIBATH ceOs,
COpAaBJIATHCA C BOJHEHMEM IHepeA SK3aMEeHaMH WM NyOJWYHBIMM  BBICTYIUIGHHAMU. B
pesyabpTare Jaxke MpH HAIMYUU CIOCOOHOCTEH

yueOHas eI TeIbHOCTh CTAHOBUTCSI HICTOUHUKOM CTpecca.

KoHQuuKT MeX1y 0XXHIAHUSMHU M pealbHOCThI0. MHOTHE aOUTYpPHEHTHI MPEICTABISAIOT
KOJIJIEJK KaK MECTO, IJIe «JIerde, YeM B IIKOJIe», TJe «MOKHO pacciabuTbes». CTOIKHOBEHUE C
PEaIbHOCTBI0O — HEO0OXOJMMOCTBIO OCBAaMBATH CIIOXKHBIE MPO(PECCHOHANBHbBIE UCHUIUIMHBI,
MPOXOJIUTH MPAKTUKY, OTYUTHIBATHCS O PE3YyJIbTaTaX — BbI3bIBAET Pa30uapOBaAHUE.

CommanbHasg wu3ossinusa. Eciim NEpBOKYPCHHK HE MOXKET BCTPOMTBCS B TPYIITy, OH
OKa3bIBAETCS B CUTYAllUU OJIMHOYECTBA, KOTOpasi yCHIIMBaeT o0mmuit crpecc. OcoOOEHHO 0CTPO 3TO
MEPEKUBAIOT TOAPOCTKH, A KOTOPBIX KOJUIEDK HAXOIUTCS B JIPYTOM TOpOJE€ U KOTOpbIE
OTOPBaHbI OT MPUBBIYHOTO OKPYKEHHUSI.

Poib 00pa3oBaTenbHON Cpe/Ibl U MeAarorHuecKoro COnpoBOKACHUS.

AnanTanys — HeE TOJBKO 3aJa4ya caMoro CTyeHTa. Bo MHOroM €€ yCrenHocTh 3aBUCUT
0T TOr0, KaKk OpraHu3oBaHa 00pa3oBaTelIbHas cpeia KOJUIe)Ka, HACKOJIbKO B HEH ITPelyCMOTPEHbI

MCXaHU3MBI IMOAACPIKKHU IIEPBOKYPCHHUKOB.
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Hexkotopeie yupexxaenus CI1O BHeApAIOT nporpaMmsl alalTalliOHHOIO COITPOBOXKICHHUS:
TPEHUHIY 10 TallM-MEHEDKMEHTY, KOHCYJIbTAllMM IICUXO0JIOTa, CUCTEMY KypaTOpCTBa, KOIza 3a
IpyIION NEPBOKYPCHUKOB 3aKPEIUISIETCS ONBITHBIN MTPENOJaBaTeNb WU CTYAEHT CTApIIEro Kypca.
Taxue Mepsl neiictButenbHO padoTaroT. [1o HabmoaerusM [1omoBoii, B KoJiekax ¢ pa3BUTOU
CHUCTEMOM TBIOTOPCTBA J10JIS CTYACHTOB, UCIIBITHIBAIOIINX CEPbE3HBIC aJalITALIUOHHBIE TPYIHOCTH,
cumxaercsa 1o 20-25% .

OpHako He BO BCEX YUPEKACHUSIX TaKHe MPorpamMmbl ecTb. YacTh KoJuleKEN AecTByeT
[0 MPUHIUIY «BBDKMBAET CWJIBHEHIIMID): KTO CIPAaBUJICS — MOJIOJEL, KTO HE CIIPaBHIICT —
oTuncieH. Takoi moaxo ] MPUBOAUT K BEICOKOM TEKYUYECTH CTYIEHTOB Ha IIEPBOM KypCe.

Baxna Taxxke armochepa B camoil rpymnme. Eciu B KOMIEKTHBE  CIOXHIACH
NOJJIEPKUBAIOLIAs Cpefia, I/1€ IPUHATO MOMOTaTh APYT APYTY, AEIUThCS KOHCIEKTaMHU, BMECTE
TOTOBHUTBHCS K 9K3aMEHaM, afanTaius MpoxoauT yierde. Ecimu ke rpynma pa3oOmieHa uin B Hel
JOMMHHUPYIOT KOHKYPEHTHbBIE OTHOILIEHUS, IEPBOKYPCHUKH OKa3bIBAIOTCS IIPEIOCTABIECHBI CaMU
ce0e.

[IpenogaBatenu TOXKe UIparOT KIOYEBYO ponb. llemaror, KoTOpeli BUIUT B
NEPBOKYPCHUKE HE MPOCTO «00y4aeMoro», a JUYHOCTh C €€ TPYJHOCTAMHU M MOTPEOHOCTAMH,
CHOCOOEH CYIIECTBEHHO O0JIETYNTh aJanTallHOHHBIN Mpoiiecc. Peds He 0 CHIKEHNH TPpeOOBaHUIA,
a 0 THOKOCTH, TOTOBHOCTH OOBSCHUTH MaTepHall IOBTOPHO, JaTh OOPAaTHYIO CBA3b, MOJIEPKaTh B
TPYZHOU CUTYALIHH.

3n1ech, BIpoueM, BO3ZHUKAET MPUHIUIHAIBHBIN BOMPOC: TOTOBBI JIM CaMH MPENoaBaTeln
CIIO k Tako#t ponn? MHOTHE U3 HUX — CIIEUUANNCTHI-IPAKTUKHY, PULIEIIINEe B 00pa3oBaHue
U3 TPOM3BOACTBA, M  IICUXOJIOTO-TIEJarorn4eckas MoAroToBKa y HUX MHUHHMMaibHa. OHHU
OTJIMYHO 3HAIOT CBOM IMpeaMeT, HO HE Bcerja MOHMMAloT, Kak paboTaTh ¢ MOJPOCTKAMU B
KPU3UCHBIN MEPUOJ UX PA3BUTHS.

[IpakTHueckue cTpaTerny NoAepKKH MEPBOKYPCHUKOB.

UTO MOKHO cIIeNaTh AJIsl CHUKEHUS! PUCKOB JI€3a4anTalun?

Juarnoctuka Ha Bxoje. Emé€ 10 Havana ydeGHOro roja MMEET CMBICT HPOBECTH
MICUXOJIOTUYECKOE TECTUPOBAHHE MEPBOKYPCHUKOB — OLIGHUTh YPOBEHb TPEBOXKHOCTH,
MOTHBAIIMHM, KOMMYHUKATUBHBIX HABBIKOB. JTO MO3BOJIUT BBISIBUTh «TPYIITY PUCKa» U OKa3aTh UM
aJIPECHYIO MOJJIEPKKY.

AJantanMoHHble TPEHUHTH B MEPBBIH MecsAll 00yueHHs. 3HAKOMCTBO C KOJUIIKEM, €ro
IpaBUJIaMU, TPATULUSAMU, TPEOOBAaHUSIMU. TPEHHUHT O TaliM- MEHE/DKMEHTY U CaMOOPTraHU3alINH.

KomannooOpasyrommue urpsl Juisi CIUIOYSHUS TPYTITIHL.
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Cucrema KypaTtopcTBa. 3akpeIuieHHe 3a KaKJ0M TPYIIoil NepBOKYPCHUKOB KypaTopa —
IpenojaBaTesiss WM CTaplIeKypCHHKa, KOTOPBIA IOMOTraeT pelaTh TEKyIIHe BOMPOCHI,
OTCJIEKHMBAET MIOCEIAEMOCTh, PEarupyeT Ha NIEPBbIC IPU3HAKY J€3aJalTalllu.

[Icuxomoruueckoe KOHCYIbTHpPOBaHUE. J[OCTyN K MCHUXOJOTY JOKEH ObITh MPOCTHIM U
KOH(UICHIMATBbHBIM. MHOIHE MOJPOCTKH HE OOpaliaroTcs 3a MOMOUIbIO, IOTOMY 4YTO OOsATCS
OTJIaCKU WJIM HE 3HAIOT, KyJ1a UJITH.

Bogieuenue B BHeyueOHYIO JiesTenbHOCTh. CTyneHUYecKre KiTyObl, CIOPTUBHBIE CEKIUH,
TBOPYECKHE KOJUIEKTUBBI — BCE 3TO KaHAJIbI COIUAIIM3AIINH, KOTOPBIE 00JIETYaloT aJanTaiuio u
MOMOTal0T HAWTU €IMHOMBILIUIEHHUKOB.

Pabora ¢ pomutensmu. [axe ecnu cryngenty CIIO yxke 16-17 ner, poaurtenbckas
HNOJJEPKKAa OCTAaéTcsi BaXXHBIM pecypcoM. Poaurtenbckue coOpaHMs, WHIUBUIYaJIbHbIC
KOHCYJIbTAIlli¥, UHPOPMUPOBAHUE O TPYIHOCTSAX MOJIPOCTKA — BCE ITO MOMOTAET BHICTPOUTH
CUCTEMY HOJIICPIKKH.

3aKiroueHue

AnanTtanus oJApOCTKOB K YCIOBUSIM O0yU€HUS B CUCTEME CPEeIHETr0 MPOo(heCCHOHATILHOTO
00pa3oBaHUsi — TMPOLIECC MHOTOYPOBHEBBIM, MPOTSHKEHHBIM BO BPEMEHHM W 3aBUCSIIUN OT
MHOXecTBa (DaKTOPOB. Y CIIEIIHOCTH BXOX/ICHHUS B HOBYIO 00pa30BaTEIbHYIO CPEy OTPEASISIeTCs
HE TOJIbKO JTUYHOCTHBIMHU XapaKTEPUCTHUKAMU CTYJEHTAa — €ro MOTHBALIMEH, caMOperyJisiiuei,
KOMMYHUKAaTUBHBIMU HaBbIKAMHU, — HO U TEM, HACKOJIBKO KOJUIEJ)K TOTOB K CO3JaHUIO
MOJIEPKUBAIOIIUX YCIOBUH.

Hannble poccuiickux uccneaoanuit 20232025 rooB GUKCUPYIOT: 3HAYUTEIbHAS YacTh
nepBokypcHUKOB CITO uchBITHIBaET TPYAHOCTH Ha dTare ajanTtaiuu, u 6e3 meneHanpaBIeHHOTO
MICUXOJIOTO-TIEarOrMYE€CKOT0 COMPOBOXKICHUS 3TU TPYJHOCTH MOTYT MEPEPACcTH B YCTOHUUBYIO
Jie3alalTalliio, OTYUCICHUs, TpodeccHoHalibHOe pa3zodyapoBaHue. (OCOOEHHO YSI3BUMBI
MOAPOCTKM C HHU3KOM y4eOHOW MOTHBalMeH, CcIabbIMU HaBBIKAMH CaMOOPTAaHHU3AIINH,
TPYIHOCTSIMU B YCTAaHOBJIEHUU COLIMAIBHBIX KOHTAKTOB.

[IpakTudeckasi 3HAYMMOCTh UCCIICIOBAHHIA B 3TON 00J1aCTH 3aKTFOYAETCs B BO3MOXXHOCTH
pa3paboTku A(DPEKTUBHBIX MPOTpaMM aAJANTAMOHHOTO COMPOBOXKICHHUS TEPBOKYPCHUKOB.
Cucrema KypaTopcTBa, IICHXOJOTHYECKOE KOHCYJIbTHUPOBAHUE, aJalTallMOHHBIE TPEHUHTH,
BOBJICUEHUE BO BHEYUYEOHYIO JESITENLHOCTh — BCE 9TO MHCTPYMEHTHI, KOTOPHIE JOKA3adl CBOIO
3P PEKTUBHOCTh U MOTYT OBITh MacIITaOMPOBAHHI.

JlanpHele ucciaeAoBaHus MOV Obl COCPEIOTOYUTHCS HAa CPABHUTEIHLHOM aHalln3e

aJanTaiiuOHHBIX CTpaTel"I/Iﬁ B KOJJICMXKax pa3jandHOro HpO(l)I/IJ'ISI, Ha HM3YUCHHUH TCHIACPHBIX
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0COOEHHOCTEM ajanTaluu, HAa OLEHKE JIOJrOCPOYHBIX A(PQPEKTOB IMCHUXOJIOTHYECKOrO
CONPOBOXKACHMS IIEPBOKYPCHHUKOB. Takyke NEPCHEKTHBHBIM IPEACTABISICTCS  U3y4YEHUE
U(PPOBBIX MHCTPYMEHTOB MOJACPXKKH aJanTallid — OHJIAHH-KOHCYJIbTHPOBAHUM, 4aT-00TOB

MICUXOJIOTHYECKOHN TIOMOIIU, aIalITUBHBIX 00pa30BaTEeNbHBIX TIAT(HOPM.
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baapernnnoBa DimHa PumaroBHa

Bbyakosa lapbs CepreeBHa

OOyuaromuecs

MyHunmmansHoe Or0KeTHOE 00pa30BaTEIbHOE YUPEKICHHUE JOMOHUTEIHHOTO

O6p&30BaHI/I5[ ((HHHTOpCKaﬂ JACTCKasd KOJIa UCKYCCTB Nel»

MOJEJIb BOJIOHTEPCKOM JEATEJIBHOCTU 1 HACTABHUYECTBA B
JETCKOM XOPEOT'PA®UNYECKOM KOJUVIEKTUBE (HA IIPUMEPE ITPOEKTA
«APYKBA, TBOPYHECTBO, TPAIULIUA» AHCAMBJIA «3AJOPUHKA»)

AnHoTauusa: B crtatbe mpencTaBieHa aBTOpPCKas MOJIENb OpraHU3alud BHYTPEHHErO
BOJIOHTEPCTBA B 00pa3lOBOM JETCKOM XopeorpaduieckoM KomiektuBe. Ha mpumepe mpoekra
«/pyx0ba, TBOpuUecTBO, TpaauLus» aHcaMOJs HapoAHOro TaHUa «3axopuHka» (JlsHTOD)
000CHOBBIBAETCS HEOOXOAMMOCTh CUCTEMHOI0 HACTABHUYECTBA KaK CKBO3HOIO METOJia pabOThl
CTapIMX Yy4YacTHUKOB. OmMcaHa TpexXypoBHEBas CTPYKTypa JESATEIBHOCTH BOJOHTEPOB-
HACTaBHUKOB MO HAIPABIICHUSAM: COLHUAIIbHAS CIUIOUYEHHOCTH («pyxk0a»), XyIokKecTBEeHHOE
pazButue («TBopuecTBO») UM (QopMUpOBaHME KOPIOPATUBHON KyJIbTyphl («Tpagunms»).
[IpuBeneHbl MPOMEXKYTOUHBIE pe3yiabTaThl BHeApeHus (2024-2026 rr.), mnokaszarenu
3 PEKTUBHOCTH U MEPCHEKTUBBl TUPAXKHUPOBAHUSA MOJEIU B YUPESKICHUSAX JIOMOIHUTEIBLHOTO

o0OpazoBaHus.

Kniouesvie cnosa: BOJOHTEPCTBO, HACTaBHUYECTBO, JETCKMH Xopeorpaduyeckuii
KOJIJICKTHUB, Hapo,HHLIﬁ TaHCL, MMPECMCTBCHHOCTb, KOPIIOPATUBHAA KYJIbTypad, HOIIOJHHUTCIBHOC
0o0pa3oBaHHe, MPOEKT «3aTOPUHKA.

Keywords: volunteering, mentoring, children's choreographic ensemble, folk dance,

succession, corporate culture, supplementary education, “Zadorinka” project.

B cucreme JOIIOJTHUTEIIBHOI'O 06pa3OBaHI/I$I JeTei 0coboe MeCTO 3aHUMAIOT TBOPYECKHUC
KOJUICKTHUBBI, KOTOPBLIC OJHOBPEMCHHO PCIIAOT XYJOXKCCTBCHHBIC, BOCIIMTATCIIBHBIE H
CONHUAIM3UPYIOINHUEC 3alavu. OIIHaKO MHOTOJICTHAA IIPAKTHUKA IIOKA3bIBACT, YTO JaKC IIpU
BBICOKOM HpO(I)CCCI/IOHaJ'IBHOM YPOBHC KOJUICKTHUBA €r0 BHYTPCHHAA COLHAJIbHAA CTPYKTypa

HY)XXJAa€TCA B  LCJICHAIIPABICHHOM pPa3BUTHH. OcobenHo OCTPO OTO IMPOABJIACTCA B
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Pa3HOBO3PACTHBIX IPYIINAX: CTAPLINE YYACTHUKHM HAKAIUIMBAIOT YHUKAJIbHBIM ONBIT, HO HE UMEIOT
JETUTUMHBIX KAHAJIOB €0 Mepeaaydy, a MiIaIlne UCIIBITHIBAIOT TPYAHOCTH ajanTtanuu [2; 3].

AHcaM0ub HapoaHoro taHua «3agopuHka» MBOY JIO «JIsHTOpCcKas aeTckas LIKoia
uckycctB Ne 1» (craTyc «0oOpa3oBbIi Xy10’KECTBEHHBIM KOJIEKTHBY») HACUUTHIBAeT okoio 100
BOCIIMTAaHHUKOB B BO3pacte oT 6 10 17 ser. B 2024 rony KOUIEKTUB YCHEIIHO HOATBEPANI 3TO
3BaHue. PykoBonut ancambiiem AutoBa Jluns HarumoBHa — «3acimyKe€HHBIN IeATEIb KYJIbTYyPbhI
XaHTel-MaHCUMIICKOr0o aBTOHOMHOro okpyra - Orpep». HecMoTpst Ha BbICOKHE TBOpUYECKHE
pe3yabTaThl, B aHcaMOiie OBUIM BBIABICHBI  CIEAYIOLIME TNPOOIEMBbI:  «pa3opBaHHAA
MIPEEMCTBEHHOCTH» (OMBIT CTApIIUX HE UMeeT (GOpMaIU30BAHHBIX KAaHAJIOB Iepeiayn), 1euuuT
He(OpMaIbHOTO OOIEHUS MEXAYy BO3PACTHBIMH TPYIaMHU, HEAOCTATOK SKCIEPUMEHTAIBHBIX
TBOPYECKHUX (DOPMATOB M OTCYTCTBHUE CHCTEMHOU pabOTHI MO (PUKCAITUHN U TPAHCIALUN UCTOPHU
KOJUJIEKTHBA.

B orBer Ha 3TH BBI3OBHI B 2024 TOAy OBUT WHUIMUPOBAH MPOEKT BOJOHTEPCKOM
nesitenibHOCTH  «lpyk0a, TBOpUECTBO, TpaAUIMs», KOTOPBIA IMpeajaraeT He pa3po3HEHHBIC
MEpOIPUATHS, a LEJIOCTHYI0 MOJENb, I/I€ HACTABHUYECTBO CTAHOBUTCS OCHOBHBIM METOJIOM
paboThI CTAapIIUX YYaCTHUKOB.

Lenb HacTOsALIEH CTaTbU — ONMUCATh OPraHU3AaLUOHHO-METOAMYECKYI0 MOJEIb MPOEKTa,
MPEJICTaBUTh MPOMEXKYTOUHBIE pe3ynbTarhl ero peamuzanuu (2024-2026 rr.) u ob6ocHOBAThH
BO3MOKHOCTh TUPXKUPOBAHUSA B IPYTUX TBOPUECKUX KOJIJIEKTUBAX.

1. TeopeTnueckue OCHOBBI M IPUHIUIIBI MOJEIH.

[Ipoektr OGa3upyercss Ha HECKOJBKHX TEOPETHMUECKHUX OCHOBAHUAX. Bo-mepBbIX, 3TO
KOHIICTIIIUST PA3BUTHS JIOTIOJIHUTENbHOrO oOpazoBanus nered npo 2030 roma, rae oTaenbHOE
BHUMaHUE YAENSeTCS BOCIMUTAHUIO COIMAIBHON OTBETCTBEHHOCTH U (POPMHUPOBAHUIO «MSITKHX
HaBbIKOBY (soft skills) [1]. Bo-BTopbIx, MeTOaUYECKHE PEKOMEHIAIMN 110 BHEJIPEHUIO 11€JIEBOM
MOJIeJI HACTaBHUYECTBA B 00PAa30BaTEIbHBIX OPraHU3AlMIX, I/I€ HACTABHUYECTBO MOHUMAETCS
KaK yHMBepcaJibHasi TEXHOJIOTHUS Mepe/laul OIbITa, 3HAaHUH U leHHocTel. B-TpeThux, 06001eHmne
JAY4YIIMX TPAaKTUK HACTaBHUYECTBA, NPEJACTABICHHBIX B COOpPHHKE 10 MaTepHaliaM
MYHMIIMIIAJIBHOTO KOHKypca «HacTaBHMK MOJOJBIX Heaaroron» [4], MO3BOJSET aganTHPOBATh
yCHEeIIHbIe MOAXOAbI ISl IETCKO-IOHOIIECKONH TBOPUYECKOM cpelibl. B-ueTBEPTHIX, yUUTHIBAETCS
IIPAKTHUKA KOPIIOPATUBHOIO BOJIOHTEPCTBA, INEPEOCMBICIEHHAs NPUMEHUTEIBHO K YCIIOBUSAM
Xopeorpagpuueckoro KOJIJIeKTHBA.

KitoueBass KkoHuenTyalbHass WHJes TMPOEKTa — «HACTAaBHUYECTBO KaK CIIy)KEHHE

KOJUIEKTUBY». BoJOHTep-HacTaBHUK (y4aCTHUK cTapilied WiIM OCHOBHOW rpynmsl, 14—17 ner)
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N0OpOBOJIBHO OepeT Ha ce0si OTBETCTBEHHOCTh 3a pPAa3BUTHE MIIAJIIMX TOBapHILIEH uepes
KOHKPETHBIE AEATEIbHOCTHBIEC IPAKTUKH.

[IpuHuMIBl MOIEIN:

- 100pOBOJILHOCTh — Y4aCTHE TOJIBKO Ha OCHOBE JIMYHOT'O JKEJIaHUS;

- IPUMEPHOCTh — HACTaBHUK JEMOHCTPUPYET AUCLUILUINHY, TPYIO0JI00HE U yBaK€HHE K
TpafUuLUsAM;

- IMAJIOT — PaBHOIIPABHOE ITAPTHEPCTBO, & HE aBTOPUTAPHOE PYKOBOJICTBO;

- TBOPYECKOE MAPTHEPCTBO — COBMECTHBIH MOMCK HOBBIX (hOpM;

- YBOKEHUE K TPaJuLUsAM — COXPAHCHHE U INPUYMHOXKEHHE KYyJIBTYpPHOIO HaClIeIus
aHcamoOs.

HoBusna monenu 3akiaro4aeTcss B TOM, YTO HACTaBHUYECTBO HE BBIACISAETCS B OTIEIBHOE
HallpaBJI€HUE, & CTAHOBUTCSI CKBO3HBIM METOJOM, IPOHU3BIBAIOIIMM BCE TPU COJEPKATEIIbHbBIC
muHun: «/pyx6a», «TopuectBoy», «Tpamunus». Kaxaslii BOJOHTEp BBIOMpPAET OAHY WM
HECKOJIbKO JIMHUH, HO B JIIOOOM cilyyae JeHCTBYET KaK HaCTaBHHUK.

2. Opranu3anyoHHas CTPYKTypa U COACpKaHUE HaIIPaBJICHUN.

OpranuzanoHHasi CTpyKTypa IpOeKTa MpecTaBieHa Ha pUCYHKe 1.

LIEJIb [TPOEKTA
CO3JJaHUE TBOPUYECKOT'O CINIOYEHHOT'O KOJIIEKTUBA C
CIJIBHBIMH TPaIUIMSIMA M HHCTUTYTOM HACTaBHUYECTBA
AAPO CUCTEMbBI: HACTABHUK
Craryc 1 poJib BOJIOHTEpa:

OTBETCTBEHHOCTD, IPUMCPHOCTD, KypaTOpPCTBO,

METOJI0JI0THS pabOoTHI l
| JAPYXBA TBOPYECTBO TPAAULIMA
Llens: ens: Ilenb:
colMaIbHas XYI0KECTBEHHBIH POCT U KOpPIHOpaTHBHAS
CINIOYEHHOCTH U pasBuTHE KyJIBTYpa
TIOJIJIepIKKa IIPEeMCTBEHHOCTD
OXUJIAEMBIN DODEKT 7
yCTOIUMBOE, CaMOPA3BHUBAIOIIEECs] COOOIIECTBO C
YHUKAJIbHO! KYJbTYPOIi, TJI€ KaKIbli UyBCTBYET
OTBETCTBEHHOCTH 32 JIPYyTUX M 00IIee Ae0

Pucynok 1. CTpykTypHasi cxeMa BOJIOHTEPCKOM AeSITeIbHOCTH
SAnpo cucremsl — cratyc «HactaBHuk». BonoHTep, MpUHUMAIOIMINI ATOT CTaTyC, 00sI3aH:

- IPOMTH BBOJHBIA MHCTPYKTAX [0 OCHOBAM IE€JAaroruku oOIIeHNs U O€30MacCHOCTH;
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- KypupoBarth (11ecTBOBaTh) OJJHOIO WJIM HECKOJIBKMX MIIQAIIUX YYaCTHUKOB,;

- KOOPAMHUPOBATh CBOM JEHCTBHUS C XyI0’KECTBEHHBIM PYKOBOJUTEIIEM;

- BeCTH «/|HEBHUK BOJIOHTEpa-HACTABHUKAY.

Jlanee neqareabHOCTh CTPYKTYpUPYETCS 110 TPEM HAIIPABIICHUSIM.

2.1. HampaBnenue «/[pyx0a»: conpaibHas CIUIOYEHHOCTbD.

Lens — cozmanre KoMmbOPTHOM, JOBEPUTEIBLHOM Cpe/ibl. 3aa4i HACTABHUKOB:

- aJjanTanysi HOBUYKOB (CUCTEMA «IPYKECKUX Map»);

- opraHum3anus HeQOpPMalIbHOTO OOIIEHHUS (KUHOKIYObl, WIPOTEKH, TEMaTHYECKHE
BCTPEYH);

- BBICTYIUICHHE B POJIM TPETEUCKUX CYJCH» MPU MUKPOKOH(IMKTAX B MIAAIINX IPyIax;

- ICUXOJIOTHYECKasl MOJIEPKKa Mepe] KOHKYpcaMHu U KOHLEPTAMHU.

2.2. HanpaBnenue «TBopuecTBO»: Xy/10)KECTBEHHBII pOCT

Llesb — packppiTHE OTEHLIMANA Yepe3 HeCTaHJapTHbIEe OopMaThl. 3aauu:

- IpOBeJeHHE TBOPUECKUX J1abOpaTopuil M MacTep-KIaccoB IO HMMIIPOBM3ALIUY,
aKTEepCKOMY MacTepCTBY;

- THULIMAIHS] ¥ TIOMOIIb B CO3JJAaHUU Pa3HOBO3PACTHBIX OCTAHOBOK (TIPOeKT «CoBMeCTHas
[IOCTaHOBKa»);

- opranu3zanus ¢uenmMo0O0B K TOPOJICKUM U KaJICHIAPHBIM MIPa3IHUKaAM;

- ydacTME€ B «XYJIO’)KECTBEHHOM COBETE€ MOJOACKN» (00CyXIeHHe penepTyapa,
KOCTIOMOB).

2.3. HampaBnenue «Tpaguiiusy»: KoprnopaTuBHas KyJIbTypa.

Lenb — hopMupoBaHHe UyBCTBA CONMPUYACTHOCTH K HCTOPUU aHCaMOIIsl. 3aaaun:

- BezieHue «Jleronucu 3agopuHkmu» (poTo-, BUgeoapxus, c6op apredakToB);

- TOJITOTOBKA U MPOBEJICHUE TPAJAUIMOHHBIX coObITHH ([leHp poxneHust ancamOurst, Beuep
BCTPEYH BBIITYCKHUKOB, TIOCBSAIICHNE HOBUYKOB);

- pa3paboTKa U noaJepkKaHue pUTyasoB (00N KpyT Nepe]] KOHIIEPTOM, THMH aHcaMOJ1s1);

- IPOBEICHUE ISl MIIAAIINX TPYII «IKCKYPCHID» 10 UCTOPUHU Yepe3 Harpabl 1 KOCTIOMBI.

3. Cucrema MOTHBAIMHU U y4YeTa

Jlnga npenorBpamieHus ¢opManu3ali M BBITOpaHHs pa3paboTaHa MHOTIOYpOBHEBas
cucTeMa MOTHBALIUU.

VYuer neaTenbHOCTH BeleTcsl B «JlHEBHHMKE BOJIOHTEpAa-HACTaBHUKA» (MHAMBUIYyalbHas
TeTpaab WIH JIEKTPOHHBIN (aiii), rae GUKCUPYIOTCS:

- KypUpyEMBbIE€ YYaCTHUKH;
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- IIJIaH MEPOTNPUATUI Ha MECHILL;

- (pakTHUecKkH OTpabOTaHHBIEC YAChl C KPATKUM aHAJIN30M;

- OT3BIBBI MTOJIONICYHBIX U TIE/1arora.

Ha ocHoBe nHEBHHKOB (OpMHpYyETCS PEHTHHr BOJIOHTEPOB (HAKOIUICHHE «0aioB
NpU3HAHMS» 32 aKTUBHOCTh). EJKErogHo NpOBOAUTCSA LIEPEMOHUS HarpaxiaeHus «Jlydmumit
HACTaBHUK» B Tpex HoMuHanusax («Ipyxoba», « TBopuectBo», « Tpaguius») ¢ BpydeHueM rpamor,
3HAKOB OTJIMYMS U IEHHBIX MOAapKoB. Kpome Toro, Hanbosee akTUBHBIC BOJOHTEPHI MOTYUYAIOT
MPaBO IEPBOOYEPETHOTO Y4YacTHsI B MPECTHKHBIX KOHKYypcax, (DeCTUBAISX WM TMPEMUSX IS
OJapEHHBIX JIETEH.

Baxkno, 4To MoTHUBalMs CTPOUTCS B MEPBYIO OuYepelb HAa HEMAaTEePHAIbHBIX CTHMYJax:
myOJIMYHOE TPU3HAHKE, JOBEPUE, BO3MOKHOCTD BIIMATH HA KH3Hb KOJUIEKTHBA. MaTepuanbHOe
noomnipeHrne (CUMBOJIMYECKAE TPHU3BI, CIAAKAE TOJApKH) HCIOJIB3YETCS TOJNBKO Kak
JOTIOTHUTEIBHOE.

4. [nan-rpadux 1 mpomMexyTodHble pe3yabTaTsl (20242026 rr.)

Peanuzanus npoekra pa3durta Ha Tpu 3Tana (cMm. Tabmuiy 1). K MoMeHTy moAroToBku

ctatbi (ampenb 2026 r.) 3aBeplueHBI IEPBBIA U BTOPOI 3Tallbl, TPETUM HaXOJUTCS B aKTHBHOMN

daze.
Tab6anna 1. Itansl peanusanun npoexra «/Ipyxoda, TBOpYecTBO, TPATUIIHSD).
Oran Cpoxu KiroueBbie Meponpusitus Pesynprar (Ha anpens 2026 1.)
3anycK «ApYy>KECKHUX Map», epBbIe Cdopmuposan kopiyc u3 12
I. 3amyck u 2024 Y Py P P (opaup Py
TBOpUYECKHE JIabOpaToOpHH, HA4aJI0 BEACHHS BOJIOHTE€POB-HAaCTaBHHUKOB,
arpoOarus roJx
Jleronucu aJanTUpoBaHo 15 HOBUYKOB
PerynsapHbie KWHOKITyObI, COBMECTHbIE ITpoBeneno 8 xkuHOKITyOOB, 3
I1. Crabunm3arus 2025 TeaTpaIn30BaHHbIE MTPECTABICHHUS, ¢nemmoba, 2 COBMECTHBIE
1 pa3BUTHE roJ COJIBHBII KOHIIEPT aHCaMOIIs, Iy OIUKaIH MIOCTaHOBKH, Oy OJIMKOBaHO 7
nepsbix «Mcropuil ycnexa» HCTOpUH ycrexa
Brie3aHoi JeTHHi cOOp, UTOTOBBIH raa-
II1. MaTerpamnus 2026 KOHIIEPT CHJIAMH HACTABHUKOB, FOOUIICHHBIN B mporecce (3arianupoBaHo Ha
1 IIEpCIIEKTHBA roJ Beuep BcTpeun BBIITYCKHUKOB, CO3/1aHUE Maii-utons 2026 T.)
«Anen cnaBsl 3aJOPUHKI)
HcTounuk: cocTaBiIeHO ABTOPOM Ha OCHOBE OTYCTOB BOJIOHTECPOB U MEAATOTMYCCKOI'0
HaOJIr01eHUS.

Oco60oro BHUMAaHHS 3a4CIIy’)KUBAacCT I/IH(I)OpMaI_II/IOHHOC COIIPOBOXKIACHUC. Bce 3HaumMeie

cOOBITHSI IPOEKTA OCBEIIAIOTCS B O(ULIManbHON rpynmne JITHTOPCKOM AeTCKOM IIKOJIBI HCKYCCTB
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Nel «BKonTaktey». [TocThl 0 HACTABHUYECTBE, HCTOPHAX YCIIeXa U COJIbHOM KOHIIEpTE coOpau B
cpeaqaeM 300-500 mpocMOTPOB M TOJOKHUTEIbHBIE KOMMEHTAPUU OT POAMUTENEH WM KOJUIET U3
JIPYTUX YUPEXKICHUMN.

5. Onenka 3¢ (HeKTUBHOCTH U MIEPBBIC BHIBOIBI.

Jliia onieHku 3P PeKTUBHOCTU pa3paboTaHa aHKETa, KOTOpas 3aloHIeTCS YYaCTHUKAMU,
POIUTENAMU U TeAaroraMu JIBaXKAbl B rojl. KitoueBble KpUTEpUHU M JOCTUTHYTHIE MOKa3aTesn
IIpeJICTaBJICHbI B TAOIMIIE 2.

Tabanna 2. OxkugaemMblie 1 JOCTUTHYThIE Pe3yJabTAThI (110 COCTOSIHMIO Ha anipenb 2026

r.).

Ok gaeMblit .
IHarpaBnenue Hocturnyro Kpurepuii onieHku

pe3ynbTaT (1eib)

15-20 100% BenyT /IHeBHUK,
HacraBHnuecTBO 12 aKTUBHBIX HACTABHUKOB

MIOATOTOBJICHHBIX MIPOBOJIAT HE MeHee |
(kak cuctema) (eme 5 — Ha CTaXUPOBKE)

BOJIOHTEPOB MEPOTIPUSTHS B MECSII]

Coxkpaienue npooieM

Coxkpamenue Ha 35% (o

JlaHHble aHKeT, Hanmuuue S+

«pyx6a»
24 ananTtanuu Ha 40% JTAaHHBIM aHKET HOBHUYKOB) (opmaToB 0OLICHUS
3 COBMECTHEIS
2 mocTaHOBKH, 3 (uremmoba, 4 KonnuectBo
«TBopuecTBO» IIOCTAaHOBKH, 5
nabopaTopuu peann30BaHHBIX MPOEKTOB
¢enmo60B
5 . 3 tpaguuuu ([eHp poKICHHUSA, Kanennaps coObITHIA,
CTONYMBBIX .
«Tpaguuus» Y Beuep BcTpeun, mocBsieHne) myOmmgaHbIH apxuB (12

€KETOIHBIX TPaJIULIUI

+ 2 B craguu oopmiieHnst UCTOpHH ycrexa)

VIcTOYHUK: aHKETUpOBaHKWE YYaCTHUKOB aHcamoOi1s (anpensb 2024 r. — anpens 2026 1.).

KauecTBeHHble HM3MEHEHHS] (DUKCHPYIOTCS B OTKPBITBIX OTBeTax aHkeT. Hampumep,
pPOIUTENHN OTMEUAIOT, YTO JIETH CTaIM 0oJiee OTBETCTBEHHBIMU M YBEPEHHBIMU B ce0e, a MIaJIIINe
YYaCTHHUKH MUILIYT, YTO «TEHEePh €CTh K KOMY OOpaTUTHCS 3a COBETOM, HE TOJBKO K MEAArory.
[Tegarorn yka3plBarOT Ha CHH)KEHHME OPraHM3allMIOHHOW HAarpy3kH U YJIy4lI€HUE TUCLUIUIMHBI B
Pa3sHOBO3PACTHBIX HOMEpAX.

Bwmecre ¢ TeM BBISBIEHBI U PUCKU: YacTH4Has (opManu3anus (HEKOTOpble HACTaBHUKU
BOCIIPUHUMAIOT JEATEIbHOCTD KaK «00s3aJI0BKY» ), € IMHUYHbIE CITy4YaH Ieperpy3ku (COBMEIICHNE
¢ yueOoii u KOHKypcaMu). JlJis MUHMMHU3ALUHU 3TUX PUCKOB BBEICHBI POTALM, IPUHLIUI «MaJIbIX
nen» (MUHMMallbHAsi Harpy3ka — OJHO MEPOIPHUITHE B MECSI]) U PEryJsipHbIE CYNEpPBU3UU C
[e/1ar0roM-TICUXO0JIOTOM.

6. HepCHeKTI/IBLI Pa3BUTHA U BO3MOKHOCTH TUPAKUPOBAHUA
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[IpoekT He 3aBepmaetcs B 2026 rogay. OnpeaesneHsl CleyOIe HallpaBICHUs Pa3BUTHUS:

1. Co3manue  accolMalMyd  BBITYCKHUKOB-HACTABHUKOB  JJI  JOJTOCPOYHOIO
COINIPOBOXKICHUS KAphEPHBIX TPACKTOPUH yYaCTHUKOB (mpodopueHTanus, MOMOLIL B
[OCTYIUIEHUHU B YUWJIMILA U BY3bl).

2. Yyactue B IpaHTOBBIX KOHKypcax (Hampumep, «/[Bmwkenue [lepBbix», PocMomonexs)
JUISI IPUBJICUEHUS] PECYPCOB Ha BBIC3THBIE IIIKOJIBI M CO3/JaHIE METOJAMUYECKOTO BUACO0aPXHUBA.

3. TloaroroBka Mmertogumueckoro mnocobusi «HacraBHmuecTBO B Xopeorpaduiyeckom
KOJUJIEKTHUBE: OT UJIEU K CUCTEME» JJIs IyOIMKAIMKU B OTKPBITOM JIOCTYIIE.

4. TupaxxupoBaHue MOJENIH B APYTUX TBOpUECKHX KoyiekTuBax CypryTckoro pailoHa u
FOrpsI.

Oco0yl0 UEHHOCTh MOJETb TMPEACTABISACT JJs YUYPSKICHHHA JOMOJHUTEIHHOTO
oOpa3oBaHus, TrJe pabOTalOT pa3HOBO3PACTHBIE TIPYIIBI M CYIIECTBYET NOTPEOHOCTH B
BOCIHUTAHUU JIHIEPCKUX KauecTB 0€3 YBEeIHMUEHHUs HArpy3KH Ha MEaroros.

[Ipoekt «/Ipyx0a, TBOpUECTBO, TpaAULIUs» B aHcaMOiie «3aOpHHKa» TEMOHCTPUPYET,
KaK CHCTEMHOE€ BOJIOHTEPCTBO M HACTABHUYECTBO MOTYT TPaHC(HOPMHUPOBATH BHYTPEHHIOIO CPEIY
JETCKOTO TBOPYECKOTO KOJUIEKTHBA. 3a [Ba ToJa pealM3alud yJauoch chOpMHpPOBATH
JNEHCTBYIOIINK KOpPIYC HACTaBHUKOB, 3allyCTUTh YCTOWYHMBBIE (OpMaTel HePOPMaTBLHOTO
0OIIeHUs, TBOPUYECKOTO IKCIEPUMEHTA U COXpaHEHUs UCTOpUH. KilroueBbIM pe3ynbTaToM CTalo
HE CTOJBKO KOJMYECTBEHHOE BBINOJIHEHUE IUIAHA, CKOJIBKO KAadyeCTBEHHOE W3MEHEHUE
aTMoc(epsl: cTaplive yYacTHUKH MepecTaid ObIThb «IPOCTO HCHOJHUTENISIMHU», OHU CTalld
COAaBTOPAMHM, OPTraHU3aTOPAMH U XPAHUTEISIMHU TPAJAULIUH.

IIpemioskeHHast MOJIeNb MOXKET OBITh aJalTHPOBaHa Ul JTIOOBIX TBOPUYECKUX (XOPOBBIX,
TeaTpaJbHBIX, XyA0KECTBEHHbBIX) U CHIOPTUBHBIX KOJJIEKTUBOB, T'/I€ €CTh BhIpAa)KEHHAs pa3HULIA B
BO3pacTe M omblTe. JlanpHelIMe HCCleOBaHUS MOTYT ObITh IHOCBAILIEHb CPaBHUTEIHLHOMY
aHaM3y 3(QQEeKTUBHOCTH pa3HbIX (OpPM HacTaBHUYECTBA (MEIAror-y4eHuk, y4YE€HUK-Y4EHUK,
BBIITYCKHUK-YYEHUK) U JIOJTOCPOUYHOMY BIIMSTHUIO BOJOHTEPCKOM NESATEILHOCTH Ha >KU3HEHHBIE
TPAeKTOPUHU YUACTHUKOB.

Jlureparypa:

1. KoHuemnuus pa3BUTUS JOMOJHUTENBHOrO obOpasoBanus aeredt no 2030 roma (yTB.
pacniopsbkenueM Ipasurenscta PO ot 31.03.2022 Ne 678-p). — M., 2022.

2. Autosa, JL.H. BociurarenbHelil MpoeKkT «3alopuHKa — TeppuTopus Apyxko6n» / JI.H.
Awurosa. — JIsarop: MBOY JO «JIJIIIHN Nely, 2017. — 24 c.

3. JlaHHbIe BHYTPEHHETO aHKETUPOBAHMSI U MHTEPBbIO B aHCaMOJie «3a10puHKay (ampesb
2024 r.) : apxuB MBOY J10 «JIAUIN Nely. — JIsuTtop, 2024.

4. Jly4mue NpaKkTUKW HAcTaBHUYECTBa [DIEKTPOHHBIM pecypc]: cOOpHHMK cTaTeil 1o
MaTepualaM MyHUIHUIIAIbHOTO KOHKypca «HactaBHuk Mosonsix nemaroros». — Mypom: MKY
ITPIIK, 2023. — 36 c.

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 103
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

Cexep0aii Aiirepim baypxaHKbI3bl

MEXKYJbTYPHBIE PA3JINUNSA B BOCIIPUSATAN CEMEMHBIX IEHHOCTEN U
OTHOIIEHWM (KABAXCTAH, POCCHIO 1 Y3BEKUCTAH)

AnHoranus: B Hacrosmield crarbe IPENCTABICHBI PE3yJIbTaThl AMIIMPUUYECKOIO
HCCIICOOBAaHUs, HAIPAaBJICHHOI'O Ha BBIABJICHUC MCKKYJIbTYPHBIX pasnnqnﬁ B BOCIIPUATHU
CEMEMHBIX LIEHHOCTEN U OTHOLIEHU cpeau npezacrasureneii Kasaxcrana, Poccun n Y3bekucrana.
bbutu copmMupoBaHbl MHTErpaJIbHBIE TOKA3aTEIH, OTPAXKAOLIME KIIIOUEBbIE ACIIEKThl CEMEMHBIX
LIEHHOCTEN: IPUOPUTET CEMbHU, CEMEUHBIN YKJIaJl, BIMSIHUE CEMbH M CTAPLIUX, TPAJUIIMOHHOCTb,
WHJUBHIyaJIU3M W HOPMATHUBHYIO CTpOrocts. I[IpoanaimsupoBaHa 3HAYMMOCTH KYJIBTYPHOU

cpensl B GOopMUPOBAHUY MPEACTABICHUN O CEMbE M MEXKITMYHOCTHBIX OTHOIICHHSIX.

Knrouesvie cnosa: MEJNCKY/IbMYPHbIE pPA3NIUHUUA, cemelinvle UeHHocmu, MHOM(?MO)/CUZMS’M,
mpaduuuozmocmb, cemelinvle OMHOUEHUS.
Key words: intercultural differences, family values, individualism, traditionalism, family

relationships.

Beenenne. B ycnoBusx rmoOanm3aluM M HapacTalOIIEro  MEXKYJbTYpPHOTO
B3aMMOJIEHCTBUS MpoOieMa [IEHHOCTHBIX OCHOBAaHHMM CEMEHHBIX OTHOUIEHUH HMpuoOpeTaeTr Bcé
0oJsiee BHIPAKEHHYIO 3HAUUMOCTh U MHOTOCJIONHOCTh. CeMbs, BbIcTyHasi 0a30BbIM COL[MAIbHBIM
UHCTUTYTOM, OTpPakaeT HE TOJBKO CHCTEMY HOPM M YCTaHOBOK, HO M IIyOWHHBIE KYJIbTypHBIE
KO/bl, (OpMHUpYIOIIMECS B paMKaX KOHKPETHOW COLMOKYJIbTYpHOH cpeabl. Bocmnpusitue
CEMENHBIX POJIEH, O)KUJAHUN U MOJIETIEN B3aUMOACYCTBUS BAPbUPYETCS B 3aBUCUMOCTH OT YPOBHS
TPaJMLIMOHHOCTH OOIIECTBA, a TAK)KE OT CTENEHU BBIPAXKEHHOCTH WHJMBUIYATUCTUUECKUX WU
KOJIJIGKTUBUCTCKUX TEHJCHIMH, YTO OOYCIOBIMBAaET pa3Mydsl B HMHTEPIPETALUU CcaMoOn
CYLIHOCTH CEMEWHBIX OTHOLIECHHM.

AKTyalbHOCTh JaHHOTO MCCJIEOBAaHUS OIpenesercds HeoO0XOAUMMOCThI0 aHalu3a
MEXKYJIbTYPHBIX PA3JIMYANA B CUCTEME CEMEWHBIX LIEHHOCTEN B CTPAHAX C Pa3IMYHON UCTOPUKO-
KYJIbTYpHOH M colnanbHoi AuHaMukoi. Kazaxcran, Poccust u Y306ekucran npeactaBisioT cooon
[IOKA3aTeJIbHBIE  COLIMOKYJIBTYPHBIE IIPOCTPAHCTBA, B KOTOPBIX COYETAKOTCA DJIEMEHTBI
TPaJMLMOHHOIO YKJa/la U COBPEMEHHbIE TpaHCPOPMAIIMOHHBIE MPOIIECCHl. DTO CO3AAET YCIOBUS

JJIsA q)OpMHpOBaHI/ISI MPOTUBOPECUYMBLIX IHEHHOCTHBIX YCTAHOBOK, B KOTOPBIX OJHOBPEMCHHO
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COCYIIECTBYIOT OPUEHTAIUsI Ha CEMEIHYIO CINIOYEHHOCTh, 3HAUMMOCTh CTapUINX U TEHICHIINH K
UHAMBUAyanu3aluu. B MogOOGHBIX YCIOBHSIX UCCIIEJOBAaHHE OCOOCHHOCTEH BOCHPUATHUS
CEeMEWHBIX OTHOIICHHI MO3BOJISICT BBIABUTH HE TOJIBKO PA3IMyMs, HO U CKPBIThIE MEXaHU3MBI X
dbopmupoBaHUs.

Henabio wucciieqoBaHusl SBISETCS BBISIBICHUE W HWHTEPIPETALUS MEXKYJIbTYPHBIX
pazIM4Mii B BOCOPUATHU CEMEUHBIX IIEHHOCTEW M OTHOIICHWH y mpeactaBureneil Kazaxcrana,
Poccun u Y3b6ekucrana. Jloctmkenue MocTaBICHHON IeNU MPEAIoiaraeT perieHue psja 3anad,
HAIPaBJIEHHBIX Ha aHalU3 CTPYKTYpbl LEHHOCTHBIX OPHEHTALUH M UX COLMOKYJIbTYPHOU
00yCIIOBIEHHOCTH.

DOMIIMPUYECKYI0O OCHOBY HCCJEIOBaHUS COCTaBIsieT BBIOOpKa, BKIOYaromas 178
PECTIOHJICHTOB, pacmpeAcIEéHHbIX 0 TpéM cTpaHam: Kazaxcran — 64 genoBeka, Poccus — 58
YenoBeK, Y30ekucrtaH — 56 denoBek. B BBIOOpKY OBUIM BKJIFOUEHBI NPEACTABUTEIH TPEX
STHUYECKHX TPYII — Ka3aXu, pyCCKUE U y30€KH, MPU 3TOM COOIIOIANCS IPUHIIUIT COOTBETCTBUS
STHUYECKOW TPUHAUIEKHOCTH U CTpaHbl NPOXKHUBAHMS, YTO TIO3BOJISIET paccMaTpuBaTh
MOJTy4YeHHbIE JaHHbIE KaK OTpaKeHHE crielu(DUKH HallMOHAIbHO-KYJIBTYPHBIX CpPe/l.

[lo mosoBoMy mpu3HAaKy BbIOOpPKa XapakTepusyercs cOanaHcupoBaHHOCTBIO: 50%
skeHuH (n = 89) u 50% myxuun (n = 89). Pacnpenenenre mo BO3pacTHBIM KaTeropusiM ObLIO
CIIETYFOIIIMM:

e 1823 roga - 35 genorek (19,7%);

e 24-29 ner - 62 uenoseka (34,8%);

e 30-35 ner - 46 yenosexk (25,8%);

e 3641 rox - 21 genosek (11,8%);

e 42 rona u crapie - 14 genosek (7,9%).

[IpermymiecTBEHHO MOJIOAOM U COLMAIbHO AaKTHUBHBIM Bo3pacTHOM cermeHT. OH
XapaKTepU3yeTCsl aKTUBHBIM (POPMUPOBAHUEM JKU3HEHHBIX CTPATErvi, IEHHOCTHBIX YCTAHOBOK U
MoJIeNIell MEKIIMYHOCTHOT'O B3aUMOJICHCTBHSL, YTO JEJIaeT €ro 0OCOOCHHO 3HAUMMBIM ISl aHAJIN3a

BOCIIpUATUA CEMEMHBIX OTHOILIECHUI B YCJI0BUAX COBPEMCHHOT'O O6I_I_ICCTB3. [1]

Martepuan u MeTobl uccjaenoBanus. Ha sramne nepBudHOM 00pabOTKH SMIUPHUESCKUE
JaHHBbIE OBUTM CHCTEMAaTH3UPOBAHBI C MCIOIB30BAHUEM MPOTPAMMHOTO obecrnieueHus Microsoft
Excel, mocrne 4ero nepeHeceHsl B CTATUCTUYECKYIO Cpey Jamovi st MPOBeIeHUs TOCIIEAYOIIEro

aHaJInu3a. ﬂaHHBII\/II OTall BKJIOYaJl HE TOJIBKO TEXHUYCCKYIO ITOATIOTOBKY MaCCHBa JaAHHBIX, HO U UX
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npuBeneHue K ¢opme, MPUTOJHON I KOJMYECTBEHHOW MHTEPIPETAalMd M CTaTUCTHUECKOMN
00paboTku [2].

OTBeTHI peCIIOHIEHTOB, IIOJyUYEHHBIE 110 1KaJie JIalikepTa, ObUIM IEpPEBEIECHBI B UNCIIOBOI
dopmar B nuamazone ot 1 g0 5, rie MUHUMAaIbHOE 3HAUYEHHE COOTBETCTBOBAJIO HAWMEHBINIEH
CTEMeHH COrJiacusi, a MakcUMajibHOe — Haubounbiieil. Takas nmponeaypa no3Boiuia 00ecneuynuThb
COIMOCTaBUMOCTD JAaHHBIX U CO3JaTh OCHOBY AJIsl pacuéTra 0000IIEHHBIX TOKa3aTenel [5].

KareropuasibHble IepeMeHHbIE TaKk)Ke ObLUIN MOABEPrHYThI IPOLEAYPE KOJUPOBAHUS, YTO
o0ecnevnsio BO3SMOXKHOCTb UX BKJIIOYEHMS B CTATUCTUYECKUI aHanu3. B yacTHOCTH, mepeMeHHast
«3THUYECKasl TPYMIa», YYUTHIBAIOIAS KaK CTpaHy MPOXKUBAaHUS, TaK U CAMOUACHTU(DUKAIIIO
pecnoHieHTa, ObLIa mpejcTaBieHa B Buje Tpéx kooB: Kazaxcran — 1, Poccust — 2, Y36ekucran
— 3. IlepemenHas «moy» ObUTa 3aKOAMPOBAHA ClEAYIOIUM oOpazoM: 1 — >KEHCKuH, 2 —
MY>KCKOH. Bo3pact pecnioHIeHTOB ObT CTPYKTYpUPOBAaH B BMJI€ KaTE€rOpHalbHOM MIKAbl C
MocIeI0BaTEIbHBIM YHCIOBBIM 0003HaYeHHEM BO3pacTHBIX MHTepBajioB: 1 — 18-23 roma, 2 —
24-29 ner, 3 — 30-35 ner, 4 — 3641 roxn, 5 — 42 roga u crapiue.

Ha ocHoBe OTIenbHBIX YTBEPKACHHUM OMPOCHHUKA OBbUIM CHOPMUPOBAHBI MHTETPAIIbHBIC
LIKAJIbl, OTPAYKAKOLIME KIIFOYEBBIEC ACIIEKThl BOCIPUATHS CEMEMHBIX LIEHHOCTEW U OTHOMEHUU. K
yHuclly Takux Ikan otHocstes: «IIpuoputer cembuy, «CeMelHbI ykiag (CTpYKTypa CEMbH)»,
«BnusiHue cembu U crapmux», «TpaauuMoHHOCTHY», «MuauBuayanusm» u «HopmarusHas
cTporocthy. Kaknas 3 Hux mpezacraBiseT co0oil 0000ImIEHHBINA MOKa3aTeNlb, MO3BOJSIOMINI
OLICHUTD CTENEHb BHIPAXKEHHOCTH COOTBETCTBYIOIIETO IEHHOCTHOI'O KOMIIOHEHTA.

Ji Ka 1011 MHTETpaJIbHOM MIKaNbI OBbLII pacCUUTaH CPEIHUN Oalsl, OTpaXkaroIIuii ypOBEHb
BBIPQKEHHOCTH HCCJIEIyEMOIrO IMpU3HAKA. JTO IO3BOJWIIO IEPEHTH OT aHaau3a OTAEIBHBIX
OTBETOB K MHTEPIIPETALMU LEJOCTHBIX IIEHHOCTHBIX CTPYKTYpP, XapaKTEpPHBIX IS Pa3iudyHbIX
KYJBTYPHBIX TPYIIIL.

Pe3yabTaTsl HcciieoBaHus M UX 00cy:KaeHHMe. Pe3ynbTaThl onucaTeIbHON CTaTUCTUKH
MO3BOJISIOT BBIIBUTH OOIIME TEHACHLUMH M MEXIPYNIOBBIE PAa3IN4Usi B CTPYKTYpe CEMEMHBIX
IIEHHOCTEe! y pecrionieHToB u3 Kazaxcrana, Poccun u V3b6ekucrana. B Tabnuue 1 npencraBneHst
cpennne 3HadeHUs (M) u cranmgapTHbeie oTKIOHEeHUs (SD) mo Bcem uccieayeMpIM IIKajaaM, 9To
JTa€T BO3MOKHOCTH COTIOCTaBUTh CTENEHb BHIPAKEHHOCTH KaK10T0 [TOKa3aTeNsl B 3aBUCUMOCTH OT

ATHOKYJIBTYPHON IPUHAUIEXKHOCTH [4].
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Tabnuya 1. Iloxazamenu onucamenbHoOU CMAMUCMUKY NO WKALAM

HIkana Kazaxcran (M £SD, | Poceust (M +=SD, | Y3oekucran (M £ SD,
n=64) n=58) n=56)

[Tpuopurer cempu | 3,55 £0,78 2,79 £ 0,99 4,54 £ 0,57

CeMeliHbIN yKiIaa 3,36 £ 0,88 2,34+ 0,83 4,48 + 0,60

Biusaue ceMbu u 3,36 £ 0,88 1,97 £ 0,84 4,52 +0,63

CTapIINuX

TpaaguuMOHHOCTH 4,09 +£1,09 3,09+ 0,73 4,93 +0,32

NunuBuayanu3m 3,48 £ 0,87 4,71 £ 0,56 2,05+ 0,94

HopmaTtuBHnas 3,39 +£0,85 2,41+0,80 4,80 + 0,48

CTPOTOCTh

AHanu3 MOJIy4EHHBIX JAaHHBIX ITOKa3bIBa€T YCTOMYMBBIE MEKIPYIIIOBBIE pa3iavyus IO
BCEM HCCIEQYyEeMbIM IIKajaM. B 1enom, pecnoHAeHThl U3 Y30eKucraHa JIE€MOHCTPUPYIOT
HauOosee BBIPAKEHHYIO OPUEHTALMI0 Ha CEMbIO, TPAJWLIMOHHBINA YKJIaJ, BIUSHUE CTaplIUX U
HOPMAaTUBHYK) CTPOrOCTb, 4YTO OTPaXacT BBICOKYI0 3HAUYUMOCTb KOJUIEKTUBUCTCKUX U
TPaZULIUOHAIUCTCKUX YCTaHOBOK.

B Kazaxcrane HaOmogaeTcsi IPOMEXKYTOUHOE IIOJIOKEHUE: COYETAIOTCA DJIEMEHTHI
TPAAULMOHHBIX U COBPEMEHHBIX LIEHHOCTEH, IIPU COXPAHEHNN YMEPEHHO BBIPAXKEHHON CEMENHOM
OPUEHTHUPOBAHHOCTH M HOPMAaTHUBHOCTU. OTO MOJKET CBHUAETEIbCTBOBATH O IEPEXOAHOM
XapakTepe LICHHOCTHOU CUCTEMBI.

Poccuiickas BBIOOpKa B O0JIbILIEN CTENIEHU XapaKTEPU3yeTCsl CHIXKEHHOM BbIPaXKEHHOCTHIO
CEMENHON u TpagULIMOHHON OpHUEHTALUU npu OZITHOBPEMEHHOM YCUJICHUU
WH/IMBUYaIMUCTHUECKUX YCTAHOBOK M aBTOHOMUU JIMYHOCTH, a TaKKe OOJblIeH opueHTanuell Ha
COBpPEMEHHBIE [IEHHOCTH U MEHee KECTKHE HOPMATUBHbIE TPEOOBaHUS.

B nenom pesynbpTaThl ONMCATENbHOW CTATUCTUKH JEMOHCTPUPYIOT CUCTEMHBIE PA3IUYMS
MEXIYy HUCCIEAYEMBIMH IPYINIIAMM 110 BCEM IIKAJIAM, YTO IOATBEPKAAECT HAINYNE BBIPAKEHHOU
KYJIbTYpHOU crenn(puKd B BOCIPHUIATUU CEMEHHBIX LIEHHOCTeH M oTHomeHui. KazaxcraHckas
BbIOOpKa B OOJIBIIMHCTBE CIy4YaeB 3aHUMAET IMPOMEKYTOUYHOE IOJIOKEHHE, OTpaXkash CHHTE3
TPaJMLIMOHHBIX U COBPEMEHHBIX IIEHHOCTHBIX OpHEHTalui, Toraa kak Poccus u Y30ekucran
JEMOHCTPHUPYIOT MOJISIPHBIE TEHACHIMM — B CTOPOHY WHIUBHIyalIM3Ma M KOJJIEKTMBU3MA
COOTBETCTBEHHO.

Jlns nanpHeimei mpoBepKH CTaTUCTUYECKOH 3HAYMMOCTH BBISBJICHHBIX Pa3IMUYMid ObLI

MpOBEAEH aHamu3 pacnpeneneHus AaHHbIX. C 3ToW 1enpio mpumensuics kputepuid [lamapo—
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VYunka, pe3ynbTaThl KOTOPOTo MOKa3aJid, YTO MO BCEM IIKajlaM BO BCEX IpyMMax 3HA4eHHs p <
0,001, 9TO CBHIETEIBCTBYET O CTATUCTUYECKHM 3HAYMMOM OTKJIOHEHUHU PaACHPEICICHUN OT
HOpPMaJIbHOTO. DJTO, B CBOIO O4Yepelb, OOOCHOBBIBAET HEOOXOJAMMOCTh HCIOJIB30BaHUS
HEeMapaMeTpPUUEeCKUX METOJ0B aHanu3a. J(OMOJHUTENbHO Jis BBISBICHUS Pa3IUYUil MEXIy
rpynnamu pecrionienToB u3 Kazaxcrana, Poccun u Y30ekucrana 6611 IpoBeAEH 0 JHO(PAKTOPHBIN
nucriepcuoHHbiid aHamu3 (ANOVA). PesynpTaThl aHanmM3a MoKa3ajid HaJIUYUE CTaTHCTHYCCKH

3HAaYUMbIX pasnnqnﬁ MCKAY I'pyniiaMu 110 BCEM UCCIICAYCMbIM LIKaJIaM.

Tabauya 2. Pe3ynomamwi oucnepcuonnoo anaiusa (ANOVA) paznuyuii medicoy epynnamu no

MC'CJZe()yeMblM wKaiam

IIxana F-3nauenne p-ypoBeHb Hror

[Tpuopurer cempu | 77,3 <0,001 3HAYMMBIE pa3INuus
CemeitHbIil yKiaa 128,1 < 0,001 3HAYMMBbIC PA3TUIHS
Biusiaue cembu u 169,9 < 0,001 3HAYMMBbIC PA3TUIHS
CTapIIuX

TpaauIMOHHOCTH 158,7 < 0,001 3HAYMMBbIC PA3TUIHS
NuauBuayanusm 173,4 < 0,001 3HAYMMBbIC PA3TUIHSI
HopmaTtuBHnas 208,0 < 0,001 Han0oJiee BHIPAKEHHBIC
CTPOTOCTh paznuuus

ITo Bcem mccienyeMbIM IIKajgaM ObUIM BBISIBIEHBI CTAaTUCTHUYECKH 3HAUYMMBIE pa3IMyus
MeXy rpynnamu. B yactHocTH, paznuuusi oOHapy X eHbI 10 IIKajaM, OTpa)KarollluM IPUOPUTET
CEMbH, OCOOCHHOCTH CEMEMHOIro YyKJaJa, BJIMUSHHUE CEMbU M CTapIIMX, a TakKXKe YpOBEHb
TPaIUIIMOHHOCTH. Takye 3HaYMMble pazauuus 3aQUKCHUPOBAHBI IO IIKaJdaM MHIUBUAyAIU3Ma U
HOPMAaTHUBHOM CTPOrOCTH, MpPHU STOM IMOCHENHAA XapaKTepusyeTcs Hauboisiee BhIpaXKEHHBIMU
MEXTPYIITOBBIMH PA3ITHYHSIMHU.

Co0TBETCTBEHHO, PE3YJIbTaThl JUCIIEPCHOHHOTO aHAJIN3a TOBOPSAT O HAJTMYUU YCTOMUMBBIX
U CHUCTEMHBIX pa3InuMii Mexay pecrioHneHTamu u3 Kaszaxcrana, Poccun m Y30ekucrana, 4to
YKa3bIBa€T Ha HEOJAHOPOJHOCTb LIEHHOCTHO-HOPMATHUBHBIX OPHUEHTALMK B PaccMaTpUBAEMBIX
BBIOOPKAX.

ATIOCTEPUOPHBIN aHAIN3, IPOBEIEHHBIN C UCIIOJIB30BAaHUEM KPUTEPHS THIOKH, ITO3BOJIHII
YTOYHUTH XapakTep BbIABICHHbIX paznnuuid [3]. Ilo mxane «lIpuopurer cempn» yCTaHOBIEHO,
YTO pa3jIMuus SBJISAIOTCS CTATUCTUYECKU 3HAYMMBIMHU MEXIY BCEMH ITONAPHBIMU CPaBHEHUSAMU

rpymnm: Kazaxcran u Poccust (p < 0,001), Kazaxcran n Y3bekucrtan (p < 0,001), Poccus u
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VY36ekucrtan (p < 0,001). AHamornuHas kapTuHa HaOmomaercs mo mkane «CeMeHHBI yKias
(cTpyKTypa ceMbH)», i€ pa3Indusl TaKKe 3HAUMMBbI BO BCEX MOMapHbIX cpaBHeHusAX (p < 0,001).
[To mxane «BnusHIE CeMbH U CTapIINX» BBISIBICHBI CTATUCTHYECKH 3HAYUMBIE PA3THUUST MEKIY
Bcemu rpynmnamu (p < 0,001), yTo yka3bpiBaeT Ha BBIPRKEHHYIO TU(HEPEHIINALNIO IO CTETIEHU
OpHUEHTAIH Ha CEMEIHYIO HepPapXUI0 U aBTOPUTET CTApPIIMX.

Takum 00pa3oM, pe3ysbTaThl alOCTEPUOPHOTO aHATU3a MOJATBEPXKIAIOT, YTO Pa3IUYUs
Mexay pecrionneHTamu Kazaxcrana, Poccun n Y30ekucTaHa HOCAT CUCTEMHBINH M YCTOWYMBBIN
XapakTep U HPOSBISAIOTCA IO BCEM MCCIEAYEMBbIM HIKanaM. B 1iesoMm, MosydeHHbIE JaHHbIE
JEMOHCTPHUPYIOT BBIpAXKEHHYIO AU dEepeHInaluI0 IEeHHOCTHO-HOPMATUBHBIX YCTAHOBOK MEXKIY
BBIOOpKaMU, 3aTParuBarollyl0 Kak CeMEWHO-OPUEHTHUPOBAHHbBIC, TAK U WHIANBUAYATHCTUYECKUE
napamMeTphl, a TaK)Ke yPOBEHb TPAJUIIMOHHOCTA ¥ HOPMAaTHBHON CTPOTOCTH.

I'paduueckoe mpeacTaBiIeHHE PE3yIbTaTOB MO3BOJSET HATIISIIHO MPOJAEMOHCTPUPOBATH
pa3nuuusa Mexay pecnionaeHTamu u3 Kaszaxcrana, Poccun u Y30ekucrtana mo uccienyeMbiM
IKaJIaM.

Kak Bumno na (Puc. 1), MakcumansHbie mokazatenu mno mkaine «[Ipuoputer cembu»
OTMEYEHBI Y PECTIOH/ICHTOB U3 Y30eKnCcTaHa, MUHIMaJIbHBIE — Y JKUTene Poccum, B To BpeMs

KakK yyaCcTHUKHU 13 KazaxcraHa HaXoJATCsl Ha TPOMEKYTOUYHOM YPOBHE.

MpuopuTeT cembu

il

H

%)
M

=

MpHOpUTET CeMbI

L) -

2
ITHWYeCKaA rpynna
PucyHok 1. Cpeonue 3nauenus no wixane «llpuopumem cemou» 6 3a6UcCUMOCmu om cmparbvl
Kax BugHo nHa (Puc. 2), mno mkane «BnusHue ceMbu U CTaplIuxX» pa3ivyuds MEXIY
rpynnam BbIpa)keHbl HambOosee 4ETKO: MaKCHMalbHbIE MOKa3aTelld OTMEYEHbl y y30eKCKOMH

TPYIIIbI, MUHUMAJIbHBIE — Y POCCHICKOM.
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BavAnne ceMbM M CTapLWMX

i

BrnnAHMe cembi M CTADLIMX

2 3
3THUYeCKanA rpynna

Pucynox 2. Cpeonue 3nauenusn no wikane « Bnuanue cemvu u cmapuiuxy

Ha (Puc. 3) nokaszano pacrnpenenenue oueHok no mkaie « MaauBuayann3zm». OtmedeHa
oOpaTHasi TMHAMUKA: MaKCUMAaJIbHBIC TOKa3aTelld 3aMKCUPOBaHBl Yy y4acTHUKOB W3 Poccuw,
MUHHUMAJIbHBIE — Y PECIIOHCHTOB U3 ¥Y30eKucTaHa.

NHaueuayanuzm

A -

i

Hi

WMHOnBMaOyanMam

2 3
3THWYeCKanA rpynna

Pucynox 3. Cpeonue 3nauenus no wkane « Mnousuoyanuzmy»

Cornacno nanueM (Puc. 4), mo kpureputo «HopMaTuBHast CTpOrocTh) HanboJiee BEICOKUE
MoKa3areiu 3aQUKCUPOBAaHbI CPElM OINpalllBaeMbIX M3 Y30eKHucTaHa, B TO BpeMsl Kak caMble

HU3KHE 3HAYEHHsI XapakKTepHbl Ui pecrnoHAeHTOB u3 Poccnn. YwactHukm n3 Kazaxcrana
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JEMOHCTPHUPYIOT CPEIHNE PE3YIIbTAThI, 3aHUMAs IPOMEKYTOUHYIO MO3ULUIO MEKIY 3TUMU JIBYMS
rpynmnamH.

HDPM&THBHHH CTROroCTE

i

[
L

HopmaTveHaA CTporocTe

-

2
3THMYeCKanA rpynna

Pucynox 4. Cpeonue 3nauenus no wikane « HHopmamuenas cmpococmo»

B nenom, rpaduueckoe npeicTaBiIeHHE Pe3yJIbTATOB JAEMOHCTPUPYET YCTOWUYHMBYIO
MEXTPYNIIOBYIO AU(QepeHInao IeHHOCTHO-HOPMATUBHBIX OpUeHTauuid. PecrioHneHTsl u3
V30ekucTaHa XapakTepHu3yIOTCsl HauOojee BBIPaKEHHOM OpHUEHTalueil Ha CEeMblo, BIIHMSHUE
CTapIIMX M HOPMATHBHYIO CTPOTOCTb, UYTO OTpa)kaeT MpeodsaJaHue TPAJUIMOHAIUCTCKUX WU
KOJUIEKTUBUCTCKMX YCTAHOBOK. Y4YacTHMKM u3 Poccuu, HanpoTwB, JIE€MOHCTPUPYIOT
MaKCHMaJbHYI0 BBIPQXKEHHOCTh HWHAMBUAYAIUCTUYECKHMX YCTAHOBOK TIpPU  CHUKEHHOMN
3HAUMMOCTH CEMEIHBIX U HOpMAaTUBHBIX (akTopoB. KazaxcraHckast BBIOOpKa MOCIEA0BATENbHO
3aHMMAET IPOMEXKYTOUHOE IIOJIOKEHHME, COoueTass DJIEMEHThl KaK TpaJAULMOHHBIX, TaK U

COBPCMCHHBIX ICHHOCTHBIX OpI/IeHTaI_II/Iﬁ .

BoiBoasl. [IpoBenénnoe uccnenoBanye ObII0 HAIPABIEHO HA U3YYEHHE MEXKYJIbTYPHbIX
pa3Iu4yuil B CUCTEME CEMEMHBIX IEHHOCTEN M OTHOLIEHUH y npeacTtaButeneit Kazaxcrana, Poccun
u VY30ekucraHa. B pamkax paboTel OBUTM NpPOAHAIM3UPOBAHBI KJIIOYEBBIE IIEHHOCTHO-
HOPMAaTUBHBIE YCTAHOBKH, OTPa)arolle OTHOLIEHHE K CEMbE, TPAIAULUAM, UHAUBUIYAIU3MY U
COLIMAJILHBIM HOpPMaM, YTO MO3BOJIMJIO PACCMOTPETh CHEUM(PHUKY UX MPOSIBICHUS B Pa3IMYHBIX
COLIMOKYJIBTYPHBIX KOHTEKCTaX.

PesynpTaTel oONMCaTENbHONM CTAaTUCTUKU BBIIBWIM yCTOMYMBBIE pa3JIM4Us  MEKIY

TpynmaMu Imo BCEM HCCICAYCMBIM ITOKA3aTCIIsIM. V306ekucran MMocCJCA0BATCIIbHO ACMOHCTPUPYCT
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Haubosee BBIPAKEHHYIO CEMEHYI0 M TpaAMIMOHHYIO OpHeHTauuto, Poccusi — ycuieHue
WHIUBUIyAIUCTUYECKMX YCTAHOBOK, Torja kak Ka3zaxcraH 3aHuMaeT IPOMEXYTOYHOE
MOJIOKEHUE, COYETAast AJIEMEHTHI 00OUX THITOB IIEHHOCTHBIX OPUCHTAIIHA.

CrarucTuueckuil aHaau3 TOATBEPJIWI 3HAYMMOCTb  BBISBICHHBIX pa3IMudid, a
allOCTEPUOPHBIE CPABHEHUs MOKa3ajld HX YCTOMYMBBIA XapakTep BO BCEX MONApHBIX
COTOCTABJICHUAX MEXAY CTpaHamMH. DTO YKa3bIBaeT Ha CUCTEMHYIO CHEIH(PHUKY HEHHOCTHBIX
CTPYKTYP B KOKIOU U3 pacCCMaTPUBAEMBIX BBIOOPOK.

I'padmyeckuii aHanM3 JOMOTHUTEIHLHO TOJATBEPAUI IMOJNYYCHHBIE 3aKOHOMEPHOCTH,
HarJISHO JEMOHCTPUPYS IPOTUBOMNOJIOKHYIO HANPABICHHOCTh LIEHHOCTHBIX mpoduiieit Poccun
U Y30eKucTaHa npu NpoMeKyTOYHOM MoJiokeHnu KazaxcraHa mo BceM KITIOUEBBIM IIKaJIaM.

Takum 00pa3oMm, MOJNyYEHHBIC PE3yJIbTATHl IMO3BOJISIOT 3aKIIIOYWThH, YTO Pa3Udds B
BOCIIPUSITUY CEMEHMHBIX LIEHHOCTEN U OTHOLIEHUI MEXKy pecrionienTamu u3 Kazaxcrana, Poccun
U Y30eKHCTaHa HOCAT HE CIy4ailHbli, a CTPYKTYPHBIM U KyJIbTypHO OOYCIIOBJICHHBIN XapakTep.
OHu oTpaxkarloT TIyOMHHBIE O0COOEHHOCTH (HOPMUPOBAHMS LIEHHOCTHBIX CHUCTEM, CBSI3aHHBIX C

HCTOPUKO-KYJIbTYPHBIMH, COHOUAJIBHBIMA W HWHCTUTYHHOHAJIIbHBIMU YCIOBUAMH PA3BUTHA

0011€eCTB.
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Introduction

The transition to the updated content of education in the educational system of the Republic
of Kazakhstan aims to orient the learning process towards the personal development of the student,
the formation of their creative abilities and functional literacy. In this process, the primary
education level occupies a special place, because it is during this period that the child's
understanding of the surrounding world is formed, and their interest in natural and social
phenomena awakens [1].

The subject of Environmental Studies is an integrated subject that provides primary school
students with initial systematic knowledge about the environment, nature, society, and human life.
The main feature of this subject is that it lies at the intersection of theoretical knowledge and

practical activity, scientific understanding and life experience. In Environmental Studies lessons,
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students not only acquire specific information, but also develop their cognitive abilities, research
skills, and ecological culture [2].

However, in school practice, Environmental Studies lessons are often based on presenting
ready-made information, reading text, and answering questions, with insufficient attention paid to
developing students' cognitive activity. According to the scholar A.G. Kazmagambetov,
inquisitiveness is an important indicator of an individual's activity, and activity is an indicator of
an individual's actions. From this perspective, improving students' cognitive activity in
Environmental Studies is one of the pressing issues of today's primary education methodology.

Main content

The issue of developing primary school students' cognitive activity through the subject of
Environmental Studies has been studied to a considerable extent in domestic pedagogical science.
Based on an analysis of the research, the theoretical foundations of the issue of developing
cognitive activity can be considered in four main directions [3]:

The first is the socio-pedagogical direction. This direction dates back to ancient times.
Thinkers such as Socrates, Plato, and Aristotle substantiated the importance of a child's active and
independent acquisition of knowledge. In their view, active thinking is a prerequisite for a person's
objective, practical activity, and through thinking, the child experiences a sense of satisfaction and
joy, increasing their activity in mastering knowledge. The Kazakh philosopher Shakarim
Kudaiberdiuly noted that it is impossible to understand the world solely through logical thinking,
emphasizing the harmony of body and soul, and that truth can be attained through understanding
life.

The second is the didactic-methodological direction. Originating from J.A. Comenius's work
"The Great Didactic," this direction considers teaching as the teacher's activity aimed at organizing
the student's independent work. Comenius believed that the beginning of knowledge is from the
senses, developing the student's thinking through observation, and that independent, active activity
is the key to true knowledge and correct understanding. J. Locke valued the student's independent
work as a necessary condition for developing activity.

In contemporary domestic research, A.S. Iskakova and M.R. Amirbekova (2023) examined
the specifics of the content of the Environmental Studies subject in developing cognitive activity
of primary school students and analyzed the technological map of lessons, the goals of which were
determined according to Bloom's Taxonomy, as a supplement to new-generation textbooks. This

is a manifestation of an innovative pedagogical direction in the development of cognitive activity.
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In works dedicated to the issue of forming cognitive activity in Environmental Studies
lessons (Sambet D., Zholdasaly A.), it is noted that students' thinking abilities are not yet fully
formed according to their age characteristics, emphasizing the importance of using various
methods and techniques when conveying information. The authors demonstrate that cognitive
activity awakens the student's interest in knowledge and genuinely educates them as researchers
[4].

S.Sh. Kayupov (2015) systematized tasks for developing students' thinking activities in
Environmental Studies lessons, showing with concrete examples the effectiveness of problematic
questions and cognitive tasks. His research considered ways to activate students' cognitive interest
through nature walks, maintaining observation diaries, and didactic games [5].

M.A. Kazybekova and R.S. Imanbekova (2025), analyzing the content and structure of
"Environmental Studies" textbooks in forming reading literacy, highlighted the importance of
interdisciplinary connections in developing students' functional literacy. The authors systematized
the didactic possibilities of the Environmental Studies subject in developing primary school
students' cognitive activity [6].

During the research, effective methods for improving students' cognitive activity in the
subject of Environmental Studies were systematized, and their methodological features were
determined.

Cognitive activity is a complex, multi-level psychological and pedagogical category. A
student's cognitive activity is their motivation for educational-cognitive activity, their desire to
acquire knowledge, their independent exploration, and their ability to work creatively.

The structure of cognitive activity includes the following components:

- Motivational component — the student's interest in acquiring knowledge, motivation,
internal need,

- Meaningful-operational component — the system of knowledge, skills, and abilities, the
level of mastery of thinking operations;

- Emotional-volitional component — emotional states during the cognitive process, the desire
to overcome difficulties;

- Activity component — the effectiveness of educational-cognitive activity, the degree of
manifestation of activity.

The unity and harmony of these components ensure a high level of the student's cognitive

activity.
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The distinctive feature of the Environmental Studies subject, compared to other subjects, is
that its content is closely linked to the student's life experience, the surrounding environment, and
daily observations. The possibilities of this subject in developing cognitive activity are as follows:

Firstly, the content of Environmental Studies is rich in visual aids and concrete life examples.
Natural phenomena, the world of animals and plants, people's work activities — all of these are
directly observable by the child. This increases students' interest in the subject.

Secondly, Environmental Studies lessons are well-suited for using various methods and
techniques. Here, all methods such as problematic questions, research tasks, didactic games,
excursions, experiments, and observations can be effectively used.

Thirdly, the subject of Environmental Studies offers wide opportunities for implementing
interdisciplinary connections. It is taught in close connection with subjects such as the native
language, mathematics, labor training, and visual arts. This contributes to students' ability to apply
their acquired knowledge in various situations and the formation of a unified worldview
perspective.

Fourthly, the content of the Environmental Studies subject is designed to influence the
emotional sphere of students. The beauty of nature, the interesting habits of animals, the heroic
deeds of people — all of this evokes feelings of wonder, joy, and empathy in the child.

As a result of the research, five main groups of methods for improving students' cognitive
activity in the subject of Environmental Studies were identified:

Problem-Based Learning is a method based not on students' acquisition of ready-made
knowledge, but on "discovering” new knowledge through independent exploration. The essence
of this method is presenting educational material through problematic questions and tasks.
Problematic questions encourage students to think, argue their opinions, and engage in dialogue
with one another. In solving problematic situations, students actively use thinking operations such
as analysis, comparison, synthesis, and drawing conclusions.

Research Method is a method based on students acquiring knowledge by performing
activities similar to scientific research. Effective forms of the research method in Environmental
Studies lessons include:

- Observation — the most natural and accessible method for developing cognitive activity.
Students observe seasonal changes in nature, the life of animals and plants, and the weather. They
record observation results in diaries, draw pictures, and enter them into tables. This develops

students' attention, observation skills, and memory.
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- Experiments — conducting simple experiments on topics such as the growth and
development of plants, properties of water, movement of air. For example: on the topic "The Effect
of Light and Heat on Seed Germination," one plant is placed in a warm, lit place and another in a
cold, shaded place, and the changes are observed.

- Research Projects — carrying out short research projects on topics such as "Interesting
Animals of My Region,"” "Birds in Our Yard," "Colors of the Seasons."

Games — a natural form of activity appropriate to the age characteristics of primary school
students. Didactic games not only increase students' interest in the subject but also develop their
communication skills, ability to work in a group, and creative thinking.

Interactive and Digital Technologies. In the modern era, the widespread dissemination of
information and the development of technology are creating new opportunities in the field of
education. Effective ways of using interactive and digital technologies in Environmental Studies
lessons include:

- Virtual Excursions — studying the topic "Golden Man" by showing the 3D version of the
National Museum allows students to deeply understand the significance of the historical artifact
and awakens their interest in cultural heritage.

- Interactive Presentations — slides, videos, and animations depicting natural phenomena and
animal life.

- Educational Platforms — interactive tasks for the Environmental Studies subject on
platforms such as BilimLand, Daryn.online.

- Electronic Textbooks — digital educational tools equipped with interactive tests, 3D models,
and video materials.

Organizing Nature Walks — one of the most effective methods for activating students'
cognitive interest. During a walk, students:

- Observe changes in nature due to the changing seasons;

- See, touch, and smell plants and animals directly (perceiving through their senses);

- Determine cause-and-effect relationships of natural phenomena;

- Experience the beauty of nature and receive aesthetic pleasure.

After the walk, work is done to process the observation results: writing essays, drawing,
making herbariums, compiling albums. This consolidates students' impressions and further
develops their cognitive activity.

During the research, several problems encountered in improving students' cognitive activity

in Environmental Studies lessons were identified. First, the monotony of lessons. According to
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S.Sh. Kayupov, monotony in lessons bores children, reduces interest, distracts attention, and
lowers cognition. Solution: vary the lesson structure, frequently change methods and techniques,
use game moments.

Second, students' low level of independent work skills. Solution: organize independent work
gradually, from simple to complex; provide instructional cards and algorithms.

Third, shortage of visual aids, especially natural objects. Solution: use virtual excursions,
video materials, interactive tools.

Fourth, unsystematic implementation of interdisciplinary connections. Solution: organize
integrated lessons covering several subjects and project-based activities.

Improving students' cognitive activity in the subject of Environmental Studies is a pressing
and complex issue of primary education methodology. Research results show that cognitive
activity is a complex and continuous process that begins with the student's interest in knowledge
and leads to independent exploration, creative work, and problem-solving skills.

The content and structure of the Environmental Studies subject are highly conducive to
developing students' cognitive activity. The visual nature of natural phenomena, opportunities for
observation and experimentation, and the breadth of interdisciplinary connections all create
conditions for the teacher to effectively organize students' cognitive activity.

The research analyzed the effectiveness of methods used in Environmental Studies lessons
and classified them into five main groups: problem-based learning methods, research methods,
didactic games, interactive technologies, observation and excursion methods. The specific
characteristics, advantages, and conditions for application of each method group were determined.

Conclusion

Problem-based learning methods activate students' thinking processes, teaching them to
make independent decisions and provide arguments. Research methods develop skills in
observation, experimentation, and project planning. Didactic games make learning interesting and
engaging, influencing the emotional sphere of students. Interactive technologies enhance the visual
appeal of lessons and develop skills for working in a modern information environment.
Observation and excursion methods bring students into direct contact with nature, expanding their
perception through their senses. The system of cognitive tasks based on Bloom's Taxonomy allows
the teacher to gradually increase the complexity of students' cognitive activity and implement

differentiated instruction, considering each student's "zone of proximal development."
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The experience of studying the topic "Golden Man™ through the 3D version of the National
Museum of the Republic of Kazakhstan shows that the ability to combine modern digital
technologies with traditional methods is one of the key competencies of today's teacher.

However, no method is an end in itself; it is a tool for improving the student's cognitive
activity. Therefore, when choosing a method, the teacher must consider the students' age
characteristics, the class's level of readiness, the lesson's goals and content, and the possibilities of
the material and technical base. Most importantly, the method must transform the student from a
passive listener into an active researcher.

In conclusion, improving students' cognitive activity in the subject of Environmental Studies
is not only a didactic issue but also the main condition for forming a scientific worldview,
ecological culture, and creative activity in the younger generation. The successful resolution of
this issue is directly related to the teacher's professional skill, pedagogical creativity, and

continuous exploration.
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Introduction

The Kazakh language is the state language, the spiritual treasure of the nation, and a mirror
of its culture and traditions. Mastering the state language is not only a patriotic duty for every
citizen of independent Kazakhstan but also a requirement of the times. However, the methodology
of teaching Kazakh still requires further exploration and the introduction of new approaches and
innovative technologies. Today's students are representatives of the digital generation, for whom
traditional teaching methods may be insufficient and uninteresting [1].

The classic of pedagogical science V.A. Sukhomlinsky said: "A game is a spark that ignites
the flame of thirst for knowledge and imitation.” Indeed, didactic games are effective tools for
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increasing students' interest in the language, mastering grammatical structures, enriching
vocabulary, and developing speech skills. Artificial intelligence technologies bring a new impetus
to the educational process, enabling the personalization of learning, increasing interactivity, and
developing students' independent work skills [2].

In 2024, the Ministry of Science and Higher Education of the Republic of Kazakhstan
approved the content of the "Fundamentals of Artificial Intelligence™ course for higher education
institutions and defined general principles for the use of Al in the educational process. This
indicates that the integration of Al technologies into education is a strategic direction at the state
level. Furthermore, a methodological guide titled "The ABC of Artificial Intelligence™ was
presented at the Parliament Library, containing over a thousand prompt examples. This guide can
also serve as a useful methodological aid for Kazakh language teachers.

Main content

The issue of using didactic games in Kazakh language lessons has been studied to a
considerable extent in domestic pedagogical science. D.A. Umarova's work "Characteristics of
Didactic Games Used in Kazakh Language Lessons™ comprehensively analyzes the importance of
didactic games in teaching Kazakh in primary school. According to the author, didactic games are
a unique way to reinforce and consolidate students' knowledge, expand their understanding, and
develop creative work and language skills [3].

Nauraz Sharipbayeva's work "Educational Foundations of Using Didactic Games in Kazakh
Language Lessons" systematically examines the goals, objectives, structure, and types of didactic
games. The author highlights the teaching, educational, and developmental functions of games,
demonstrating that through play, a child's spiritual feelings align with creative life, and they gain
an understanding of the world around them [4].

The Infourok resource provides concrete types and examples of didactic games for primary
school: "Find the Odd One Out,” "Who Knows More?," "Who is Faster, Quicker," as well as
competitive games for teaching Kazakh-specific sounds and examples of game-based warm-up
activities. These methodological materials are valuable from a practical perspective.

Zhanar Kairkyzy's article "Let's Pay Attention to Children's Speech™ describes the
experience of teaching Kazakh to Russian-speaking groups in kindergarten using didactic games.
The author highlights the significant contribution of didactic games in covering new topics,
reviewing previous material, developing children's speech, and memorizing new words [5].

On the issue of using artificial intelligence tools in teaching Kazakh, a seminar-workshop
titled "Artificial Intelligence in Teaching the Kazakh Language: New Approaches, Tools, and
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Challenges™ was held at the Kazakh-American Free University in November 2025. During the
seminar, participants were introduced to four main types of Al tools: text generation (ChatGPT,
Gemini, Claude); text analysis and grammar checking (Grammarly, LanguageTool); speech-to-
text conversion (Google Voice Typing, Whisper, KZtts bot); and image and infographic creation
(Canva Al, DALL-E, Microsoft Designer).

Additionally, KazLLM, a large language model developed jointly by the Ministry of Science
and Higher Education of the Republic of Kazakhstan, the Ministry of Digital Development, and
Nazarbayev University, is the first artificial intelligence tool designed to support the Kazakh
language in the digital environment [3]. This model was trained on 148 billion tokens in Kazakh,
English, Russian, and Turkish languages. Furthermore, an intelligent tool called QAZGRAMMA
has been developed for checking grammar, punctuation, and style, which helps develop literate
written language in Kazakh in educational and professional settings [6].

A.K. Dosova's authorial program "Educating Students in Patriotism through the Use of
Artificial Intelligence and National Games™ presents the conceptual foundations for integrating
artificial intelligence technologies and national games. The program is aimed at forming students'’
national consciousness and developing creative and logical thinking skills [7].

International research (Alisov, Smirnova, et al.) has demonstrated the effectiveness of
didactic games in forming children's intellectual readiness. It is noted that during play, children
"experience" life situations and explore them through direct action [8].

A comprehensive methodological approach was employed in the research. Theoretical
analysis was used to examine scientific-pedagogical literature, regulatory documents, and
methodological materials on Kazakh language teaching methodology, didactic game theory, and
artificial intelligence technologies. The comparative analysis method was used to compare the
effectiveness of traditional teaching, game-based learning, and Al-integrated learning models.
Content analysis was used to study the content of didactic game collections and Al applications
for the Kazakh language. Through pedagogical observation and modeling methods, a
methodological model for integrating didactic games and Al tools was created.

During the research, the methodological features and integration possibilities of using
didactic games and artificial intelligence tools in Kazakh language lessons were determined.

Didactic games are creative activities specially organized for teaching purposes, with clearly
defined rules and outcomes. As a result of the research, the following types of didactic games used

in Kazakh language lessons were systematized:
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1) Object-based games. Organized using toys, pictures, natural materials. Effective in 1st
grade for teaching the verbs "take,” "give,” "put,” distinguishing colors, learning to count, and
forming concepts like "there is," "there is not," "right," "left.”

2) Word games. Games played orally. For example: "Say the tongue twister without
stumbling,” "Read the proverb correctly,” "Complete the proverb,” "Match proverbs to the topics
‘Lies' or 'Theft"."

3) Competitive games. Conducted in the form of group competitions such as "Who knows
more?," "Who is faster, quicker?,” "Who is more agile?" After learning the 9-10 sounds specific
to the Kazakh language, dividing students into two groups, dividing the board in half, and having
them take turns running to write the sounds is an effective method.

4) National games. In A.K. Dosova's authorial program, the issue of educating students in
patriotism through creating virtual versions of national games is addressed. These games aim to
instill national values in students and increase their interest in history.

5) Quizzes, riddles, crosswords, puzzles. These game types develop students' logical
thinking, quick-wittedness, and enrich their vocabulary.

The structure of didactic games consists of the following components: 1) the game's goal
(educational, nurturing, developmental); 2) the game's content (linguistic material); 3) the game's
rules; 4) the game's activities; 5) the game's outcome.

The quality of didactic games depends on factors such as: precisely determining their place,
tasks, and goals at each stage of the lesson; the teacher's thorough mastery of the theory and
practice of their use; preparing the necessary materials in advance; and actively involving students
in the game process [10].

During the research, Al tools applicable in Kazakh language lessons were classified into four
main groups:

The first group — text generation tools (generative Al). Platforms such as ChatGPT, Gemini,
and Claude help compose texts in Kazakh, create dialogue models, develop outlines for essays and
compositions, and explain grammatical structures.

The second group — text analysis and grammar checking tools. Along with international
platforms like Grammarly and LanguageTool, QAZGRAMMA, an intelligent tool developed in
Kazakhstan for checking grammar, punctuation, and style, is available. This application is aimed
at developing literate written language in Kazakh in educational and professional environments.

The third group — speech-to-text conversion tools. Google Voice Typing, Whisper, and the
Kazakh-specific KZtts bot convert spoken language into text. These tools are effective for
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mastering the connection between pronunciation and writing, assessing speaking skills, and
conducting various types of dictations.

The fourth group — image and infographic creation tools. With the help of Canva Al,
DALL-E, and Microsoft Designer, visual materials for Kazakh language lessons, flashcards for
vocabulary, infographics of grammar rules, and story pictures can be created.

During the research, the following problems were identified:

First, teachers lack sufficient skills in working with Al tools. Many teachers do not know
how to use tools like ChatGPT, Canva Al, and QAZGRAMMA. Solution: introduce the "Artificial
Intelligence in Education™ module in universities and professional development courses; widely
promote methodological guides such as "The ABC of Artificial Intelligence."”

Second, the limited availability of Al applications in Kazakh. Tools like KZtts,
QAZGRAMMA, and KazLLM still require further development. Solution: allocate grants at the
state level for developing Kazakh-language Al applications; develop Kazakh-language versions
of international platforms.

Third, the risk of students becoming dependent on Al, getting accustomed to receiving
ready-made answers. Solution: establish ethical norms for using Al tools; maintain a balance
between completing tasks with Al assistance and doing them independently.

Fourth, the varying material and technical base of schools. Solution: implement a state
program to equip schools with modern computer equipment and stable internet.

Conclusion

The use of didactic games and artificial intelligence tools in Kazakh language lessons is a
new and highly promising direction in language teaching methodology. Research results have
shown that while didactic games are effective tools for increasing students' interest in the language,
enriching their vocabulary, mastering grammatical structures, and developing speech, artificial
intelligence technologies enable the personalization of the learning process, increase interactivity,

and develop students' independent work skills.

Integrating didactic games and Al tools is not a mechanical combination of two
methodologies but rather a new qualitative level where they complement and strengthen each
other. Creating virtual versions of national games, checking grammar tasks with QAZGRAMMA,
assessing speaking skills with the KZtts bot, completing creative assignments with the help of
ChatGPT and Canva Al — all of these make the Kazakh language lesson modern, engaging, and

effective.
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As A.K. Dosova noted, "Educating students in patriotism by integrating artificial intelligence
and national games is one of the unique directions of the education system." This is not only about
language teaching but also about promoting national values, instilling patriotic feelings in students,
and raising them as individuals capable of harmoniously combining modern technologies with
national culture. Future research should focus on deeper study of the methodological capabilities
of Al tools for Kazakh, creating a comprehensive virtual platform for national games, and
developing a model for enhancing teachers' competence in working with Al tools.

In conclusion, the integrated use of didactic games and artificial intelligence tools in Kazakh
language lessons is an effective way to improve the quality of teaching the state language, enhance
students' language skills, and form their national consciousness. This is the future of the Kazakh
language education system — one that meets the demands of the times, is open to innovation, and

is oriented towards results.
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Introduction

Fundamental changes have been taking place in the educational system of the Republic of
Kazakhstan over the past decade. The statement of the First President N.A. Nazarbayev that
"lifelong learning should become the personal credo of every Kazakhstani citizen™ served as the
starting point for renewal processes in the field of education [1]. The updated educational content,
which began to be introduced in 2017, represents not merely a change in the content of textbooks
but a reconsideration of the entire teaching philosophy, methodology, and outcome-oriented
system [2].
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Mathematics is one of the fundamental subjects in any country's education system. It not
only develops students' logical thinking, algorithmic abilities, and spatial imagination but also
forms their functional literacy and skills for solving problems arising in everyday life. The
distinctive feature of teaching mathematics under the updated educational content, compared to
traditional methodology, is that knowledge does not become an end in itself; rather, it is viewed
as a tool applied in various life situations.

Accordingly, the purpose of this article is to systematize and analyze the theoretical
foundations, methodological features, and practical implementation methods of teaching
mathematics according to the updated educational content. The research objectives are: to describe
the structure and content of the updated curriculum; to identify new approaches and technologies
used in teaching mathematics; to analyze the criteria-based system for assessing learning
outcomes; and to propose emerging problems and their solutions.

Main content

Issues of teaching mathematics within the framework of the updated educational content are
widely addressed in the works of domestic pedagogical scientists and experienced teachers. The
work "Methods of Teaching Mathematics in Primary School™ (2010) by T.K. Ospanov, Sh.Kh.
Kurmanalina, and S.K. Kurmanalina comprehensively analyzes the theoretical foundations of
mathematical education [3], while Zh.K. Astambayeva's methodological guide "Methods of
Teaching Mathematics™ (2016) reveals the specifics of the updated program in primary school [4].
The "Mathematics" textbooks for grades 1-4 by A.B. Akpayeva, L.A. Lebedeva, and other authors
serve as concrete examples of the practical implementation of the updated content [5].

The theoretical basis of the updated educational program is the theory of constructive
learning and Bloom's Taxonomy. According to these concepts, the learner is recognized not as a
passive recipient of information but, on the contrary, as an active subject constructing their own
knowledge. Bloom's Taxonomy allows the classification of learning objectives into six levels
(knowledge, comprehension, application, analysis, synthesis, evaluation). This hierarchy forms
the basis of the learning objectives in the updated program [6].

The research by S.K. Damekova and B.E. Koishybai examines the theoretical-
methodological directions for introducing artificial intelligence technologies into the education
system, analyzing issues of the spiral principle, practical orientation, and interdisciplinary
integration [7]. The research work by E. Bidaybekov, N. Pak, and N. Oshanova presents innovative
approaches to creating electronic tools for teaching mathematics, specifically a platform of

structural-mental schemes and content in a question-problem format [8].

Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 127
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

Furthermore, the methodological works of experienced teachers such as B.N. Maimakova
and R.M. Muratbekkyzy provide concrete examples of implementing the updated program in
school practice [9].

The works of G.Zh. Moldazhanova and T.A. Radchenko investigate the issues of using
innovative technologies in teaching natural sciences and mathematics subjects in the context of
trilingual education within the framework of the updated educational content [10].

A comprehensive methodological approach was employed in the research. Firstly, through
theoretical analysis, scientific-pedagogical literature, regulatory documents (model curricula of
the Ministry of Education and Science of the Republic of Kazakhstan, 2017-2025), and
methodological materials related to teaching mathematics under the updated educational content
were systematized. Secondly, using comparative analysis, the content, structure, and requirements
for learning outcomes of traditional and updated curricula were compared.

Thirdly, the pedagogical observation method was used to reflect on the course of
mathematics lessons in general education schools, teachers' experience in using new methods and
techniques, and students' learning activities. Fourthly, using content analysis, the content,
structure, and didactic apparatus of textbooks and educational-methodological complexes written
according to the updated program were examined.

During the research, several features of teaching mathematics according to the updated
educational content were identified.

Firstly, the content structure of the updated curriculum adopts the "spiral” principle as a
fundamental foundation. According to this principle, each topic or concept is not considered just
once but is repeated and deepened in each subsequent grade. For example, the topic "Fractions"
begins in the 5th grade with an introduction to common fractions, continues in the 6th grade with
decimal fractions, and becomes more complex at the level of algebraic fractions in grades 7-8.
This approach allows for gradually deepening students' knowledge and strengthening intra-subject
connections.

Secondly, the hierarchy of learning objectives is based on Bloom's Taxonomy. Each learning
objective is coded and written according to a specific cognitive level. For example, 5.1.2.3 — where
5 represents the grade, 1 the section, 2 the subsection, and 3 the sequential number of the learning
objective. This system provides clear guidance for teachers in lesson planning and assessing
student achievement. The research showed that the specificity of learning objectives helps teachers

clearly set lesson goals and precisely determine the ways to achieve them.
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Thirdly, the updated program places special emphasis on developing broad skills. These
include: applying knowledge functionally and creatively, critical thinking, conducting research,
using ICT, communication skills, ability to work in a group, solving problems and making
decisions. In mathematics lessons, these skills are formed through solving problem-based tasks,
completing project work, and performing tasks of a research nature.

Fourthly, the structure of the curriculum has fundamentally changed. Now the model
curriculum consists of the following parts: basic content of the academic subject — system of
learning objectives — long-term plan — medium-term plan — short-term plan. This technologized
structure allows the teacher to work systematically. In grades 5-6, "Mathematics™ is taught for 5
hours per week (170 hours per year); in grades 7-8, "Algebra™ (3 hours per week) and "Geometry"
(2 hours per week) are taught as separate subjects.

Fifthly, the sections of the curriculum for grades 5-8 are structured in a new format:
"Numbers,” "Algebra,” "Geometry," "Statistics and Probability Theory," "Mathematical Modeling
and Analysis." The introduction of the "Statistics and Probability Theory" section meets the
demands of the times. This section forms students' skills in collecting, processing, analyzing, and
forecasting information. In primary school (grades 1-4), the content-methodological lines of
mathematics are classified as: "Numbers and Measurements,” "Elements of Algebra," "Elements
of Geometry," "Mathematical Modeling."

Sixthly, the criteria-based assessment system is an important component of the updated
educational content. It consists of formative assessment and summative assessment. Formative
assessment is implemented at all stages of the lesson and allows for daily monitoring of student
progress and providing feedback. Summative assessment is conducted at the end of a section
(Summative Assessment for the Section) and at the end of a term (Summative Assessment for the
Term). The research determined that the specificity of assessment criteria contributes to students'
objective self-assessment of their achievements and the development of self-regulation skills.

Seventhly, the scope of using innovative technologies and digital resources has expanded.
Teachers utilize various digital educational resources, inter-school network interaction, "teacher
exchange™ experiences, and master classes. In recent years, new approaches to creating electronic
textbooks for teaching mathematics have emerged. The platform of structural-mental schemes and
the question-problem format proposed by E. Bidaybekov and colleagues proved to be effective
tools for increasing students' cognitive activity. International experience in integrating artificial
intelligence technologies into mathematics education (Al4K12, UNESCO) is also gradually being
introduced into domestic methodology [10].
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Eighthly, interdisciplinary connections and trilingual education issues have also become
integral parts of the updated content. Mathematics is taught in close connection with physics,
chemistry, computer science, and economics. By teaching equivalents of mathematical terms in
English, both subject competence and language competence develop simultaneously.

During the research, certain difficulties encountered in implementing the updated program
were also identified. First, during the initial stage, students found it difficult to adapt to ungraded
formative assessment. According to R.M. Muratbekkyzy's observation, students only began to
approach it responsibly after the first summative assessment. Second, the gradual development of
textbooks and methodological materials according to the new program still results in insufficient
methodological support for some topics. Third, there is a continuous need to enhance teachers'
professional qualifications.

Teaching mathematics according to the updated educational content is a comprehensive
system that qualitatively differs from traditional methodology, focused on students' personal
development, functional literacy, and readiness for lifelong learning.

Conclusion

Research results have shown that the main features of this system are the spiral structure,
learning objectives based on Bloom's Taxonomy, formation of broad skills, criteria-based
assessment, interdisciplinary connections, and the use of innovative technologies.

The updated program is aimed not only at students' acquisition of mathematical knowledge
but also at developing their critical thinking, research abilities, and communication skills. This is
the main condition for forming a personality that is in demand in today's dynamic world.

However, in the process of implementing the updated content, issues such as improving
educational-methodological complexes, continuously enhancing teachers' professional
qualifications, and expanding digital educational resources still await resolution. Future research
should focus on deeper integration of artificial intelligence technologies into mathematics
education, effective approaches to differentiated instruction, and developing digital tools to
improve the quality of mathematics education.

In conclusion, teaching mathematics within the framework of the updated educational
content is a system that meets the demands of the times and is constantly evolving. The successful
implementation of this system directly depends on teachers' creative exploration, their professional

competence, and their readiness for continuous learning.
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The modern education system is closely linked to the global changes occurring in all spheres
of society. These changes primarily require updating the content of education, introducing new
teaching methods and technologies, and seeking effective ways to organize the educational
process. Innovations in primary education are of particular importance, as this period lays the
foundation of a student's personality, shapes their cognitive abilities, and develops the basic skills

of learning activities.
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The effective use of pedagogical innovations not only improves the quality of students'
knowledge but also helps develop their creative thinking, critical outlook, and independent
learning skills. The aim of the article is to conduct a comparative analysis of domestic and foreign
experience with pedagogical innovations in primary education and to determine their effectiveness
[1].

The theoretical and methodological foundations of innovative processes and technologies
have been comprehensively studied in scientific and pedagogical literature. The concept of
pedagogical innovations is defined as the introduction of new ideas, tools, and technologies into
education, aimed at raising the learning process to a new qualitative level. Researchers identify
novelty, effectiveness, efficiency, and the potential for creative application in practice as the main
criteria for pedagogical innovation [2].

Domestic literature extensively discusses innovative approaches to teaching subjects in
primary school. The methodological recommendations of the National Academy of Education
named after Y. Altynsarin outline practical aspects of using information and communication
technologies, game technologies, and project-based learning in primary schools. Scientific works
in the field of STEAM education have demonstrated the effectiveness of this approach in
developing primary school students' technical thinking, creativity, and critical thinking abilities.
In the context of education digitalization, the use of Smart technologies, artificial intelligence, and
EdTech platforms is becoming increasingly relevant [3].

Studying foreign experience allows for the identification of the following areas of innovation
in primary education: the widespread use of digital technologies (interactive whiteboards,
educational applications, adaptive platforms); integration of project-based learning and STEAM
methodologies; game-based organization of learning (gamification); social-emotional learning.
Research has shown that the purposeful integration of STEM elements into primary education
significantly increases student activity, problem-solving abilities, and digital literacy [4].

The research work employed theoretical and empirical methods for a comprehensive
analysis of pedagogical phenomena. Theoretical methods included a review of scientific-
pedagogical, methodological, and normative-legal literature on the problem, a comparative
analysis of domestic and foreign experience, and the identification of criteria for evaluating the
effectiveness of innovations. At the empirical level, the research material utilized the experience
of innovative activities of leading pedagogical universities in Kazakhstan (KazNPU named after

Abai, National Academy of Education named after Y. Altynsarin), as well as open publications
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and reports from foreign educational institutions. The content analysis method was used to
systematize and generalize the obtained data [5].

During the research, the main directions of pedagogical innovations in primary education
were identified, and a comparative analysis of their application in domestic and foreign practice
was conducted.

Domestic experience. In the Kazakhstani education system, innovations are being
implemented in several important directions. First, the widespread introduction of information and
communication technologies — including work with interactive whiteboards, the use of educational
platforms, and the digitalization of the learning process. Second, project-based learning technology
aimed at developing students' independent research skills. Third, the introduction of STEAM
education elements — integrating science, technology, engineering, arts, and mathematics to
develop students' critical thinking, creativity, and project-design abilities. Research by
Kazakhstani scientists has proven that using 2D and 3D modeling technologies significantly
develops students' STEAM thinking. Fourth, work is underway to equip educational institutions
with modern STEM laboratories and robotics classrooms [6].

Foreign experience. The comparative analysis revealed the following features of innovations
in foreign education systems. The first feature is the high level of digital transformation: interactive
whiteboards, tablets, and adaptive educational platforms are integrated into the daily practice of
primary schools. The second feature is the combination of project-based learning and STEAM
methodologies, which effectively develops students' critical thinking, creative activity, and
teamwork skills. The third feature is the widespread use of gamification elements (platforms like
Classcraft, Kahoot! significantly increase learning motivation). The fourth feature is the
integration of social-emotional learning. Furthermore, in the field of STEM education, foreign
practice offers systematic work based on interdisciplinary connections, and it has been proven that
STEM integration significantly enhances students' problem-solving abilities [6].

Comparative analysis. Comparing domestic and foreign experience made it possible to
identify a number of similarities and differences. Similarities: both systems recognize the
importance of project-based learning and STEAM methodologies in implementing innovative
technologies; emphasize the effectiveness of using information and communication technologies
in the learning process; prioritize the development of students' critical thinking. Differences:
foreign systems pay more attention to gamification and social-emotional learning; have a higher

level of digital transformation; implement STEM education systematically at the level of national
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education policy. In Kazakhstani practice, integration with national values holds a special place;
alongside updating the content of education, the educational aspect is also considered [7].

Pedagogical innovations in primary education are a key factor in increasing the effectiveness
of the educational process. Based on the study of domestic and foreign experience, the following
conclusions can be drawn:

1. Innovative technologies such as ICT, project-based learning, and STEAM methodologies
are being actively introduced into the Kazakhstani education system, but their systematic nature
and scale are still lower than in foreign practice.

2. Advanced foreign experience demonstrates the high effectiveness of innovations in the
areas of digital transformation, gamification, and social-emotional learning. It is recommended to
adapt and implement these directions into the primary education system of our country.

3. The widespread use of STEAM education should be consistently developed as one of the
priority directions of domestic educational policy, as it contributes to the formation of students'
technical thinking, creativity, and critical outlook.

4. The successful implementation of pedagogical innovations requires systematic
improvement of teachers' qualifications and their methodological preparation for using innovative
technologies.

Thus, the adaptation and implementation of advanced foreign experience, considering the
national characteristics of the domestic education system, is an important condition for raising the

quality of primary education to a new level.
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Introduction

In the education system of the Republic of Kazakhstan, the integration of artificial
intelligence technologies into the learning process is being intensively implemented within the
framework of the "Future Schools™ project. In accordance with the instruction of the President of
the country, Kassym-Jomart Tokayev, a pilot project for using Al tools is being implemented at
schools No. 107, 101, 99, and 104 in Astana. The main feature of this project lies in the ability of
artificial intelligence to personalize learning, taking into account the individual needs of each
student. In Zh.Zh. Adamzhanova's (2025) article "The Role of Artificial Intelligence in Developing
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Functional Literacy in Primary School,” the essence of individualized instruction is revealed.
According to the author's definition, individualized instruction refers to teaching approaches based
on the needs, interests, and capabilities of each student. Al technologies can automatically regulate
the learning process. The article analyzes the operating principles of adaptive platforms such as
Khan Academy, DreamBox Learning, and Prodigy Math [1].

Primary school is the key stage where the foundational knowledge, skills, and abilities of an
individual are formed. However, the traditional education system is limited in its ability to cater
individually to each of the 25-30 students in a class according to their abilities and pace. In this
regard, artificial intelligence tools can serve as reliable assistants for teachers. Research shows that
Al technologies can monitor the progress of each student and provide information about which
material has not been mastered [2].

The research by Kazakh scientist A. Tolepova examines the issues of effectively using neural
network types (D-1D, ChatGPT, AutoDraw) through artificial intelligence to develop students'
thinking and interest. A comparison of experimental and control classes demonstrated that using
Al tools increases students' cognitive activity.

Accordingly, the purpose of this article is to develop and propose an effective
methodological model for organizing individualized instruction in primary school using artificial
intelligence tools. The research objectives are: to systematize Al tools for individualized
instruction in primary school; to determine the methodological capabilities of adaptive platforms
and neural networks; to describe the application features of domestic Al tools (Roged Al,
Kashgari, Agyl); to analyze authorial models for individualized instruction (FocusTime Kids); and
to provide methodological recommendations for various stages of the lesson.

Main content

The issue of organizing individualized instruction in primary school using artificial
intelligence tools has begun to be actively researched in domestic pedagogical science in recent
years. A. Tolepova's (2024) work "Characteristics of Artificial Intelligence Programs in Teaching
Primary School Students™ experimentally demonstrated the effectiveness of neural network types
— D-ID, ChatGPT, and AutoDraw programs. According to the author, artificial intelligence
involves effectively using neural network types when completing learning tasks. During the
research, reflection on students' thinking processes was conducted, and as a result, types of Al and
effective methods were selected and proposed [3].

The experience of the domestic "Future Schools"” project deserves special attention. Asem
Sarybekova, a leading expert at the National Academy of Education named after Y. Altynsarin,
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notes: "Artificial intelligence today is becoming not just a teaching tool but also an assistant to the
teacher and a partner to the student. We are forming an educational environment that serves to
develop thinking, communication, and personal responsibility skills through technology." During
the pilot project, domestic artificial intelligence tools — Roged Al, Kashgari, as well as Stem-
solutions and Kahoot platforms — are being tested. Additionally, "RobotAl" helps facilitate
teachers' work, automatically evaluating test results. The "Google Past" system identifies whether
students prepared material independently or used artificial intelligence [4].

Yerkinbek Zhaidar's (2026) authorial model "FocusTime Kids — A Pedagogical Idea for
Developing Attention in Primary School Students” opens a new direction in individualized
instruction. Considering the attention characteristics of primary school students, the author
proposes the O.Y.N.A. (Awakening — Learning — Clarifying — Completing) model. The uniqueness
of this model lies in the ability to monitor a child's attention dynamics and provide individual
support through artificial intelligence tools [5].

Materials on "Areas of Artificial Intelligence Application” on the Quizlet platform
emphasize that the main function of Al in education is to monitor the progress of each student and
provide information about which material has not been mastered.

During the research, the methodological features and effective ways of organizing
individualized instruction in primary school using artificial intelligence tools were identified.
These platforms automatically adjust the task level based on the student's responses, creating a
personalized trajectory for each child.

Khan Academy — students can choose learning materials according to their level, while the
platform tracks their progress and suggests next steps. It offers a set of interactive exercises for
primary school mathematics and literacy.

DreamBox Learning — automatically offers mathematics tasks and adjusts difficulty based
on the student's level. It analyzes each student's errors and re-explains unclear topics.

Prodigy Math — teaches mathematical skills, taking into account game elements and
individual progress. Students solve problems by controlling a game character and advance to new
levels.

ChatGPT — used to answer students’ questions, explain topics, and create additional tasks. In
versions adapted for primary school, the language is simple and understandable.

D-ID — this neural network-based tool allows for animating images and creating "talking"

characters. It is effective for visualizing lessons in primary school.
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AutoDraw — recognizes simple lines using artificial intelligence and converts them into high-
quality pictures. It is intended for developing students' creative abilities.

Within the framework of the "Future Schools" project, domestic Al tools are being tested.

Roged Al — an adaptive platform that works with content in the Kazakh language and takes
into account students' age characteristics. It has a set of interactive tasks for primary school [6].

Kashgari — a Kazakh-language Al tool for text analysis and grammar checking. It helps
develop literacy in primary school.

Aqyl — an intelligent system designed for conversing in Kazakh and answering questions.

RobotAl — helps facilitate teachers' work, automatically evaluating test results.

Yerkinbek Zhaidar's authorial model FocusTime Kids considers the attention characteristics
of primary school students and provides the possibility of individual support through artificial
intelligence tools. The main propositions of the model are:

- The attention of a primary school student is unstable but developable;

- Short, meaningful focus moments are more effective than long tasks;

- Play is the most natural way to develop attention in primary school;

- Artificial intelligence helps the teacher see the attention characteristics of each child.

IXL — provides information about students' achievements and work with errors, enabling the
improvement of individual work.

Edmodo — tracks students' learning outcomes and helps teachers evaluate their learning
progress.

ObjectViewer, Animal AR 3D Safari, ARLOOPA — these augmented reality (AR)-based
tools make lessons visual and interactive in primary school.

Dildi, Arkyb — Al systems designed for developing language skills in primary school
students.

During the pilot project conducted at schools No. 107, 101, 99, and 104 in Astana, the
following results were identified:

- The use of Roged Al, Kashgari, and Kahoot platforms made lessons more visual and
interactive;

- The RobotAl system reduced test evaluation time by 70%;

- The Google Past system increased students' independent work skills;

- Teachers were able to allocate more time for individual work with students.

Based on the research findings, the following advantages were identified:
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- Personalization capability. Al tools can offer tasks according to each student's knowledge
level, learning pace, and interests.

- Real-time feedback. Students can immediately see and correct their mistakes.

- Time savings for teachers. Operations such as assessment, checking, and reporting are
automated.

- Increased motivation. Game elements and interactive tasks increase students' interest.

- Teaching attention management. According to the FocusTime Kids model, children learn
to perceive and manage their own attention.

Challenges and Solutions:

First, insufficient skills among primary school teachers in working with Al tools. Solution:
expand the regulatory documents and methodological support developed by the National Academy
of Education named after Y. Altynsarin. Organize in-school seminars and master classes.

Second, domestic Al tools (Roged Al, Kashgari, Agyl) still require improvement. Solution:
improve domestic tools considering the experience gained from the pilot project. Increase the
volume of content in the Kazakh language.

Third, the risk of students becoming dependent on Al and accustomed to receiving ready-
made answers. Solution: use the Google Past system to monitor students' independent work.
Introduce ethical standards for using Al tools. Widely promote regulatory documents containing
ethical standards for using artificial intelligence, developed by the National Academy of Education
named after Y. Altynsarin, in schools.

Fourth, the varying material and technical base of schools. Solution: gradually disseminate
the experience of the "Future Schools™ project to other schools. Develop a mechanism for
effectively delivering Al tools to schools within the framework of public-private partnership.

Conclusion

Organizing individualized instruction in primary school through the use of artificial
intelligence tools is an innovative and highly promising direction in the education system.
Research results show that adaptive platforms (Khan Academy, DreamBox), neural networks
(ChatGPT, D-ID, AutoDraw), domestic Al tools (Roged Al, Kashgari, Agyl), and authorial models
for attention development (FocusTime Kids) enable the creation of personalized learning
trajectories that consider each student's individual characteristics.

The experience of the "Future Schools™ pilot project has demonstrated that using Al tools

not only makes lessons more visual and interactive but, most importantly, allows them to be
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conducted considering the needs of each student. This is a concrete way to implement the principle
of equity in education.

As the author of the FocusTime Kids model, Yerkinbek Zhaidar, noted, it is important not
to demand ready-made attention from primary school students but to gradually and naturally form
it. Artificial intelligence tools can be reliable helpers for teachers precisely in this matter.

However, the use of Al tools for individualized instruction in primary school also raises
several issues: enhancing teachers' digital competence, improving domestic Al tools, adhering to
ethical norms, and strengthening the material and technical base. Addressing these issues requires
joint efforts from state bodies, educational institutions, the scientific community, and IT
companies [7].

As Asem Sarybekova, a leading expert at the National Academy of Education named after
Y. Altynsarin, stated: "We are forming an educational environment that serves to develop thinking,
communication, and personal responsibility skills through technology.” Through systematic work
in this direction, an effective methodology for organizing individualized instruction using artificial
intelligence tools in primary school will undoubtedly be formed [8].

Future research should focus on developing domestic Al platforms for primary school, a
model for developing teachers' competence in working with Al tools, and determining criteria for
measuring the effectiveness of individualized instruction. In conclusion, organizing individualized
instruction in primary school using artificial intelligence tools is the present of the future. Research
and exploration in this direction will continue, and best practices will be disseminated across the

republic.
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literacy in primary school students are provided.

Keywords: artificial intelligence, primary education, digital adaptation, interactive
learning, adaptive learning systems, critical thinking, STEAM education.

Knrouesvie crosa: uCKyCCWZG@HHblﬁ UHmenlekm, HaddajilbHoe 06pa306aHue, L;uqbpoea}z
adanmauuﬂ, UHmMepaxknmueHoe o6yquue, aoanmuenvle cucmembl 06ylteHu}l, Kpumu4deckoe

motunenue, STEAM-o6pazosanue.

In the modern world, artificial intelligence (Al) technologies are deeply penetrating all
spheres of society, including the education system. This process is particularly important at the
primary education level, because this is the period when a child's cognitive abilities, thinking skills,
and experience of interacting with the technological environment are formed. In Kazakhstan, as in

many countries around the world, the issue of preparing primary school students to work with the
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technologies of the future is becoming urgent. The integration of artificial intelligence into the
learning process not only improves the quality of students' knowledge but also helps develop their
digital literacy, critical thinking, and creative activity. The aim of the article is to identify effective
methods and techniques for adapting primary school students to work with artificial intelligence
and to justify the pedagogical conditions for their implementation in the domestic education
system [1].

The issues of using artificial intelligence in primary education are one of the current
directions of modern pedagogical science. Research shows that integrating Al technologies into
the learning process increases students' cognitive activity and helps improve learning outcomes.
International practice offers various approaches to developing Al literacy in primary school. In
particular, the AI4K12 «Five Big Ideas in AI» concept is considered a fundamental methodological
base in this field, and based on it, unplugged activities for children are becoming relevant [2].

The works of Kazakhstani scientists examine the pedagogical potential of Al technologies
in developing critical and creative thinking skills in primary school students. It has been found that
through Al platforms, interactive tasks, adaptive learning systems, and feedback mechanisms, it is
possible to increase students' interest while taking into account their individual learning pace [3].

Foreign research frequently employs methodological approaches such as constructivist
theory, project-based learning, programming, and human-agent interaction. Furthermore,
contemporary research shows that the most sustainable results of Al integration are achieved with
human-in-the-loop approaches.

The research work employed theoretical and empirical methods for a comprehensive
analysis of pedagogical phenomena. At the theoretical level, a review of scientific-pedagogical,
methodological, and normative-legal literature on the problem was conducted, and domestic and
foreign experience was compared. As empirical data, the experience of implementing Al
technologies in educational organizations of Kazakhstan, as well as advanced foreign pedagogical
experience, were studied. During the research, scientific articles, methodological guides, and
reports published between 2024 and 2026 were analyzed. The results obtained through content
analysis were systematized and differentiated. Additionally, materials from professional
development courses for primary school teachers (Al literacy, digital pedagogy) were studied.

During the research, the main methods and techniques for adapting primary school students
to work with artificial intelligence were grouped.

The first group comprises methods based on game technologies. Taking into account the age

characteristics of students, Al elements are presented in a game form. For example, completing
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learning tasks using game-based approaches through platforms such as Kahoot! (Al version),
Roged Al, and Aqgyl significantly increases learning motivation. During a pilot project in
Kazakhstani schools, it was proven that this approach enhances students' interest and active
participation in lessons [4].

The second group consists of adaptive learning systems. Al platforms analyze each student's
learning pace and level and offer individual tasks. This method provides additional support for
underperforming students while allowing gifted students to further develop their abilities. Through
adaptive learning systems, students learn to manage their own learning trajectory, which develops
independent learning skills.

The third group includes interactive methods and visualization. The use of interactive tasks
and visual elements is particularly effective in increasing the digital literacy of primary school
students. Through interactive images, animations, and video simulations created with the help of
Al, children easily grasp complex concepts. In foreign practice, the "unplugged” method of
teaching Al is widespread, where children learn the basics of algorithms and machine learning
without computers through movement games, sorting, and storytelling [5].

The fourth group is project-based learning. Within the framework of the project-based
method, students use Al tools to solve real-life problems. When integrating Al elements into
Kazakhstan's "Digital Literacy" and "Computer Science™ lessons, primary school students learn
through games and visual tools, while upper-grade students perform project-based tasks such as
creating chatbots, analyzing data, and discussing ethical issues. This approach develops critical
thinking, creativity, and responsible attitudes toward technology [6].

In 2025, the Government of Kazakhstan, in collaboration with the Massachusetts Institute of
Technology (MIT), launched the "Day of Al" program for grades 1-4. The program consists of
free 30-60 minute interactive lessons, and methodological materials are provided in Kazakh and
Russian. This initiative aims to introduce students to Al at a basic level and increase their digital
literacy [7].

Research has shown that the most effective method of adaptation to working with Al
technologies is the gradual integration of game-based, adaptive, and project-based learning while
preserving the teacher's guiding role. In this regard, the following stages should be considered
according to students' age characteristics:

- Grades 1-2: recognizing Al, getting acquainted with simple algorithms in a game-based

format;
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- Grades 3-4: using Al tools in learning tasks (dialogue with chatbots, searching for
information, simple data analysis).

Adapting primary school students to work with artificial intelligence is one of the important
strategic tasks of the modern education system. Based on the research results, the following
conclusions were drawn:

1. The effectiveness of introducing artificial intelligence technologies into primary education
requires an entire system of pedagogical conditions — taking into account the age characteristics
of students, prioritizing game-based and visual approaches, and preserving the teacher's guiding
role.

2. The main adaptation methodologies (game technologies, adaptive learning, interactive
methods, project-based learning) contribute to the development of students' digital literacy, critical
and creative thinking, as well as independent decision-making skills.

3. In Kazakhstani practice, work is underway to ensure the accessibility of Al education
through programs such as "Day of Al" based on MIT developments. However, for the systematic
implementation of these initiatives, it is necessary to improve teacher qualifications, develop
infrastructure, and create adaptive learning materials.

Thus, the systematic and step-by-step application of methods and techniques for adapting
primary school students to work with artificial intelligence in the domestic education system lays

the foundation for their confident and effective interaction with future technologies.
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Annotation: The article examines the scientific-methodological foundations and effective
ways of forming communicative competencies of primary school students through critical thinking
technology. Communicative competence is analyzed as a complex category encompassing the
language skills of listening, speaking, reading, and writing. Based on the research of Kazakhstani
scientists Sh. Almukhanbet, K. Moldabek, G. Orynbasarova, A. Yesnazar, and A. Zhorabekova
(2025), the methodological system for developing language skills from a critical thinking
perspective is comprehensively described. The authors substantiate the necessity of forming
critical thinking from an early age and present the content of the elective course "Linguistic Skills"
designed for developing language skills in primary school students. Additionally, the effectiveness
of STEM-digital learning in developing communication skills in international practice, the
possibilities of integrating drama pedagogy and artificial intelligence tools in forming critical
thinking, as well as the impact of the "Reciprocal Observation of Thought" strategy on critical

reading and writing skills, are analyzed.

Keywords: communicative competence, critical thinking, primary school, language skills,
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pedagogy.
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Introduction
The transition to updated educational content in the education system of the Republic of
Kazakhstan aims to orient the learning process towards developing students' functional literacy,
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communication skills, and critical thinking abilities. In his address "The Third Modernization of
Kazakhstan: Global Competitiveness,” the First President N.A. Nazarbayev highlighted the
importance of educational programs focused on developing critical thinking skills and independent
information-seeking abilities as the fourth priority [1].

Primary school is the golden period for the formation of an individual as a linguistic
personality. It is at this age (6-12 years) that a child's active vocabulary is formed, speech is
systematized, reading and writing skills are mastered, and the ability to express one's thoughts
orally and in writing develops. Psychological research shows that the most effective period for
teaching critical thinking is primary school age. Ennis substantiated the necessity of forming
critical thinking starting from primary school, while Kennedy and colleagues demonstrated that
teaching critical thinking to children of this age brings significant benefits. However, in school
practice, it is observed that the communicative competencies and critical thinking skills of primary
school students are at an insufficient level. International research attributes the reason for this
deficiency to the predominance of traditional teaching methods and the insufficient use of
innovative technologies aimed at developing 21st-century skills. Many teachers still use traditional
methods based on lectures and assignments, which do not allow for student interaction, group
work, and communication [2].

Main content

The issue of forming communicative competencies of primary school students through
critical thinking technology has been intensively researched in recent years in both domestic and
international science.

In the fundamental study by Kazakhstani scientists Sh. Almukhanbet, K. Moldabek, G.
Orynbasarova, A. Yesnazar, and A. Zhorabekova (2025) titled "Developing Primary School
Students' Language Skills from a Critical Thinking Perspective: A Methodological System,"”
communicative competence is defined as a complex category consisting of four main components:
listening, speaking, reading, and writing [3].

The authors describe these skills as follows:

- Speaking — expressing thoughts through linguistic units during interaction. This is a
productive skill.

- Writing — using language to convey information in written form. This is the process of
connecting letters, words, and sentences, putting thoughts on paper. This is also a productive skill.

- Reading — perceiving information by understanding the meaning of a text. This is a
receptive skill.
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- Listening — the ability to process and understand the meaning of spoken language. This is
also a receptive skill.

Kulmagambetova (2014), while describing these four skills, notes that each has its own
specific features and methods of development [4].

Critical thinking is a cognitive process that involves systematic and reflective analysis,
evaluation, and synthesis of information. It includes the abilities to identify problems, gather and
evaluate relevant information, analyze arguments, recognize assumptions and biases, consider
multiple perspectives, draw logical conclusions, and assess the consequences of decisions.

In the State Compulsory Standard of Primary Education of the Republic of Kazakhstan
(2018), it is noted that the harmonious formation and development of a student's personality
requires a set of skills: the ability to think critically, mastery of various methods of communication
(especially language skills), and the ability to work both collaboratively and independently. This
is an important conclusion showing the close interconnection, even unity, of communicative
competence and critical thinking.

The research by M. Zainil and colleagues (2024) on the influence of STEM-digital learning
on 6C skills (Character, Citizenship, Critical Thinking, Creativity, Collaboration, Communication)
of primary school students deserves special attention. The study involved 200 primary school
students and showed that STEM-digital learning groups performed significantly higher than
STEM-traditional groups in all 6C skills. The main feature of this methodology is the integration
of STEM ideas focused on solving real-life problems with digital technologies (interactive media,
educational games, simulations, videos).

The research by K. Kotsidis and A. Dima (2025) demonstrated the effectiveness of
integrating drama pedagogy and artificial intelligence tools in developing critical thinking in
primary school. During an experiment with 46 sixth-grade students, 12 learning scenarios were
developed, and Al applications were used alongside experiential drama techniques. The results
showed a significant improvement in students' abilities to analyze, evaluate, and substantiate ideas,
as well as an increase in communicative activity and metacognitive awareness [5].

Of particular interest is the Japanese researchers' (2024) experience with the "Reciprocal
Observation of Thought" strategy using the "Digital Pen™ information-sharing system. In a study
conducted with 35 fourth-grade students over a five-day program, students evaluated each other's
ideas through the digital system and expressed critical opinions. As a result, students who

effectively evaluated others' ideas significantly improved their essay writing skills, developing the
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ability to present objective and well-reasoned arguments and to construct appropriate counter-
arguments [6].

O. Shkvyr and colleagues' (2020) methodology for developing critical thinking in younger
students using ICT consists of four stages: problem identification, information search, concrete
evidence, decision-making. This methodology contributes to the development of students' activity,
thinking abilities, skills in substantiating their own decisions, and abilities to search for new
information using digital tools [7].

During the research, the scientific-methodological foundations of forming communicative
competencies of primary school students through critical thinking technology were determined,
and an effective methodological system was developed.

As a result of the research, communicative competence was defined as a complex category
encompassing four main skills of a linguistic personality — listening, speaking, reading, and
writing. These skills are closely interconnected and should be considered as a unified system.

Critical thinking technology is a system of methods and strategies aimed at developing
students' skills in working with information, analyzing, evaluating, and independently drawing
conclusions. This technology offers the following possibilities for developing communicative
competencies of primary school students:

- In developing listening skills: identifying the main idea of information, analyzing the
author's viewpoint, understanding implied meaning, expressing one's opinion on the listened text.

- In developing speaking skills: conveying one's thoughts convincingly, engaging in
discussions, speaking in public, answering questions critically.

- In developing reading skills: deep analysis of text, identifying the author's position,
evaluating characters' actions, understanding the implied meaning of the text.

- In developing writing skills: writing essays, reflections, opinions, constructing
argumentative texts, providing feedback.

During the research, the effectiveness of several critical thinking strategies in developing
communicative competencies was analyzed.

International experience shows that elements of STEM-digital learning and drama pedagogy
can be effectively used in primary school to develop communicative competencies and critical
thinking. Example of using STEM-digital learning elements: On the topic "Environmental
Problems," students are divided into groups, watch video materials about water resource pollution
on a digital platform, analyze data, and create their own research projects. As a result, they conduct
a debate on the topic "Measures for Nature Protection™ and write short essays. In this process,
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listening, speaking, reading, and writing skills develop comprehensively, and students learn to
evaluate information critically.

Example of integrating drama pedagogy and Al tools: When studying the topic "Abai's
Songs," students use Al tools (KazLLM) to gather information about Abai's life and work, and
then, using drama elements, stage a role-play "Through Abai's Eyes." This method allows students
to deeply analyze information, understand the author's position, and convincingly express their
own views.

The possibilities of adapting Japanese researchers' "Reciprocal Observation of Thought"
strategy using the "Digital Pen™ information-sharing system to domestic school practice were
studied.

Adapted methodology: In grades 3-4, when working with texts, students first write an essay
independently. Then, they comment on each other's work on the Google Docs or BilimLand
platform, evaluating the correctness of arguments, logical structure, and credibility of evidence.
This strategy significantly improves students' critical reading and writing skills.

During the research, several problems in forming communicative competencies through
critical thinking technology were identified.

First, teachers' insufficient understanding of the difference between teaching critical thinking
and traditional methodology. As noted by Sh. Almukhanbet and colleagues, teaching critical
thinking should be gradually integrated into daily learning activities, but many teachers consider
it as a separate lesson or individual task. Solution: teach the methodology of integrating critical
thinking technology into subjects in pedagogical universities and professional development
courses.

Second, technical problems in using ICT tools, slow internet, insufficient material-technical
base. This problem is clearly shown in the research by O. Shkvyr and colleagues. Solution: equip
schools with modern digital tools, use programs that work offline, implement low-cost alternative
solutions.

Third, the large number of students in a class (over 30) makes it difficult to monitor each
student's research activity. Solution: effectively organize group work and pair work methods, use
the analytical capabilities of digital platforms.

Fourth, insufficient methodological tools for integrating STEM-digital learning and drama
pedagogy in the domestic context. Solution: study international experience and develop

methodological tools adapted to the domestic education system.
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Fifth, students’ unpreparedness to provide objective evaluations of each other when using
the "Reciprocal Observation of Thought" strategy [5]. Solution: clearly define assessment criteria,
collaboratively develop examples and descriptors, establish ethical norms for expressing critical
opinions.

Conclusion

Forming communicative competencies of primary school students through critical thinking
technology is one of the strategic tasks of today's education system. Research results show that
communicative competence (listening, speaking, reading, writing) and critical thinking are
complex categories that are closely interconnected, complementing and developing each other.

The research by Kazakhstani scientists Sh. Almukhanbet, K. Moldabek, G. Orynbasarova,
A. Yesnazar, and A. Zhorabekova (2025) laid the scientific-theoretical foundations for developing
language skills of primary school students from a critical thinking perspective and proposed
concrete methodological ways for its implementation. The elective course "Linguistic Skills"
developed by the authors is an important step in this direction.

International experience demonstrates the effectiveness of STEM-digital learning in
developing communication skills and critical thinking. The study by M. Zainil and colleagues
involving 200 primary school students showed that groups using the STEM-digital learning
methodology had significantly higher communication and critical thinking skills.

The experience of integrating drama pedagogy and artificial intelligence tools by K. Kotsidis
and A. Dima (2025) can serve as an example of an innovative approach to developing critical
thinking in primary school students. This methodology significantly improves students' abilities to
analyze, evaluate, and substantiate ideas, increasing communicative activity and metacognitive
awareness.

The "Reciprocal Observation of Thought" strategy using the "Digital Pen™ system proved to
be an effective tool for developing critical reading and writing skills. Adapting this strategy to
domestic educational platforms (BilimLand, Daryn.online) is a promising direction for future
research.

The methodological model developed during the research consists of four stages: diagnostic-
motivational (1st grade), formative-developmental (2nd grade), improvement-integration (3rd
grade), creative-reflective (4th grade). This model allows for gradual, systematic formation of
communicative competencies and critical thinking skills, considering the age characteristics of

each grade.
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The effectiveness of critical thinking strategies ("Six Thinking Hats,” "Fishbone,” "Venn
Diagram,” "Bloom's Daisy,” "RAFT," "Reciprocal Observation of Thought™) in developing
communicative competencies is explained by their activation of higher-level thinking operations
such as analysis, synthesis, evaluation, argumentation, and comparison in students.

However, the widespread implementation of this methodology faces several problems:
teachers' insufficient mastery of the methodology for integrating critical thinking technology into
subjects, inadequate material-technical base, overcrowded classrooms, and insufficient
supplementation of domestic digital educational resources with STEM and critical thinking
elements.

In conclusion, forming communicative competencies of primary school students through
critical thinking technology is not only a didactic issue but also the main condition for forming a
personality capable of freely expressing their thoughts, analyzing different viewpoints, expressing
well-reasoned opinions, and thinking creatively and critically in the global information society.
The successful resolution of this issue directly depends on the teacher's professional competence,
their mastery of innovative technologies, and their ability to creatively adapt advanced

international experience.
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Tpyonukos Uinbsi BuktopoBuy
CryneHnt

Poccuiickuit Texnonornueckuii yausepcurer MUPOA

CPABHUTEJIbHBIN AHAJIN3 BUBJINOTEK OBPABOTKHA MEJIUA GSTREAMER
N FFMPEG

AnHotanus: Hacrosiiiasi cTaTthsi MOCBSIIIEHA CPAaBHUTEIBHOMY AHAIU3Y JIBYX IIMPOKO
pacIpoCTpaHEHHBIX MYJIbTUMEIUMHBIX (PEHMBOPKOB € OTKPBITBIM MCXOIHBIM KOJIOM —
GStreamer u FFmpeg. llenbro wuccnenoBaHus sBISETCA ONPEICICHHUE CPABHUTEIBHBIX
IPEUMYIIECTB, OrPAHUYEHUN W ONTUMAIbHBIX CIEHApUEB IPUMEHEHHUS KaXJ0ro Mus3
WHCTPYMEHTOB ISl BRIPAOOTKH 000CHOBAaHHBIX MPAKTUYECKAX PEKOMEHAANNH 110 UX BBIOODY.

MeTog0/I0THYECKOM  OCHOBOM  HCCIENOBAaHUS IOCIYXXWI CpPaBHUTEIbHBIA aHAIU3,
IPOBEIEHHBI Ha OCHOBE JECATU KpPUTEpUEB, C(HOPMUPOBAHHBIX 110 pPE3yJbTaTaM H3Y4YEHUs
ouLMaNbHON TOKyMEHTALUU U aKTUBHOCTH COO0IIeCTBA pa3padOTYUKOB: apXUTEKTypa U AU3aiH
CHCTEMBI, TOJIepKUBaeMble (opMaThl M KOAEKH, HMPOM3BOIUTEIBHOCTh U 3(PPEKTHBHOCTB,
anrmapaTHoOe YCKOpEHHUE, MPOrpaMMHBIA HHTep(deic U ynoOCTBO pa3pabOTKH, TOKYMEHTALUs U
Ka4eCTBO COIPOBOXKJICHUSI, IKOCUCTEMA U COOOIIECTBO Pa3pabOTUNKOB, KPOCCIUIAT(OPMEHHOCTb,
JUILEH3UPOBAHNUE, a TAK)KE IPUMEHUMOCTD B IPAKTUYECKUX CLIEHAPUSX.

B xone wuccienoBaHusi yCTaHOBIIEHO, YTO (PPEWMBOPKH pEaTU3yIOT MNPUHIMIHAIBHO
pa3IuYHbIE apXUTEKTYpHbIE oaxobl. GStreamer ocHOBaH Ha THOKOH rpad-mojenn KoHBeiepa ¢
JMHAMUYECKON peKoH(Urypalueil MOTOKOB, YTO OO0YCIOBIMBAET €r0 MPEUMYIIECTBA B 3aJa4ax
IIOTOKOBOM Iepelauyl JaHHBIX B pEaJIbHOM BPEMEHH, BCTPOEHHBIX CUCTEMAaxX U HHTEPHETE BEIIEH.
FFmpeg peanusyer nuHelHbI KOHBelep 00paOOTKH € aKIIEHTOM Ha MaKCUMAaJIbHYIO CKOPOCTh
TPaHCKOJIMPOBAHUA U pacrmojaraer HauOosiee OOMMPHOM B HHAYCTpUM OMOIMOTEKOMN
HOJ/IEP)KUBAEMBIX KOAEKOB M (OPMATOB, YTO OMpEENsAeT €ro JOMHHHpPYIOIIee MOJOXKEHHE B
3aadax MakeTHON 1 00JauyHONH 00pabOTKN MEIMAaKOHTEHTA.

[lo wroram aHanu3a caenaH BBIBOJ O TOM, YTO BBIOOp MEXIy paccMaTpUBacMbIMU
MHCTPYMEHTAMH OIpeNIesieTCs] He MX OTHOCHUTEIbHBIM KaueCTBOM, a XapaKTepOM pEelIaeMbIX

3a7ad.

Knouesvie crnosa: bubauomexu oopabomru meoua, GStreamer, FFmpeg, cpasnumenvmwiii

AHAIU3, NPOSPAMMHAS UHIICEHEDPUAL.
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O0paboTka MyJIbTUMEAUHHBIX JAHHBIX SBISIETCS OJHOW M3 KIIOUEBBIX 3a]a4 B
COBPEMEHHOM pa3paboTKe MpOrpaMMHOIO OOecledyeHus: OT IOTOKOBOI'O BEUIAHUS U
BUJCOKOH(EpeHIUH 10 Mpo(pecCHOHAIBHOIO MOHTa)Xa M BCTPOECHHBIX CHUCTEM pPEaJbHOI0
BpeMeHU. BwiOop uHCTpymMeHTapus s paOOThl ¢ MeOUaJaHHBIMH HAINpsMYIO BIHSIET Ha
POU3BOIUTENEHOCTh, THOKOCTh U MacIITA0UPYyEeMOCTh KOHEUHOTO MTPOAYKTA.

Cpenu MHOXKECTBa CYLIECTBYIOLIMX PELICHUI JBa MPOEKTa 3aHUMAKT 0c000€ MECTO U
HOJIb3YIOTCS HAauOOJIbLIEH MOMYJIIPHOCTBIO B IpodeccuoHanbHol cpeae - GStreamer u FFmpeg.
O6a nHCTpyMEHTA C OTKPBITHIM UCXOIHBIM KOJOM MPOILJIM MHOTOJIETHUMN ITyTh pa3BUTHSL, OOpeu
oOmmpHBIe coolmiecTBa pa3padOTYMKOB M HANUIM NPUMEHEHHE B CaMBIX DPa3HOOOpPA3HBIX
o0nacTsax: OT MeauarieepoB U Opay3epoB A0 TeJeBELIaTeIbHOI0 000PYAOBaHMS U OOJIAYHBIX
m1aThOopM.

HecmoTtpss Ha TO, uTto o00a @QpeliMBOpKa pelalT CXOXUH Kpyr 3ajad, OHHM
NPUHIUIHAIBHO OTIMYAIOTCS TI0 CBOCH apXUTEKTYpe, PHII0CO(PUH MPOSKTUPOBAHUS U CIICHAPHSIM
npumenenns. FFmpeg npezacrasisier co6oil MoutHbIi HAOOp HHCTPYMEHTOB KOMAaHTHON CTPOKH
U OuOIMOTEK, OpPUEHTHPOBAHHBIH Ha TPAHCKOJUPOBaHME, (DUIBTPALMIO U KOHBEPTALUIO
menuadaitnoB. GStreamer, B CBOIO oyepeab, pealu3yeT KOHBEHepHyr Mojenb 00paboTKH
JAHHBIX, TPEAOCTAaBISI pa3padoTUMKaM TUOKUN (peMBOpPK [UIsl IMOCTPOEHMSI CIIOKHBIX
MYJbTUMEAUNHBIX TPHIIOKEHUN C BO3MOKHOCTBIO IMHAMUYECKON PEKOHPUTYPALIUK TOTOKOB.

Beibop Mexay STUMHM JBYMs pEIIEHUSMHM HEPEIKO BbI3bIBACT 3aTPyAHEHUS Y
pa3paboOTUYHKOB, MOCKOJIBbKY TpeOyeT ITyOOKOro MOHMMAHUS KaK TEXHHUECKUX XapaKTepPHCTUK
KaKJ0ro MHCTPYMEHTA, TaK U Cleun(UKU KOHKpEeTHOHM 3anaun. HeBepHo caenaHHBIA BBIOOD
CIIOCOOEH MOBJIEYb 3a OO0 CYIIECTBEHHBIE U3/IEPIKKH: U30BITOUHYIO CIIOKHOCTb ApXUTEKTYPHI,
CHIDKEHHE MTPOU3BOIUTENILHOCTH MM OIpaHUYEHUS IPU MacIITaOMpOBAaHUU CUCTEMBI.

Hacrosmas craTesi CTaBUT LEJIBIO IPOBECTH CUCTEMATUYECKUN CPAaBHUTENIBHBIN aHAIIN3
GStreamer wn FFmpeg mno KIOYEBBIM IapaMeTpaMm: apXUTEKTypPHBIM  PELICHUSM,
noJAJepKuBaeMbIM  opmMaTaM M KOJI€KaM, IPOU3BOJUTENBHOCTH, YIOOCTBY HHTETpaluH,
HKOCUCTEME W NPUMEHMMOCTH B pa3IMYHBIX CLEHApUSAX HCIOJIb30BaHUA. Ha ocHoBaHuM
NpoBeIEHHOrO aHanmu3a OynyT cGhOpMYJIHpPOBAHbI TMPAKTHUECKHE PEKOMEHAALUH, KOTOphIe
MOMOTYT pa3paloTunkaM OOOCHOBaHHO BbIOpaTh HamOoJee MOAXOASIIIMNA HWHCTPYMEHT st

KOHKPETHOT'O ITPOCKTA.
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Llenp wuccnemoBaHusi - TNPOBEACHHE CPABHUTEIBHOTO aHalU3a MYJbTUMEIUITHBIX
dpeitmBopkoB GStreamer u FFmpeg st onpeneneHus uX NPEeMMYIIECTB, OTpaHUYEHUN U
ONTUMAJILHBIX CIICHAPHEB NPUMEHEHHUs, a TakXKe BBIPa00TKa OOOCHOBAHHBIX IMPAKTHYECKHX
peKOMeHJaluil 1Mo BHIOOPY HMHCTPYMEHTApHsl B 3aBHCHMOCTH OT TPEeOOBAaHUN KOHKPETHOTO
MIPOEKTA.

Merononornyeckoi OCHOBOW HCCIEAOBaHUS MOCIYKWJI CPaBHUTEIbHBIN aHanu3. s
oOecrieyeHUss OOBEKTUBHOCTM  OBUIM  BBIACNICHBI  CIEAYIOIME KPUTEPHUH  CpPAaBHEHHS,
chopMHpOBaHHBIE HA OCHOBE aHAJIM3a HAyYHBIX MTyOIMKAIMKA U 3KCIIEPTHBIX 0030pOB:

1. apxuTekTypa U AW3ailH CUCTEMbI: IPUHIIMUIIBI MOCTPOCHUs (PperMBOpKa, MOAYIHHOCTS,
KOHBeHepHast MOJIeNIib 00pa0OTKHU JaHHBIX, MEXaHU3MbI PACHIUPAEMOCTH U TOIKIIOYEHUS
IJIarMHOB;

2. Tlonnep>xuBaembie (hopMaThl U KOJAEKU: HIMPOTA MOAAEPKKA KOHTEHHEPHBIX (hOPMATOB,
aymo- U BHUJECOKOJEKOB, MPOTOKOJNOB MoTokoBoil mnepemaun (RTSP, HLS, DASH,
WebRTC u np.);

3. TOPOM3BOAMTENHHOCTh M 3(PPEKTUBHOCTH: CKOPOCTh TPAHCKOJUPOBAHUS, 3aJlepiKKa MpH
00paboTKe B peaIbHOM BpPEMEHH, MOTpPeOIeHNEe ONEPaTUBHON NMaMSTH U MPOLECCOPHBIX
peCypcoB, MacIITaAOUPYEMOCTh TPH BHICOKHX HArpy3Kax;

4. anmapaTtHoe yckopenue: nognaepxkka GPU-yckopenus (NVIDIA CUDA, Intel Quick Sync,
VA-API, VideoToolbox), BO3MO>XHOCTH pasrpy3ku BBIYHCIICHUM Ha
crenualn3upoBaHHbIE annapaTHbIE OJIOKU;

5. mporpammusiii uatepderic (API) u ynobctBo pazpaboTku: kauecTBO u cTabuiIbHOCTh AP,
KpuBas OOydeHHUs, HaJM4YUe TPHUBSI30K K MOMYJSAPHBIM $I3bIKaM MPOTrPaMMHUPOBAHUS
(Python, C++, Java, Rust), yno6cTBO OT/naKH;

6. IOKyMEHTalusi M Ka4eCTBO COIMPOBOXKICHHS: IMOJHOTA O(UIIMAIBFHON JTOKYMEHTAIINH,
Halnuyue oO0ydYarolMX MaTepualioB, NMPUMEPOB KOJA, aKTYaJbHOCTb U PETYISIPHOCTD
OOHOBJICHHI;

7. PKOCHCTEMa U COOOIIECTBO: aKTUBHOCTh Open-source cooOIIecTBa, YacTOTa KOMMHTOB,
KOJIMYECTBO CTOPOHHUX IUIATMHOB U PACIIMPEHUN, HAIMYNE KOMMEPYECKOM MOJIEPIKKH;

8. kpoccrutaThopMeHHOCTB: TTOIIepKKa ornepannoHHbIX cucteM (Linux, Windows, macOS),
BcTpoeHHBIX Targopm (ARM, RISC-V), mobunsabix OC (Android, i0S);

9. nuuen3upoBaHue M mpaBoBble acnekThl: Tum juneH3uu (LGPL, GPL), orpanunuenus Ha
UCIIOJIb30BaHWE B KOMMEpYECKUX TPOAYKTax, MaTeHTHblE PUCKH Mpu padoTe

IIPONPUETAPHBIMU KOACKAMU;
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10. npuMeHNMOCTh B MPAKTUYECKUX CLIEHAPUAX: IMPUTOAHOCTh Ul KOHKPETHBIX oOnacTeil
IPUMEHEHHS: IIOTOKOBOE BEIIaHUE, BUJEOHAOIIOAECHUE, MeAMaIuIeephbl, BCTPOCHHBIE
CUCTEMBI, 001agHas 00paboTKa MeIuaJaHHBIX.

GStreamer mpencraBnsieT coO0il MyJIbTUMEAUHHBIA (HPEHMBOPK Ha OCHOBE KOHBEWEPOB,
KOTOPBbII CBA3BIBACT BOEIUHO INMPOKUN CIEKTP CUCTEM OOpabOTKHM MeauaJaHHbIX s
peanu3alMM  CIOXKHBIX pabounx nporeccoB. DOpeliMBOPK HCHOIB3YET MOJKIHOYAEMYIO
apxuTekTypy (plug-in), B KoTOpoii 60IBIIMHCTBO (PYHKIIMOHATBHBIX BO3MOKHOCTEH pean30BaHO
B BUJE pa3aesieMblXx OnOnnoTek. KiroueBbIMU CTPOUTENLHBIMU OJIOKAMU SIBJISIFOTCS JIEMEHTHI
(GstElement), coenunsiembie mocpeactBoM o0bekToB GstPad, n obpasyromnue rpad odbpaboTku
JaHHBIX. DIIEMEHTBl 00bEeIMHAIOTCS B KOHTeitHepsl — OuHbI (GstBin), a Besa cucrema BepXHEro
ypoBHsI oO0opaunBaercss B 00bekT GstPipeline, ympapmnstonuii 1100amsHBIMA YacaMU U ITUHOU
coobuiennii. Takast opraHu3anus Mo3BOJISIET Pa3padOTUNKY JEKIAPaTHBHO OMMCHIBATH 00PabOTKY
MeIManoToKa, He B/IaBasiCh B JIETAJIM HU3KOYPOBHEBOM CUHXpOHM3auuu [1].

GStreamer moxiepuBaeT MHOXKECTBO ayIuO W BUAEO KOAEKOB uepe3 ruiaru Qst-libav,
KOTOPBIi M3HaYalILHO ocHoBaH Ha FFmpeg [2].

Koungeiiepnas apxurektypa GStreamer CHpOEKTHpOBaHA C MHUHMMAIbHBIMU HAKJIaJIHBIMU
pacxoJamM# CBEpX TEX, YTO BHOCST CaMH IpHMEHseMble (QHIBTPHL. JTO AenaeT (pedMBOPK
HPUTOJHBIM JJa’Ke JUIsl BHICOKOKQUECTBEHHBIX ayIUONPUIIOKEHUN C KECTKUMHU TPEOOBaAHUAMHU K
3ajepxKKe. MexaHn3M yNpaBiIeHUsl NaMsAThIO MOCTPOeH BOKpYT o0bvekToB GstBuffer — nérkux
CYETUHUKOB CCHUIOK, COACPIKAIUX OJAMH WM HECKOJIBKO 0JI0koB GstMemory, 4ro obecrieuynBaet
rUOKyI0 aOCTpaklMIO HaJ pa3IMYHbIMU THUIIAaMU HaMmsITH: cucteMHod, DMA-Oydepamu u
namarsto GPU [1].

GStreamer nognepxxuBaer Heckonbko API anmapatHoro yckopenus, B ToM uucie VA-API.
Ecin B cucreme pnoctyneH KoHKpeTHbli APl anmapaTHoro yckopeHHMsi M yCTaHOBJIEH
COOTBeTCTBYOIMI maruH GStreamer, sineMeHThl aBTOMAaTHYeCKOi COOPKH KOHBEWEPOB, TaKHe
kak playbin3, Moryt camocTosTenbHO 3a7eHCTBOBaTh allllapaTHOE YCKOpeHHEe 0e3 KaKuX-indo
JIOTIOJTHUTENBHBIX JIeMcTBUM co cTopoHbl mpuioxenus. Ilomumo VA-API, GStreamer
nogepxkuBaeT yckopenue yepe3 NVIDIA NVCODEC (CUDA), obecnieunBasi KOAUPOBAHUE U
nexoaupoBanue H.264 u H.265 ¢ Beioopom GPU B aBTOMaTnueckom pexume [1].

GStreamer npezacraBigeT coboil Ype3BbIUAHO MOIIHBIN U YHUBEpCATbHBIN (PpeiiMBOPK 11s
CO3/IaHUsl TIPUJIOKEHHH TOTOKOBOM TMepeauyd MeuaJaHHbIX. MHOTHME €ero J0CTOMHCTBA
00yCJIOBJICHBI MOJYJBHOCTBIO: (PPEUMBOPK CHOCOOEH OECIIOBHO BKIIIOYATh HOBBIC MOMIYJIH

IJJariHOB. BMecTe ¢ TeM MOAYJIBHOCTh M MOIb HEPEIKO JOCTUTAIOTCS LEHOW BO3POCIICH
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CJI0HOCTH, MI03TOMY pa3paboTKa HOBBIX MPUIIOKEHUH He Beeraa mpocra. GStreamer HamMcaH Ha
s3pike C ¢ ucnonb3oBanueM cucreMbl TuoB GObject u o0bexkTHON Momenu GLib 2.0. [Tomumo
natuBHoro C API, cymectBytor npussizku ais Python, Perl, Rust, D, .NET, C++, Haskell, Java,
Ruby, Vala u Go [1].

OdunuanbHas ~ JTOKyMEHTallMsl — NPOEKTAOXBaTbIBa€T  PYKOBOACTBO  pa3paboTuuka
MPUIOKEHUH, pyKOBOJCTBO MO pa3padoTKe IJIarMHOB, 00yYaroliye NpuMepsl U cipaBouHuk API.
CucreMa MIIariHOB TOJIICPKUBAET KAIIMPOBaHUE MeTalaHHBIX B opmare JSON, yckopsitomee
3aImyCK: KAII aBTOMAaTHYECKH WHBATHIUPYETCS MPH U3MEHEHUH (DaiiyioB TUIarMHOB, 00ecIeunBas
COTJIACOBAHHOCTb MEXAY KAIIeM U pealbHbIMU Oubnuorekami [1].

OcHoBHOM peno3utopuid GStreamer Ha paHHBIE MoMeHT wumeer >3100 3Be3m, 720
oTBeTBIICHUH OT mpoekTa m 1309 yyacTHHKOB, BHecmMX BKian B mpoekt [2]. Ha dopyme
StackOverflow o tary gstreamer naxoaurcs 4954 Bonpoca [3].

GStreamer pacmpoctpansiercs non Jsunensueir LGPL. Takoit BbeiOOp o00ycnoBieH
CTpeMJICHHEM 00eCIIeUnTh BOZMOKHOCTh UCIOIb30BaHus (peiMBOpKa B MPHIIOKEHUSIX C JTFOO0H
muneHsueit. Becb kox siapa ¢ppeiMBopka 00s13aH ObITh uiieH3upoBad noa LGPL; mist miarnHoB
takke Tpedyercs LGPL, 3a uckirouennem koaa mo umner3usvu BSD u MIT [1].

Fmpeg mpencraBnsier co0oii CBOOOIHBIN MPOrPAaMMHBIM MPOEKT C OTKPBITHIM HCXOJHBIM
KOZIOM, BKJIIOYAOIIUK HAOOp OMOIMOTEK M YTWUJIUT AN paboThl ¢ BUAEO, ayJUO W APYTUMHU
MyJIbTUMEANIHBIMU (aiinamu u motokamu. Apxurekrypa FFmpeg BeicTpoeHa BOKpYT KOHBeepa
MyJIbTUMEANIHON 00paboTku: aemynbTuiiekcupoBanue (libavformat) pazmensier BxomHoOM
KOHTEWHep Ha MoTokH; AekoaupoBanue (libavcodec) mpeoOpasyer cxkaThie HaHHBIE B ChIpHIE
kanpel; ¢uiusTpanus (libavfilter) nmpumenser Ttpancdopmanuu; konuposanue (libavcodec)
C)KMMaeT KaJpbl B IeJIeBOM Kojek; MyibTHILIeKcupoBanue (libavformat) 3amuceiBaeT moToKu B
BBIXO/IHOM KoHTelHep. Kaxaplil sTam omepupyer maketamu (CkaTbhle JaHHbBIE) WM KaJpaMu
(HeckaTble JaHHBIE), IEpelaBaeMbIMU Uepe3 rpad CBsI3aHHBIX y3710B 00paboTku [4].

FFmpeg mnosunmonupyercs Kak BeAyIIMH MyJIbTUMEIUHHBIN (peiMBOpPK, CHOCOOHBIN
JIEKOIMPOBaTh, KOJAUPOBAThH, TPAHCKOJAUPOBATh, MYJIbTUILNIEKCUPOBATH, JIEMYJIbTUILIEKCUPOBATD,
nepeaaBaTh, GUIBTPOBATH U BOCIIPOU3BOAUTH MTPAKTUUECKH JTFOO0M KOHTEHT, CO3JJaHHBIH JTFOIbMU
u mammHamu. [lognepxuBarorcs GopMaThl OT CaMBIX PEKUX YCTAPEBIINX CTAHIAPTOB JI0 CaMBIX
AKTyaJIbHBIX, BHE 3aBUCUIMOCTH OT TOTO, Pa3pabOTaHbI I OHU KOMUTETAMH 110 CTaHAApTU3AIINH,
COOOIIIECTBOM HITH Kopriopanusmu [4].

FFmpeg obOecneunBaeT MmMMUPOKYI0 TOMICPKKY paznudyHbix apxutektyp LII Omaromaps

HaIMCaHHBIM BPYYHYIO ONTHUMM3AIMSIM Ha acceMmOiepe, MCIONb3YIOMUM HAaO0Opbl MHCTPYKIUI
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SIMD, 49TO0 MO3BOJISIET CYIIECTBEHHO YCKOPUTh 00pabO0TKy MyJIbTUMeaua. J{Jis apXutekTyp x86 u
AMDG64 npumensirotcs pactupennss MM X, SSE, SSE2, SSSE3, SSE4, AVX, AVX2 u AVX-512,
YCKOPSIIOIIME TaKUE OINEpaluyd, KaK KOMICHCAIUs ABIDKEHHS M BBIYHCICHHE TpaHc(hOpM B
Buaeokonekax. Haunnaga ¢ FFmpeg 7.0, xaxnaplil 3Tan KOHBelepa BBIIOIHIETCS B OTAEIBHOM
MOTOKE, OpKecTpupyemMoMm IutanupoBmukoM (fftools/ffmpeg sched.c), 4ro 3HauyuTENBHO
YIIYYIIWIO apauieTu3M Ipu 00paboTKe BHIXOAHBIX JaHHBIX [4].

FFmpeg noanepxuBaer Heckoabko API anmaparHoOro yckopeHus, 0XBaThbIBAalOLIUX PEIICHUS
Benyuux npoussoaureneiit GPU. NVIDIA GPU nocTaBisitoTcsi cO BCTpPOSHHBIMU aNlapaTHBIMU
osokamu komupoBanus U AekoaupoBanus — NVENC u NVDEC. ITomumo CUDA/NVENC,
FFmpeg nonnepxuBaet annapataoe yckopenue yepe3 VA-API (Intel u AMD na Linux) u Apple
VideoToolbox (macOS), uyto obecneunBaeT MMUPOKOE MNOKPBITUE PA3IUYHBIX allapaTHBIX
wiatdopwm [4].

Apxurekrypa FFmpeg siBnsieTcss MOIyIbHOM: Kakaash OUOIMOTEKa BBIMOIHIET KOHKPETHYIO
pONb B KOHBeWepe MyJIbTUMEIUIHON 00pabOTKHU, a MPOEKT COCTOUT M3 CEMH OCHOBHBIX
OMOMMOTEK, COBMECTHO  O0OECHEYHMBAIOMIMX  KOMIUIEKCHBIE  BO3MOXXHOCTH  0OpabOTKHU
menuananueix. [lomumo HatuBHOTO API Ha s13b1KE C, KOTOPYIO MOKHO CBOOOTHO MHTEPTPHUPOBATH
B KoJ Ha s3bike C++, CyIIecTBYHOT CTOpoHHHE OMONMOTKM uis si3bikoB Python, Rust, Go,
JavaScript u PHP [4-9].

OdunmanbHass AOKyMEHTAIMsl OXBaThIBaeT OMNMCAaHUE BCEX YTWIMT KOMaHIHON CTPOKH,
napaMeTpoB OMOMMOTEK, (QUIBTPOB U NOJJEpKUBAaeMbIX KojaekoB. [Ipoekt pacmnomnaraer
obmupubiM  Habopom TectoB (FATE) u wuHctpymenTamu (as33unra st oOecriedeHus
CTaOUITBFHOCTH KOZOBOH 0a3bl [4].

Odunuanpuplii penosuropuid FFMpeg na nanueni momeHnt umeer >58600 3Be3n, >13700
OTBETBJIECHUN OT TpoekTa u 1492 yyacTHuKOB, BHecmux Bkjiaa B mpoekT [10]. Ha dopyme
StackOverflow o tary ffmpeg naxomurcst 25873 Bonpoca [11].

Konoas 6a3a FFmpeg no ymonuanuto nuuensupoana noa LGPL 2.1+. Bxirouenue onuuii -
-enable-gpl mnm --enable-nonfree npu xondurypanmm pacmmpsier HabOp KOMIHIHPYEMBIX
KOMITOHEHTOB, OJTHAKO H3MEHSIET JINIIEH3UIO Pe3yIbTHPYIOINX OMHAPHBIX (ailyioB. DTO 03HAYAET,
YTO Pa3pabOTUYMKH KOMMEPUECKHX IPOIYKTOB JOJDKHBI TIIATEIFHO KOHTPOJIUPOBATh, KaKHE
UMEHHO KOMITOHEHThl FFMpeg BxitouyaroTcss B cOOpPKy, BO H30€kaHHE HEMpeaHaMEpeHHOIo

HapyUICHUs JUIEH3NOHHBIX orpanndenuii GPL [4].
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Tao6auna 1. CpaBHUTEJbHBIN aHAJN3

Ne m./m. Kpurepuii GStreamer FFmpeg
Kowngeiiepnas rpag-mozens; JInHelHbI KOHBEHED:
a1eMeHTHI (source, filter, demux — decode —
sink), coequHsAEMBIC Uepes3 filter — encode —
1 ApXUTEKTypa TaJibl; TMHAMUYECKast mux; ¢ FFmpeg 7.0
pPEKOH(UTYpaLUs B paHTaliMe Ka)XKblil 3Tal B

OTACIBbHOM IIOTOKEC

4Uepe3 MIaHUPOBIIUK

Yepes miarun gst-libav Kpynneiimas B

MOJIJICP’KUBACT TE€ )K€ KOJCKH, | HHIYCTPUU OMOIHOTEKA

yto u FFmMpeg KOJIEKOB: OT apXHUBHBIX

1o HoBewmmx (AV1,
2 dopmaThl U KOJIEKH

HEVC); Bce
aKTyaJbHbIC
KOHTEHWHEpPHI U

ITIOTOKOBBIC IIPOTOKOJIbI

MuHuManbHbIE HaKIaJHEIE SIMD-onrrumMuzanuu

pacxoJibl KOHBeWepa; zero- (SSE, AVX, AVX-
COpY yIIpaBJlieHHE NaMAThIO 512); BbIcoKas
3 [IpoMsBOAHTEBHOCTS (GstBuffer + GstMemory); CKOpOCTh
HU3Kas 3aJIepiKKa MPH TPaHCKOJAWPOBAHMUS,
CTpUMUHTE napasuieIbHbIE TOTOKU
BBIBO/IA; A (EeKTUBHAS
nakeTHas 00paboTka
VA-API, NVENC/NVDEC, CUDA/NVENC, VA-
OpenMAX, Android, API, VideoToolbox,
4 AnmaparHoe yckopenue | MediaCodec — aBToBbIOOD QSV — ympasnenue
Yyepes paHr JIEMEHTOB yepe3 ¢uaru CLI nim
API
C API, opurnansabie C API, HeopunmanbHbie
> AP npuBs3ku k Python, Perl, npuBsi3kyu k Python,
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Kpurepuii

GStreamer

FFmpeg

Rust, D, .NET, C++, Haskell,
Java, Ruby, Vala u Go

Rust, Go, JavaScript u
PHP

JloxymeHTauus

OdunmanbHbIN CalT:
PYKOBOJICTBO pa3pabOTUHKa,
TyTOpHabl, cipaBouyHuK AP,

K311 METadaHHbIX IIJIalrMHOB B

JSON

OdunmanbHbIN CalT;
Man-cTpaHMIIbl BCEX
YTHIIUT; OTIUCAHUE
(GUIBTPOB U KOJIEKOB;
ABTOMATHU3HPOBAHHBIN

TecT-cbioT FATE

.HI/II_IGHSI/IpOBaHI/Ie

SAnpo u mnaruaer — LGPL
2.1+; «ugly»-naruasl MOTYT
UMETb MaTEeHTHBIE
OrpaHUYEHUs; KOMMEPUECKOe

HCIIO0JIb30BAHUEC Pa3pCUICHO

[To ymomuanuto LGPL
2.1+; mpu BKITIOYEHUU
GPL-xoMITOHEHTOB
cranoButcsa GPL 2.0+;
HE00X0JUM KOHTPOJIb

¢aroB cOopku

DkocucremMa u

€0o00IIECTBO

>3100 3Be3m, 720
OTBETBJICHUH OT MPOEKTA U
1309 y4acTHMKOB, BHECIITUX

BKJIaJ B npoekT . Ha ¢popyme
StackOverflow Haxonurcs

4954 Bomnpoca

>58600 3Be3m, >13700
OTBETBJICHUHN OT
npoekTa u 1492
YYaCTHUKOB, BHECIIIUX
BKJIaJ] B MpoekT. Ha
dopyme StackOverflow
HaxoauTcs 25873

BOIIpOCa

KpoccmnardhopmernHocTh

Linux, Windows, macOS,
Android, iOS, Embedded
(ARM)

Linux, Windows,
macOS, BSD / Solaris,
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Ne m./m. Kpurepuii GStreamer FFmpeg

BUJICOXOCTHHTH,
npodeccuoHATBHBIHI

MOHTAaX

Hcemounux: ananuz asmopa

BoiBoabl: IIpoBenE¢HHBIM CpaBHUTENBHBIA aHANN3 MYJIbTUMEAMUHBIX (PpPEHMBOPKOB
GStreamer u FFmpeg mno3Bomsier chopMynupoBath psjg  OOOCHOBAHHBIX —3aKJIFOUYCHUN
OTHOCHUTEJIBHO HX TEXHUYECKUX XAPaKTEPUCTHUK, c(epbl NPUMEHEHHs U LEeIeco00pa3HOCTH
BbIOOpA B 3aBUCUMOCTH OT TpeOOBaHUN KOHKPETHOI'O IIPOEKTA.

C ToukM 3peHHs apXUTEKTypHbIX pElIeHUH JaBa (peliMBOpKa peanu3yroT
NPUHIUIHAIBHO pa3Hble OAX0AbI K 00paboTke MenuamsanHbeix. GStreamer CTpouTcs Ha THOKOM
rpag-Moen KOHBelepa ¢ IMHaMHUYeCKOl peKoH(Urypannei B pexume pealbHOro BpeMeHH, UTO
JIeNIaeT €ro 0COOEHHO BOCTPEOOBAHHBIM B CLEHAPUAX, TPEOYIOIUX CIIOKHOW MapIIpyTH3aILUH
IIOTOKOB, HU3KOM 3aJepXKU M aJalTUBHOIO MOBeAeHus cucremsl. FFmpeg, B cBoro ouepens,
peanu3yeT TUHEHHbI KOHBeHep 00pabOoTKH ¢ aKIIEHTOM Ha MAaKCUMAIIbHYIO TIPOU3BOTUTEILHOCTD
TPAHCKOAWPOBAHUS, YTO 0OECIEeYrnBaeT €My IPEBOCXOJACTBO B 3ajadax IMAaKeTHOW W OduiaiiH-
00pabOTKHU MEIMAKOHTEHTA.

ITo coBokynHOCTH paccMOTpeHHBbIX kKpuTepreB FFmpeg nemoncTpupyet 6osee BHICOKHIA
YPOBEHb PAcCHpOCTPaHEHHOCTH M WHAYCTpUaidbHOro mnpusHaHus. KonoccanpHas OubOinoTexa
NOJJIEP’)KUBAEMBIX KOAEKOB M (opMaToB, pazButbie SIMD-ontummsanuu, 3penas sxocucreMa
OPUBSA30K JUII MHOXECTBA S3bIKOB IPOrpaMMHPOBaHUS, a TakkKe ITyOoKas HHTerpauus B
KpyIHeiime kommepdeckue u otkpeithie npoektsl — VLC, Google Chrome, YouTube, Netflix
— CBUJIETENBCTBYIOT 0 TOM, uyTo FFmpeg ne-axrto cranm cranmapToM MHAYCTpUM B 00JACTH
TPaHCKOJIUPOBAaHUA U 00paboTku MynbTuMenua. [lokazarenpHo, uto naxe cam (GStreamer
UCIIOJIB3YeT IIarkuH Ha ocHoBe FFMpeg mon HasBanueem gst-libav miist pacmmpenns monaepxku
KOJ/IEKOB, YTO KOCBEHHO IMOJITBEPKAAeT Tuaupytouiee nojgoxenne FFmpeg B nanHoii o6nacrtu.

Bwmecre ¢ Tem 6b110 651 HEBepHO paccMaTpuBaTh GStreamer kak ycTynaromiee pemeHue.
B Takmx o0macTsax, Kak TOTOKOBOE BEIIAaHHE pEaJbHOTO BpeMeHH, Al-BHaeoaHaTUTHKA,
BCTPOCHHBIE  CHUCTEMBl W  TNPWIOXKEHHUs, TpeOyroliue JUHAMUYECKOTO  YIpaBJICHHUS
menuanorokamu, GStreamer oOHapy)XKMBaeT OYEBHUIHBIE apXUTEKTYpHbIE NpeumylnecTBa. Ero
HaTUBHAs MOJJIep)KKa LIMPOKOIO CIEKTpa BCTPOEHHbIX Iiargopm — oT Raspberry Pi no
pOMBIIUIEHHBIX SOC — U TeCHAast MHTETpalusi ¢ TakuMu TexHosorusmu, kak WebRTC u Android

MediaCodec, nenatot ¢ppeiiMBOpK HE3aMEHUMBIM HHCTPYMEHTOM B COOTBETCTBYIOIIMX HUIIAX.
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C ToukM 3peHus TUIEH3UPOBaHUs 00a PpeliMBOpKa MO YMOIYAHUIO PACIPOCTPAHSAIOTCS
non suuensued LGPL 2.1+, nonmyckaromieid KoOMMepueckoe ucnojb3oBanue. OjgHako
pa3paboTUMKK MPOAYKTOB Ha ocHoBe FFmpeg MOmKHBI TIIATENBHO KOHTPOJIMPOBATH COCTaB
cOopku: BrIroueHHe GPL-KOMIIOHEHTOB MEHSET JUICH3HI0O UTOTOBOro OMHapHOro (aina, 4yto
HECET MPaBOBbIE PUCKH B KOMMEPUYECKUX MPOEKTAX.

Takum obpazom, BeiOOp Mexay GStreamer u FFmpeg He siBisseTcss BOIpocoM KadecTBa
WIN 3peNIOCTH pelIeHnit — 00a (ppeliMBOpKa MPEeCTaBISAIOT cO00i MPOU3BOACTBEHHO-TOTOBBIE
MHCTPYMEHTBI C 0Ooratroil ucropueid M OOmUpPHBIMU cooOmiecTBamMu. Bpibop ompenensercs
npupoaoi  pemaeMod  3amaund: FFmpeg  sBisercss  ONTUMalbHBIM — PELICHHEM A
TPAHCKOJIMPOBAHUS, KOHBEpTalUU (JOPMATOB, 00JIAYHON MAaKEeTHONH OOpaOOTKM M MHTETPallUU B
CylLIeCcTBYIOIIME MeaAnanaiuiaitiel; GStreamer IpeAnovYTUTENICH TaM, T TpeOyeTcst HOCTPOSHHE
THOKUX, PEKOHPUTYPHPYEMBIX CHCTEM OOpabOTKHM MEIUANlOTOKOB B peaJbHOM BPEMCHHU,
0COOCHHO B KOHTEKCTE BCTpoeHHBIX MiaTthopm u 1oT. B psne cnyuaeB Hanbonee 3¢ heKTHBHBIM
pelIeHneM MOXKET OKa3aThCS COBMECTHOE MCIOJIb30BaHHE 000MX (PpelMBOPKOB, MPU KOTOPOM

Ka)K,I[LIﬁ BBIIIOJHACT Ty POJIb, JIA KOTOpOﬁ OH APXUTCKTYPHO ONITUMU3HUPOBAH.
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Hosa Baagumup BaagumupoBuy

Maructpant

Kadenpa ncuxonoruu

MoOCKOBCKUI T'YMaHUTAPHO-TEXHOJIOTUYECKUM YHUBEPCUTET - MOCKOBCKHN apXUTEKTYPHO-

CTpOPITGJ'IBHBIfI HHCTUTYT

I'PYIIIOBOM KBAHTOBBINI OBMEH HH®OPMAIIMEN KAK MEXAHW3M
PACHPEJEJEHHOTO TPUHATHS PEINEHUN: TEOPETUYECKAS MOJEJIb U
IEPCIHEKTUBBI YIIPABJIEHUS

Annotauusa: Hacrosimass cTarbsi NOCBSILEHA MCCIENOBAHUIO (EHOMEHA IPYIIIOBOIO
KBaHTOBOTO OOMeHa WH(popMalnmeld B KOHTEKCTE MPHHATUS KOJUIGKTHBHBIX pemeHuid. Llems
paboThl COCTOUT B TEOPETUYECKOM OOOCHOBAHWUU THUIOTE3Bl O TOM, YTO MO3T, CIIOCOOHBIN
SMUTUPOBATh OMO(OTOHBI C KBAHTOBBIMH CBOWCTBaMH, 00€CIEUMBAET HE TOJBKO BHYTPEHHIOIO
HEHPOHHYIO CHHXPOHHU3AIIMIO, HO U MOTCHIMAIBHBIM BHEMO3TOBOM MH(POPMAIIMOHHBIM O0OMEH
MEXJly YYaCTHUKAMM TpYMIbl, BCIEACTBUE YEro NPUHITOE KOJUIEKTUBHOE pELICHUE B
3HAYUTEIBHOH MEpe «OMIyIIaeTCs», a He (POPMHUPYETCS MOCPEACTBOM CYry0o aHAIMTHYECKUX
npoueayp. MeToaoaorus ucciieJOBaHusl OCHOBaHA HAa CUCTEMATHUYECKOM aHAJIN3€ COBPEMEHHBIX
JMaHHBIX KBaHTOBOW HeWpoOuonoruu (teopust Ilenpoyza—Xamepodda 00 oOpKecTpoBaHHOIMA
O0OBEKTUBHON penyKUuu, MOJETN OMO(OTOHHON CHUTHAIM3ALNU, SKCIIEPUMEHTHI 110 KBAaHTOBOM
3aIlyTAHHOCTH B HEPBHOW TKaHM), TEOPUH KBAHTOBOH KOTHUIMK (KBaHTOBO-BEPOSTHOCTHBIC
MOJIeTIM TPHUHSATHUS PEUICHHH, KBaHTOBO-0aileCOBCKHE CETH), a TakkKe HCCIeIOBaHUN
KOJUIEKTUBHOTO HWHTEJJIEKTa. B pesynbrare aHanmusza ycraHoBieHO, uTo: (1) HepBHas TkaHb
UCIycKaeT ynbTpaciadbie (GoToHbl (O0MOPOTOHBI), UHTEHCHUBHOCTh KOTOPBIX KOPPEIHPYET C
KOTHUTUBHOM AaKTHUBHOCTHIO; (2) TOJISIpU3AIMOHHO-3aITyTaHHBIE Tapbl (OTOHOB COXPAHSIOT
KBAHTOBbIE KOPPEJSAIUU TMPU MPOXOXKICHUU UYepe3 Cpe3bl MO3roBoi TKaHU; (3) KBaHTOBO-
BEPOATHOCTHBIE MOJIEJIM OINKCHIBAIOT TPyNnoBble UHTepdepeHIIMOoHHbIe JPQPEKTh MpHU
KOJUIEKTUBHOM TPUHSATUU pEIIeHUH TOYHee, YeM KJIacCMuecKas Teopusi BeposTHocTel; (4)
pacrpefieiéHHOEe TPYNIIOBOE€ KBAHTOBOE MBIIUIEHUE SBISIETCS MOTEHIHalbHO Oolee
MOBEPXHOCTHBIM 10 CPABHEHHUIO C WHAMBHUIYAILHBIM aHATUTHUYECKUM MBIIIJICHHEM B YCIOBHUSAX
uH(pOPMaIMOHHON acuMMeTpud. [IpakThyeckass 3HAUUMOCTH PAOOTHI OMpPENENSIeTCS TEM, YTO
NPe/UIO’KEHHBIE TIPUHIIMITBI YIPABJICHUST KBAHTOBBIM OOMEHOM (CHIDKEHHE JeKOTSpEHIIHH,

CUHXPOHM3AIMsSI OMOPUTMOB, HEUPOUHTEP(EICHBIE TEXHOJIIOTUN) OTKPHIBAIOT MEPCIEKTUBHI IS
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MPOEKTUPOBAHUS BBICOKOA((HEKTUBHBIX CUCTEM MOAIECPKKH MPUHSITHS KOJUIEKTUBHBIX PEIICHUN
B 00pa3oBaTeIbHON, OpraHU3aMOHHON U yIpaBieHuecKol cpenax. LleHHOCTh uccienqoBaHus —
B HMHTETrpallMi KBAaHTOBOW (M3MKH, HEHPOOMOIIOTUM W KOTHUTHUBHOW TICHXOJOTMU B EIHHYIO
OOBSACHUTENIBHYIO MOJAEIb, OO0JaJaollyl0 MOTEHUUAJIOM JUIsl HOBBIX  SMIIMPHUYECKHX

HUCCIIEIOBAHUMN.

Knroueswvie cnosa: xeaumosas KOZHUYu:l, 6u0qb0m0Hbl, KeAHmMoeoe CO3HAaHuUe, cpynnosoe
npuHsmue peuwlerull, Keanmosgas ncuxonozus, meopus Ileupoyza—Xamepogga, rxonrrekmugnwiii
unmeJlieKknlt, KeaHmoesdasl 3anymaHHOoCH1b, HeﬁpOHHaﬂ CUHXPOHU3aYyus, dekoeepenuuﬂ.

Keywords: quantum cognition, biophotons, quantum consciousness, group decision-
making, quantum psychology, Penrose—Hameroff theory, collective intelligence, quantum

entanglement, neural synchronization, decoherence.

1. BBenenue

OnHuUM K3 yCTOWYMBBIX (PEHOMEHOB TI'PYMIIOBOM JAMHAMHKH, XOpPOILO OINMCAHHBIX B
IICUXOJIOTMH, SIBJIIETCS TaK HA3bIBAEMOE «UYBCTBO IPABUJIBHOIO PEIICHUS»: YYAaCTHUKU
COBEIIAHHUS MM MO3TOBOTO HITYpPMa HEPEIKO COOOLIAIOT, YTO KOJUIEKTUBHO MPUHATOE PEUICHHE
OHHU HE CTOJIBKO COPMYIHPOBAIH aHATTUTUYECKH, CKOJIBKO «OLIYTHJIN KaK HEUYTO OYEBUIHOE —
0e3 sBHOro mepebopa Bcex anbrepHaTuB [1]. Kilaccuueckne KOTHUTHUBHBIE MOJAETHU
MHTEPIPETUPYIOT 3TOT (PEHOMEH Yepe3 MEXaHW3Mbl MUMIUTMLIUTHOW 00paboTKH MHGpOpMaluwy,
HMOLIMOHAIBHOTO MHTEIEKTa M COLMaNbHOM KOH(pOpMHOCTH. OAHAKO 3TH OOBSICHEHHS HE
HCUEPIIBIBAIOT 3arajiKy CUHXPOHHOTO BO3HMKHOBEHHS «OOILIEro OUIYIIEHUS» Yy reorpapuuecku
OJIM3KO PacrOI0KEHHBIX JIF0JIeH, OTHOBPEMEHHO PabOTAIOIIMX HAJl OAHOM 3a/1aueil.

[MTapannensHO B~ KBAaHTOBOM  HEHMPOOMOJIOTMM  HAKaIlUIMBAIOTCA  JaHHBIE,
CBUJICTEJLCTBYIOIIME O TOM, YTO MO3I HE SIBJISETCA HCKIIOYUTENIBHO 3JIEKTPOXUMHYECKON
BBIYUCIUTENbHON cucTeMoil. HepBHasi TkaHb UCIycKaeT yibTpaciadbie poTOHbI — OMOPOTOHBI,
MHTEHCUBHOCTb KOTOPBIX MEHSETCS B 3aBUCHUMOCTH OT KOIHMTHBHOM Harpy3ku [2]. HenaBuue
SKCIIEPUMEHTHl TOKa3alM, 4YTO MOJSPU3AIMOHHO-3alyTaHHble Mapbl ()OTOHOB COXPAHSIOT
KBAaHTOBBIE KOPPEJSILIUU MPH MPOXOXKACHUM 4Yepe3 CPe3bl MO3TOBOM TKaHM TONMMHOM a0 400
mukpomeTpoB [3]. Teopust opkectpoBanHOi 00bekTHBHOM penykuun (Orch OR) Ilenpoysa u
Xamepodda mpearnosnaraer, 4To KBaHTOBBIE MPOIECCHl B MUKPOTPYOOUKax HEHPOHOB JIEKAT B

OCHOBE CO3HAHUS U 00€CTICUNBAIOT CHHXPOHU3AINIO HEHPOHHON aKTHBHOCTH [4].
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COnmxeHrne STHX JBYX JIMHUH HCCIEAOBaHUS — (DEHOMEHOJOTHH «YYyBCTBYEMBIX
pELICHHIT» W KBAHTOBOW (M3UKKM MO3ra — (OpPMHUPYET HOBBIN HCCIIEIOBATEIBCKUN BOIPOC:
MOJKET JI1 OMO(OTOHHOE U3TyUEHUE MO3Ta CIYKUTh KaHAJIOM KBAaHTOBOTO 0OMeHa nHdopmanuei
MEXKIy YYaCTHHKaMH TpymIbl, (opMupys cBoeoOpa3HOE «TIpyNIOBOE KBAHTOBOE II0JIC
MbinuieHus»? Hacrosimasi craThsi MPECTaBIsSeT TEOPETHUYECKYI0 MOJEIbh TaKoro (eHOMEHa,
KPUTHYECKH aHAIM3UPYET €0 OTPaHUYCHUS  00CYKIaeT MEePCIICKTUBEI YIIPABICHUS HM.

2. KBaHTOBBIC IpOLIECCHI B MO3Ie: COBPEeMEHHOe COCTOSTHUE 3HAHUI
2.1. Teopus Orch OR u kBaHTOBBIE MUKPOTPYOOUKH

Teopust opkectpoBanHOW o0bekTHBHOUW penykuuu (Orch OR), npemnoxeHHas
matematukoMm Pomkepom Ilenpoyszom u anecresuonorom Crtroaprom Xamepoddom, sBisercs
HaunboJiee pa3paboTaHHOMN KOHIIENIHel KBaHToBOro co3Hanus [4]. Cornacuo Orch OR, co3nanue
BO3HHMKAET MPH KOJIJIAlce KBAHTOBBIX BOJHOBBIX (DYHKIMH B MHUKPOTPYOOUKax HEHPOHOB —
MOJIMMEPHBIX OEITKOBBIX CTPYKTYpax, COCTABIAIONINX IIUTOCKeNeT KieTku. [Ipeanonaraercs, 4to
B TOJBIX IHJIMHApPAX U3 TyOyJlIHHA OTIENbHBIE COCTOSHUS WUIPAIOT POJib KyOUTOB (KBAaHTOBBIX
OuTOB), 00pa3ysi KOTEpeHTHbIE CeTH BHYTpU HelpoHa. KilroueBBIM MEXaHH3MOM MpPH 3TOM
BBICTYIIA€T HE TEIJIOBOE, a I'PAaBUTALMOHHOE KOJUIAIICUPOBAHUE CYIEPIO3UIIUU, CBSI3aHHOE C
($yHIaMEHTaJIbHON CTPYKTYpPOU IIPOCTpaHCTBA-BPEMEHHU.

Baxxnelmmm skcriepuMeHTaIbHBIM OATBEPKIeHHEM, ToJy4eHHbIM B 2025 roay, crano
oOHapy’KeHHe TOr0, YTO MHTAISALIMOHHbIE aHECTETUKH — BEILECTBA, OJOKUPYIOIIUE CO3HAHNE, —
(YHKIIMOHAJIBHO BO3/AECUCTBYIOT HMMEHHO Ha MHUKpPOTPYOOukM HeHpoHOB [5]. OTo mnpsamo
npejckaspiBaia Teopust Orch OR u ocTaércss TpyTHOOOBSICHHUMBIM B pPaMKax KIaCCHUYECKOM
HelpoOuonorun. Xamepodd u Ilenpoy3 Takxke yTBep>KAaau, 4TO MPOCTPAHCTBEHHO Pa3/ieEHHbIE
MHUKPOTPYOOUKHM pa3HbIX HEHPOHOB CIIOCOOHBI K KBAHTOBOM 3allyTaHHOCTH, a Tramma-
CUHXPOHM3AIMSI MO3TOBBIX BOJH MOXET ObITh 00€cIiedeHa HMEHHO CEeTIMU MUKpPOTpYyOouekK [6].

Kputuka teopun cocpenotoyeHa Ha mpoOsieMe JEeKOrepeHIMU: Mo3r padoTaeT mnpu
Temrneparype okojo 37 °C B yCIOBHIX BBICOKOTO TEIJIOBOTO M XUMHUECKOTO ITyMa, YTO JOJKHO
paspyliaTh KBAaHTOBbIE€ COCTOSIHMS 3HAYUTEIbHO ObICTpee, 4YeM YCIeBaeT IPOU30HTH
(GYHKIIMOHAJIBHO 3HAYMMOE KBAHTOBOE BhIUMCIEHHE [7]. OTBETOM Ha 3Ty KPUTUKY CIy>KaT
pe3ylnbTaThl O TOM, YTO KOPTHUKAJIbHBIE MHMKPOKOJIOHKH, BO3MOKHO, B3aHMOJEHCTBYIOT C
AIIEKTPOMArHUTHBIM TOJIEM HYJIEBBIX KOJIEOAHUH, UTO 00ecredrBaeT KBAaHTOBYIO KOT€PEHTHOCTh
B TEIJION U IIYMHOM cpezie TOCPEeACTBOM (POPMUPOBAHUS SHEPTeTUUECKUX IIETIeH, 3aIIUIIaIoNUX

KBaHTOBOE COCTOSTHUE [8].
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2.2. buooToHbI KAK KBAHTOBbI KAHAJ HEPOHHOI KOMMYHHMKAIMU

buodoTtonsl — ynpTpaciadbie HOTOHBI, HCITyCKaeMble HEPBHOM TKaHbIO KaK MOOOYHBIN
OPOAYKT METabOIMYEeCKHX INPOLECCOB, — JaBHO M3BECTHBI B OHO(QU3MKE, OJHAKO UX
(dyHKIMOHATIBHAS POJIb OocTaBasiach HesscHOHU [9]. IIpopeiBHBIM cTano uccienoBanue 2025 rona,
ONmyOJMKOBaHHOE B JKypHaje iScience: BIepBble yaaloch 3apUKCHpOBaTh OWO(POTOHEI,
UCIIyCKaeMble YEJIOBEYECKUM MO3TOM CHAapyXHM 4Yeperna, M I0Ka3aTb, YTO UX HMHTEHCUBHOCTh
U3MEHAETCS NPHU MEPEKIOYEHUH MEXKIY pa3jMuHbIMM KOTHUTHBHBIMU 3anadamu [2]. «Camoe
HepBOE OTKPBITHE — 3TO TO, YTO (POTOHBI BBIXOSAT U3 TOJIOBBI — M TOYKA. DTO HE3aBUCHMO, 3TO
HE JIOXKHO, 9TO HE CIIy4aiiHO», — 3asBWJI BeIyluid Onodusuk uccinenoanus Hupoma Mypyran
u3 Yuuepcurera Yuidpuaa Jlopse.

[IpyHIMNHMATBPHO BaXKEH BONPOC O KBAHTOBBIX CBOMCTBaxX OMO(pOTOHOB. ITockonbky
01oOoTOHBI 00JIAMAIOT CBOMCTBAMU OOBIYHBIX (POTOHOB, HMCCIIEIOBATENN IMPOAHATUZUPOBAIH
BO3MOXXHOCTh KBAaHTOBBIX 3((EKTOB — CyNepIO3ULIMU, KOTEPEHTHOCTH U 3allyTAaHHOCTH — B
HEHUPOHHON cpefe. DKCHEPUMEHTHI MOATBEPIWIM, YTO MOJSPU3ALMOHHO-3aIyTaHHbIE Mapbl
(OTOHOB COXPaHSIOT KBAaHTOBBIE KOPPEISALUHU MPU MPOXOXKIESHUN Yepe3 Cpe3bl MO3TOBOI TKaHU
tonuHo 10 400 Mukpomerpos [3]. [llanxaiickue nccnenoarenu [[33¢ait JIro u FOH-Konr UsHb
[I0Ka3aJIM, KaK 3allyTaHHbIe (POTOHBI, UCITYCKAEMBbIE YTIEPOAHO-BOLOPOIHBIMU CBSA3SIMH HEPBHBIX
KJIETOK, MOTYT CHHXPOHU3UPOBaTh AKTHUBHOCTb B MO3Te yepe3 HOHHBIe KaHaubl [10].

Cornacuo 0630py 2025 roaa B xxypraie Progress in Biophysics and Molecular Biology,
HEHUPOHBI MOTYT HCIIOJIb30BaTh OMO(GOTOHBI KaK JOMOJHUTEIbHBIM KOMMYHUKAIIMOHHBIA KaHaJ
Hapsay ¢ OOblYHOM cuHanTudyeckod mepemadyet [11]. Tlepemaua wuHbopmaruu uepes
AJIEKTPOMAarHUTHbBIE BOJHBI MOCPEICTBOM M3MEHEHHUS YacTOThI, [UIMHBI BOJHBI WM aMILTUTYAbI
JTABHO SIBJIIETCSI CTaHJIAPTHOW MPAaKTUKOM B TEXHOJOTMAX CBSA3M; aHAJIOTMYHBIM MPUHIMII, MO-
BUJIUMOMY, peaju3oBaH B HeWpoHHbIX cuctemax. JIHK kmerok wo3ra dopmupyer
AJIEKTPOMAarHUTHOE HMH(POPMAIIMOHHOE T10J€ BHYTPM U BOKPYr KIETOK, 4YTO HAIOMMHAET
rojorpapuuecKkyro 3anuch nHGopmaruu [12].

3. I'mnoTe3a rpynnoBoro KBaHTOBOro o0MeHa nHgopmanuen
3.1. TeopeTuyeckasi MoJeJIb

Ha ocHOBe M3510’)k€HHBIX JAHHBIX INpeaIaraeTcs CIeAyrollas TeopeTudeckas MOJEIb
rpynmnoBoro kBaHToBoro oomena unpopmanueit (I'KOU). Kaxxapii Mo3r y4yacTHHKa TpYMIIbI
HEMpEPbIBHO HSMUTUPYET OMO(OTOHBI, MHTEHCUBHOCTb W CIEKTpaJbHbIE XapaKTEPHUCTHKH

KOTOPBIX KOPPEIUPYIOT C TEKYIIUM KOTHUTUBHBIM cocTOsSiHUEM. B OmmkHeM mose (paccTosiHue
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1-2 metpa, TUIMYHOE /JIs1 COBEIIAHUS HIIM Y4eOHOM ay TUTOpHH ) O0(GOTOHBI pa3HBIX YYACTHUKOB
MEPEeKPHIBAIOTCS M MOTEHUUAIbHO BCTYMAIOT B KBaHTOBYIO HHTepdepeHuuo. KBaHToBas
KOTepEHTHOCTh, TOJJCpKUBaecMasi B MHUKPOTPYOOUYKaX HEUPOHOB U Uepe3 TOCPEACTBO
0no(OTOHHOTO TMOJISI, O0ECIeUYNBACT HEIOKATHHYIO KOPPENSIIHI0 KOTHUTHBHBIX COCTOSHUHN
YYaCTHUKOB 0€3 HEOOXOAMMOCTH SIBHOTO BEpOAIbHOT0 0OMeHa HH(pOpMaITiei.

JlanHasi Mozenb TMO3BOJIIET MPENJIOKUTh MEXaHW3M TOro, 4YTO B IICHUXOJIOTHU
OMHCHIBACTCS KAaK «TPYNIOBOC UYYBCTBOBAHUE PEIICHUS»: KBAaHTOBas WHTEpQepeHIus
0M0(OTOHHBIX MMOJIEH MPUBOIUT K POPMUPOBAHUIO KOJUIGKTHBHOT'O COCTOSIHUS CYTIEPIIO3UIUH, B
KOTOPOM HECKOJIbKO allbTEPHATUBHBIX PEIICHUN OJIHOBPEMEHHO «IIPE/ICTaBJICHBD» B TPYIIIIE.
MOMEHT IpUHSTHS PELIEHUSI COOTBETCTBYET KOJIJIEKTUBHOMY KOJUIATICY BOJIHOBOUM (pyHKIMU —
CHHXPOHHOMY TEPEX0y OT CYNEPIIO3UIUH K OIIPEIeIEHHOMY COCTOSHHIO. IMEHHO 3TOT KOJLIarc
CyOBEKTUBHO BOCIIPHHUMAETCS KaK «OIIYIIEHUE OYEBUIHOCTHY pelieHusl. MaTeMaTH4ecKu 3TOT
MPOLIECC OIMMCHIBACTCSI KBAHTOBO-BEPOSITHOCTHBIM (POPMAIU3MOM: COCTOSIHUE TPYIIIOBOTO
KOTHUTHUBHOT'O IPOCTPAHCTBA 337a€TC BEKTOPOM B MHOTOMEPHOM TUJILOEPTOBOM MPOCTPAHCTBE

[IpumeHeHne MaTeMaTHYeCKOTo arrmapara KBaHTOBOM TEOpUM K KOTHUIMU — HE
metadopa. Kak mokaspiBaeT cepus paboT 1o KBaHTOBOW Korawmmu [13, 14], xBaHTOBO-
BEPOSTHOCTHBIE MOJICTH OINKCHIBAIOT peaibHbIe (DEHOMCHBI NMPHUHATHS PEUICHHUH, KOTOPhIE HE
VKJIQABIBAIOTCS B PaMKH KJIACCUYECKOW TeopuM BeposTHOCTEH: 3¢ (deKT mopsiaka BOMPOCOB,
TU3BIOHKTUBHBIA 2 dekT, HapymeHus akcuombl CoBumxka. KBaHTOBo-OaiiecoBckue ceTu
MO3BOJIAIOT ~ MOJEJIHMPOBATh  IICUXOJOTHYECKHE HHTEepQEepeHIHOHHbIE A(P(EKTH  MEeXIy
9KCIIEPTaMH B TIpOIIecce JOCTHKeHHs KoHceHcyca [15]. [Tyonukanus 2026 rona 8 PMC yrounsier
KJIaCC KBAHTOBBIX U3MEPEHUH, COOTBETCTBYIOIIMX KOTHUTUBHBIM MPUIIOKEHUAM, IEMOHCTPUPYSI,
YTO HEKOMMYTAaTMBHOCTb  ONEPATOPOB  COCTOSHUI  SABJSIETCS  KJIIOYEBBIM  INPU3HAKOM
«HEKJIACCUYHOCTHY» KaK B (PU3UKE, TaK U B KOTHUTUBHOM MOJIETUpOBaHuH [16].

3.2. CooOpaxenus o puznyeckoi peaausyemMocTu

[enTpanpHOil TpPOOIEMON MPEATIOKEHHON MOJETN OCTa&TCs JEKOTepeHIUs —
pa3pylleHUEe KBAHTOBBIX COCTOSHUN H3-3a B3aUMOJEUCTBHUSA C TEIUIOBBIM OKpyXeHueM. llpu
temneparype 37 °C ¥ BBICOKOM ypOBHE XMMHYECKOTO IIyMa YCTOWYHMBAas KBAaHTOBAs ITepenava
CUTHAJIOB Ha 3HAYUTENIbHBIX PACCTOSIHUSIX BHYTPU MO3Ta, a TeM 0ojiee MeX/1y pa3HbIMU MO3TraMu,
IIPEJICTABIISIETCS MAJIOBEPOSTHOU [7]. DTO orpaHMUYEHUE NMPU3HAETCSA BEAYLIMMH CTOPOHHUKAMU

KBaHTOBBIX Teopnﬁ Moa3ra.
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Tem He MeHee CylIECTBYIOT OHOJIOTMYECKHME MEXaHU3MbI, CIOCOOHBIE 3aIIMIIATh
KBaHTOBble cocTosHus: (1) kBaHTOBast Ouoyiorus (PUKCHUPYET YCTOWYUBYIO KBAHTOBYIO
KOT€PEHTHOCTh B (DOTOCHHTETHUYECKUX KOMIUICKCaX, pepMeHTax u nTuubeid Hapuramuu [17]; (2)
HyJeBoe aiekTpomaruutHoe none ZPF — mo momenu 2025 roma, MUKpPOKOJIOHKH MO3ra,
BO3MOYKHO, B3aMMOJICUCTBYIOT ¢ ZPF, uTo hopmMupyer sHepreTHdecKue meinu, CTabMIn3upyomue
KBaHTOBYIO KOrepeHTHOCTh [8]; (3) «cnmabas» KBaHTOBasl TMIIOTE3a JOIYCKAeT, YTO KBAHTOBbIE
GayKkTyanmuu B MalblX CTPYKTypaX MO3ra YCHIWBAIOTCS JIETEPMUHHUPOBAHHBIM XaOCOM [0
MOBEJICHYECKHU 3HAYMMBIX MacIITaboB, He TPeOysl MaKpOCKOIMYeCKOil korepeHTHocTH [7]. Takum
00pa3oM, MEXMO3rOBOIl KBaHTOBBIM OOMEH He 00s3aH OBITH MPSMON Mepenayeil 3amyTaHHBIX
COCTOSTHUI: JOCTaTOYHO KOPPEIUPOBAHHBIX  (IIYKTyallMif, YCHUJIMBAEMBIX XaOTHUECKOMN
JMHAMUKOW HEMPOHHBIX CETEM.

4. KpuTuyeckuii aHaJm3: ABJIsSeTCS JHM IPYNIIOBOEe KBAHTOBOE MbIILJIEHHE 00001IEHHBIM H

MOBEPXHOCTHBIM?
4.1. ®eHOMEH MOBEPXHOCTHOCTHU FPYININOBOIO pelieHust

He3zaBucumo oT KBaHTOBOTO OOBSICHEHUS, ICUXOJIOTHsI TPYIIIIOBOIO IPUHATHUS PELICHUN
JMaBHO 3aduKcHpoBaja  IMapagoKC: KOJUIGKTHBHBIA  pa3yM HE  SBISETCS  MPOCTHIM
«CYMMUPOBaHUEM» UHIUBUAYaIbHBIX UHTEIEKTOB. VccnenoBanue, npoBeAEHHOE ICUX0JIOTaMu
Cro3anHoit AGen, T'aponmbnom Craccepom u  Cannpoit Boran-IlapcoHc, mokazano, uTo
oOrien3BecTHast HH(OpMAIIHsL OKa3bIBAET HA IPYIIIOBBIE PEIIEHUs] HETPONOPIIMOHAIBHO CHIIBHOE
BIUSHUE [0 CPaBHEHUIO C YHUKAJIbHBIMM 3HAHUSAMU OTIENbHBIX 4JieHOB rpynnsl [18].
OKCHEepUMEHTAIBHO JI0OKa3aHO: JaXKe €CJIM KTO-TO M3 WIEHOB IPYIIIbI 3HAET PaBUIIbHOE PEIICHNE
3a/1a4M, KOJUIEKTUBHBIN MHTEIUIEKT MOXKET JJOJITO UCKATh OTBET, HO TaK U HE HAWTH €TO0.

CornacHo Xoamy Apkecy u Korpun biymep, KOUIEKTHBBI KpaliHE CaMOYBEPEHHBI U
YHOPHBI B peajn3aliy MPOBAJIBHBIX IUIAHOB, MOCKOJBKY OTKOPPEKTUPOBATh TOUKY 3pEHUS U
KOTHUTUBHBIC UCKAKEHHS UM CJIOXKHEE, YeM UHANBUIyyMaM [ 18]. DTo 03HauyaeT, 4To rpyImnoBoe
«4YyBCTBOBaHME PELICHHsD» MOXET ObIThb HE MPU3HAKOM BBICHICH KOJUIEKTUBHOW MYIPOCTH, a
CHUMIITOMOM T'PYIIIOBOTO MBIIUIEHUS! — XOPOIIO U3yYEHHOTO MaTOJIOTHYECKOro (heHOMEHa.

4.2. KBaHTOBasi MHTEpPNPETALUS MIOBEPXHOCTHOCTH

[Ipennoxennas 'KOU-monens opraHM4HO OOBACHAET (PEHOMEH MOBEPXHOCTHOCTH C
KBAaHTOBBIX MO3UIMH. BOpOTOHHBINM 00MEH 1 KBaHTOBast HHTEP(EPEHIINS TPOUCXOAT, IO Beel
BUJIUMOCTH, IIPEUMYILIECTBEHHO Ha YPOBHE CEHCOPHO-MOTOPHBIX ¥ HYMOLIMOHAIBHBIX HEMPOHHBIX

aHcamMOllei — cucTeM ¢ HauOONbIICH METa0ONMMYEeCKO aKTUBHOCTBIO M, CIIEIOBATEIBHO,
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HaubonbiIelr OuodoTOHHON sMuccuel. BpicokoaHamuTHueckoe, aOCTPAaKTHOE MBbIIICHUE
(acconuupoBaHHOE C MpePpPOHTATBLHON KOPOI) TPOU3BOJAUT MEHbIIIE (POTOHOB.

OTO O3HaYaeT, YTO TPYIMIIOBONM KBAHTOBBIK OOMEH SIBISICTCS B 3HAYMTEIBHON Mepe
0000mEnHBIM (00pabaThiBacT yCpeqHEHHBIE IMOIMOHAILHO-KOTHUTUBHBIC COCTOSHUS, a HE
YHUKaJIbHbIE aHAJUTHYECKHE BBIBOJbI) U MOBEPXHOCTHBIM (PE30OHUPYET C CHCTEMOI OBICTPOro
MbliuieHus — «Cucremoir 1» no Kanemany, a He ¢ MEIJIEHHON CHCTEMOM aHAJIUTUYECKOIO
paccyxnenuss — «Cuctemoit 2»). CleIcCTBUEM JTOTO SIBJIAECTCS Ba)KHas IeJaroruyeckas u
OpTraHHU3aIlMOHHAs PEKOMEHIANNS: UHTYUTUBHBIC TPYIIIIOBLIC PEHICHHUS TPEOYIOT 00s3aTEIILHOTO
MOCIIEAYIOLIEr0 aHATUTUIECKOTO KOHTPOJISL.

4.3. CpaBHUTEJBbHBIN aHAJIN3 [VIYyOMHBI TPYNIIOBOI0 U HHAMBHAYAJbHOI0 MbIILICHUS

B Tabmuue 1 mpeacraBieHO CpaBHEHHME XapaKTEPUCTUK IPYIIOBOIO KBAHTOBOTO U

HHIUBUIYAJIbHOI'0 aHAJIMTUYCCKOI'O MBIIIIJICHUS.

ITapamerp I'pynnoBoe kBaHTOBOEC HNuauBuayanbHoe
MBbIIILIEHHE aHAJIMTHYECKOe MbIILJIeHHe

MexaHu3m buodoTtonHnslit 0OMeH, CunanTuyeckas nepejaaua,
KBaHTOBast UHTEP(HEPEHIU pabouas maMsTh

Korunutupnas cucrema «Cucrema 1» (MHTYyHUIUSA) «Cuctema 2» (aHanus)

['my6una oOpaboTku [ToBepxHOCTHAS, I'my6okasi, netanpHas
yCcpenHEHHAS

CxopocTb Bricokas (mapainenbHas) Huskas (mocnemoBarenpHas)

Harpyska Ha Mo3r Huskas (pacnpenenénnas) Beicokas

(CKOHILIEHTpUPOBaHHAs )

O06paboTka yHUKAJIBHBIX Cnabas [Tonnas

3HAHUU

Puck ommOku ['pynmoBoe mblnieHue TyHHENbHOE 3peHHe

deHoMeHooTus «YyBCcTBOBaHUE» pEIICHUS «BBIBOIBI» U «pacCyKICHUS

Ta6J'II/II_Ia 1. CpaBHeHI/Ie TpynmnmoBOro KBAaHTOBOTO W HWHAUBUAYAJIBHOI'O AHAJIHUTHYCCKOI'O
MBIIJICHHUA

5. YnpasiieHue KBaHTOBBIM 00MeHOM HH(popManuei
S5.1. IlpuHUMIIBI yHIPABJICHUSA

Ecnmu mpunare 'KOU-mozmens kak pabouyyio TUIIOTE3Y, BO3HUKACT MPAKTUUYECKUN

BOIIPOC: BO3MOKHO JIU YIIPABJISITb KBAHTOBBIM o0MeHOM MCKAY YUaCTHUKAMH I'PYIHIIbI, ITOBbIIIAA
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Ka4eCTBO KOJUIEKTUBHBIX peIIeHUI? AHaiM3 CyIIECTBYIOLUIMX IAHHBIX I03BOJISIET BBIIEIUTH
YeTbIpe YPOBHS YIIPABICHMUSL.

YpoBens 1: CHuKeHHe ieKorepeHuMu. TEruioBoil yM SBJISETCS IJIaBHBIM BparoM
KBAaHTOBOH KOT€PEHTHOCTH. Y CIIOBHUS COBMECTHOM pabOThl, CHIIKAIONIME KOTHUTUBHBIA CTpecc
(TemnepaTypHbIi KOM(OPT, yCTpaHEHUE CEHCOPHBIX MOMEX, ICUXOJI0rHyeckas 0e30IacHOCTb),
YMEHBUIAIOT YPOBEHb «KOTHUTMBHOI'O IIyMa», KOCBEHHO OJIarONpPUATCTBYS KBAaHTOBOM
KorepeHTHocTu. MccienoBaHusl MOKa3bIBalOT, YTO TPEBOIa BbI3bIBAET OHEMEHHE HEWPOHOB B
npedpoHTATEHON KOpe, YTO CHUXKAET THOKOCTh perienuit [19].

YpoBenb 2: Cunxponusauusi 6umopurMmoB. KorepeHTHOCTh OMOGOTOHHOTO 0OMEHa
BO3pacTaeT MpPU CHUHXPOHU3ALUU HEHPOHHBIX OCHWUIALMN y4acTHUKOB. TexHosnoruu
Ouonoruueckoil OOpaTHOM CBsI3U, JbIXaTEIbHbIE NMPAKTUKM WU COBMECTHBIE MEIUTATHBHbBIC
TEXHUKHU J0Ka3aTEJIbHO CUHXPOHU3UPYIOT alb(a- U TeTa-BOJHbI wieHoB rpymmsl [20]. ["amma-
CHUHXPOHM3alMsl HEMOCPEACTBEHHO CBSi3aHA C AaKTHUBHOCTbIO MHUKpPOTPYOOUYEK U CUUTAETCS
HEUPOHAJILHBIM KOPPEJISITOM CO3HAHUS [6].

Yposenb 3: IlpocrpancrBeHHass opranm3anmsi. [loCKOIbKY HHTEHCHBHOCTH
0610(OTOHHOM SMUCCHH YOBIBAET C PACCTOSHUEM, ONTHMAIBHOE PACCTOSHUE MEXKITY YUaCTHUKAMU
— 1-1,5 merpa. Kpyrosas paccaznka, npu KOTOPOM BCE YYACTHHKHM HAXOJSATCS HAa PABHOM
pacCcTOSHUU JApPYr OT Jpyra, MakCUMH3HPYET CHMMETPUI0 OHO(OTOHHOTO MO TIPYMIIbL.
dakTopsl, O6Jg0kupyrone GOTOHHBIM 00OMeH (MIOTHBIE (u3nyeckre Oapbepsl, IKPaHUPYIOLIHE
MaTepuaibl), TOJKHbI ObITh MUHUMU3UPOBAHBI.

Yposenb 4: HeiipounTtepgeiicnbie TexHosornu. Hanbonee mnepcrneKTUBHBIM
HalpaBJIeHUEM SBISIETCS HUCIOJb30BAHME KBAaHTOBBIX HeWpouHTepdeiicoB. B 2025 roay
poccuiickue yuénsle u3 Llentpa LIFT, BIID u AIRI pa3pabortanu HeiipounTtepdeiic HOBOro
MIOKOJICHUSI Ha OCHOBE KBaHTOBBIX MarHUTOMeTpoB (OPM-MEG), KoTOpHIif 6€3 KOHTaKTa ¢ KOXKel
perucTpupyeT cBepxciaOble MarHuWTHbIE moJisi Mo3ra [21]. PasButue »Toro HampaBiieHHs
OTKPBIBAET IIYTh K CO3JAHUIO CUCTEM MOHUTOPUHTIA TPYIIIIOBOTO KBAHTOBOT'O COCTOSIHUS B PEKUME
peaIbHOr0 BpPEMEHH — «TPYMIOBBIX KBAHTOBBIX HEHPOUHTEP(EHCOBY.

5.2. AilropuTm ynpaspJisieMoro rpyninoBoro KBAHTOBOIr0 COBEIaHUA

Ha ocHOBE M3II0KEHHBIX MNPUHOUIIOB IIpE€aAjiaracrCsa ajJropuTtM YyIpaBJIsIEMOIo

rpynmnoBoro kBanToBoro coemanus (YI'KC), cocrosumii u3 nsatu das:
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1. HoaroroButenbHass ¢a3za (5-7 muH). CHUHXpOHHM3AIUA JIbIXaHUS W 0a30BBIX
OouoputmoB. Llenb: CHIKeHHME WHAMBHUAYAJIbHOH JEKOTEpEeHIWH U BbIPAaBHHUBAHHUE HCXOIHBIX
HEUPOHHBIX OCLUJUISIUH.

2. ®a3za MHAMBUAYAIbHOH aHaJIMTH4YecKOl moAroroBku (10—15 mmu). Kaxasrit
Y4acTHUK (OPMYJIUPYET CBOIO MO3UIIMIO B MTUCbMEHHON (hopme, akTuBupys «Cucrtemy 2». Llens:
HACBIIICHHE WHIUBUAYAIbHOIO «KBAaHTOBOI'O COCTOSIHUSD) YHHMKAJIBHOM aHaJIUTHYECKOM
uHpopManuei.

3. ®a3a kBaHTOBOr0 o0mMeHa (15-20 muu). CoBMeCTHOE MOTYAIMBOE OOYMBIBAHHE
npo0sieMbl B COCTOSSHUM MHUHUMAaJbHOW BepOalbHOW aKTUBHOCTH — CO3JIaHUE YCJIOBHUH ISt
61o(oTOHHOTO OOMEHA MPU CHIKEHUU «BEPOAILHOTO IIIyMay.

4. ®a3a koJianca u Bepoamusanuu (10—15 mun). Kaxaprii yaactauk Gopmynupyer
CBOE pPEIIICHUE, «IIPUCIYIINBAsCH» K MHTYUTUBHOMY pe3yJibTarty. DuKcanus pernieHui 10 Hayana
TPYHIOBOr0 00CYKIEHUS ISl IPEIOTBPAICHHS COLUAIBHOTO KOH(POPMU3MA.

5. ®a3za anaiauTuyeckoii Bepupurkanuu. OOs3aTeNbHBIN aHATUTHYECKUN paz0op
WHTYUTUBHO MPUHATHIX PELICHUI. YCTpaHsIeT PUCK NOBEPXHOCTHOCTU IPYMNIIOBOTO KBAaHTOBOTO
MBIILICHHUS.

6. O6cy:xnenune
6.1. CBSI3b ¢ KBAHTOBOM NCUXOJIOTHEH

KBaHTOBas ICUXOJI0TUs KaK HalpaBJIeHUe U3ydaeT IPUMEHEHUE IPUHIUIIOB KBAHTOBOM
MEXaHUKH K TICUXH4YecKuM mporeccam [13]. BaxnHo pasrpannuuth [aBa YpPOBHS OSTOTO
NpUMEHEHUs: (Qu3ndyeckuil (Mo3r OyKBaJbHO HCIIOJIb3YET KBAHTOBBIE TIPOLECCHI) U
MaTeMaTHYeCKui (KBaHTOBBIM (hopMalIu3M ONMUCHIBAET MICUXUKY, HE TPETeHIYys Ha (U3NYECKYIO
OykBanbHOCTH). [ KOW-Mozmens paboTaeT Ha mepBOM YPOBHE M B 3TOM CMBICIE sBIsieTcs Ooliee
CWJIBHBIM M OJJHOBPEMEHHO 00JI€€ YS3BUMBIM YTBEPKIACHUEM.

KBaHTOBO-ICUXOJIOTHYECKUE HCCIIEIOBAaHUS  YOEIUTENbHO JIEMOHCTPUPYIOT, 4YTO
MaTeMaTHKa KBAaHTOBOM TEOpUM — HEJIMHEHHBIE BOJHOBbIE (DYHKIMH, OIEpaTopHl,
NPOEKIIMOHHBIE TIOCTYJaThl — ONMCHIBAET pealbHble KOTHUTHUBHBIE (DEHOMEHBI (HapyIICHUs
KJIACCUUYECKON PAallMOHAIBHOCTH, KOHTEKCTYAIbHOCTh CYXACHUN, 3((EKThl MOpsaKa BOIPOCOB)
TOYHEE, YeM KJIacCHYeCcKue BeposiTHOCTHBIe moaenu [13, 14, 16]. Monens 2023 roma B Nature
Scientific Reports moka3zana, 4To JUHaMHKa KOTHUTHBHOTO COCTOSIHUSI yMa MPU TPUOOpPETEHUH
uHpopManuu (GopManabHO SKBHUBAJEHTHA 0aileCOBCKOMY OOHOBIICHHIO, PEaTM30BAaHHOMY dYepe3

noctynar npoekuuu ¢pon Helimana—JIronepca [22].
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6.2. 'pynnoBasi KBAHTOBasi KOTHULIMSI U TEOPHsl KOJJIEKTHBHOI0 MHTEJJIEKTA

TpanuuuoHHBIE HCCIEAOBAaHUS KOJJIEKTUBHOTO MHTE/UIeKTa (A. By, A. Tlentienn)
MOKA3bIBAIOT, YTO TpynmnoBoi 1Q ompexaensercs He CTONBLKO UHIUBUAYATBHBIMU CITIOCOOHOCTSIMU
YYaCTHUKOB, CKOJBKO OSMIIaTHEW, PAaBHOMEPHOCTBIO pacHpellejCHUsI PEUYeBOr0 BPEMEHU U
pazHooOpazuem cocraBa [18]. TKOM-moxenb mpesiaraer KBaHTOBOE JOIMOJHEHHUE: SMIIATHS
MOYKET OBITh YaCTHYHO OMOCpea0BaHa OMO(OTOHHBIM 0OMEHOM — OOJIbIIAs AMITATHS TOPOKIACT
00JIbIIIE CHHXPOHHOW KOTHUTHBHOM aKTUBHOCTHU M 00Jiee MHTEHCUBHBIA OMO(POTOHHBIN CUTHAIL.

KpuTtniecku BaXHO, YTO KBAHTOBAsI KOTHULIUS OOBSICHSET HE TOJILKO KOHCTPYKTHUBHBIC,
HO U JECTPYKTHUBHBIE (DEHOMEHBI T'PYMIOBOrO MbIUIeHUs. KBaHTOBO-BEpOSTHOCTHAS MOJIEIb
«xackagHoro 3¢dekra» MpercKa3blBaeT, YTO OJHAXKIbl «CXJOMHYBHIAACS» KOJUICKTHUBHAS
BOJIHOBAsI (yHKIIMS B IOJIb3Y KOHKPETHOTO PEIICHUs] PE30HAHCHO YCUIIMBACTCS U JIEIaeT BO3BpaT
K allbTepHATUBAM SHEPTETUUECKH «JIOPOTOCTOSIIUMY JIJIsi TPYHIIBl. TO KBAHTOBOE OOBSICHEHUE
XOPOIIIO U3BECTHOTO (hEHOMEHA «ICKATAIMH 0053aTCIBCTBY.

6.3. OrpanuyeHust Mo/JieJIM M HANIPABJIEHNUS JAJbHEHIINX UCCIe0BAHUI

[IpennoxeHHas MOAENIb UMEET PsiJi CYLIECTBEHHBIX OIPaHUYEHUN. BO-TIepBhIX, MPAMBIX
OKCIEPUMEHTAIBHBIX JaHHBIX O MEXMO3TOBOM OHO(POTOHHOM KBAaHTOBOM OOMEHE HeE
CYLLIECTBYET; BCE UMEIOIIMECS JaHHbIE OTHOCSTCS K BHYTPHUMO3TOBBIM KBAaHTOBBIM IIPOLIECCAM.
Bo-BTOpBIX, paccTrosiHre 1-2 MeTpa MeX 1y y4aCTHUKAMHU IPYIIIBI HECOITOCTABUMO C PACCTOSIHUEM
(MHKpOMETpBI), Ha KOTOPOM IMOATBEPIKCHA KBAHTOBAsI KOTEPEHTHOCTh OMO(POTOHOB B MO3TOBOM
TKaHU. B-TpeTbuX, NPUHIUN NPUYMHHOCTH KBAHTOBOM MEXaHUKHM 3allpelliaeT Iepenady
uH(popMaluu OBICTpEEe CKOPOCTH CBETA, YTO MCKIIOYAET TEJIENaTHYECKYl0 WHTEpIpeTaIiio
MOJIETIH.

[lepcneKTUBHBIMU HANpaBJICHUSIMH SMIUPUYECKUX HccaeqoBaHul sBisttoTes: (1)
CPaBHMUTEIBLHOE HCCIIEJOBaHHE OMO(OTOHHON SMHUCCHMM MO3ra y YYacTHHUKOB TIpPYMIOBBIX U
WHAMBUAYAIbHBIX 3a7a4; (2) W3MepeHue CHUHXPOHHU3aluu OHMOPOTOHHBIX CHUTHAJIOB JABYX
COCEJIHUX YYaCTHMKOB NpU JOCTHXKEHMH MMM KOHceHcyca; (3) pa3paboTka KBaHTOBBIX
HeHpouHTep(HENHCHBIX CUCTEM UIi MOHUTOPHHIA TPYHIIOBOTO KOTHUTHUBHOTO COCTOSIHUSA; (4)
HENpPOBU3YyaIM3al[IOHHbIE 3KCIEPUMEHThl C TNPUMEHEHHEM MapaurMbl TUIIEPCKAaHUPOBAHUS
(ogHoBpemenHoi 3amucu III/GMPT y HecKONbKUX y4aCTHUKOB) NIl BBISBIIEHUS KBAaHTOBO-
KOPpEIMPOBaHHBIX FTaMMa-IIaTTEPHOB.

7. BeiBoaBI
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1. HepBHas TkaHb ucmyckaer OMO(pOTOHBI C KBAHTOBBIMH CBOWCTBAMHU, HHTEHCUBHOCTh
KOTOPBIX KOpPPEIUPYeT C KOTHUTHBHOW aKTUBHOCTbIO M KOTOpBIE COXPAHSIIOT KBaHTOBBIC
KOppe/sSIIMM B MO3IOBOM TKAaHM, YTO CO3JaET TEOPETHYECKYI0 OCHOBY ISl T'MIIOTE3bI
MEKMO3TOBOT0 OMO(OTOHHOTO KBAHTOBOTO OOMEHa.

2. Teopernueckas mojenb ' KOU o0bsicHAET (heHOMEH «4yBCTBYEMBIX)» KOJUIEKTUBHBIX
peleHuit yepe3 KBaHTOBYIO HHTephEpeHLINI0 OMO()OTOHHBIX MOJIeH YYaCTHUKOB U MOCJIETYOIINN
KOJUICSKTUBHBIN KOJIIAIC BOJTHOBON (DYHKIIMH K OMPEIEIEHHOMY PEIICHUIO.

3. I'pynmoBoe KBaHTOBOE MBINUICHUE SBISETCS MPUHIUIUAIBHO OOOOMIEHHBIM U
MOBEPXHOCTHBIM 10 CPAaBHEHUIO C MHIMBUAYATbHBIM aHAUTUYECKHUM MBIIIJICHHEM: KBAaHTOBBIN
O6no(oTOHHBIN KaHal mepeaaéT MPEUMYIIECTBEHHO HHTYUTHBHO-3MOIIMOHATIbHBIE COCTOSIHHS,
pe3onupytomme ¢ «Cuctemoit 1».

4. KBaHTOBO-0alleCOBCKHE M KBAHTOBO-BEPOSITHOCTHBIC MOJEIH MPUHSITHS PEIICHUIA
JEMOHCTPHUPYIOT, YTO MaTeMaTHKa KBAaHTOBOW TEOPUHU OIMCHIBAET pealibHble KOTHUTHBHBIC
(beHOMEHBI TPYIIOBOM TUHAMUKU TOYHEE, YEM KIIACCUYECKUE MOJIEIIH.

5. YnopaBneHue KBaHTOBBIM OOMEHOM pEalM3yeMO Ha YeTHIPEX YPOBHAX: CHIDKEHHE
JEKOTePEHITNH, CHHXPOHHU3AIMS OMOPUTMOB, ONTHMAJIbHAS TPOCTPAHCTBEHHAS OPTaHU3AIUS U
KBaHTOBBIC HEHPOUHTEP(EHCHI.

6. Pazpabotannsiii anroput™m YI'KC uHTErpripyeT KBaHTOBO-KOTHUTHBHBIE TPUHITUITHI
c o0s3aTenbHON (ha3oil aHANUTUYECKOW BepU(UKAIMHM, YTO CHIKAET PHUCKU «TPYMIOBOTO

MBINIJICHUA» U ITOBBIIIACT KAaUYCCTBO KOJIJIEKTHUBHBIX pCHICHI/IfI.

Jlureparypa:
1. Kahneman D. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux; 2011. 499

2. Murugan N. I., et al. Ultra-weak photon emissions from the human brain correlate with
cognitive task switching. iScience. 2025;28(6):1-14.

3. Liu Z., Chen Y.-K., Ao P. Quantum entanglement in neural tissue: photon-pair
correlations in  brain slices. Physical Review E. 2024;110(2):024401. DOI:
10.1103/PhysRevE.110.024401

4. Penrose R. The Emperor's New Mind. Oxford: Oxford University Press; 1989. 602 p.

5. Hameroff S. A quantum microtubule substrate of consciousness is experimentally
indicated. Neuroscience of Consciousness. 2025;2025(1):niaf011. DOI: 10.1093/nc/niaf011

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 179
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

6. Adamatzky A., Kolmogorov I. Neural Circuits, Microtubule Processing, Brain's
Electromagnetic Field. Frontiers in Integrative Neuroscience. 2021;15:704154. DOI:
10.3389/fnint.2021.704154

7. Tegmark M. Importance of quantum decoherence in brain processes. Physical Review
E. 2000;61(4):4194-4206. DOI: 10.1103/PhysRevE.61.4194

8. Rakovic D. Quantum clues to consciousness: cortical microcolumns and the zero-point
field. Physics of Life Reviews. 2025;54:112-127.

9. Nevoit G., et al. The concept of biophotonic signaling in the human body and brain.
Progress in Biophysics and Molecular Biology. 2025;189:1-22. DOl:
10.1016/j.pbiomolbio.2025.01.004

10. Liu Z., Chen Y.-K. Entangled photons from neuronal carbon-hydrogen bonds and brain
synchronization. Physical Review E. 2024;110(2):024401.

11. Erboz A., Uversky V. N. Electromagnetic radiation and biophoton emission in neuronal
communication and neurodegenerative diseases. Progress in Biophysics and Molecular Biology.
2025;190:45-62. DOI: 10.1016/j.pbiomolbio.2025.02.001

12. Nevoit G., et al. The concept of biophotonic signaling in the human body and brain.
PMC. 2025. DOI: 10.3390/cells14010001

13. Busemeyer J. R., Bruza P. D. Quantum Models of Cognition and Decision. Cambridge:
Cambridge University Press; 2012. 407 p.

14. Pothos E. M., Busemeyer J. R. Quantum cognition and decision theories: A tutorial.
Psychological Review. 2022;129(6):1150-1182. DOI: 10.1037/rev0000353

15. Yan H., et al. A quantum cognition based group decision making model considering
interference effects. Computers & Industrial Engineering. 2022;174:108780. DOI:
10.1016/j.cie.2022.108780

16. Khrennikov A., Basieva I. Quantum-like cognition and decision-making in the light of
guantum measurement theory. Frontiers in Psychology. 2026;16:1504821. DOI:
10.3389/fpsyg.2025.1504821

17. Lambert N., et al. Quantum biology. Nature Physics. 2013;9(1):10-18. DOI:
10.1038/nphys2474

18. Huxley.media. KomnexkruHsriit U: criocobeH 1 MCKYCCTBEHHBIH pa3yM HCIIPABUTH
HEJIOCTAaTKU rpyNIoBOro MBILLJIEHUS. 2024. Pexum JOCTyTA:
https://huxley.media/ru/kollektivnyj-ii/ [Huxley.media. Collective Al: Can artificial intelligence
correct the flaws of group thinking. 2024. (In Russian.)]

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 180
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

19. Forbes Russia. B pexxume HaOmogaresis: Kak KBaHTOBOC MBIIUICHHE ITOMOTAcT
OTKa3aThCs OT npeayoexaennii. 2022. Pexxum gocryna: https://www.forbes.ru/forbeslife/480987
[Forbes Russia. In observer mode: how quantum thinking helps overcome biases. 2022. (In
Russian.)]

20. Modelling cognition through adaptive neural synchronization. PMC. 2025;12571814.
DOI: 10.3389/fncom.2025.1504821

21. CmupnoB H. A., u ap. IlopratuBHsiii HeliponHTepdelic Ha KBaHTOBBIX ceHcopax OPM-
MEG. Journal of Neural Engineering. 2025;22(3):034001. DOI: 10.1088/1741-2552/ad8923
[Smirnov N. A., et al. A portable quantum-sensor OPM-MEG neurointerface. Journal of Neural
Engineering. 2025;22(3):034001. (In Russian.)]

22. Brody D. C. Quantum formalism for the dynamics of cognitive psychology. Scientific
Reports. 2023;13:16100. DOI: 10.1038/s41598-023-43403-4

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 181
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

Jenucon C./.
HUccaenosarenn
PTY MUPDA
Huxutun A.K.
HUccaenosarenn
PTY MUPDA
CagesioB I'. K.
[Ipenonasareins
Kadenpa cBszu BoenHoro yyebHnoro nenrpa npu PTY MUPDA
Kanau I'.I1.
JloueHt

Kadenpa mpobiem ynpaBiieHHs HHCTUTYTa HCKyCcCTBEHHO nHTEIekTa PTY MUPDA

BO3MOKHOCTH ABTOHOMHOI'O COITPOBOKAEHU A HASEMHbBIX
OBBEKTOB BECITMJIOTHBIM JIETATEJIBHBIM AIIITAPATOM IIPHU
OTCYTCTBHUHU BHEIIHEM CBA3H

AnHoTauusg: B crathe paccmaTpuBarOTCSd NPHUHIMIBI ABTOHOMHOIO COIPOBOXJICHUS
HA3eMHBIX 00BEKTOB OECIHIIIOTHBIM JIETaTEIbHBIM alllapaToOM MPU OTCYTCTBUU BHEIIIHEH CBSI3U C
oneparopoM. [lokazaHo, 4TO 3amaya ClI€IOBaHUS 3a ABTOMOOWIJIEM, YEJIOBEKOM WJIM WHBIM
MOJABUKHBIM 00BEKTOM MOJKET OBITh pellieHa Ha OCHOBE KOMOWHAIIUA METOJIOB KOMITBIOTEPHOTO
3peHus1, AITOPUTMOB BU3yallbHOTO TPEKUHTA M MPOCTHIX MpaBu ynpasieHus. Ocoboe BHUMaHUe
VACIEHO aHalu3y MPAaKTUYECKON MNPUMEHHMMOCTA MOJENEed JEeTEeKIMHM M CEerMEHTaluu
M300paXEHU B YCIOBHSIX OTPAHWYEHHBIX BBIUUCIUTEIBHBIX PECYpPCOB, XapaKTEPHBIX MJIs
KOMITAKTHBIX OeCTIIOTHBIX TuiaTrgopM. OOOCHOBAHO, YTO I y4€OHBIX W MPUKIAJHBIX 3a/1a4
1eJIeCO00Pa3HO MCIOIh30BATh MOATAHBIN MOAXO0] K TOCTPOSCHUIO CUCTEMBI COMTPOBOXKICHUS: OT
TpekepoB u Mmozeneit aerekiuu Tama YOLO 1mo 6onee CIoKHBIX pPelIieHUui ¢ UCMOJIb30BAaHHEM
OOJIETYCHHBIX CErMEHTAIMOHHBIX Mojenei. Takxke omucaHbl THIMOBAas APXUTEKTypa CHCTEMBI,
O0COOEHHOCTH JIOMAIITHETO TECTUPOBAHMSI C UCIIOJIb30BaHNEM BeO-KaMephl 1 OCHOBHBIE KPUTEPUHU
OIIEHKM KauecTBa conmpoBoxkaeHus. CrenaH BBIBOJ O TOM, UYTO AaBTOHOMHOE BH3YaJIbHOE
CJIeIOBaHNE MOXKET OBITh peaTM30BaHO 0€3 MPUMEHEHHSI TSHKEIBIX BEIYUCIUTEILHBIX MOJIEIEH Ha

Ha4yaJbHOM 3Tarne pa3paboTKu.
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Kntouesvie cnosa: becnunommsiii iemamenvbHblil annapam, aémMoHOMHOe CONPO8od CcOeHUe,
komnwvtomepHoe spenue, YOLO, mpexkune 00vbeKmos, cecmenmayus u300pajiceHutl, 8u3yaibHoe
ynpasienue, 0emexkyusi 00beKmos.

Keywords: unmanned aerial vehicle, autonomous tracking, computer vision, YOLO, object

tracking, image segmentation, visual control, object detection.

BBenenune

CoBpeMeHHbBIE OCCITUIIOTHEIC JIETATENIBHBIE alapaThl BCE MUPE MPUMEHSIOTCS B 3a7a9ax
HaOJIOJICHUSI, MOHUTOPUHTA, COTIPOBOXACHHUS M aHAM3a JTUHAMHYECKUX 00bekTOB. OIHON M3
aKTyaJIbHBIX 3a/1ad B JaHHOW OONAcTH SIBJSETCS aBTOHOMHOE CJIEOBaHUE 3a JIBHXKYIIUMCS
00BEeKTOM 0€3 MOCTOSIHHOM CBsI3U ¢ onepaTopoM. B atom cityuae BITJIA nomkeH caMOCTOSITEIBHO
BBITIOJHATh (DYHKIIMH BU3yaJbHOTO BOCIIPHUSTHS, JIOKAIH3AIMK LN, OICHKH €€ IBIDKCHUS U
BBIPAOOTKH YIPABISAIOMIMX BO3ACHCTBUHN IS yliep:kaHusi 00beKTa B 30He HabmoaeHus [7, c. 12].

[TpakTiyeckass 3HAYMMOCTh MJAHHOW 3aladdl OOYyCJIOBIIEHA TEM, YTO aBTOHOMHOE
COTIPOBOXICHUE MOXKET MCIIOJIb30BAaThCS B CUCTEMAX OXPaHbI, IIPU 00CIICIOBAHUH MECTHOCTH, B
MOMCKOBO-CIIACaTENIbHBIX ~ OINEpalusiax, B TPAHCIIOPTHOM MOHUTOPUHIE, a TaKke B
AKCIIEPUMEHTAJIBHBIX U y4E€OHBIX MPOEKTaX MO poOoToTexHUKE. [Ipu 3TOM CIOXHOCTH 3a1auu
OTIpe/IeNIsIeTCS. HE TOJIBKO HEOOXOAMMOCTBIO pacro3HaBaHUS O0BEKTa, HO M OTPAaHUYCHUSMU,
CBS3aHHBIMU C OOPTOBBIMH BBIUMCIUTEIBHBIMUA PECYpPCAMH, HECTAOMIBHOCTHIO OCBEIICHUS,
BO3MO>KHBIMH MEPEKPBITUAMHU LEIH U JUHAMUKOU CLeHbI [8, c. 27].

B nocneanue roibl CyieCTBEHHOE Pa3BUTHE TTOTYUYUIN MOJIEH JETEKIIMA U CETMEHTAIINHI
00BEKTOB, TPHUMEHSEMble B KOMIBIOTEPHOM 3peHuu. OFHAKO HWCIONb30BAHUE KPYITHBIX
CErMEHTAIMOHHBIX Mojieei Ha koMmakTHBIX BIIJIA orpaHndyeHo u3-3a BHICOKMX TPEOOBaHUU K
MaMATH, BEIYUCIUTEILHON MOIIHOCTH U SHEpronoTpedaeHuto [S]. B cBA3M ¢ 3TUM Ha MpaKkTHKE
OoJiee BOCTpeOOBaHBI KOMOMHUPOBAHHBIC TIOJIXO/IbI, BKITIOUYAIOIINE OBICTPHIE MOACIN JAETEKIIUH,
AITOPUTMBI BU3YyaJIbHOTO COITPOBOKIECHUS U MPOCThIE KOHTYPbI YIPABIICHHUS.

Lenpio HacTOSIIEH CTaThU SBISETCS aHAINU3 CITIOCOOOB TOCTPOCHUS aBTOHOMHOW CHCTEMBI
Bm3yasibHOTO cienoBanus BIIJIA 3a HazeMHBIM 00BEKTOM O€3 BHEITHEH CBS3HM, a TaKKe
ompeesieHue HanboJee PAIMOHAIBHBIX APXUTEKTYP ISl yUeOHBIX U MPUKIIAIHBIX peai3aluil.

1. IlocTanoBKA 337244 ABTOHOMHOIO CJI€JOBAHUS

[Tox aBTOHOMHBIM COMPOBOXKJIEHUEM OOBEKTAa B paMKax NaHHOW pabOThl MOHUMAETCS
TaKo pexxuM (yHKIIMOHUPOBAHUS OECIIIIOTHOTO JIETATEILHOTO ammnapara, pu KOTOPOM JIPOH,

UCIIOJIb3YSl BUJICONIOTOK C OOPTOBOIM KaMepbl, OMpeesseT MECTONOJNIOKEHHE LIed B Kajape U
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KOPPEKTUPYET COOCTBEHHOE IBUKEHHE /ISl COXPaHEHHsI 3aJaHHOTO MOJOXKEHHUSI 00bEKTa B MOJIe
3peHusl.

C uH)XEHEpHOW TOYKM 3pEHUs JJaHHas 3ajada MOKET OBITh CBEJEHAa K HENPEPHIBHOU
OLIEHKE TpeX 0a30BhIX NapaMETPOB: TOPU30HTAIBHOTO CMEIIEHHS 00BEKTa OTHOCUTEIBHO IIEHTPA
KaJ[pa, BEpTUKAJIHLHOTO CMEIEHUSI 00BEKTa U OTHOCUTEIBHOIO pa3Mepa 00beKTa Ha M300pakeHHH.
HiMeHHO 3T mapaMeTpbl MO3BOJSIOT (OPMHUPOBATH YIPABISAIONINE CUTHAIIBI, HEOOXOAUMbIE TS
yAep KaHus e B 00siactu HabmoaeHwus [7, c. 45].

Ecnu 06bekT cMeniaeTcst B JIEBYIO YacTh KaJpa, CUCTEMa JOJDKHA HHUIIMMPOBATH TTOBOPOT
niu 6okoBoe cmerenne BITJIA BineBo. Eciin 00beKT Oka3bIBacTCs mpaBee eHTpa, GopMHUpYETCs
KOMaHJa [BIDKEHUS BIpaBo. V3MeHeHHe pa3MepoB Ield B H300paKEHUH MOXKET ObITh
MHTEPIPETHPOBAHO KaK M3MEHEHHE PACCTOSHUS 10 OOBEKTa: YMEHBIICHHE Pa3MEpPOB OOBIYHO
CBUJICTEILCTBYET 00 yIalieHUN 00bEKTa, a YBEIMICHHE — O Ype3MepHOM cOmmkenuu [7, c. S1].

Takum oOpa3zom, 0a3oBasi JIOTMKa CIIEJOBaHHs OINUPACTCS HA YCTOMUYMBYIO OIEHKY
MOJIO’KEHUS eI B U300paXeHUH U TPeoOpa3oBaHUe ITHX JAHHBIX B KOMAH/bl YIIPABICHHUS.

2. O0mast apxXuTeKTypa CHCTeMbl CONIPOBOKICHHUS

Tunosas cucreMa aBTOHOMHOI'O conpoBokaeHUs o0bekTa BIIJIA Bkitouaer cienyromiue
(GyHKIHOHATIBHBIE OJIOKU: Kamepy, OOpTOBON BBIYMCIMTEIBHBIA MOJYJb, MOJIEb OOHAPYKEHUS
00BEeKTa, AITOPUTM TPEKHUHIa, KOHTPOJUIEp W MOJeTHbIH KoHTposuiep. IlonoOHOe mocTpoeHue
XapaKkTepHO il OOJIBIIMHCTBA pOOOTOTEXHUUYECKUX CHCTEM, B KOTOPBIX BU3yaJIbHOE BOCIPUSATHE
OT/IEJICHO OT MCIIOJHUTEILHOTO YPOBHS yrpaieHus |8, c. 39].

Crnenyer OTMETHTb, YTO MOJEIb KOMIBIOTEPHOTO 3pEHUs, KaK MPaBUJIO, HE YNPABISET
IpoHOM HamnpsMylo. OHa MpeAoCTaBISIET CUCTEME YIPaBICHHUsS BU3YaJIbHbIE IPHU3HAKU:
NOJIOKEHHE O0BEKTa, CMEIIEHHEe OTHOCHUTENBbHO LIEHTpa KaJpa, OTHOCUTENIbHBIA pa3Mep WU
wiomaap obnactu uend. Ha ocHOBe 3TUX AaHHBIX KOHTposuiep (OpMHUPYET YHpaBIsIOLIUE
BO3JICHCTBHS.

B kauecTBe BBIYMCIUTENBHOW TIAT(HOPMBI MOTYT HCIOJIB30BATHCA MalorabapUTHHIE
yCTpOHCTBa, ycTaHaBiuBaeMmble Ha 6opTy BIIJIA, nanpumep Raspberry Pi, Jetson Nano, Jetson
Orin Nano ¥ MHbIe MHUHU-KOMIIBIOTEPHI, IPUTOAHBIE ISl 00pabOTKHU BUIEONOTOKA B PEXKHME,
OJIM3KOM K peaibHOMY BpeMeHHU. [Ipu orpaHMYeHHBIX allllapaTHBIX pecypcax oco0oe 3HaueHue
nproOpeTaroT BeIYUCIUTENbHAS 3()(PEKTUBHOCTD aJITOPUTMOB M YCTOMUMBOCTH UX paloThI [8, c.
44].

3. Ucnonb30BaHue Mojeieii ieTeKINH 00beKTOB

3.1. IIpumenenne YOLO B 3a1a4e CONPOBOXKICHUSA
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OnuuM u3 HanboJIee pacIpOCTPAHCHHBIX PEIICHUH /I 0OHAPYKEHHS O0OBEKTOB SIBIISICTCS
cemerictBo Mozenelr YOLO. X 0CHOBHOE TOCTOMHCTBO COCTOMT B BBICOKOM CKOPOCTH paOOThI U
BO3MOXXHOCTH OOHApy>KEHUS THUIOBBIX OOBEKTOB — aBTOMOOWIICH, JIOACH, BEIOCHUIICIOB,
JKUBOTHBIX — Ha Ka)JIOM KaJipe BUJeonoToKa [1].

B kxoHTekcte aBTOHOMHOrO ciemoBaHus wucrnonb3oBaHne YOLO ocobGeHHO yao0HO,
MOCKOJIBKY MOJIEh BO3BpAIlaeT KOOPAMHATHI OTPAHMYHMBAIONIETO MPAMOYTOJIbHIKA 00BEKTa, Ha
OCHOBaHUU KOTOPOTO JIETKO BBIYUCIUTH LEHTP OOBEKTa, NIMPUHY M BBICOTY PAMKH, a TaKXKe
NpHUOIMKEHHYIO OLIEHKY JUCTaHIUU JI0 00BEKTa 10 ero pa3Mepy B kajape [2].

[TogoOHBII  TOAXOA TO3BOJSET pEATM30BaTh MPOCTEHINYI pabodyyrd CHCTEMY
COTIPOBOXCHUS Jake 03 CEerMEHTAIlMM M CJIOXKHBIX METOJIOB aHaiM3a CIeHbl. Ecim 1eHTp
00beKTa OTKJIOHSAETCS OT ILEeHTpa u300pakeHus, cucrema mnoBopauuBaeT bBIIJIA B
COOTBETCTBYIOIIYIO CTOPOHY. Eciii O0OBEKT CTAaHOBHUTCS CIMIIKOM MaJ€HbKHM, JAPOH JIBUKETCS
BIIEpEl, CTPEMSCHh COKPATUTh JIUCTAHIIUIO.

3.2. [IpeumymiecTBa ¥ OTPAHMYECHHUS JeTEKIUOHHBIX MoOjieJiei

[Tpumenenne YOLO obnagaer psijioM MPEeMMYIIECTB: BBHICOKONH CKOPOCTBHIO 00paOOTKH
KaJIpOB, HATMYUEM TOTOBBIX MPEIBAPUTEIHHO 00YUECHHBIX MOJIENIEH, CPABHUTEILHON MPOCTOTOM
MHTETpaIi U BO3MOKHOCTBIO pabOThI 0€3 TOMOIHUTEILHOr0 00y4YeHHs Ha IEpBOM JTare [2].

OaHako y JaHHOTO MOJIX0J1a UMEIOTCS U orpaHndeHus. [IpsMoyromnbHas pamka He Bceraa
TOYHO OTpakaeT peanbHyto Gopmy obbekTa. KpoMe TOro, mpu HaTIWYHH HECKOIBKUX MOXOMKHX
nejael B KajJpe, CIOXKHOTO (POHA, YaCTUYHBIX MEPEKPHITUNA WM PE3KUX MOBOPOTOB JIETEKTOP
MOXeT paboTaTh HecTaOuiabHO. [Ipu 00paboTkKe KaKIOTrO Kajapa HE3aBUCUMO BO3MOXKHO
MOSIBJIEHUE APOXKAHUS PAMKHU, YTO IPUBOJUT K PE3KUM M3MEHEHUSIM KOMaHJ[ yNpaByeHus [7, c.
63].

[TosToMy B mpakTUYECKHX CHCTEMaxX MOJIeJb JETEKIMH YacTO KOMOMHHMPYETCS ¢
aITOpUTMaMHU BU3YaJIbHOTO TPEKUHTA.

4. Posib TPEKMHIa B ABTOHOMHOM CONPOBOK/ICHUH

4.1. Ha3HauyeHHne TpeKkepoB

Tpexep npencraBiseT cOO0W aaTOPUTM, MO3BOJISIFOIINI COMPOBOXKIATh YK€ HAWICHHBIN
00BEKT OT KajJpa K KaJpy, HE BBIMOJHSS MOJHOE MOBTOPHOE OOHApYXEHHWE Ha KaKJIOM Iare.
[Tocne mepBUYHON WHUITMATM3AIUY OH OIICHUBAET CMEIICHUE IIeNi U OOHOBIISIET €€ TOJIOKEHUE B
MOCIIEA0BATEIHLHOCTH M300pakeHuit [3].

Hcnonp3oBanne Tpekepa o0ecrednBaeT HECKOIBKO BaXKHBIX MPEUMYIIECTB: TOBBIIICHNE

IIJIAaBHOCTHU COIIPOBOXIACHUSA, YMCHBIICHUC BEIUHMCIINTETbHON HarpyskKu, YCTOI\/’I'-II/IBOCTI) npu
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KpPaTKOBPEMEHHOW IOTepe KadecTBa M300pakK€HUs M CHIDKEHHE 4YMCIa MOBTOPHBIX 3aIlyCKOB
HEUPOCETEBON MOJICIIH.

4.2. Han6oJiee 10CTyNHbIE ATOPUTMbI

Jlnsg yuyeOHbBIX U 3KCHEPUMEHTAIbHBIX CUCTEM HIMPOKO IpumeHstorcs Tpekepsl KCF,
CSRT, MOSSE, SORT u ByteTrack. B npukiiagabix 3aga4ax MHOTOKaJIPOBOTO COTIPOBOXKICHUS
3¢ (eKTUBHBIMU OKa3bIBAIOTCS PELICHUS, OCHOBAHHBIE HAa aCCOLUALIMY IETEKIMH U OTCIICKUBAHUU
00BEKTOB MEX1y Kajipamu [4].

Oco6enno nomysipasl CSRT u KCF, tak kak onu noctynusl B 6ndanorexe OpenCV u He
TpeOYIOT ciokHOM wmHTerpanuu. B TumoBoit cxeme YOLO wucnonb3yercss Il MEPBHUYHOTO
oOHapy’KeHUs 11eJIH, I0CiIe Yero Tpekep OepeT oObeKT Ha conpoBokaeHue. [Ipu HeoOxoaumocTu
HEHUpPOCETEBON JIE€TEKTOP MOXET MEPUOAMYECKHM BKJIIOYAThCSI MOBTOPHO JUISI KOPPEKTUPOBKHU
MI0JIO’KEHUS WM [Iepe3alycka COIPOBOXKIEHUS OCe oTepu 1enu [6].

4.3. KomOuHanus qeTeKuuu ¥ TPEeKUHIa

OpHoil n3 Haubosee palMOHAIBHBIX APXUTEKTYp JUIsl HAdyalbHOTO 3Tamna pa3paboTKH
apisiercs cBszka «YOLO + tpekep». B Takoit cucreme netekrop obecreunBaeT pacro3HaBaHHUe
KJj1acca 00bEKTa, a TPEKEP OTBEYAET 3a IUIABHOCTh U YCTOWYUBOCTH CONPOBOXAeHUs. [10100HbII
MIOJIXO/1 TI03BOJISICT JOCTHTHYThH MIPUEMIIEMOTO Ka4ecTBa PadOTHI JaKe Ha CPAaBHUTEIHHO cIaboM
obopynoBanuu [3].

5. CermenTanMs 00bEKTOB M €€ NPAKTHYECKasi IPUMEHHUMOCTh

5.1. OTiinune cerMeHTaluu OT AeTeKIHHU

Ecin nerexkumst 3amaer oOBEKT B BHJIE OrPaHUYMBAIOUIETO MPSIMOYTOJbHHKA, TO
CerMEHTalusl IO3BOJIAET BBIIECIUTH TOYHYI 00JacTh MHKCENeH, COOTBETCTBYIOLIMX IIEJH.
bnaronaps 3ToMy MOXHO 0o0Jiee KOPPEKTHO BBIUUCIATH LIEHTP 00BEKTA, €ro IUIOIab, CTETIEHb
nepexpoITus u Gopmy [5].

Jlns 3amaun CONMPOBOXK/IEHUSI CETMEHTAllUMsl MOKET ObITh IOJIE3HAa B CUTYalUsAX, KOrja
00BEKT UMEET CI0XKHYIO F€OMETPHIO, YaCTh 00BEKTA 3aKpbITa APYTUM IPEAMETOM, (POH COAEPKUT
MIOXO0XHeE IO LBETY WK popMe IeMEeHTHI TuO0 Tpedyercs 6osee TOUHOE yIpaBJiIeHuUE.

5.2. OrpanuyeHusi NPUMEHEHHUs KPYNHbIX CErMEHTALMOHHBIX Mo/eJIei

HecmoTpss Ha BBICOKYIO TOYHOCTh, KpYIHBIE MOJENU CETMEHTAlMu TpeOyroT
3HAYUTEIbHBIX BBIYMCIUTEIBHBIX pecypcoB. s ux ycroiunBoil paboTsl HEOOXOAMMBI Oojee
MOIIHBIE MPOIECCOphl WM TIpaduyeckre YCKOPUTENIH, YTO OrPaHWYMBAET BO3MOKHOCTH

WCIIOJTb30BAaHMS TTOJO0HBIX MOJICNIEH Ha KOMITAKTHBIX 1 0rokeTHBIX BITJIA [5].
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Kpome Toro, Gonpmime moaenu MoryT oOpabarbiBaTh H300pakeHHE MEHJIEHHEE, YeM
TpeOyeTcst 1711 CUCTEMbI PealibHOTO BPEMEHU. DTO KPUTHYHO JJIsl JPOHA, MOCKOJIbKY 3a/IepKKa B
BOCIIPUSITUU CIIEHBI HEMOCPEICTBEHHO BJIMSET HA KAu€CTBO YINPABICHUS U MOXKET MPUBECTH K
MOTEPE LIEIH.

5.3. O0JieryeHHbIe CerMeHTAIMOHHbIE PelleHu s

B kauecTBe KOMIIPOMHCCHOTO BapuaHTa MOTYT NPUMEHSTHCS OOJIErYE€HHBIE MOJICIH
CETMEHTAIIMH, WCIIONB3YIIINE TE JK€ MPUHIUIBI, HO OPHUEHTUPOBaHHBIE Ha Oosee cimaboe
BBIUMCIUTENbHOE 00opyaoBanue. OqHAKO I Y4EeOHOTO WM MEPBOTO MPUKIAJHOTO MPOEKTa
MCIIOJIb30BaHUE CETMEHTAIMU He sIBiseTcs 00s3aTenbHbIM. ['opa3no palnuoHanbHee HaYHMHATD C
0oJee MPOCTON apXUTEKTYPhI U TOJIBKO 3aT€M MEPEXOAUTD K JOMOIHUTENBHBIM YIyUIICHUIM |8,
c. 112].

6. [IpakTHYeCcKU pauMOHAJbLHASA MOC/Ie0BATEIbHOCTh Pa3padoTKu

C TOUKH 3peHUs HHKEHEPHOM 11e71ecO00Pa3HOCTU U CIOKHOCTU BHEAPEHUS ONTUMaIbHAs
MOCNEAOBATENbHOCT CO3JaHUSI CHUCTEMBbl AaBTOHOMHOI'O COIMPOBOXKIEHUS MOXKET ObITh
MpeJICTaBJICHA CIEIYIOIINM 00pa3oM.

Ha mepBom »sTamne BO3MOXXHO TOCTPOCHHE CHUCTEMBI 0€3 HEHUpOCEeTEeBOW JECTEKIWU:
MOJIH30BATEIb BPYUHYIO 33/1a€T OOBEKT Ha TIEPBOM KaJpe, MOCTIE YETO TPEKEP OTCICKHUBAET €0 B
BHUJICONOTOKE. Takol MOAXOJ MO3BOJIIET H3YYUTh CaMy JIOTUKY CONPOBOXACHUS U KOHTYP
ynpasieHus [6].

Ha BTOopom »Tame MOXHO TOAKIIOUHTH Mojaenb nereknuu YOLO, koropas Oyner
ABTOMATHUYECKU OOHAPYKMBATh aBTOMOOWUJTb, YEJIOBEKA WIJIM BEJIOCHUIIEA. DTO MO3BOJIAET IMEPEUTH
OT PyYHOW MHULIMAIIM3AIMH K TOJIyaBTOHOMHOM WJIM MOJIHOCThIO aBTOHOMHOM cucteme [1].

Ha tpeTtsem aTamne nienecoobpazno 00beIMHUTH AeTeKINI0 U TpeKUHT: Y OLO BhIMOTHSET
NMEepBUYHOE OOHAPY)KEHHME, a TPEKep OTBEYACT 3a MEXKKAJAPOBOE COMPOBOXKACHUE. JlaHHBIMA
BApHUAHT SIBJIACTCS OJHUM U3 JTYUIIUX JJIs1 y4eOHOTO MTPOEKTa.

Ha mnocnemnem »oTame BO3MOXKHO BKJIIOYEHHE OOJETYCHHOW CETMEHTAIluH, eCiH
HE00XO0IMMO TIOBBICUTH TOUHOCTH JIOKATU3AIIMU 00bEKTa U yIyUITUTh PAOOTY B CIIOKHBIX CI[EHAX.
Tako# momaroBsIif MOAX0] CHIKAET OOIIYIO CII0’KHOCTh TPOEKTA U MTO3BOJISET MOCIE0BATEIHHO
OIICHUBAThH BKJIAJ] KOXIOTO aJrOPUTMUYECKOTO OsIoKa [7, c. 214].

7. Ilpumep apXUTEKTYPbI VI Y4eOHOI0 NPOEKTA

OpnuMm w3 Hauboliee MPAKTUYHBIX BAPHAHTOB SBISETCS aAPXUTEKTYpa, BKIIOYAIOIIAS

kamepy, mozens YOLO, tpexkep CSRT u 610K TOTUKYU yTIpaBIEeHUS.
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B nannoii cucteme kamepa nosydaet nzoopaxkenue, Y OLO HaxoIuT B KaJipe aBTOMOOWIIb,
yenoBeka uiu uHor o0bekT, CSRT compoBoXkmaeT HaACHHYIO 1eNb MEXAY KaJpaMH, JIOTHKA
yIpaBJICHUS OIICHWBACT CMEILICHHE LIEHTpa LEIH M €€ pa3Mep, IMociie 4ero (OpMHPYIOTCS
KOMaH/Ibl IBMDKEHUS: BJIEBO, BIIPABO, BIIEpE/, Ha3a/l, yaepxxanue [2].

[Tonobnas apxuTeKkTypa MOXKET paccMaTpuBaThCsi KaK MPOTOTUI aBTOHOMHOTO
BU3YaJIbHOT'O COMPOBOXACHM. OHA CPaBHUTENIBHO MPOCTA B PEAIN3alMU, IOHATHA JJI1 aHAIN3a
¥ XOPOIIO MOJIXOAUT JJIsl OTPAOOTKH aJrOPUTMOB B JOMAIIHUX YCIOBHUSX.

Bonee cnoxHblil BapuaHT mpeArnonaraet 100aBjIeHne CETMEHTAIIMOHHOTO MOIYJISI MOCTe
JneTeKuu. B 3ToM ciyyae 1eTeKTop cHavala onpeessieT MECTOMOI0KEHUE 00bEKTa, MTOCIIE Yero
CEerMEHTallMOHHAasl MOJIE]b YTOUHSIET €ro KOHTyp. Jlajiee mapaMmeTpbl yIpaBiIe€HUs BBIYUCIISIFOTCS
y’K€ He IO paMKe, a M0 Macke 00beKTa. JTO MOBBIIIAET TOYHOCTh, HO JIENaeT CHUCTeMy Ooiiee
pecypcoeMkoii [5].

8. Bo3mo:kHOCTH TecTupoBaHus 0e3 peaqbHoro BIIJIA

Cy1IecTBEHHBIM NPEMMYIIECTBOM paccMaTpUBAEMOM 3a/1auu SBIISIETCS BOBMOYKHOCTh €€
MpeBapUTeNbHON peann3anuu 0e3 UCIOIb30BaHUS HACTOSIIEro ApoHa. /[ 3Toro 1ocraro4Ho
HOyTOyKa, BeO-kamepbl, 0ndmuorexn OpenCV, si3pika Python u rotoBoii Mmojenu nerexu [6].

Ha nepBom 3Tane MOXHO OpraHn30BaTh 3KCIEPUMEHT, B KOTOPOM KaMepa HalpaBJIsieTcs
Ha MOJABIKHBIN 00BEKT, a MpOorpaMMa BbIBOAUT Ha 3kpaH KoMmaub! yrpasinenus: LEFT, RIGHT,
FORWARD, BACK, HOLD. 3OT10 mno3BojsieT MpPOBEPHUTb, HACKOIBKO KOPPEKTHO CHCTEMA
ornpezesnseT NOJ0KEHUE Leu U GOpMHUPYET JJIOTUYECKUE YIIPABIIAIOIINE PEIICHUS.

Ha BTOpOM 3Tane mMoxeT ObITh peain30BaH BapHaHT C PYYHBIM BBIJCICHUEM OOBEKTA U
UCIIOJIb30BaHUEM TOJIBKO TpeKkepa. Takoi 3KCIepruMEeHT HepeIKo OKa3bIBaeTcst 0oJiee MPOCThIM U
IOJIE3HBIM JIJIsl IOHUMaHUS IPUHLUIIOB BU3YaJIbHOTO COITPOBOXKICHUS.

Ha tpetbeM sTane BO3MOXHO MOAKIIIOUEHUE CETMEHTAINH, IPU KOTOPOH 00BEKT CHavaia
JIOKaJIN3YyeTCsl paMKOH, a 3aTeM yTouHseTcs o Macke. OJIHaKo Mepexo] K 3TOMY 3Tally OIpaBiaH
TOJIBKO ITOCJIE TOJTyYeHUs! YCTOIMUNBOM paboThl 6a30Boi cxemsl [7, ¢. 228].

9. Kpurepun onenku 3 GeKTHBHOCTH CHCTEMbI

Onenka paboThl aBTOHOMHOM CHUCTEMBI CONPOBOKIACHUS JOKHA YUUTHIBATh HE TOJIBKO
¢dakT oOHapyKeHUs 1IeJid, HO U yCTOMYMBOCTH TMOBEJIEHUs Bcell cuctembl B 1esioM. K unciy
OCHOBHBIX KpUTEpUEB MOTYT OBITh OTHECEHBI: COXpaHEHHE OOBEKTa B IOJIE€ 3pEHHUs NpU
JIBIDKEHUH, OTCYTCTBHE CHIIBHBIX KOJI€OaHUI paMKM WJIM MAacKd, KOppeKTHoe (hopMupoBaHHE

KOMaHJ YIpaBJIEHUS, YCTOMYMBOCTh K M3MEHEHHMIO OCBELIEHHS, CIIOCOOHOCTb MPOJ0IIKATh
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COMPOBOXKACHUE TPU YACTUYHOM IMEPEKPHITUM O0bEKTa M MpeJCcCKa3zyeMoe MOBEACHUE IPHU
KpaTKOBpEMEHHOU moTepe nenu [§, c. 135].

B ycnoBusix omManrHero SKCIepruMeHTa MoJIe3HO MPOBOUTH TECTUPOBAHKUE HA MEJJICHHOM
U OBICTPOM JIBIDKEHHUH OOBEKTa, MPU €ro0 YaCTUYHOM 3aKPBITUU, U3MEHEHUU PACCTOSHUS [0
KaMepbl M BapbUPOBAHUU OCBELIEHHOCTU. OTO TO3BOJSET OLECHUTHh pPEajJbHbIE IPEICIIbI
YCTOWYMBOCTHU aJIrOpUTMA.

10. OcHOBHBbIE TPYAHOCTH NMPAKTHYECKOH pean3anuun

[Ipu co3maHmm CUCTEMBI aBTOHOMHOTO COMPOBOXICHHS Pa3pabOTUMK CTAIKHBACTCS C
pPSAOM THUINMYHBIX MpoOJeM: HaJlhuue HECKOJbKUX OJHOTUIHBIX OOBEKTOB B Kajpe,
HEJOCTAaTOYHAs OCBEIICHHOCTh, IIYM H300pakKeHUsI, PE3KUEe JBIKEHUS KaMmepbl, 4acTUYHOE
MIEPEKPHITHE [N | HEeJO0CTaTOYHAs CKOPOCTh 00paboTku Kaapos [7, ¢. 240].

Jlist ynpolieHus 3aJayd Ha HAYaIbHOM JTale PEKOMEHIYETCsS HCIOIb30BaTh OJUH
KPYMHBIN 1 KOHTPACTHBINA O0BEKT, 00ECIIeUnBaTh XOPOIIIee OCBEUICHIE, YMEHBIIATh Pa3pelIeHne
KaJpa U u30eratb Ype3MepHO OBICTPHIX IBMXKEHUI. DTO MO3BOJIAET COCPENOTOUYUTHCS Ha OTIIAKE
0a30BOIi JJOTHMKHU COMPOBOXKACHUS U N30€KaTh BIUSHUS BTOPOCTENEHHBIX (PAKTOPOB.

3akiiloueHue

B cratbe paccMOTpeHBI OCHOBHBIC MOAXOABI K PEIICHHIO 337adyd aBTOHOMHOTO
COTIPOBOXKACHHSI HA3€MHOTO O00BEKTa OECIUIOTHBIM JIETATENBHBIM alnapaToM MpU OTCYTCTBUHU
BHEIIHEW CcB3M ¢ omepatopoM. [lokazaHo, 4TO naHHas 3ajada MOXKeT ObITh 3(P(HEKTUBHO
peayiM30BaHa Ha OCHOBE METOIOB KOMIILIOTEPHOTO 3PSHHSI M CPABHUTEIIBHO MTPOCTHIX aAJITOPHUTMOB
yOpaBlieHUs, HE TPEOYIONIMX Ha HAYaIbHOM JTarie MPUMEHEHHS TSDKEIBIX H PECYPCOSMKHX
Moxenei [7, c. 301].

YcTaHOBNIEHO, YTO MPAKTHUUYECKYI0 OCHOBY TAaKOW CHUCTEMBI COCTABIISIIOT TPHU KIFOYEBBIX
JJIeMeHTa: OOHapy)KeHHue OOBeKTa B KaJpe, YCTOMYMBOE MEXKKAJAPOBOE COMPOBOXKICHUE W
(dbopMUpOBaHHUE KOMAH/T YIIPABIICHUS I10 MTOJIOKCHHUIO TIeJIA B N300pakeHNH. B kadecTBe Hanbomee
palMoOHATIBHOTO pEHIeHHs Ui y4eOHOro M TMEepPBOro MPHUKIATHOTO MPOEKTa MOXKET OBITh
pexomeHnoBaHa apxuTtekTypa «YOLO + Tpekep + JOruka yIpaBICHHUS», COYETAOIIAs
JIOCTaTOYHYIO0 TOYHOCTB, MIPOCTOTY PEATM3AlMA U YMEPEHHBIC TPEOOBAHUS K BBIUHCITHTEIHLHBIM
pecypcam [2].

Hcnonb3oBanue 00IETYCHHBIX CETMEHTAIMOHHBIX MOJIENEH ClIeyeT paccMaTpUBaTh Kak
CIEIYIOIIMIA dTal Pa3BUTHUS CHCTEMBbI, HANPaBICHHBIM Ha TMOBBIIICHUE TOYHOCTH BBLICICHUS
00BeKTa W YCTOWYMBOCTH PaOOTHI B CIIOKHBIX BHU3YAJBHBIX YCJIOBHSX. IIpH 3TOM Ba)KHBIM

MNPpEUMYyIIECTBOM pacCMaTpUBACMOI0 HAIPaBJICHUA SABJISICTCA BO3MOKHOCTH HpC}IBapI/ITeJ'II)HOI\/’I

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 189
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

AKCTIIEPUMEHTAIBHOW OTPaOOTKH OCHOBHBIX arOpUTMOB 0e3 peanbHoro BIIJIA — Ha ocHoOBe
00BIYHOI BeO-KaMephl U IEPCOHAILHOTO KOMIIbIOTEPA.

Takum 00pa3oM, aBTOHOMHOE BH3YaJIbHOE CONPOBOXKJIECHHE IMOABIKHOIO 0OBEKTa 0e3
BHEIIHEW CBSI3W SBISETCS JIOCTYIIHOM M IEPCHEKTUBHOW 3ajadel Kak Juid  y4eOHBIX
WCCJIEIOBAHMM, TaK U JJIs IPAKTUYECKUX MHKEHEPHBIX pa3pabOoTOK B 00JIaCTH HHTEIIEKTYaIbHBIX

pO6OTOTCXHI/I‘{eCKI/IX CUCTEM.
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Aranen Jlapbs CepreeBna

CryneHnt

CII6 I'BIIOY «Komnemxk 3MeKTPOHUKH U MHPOPMAITUOHHBIX TEXHOJIOTUI
umenu ['epost Poccuiickoint @enepanuu B.K. [lIupokosa»

CuoranoB Anexceili MakcuMoBHY

[IpenonaBarens

CII6 I'BIIOY «Komemxk 3MeKTPOHUKH U HHPOPMAITUOHHBIX TEXHOJIOTUI

umenu ['epost Poccuiickoinn @enepanuu B.K. [lIupokosa»

ITPOEKTUPOBAHUE CUCTEMBbI 3AIIIMINEHHOI'O YJAJIEHHOI'O JOCTYIIA
COTPYJJHUKOB K KOPIIOPATUBHOM CETHU PACITPEJEJIEHHBIX
JOTUCTUYECKHNX KOMIIAHUM

Annoranms: B cratke paccmaTtpuBaercs mnpobOiiema obecriedeHuss 0e3011acHOro
YIQJIEHHOr0 JOCTyHa K KOPIOPAaTHUBHBIM pecypcaM Uil pPacHpeleseHHbIX JIOTHCTHYECKUX
kommanuii. [Ipon3BenieH aHaIN3 aKTyaIbHBIX YTPO3 HH(POPMAIIMOHHOMN 0€3011aCHOCTH, BBISBICHBI
HEJOCTaTKU KJIACCUYECKUX apXUTEKTyp yJajeHHoro naocryna. [IpeanoskeHa MHOroypoBHEBas
apXUTEKTypa CUCTEMBI 3aIUIIIEHHOTO YAAJIEHHOT0 10CTya, 00beinHsoIas coBpeMeHHbIH VPN-
npotokos WireGuard, cerMeHTaltIo CETH C BbIJICIEHUEM JIEMIIINTAPU30BAHHOM 30HBI 110 CXeMe
SKpaHUPOBAHHOM MOJCETH U IBYX(paKTOpHYI0 ayTeHTuukanuio Ha ocHoBe TOTP u USB-Tokena.
[IpoBeneHa mpakTUyeckass peanu3anusi MPEIVIOKEHHONM apXUTEKTyphl B  BUPTyalbHOMN
71a0opaTOpHOIl cpefie ¢ pa3BepThIBAHMEM YETHIPEX Y3JI0B, HACTPOMKON MpPaBUI MEXKCETEBOIO

HKpaHUPOBaHUs, BeO-1TopTana ayTeHTu(UKaK U cepBuca mposepku USB-Tokena.

Knrouegvie cnosa: cemesas 6Gezonacnocms, 3awuwyeHHuvll yoanienuviti oocmyn, VPN,
WireGuard, oemunumapuzosannas 3omna, osyxgpaxmopuas aymenmugurayus, TOTP, USB-
MOKeH.

Key words: network security, secure remote access, VPN, WireGuard, demilitarized zone,

two-factor authentication, TOTP, USB token.

CoBpeMeHHbIE TOTUCTUYECKHE KOMIIAHUU YIIPABIISAIOT paclpeieIeHHON CeThIO (PHIIHAIOB
B pa3nnyHbIX pernoHax. CoTpynHUKH pabOTalOT HE TOJNBKO B oducax M Ha CKJIagax, HO U

YAAJICHHO B KOMaHJAUPOBKax, 4TO Tpe6yeT A0CTylla K KOpIIOpaTUBHBIM CUCTEMaM: q)HHaHCOBI)IM
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CUCTeMaM, CKJIAJCKUM MHGOPMAIMOHHBIM CHCTEMaM, JOKyMeHTaM Hu 0azaMm JaHHbIX. OnHaKo
TEPPUTOpPUATBHOE pACIIMPEHHE U Mepexoi K yAaleHHoMy (opmary paOOThl CO3JalOT HOBBIE
YSI3BUMOCTH, MOCKOJBbKY KaXK/10€ MOJKIIOYEHHE U3 BHEIIHEW CETH SIBISIETCA MOTEHLIMAIbHBIM
BEKTOPOM aTaKH.

Bo3nukaer koH(PIUKT Mexay NMOTpeOHOCThIO OM3HEca B TMOKOCTH M MOOWJIBHOCTH H
TpeOoBaHUSIMU MHGOPMAITMOHHON 0€30MacCHOCTH K M30JSLUU U 3alUTe BHYTPEHHEH CETH OT
BHEIIHUX yrpo3. Kiaccuueckas apXuTeKTypa yAajJ€HHOIO JOCTyIa, MPU KOTOPOH COTPYIHHUK
noakirouaeTcss K VPN U moiydaer 1ocTyn Ko BCeil BHYTPEHHEH ceTH, 001a1aeT KpUTUYECKIMU
HEJOCTaTKaMU: HapylIeHHE MPUHIMIA MUHUMAJIbHBIX HMPUBHIETHH, OTCYTCTBUE CErMEHTAIluU
CETH U HCIOJIb30BaHUE TOJIBKO OJHO(AKTOPHON ayTeHTU(UKALIUH.

Lenpto manHOW paboThl sBIseTCs pa3paboTka M TeOpeTHdyeckoe OO0OCHOBAHHE
ApXUTEKTYPHOM MOJENIM CUCTEMBI 3aIlMLICHHOIO YAAJEHHOrO J0CTyla, aJlalTUPOBAHHOM IS
HYXX]Jl paclpefelieHHbIX JIOTUCTHYECKMX KOMIIAaHUHM, C TMOCIeAyIolel ee pealu3alnuei B
BUPTYaJIbHOMU J1a00paTOpPHOIL cperie.

Jis  pacnpedeneHHBIX KOMOAHWM HauOolee KPUTUYHBIMU  SBISIOTCA  YTPO3BI
KOMITPOMETAIMH KaHAIOB yJAJIEHHOTO JOCTyMNa. ATaKy THIIAa YeJIOBeK 1o cepenune (Man-in-the-
Middle) mo3BONSIOT 370yMBINUICHHUKY MEPEXBAThIBATH MU MOIU(PHUIMPOBATH TPaPUK MEXKITY
y3namu [ 1]. Taxoke MIMPOKO UCTIONB3YIOTCS (PUIIMHIOBBIE aTaKU: COTPYIHUK MOIy4aeT MUCbMO OT
UMEHU JOBEPEHHOTO OTIPABUTEJNS CO CCHUIKOM Ha MOJJIENbHYIO CTpPaHUIly, TJe IMpearaercs
BBECTH JIOTUH U TIApoJib [2, ¢. 72]. Heobxoaumo ynoMsiHyTh paclipeieICHHYIO aTaKy THIIa «OTKa3
B oOcmyxxkuBanum» (DDoS-ataku), oHa HampaBieHa HE Ha MPOHWKHOBEHHE, a HAa OCTAHOBKY
OM3HEC-TPOLIECCOB, I/I€ CEPBEPY MOChUIAETCS OOIbIIOE KOTHMUECTBO 3alIPOCOB, YTO B MOCIEACTBUN
MEILIAeT CepBepy MPEJOCTaBIATh CAHKIIMOHUPOBAHHBIN JOCTYII JIETAJIbHBIM MOJIb30BATENSAM [3, C.
196]. OtnenbHyI0 KaTErOpUIO PUCKOB MPEICTABIAIOT WHcaWaepckue yrpossl [4, c. 68]. Ha
pucyHke 1 mpencraBieHa auarpaMma paclpeaeseHUs MNEepeYUCIEHHBIX Yrpo3 IO JABYM

napameTpam — BEPOATHOCTD YI'PO3bl U KPUTUIHOCTHU IMTOTCHIIUAJIBHOTO ymep6a.
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=T
S :

Hucaiinepckue yrpossi

Bhricoxnuiij

wepva

Cpennuit

npuinanUCIn y

Huskuit

Huskas Cpenuss Bericokast

BepositHOCTb Yyrpo3bl

Pucynok 1. luarpamma pacnpeeseHust yrpo3
Hcmounux: cocmaeneno asmopom

Krnaccuueckast apxuTekTypa yAal€HHOro JOCTyNna He oOOecneuyrMBaeT HEoO0XOAMMOIO
YPOBHS 3aLUTHI, BE€b OTCYTCTBYET pa3/e/IeHNE Ha U30JMPOBAHHBIE CETMEHTHI, a HUCIIOJIb30BAHNE
TOJIbKO OJHO(AKTOPHOM ayTEeHTH(UKALMU AeTaeT CUCTEMY YSA3BHUMOH NpU KOMIPOMETAIUH
napoJiei.

JUis TOCTPOEHMSI CHUCTEMBl 3alUIIEHHOIO YJAJIEHHOIO JOCTyna OblI IpOBENEH
CpaBHHTENbHBIM aHaM3 Tpex VPN-mpotokonos: IPsec, OpenVPN wu WireGuard. IPsec
npezcTaBisieT co0oif Habop MPOTOKOJIOB IS 3aLIUTHl HA CETEBOM YPOBHE, 0OecreuuBaroui
KOH(HIEHIIMATIBHOCTh, LEJIOCTHOCTh M ayTEHTU(UKAIUIO MeperaBaeMblX JNaHHbIX [5, c. 480].
OpenVPN rubkuil W mnoOmyJasipHbI, HO HMMEET OrPAaHWYEHHYIO IPOM3BOJUTEIBHOCTH [6].
WireGuard, uHTerpupoBaHHbBIi B sApo LinuxX, uMeeT MHHHMaJbHYIO KOJOBYIO 0a3y,
COBPEMEHHYIO KpUNTOTpaui0 U BBICOKYIO CKOpPOCTh paboTel [7, c. 81]. B Tabmume 1
npezncraBieHo cpaBHeHue [Psec, OpenVPN u WireGuard mo Takum KpuTepusM, Kak
IPOM3BOIUTENLHOCTh, CJIOXHOCTh HACTPOWKH, pa3Mep KOJIOBOM ©0a3bl M BO3MOYKHOCTh
MHTETpaIuu ¢ AByX()aKTOpHON ayTeHTHU(UKaLHEH.

Ta6auna 1. CpaBHenne xapakrepuctuk VPN-nporokosnos

IIporoxoa
XapakTepucTuka
IPsec OpenVPN WireGuard

[Tpon3BOAUTETHEHOCTD Cpenusisi/Bricokas Cpennsis Bricokas
C0XHOCTb HaCTPONKH Bricokas Cpennsia Huskas
Pa3mep xonoBoit 6a3bl > 500 TeIC. CTPOK > 100 TBIC. CTPOK ~ 4 TBIC. CTPOK

Wnrerpanus c 2FA Buemnsis (RADIUS) | Buemnss (nmnarunsl) | Buemnue cpencrsa

Hcmounux: cocmaeneno aemopom
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Jly1st opraHu3aIuy IeMIJIMTapu30BaHHON 30HEI (DMZ) paccMOTpEHBI TPH apXUTEKTYPHBIE
cxembl: ¢ omqHUM MexceTeBbIM dKpaHoM (Three-Legged Firewall), ¢ skpaHupyromumuM X0OCTOM
(Screened Host) u ¢ skpanupoBanHOi mojacerbio (Screened Subnet) [8]. Jlns BwIOOpa
ONTUMAJILHOW CXEMBI ObLI MPOBEJCH CPAaBHUTEILHBIN aHAIN3 TPEX OCHOBHBIX apXUTEKTYPHBIX

IMoAXO040B, MPEACTABIICHHBIX HA PUCYHKE 2.

TONoNoOrs ¢ OHWM 7~ Tononorua ¢ Tononorms ¢
MEXCETEBLIM JKPAHOM L SKPAHMPYIOUINM XOCTOM | axpannp ACETHIO
LAN oMz |
oMz LAN o=
= ..,‘ . o & = | I
E K 7o E xocy Nt crpae
) - B - o -
— Sham—
([ LAN cepsep LAN
J Lm=y,
=% =1 sl = |
=‘I ‘- ""
—1/] f==c] !
—U — |
LAN ceprep / LAN cepeep

Pucynok 2. Tpu BapunanTa apxutekrypsi DMZ
Hcmounux: cocmasneno asmopom

HauOonee 3amuiieHHON sBJIsE€TCs CXeMa C SKpPaHUPOBAHHOW mojceTbio, rae DMZ
pasMmernaeTcs MexIay IByMs MEeKCETEBbIMHU SKpaHaMu. B nanHoii KoH(pUTypanny BHEITHUN SKpaH
KOHTPOJIHPYET TpahuK MKy HHTepHETOM 1 DMZ, a BHyTpeHHUH 3KpaH KOHTPOJIUPYET Tpadhuk
mMexxy DMZ 1 kopnopaTuBHOM ceThio, o0ecrieurBast MOJHY0 H30JIALUI0 BHYTPEHHUX PECYPCOB.

Jns peanu3anuu 1ByX(akTopHON ayTeHTH(PUKALNU BRIOpaH KOMOMHUPOBAHHBIN MOIXO/,
oowenuusronmiit TOTP (Time-based One-Time Password) u3 mpunoxenus Google Authenticator
u pusnueckuit USB-token. TOTP renepupyet o/lHOpa30BbIe KOJbl HA OCHOBE BPEMEHHU U 001Er0
cekpetrHoro kmoua [9, c. 8], a USB-HakonuTens BBINOJIHSET pOJIb anmapaTHOro (Qaxropa
BJIAJICHUSI, XpaHs KJIIOUeBYI0 HHpopManuio 11 ayreHTHukarmu. Ha pucynke 3 nmpeacrasieHa
cxeMa KOMOMHHMpPOBAaHHOW ayTeHTU(UKAMM, JAEMOHCTPUpPYIOIIAs MOCIEA0BATEIbHOCTh
IIPOBEPOK.
PopMa BBORA

Noaxmove e

USB Jocryn

Naponk:

Mponepxa
USB-rmoxena Bepionxace

Pucynok 3. KomOunnpoBannas ayreHTuukanus

Hcemounuk: cocmasneno asmopom
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JUId IpakTUYECKOW pealn3alvy CIPOCKTUPOBAHHOW apXUTEKTYpPhl UCIIOJIB30BAaHA Cpena
BupTyanu3auuu VirtualBox, B KOTOpOHl pa3BepHYThl YEThIpe BHUPTyaJIbHblE€ MAalIMHbI Ha
oneparmonnoit cucreme Ubuntu 22.04.5 LTS: VPN-cepBep, obecrieunBaroniyii 3amm@poBaHHOe
coenuHenue; DMZ-cepBep, copep aluid mopran ayTeHTH(UKay, KOPIOpaTUBHBIA cepBep,
UMHUTHUPYIOUIMHA OyXraiaTrepckylo cucteMmy; pabouas CTaHLUS, MOJEIUpYIollas HOYTOyK
YAAIEHHOTO COTPYIHHUKA.

Ha VPN-cepBepe HacTpoeHbI ceTeBble HHTepdeiich u BkitoueHa [P-mapmpyruzanus. s
WireGuard  cremepupoBaHa  mapa  KJIO4ed, co3laH  KOHQUIypalHoOHHBIH  (aiin
«/etc/wireguard/wg0.conf» ¢ mapamerpamu cepBepa. HacTpoeHbl mpaBmiia MEKCETEBOTO dKpaHa
(iptables), orpanuuuBatomme goctyn VPN-kimentoB Tonbko k DMZ-cepsepy. IlpaBuna
FORWARD paspemator nepenauy tpapuka or VPN-kimenra k DMZ-cepsepy mo nopram 80 u
443, a Takxe oTBETHBIN Tpaduk o DMZ-cepBepa K KIMEHTY.

DMZ-cepBep HaCTPOEH C AByMsI CETEBBIMU MHTEp(eiicaMu U CTaTUYECKUM MapLIpyTOM K
VPN-cetu. Peanu3oBaHnbl npaBujia MEXCETEBOI0 3KpaHUPOBAHUS, pasperiaronme Toiabko SSH
st anmunuctpupoBanus, HTTP/HTTPS nns noctyna x Be6-nopTainy ayreHTU(UKauu U Tpaduk
K KOPIIOPaTUBHOMY CEpBEPY.

Ha DMZ-cepBepe pa3BepHyT BeO-niopTan ayreHTH(GuKanuu Ha 6aze nginx u Python Flask.
Hactpoena nonaepxxka HTTPS ¢ ucnonp3oBaHneM caMOIOJIIMUCAHHOTO cepTHdHKaTa. bakeHn
ayreHTH(ukanuu Ha Flask peanmusyer Ttpu ¢Qynkuuu: nposepky Hanumuusg USB-Tokena Ha
KJIMEHTCKOM MalnHe, Bepu(UKalnio napoJs noiab3zoateins u nposepky TOTP-koza.

KopnopatuBHbiii cepBep CKOHGUIypupOBaH Jjsi MpUeMa 3alpocoB TOJBKO OT
DMZ-cepBepa. OrpaHundeHue aocTyna peajau3oBaHo mnocpeactBoMm [P-anpecoB. Paspabotan
PHP-knacc AccessMiddleware, mnpoBepstonmii [P-anpec kimumeHTa ¢ y4eToMm 3arojioBKa
X-Forwarded-For.

Ha paGoueii cranuuu HactpoeH WireGuard-KIMEeHT ¢ OrpaHMYEHUEM JIOCTYIa TOJIBKO K
DMZ-cetu. [Ins USB-nakonurens Kingston DataTraveler paspaGotansl mnpasBuia udev,
o0ecrieynBaroIMe aBTOMAaTHYECKOE pAaClo3HaBaHWE W MOHTHpoBaHue ycTpoicTBa. Co3man
CKPUIIT WHUIIMATU3AINA TOKEHA, 3alUChIBAIOMINK (aiii-Mapkep .security token Ha ycTpOMCTBO.
Pa3zsepuyt Python-cepep c¢ Flask, mpenocrasnstomuit APl nmins mposepku USB-TokeHa.
Hactpoen Google Authenticator gns renepauuun TOTP-komoB. CekpeTHbI — KITHOY
CUHXPOHHM3UPOBAH MEXAy KIUEHTCKUM IPHUIOKEHHEM U IpoduieM mnoys3oBaTtens Ha DMZ-

cepsepe.
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B pesynbrare paboThl coznaHa M pa3BepHyTa (YHKIMOHAJIbHAs CHCTEMa 3alllUIICHHOTO

YAAJICHHOro J0CTyIIa. CTpYKTypHaH cxXema BSaHMOHeﬁCTBHH KOMIIOHCEHTOB CHCTCMbI

MIpE/ICTaBJICHA HA PUCYHKE 4.

Kopnoparuanan cers

VN wrasesyee VON-cepeen
M) ) Foariinarw
MemceTenoh
erpOsd 002 1424 e
Yeepeer enpst 192 168 200 1/24 FW1)
wyl 1000 10 w4

-
iR, Ell =7

enpls3 1002 1524
will 1090 10224

Csi WinGuard rysassns -
LAN-cepaep DMZ-cegaep
(V) Beryrpereril V42)
Mo sEsoN
T < o eopOs 192 168 200 1004
enpad; 162 158 100 1024 FW2) enpds: 182 198 100 25424
=T l’. B
=2 87 =1
=7
= =7 Hl
rE=—— = ===z
LAN-cets DMZ-cets
182.168.100.0/24 192.168.200.0/24

Pucynok 4. Cxema B3anMojgeiictBus KoMInoneHToB C3VY /|
Hcemounuk: cocmasneno asmopom
TecTupoBaHue CETEBOM TOCTYIMHOCTH U U30JIALIMH MPECTaBIeHBI B Tabnuie 2. [IpoBepka
noarBepauia, uro VPN-kimeHT nmeer noctyn Ttonbko kK DMZ-cepBepy, mpsMoi JoCTyn K

KOPIIOPaTUBHOMY cepBepy 3abi1okupoBaH, a DMZ-cepBep yCHenHo B3auMOICHCTBYET ¢ 000UMU

CerMEHTaMH.
Ta6auna 2. Pe3yJbTaThl NPOBEPKH CETEBOI T0CTYNHOCTH
HUcrounuk Hasnayenue PesyabTar

PaGouas crannus (10.10.10.2) | DMZ-cepsep (192.168.200.10) | Hocrynen (ping, HTTPS)

Pa6ouas cranuums (10.10.10.2) KopnoparusHslii cepsep Henocrynen
(192.168.100.10)

DMZ-cepsep (192.168.200.10) KopnoparusHslii cepsep Hoctynen (HTTP)
(192.168.100.10)

DMZ-cepsep (192.168.200.10) PaGouas cranuus Hocrymnen (cepBuc
(10.10.10.2:8080) npoBepku USB)

Hcmounuk.: cocmasneno asmopom

[TonHpll cueHapuil ayTeHTHQUKAIMK BKIIOYaeT ycTaHOBKY VPN-coennHeHus, 3amyck
cepauca npoBepku USB-TokeHa Ha KJIMeHTe, IBYyX(aKTOPHYIO ayTeHTHU(QHKAIMIO Ha BeO-TIopTalie

U JIOCTYT K Oyxranrepckoit cucteme yepe3 DMZ-nipokcH.
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Ha pucynke 5 mnpenacrtaBieH rmpouecc ABYX(aKTOpHOW —ayTeHTU(UKAIMH  C

ucnonb3oBanueM Google Authenticator.

554 589 ™
7;5n.266 .
857”‘617 ‘ Sarawm

B pn YW Ben maruner i e Y eiies

507 053 .

Pucynok 5. Ckpunmor Google Authenticator
Hcmounux: cocmaeneno asmopom
CoBnameHne kKoga B MOOWJIBHOM TMPHJIOXKEHHM W Ha TMOpTalie ayTeHTU(UKAIUH
MOJTBEPKIAET KOPPEKTHOCTh HacTpoiku (Google Authenticator. CekpeTHBIH KIIOY YCHEITHO
CUHXPOHHM3UPOBaH MEX]ly paboueil cranuueit cotpyanuka 1 DMZ-cepsepom.
Ilocne ycmemHoW ayTeHTH(UKAUU TMPOUCXOAUT IEpEeHANpaBIeHUE Ha CTPAHUILY
3alllMIIEHHOTO pecypca, Ilie 0TOOpa)xaroTCs TaHHBIE, MOJIyYeHHbIE ¢ KOPIOPaTUBHOIO CepBepa.

Ha pucynke 6 mpeacraBieH mpuMep yCIenTHON ayTeHTH(OUKAIIH.

) sapecparmmmit noptan ¢ x4 . »

‘. | & 19216020000 S dn

Sonaonuib gasdin)

15 430 500 # 12 500 000 » 27000000

1 840 000 #

Pucynok 6. Ilpumep ycnemnoi ayreHTupukanun Ha nopraine DMZ

Hcmounuk: cocmasnerno asmopom
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Pesynbrara TecTMpOBaHMS MOATBEPKIAIOT, YTO JIOCTYN K KOPHOPAaTUBHOMY CEpBEPY
MPEAO0CTABISAETCA TOIBKO IPH OJHOBPEMEHHOM BBINIOJHEHUN TPEX YCIOBHI: HAIMYHE AKTUBHOIO
VPN-coenunenust, KoppekTHbIi BBo napoist 1 TOTP-kona, a Takke Haau4ue MOAKIIOYEHHOTO U
BepuunupoBannoro USB-tokena. OrtcyrcTBHEe H000r0 13 (aKTOPOB JeNaeT JOCTYII
HEBO3MOKHBIM.

B xoje paboThl ClIpOEKTHPOBaHA U pealn30BaHa apXUTEKTypa 3alUILEHHOTO YAaJIEeHHOTO
JIOCTYIA, JJIs PACIPEICICHHBIX JIOTUCTUYECKUX KoMmmnaHui. KiroyeBbIM pe3ynbTaToOM CTajlo
MOCTPOCHHUE  MOJENH, coyeTamomed mnpou3BoautenbHbli  VPN-mporokon  WireGuard,
CErMEHTAIMIO CETH IO TOIMOJIOTMU MOCTPOCHUS SKPAHUPOBAHHOM IMOJACETH U JBYX(PaKTOPHYIO
ayTeHTU(DUKAIIHIO.

[IpemnoxenHoe pemieHUe OO0ECIEUMBACT HAJEKHYIO HU3OJSAIUI0  KOPHOPATUBHBIX
PecypcoB: IOCTYN K BHYTPEHHEMY CEpPBEPY BO3MOXKEH TOJBKO MPHU MPOXOXKICHUH BCEX TAIOB
ayrentudukanuu. I[lpu »ToM Kommpomeranuss VPN-ydeTHBIX [aHHBIX HE MPUBOAUT K
HApyIIeHUIO O€30MacHOCTH, IIOCKOJIbKY 3JIOYMBIIUICHHUK OKAa3bIBa€TCS H30JMPOBAH B
JEMUTIMTaPU30BAHHOMN 30HE.

JlaHHast apXUTEKTypa MOKET OBITh MacIITAOMPOBAaHA U aIaITUPOBAHA JIJISi OPTaHU3aAINN
CO CXOKMMHU TpeOOBaHUSIMH K HH(DOPMAITMOHHOM Oe30macHoCTH. JanbHelee pa3BUTHE CUCTEMBbI
mpeanonaraeT  BHEAPEHHE  almapaTHhIX  KIOYel co  BCTpOEHHOW  KpunTorpaduei,
[EHTPaTN30BaHHOE YIIPaBJICHUE MMOTUTUKAMH JOCTYTIA, a TAKKE MAaCIITAOUPOBAHNE APXUTEKTYPHI
JUISL TIOJJIEPIKKU pacipeneNieHHON (UITMaIbHOM CETH ¢ HECKOJIBKUMHU JIEMUIIUTAPU30BAaHHBIMU

30HaMH.
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I'osioBuna Bukropusi BurajineBna
Iexapckas UBerTa BragumupoBHa
Crynent

Canxkr-IlerepOyprekuii nonurexuunyeckuii yausepcuret [lerpa Benmkoro

OLIEHKA BEPOSITHOCTHU MMOTEPU MOPO30CTONKOCTH JIOPOKHbBIX
KOHCTPYKIWI1 B MEXKPEMOHTHBII TIEPHOJ UMUTAIINOHHBIMHA
METOJIAMH

AnHotanmsi: B crathe paccmarpuBaeTcs 3a/ada  OLGHKH BEPOATHOCTH IOTEPU
MOPO30CTOMKOCTH JOPOKHBIX KOHCTPYKUUN B MEKPEMOHTHBIN MEPUOJT C YUETOM U3MEHYUBOCTH
KIMMAaTHYECKUX W OSKCIUTyaTalMOHHBIX (akTopoB. Llenpro paboTel sBisieTcss pa3paboTka
BEPOSTHOCTHOM MOJIEINH, TO3BOJISIONIEH O0Iee TOUHO MTPOTHO3UPOBATH CPOK CITYKOBI JOPOKHBIX
OJISK/ B YCJIOBHUSIX MHOTOKDAaTHBIX LHWKJIOB 3aMOPa)XMBAaHHWS M OTTauBaHMsA. B mcciemoBaHum
aHAJIM3UPYEeTCs  MPOIEeCcC  MOCTENEHHOH  JAerpajaluyd  KOHCTPYKLHMH,  OOYCIIOBJICHHBIN
HAKOTUICHUEM TIOBPEXKICHUM, CHIDKCHUEM TIPOYHOCTH U yBEIIMYEHUEM JTe(hopMaInid.

B KkadecTBE OCHOBHOTO METOJa MCIONB3YETCS HWMHTAMOHHOE MOJAEIHPOBAHNUE,
OCHOBAHHOE Ha MHOI'OKPaTHOM BOCIIPOU3BEIEHHMH BO3MOXKHBIX CLIeHapHeB paboThl KOHCTPYKIIHUH.
PaccmarpuBaroTcsi Takue napaMeTpbl, Kak HadajbHas MPOYHOCTb, KO3(PPUIMEHT aerpajaiui,
YUCIIO KIIMMAaTUYCCKHUX NUKJIIOB, BJIIAXKHOCTE U CYPOBOCTh KIIMMATHYCCKUX YCHOBHﬁ. HpennomeHa
MaT€MaTU4YCCKasa MOACIIb, OITMChIBarOIIasd CHUKCHUEC IMTPOYHOCTHU 110 SKCIIOHCHIIMAJIbHOMY 3aKOHY,
a TaKKe BBEJCH JIOTIOJIHUTENbHBIH KPUTEPUH OLIEHKHU IO BEIMYMHE MOPO3HOro mnydeHus. Ha
OCHOBE J3THUX 3aBUCHUMOCTEH C(OPMYyIUPOBAHO TMpeNeNbHOE COCTOSHUE U OIpe/esieHa
BCPOATHOCTL OTKa3a KOHCTPYKIIHH.

Pe3ynpTarhl MOKa3bIBAIOT, YTO YYET CIYyYalHOTO XapakTepa BXOJHBIX MapaMETpPOB
MO3BOJISIET MOIYYUTh 00Jiee PEATHCTUYHYIO OLIEHKY HAJAEXKHOCTH JOPOXKHBIX KOHCTPYKIMH MO
CPaBHEHHIO C TPAJAMLMOHHBIMU pacyeTHbIMU nojaxofamu. CrenaH BBIBOJ O LIE1ecO00pa3HOCTH
MPUMCECHCHUA BECPOATHOCTHBIX METOJOB IJIA 000CHOBaHHUS IIPOCKTHBIX pemeHHﬁ, OIITUMMU3 AN

MCKPEMOHTHBIX CPOKOB U IMMOBBIIICHWA JOJITOBEYHOCTH aBTOMOOMJIBHEIX J0por.

Knrouesvie cnosa: 0opoocnas ooexcoa, Mopo30CmMOUKOCMb, MeHCPEMOHMHBIU Nepuoo,
dezpaoayus, B8epoOSMHOCMb OMKA3d, HAOeHCHOCmb, Memod Monme-Kapno, umumayuonuoe

Mooenuposarue.
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Keywords: pavement structure, frost resistance, inter-repair period, degradation,
probability of failure, reliability, Monte Carlo method, simulation modeling.

BBeagenne. DxcrutyaTanysi aBTOMOOMIIBHBIX JOPOT B pailoHaX C€30HHOTO IIPOMEpP3aHUs
COIIPOBOKIAETCS BO3/ICHCTBHEM HEOJIArONPUATHBIX IPUPOJHO-KIMMATHUECKUX (PaKTOPOB, CpeIn
KOTOPBIX KIIKOYEBYIO POJIb MI'PAIOT MHOI'OKPATHBIC HHUKJIbI 3aMOPaXMBAHUA U OTTaBaHUA. Ot
IIPONHECChl BBI3BIBAIOT HU3MCHCHUC (bHSI/IKO-MexaHI/I‘IeCKI/IX CBOMCTB MaTcpuaioB ,Z[OpO)KHOfI
OACXKIbl W TPYHTOB OCHOBAaHWUA, CHOCO6CTBYIOT HaKOIIJICHUIO HOBpG)KI[GHI/II\/'I, CHUXXCHUIO
OPOYHOCTH W PAa3BUTUIO Aedopmarnuii, 4TO B KOHEYHOM HWTOTE NPUBOIUT K YXYIIICHUIO
OKCINTYATAlIHOHHOI'O COCTOSAHUA KOHCTPYKIIUH.

Tpa,I[I/II_II/IOHHBIe METOAbI pac4dcTa JOPOKHBIX KOHCTPYKLII/Iﬁ OCHOBAHbI
MNpEMMYIIECCTBCHHO HA ACTCPMUHHUPOBAHHBIX ITOAX0AAaX, B KOTOPBIX UCIIOJB3YIOTCA YCPCAHCHHBIC
WM HOPMATUBHBIC 3HAYCHHA ITapaMCTpPOB. OIlHaKO PCAJIbHBIC YCIIOBUSA OKCILIyaTallun
XapaKTCPUIYIOTCA 3HAUUTEIbHON W3MEHUYHBOCTHIO TEMIICPATYPHOI'0 PpEXKHUMA, BJIA)KHOCTH,
CBOMCTB MAaTCPpHAJIOB M 4YHC/IAa HUKIOB 3aMOPAXUBAHUA W OTTAWMBAHUA. BCJ'IG,Z[CTBI/IC 3TOIo0
q)aKTI/I‘leCKI/Iﬁ CpOK CJ'IY)KGLI I[OpO)KHOﬁ OJCKAbl 1 MOMCHT JOCTHIKCHUS ITPCACIIbHOI'O COCTOAHUA
MOT'YT CYHICCTBCHHO OTJIMYATLCA OT PACUCTHBIX 3HA4YCHUH.

B 5T10i1 cBs3u BO3pacTaeT HEOOXOAMMOCTh IMPUMEHEHUS BEPOSITHOCTHBIX METOJ0B
aHaJIn3a, MO3BOJIAIOIINNUX YYUTHIBATH CJ'Iy‘l&fIHHfI XapaKTEp BHCIIHUX BO3,I[GI‘/’ICTBI/II\/'I U 1mapamMeTpoB
cucrteMbl. Mcnonap3oBaHue HMUTAIUOHHOT'O MOJCIIMPOBAHUA OTKPLIBACT BO3MOKHOCTH Oounee
aJICKBaTHOW OLICHKH HAJEKHOCTH JOPOKHBIX KOHCTPYKIIMHI M PUCKA IIPEXKIEBPEMEHHON NIOTEpU
uX paboTOCIIOCOOHOCTH.

He.]'lb HCCJIeJ0BaHUI. HCJ'ILIO HUCCIICOOBaHUA SABJIACTCA pa3pa60TKa BepOHTHOCTHOﬁ
MaTeMaTHYeCKOH H I/IMI/ITaLII/IOHHOI\/'I MOACIN i1 OLCHKU pHUCKA IIOTCPU MOpOBOCTOﬁKOCTH
JIOPOKHOM OJIEXk b B MEKPEMOHTHBIN MEPUOJ] C YYETOM CIy4aiHOTO XapaKTepa KIMMaTHYECKUX
BO3JICUCTBUH, CBOMCTB MaTEPUAIIOB U YCIIOBUM IKCILTyaTallUN.

MaTepI/IaJ'I n MCTOAbI HCCICOOBAHUA. B xauectBe MaTcpuajla HUCCICOAOBAHUA
paccMaTpuBaCTCA AOPOKHAA OACKIA HCKCECTKOI'O THUIIA, BKIIHOYAKOIIAsd IMOKPBLITUC, OCHOBAHHUC,
JOIMOJIHUTEIIBHBIC CJIOU U TPYHT 3EMIIAHOIO ITOJIOTHA, (bYHKIII/IOHI/Ip}IIOIHI/Ie B YCJIOBUAX CEC30HHOI'O
npoMep3aHus. AHaIU3 NPOBOAMUTCA C YYETOM BO3JICUCTBUS UHMKJIOB 3aMOPAKMBAHHUS U
OTTauBaHUA, BJIUAKOINWX Ha HU3MCHCHUC IIPOYHOCTHBIX H ,Z[C(I)OpMaLII/IOHHLIX XapaKTCPUCTHK
KOHCTPYKIIHH.

MeToa00THYECKYI0 OCHOBY paOOThI COCTABIISIET BEPOSTHOCTHBIN IMOIX0/T, OCHOBAHHBIN

Ha TMNPHUMCHCHUHW HMUTALIMUOHHOI'O MOACIIMPOBAHUA. I[J'If[ OIMMCaHus IIponecca acrpagalun
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HCIIOJIB3YETCSl MaTEMAaTUYECKasi MOJIEb, B KOTOPOl OCHOBHBIM MapaMeTPOM COCTOSIHUS IIPUHSTA
OCTaTOYHAasi NPOYHOCTb KOHCTPYKIMHM, YMEHBIIAIOWIAACA [0 MEpe YBEIWYEHUs YHCIIa
KJIMMaTHYECKUX LUKIOB. J(OMOJHUTENBHO YUYUTHIBAETCS KPUTEPUW MOPO3HOIO IyYEHHUs Kak
nokasaresb J1e()OPMALMOHHOTO pa3pyIICHUsI.

KitoueBbie mapameTpbl MoOJeNH, BKJIIOYAs HayallbHYI0 MPOYHOCTh, KOA(P(GUIIUEHT
Jlerpajalyy, YUCJIO UUKIOB 3aMOPAKMBAaHUS U OTTAaMBAHMS, a TAKXKE MOKA3aTeIu BIAXXHOCTHU U
KJIMMaTHYECKOM CYpPOBOCTH, pPAcCMaTpUBAOTCS Kak Cily4ailHble BeaW4uHbL. J[ns oleHku
BEPOATHOCTH JOCTH)KEHUS TIPENEIIBHOIO COCTOSIHUS IpuMeHsiercss Metol Monte-Kapio,
MIPEAYCMaTPUBAIOIINI MHOTOKPAaTHOE MOJAEIIMPOBAHUE BO3MOXKHBIX CIIEHAPUEB SKCILTyaTalluu U

CTATUCTUYCCKYIO o6pa60TKy MOJIYYCHHBIX pPC3YyJIbTATOB.

OcHoBHasA 4acThb. MaremaTu4eckoe MoO/1eJIMPOBaHNe Aerpajganuu
MOPO30CTONKOCTH

Bb10op napamerpa cocTossHusI

JIns KOMMYECTBEHHOTO OIMMCAHUSl COCTOSHMS JIOPOKHOW KOHCTPYKIMH B paboTe B
Ka4ecTBE OCHOBHOTO IMapaMeTpa MPUHUMAETCS MPOYHOCTh. Takoi BHIOOP 0OYCIIOBIIEH TEM, YTO
IPOYHOCTh HETOCPEACTBEHHO OTPAKACT CIMOCOOHOCTh KOHCTPYKTHUBHBIX CJIO€B BOCIIPHHHMATH
Harpy3ku ©Oe3 paspylleHuss W sBIsSeTcd Haubosnee YHHBEpCAJIbHOW M HMHXEHEPHO
UHTEPIPETUPYEMOM XapaKTEepUCTUKOM.

O0o3HaunM depe3 Sp HavYadbHYIO MPOYHOCTh KOHCTPYKIIMM B MOMEHT Hauaia
MEXKPEMOHTHOTO TEepHOAa, a 4Yepe3 SN — MPOYHOCTh Tocie Bo3aeicTBusi N 1UKIOB
3aMOpaXMBAHUA—OTTaUBaHUA. B Meann3upoBaHHOM cilyyae Mpu OTCYTCTBHUHU JIErpajaliuul Sy =
So, OTHAKO B peasbHBIX YCIOBHUAX KaX/IbIi LIUKI NPUBOJUT K HAKOTIJICHUIO MUKPOITOBPEXKICHHH,
CHIDKEHHIO CBSI3HOCTH MaTepHalia U TOCTETICHHOMY

Ba3oBasi Mmoaesab Aerpaganuu NpoYHOCTH

Jlnst onucanus yObIBaHUS IPOYHOCTH MIPUHUMAETCS SKCIIOHEHIMAIbHbIHN 3aKOH:

Sy = See N

I'ne kK — ko3¢ dunmeHt aerpamaiuu, XapakTepU3yIOIIUNA 49yBCTBUTEIBHOCTh MaTepraa
K MOPO3HOMY BO3ACUCTBHIO, N — YHCIIO IIUKIIOB 3aMOPaXKHMBAHUSI—OTTAHBAHUSI.

JlaHHas 3aBHCHMOCTh OTpPAXaeT HAKOMHUTEIbHBIM XapakTep paspylIeHHs: KaxJIbli
HOCEIYIOIUI UK CHUXKAeT He (PUKCHUPOBAHHYIO BEIMYUHY NMPOYHOCTH, a JIOJIIO OT TEKYILEro
0CTaTOYHOTO pecypca. [Ipr ManbIxX 3HaUEHMSIX kaerpaganus IpoTeKaeT MEeUIEHHO, TIPU OOJIBIINX

— yckopenHo. [Tpu N=0 mMojenb KOppEeKTHO EPEXOTUT K HAYaTbHOMY COCTOSTHHIO SN = So.
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BrIBOJ DKCIIOHEHITHAJILHONM MO
DKCIOHEHITHAIbHAS 3aBUCHMOCTh MOKET ObITh 000CHOBaHa uepe3 auddhepeHuaibHoe

YpaBHEHHE, OIMUCHIBAIOIIEE CKOPOCTD JAErpaJalliu:
ds
dN

9T0 YpaBHCHHUE 0O3HAYACT, YTO CKOPOCTH CHMIXXCHHA IIPOYHOCTHU IPOIOpLHHOHAIbHA €€

—kS

TeKylleMy 3HadeHu1o. [lociie pa3neneHus nepeMeHHbIX 1 HHTEIPUPOBAHUS [IOJIy4aeM:
In S =-kN+1In S,
YTO NPUBOJIUT K UTOrOBOM popme:
S = Spe kN

Taxum 0Opa3oM, MO JIOTHYECKHU CIIEYeT U3 MPEAON0KEHHsI O PONOPIUOHATBHON
CKOPOCTH HAKOIUICHHUSI IIOBPEKACHUM.

Moaeiib HAKOIIVIEHHOT'0 NOBPEKICHUA

Jlns Oosnee HariasAHON OLEHKM CTENEHU JAErpajallid BBOAUTCS Oe3pa3MepHBIH

IMOKa3aTCJib IOBPCIKICHUA:

C yu4eToMm 3KCIOHEHIMaTIbHON MOJeNu:
Dy=1—e kN

[Tokazarenr Dn m3mensiercss or 0 10 1 ¥ MO3BOJSIET MHTEPIPETUPOBATH COCTOSTHUE
KOHCTPYKIIMM B OTHOCHUTENBHBIX eIWHUIax. [Ipn yBenwueHnn yucia MUKIOB U Koddduimenrta
Jierpajalii BeIMYMHA OBPEXICHHUS BO3pACTAeT HEINHEHHO.

YueT BIUSIHUSA BJIAKHOCTH U KJIMMATHYECKOI CypoOBOCTH

B peanbHBIX ycnoBusSX KOA(GGUIMEHT AeTpagaliy He SBISIETCS IOCTOSHHBIM U 3aBUCUT
oT BHemHHX (akTopoB. Jns ydera BnusHUS BinaxHoctTn W U KiamMatudeckoit cypoBoctu C
BBOJIUTCS 3aBUCUMOCTB!

k=ko(l+aW +yC)

rie Ko— 0a3oBoe 3HaueHne KO PHUIIMEHTA JeTpaalii, & U Y— K03 OUIMEHTHI
qyBCTBUTEIHHOCTH.

C y4yeToM 3TOro yTouHEeHHs MOJIeNb IPOYHOCTH NPUHUMAET BUJL:

Sy = Spexp [—ko(1 + aW + yC)N]
3TO 03HAUAET, YTO MPH OJAWHAKOBOM YHCIIC IIUKIOB KOHCTPYKITUH, HAXOISIIHECS B

OoJiee BIAXKHBIX UM CYPOBBIX KIIMMAaTHYECKUX YCIOBUSX, JETPaupyIOT ObICTpEe.
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Mogenb o KpUTEpPHIO MOPO3HOTI'0 My4YeHHsI

[ToMHMO MPOYHOCTHOTO Pa3pyLICHUS] YIUTHIBACTCS 1e(POPMAIIMOHHBIA MEXaHU3M —
MOpPO3HOE Iy4eHHe. Y CIOBHE OTEPU MOPO30CTOMKOCTH 3aMChIBACTCS KaK:

hs > h,
rie hf — ¢akrudyeckoe mydenue, hy— gonycrumoe 3HaYeHUE.
dakTHyecKoe My4YeHne ONpeaesieTcs 3aBUCUMOCTBIO!
hy = ag + a, W + a,Z¢ + asl;

rne Zt— riryOuHa npoMep3anusi, ls— mokasaTesns My4YMHUCTOCTH TpyHTa. Mozemb
oTpaxkaeT pocT Aedopmanuii Ipyu yBEITMYSHUH BIAKHOCTH M ITyOHHBI TPOMEP3aHusl.

®opMupoOBaHHe MpeleJbHbIX COCTOSTHUIA

[IpenensHOE COCTOSIHUE TIO POYHOCTH:

gs = Sy — Sy
I'ne Sy — MUHHMMAIIBHO JIOMTyCTUMAsk IPOYHOCTb.
[IpenenbHOE COCTOSIHHE TI0 ITYyYSHHIO:
gn = hy — hf
Oob1ee yciaoBue paboTOCIOCOOHOCTH:
g = min (gs, gn)

KoHncTpykuus cunraercs paboTocrocoOHOM, eciiu BhINONHsIEeTCs ycioBue g = 0.

BeposiTHOCTHAsl MOCTAHOBKA 32124
[TapameTpsl MOJIENIN paCCMATPUBAIOTCS KaK CITyYaliHbIC BEJIMYHHBIL:

So ~ fso (X k ~ fre (), N ~ fy (), W ~ fuw (%)

3TO MO3BOJISET YUUTHIBATH Pa30pOC CBOWCTB MaTEPHAIOB U H3MEHUYNBOCTh

KIIMMAaTUYECKUAX YCIIOBHH.

Hckomas XapaKTCPUCTHKA — BCPOATHOCTb OTKaA3a:

Pr = P(g < 0)

NmuTanuonnoe moaenuposanue meronom Monre-Kapao

Jlnst BBIUKCIEHUS BEPOSATHOCTH OTKa3za IpuMeHsercs wmetox Monte-Kapno. Ox
3aKJIK0YAETCS B MHOTOKPAaTHOM T€HEpaluu ClIy4YalHbIX 3HAYEHUW BXOJHBIX IApaMETpPOB U
IIPOBEPKE BBIIIOJIHEHUS YCJIOBHUA OTKa3a. OLEHKa BEPOSATHOCTU ONpEleNseTcs Kak MO0

HEpabOTOCIOCOOHBIX COCTOSTHHIA:

5 _ E
T 7 n
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r7ie NF— YUCII0 0TKa30B, N— 00IIee YUCIO peann3aliuii.

HNHaTepnperanus pe3yjbTaTOB MOACTHPOBAHUSA

PesynbpTarel MOJENMpPOBaHMUS IIOKAa3bIBalOT, YTO BEPOSITHOCTh OTKAa3a CYILECTBEHHO
3aBHCUT OT BJIAXXHOCTH, YMCIIa LIUKIOB M Kod(pduuueHTa aerpagauuu. [Ipu yBennueHun 3tux
[apaMeTpOB PE3KO BO3PACTAET PUCK MOTEPU MOPO30CTOMKOCTH.

Monenb Mo3BONSIET BBISIBIATH Hanbosiee KpUTHUYecKue (PakTophsl M MPOBOAUTH AHAIN3
4yBCTBUTEIBHOCTH, YTO BayKHO JUUIsl IOBBIIIEHUS HA1E)KHOCTH KOHCTPYKLIUH.

IIpakTnyeckas 3HAYUMOCTD paspadoTaHHoi Mo/esn
[IpenioKeHHBbIH TOAXO0 O3BOJISET IEPEUTH OT JETEPMUHUPOBAHHOTO pacyeTa K BEPOSITHOCTHOM
OLICHKE HaJEKHOCTU. DTO JAa€T BO3MOXHOCTh YUHUTHIBATH PEAJIbHBIC YCJIOBHS SKCILUIyaTallUu,
000CHOBBIBaTh KOHCTPYKTUBHBIE PEILICHUS U ONITUMU3UPOBATh MEXPEMOHTHbBIE CPOKHU.

MeTo MOKET IPUMEHSThCS NPU IPOEKTUPOBAHUHU, OLIEHKE COCTOSIHUS 1I0pOT’ U BBIOOpE
3¢ (PeKTUBHBIX WHXEHEPHBIX PELICHUH, HAMpaBICHHBIX HA TMOBBIIICHUE JOJTOBEYHOCTH

JAOPOKHBIX KOHCTPYKL[I/Iﬁ.

Pe3sylbTaThl HCCAEA0BAHMS W HX 0O6CYy:KIeHHe. B pesynpTate HpPOBEIEHHOTO
WCCIIEIOBAHMS pa3paboTaHa MaTeMaTHUeckas M MMHTAIlHOHHAS MOJENb, IIO3BOJISIONIAS
OLIEHHBATh BEPOATHOCTH TIOTEPH MOPO30CTOMKOCTH JOPOXKHOM OMEKAbl B MEKPEMOHTHBIH
TMepHojl C Y4eToM CIydaifHoro XxapakTepa BO3/eiCTBYIONIMX (DAKTOPOB. YCTaHOBJIEHO, YTO
nmponecc paspymcHuss HOCUT HaKOMNUTEILHBIN XapakTep U ONPCACIIACTCA MOCTCIICHHBIM
CHM)XCHUCM IIPOYHOCTH KOHCTPYKIHH I10[ HeﬁCTBHeM [OUKIIOB 3aMOpPaXUBAHUA—OTTABaAHUW.
OCHOBHOH ~ 3aKOHOMEPHOCTBIO ~ JETPafallid  SBISETCS OKCHOHEHIMANLHOE —YMEHbBIIEHHE
TIPOYHOCTH:

Sy = Spe kN

[onyueHHble pe3yNbTaThl MOKA3alM, YTO JaKe ITIPM OTHOCHTENHHO HEeGONBIIOM
KOd(pUIMENTE Aerpafalii IJIUTEIBHOE BO3IAEHCTBUE KIMMATUYECKUX IHMKIOB IPUBOIUT K
CYIIECTBEHHOI TOTepe MPOYHOCTH. IIpH 3TOM CKOPOCTb Pa3pylIEHHs CYIIECTBEHHO BO3PACTAET
TIpM yBETHYEHHH BIAXKHOCTH U KIMMATHUECKOH CYpOBOCTH, 4TO TOATBEPKIAeT HEOOXOAUMOCTh
ydeTa 5TuX (paKTOPOB MPH PacUeTax.

B X0A€ HUMHUTAOUOHHOI'O MOACITIHUPOBAHUA YCTAHOBJICHO, YTO BCPOATHOCTH OTKasa
KOHCTPYKIOHU OIPEACTIACTCA COBOKYIIHBIM BJIWSAHHUEM HaYyaIbHOU IMPOYHOCTH, KO:)(b(i)I/IHI/IeHTa
Jierpajialliy, YKcIa UKIOB U MapaMeTpoB OKPY:KAIONIeH cpeibl. AHATH3 pe3yIbTaToB MOKA3all,

YTO HAUOOJIBIIMI BKJIaZ B PUCK IIOTCPU MOpO3OCTOI>iKOCTPI BHOCAT BJIAXXHOCTb M YUCJIO ITUKIIOB
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3aMOpakuBaHUS—OTTauBaHus. [Ipy HEOIArONMPUATHBIX COYETAHHSIX ATHX (PAKTOPOB BEPOSTHOCTH
JOCTHDKEHUS TIPENICITIBHOTO COCTOSIHUS CYIIIECTBEHHO BO3PACTAeT.

JIOTIOJTHUTENHHO YCTAaHOBIEHO, YTO KCIIOIB30BAHUE TOJIHKO MPOYHOCTHOTO KPHUTEPHS
HEJIOCTATOYHO JIJIS [TOJTHOM OIICHKH COCTOSTHUSI KOHCTPYKIUU. BBeIeHHE KpUTEPHSI IO MOPO3HOMY
MYYCHHUIO TIO3BOJISIET YYHTHIBATh Je(OpMAIlMOHHBIE IPOIECChl, KOTOPhIE B psjAc CIIydacB
CTaHOBSITCSL  ONPENENAIOMUMHE. TakuM 00pa3oM, KOMIUICKCHBIH y4eT MPOYHOCTHBIX H
nehopMaIMOHHBIX ITOKa3aTesei ooecrednBaeT 00Jiee JOCTOBEPHYIO OLIEHKY Ha/ICKHOCTH.

OOcyxeHrne pe3ylbTaTOB TOKA3bIBACT, YTO TPAAUIMOHHBIE ICTCPMUHUPOBAHHBIC
METO/IbI HE MO3BOJISIOT aJICKBAaTHO YUYUTHIBATH N3MEHYUBOCTD YCIIOBUH KCIUTyaTanuu. B oTimune
OT HUX TIPEIOKEHHBIN BEPOSITHOCTHBIN MOAX0]1 00ECIIeYMBACT KOJIMUYSCTBCHHYIO OLICHKY PUCKa
Y TTO3BOJISICT AaHAJTM3UPOBATH BIIMSHUE OTICTBHBIX TAPAMETPOB HA HAJIS)KHOCTh KOHCTPYKIIHH. DTO
CO3/aeT OCHOBY JIJISl IEPEX0/ia K PUCK-OPUECHTHUPOBAHHOMY MPOCKTHPOBAHHUIO U IKCILTyaTalluN
ABTOMOOMJIBHBIX JIOPOT.

BeiBoabi: B pesynbraTe BBINOJIHEHHOTO HCCIIEOBAaHUS Pa3padOTaH BEPOSTHOCTHBIM
MOJXO/I K OIIGHKE MOTEPH MOPO30CTOHKOCTH JOPOKHON ONEKIbl B MEKPEMOHTHBIH MEPHO,
OCHOBaHHBI Ha WCIIOJH30BAHUM HMHTAIMOHHOTO MojenupoBaHus. [lokazaHo, 4To mporecc
paspymieHus KOHCTPYKIIUU TI0J] BO3JCHCTBHEM ITUKJIOB 3aMOPaKUBAHHUS—OTTAMBAHHS HOCHUT
HAKOMUTENbHBIM XapakTep M MOXET OBITh aJIeKBaTHO OMNHCAaH C TIOMOMIbIO MOJAENHU
HKCMIOHEHIIMATBFHON JieTpalallii IPOYHOCTH.

VYCTaHOBIIEHO, YTO KIIOYEBBIE IIAPAMETPHI, OMpPEICIAIoNHe PadOTOCITIOCOOHOCTD
KOHCTPYKIIMH, 00JIaJal0T CIy4ailHOW MPUPOJION, TTOITOMY HX y4Ue€T B paMKaxX BEPOSTHOCTHOMN
MOCTAaHOBKM 3aJ]aud TIO3BOJISIET TMOJYYUTh OOJiee PEaTUCTHYHYIO OLIEHKY HAaJeKHOCTH IO
CPaBHEHHUIO C TPATUIIMOHHBIMH METOZaMH. BBeieH e TONOTHUTENIEHOTO KPUTEPHS 10 MOPO3HOMY
MyYEHUIO PACHIMPSET BO3MOXHOCTH aHAIIN3a W TIO3BOJISCT YIUTHIBATH HE TOJHKO IPOYHOCTHBIE,
HO U JIe()OPMAITUOHHBIC ACTIEKTHI Pa3pyIICHHUS.

[IpumeHeHne MeToJa UMUTAIMOHHOTO MOJIEIUPOBAHUS 00eCTIeYrBaeT KOJMMUECTBEHHYIO
OIICHKY BEpOSITHOCTH OTKa3a U MO3BOJISIET YYUTHIBATH COBOKYITHOE BIHMSHHE KIMMATHUECKUX U
IKCIUTYyaTalMOHHBIX (hakTopoB. [lodydeHHBIE pe3yNbTAaThl IMOATBEPIKIAIOT, YTO HAHUOOJIbIIEEe
BIUSHUE HA PHUCK TIOTEPH MOPO3OCTOMKOCTH OKa3bIBAIOT BIIAXKHOCTH W YHCIO IIUKIIOB
3aMOpaKMBaHUS—OTTauBaHUSI.

Pa3paboranHblii MOAXOM MOXET OBITh HCIONB30BAH JUIsI OOOCHOBAHHS TMPOEKTHBIX
peIIeHUH, TIOBBIICHNS HAJAC)KHOCTH JOPOKHBIX KOHCTPYKIUNA M ONTUMHU3AIUH MEKPEMOHTHBIX

CPOKOB 3KCILTyaTalluu.
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AKamobL1 Oskac AdaiiyJibl
EBpazuiickuii Hantmonaneusiii YauBepcurtet um. JI.H. I'ymuiieBa
BaiitacoB Tanrar MaparoBuu

Hay4nblii pyKOBOAUTENb, TOKTOP TEXHUYECKUX HAYK(JI.T.H.), Ipodeccop

NCCIIEAOBAHUME ITPUMEHEHUSA ITPOMBIIIJVIEHHBIX OTXOJ10OB B COCTABE
3KOJIOTHYECKH YCTOMYUBBIX BETOHHBIX CMECE

AnHoTauusa: llenpto cTaThbum  ABIAETCA OLEHKA BO3MOXXHOCTH  HCIIOJIb30BAHMS
MPOMBILIUIEHHBIX OTXOJOB B KayeCTBE BTOPUYHOIO ChIPbsl MPU MPOU3BOACTBE IKOJIOTHYECKU
YCTOWYMBBIX OCTOHHBIX cMeceld. B paboTe paccMOTpeHBI MPOOJIEMBI BBICOKOH PecypCoEéMKOCTH
CTPOUTEIIBHOM OTPACiIM M HETaTHBHOI'O BO3JCHCTBMS MPOU3BOJACTBA LIEMEHTA HA OKPYKAIOILYIO
cpeny. B xauecTBe maTepuasioB HcCIEqOBaHUsI UCIOJIb30BAaHbI 30J1a-YHOC, JIOMEHHbIE IUIAKU U
OTXOJZIbl TOPHOAOOBIBAIOIIEH MPOMBINIJICHHOCTH, BBOJMMBIE B COCTaB OETOHHBIX CMeceil C
Pa3IMYHON CTENEHbIO 3aMELIECHUsl EMEHTA U 3anoiHuTeNne. [I[puMeHeHbl 3KcriepuMeHTaIbHbIe
MCTOJbI OIPCACICHUA INPOYHOCTH, ITNJIOTHOCTH, BOAOIOITIOMICHUA, BOJOHCIPOHHULIACMOCTH H
MOPO30CTOMKOCTH O€TOHA. YCTAaHOBJIEHO, YTO BBEACHME TEXHOTE€HHBIX J00aBOK IMPUBOAUT K
HE3HAUYUTEJIbHOMY CHM)KEHHUIO paHHEH MPOYHOCTH, HO 00ecreunBaeT e€ pOCT Ha MO3/IHUX CPOKax
TBEPACHHUS, a TAKXKE YyJydllaeT 3KCIUIyaTallMOHHBIE XapaKTEPUCTUKHU Martepuana. OnpenencHsl
OIITUMAJIbHBIE COCTaBHI, O6€CH€‘~II/IB3IOHII/IC CHMXXCHUC pacxoJa MHEMCHTA W IOBBINICHUC
JoaroBeyHocTy 6eroHa. [TokazaHo, YTO UCIIOIB30BaHUE TPOMBIIIIEHHBIX OTXOJI0B CIIOCOOCTBYET
CHIDKEHHUIO BBIOPOCOB YIJIEKHCIIOTO Ta3a MU YMEHBIIEHUIO MOTPEOICHUsI MPUPOJHBIX PECYpCOB.
Cnenan BBIBOJI O 11€71€COOOPAa3HOCTH MPUMEHEHHsS BTOPHYHBIX MaTEpUaloB B INPOU3BOICTBE

0eToHa B paMKax MPUHLHUIIOB YCTOMUNBOTO pa3BUTHSL.

Knrouesvie cnosa: sxonocuuecku ycmoﬁlmebld 6€m0H,' npombvludleHHble omxodbl; 3o071a-
VHOC, OOMEHHbLI WLAK, NPOYHOCMb DemMOHA, 00JI208€4HOCIb, pecypcochepedicetie.
Key words: sustainable concrete; industrial waste; fly ash; blast furnace slag; concrete

strength; durability; resource efficiency.
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BBBenenue.

AKTYaJILHOCTb HCCJIeJ0BAHUS

HpI/IMeHeHI/ISI MMPOMBIINIJICHHBIX OTXOA0B B COCTABC SKOJIOTMYCCKHU YCTOfIqHBBIX OETOHHBIX
cMeceld OOyCIIOBIEHAa Cpa3y HECKOJIBKHMMH TIOOAIBHBIMH W PETHOHAIBHBIMU  BBI30BAMU
COBPEMEHHOCTH. B mepByto ouepeb, CTpOUTENbHAS OTpaciab OCTAETCSl OAHUM U3 KpYIHEHIIuX
noTrpeduTeneil NpUPOAHBIX PECYPCOB M HCTOUYHUKOB 3arps3HEHUS OKpYXarolledl cpelsl.
HpOI/I3BOI[CTBO OEMCHTaA COIIPOBOKAACTCA 3HAYUTCIbHBIMU BBI6pOC€lMI/I YITICKUCJIOTO rasa, 4To
yCUJIMBAET MpoOJieMy M3MEHEHHUs KIMMara, a A00bIYa MPUPOIHBIX 3allOJHUTENCH MPUBOIUT K
UCTOILEHUI0 MUHEPAIBbHO-ChIPhEBON 0a3bl M HapyLIeHUIO 3kocucTeM. OJTHOBPEMEHHO C 3TUM BO
MHOI'MX CTpaHax, BKkmtodas KazaxcrtaH, HaOmonaeTcss pocT 00bEMOB MPOMBIIIIEHHBIX OTXO/I0B
(3011a-yHOC, METaJUTypruuecKrue MUIAKA, OTXOIbl TOPHOAOOBIBAIOIIEH MPOMBIIIJICHHOCTH),
KOTOPBIE 3a9aCTYI0 CKIaIUPYIOTCS Ha MOJIMTOHAX, 3aHUMAIOT OOJIBIINE TEPPUTOPHH U OKA3BIBAIOT
HEraTMBHOE BO3/JCHCTBHE HAa OKPYXKAIOLIYI0 Cpeldy M 340poBbe HaceneHus. Mx yrtunmzanums
OCTaéTCsl aKTyaJdbHOM SKOJOIMYECKOHM M 53KOHOMHYECKOH mpobiemoil. B cBs3u ¢ 3tum
UCIIOJIb30BaHUE TPOMBIIUIEHHBIX OTXOAOB B KayeCTBE KOMIIOHEHTOB OETOHHBIX cMecei
npeAcTaBisieT coO00i MepCIeKTUBHOE HAIIPaBJICHHUE, IIO3BOJISIONIEE OTHOBPEMEHHO PEIIaTh 331a41
pecypcocOepekeH s, CHIDKEHHSI SKOJIOTMYECKOM Harpy3KH W TIOBBIMICHHS A(PPEKTHBHOCTH
CTPOMTENbHBIX MaTepHajoB. BBeneHHe BTOPHUYHBIX CBIPHEBBIX PECYPCOB B COCTaB OETOHA
CHOCOOCTBYET YMEHBLIEHHUIO MOTPeOJIeHUs] IeMEHTa U MPUPOAHBIX 3aTOJHUTENEH, CHUXKEHUIO
cebeCcTOMMOCTH MNPOAYKIHWH, a TaKXKC YIYUHICHUIO OTACIbHBIX q)HSHKO-MexaHI/I‘IeCKI/IX n
OKCIUTYyaTallMOHHBIX XapaKTepUCTHK OeroHa. OcoOyl 3HAYMMOCTh JJaHHOE HaIllpaBICHUE
npuoOpeTaeT B YCIOBHAX Iepexoja K MPHUHIUIAM YCTOWYMBOIO pPasBUTHS U  «3EIEHOM»
HKOHOMHUKH, IJIe IPUOPHUTET OTAETCS TEXHOIOTUAM 3aMKHYTOTO IIMKJIA U MUHUMHU3AI[MH OTXO/IOB.
Hecmotpst Ha UMeroImuMecs: UCCIeOBaHM, BOIIPOCH ONTHMAJIBHOTO TOAOOpa COCTaBa, OLEHKU
JIOJTOBEYHOCTH M DKOJIOTHYECKOM 0€301MacHOCTH TaKUX OETOHHBIX cMeceil TpeOyIOT TaabHEUIIeTo
U3YUYECHHUS, UTO U OIPEeIAeT aKTyalbHOCTh JAHHOTO UCCIIEI0BAHMS.

Leas uccaenoBanus Llenpo HACTOAIIETO HCCIIEIOBAHUS SIBISETCS KOMIUIEKCHASI HAYYHO-
TEXHUYCCKAasd OLCHKAa BO3MOXHOCTU MCIIOJIB30BaHUA IIPOMBIINIJICHHBIX OTXOAOB B Ka4E€CTBE
BTOPUYHOTO CBIpbsl TPHU IPOU3BOJCTBE HKOJIOTMUECKH YCTOMUMBBIX OETOHHBIX CMeceill ¢
YCTaHOBJICHMEM 3aKOHOMEPHOCTEH MX BIMSHUS Ha CTpPYKTypooOpas3oBaHue, (husmko-
MEXaHUYECKUE XApPaKTEPUCTUKHU, JOJITOBEYHOCTh M IKCILTYaTallMOHHYIO Hal&KHOCTh OETOHA, a
TaKkXe 000CHOBAaHHE ONTHMAJILHBIX COCTaBOB, O6CCHG‘-H/IB3IOHH/IX CHMNKCHUEC MaTepI/IaJ'IOéMKOCTI/I

Y DKOJIOTUYECKOM HArpy3KH MPU COXPAaHEHUH HOPMAaTUBHBIX ITOKA3aTeJIeH Ka4eCTBA.
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MarepuaJibl 1 MeTOAbI MCCJIe0OBAHUS

B kauecTBe HCXOMHBIX KOMITOHEHTOB TPUMEHSUIMCH: TMOPTIAHALEMEHT (BDKYIIEE),
MPUPOHBIC 3aTOTHUTETN (KBapIeBBbId IMECOK M IIeOCHB), 3aTBOPSIONIAs BOAA, a TaKKe
TEXHOTEHHbIE  MHUHEpajbHble  JOOAaBKM —  30Ja-YHOC  TEIUIOBBIX  AJIEKTPOCTAHIIMM,
rPaHYJIMPOBAaHHBIE JOMEHHBIE U CTaJlelUIaBUJIbHBIC IIIAKH, OTXOABl TOPHOI0OBIBAIOIICH
MPOMBITIUIEHHOCTH [ 1, ¢. 48]. Yka3aHHbIC OTXOABI BBOJUJIUCH B COCTaB OCTOHHBIX CMECEH B BHJIC
AKTUBHBIX MHHEPAIbHBIX 00AaBOK W/MIM aJTbTEPHATUBHBIX 3allOJIHUTENCH C BaphbUPOBaHUEM
CTENEHU 3aMEIEHUs IIEMEHTa U 3alOJHUTENIeH B 3aJaHHBIX MHTEpBaJiax. DKCIEPUMEHTaIbHAs
YacTh BKJIIOYAJIa pa3pabOTKy CEPUH KOHTPOJIBHBIX U MOAU(PUIIMPOBAHHBIX COCTABOB OETOHHBIX
CMECEel C pa3IMYHBIM CONIEpP)KAaHHUEM IPOMBIIUICHHBIX OTXOAOB, HMX IPUTOTOBJICHHUE C
COOJIFOJICHHEM TEXHOJIOTUYECKUX PErIaMEHTOB, (OpPMOBaHHWE O0Opas3loB H TOCIEAYIOIIee
TBEpJICHUE B HOPMUPYEMBIX YCIOBUSX (TeMIEpaTypHO-BIAKHOCTHBIA pexxkumM). OlleHKa CBOMCTB
0eToHa OCYIIECTBISIACh B COOTBETCTBUU C JACHCTBYIOIIMMH HOPMAaTHUBHBIMU JOKYMEHTaAMHU U

CTaHJapTaMu M BKJIrO4aja:

° omnpe/iesieHUE MMPOYHOCTH Ha CKaTHE Ha Pa3IMUHbIX CPOKaX TBEPACHUS;
° M3MEPEHUE CPeHEN MIIOTHOCTU U MOPUCTOCTH;

° omnpezeieHue BOAONOMIONIEHHUS U BOTOHEIPOHUIIAEMOCTH;

° WCTIBITAHUSI HA MOPO30CTOUKOCTH;

° OLIEHKY CTOMKOCTH K BO3JICMICTBHIO arpeCCUBHBIX CPE/I.

JIOTIOTHUTENBHO TPOBOAWICA AaHAIN3 MHKPOCTPYKTYpbl IIEMEHTHOTO KaMHS C
WCIIOJIb30BaHUEM (DU3UKO-XUMUUYECKUX METO/IOB (ITPU HEOOXOMMOCTH ), YTO TTO3BOJIMIIO BHISIBUTH
OCOOCHHOCTH  THJIPATAallMOHHBIX  MPOILIECCOB TPHU BBEIECHUU TEXHOTCHHBIX  JT00aBOK.
Oxonoruyeckas 3QPEeKTUBHOCTh OIIEHMBAJACh Ha OCHOBE CPABHUTEIBHOTO aHAIN3a CHIDKEHUS
pacxofa KIMHKEPHON COCTaBISIOLIEH IEMEHTa, COKpAIleHHUs MOTpeOIeHNus MPUPOAHBIX
MHUHEPAJIbHBIX PECYPCOB M YMEHBIIIEHUSI 00bEMOB YTHIIM3UPYEMBIX TTPOMBIIINIEHHBIX OTXOJ0B[2,
c. 66]. OOpaboTka HSKCIEPUMEHTAIBHBIX JaHHBIX BBITONHSIACH C TPUMEHEHHEM METOJIOB
MaTeMaTUYEeCKON CTAaTHCTUKH, YTO OOECHEeYMIIO JOCTOBEPHOCTH IMOJYYEHHBIX PE3yAbTaTOB U
MO3BOJIMJIO YCTAHOBUTH KOJTMYECTBEHHBIE 3aBUCUMOCTH MEKy COCTaBOM OCTOHHBIX CMECEH U MX
AKCIUTyaTallMOHHBIMU XapaKTePUCTUKAMH.

Pe3yabTaTsl HCC/IeI0BAHUS M UX 00CYKIeHHE

B Xoze »sKchmeprMEHTaIbHBIX HWCCIENOBAaHUN OBLIM TOJYYEeHBI KOJIMYECTBEHHBIC
3aBUCUMOCTH MEXKIY COJICPKaHNEM MPOMBIIIJIEHHBIX OTXOI0B B COCTaBE OETOHHBIX CMECEH U MX

(bU3UKO-MEXaHUYECKUMU M HKCIUTyaTallMOHHBIMHM XapakKTepucTHKamMHu. B kauectBe 6a3zoBoro
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cocTaBa (KOHTPOJIb) MPUHAT 0eTOoH Kiacca B25 ¢ BomonemenTHbM oTHOmeHueM 0,50 u cpennei
wioTHOCTHIO 2380 kr/M3[3, ¢. 54]. IIpu yacTHYHOM 3aMeHe IIeMEHTa 30J10H-YHOCOM B KOJIMYCCTBE
10%, 20% u 30% OT Macchl BSXKYILIET0 YCTAaHOBJICHO, YTO MPOYHOCTh HA C)KAaTHE B Bo3pacTe 28
CYTOK COCTaBMJIa COOTBETCTBEHHO 96%, 91% u 82% 0T KOHTpOJIIBHOTO 3Ha4Y€HUs (KOHTPOJIb —
32,5 Mlla; 10% — 31,2 MIla; 20% — 29,6 MIla; 30% — 26,7 MlIla). IIpu 3Tom B Bo3pacte 90
CYTOK HaOI0Jacst pOCT MPOYHOCTH 3a CYET myMioiaHoBoi aktuBHocTu: 10% — 34,8 Mlla
(+7,1% k xontpoimto), 20% — 35,6 MIla (+9,5%), 30% — 33,1 MIlIa (+1,8%). OntumanbHbIM
MPHU3HAHO COJIEp’KaHue 30JbI-yHOca Ha ypoBHE 15-20%, mpu KOTOpOM JOCTHUTAeTCs OayiaHc
MEXJly paHHEW U MO3JHEeH MPoYHOCThI0. Vcnoap30oBaHe TpaHyIMPOBAaHHOTO JOMEHHOTO IIIIaKa
B Ka4eCTBE YaCTUYHOM 3ameHbl ieMenTa (20%, 40%, 60%) nmokazaio 6oiee BbIpaKeHHBIH YPPeKT
YIPOYHEHHUS Ha MO3HUX CPOKax TBepAeHHUs. [IpouHOCTh Ha ckaThe uepe3 28 CyTOK cocTaBHia
30,4 MIla (—6,5%), 28,1 MIla (—13,5%) u 24,9 MIla (—23,4%) cCOOTBETCTBEHHO, OJJHaKO K 90
cyTkam 3Hadenus gocturiu 36,9 Mlla (+13,5%), 38,7 Mlla (+19,1%) u 37,5 Mlla (+15,4%).
Maxkcumanbubiil 3¢ ekt ormeder npu 40% 3amenienusi[4, c. 54].

[Ipn 3ameHe MENKOro 3aloJIHUTENS OTXOAAMH TOPHOIOOBIBAIOIIECH MPOMBIIUIEHHOCTH
(ZpobnénbIil mIak, oTceBbl) B 00bEME 25%, 50% u 75% nnotHocTh 6eToHa cHU3MIach 110 2310,
2260 m 2190 kr/m® coorBercTBeHHO. [Ipy 3TOM TPOYHOCTP Ha C)KATUE HU3MEHSIIACH
HezHauntensHo: 31,8 Mlla (—2,1%), 30,9 MIla (—4,9%) u 29,2 MIla (—10,2%). Takum o6pazom,
JOTTYCTUMBIM YPOBHEM 3aMeIIeHUs 0€3 CYIIECTBEHHOU MOTepu MPOYHOCTH saBisieTcs 50%.

[TokazaTenu BOMOMOTJIOMICHHS] JII KOHTPOJIBHOTO o0Opaszna coctaBuin 5,8%. Ilpu
BBeJeHUHN 30Jbl-yHOca (20%) manHbBIM mokaszarens cHu3uiacs g0 4,9% (—15,5%), npu
ucnonp3oBanuu nutaka (40%) — mo 4,5% (—22,4%), 4T0 CcBUAETENHCTBYET 00 YIIIOTHEHUU
CTPYKTYpbl IIEMEHTHOTO KaMmHsS. [Ipu TOBBIIIEHHH COAEPKAHUS OTXOAOB JO0 MaKCHUMAaJIbHBIX
3rauenuit (30% 3o0ma, 60% mu1aK) HAOIFOAAIICS POCT BOJIOIOTIIOMEHUs 10 6,3—6,8%.

VcnpiTanus Ha MOPO30CTOMKOCTh TOKA3all YBEIMYSHHE MapKH MO0 MOPO30CTOUKOCTH C
F150 (xoutpons) no F200 npu ncnomns3oanuu 20% 3osbl-yHoca U 10 F250 npu BBenenuu 40%
JIOMEHHOTO Tiaka. [Ipu mpeBbleHny onTUMaIbHBIX KOHIEeHTparuii (6onee 30% 30mb1 u 60%
nuUIlaka) HaOroaanochk CHKeHue mokaszarens g0 F100-F150. BoponemnpoHHIiaeMocThb
noBbicmiack ¢ W6 (kouTposs) 1o W8 mipu onTUManbHBIX cOCTaBax ¢ 30J10ii-yHocoM (15-20%) u
10 W10 npu ucnonb3oBanum joMeHHoro nuaka (40%). [pu stom koadduument uiabtpanmu
cHu3WICcs B cpeaHeM Ha 18-27%(5, c. 65].

DKOHOMHYECKass U dKojorundeckas 3Q(GeKTUBHOCTD MOATBEPKICHA CHIDKCHHEM Pacxojia

[eMEeHTa: TpHu ucnoiab3oBanuu 20% 305b1-yHOCa — Ha 64 kr/m?, ipu 40% nutaka — Ha 128 kr/M?.
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OTO0 MO3BOJIMIIO CHM3UTH ycioBHbIE BbIOpockl CO: Ha 12-18% UM COKpaTUTh HCIOJIb30BAHUE
HOPUPOJHBIX pecypcoB (mecka U 1meOHs) 1o 25-50% npu NPUMEHEHUH albTEePHATHUBHBIX
3anonHuTeneil. CpaBHUTENbHBIA aHAIN3 IOKa3ad, 4To HaubOosee >(P(PEKTUBHBIMHU SIBISIOTCS
coctaBbl ¢ 15-20% 3ombi-yHoca u 30-40% momMeHHOro IIIaka, 00eCreYHBAIOIINE TOBHIICHUE
MPOYHOCTH HA MO3JHUX Cpokax A0 9—19%, cHuxkeHune BojomnoriomeHus 10 22%, yBeJIMYCHUE
Mopo3zoctoiikoctd 10 60-70% u ymeHblieHue IeMeHTOEMKOCTH 10 40% 0e3 yXyameHus
IKCILTYaTallMOHHBIX XapaKTEPUCTHK.

BriBoABI

B pesynbrare mnpoBenEHHOro HCCIENOBaHUS  yCTAHOBJIEHO, 4YTO MPUMEHEHHE
MPOMBILIUICHHBIX ~OTXOJOB B COCTaBe OETOHHBIX CMeCe SBJISETCS TEXHOJOTUYECKU
000CHOBaHHBIM U (P (PEKTUBHBIM HAlpPaBICHUEM IOBBIILIEHUS SKOJOTHYECKON YyCTOMYMBOCTU
CTPOUTENIbHBIX MarepuasioB. BBeneHue 3051b1-yHOCAa M JOMEHHOIO IIIJJaKa B KaU€CTBE YaCTUYHOMU
3aMeHbI LIEMEHTA IPUBOJUT K CHUKEHUIO paHHe! npoyHocTH Ha 4—18%, onHako obecrieunBaet eé
IPUPOCT Ha MO3AHUX CPOKax TBepAeHUs 10 7—19%, 4To cBA3aHO C pa3BUTUEM ITYLLIOJIAHOBBIX
peakiuil ¥ yIUIOTHEHUEM CTPYKTYPbI LIEMEHTHOTO KaMHs[6, ¢. 98]. OnTumanbHbIMU HPU3HAHBI
cocTaBbl C cojepxaHueMm 3oibl-yHoca 15-20% u nomennoro nuiaka 30-40%, mpu KOTOpPBIX
JOCTUTACTCS] MAKCUMAJIbHBIA COBOKYITHBIN 3((EKT: MOBBIIIEHUE TPOYHOCTH Ha cxatue 10 35-38
Mlla k 90 cyTkaM, CHU>keHUE BoponomomeHus Ha 15-22%, yBenuueHue BOZOHENPOHUIIAEMOCTU
10 W8-WI0 u mnoseienue Moposoctoiikoctn 10 F200-F250. IlpesblieHue yka3aHHBIX
KOHILIEHTpalMi NPUBOAUT K YXYAUICHUIO SKCIUTyaTallMOHHBIX XapaKTEpUCTHK, B TOM YHCIE
CHIKEHHI0 mpouyHocTd 110 10-23% wum yBennueHHIo MOpUCTOCTH Marepuana. lMcmonb3oBaHue
OTXOJI0B TOPHOA0OBIBAOIIEH TPOMBIIIJIEHHOCTH B KAUECTBE YACTUUHON 3aMEHBI 3alI0JHUTENEH 110
50% mO3BOMNSET CHU3HUTH MJIOTHOCTH OeToHa Ha 5—8% 0e3 KpUTHUUECKON MOTepy MPOUYHOCTH (HE
6onee 5%), dYTO TOATBEPXKAAET BO3MOXHOCTh MX pAlMOHAJIBHOIO IPUMEHEHUS B
KOHCTPYKIIMOHHBIX OeToHaX. Dkosiornyeckas 3(p(HEeKTUBHOCTh BBIPAXKAETCS B CHUYKEHUH pacxojia
nemenTa 710 40% (o 128 xr/m*), ymensmenuu Boiopoco CO:2 Ha 12—18%, a Takke COKpaleHun
noTpeOIeHHs] IPUPOTHBIX PECYPCOB U 0OBEMOB CKIIQJAUPYEMBIX MPOMBIIIIEHHBIX OTXONO0B[7, C.
95]. Takum o00pa3oMm, pe3yabTaThl MCCICNOBAHUS TOATBEPXKIAOT IEIeCO00pa3HOCTh |
NEPCIEKTUBHOCTh IIMPOKOTO BHEAPEHUS TEXHOTEHHBIX OTXOJOB B IPOM3BOACTBO OETOHHBIX
cMecei KaK 0JTHOTO U3 KITIOYEBBIX HAIIPABICHUN pa3BUTHSI peCcypcocOeperaox U 3K0JI0rHueCKu

0e30IMacHBIX TEXHOJIOTHUH B CTpOHTCJ’IBHOﬁ oTpaciiu.
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PeribneB MakcuMm KoHcTaHTHHOBHY
AcnupaHT
Cankr-IlerepOyprckuii TOCYIapCTBEHHBIHN 3MIEKTpOTeXHIUeCKUid yHIBEpcUTeT «JID T nmenn

B.U. Yabpsanosa (Jlenuna)

NCCIEJOBAHME BJIMAHUA OCR-TEKCTA U LAYOUT-UH®OPMALIUU HA
IMPEJACKA3AHUE BU3YAJIBHOI'O BHUMAHUA B Ul

Aunnotanus [IporHo3upoBaHue BHU3YaJbHOTO BHHMAaHHMS B  IOJB30BaTEIbCKUX
uHTepdeiicax BaXXHO U1 aBTOMAaTH3aluu olleHKH nu3aiiHa, Ul/UX-ananuza u MoaenupoBaHus
MOBEJICHUS TI0JIb30BaTeNIe. B oTiinune oT HaTypaiabHBIX U300paKeHUM, UHTEPPEHCHI COAepKAT
TEKCT, 4YTO TpeOyeT MyJIbTUMOJAIBHBIX METOAOB. B mHccieqoBaHMM W3YyYEHO BIIMSHUE
ONTHYECKOTO pacno3HaBanus cuMBoIOB (OCR) u mpocTpaHCTBEHHOTO PAaCHONOKEHHUs TEKCTa Ha
Ka4yecTBO KapT 3ameTHoCTH (saliency maps).

OkcnepumenT npoBoawica Ha aaracete UEyes ¢ 1980 ckpunmoramu uHTepdeiicoB u
JAHHBIMH 00 OTCJIEKMBAHMM B3TJsia 62 y4acTHUKOB. PaccMarpuBaimich J1BE apXHTEKTYpHI:
0azoBass image-only (ConvNeXt-Tiny + FPN-gekomep) W MyabTHMOJAlIbHAs MOJEIb,
ucnonb3yromas OCR-tekct, orpannumnBaromue pamku 1 kpocc-BHuManue (DistilBERT).

HccnenoBanue nokasano, uyto ucrnoib3zoBanue OCR-TekcTa MOKET OBbITh MOJIE3HBIM, HO
ero A3 PEKTUBHOCTH 3aBUCUT OT KAUECTBA PAaCIIO3HABAHUS, PEKIMA 00YUICHHS TEKCTOBOW MOJICIH,

GyHKIUI MOTEph U METOJIa CIUSHUS MOIaJIbHOCTEH.

Kniouesvie  cnosa. Ilonvzosamenvckuii  unmepghetic,  6U3YANbHASL  3AMEMHOCTb,
npeockazanue Ul 3amemnocmu, myromumoodanvroe ooyuenue, OCR, omcnesxcusanue 6321104,
ConvNeXt, DistilBERT, cross-attention.

Key words: Ul, visual saliency, Ul saliency prediction, multimodal learning, OCR, eye

tracking, ConvNeXt, DistilBERT, cross-attention.

BBenenue

[IporHo3upoBanue BU3yaIbHOTO BHUMAaHUS TIPEJCTABISIET COO0M 3a7auy CO3/1aHUS KapThl
BEPOATHOTO  pacrpenencHuss ¢GuKcauuid B3rIsAa Ha  HU300pakeHWH. B KOHTekcTe
nosb3oBaTeabckux uHTepdericoB (Ul) Takue wmoaenut OCOOEHHO aKTyalbHBI, TOCKOJIBKY

IMMO3BOJIAIOT 3apaHEC OLUCHUTH, KaKUC BJICMCHThLI }II/ISaI\/’IHa 6y,)IYT 3aMCUYCHBI II0JIB30BATCIIEM B
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IIEPBBIE CEKYH/bI B3aUMOAECUCTBHS. DTO BaXKHO I IPOCKTUPOBAHUS M0JIb30BATEIBCKOIO OIIBITA
(UX), anaim3a BU3yaJIbHOM HepapXuH, aBTOMAaTHU3UPOBAaHHOIO aHaiu3a HHTEp(EenHcoB u
pa3pabOTKU BCIIOMOI'aTeJIbHBIX HHCTPYMEHTOB AJIsl AU3aHHEPOB.

ITpu pabote ¢ uHTEepdeiicaMn BO3HUKAIOT cnenuduyeckre ocobeHHocTd. B otnnuune ot
¢dororpaduii, Ul-cieHsl copepkaT 3HaUUTENIbHOE KOJIMYECTBO TEKCTOBBIX 3JIEMEHTOB, TAKUX KaK
KHOIIKM, 3aroJIOBKH, IIOANMCH M JAPYTrM€ KOMIIOHEHTBl. JTO O3HA4YaeT, YTO BHUMAaHUE
MOJIb30BATENs] MOXKET OBITh OOYCIIOBJICHO HE TOJIBKO BH3YaJbHBIMH XapaKTEPUCTHKAMH, HO U
TEKCTOBBIM cojiepkaHueM. Ha OCHOBaHHMH 3TOro IpenaIoyIOKEHHsI BBIIBUrAeTCsS TUIIOTE3a:
MHTErpanysl ONTU4Yeckoro pacrnosHaBaHus cuMBosioB (OCR) u uHpopManuu o pacroiaokeHuu
TEKCTa MOKET MOBBICUTh Ka4E€CTBO MPEJCKA3aHNs KapT BHUMaHUS.

Ha npaxTtuke nansbii s¢dext He Bcerga peanusyercs. OCR-TekcT MOXeT conepxarb
OMMOKH, WMCKaKEHHs, MMETh CJIabylo CBs3b C pacHpeieiieHHEeM paHHETO BHUMAHUS WU
HYK/1aThCs B 00JIee CII0XKHOM MHTErpaliiy ¢ BU3yalbHbIMU ITpU3HaKaMu. [103ToMy 11e1bt0 JaHHOM
paboThl sABJISETCS HE JIEMOHCTpAlUsl IPEUMYLIECTB MYJIbTHUMOJAIBHOTO MOJAX0JAa, a
SMIMpPHUYECKasi IPOBEpKa yCIOBUH, pH KOoTopblX nHTerpauus OCR-TexcTa u MHGOpMaIum 0 ero
pPAacIoJIO)KEHUU CHOCOOCTBYET YJIYULIEHMIO IPOTHO3UPOBAHMSI BHU3YaJlbHOTO BHUMAaHHUS B
MI0JIb30BATEIbCKUX MHTEp(PEricax.

OcHoBHasl 3a/1aya UCCIEAOBAaHUS 3aKJIIOYaeTcs B CpaBHEHMM 3(P(HEKTUBHOCTH CUIIBHOM
BU3yaJIbHOU 06a30BOM MOJIeNT 1 MyJIbTUMOIAIbHOM Mosienu Ha Habope nanHbIX UEyes, a Takoke B
aHaIW3€ U3MEHEHUH BIUSHUS MYJbTUMOJAJIBHOCTH B 3aBUCUMOCTH OT  Pa3IMYHBIX
AKCIEPUMEHTAJIbHBIX YCIOBUH.

Haracer

B nccnenosanun ucnonsdyercs paracet UEyes, onucanneiii B ctatbe «UEyes: An Eye-
Tracking Dataset across User Interface Types» [1].

CornacHo nipenacrasiiennio aBTopoB, UEyes — 3T0 oOImupHbIi JaTaceT A7 OTCICKUBAHUS

B3 a, conepxkamuit 1980 Ul-ckpuHIIOTOB, COOpaHHBIX 62 yyaCTHUKAaMU B 4 OCHOBHBIX THUIIaX

UHTEpQEicoB:
e  webpage;
e  desktop Ul;

° mobile UlI;
) poster.
[Tockonpky Bcero B nmaracere 1980 m3oOpakenwmii, a test comepxkut 108 00pasIos,

oduimanpHas train-4acts BkiodaeT 1872 nzobpaxenus (Pucynok 1).
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Pucynoxk 1. IIpumep n3o0paxenus naracera
Hcemounux: ananuz aemopa
st GUHATBHBIX SKCIIEPUMEHTOB HCIOIB30BAJIOCh TPYIIIOBOE pa30MEHHE C ITOMOUIBIO
GroupShuffleSplit, 4ToObI yMEHBIIUTH yTEYKY CTPYKTYPHO MOXOXKHUX IKPAHOB MEXAy train u
validation. 310 BakHO, TOCKOJIbKY HECKOJIBKO M300pakeHU BHYTPH OJTHOTO OJI0OKA MOTYT OBITh
TECHO CBSI3aHBI [0 MAaKETy U cojaepkaHuio. MitoroBoe pacnpezneneHue B (PMHAIBHON MOCTAHOBKE
npezcTaBiIeHo B Tadbmuie 1.

Taoauua 1. Pazouenue 1aHHBIX

Pazouenne Bcero Desktop Mobile Web
Train 1584 396 396 396
Test 288 72 72 72

Validation 108 27 27 27

Hcemounuk: ananuz agmopa

IMpenodpadoTka JaHHBIX

B kauectBe oOyuaromux OaHHBIX AT MOJENHU HCIOJB30BaJIUCh TEIJIOBBIE KapThl W3
Karajgora, NpPEICTAaBISIONIME COOOWM arperupoBaHHbIE KapThl BHUMAHHUS MOJH30BATENs 3a
BPEMEHHOW MHTEPBaJ B 3 CEKYH/Ibl. DTOT BHIOOP 00YCIOBIEH TEM, YTO OH COOTBETCTBYET paHHEH
¢daze B3anMoeicTBUs ¢ UHTEp(DEHCOM U 3a/1adaM IEPBUIHOTO BU3YaTbHOTO BOCTIPHSITHSI.

Bce TennoBsie kKapThl MPUBOAMINCH K pazMmepy 384384 mukcenei, mpeoOpa3oBhIBATICH
B OJTHOKAHAIIbHBIN (hOpMaT U HOPMUPOBATINCH MAKCUMAIbHO BO3MOKHBIM 3HAYEHHEM, €CIIH OHO
OBLIIO OOJIBIIIE HYIIA.

JIst MyJIBTEMOIaTBHON MOJAENU TPeOOBaIOCh HM3BJICUEHHWE TEKCTOBBIX JJEMEHTOB W3
uHTepdericoB. Ha pa3HbIx sTamnax muccienoBanus MpUMeHsUHCh 1Be KoHuryparmun OCR:

1. Pannwmii sran — ucnonbzoBancs k3 OCR, co3nannsiii mpu nomouu Tesseract;
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2. VY nyumeHHsIi 3Tan — 6601 co3aaH HOBBIHN K311 OCR ¢ ucnonb3oBannem PaddleOCR
[4].
IlepBbIil DKCIIEpUMEHT IIOKa3ai, 4yTo Tesseract IUIOXO CIPaBIsAETCA C PacClO3HABAaHUEM
TEKCTa B HHTepQeiicax, Mmo3TOMy BIOCIEIACTBHE ObLT 3aMEHEH.
[Ipu cozmanuum ynyumennoro kama OCR npumensutace Mmoaenb PaddleOCR, nactpoennas
HA AHTJUNCKUN S3bIK U 0€3 JOMOJHUTEIbHBIX I€OMETPUYECKHX MPeoO0pa3oBaHUN TOKYMEHTA.
[Tocne nzneuenuss OCR-TEKCTOB BBIOIHSIACH UX TOCTOOPA0OTKA MO CIETYIOIIUM IPaBHIIAM:
o VY 1ansnuce myCcThle TOKEHBI,
. VY nansnuce ciioBa ¢ ypoBHEM yBepeHHOCTH Hike 0.60;
° VY nananuce 0JJHOCUMBOJIbHBIEC TOKEHBI, HE SBISIOLIUECS UPPaMU;
° CoxpaHnsiiochk He 6osiee 64 TOKCHOB Ha N300pakeHHUE;
° TokeHbI COPTHPOBATIUCH B MOPSAKE UX UTEHUS: CJIEBA HAIIPaBo, 3aTEM CBEPXY BHU3.
B cnydae, ecmu OCR He Bo3Bpaian TEKCTOBBIX JAHHBIX, B KayeCTBE 3aMOIHUTEIS
ucrosb3oBaics cnenuanbHbiil TokeH [NO_TEXT].
Hna  kaxgoro  u3BiedyeHHoro OCR-cioBa  MCHONB30BajCcs — OrpaHUYHBAIOIMIA
npsIMOyTobHUK B KoopauHaTtax (x0, y0, x1, yl). KoopaunaTtel 3TUX HpsSMOYrOJbHUKOB

HOpMHEpoBaKch B auanasone [0, 1000] cnexyromum o6pazom:
1000x0 1000y0 1000x1 1000y1
w ' H = W ' H

rnie Wu H - IHUPpHUHA U BbICOTA HCXOJHOI'O I/I306pa)KeHI/I$I COOTBCTCTBCHHO.

bbox = |

ITocne Tokenmzanmu OCR-tekcToB ¢ wucnonb3oBanuem wmojaenu DistilBERT [3],
OTPAaHWYNBAIOIINE TPSIMOYTOJEHUKH BEIPABHHBAIUCH B COOTBETCTBUH C UTOTOBBIMU TOKCHAMH.

[Tpumep OCR-00paboTky Ha n300pakeHnn nHTEepdelca MpeICcTaBlIeH Ha PUCYHKE 2.
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Pucynok 2. IIpumep OCR-00padoTku
Hcmounuk: ananuz aemopa

Ba3zoBasg moaean

bazoBast Moienb BKITIOUAET CIEAYIONINE KOMIIOHEHTHI:

e  Visual backbone: ConvNeXt-Tiny, oOyuennsiii Ha ImageNet, paboraromuii B
pexume features only=True, KOTOpbIIl reHEPUPYET YETHIPE YPOBHS NPU3HAKOB;

° FPN-nexkonep: oOwveamnsier multi-scale mnpencraBneHuss s QOpMUPOBaHUS
UTOTOBOW KapThl BHUMAaHUS;

e  Kiaccudpukanuss wuHTepdeiica: BcrmoMoraTenbHas TOJOBA, MPEICKA3bIBAIOIIASL
KaTeroputo uHTepgelica, c BApUaTUBHBIM BKJIaJIOM B 00y4YEHHUE.

MyJabTuMoaa/IbHASI MO/Ieb

MynsTuMOAaIbHas MOJENh ONMUpallach Ha Ty e BU3YaJbHYIO BETKY, HO JOTOJHSIACH
TEKCTOBBIM SHKOJIEPOM M MOJyJieM cross-attention fusion (Pucynox 3).

Busyanpnas dacte Takke wucnosnb3oBasia ConvNeXt-Tiny [2], mpenoOydeHHbI Ha
ImageNet. Kak u B 0a3oBoii Mozenu, backbone Bo3Bpamian 4eTblpe KapThl MPU3HAKOB Pa3sHBIX
MacIITadoB.

KoopanHaTel OrpaHHYMBAIOIINX TPSIMOYTOJIBHUKOB, MOJYYSHHBIX ITOCIE TOKEHH3AINU
KOJMPOBAINCH OTHEIbHBIM MoayieM BoxEmbedding, mpencraBnstomum co0oit HEOOIBIITYIO
MLP-cets.

Htoropoe TCKCTOBO-TIPOCTPAHCTBCHHOC ITPEACTABIICHNUEC BHIYHUCIAIOCH KaK
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z; = Wihi + Epox (b)),

rjae:

° h; — ckpbITOE COCTOSTHUE TEKCTOBOT'O TOKEHA;

. W, — nuHeliHas TpOEKIIMS;

° Epox(b;) — embedding koopAMHAT OrPaHUYUBAIOIIETO IPSIMOYTOJIbHUKA.

CnustHUue MOJIAIBHOCTEH BBIMTOJIHSJIOCHh TOJIBKO HAa CAMOM ITyOOKOM BH3yaJbHOM YPOBHE.
['myOokass kapTa NPH3HAKOB IMPOCIHMPOBAIACH B MPOCTpaHCTBO fusion pasmepHocTH 256 U
packiaabiBaliack B IOCJIEIOBATENILHOCTh BH3YalbHBIX TOKeHOB. K HuM noOaBisutack 2D-
MO3UITMOHHAs WH(OPMAIIUS, TOCTPOCHHAS HA OCHOBE KOOPJIMHAT CETKH IPU3HAKOB.

ITocne 3Toro BeimoaHsgeTcd 010k multi-head attention, rae:

° 3arpocaMH BBICTYIIAJIH BU3YyalbHbIC TOKCHBI,

° KJIFOYaMH U 3HaYEHUSAMHU — TEKCTOBBIE TOKEHBI.

dopmanbpHO fusion MOXHO 3aIMCaTh KakK:

V'=MHAWQ=V,K=T,V=T),

riac:
® V- BU3YaJIbHBIC TOKCHBI;
® T — TEKCTOBBIE TOKEHEL.

Pesynbrar fusion 3atem nomaercs B FPN-mekonep Bmecte ¢ 0ojiee HU3KOYPOBHEBBIMU

BU3YalIbHBIMH KapTaMH IPHU3HAKOB.
Hexonep

Jlnst o6enx Mojeneit ucnonb3oBancs oot FPNDecoder, BKIroyarommii:

° lateral convolutions 1x1,

° top-down fusion Mexny ypoBHSIMH HpPaMUBbI,

° cBeprounbie 61oku ¢ BatchNorm u GELU,

° ¢uHanpHyIO cBepTKY 1x1 1 nomydenus saliency logits.

HroroBele JIOTMTHI 3aTEM MHTEPIOIMPOBAIUCE JI0 MPOCTPAHCTBEHHOIO pPAa3peIIeHMS

BXOJ/IHOT'O MU300paKeHUsI.
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Nt i + S0 feaes

Pucynok 3. O01mas apxuTeKTypa Moae/Iu
Hcmounuk: ananuz asmopa
DOyHKIUM NOTEPb U METPUKA Ka4yecTBa

B panHei cepun S5KCIIEpUMEHTOB HCIIONB30BaNIach ypomleHHas saliency loss:

L Sz)l = Lk, + 0.5LysE

rie:

° Lk, — muBeprennus KynbOaka—JleiiOnepa Mexly HOpPMaIM30BaHHBIMU KapTaMH
BHUMAaHWS,

° Ly sg — CpelHEeKBapaTHYHAs OIIMOKA MEX/Ty MPEICKa3aHHOW U IIeJICBON KapTOM.

O6mas GpyHKIUsS TOTeph UMETa BUI:

LD W

total sal

+ AL 5 ,THE A =0,2.

B Gonee MO3JHUX CCPUAX SKCIICPUMCHTOB UCIIOJIB30BaAJIaCh COCTABHAA (I)YHKI_II/ISI IMOTEPhb:

L gfl)l = O'4LKL + 0'3LCC + O'ZLSIM + O'lLMSE y
rac:
[ ] LKL - divergence MCKAY HOPpMAJIM30BAHHBIMH KapTaMU;

[ J LCC = 1 - CC;
° Lgp — Similarity loss;
° Lysg — cpemHekBaapaTuyHasi onrmoka.

Ilomnas (I)YHKI_[I/IH IMOTEPb 3aIlMChIBAJIACh KAK:

Lra = L oy + AL g5 , mipm 2=0,05.
OcHOBHOW MeTpUKOl KadecTBa BbICTyNan kod¢p¢uiuent koppemsiuun CC  mexny
IIPEICKA3aHHON U LEJIEBOM KapTOX BHUMAHUSA:
2P —P)(G; — &)
V2P — P)?2{¥(G; — 6)?

OTta MCTpPUKaA ABJISICTCSA OJIHOI U3 CTAaHAAPTHBIX IJIA TPCACKAa3aHUd 3aMCTHOCTU U OTPAXKacT

CC(P,G) =

CTCIICHb ITPOCTPAHCTBEHHOT'O COTJIACOBAaHUA KApPT.
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JKCNEePUMEHT U Pe3yJbTAThl
Bo Bcex cepusix sKCHepUMEHTOB UcHojb30Banachk oubnuoreka PyTorch u obydyenue na

ycrpoiicte ¢ moanep:xkkoit CUDA. Obiue HacTpouKH:

) pasmep uzobpaxenus: 384;

° MaKCUMaJlbHasl JJIMHA TEKCTOBOM MOCIEA0BATEILHOCTH: 128;
. YHUCIIO KaTeropui: 4;

) ontumm3arop: AdamW;

° scheduler: ReduceLROnPlateau;

° gradient clipping: 1.0.

B panneii cepuu ucnonb3oBancs pazmep 0atua 4, B 0osee no3aHux — 8.

OCHOBHBIE XapaKTEPUCTUKH NIEPBOI KOHPUTYpAIIH BKIIIOYAIIH:

° [Ipumenenne GyHKIMM IOTEPb, COCTOAICH U3 AuBepreHun Kynnpbaka-Jlenionepa

(KL) u cpenneit kBaapatuunoit omubku (MSE), yMHOKeHHOI Ha KO3 dULIHEHT

0.5;
° BcenomorarensHas knaccudukanus ¢ kodddunuenrom seca 0.2;
° OTtcyTcTBHE IKCIOHEHIIMAIBHOIO CKOb3s1Iero cpeanero (EMA);
° EZMHBIN KOBQPHUIIMEeHT CcKXOopocTHu ob6yueHudA (learning rate)

IJI9 BCeM MOZeJiu, paBHBIM 2-10* .

Bo BTOpOI71 CCpUH SKCIICPUMCHTOB OBLIM BHECEHBI CIIeAyromunue N3MCHCHUA:

° Buenpenue group split;
° Ucnons3osanne OCR, co3mannoro ¢ noMmompeio PaddleOCR;
° O6pabotrka OCR-gaHHbIX: GUIbTpALUs YBEPEHHOCTH, yAaJCHHUE IIymMa U BHIOOP

TOI-K TOKEHOB;

° CocraBHas (pyHKLHUS TOTEPh AJIS ONpeaesieHus 3HaYMMOCTH (saliency loss);
° BcenomorarensHast kiaccugukanys ¢ yMeHblIeHHBIM Kod(dunmenToM Beca 0.05;
° HuddepenunpoBanuble KO3 GUIUEHTH CKOPOCTH OOYYEHHS JUISl PAa3IUYHBIX

KOMIIOHEHTOB MOJIEINH;
o TekcToBBIN PHKOJIEp pa3MOpakuBajcs Ha 4-if aroxe oOydeHus.
OunanpHas KoH(pUrypalus coxpansia group split u ymyumenssidi npouecc OCR, HO

TAaKXE BKJIO4Halia:

° DKCTOHEHIMANbHOE cKoMb3see cpeaHee (EMA) mapamerpoB Mmojenu;
° Uckmouenue BcnoMorarenbHOU kinaccudukanuu (kodddunment Beca A=0);
Hayunwii orcypnan « Mnnosayuu. Hayxa. Obpazosanuey 221

Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

ITomHoe 3aMOpa’>XUBaHUE TEKCTOBOI'O S9HKOACPA,

TectupoBanue ropuzoHTadbHOTO MCcKakeHui (horizontal flip) ana yBenuueHus
TOYHOCTH IPEACKA3aHUM.

OcHOBHBIE pe3yJIbTaThl MPeICTaBIeHbI B Ta0nuue 2. [Ipumep mosrydeHHbIX MpeacKa3aHuii

3aMCTHOCTH IIPCACTAaBJICHbBI HA pPUCYHKEC 4.

Taouauna 2. CpaBHeHHe Pe3yJbTATOB test HA pa3HbIX ITANAX UCCIIeT0BAHUS

Bepcus .
Image-only Test CC | Multimodal Test CC | Delta CC (MM - IMG)
IKCIIEPUMEHTA
Pannwuii 0.6919 0.6817 -0.0103
[TpomeKyTOUHBIN 0.6951 0.7023 +0.0072
[To3aHuii 0.7007 0.6923 -0.0084
Hemounuk: ananus asmopa

W3 Tabauibl BUIHO, 9TO APPEKT MyIbTUMOJATEHOCTH HE SBISIETCS YCTOWYHBBIM:

® B paHHeﬁ BEpCUHN MYJIbTUMOJAJIbHAA MOACIIb YCTYIIACT baseline;
® B HpOMe)KYTOqHOﬁ BCPCHUH ITOKA3bIBACT HEOOJIBIION BbIMI'PBINI;
[ J

B ()MHAJILHOW BEPCUU CHOBA MTPOUTPHIBAET image-only Moeny.
Kapruna na validation Taxke moaTBepkaaeT HecTabmiIbHOCTH A dekra (Tadbmuna 3).

Tadoauua 3. CpaBHenue pe3ybTaToB validation Ha pa3HbIX 3Tanax uccjie10BaHUA

Bepcus .
Image-only Val CC Multimodal Val CC | Delta CC (MM - IMG)
IKCIIEPUMEHTA
Panunii 0.7184 0.7109 -0.0075
[IpomexyTOUHBIN 0.7210 0.7244 +0.0034
[To3nHui 0.7230 0.7108 -0.0122
Hemounuk: ananus asmopa
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Image: B15511.png

GT heatrmap

Pred heatmap

GT heatmap Pred heatmap

Image: ad1e05.png GT heatmap Pred heatmap

Pucynok 4. [Ipumep nossy4eHHbIX NpeICKa3aHNUH 3aMeTHOCTH
Hcemounux: ananuz asmopa

ITpumeuarenbHO, YTO HaUBBICIINK TOKa3aTenb koppensauuu [Tupcona (CC) st TecToBOM
BBIOOPKHU ObUI JOCTUTHYT HE B (PMHAIIBHON BEPCUH MOJIENH, a B TPOMEKYTOUHON KOH(PUTYpaLH,
koTopasi coctaBwia 0.7023. DTo 3HaYeHHE JUIIb HE3HAUUTENBHO MPEBBINIAET HAMITyYIIUil
pe3yNbTaT, MOJTYYeHHbIH TOJIBKO Ha OCHOBE M300pakeHuH (image-only), KOTOpBIM cOCTaBHII
0.7007.

OnHako AaHHBIA MPHUPOCT B TOYHOCTU SBISETCS CTATHCTUYECKM HE3HAUYUMBIM U HE
HaOJI0/1aeTCsl MPYU M3MEHEHUU NapaMeTpoB oOyueHus. TakuMm 00pa3oM, KIFOYEBBIM BBIBOJIOM
UCCIICIOBaHMS SIBJISIETCS. HE OAHO3HAYHOE IPEBOCXOJCTBO MYJBTUMOJAIBHOIO MOAX0Ja, a €ro

BBICOKAs YYBCTBUTCIIBHOCTD K KOH(l)I/IpraHI/II/I OKCIICPUMCHTA.
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HNuTepnperanus pe3yjbTara

Pe3ynbrathl Tpex cepuii SKCIEPUMEHTOB MTOKa3bIBarOT, 4TO BiMsiHue OCR-Tekcra u layout-
NPU3HAKOB HA MPEACKa3aHHe 3aMETHOCTU CHJIBLHO 3aBHUCHT OT YCJIOBUI OOydeHHUS M KauecTBa
npenoopaboTKy.

3ametHyto poib urpaet kauectBo OCR. Ilepexox ot ucxomnoro Tesseract k PaddleOCR
COIIPOBOXKIAJICS YIYUILIEHUEM pe3yJbTaTOB MYJIbTUMOJAIBHOM MOAEIH. DTO YKa3bIBaeT Ha TO,
YTO IIYMHBIA TEKCT CIOCOOEH HE IOMOTaTh, 8 BPEAUTH MOJIEIH.

Baxen pexxum 00y4deHHs TEKCTOBOH BETKH. B mpomexyTodHOW KOHQUTypanuu, rie
TEKCTOBBIM HSHKOJEp pa3MopaxuBalcsi Ha 4-ii smoxe, MyJIbTMMOJAAJbHas MOJENb IO0Ka3aja
JTy4IIuil TeCTOBBIN pe3yibTar. B puHanbHOM KOHGUrypalyy, I1e TEKCTOBbIM 3HKOEp OCTaBasCs
3aMOPOXKEHHBIM, BBIUIPBIII HCYE3. DTO MO3BOJSET MPEANONIOKHUTb, YTO JUIS IpeAcKa3zaHus
3aMETHOCTH TEKCTOBYIO BETKY JKeJaTeIbHO alalTHPOBATh K MPEAMETHON 00acTi nHTEpdeicoB.

[Tone3noit mormna oxa3aTbcsi BcromorarenbHas classification loss. B mpomexxyTtouHoi
Mojenu oHa umena Hebombioil Bec 0.05 u, BeposTHO, ciyxuia Gopmoil perynspuzanuu. B
(¢uHaTBHON MOCTAaHOBKE OHA ObLIA OTKJIIOYEHA, MOCJIE Yero MyJIbTHMMOJAAJIbHAs MOJENIb He
MoKa3aja MpeuMyIecTBa.

[losnyyeHHblE AAaHHBIE HE CBMJIETEJIBCTBYIOT O IIOJHOM OECHOJIE3HOCTH TEKCTa s
IIPOrHO3MPOBAHUS BU3YaJIbHOM 3aMETHOCTH. HanpoTus, mnpeaBapuUTENbHBIA HKCIEPUMEHT
JIEMOHCTPUPYET, YTO OINTHYecKoe pacro3HaBaHue cuMBosoB (OCR) moxer obecneuuTsb
HEe3HauuTeNlbHOe yiydlieHrue. OHaKO 3TO yJydlleHHE MPEeACTaBIsAeTCs HEYCTOWYUBBIM. Takum
00pa3oM, KJIIOUEBbIM BOIIPOCOM CTAHOBUTCS HE HEOOXOIUMOCTh JOOABICHMS TEKCTa, a METO/IbI
€ro MHTEeTpaluu, OYUCTKU U aJjanTalii K KOHKPETHOM 3a1aue.

3akioyenue

B pabore ObUIO BBINOJHEHO MOATAIHOE HCCIEIOBAHUE 3a/ladll MPEJCKa3aHUs KapT
BU3yaJIbHOTO BHUMAHHS ISl TIOJBh30BaTenbCcKuX HHTepdeiicoB Ha maracere UEyes. bwumn
CpaBHEHBI JIB€ apXMTEKTyphl: 0azoBas image-only monens Ha ocHoBe ConvNeXt-Tiny u FPN-
JeKoJiepa U MyJIbTUMOAaIbHast MOJIEIb, JIOTIOJHUTENBbHO ucnoib3yomas OCR-teker, bounding
boxes u cross-attention fusion ¢ TekcroBoii BeTkoi DistilBERT.

HccnenoBanue 0XBaThIBaJIO TPU SKCIIEPUMEHTaIbHbIe KOHPUTypauuu. B pannei Bepcun
MyJbTUMOIAJIbHAA MO/IENb ycTynana baseline: 0.6817 mpotus 0.6919. Ilocne ynyumenus OCR-
nairuiaifHa, mepexoja K group split, u3MeHeHus: QyHKIMH NOTeph M yacTUuHOro fine-tuning

TEKCTa ObLI TOJYYEH JYUIINi MyJIbTUMOAANbHBIN pe3yasTaT 0.7023, yto HeMHOTO BhIIIE baseline
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0.6951. Ognako B (uHampHOM KoHpHrypamuu ¢ EMA-ycpeanennem u oTKItoucHHO# auxiliary
classification loss 6a3oBast MoaeNb CHOBa Moka3aia Jiydmmid pe3yastaT: 0.7007 nmpotus 0.6923.
Takum 00pa3oM, OCHOBHBIM pE3YyJbTaTOM pabOTHl SABISETCS BBIBOJA O TOM, YTO
MYJIbTUMOAAIBHBIN 2P PEKT B 3a1aue npeacKa3aHus 3aMETHOCTH He siBisieTcst ycroiuuBeiM. OCR-
TEKCT U layout-npu3Haky MOTYT IPUHOCUTH HEOOJIBIIYIO MOJIB3Y, HO UX BKJIAJ CUJIBHO 3aBUCUT OT
KauecTBa NpenoOpaboTku, pexknMma fine-tuning TEKCTOBOW BETKH, HATUYMS BCIOMOTaTEIbHOU
peryispu3aluy ¥ BHIOpaHHOM cxembl fusion. DTo fenaer 3amady HE NMPOCTO HWHKEHEPHOH, a
UCCIIEIOBATEIbCKON: TpeOyeTcs HaWTH TaKue CrocoObl MyJIbTUMOAAILHON HHTETPAIlUU, KOTOPBIE

OynyT naBaTh cTabmibHOE yiayuinenue Ha Ul-gaHHbIX.
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Mypra3un Pycrtam PunaroBuy

Maructpant

AxmeroB UnbHyp BasupoBuu

Jouent xadenps! «{udpoBbie TEXHOIOTUH U MOJEITUPOBAHIE)

OI'BOY BO «Y pumckuii rocy1apcTBEHHBIN HEDTAHON TEXHHUESCKUI YHUBEPCUTET)

PA3BPABOTKA HU®POBOI'O ACCUCTEHTA UH’)KEHEPA OTAEJIA
TECTHPOBAHUSA CPEIBI PASBPABOTKHN SCADA CUCTEM

AnHoranus: B crathe paccMaTpuBaeTCsl CO3JaHME HHTEJUIEKTYyallbHOI'O aCCHUCTEHTA,
MNpEeaAHa3HAYCHHOI'0O I aBTOMAaTU3ally aHaJIn3a TEXHUYECKOH AOKYMCHTAllMU U I'CHECPALIUU TCCT-
KelicoB B obOmactu pazpabotku u TectupoBanus SCADA-cucrem. Ilporpammuoe pemienue
00BbEeIMHACT METO/bl ONTUYECKOIO paclo3HaBaHMWs CHUMBOJIOB, CEMaHTHYECKOIO IOMCKa U
OoJbIIMe SA3BIKOBBIE MOJIENH JIJIsl IOCTPOEHUs 0a3bl 3HaHUM 1O 3arpykeHHbIM PDF-nokymenTam,
OpraHu3allii  BOIPOCHO-OTBETHOI'O  B3aUMOJCHCTBUS W aBTOMAaTM4YecKOro  CHHTE3a
CTPYKTYPHUPOBAHHBIX TECTOBBIX CIieHapueB. [IpUBOAUTCSA apXUTEKTypa CHCTEMBI, ONMCAHUE
KIIFOYCBBIX aJITOPUTMOB MW PC3YyJIbTAThbL 3KCH€pHM€HTaHBHOﬁ OLCHKHU, IIOATBCPIKIAAIONINUC

CYHICCTBCHHOC COKpAIICHUC BPCMCHHBIX 3aTPAaT HHKCHCPA-TCCTUPOBIIUKA.

Knrwouesvie cnosa: SCADA, mecmuposanue, cenepayus mecm-keticos, RAG, OCR,
bonvuue sa3vikogvle mooenu, ChromaDB.

Keywords: SCADA, testing, test case generation, RAG, OCR, large language models,
ChromaDB.

Beenenne. CoBpemenHble cpenpl pazpaborkun SCADA-cucteM npeicTaBistoT coOoi
CJIO’KHBIE MPOTrPaMMHBIE KOMIUIEKCHI, HACHIIIEHHbIE Pa3HOPOIAHBIMH 3JIEMEHTaMHU HHTepdeiica,
napamMeTpamMH HAaCTPOHKH W alropuTMaMu OOpaOOTKH NaHHBIX. TeCTHpPOBaHHE TAKHX CHUCTEM
TpeOyeT OT WH)KEHEepa TIIyOOKOTO TIOTPYXKEHHS B TEXHUYECKYIO JOKYMEHTAIUIO, PyYHOTO
BBIJICJIEHUS TIPOBepsieMbIX (PyHKIUI 1 mocnenyromero opopmienus tect-kericos [1]. Ilpu pocte
quciaa MOAYJIEeH M 4acThIX OOHOBICHHSIX PYYHOHM IMOJXOJ CTAHOBHUTCS Y3KHM MECTOM, BEIET K
omMOKaM W HepalMoOHATBHBIM 3aTpaTaM BpPEeMEHH. B CBS3M ¢ ITHM aKTyaJbHOW SBIISIETCS
pa3paboTka 1udpoBOTO HHCTPYMEHTA, CIIOCOOHOTO CaMOCTOSITEIHHO aHATTM3UPOBATH MPOEKTHYIO

JOKYMCHTAIHUIO, U3BJICKATh U3 Hee 3HAYUMBbIES CYHIHOCTH U (pOpMI/IpOBaTB TECTOBBIC apTe(I)aKTBI.
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Lenbto HacTosIIEH pabOTHI SIBIISIETCA CO3AaHKe IU(GPOBOTrO aCCUCTEHTa UHKEHEpa OT/ela
TECTUPOBAHUS, KOTOPBIN pelIaeT cieayIone 3a1a4i: aBTOMaTHYECKOE U3BJICYCHHE TEKCTOBOM U
rpaduueckoit wHpOpMarmu w3 PDF-¢GaiiioB TeXHHYECKON MTOKyMEHTAIMH, IOCTPOCHHE
BEKTOPHOTO MHJIEKCA U 00ecTiedeHrne ObICTPOro MOMCKa PEIEBAHTHHIX (PParMEHTOB; OpraHU3aLNs
JIMAIoroBoro nHTepdeiica «Bompoc — OTBET» Ha OCHOBe retrieval-augmented generation (RAG);
reHepanus TecT-KelCcoB ¢ yKa3aHUEeM IMPEeAyCIOBUM, IIaroB U 0XKHIaeMbIX pe3yJbTaToB Ha 0aze
COJCPKUMOTO JOKYMEHTOB. JlampHEHIIUM pa3BUTHEM CHUCTEMBI SBISCTCS (DOPMUPOBAHHE TIO
TeCT-KeiicaM HCIIOJIHAEMbIX aBTOTECTOB, OJIHAKO B PaMKaxX JaHHOW CTaTbU OCHOBHOE BHMMAaHME
yJAETIEHO MEePBBIM ATarnaM — 00pabOTKe TOKyMEHTALIUU U CUHTE3Y TECTOBBIX CIIEHAPHEB.

Martepuansl u Mmetonsl. llporpammHuas peanusarisi BbllofHEHa Ha s3pike Python ¢
UCTIOJIB30BAaHUEM PsZia OTKPBITHIX OMOIMOTEK U TEXHOJOTHH. V3BIIeueHne TeKCTa U BCTPOCHHBIX
n3o0paxkennii m3 PDF ocymectsisier 6ubmmoreka PyMuPDF, a ontudeckoe pacro3HaBanue
CHUMBOJIOB Ha ckpuHIoTax unrepdeiico — Tesseract OCR [2] ¢ nmpenBaputensHoil punbTpanmeit
u noBbllieHHEeM KoHTpacta cpeacrBamu OpenCV [3] u PIL. Jlnga aHanu3a BU3YaJbHOIO
COJICP’)KMMOTO CTpaHMIl MpPHUBIIEYCHA MyJIbTUMOJANbHas Monaenb llama3.2-vision, koTopas
TeHEPHPYET MEePEeYCHb BHIUMBIX DJIEMEHTOB HHTepdeiica (KHONKH, BKIAAKH, TOJA) U HUX
noanuceil. [lomydeHHbIE TEKCTOBbIE M METAONUCAHUS OOBENMHAIOTCS U HHACKCUPYIOTCS B
BekTopHOU 0aze ChromaDB [4], rae B kadecTBe 3MOENMHIOB MCHOIb3YETCSl MOJIENb homic-
embed-text, paGoratomass mnox ynpasienueMm Ollama [5].  3ampockl  monb3oBaTens
00pabaThIBatoTCsi KOMOMHUPOBAHHBIM MOUCKOM: 3MOEIIUHT-TI0X0KECTh JIOMOIHAETCS MPSIMBbIM
COBIMAJICHUEM KJIFOUEBBIX CJIOB, YTO MOBBIIIAET TOYHOCTh HAXOXJIECHUS HY>KHBIX HHCTPYKLIMM.
['eHeparus OTBETOB U TECT-KEHCOB BHIMOIHIETCS TEKCTOBOM Moienbio qwen2.5:7b, mpu 3ToM Juis
dopmupoBaHus 00JBIINX OOBEMOB TECTOB NPUMEHSETCS MaKeTHas CTpaTerus, Korjga Mozeib
UTEPAaTUBHO co3/1aéT rpymnmsl no 10-15 cuenapueB ¢ yyéToM yke MOJYUYEHHBIX pe3yJIbTaTOB.
[Tonp30oBaTenbCcKOE BEO-TIPHIIOKEHNE Pa3BEPHYTO HA Oaze Streamlit [6].

OOmiast apxWTEeKTypa acCHUCTeHTa HpejcTaBieHa Ha pucyHke 1. OCHOBHBIMH
KOMITOHEHTaMU SIBJISIIOTCS MOZLyJIb 00paboTku PDF, Moxyns Bekropuzauu u noucka, RAG-sapo
[7], reneparop TecT-KeiicoB 1 nHTEpPeiic nmomapzoBatens. Moayns o6padotku PDF konBepTupyer
KOKIYI0 CTpaHUIly B TEKCT, BbIIEISET pacTpoBble M3o0pakeHus u npumenser k HuM OCR, a
TaKXe C MOMOILBIO Vision-MoJienu (popMupyeT KpaTkoe OMMCcaHue HJIEMEHTOB yrpasieHus. laiee
BCE TEKCTOBBIE JaHHBIE NTPeoOpa3ytoTcs B aMOeauHru 1 coxpanstorcss B ChromaDB. RAG-sapo
0 3aIpOCy M3BJIEKaeT HanboJiee pejaeBaHTHbIE CTPAHUIIbI, POPMUPYET KOHTEKCT U MepeaéT ero

SI3LIKOBOM MOJIENH )1l TeHEpalny oTBeTa. [ eHepaTop TecT-KeicoB MoBTOpHO oOpamaercs K RAG
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JUIsL IETaJbHOTO BhIWICHEHUsS (GYHKIMM, MapaMeTpoB M 3JIEMEHTOB HHTepdelica, mocie 4ero

3aImycKaeT MUK CO3AaHus CTPYKTYpUpoBaHHBIX JSON-00BEKTOB.

PucyHnok 1. Apxutexkrypa uugpoBoro accucTeHTa.
Hcmounuk: Ananuz asmopa.

AnroputM paboOThl acCHUCTEHTa C JOKYMEHTallMed BKIIIOUAeT HECKOJIbKO JTaroB.
[TepBoHayanbHO MOJIL30BATEIND 3arPy’KaeT OJIMH UK Heckosibko PDF-daiinos, koTopble TpoxoasiT
npenoOpaboTKy: CTpaHUIBl Mpeoldpa3yroTcs B u300paxeHus ¢ paspemienneMm 150 DPI, mis
kaxaoil BbionHsercs OCR ¢ sA3pIkaMM PYCCKHMH M aHITIMMCKHMA, pe3ynbTaT CKIIEUBAETCA C
M3BJICYEHHBIM MAIIMHHBIM TeKCcTOM. Eciu Ha cTpaHuile 0OHapy>KMBAIOTCSI KPYTHbBIE CKPUHILIOTHI
uHTepdeiica, vision-Moieb MOMydaeT uX B KoAupoBke base64 u Bo3ppamiaer JSON-onucanue ¢
TUNIAMH W TIOATACSAMH  3JeMEHTOB. Takoe oOoraméHHOE TIpPEACTaBICHUE CTPAHUIIBI
unaekcupyercs B ChromaDB [4, 5] ¢ MeTajnaHHBIMU (MCTOYHHMK, HOMEP CTPAaHUIIbI, HAJTUYHe
n3o0paxkenus). B nanbHeiimem npu mo0oM 3ampoce — Oy[b TO YTOUHSIOLUIMM BONPOC WM
KOMaH/Ia CTEHEPUPOBATh TECT-KEHChI — CHCTEMa BBIMTOJHAET KOMOMHUPOBAHHBIN MTONCK: CHaYaa
BBIYHUCIISIOTCS] KOCHHYCHBIE PACCTOSHHS MY dYMOCIIMHTOM 3a1IpOca U XpaHUMBIMHU BEKTOPaMH,
3aTeM pe3yJbTaThl MEPEPAHKUPYIOTCS € Y4ETOM KOJMUYECTBA HAWJEHHBIX KIIIOUEBBIX CIIOB U
HaJIn4us ckpuHIIoTa [7]. OToOpaHHbIe JOKYMEHTHl (JOPMHUPYIOT KOHTEKCT, HA OCHOBE KOTOPOTO
TEKCTOBasi MOJENIb TeHEpUpPYeT OTBET WM Habop TecT-KeicoB. JJis TeHepaluu TecT-KeHcoB
MPEAYCMOTPEH CHEIHaNTbHBIA MPOMNT, TpeOyromuii ctpororo JSON-¢popmara, 9TO MO3BOJISAET
ABTOMATHUYECKH IMaPCUTh OTBET U COXPaHATh pe3ynbTarhl B (haitinsl JSON nmm Excel.

PesynbraThl. DKcniepuMeHTa bHAs MIPOBEpKa MPOBOAMIIACH HA PEATbHOM JTOKyMEHTAaluu
Moaysst BBoAa-BeiBosia SCADA-cuctemMbl 00mmmM 00bEMOM 45 CTpaHHUIl, CoiepKamie TEKCTOBBIS
OTIHCaHWMsI, TAOJIHUIIBI TTAPAMETPOB M CKPHHIIOTHI SKpaHHBIX (opM. TpaauiMOHHBIN TOAX0, TIPU
KOTOPOM MHXXECHEP BPYUYHYIO U3ydaeT JOKYMEHT, BBIIEISIET KOHTPOJIBHBIE TOYKH U cocTaBisieT 20

(YHKIMOHAJIBHBIX TECT-KEHWCOB, B cpeaHeM 3aHuMaeT okoio 3,54 wuyaco [1]. Ilpm

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 228
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

MCIOJIb30BaHUHU Pa3pabOTaHHOTO acCHCTEHTa MOJNHBIN mukn oopadorku PDF, Bkmtouas OCR u
UHJCKCAINIo, ATUTCS He Oosiee 3 MUHYT, a reHepauus 20 TecT-KeHCOB C MOMOIIBIO MaKETHOTO
pexxuMa — okoJio 2 MUHYT. Takum o0pa3om, BpeMeHHbIE 3aTpaThl COKpaarTcs Oonee yeM B 40
pa3, MpU OSTOM TIOTy4YaeMble CIEHAPHH COJEPKAT KOPPEKTHBIE CCBUIKM Ha CTPaHUIBI
JIOKYMEHTAIlMU U TOYHBIE Ha3BaHUS JIeMeHTOB uHTepdeiica. Ha pucyHke 2 mpuBeieHO CpaBHEHUE

,I[J'IPITCJ'IBHOCTGfI OCHOBHBIX 3TaIlOB.

CpaBHeHWe BpeMeHM BbINO/IHEHUS 3TaroB TeCTUPOBaHUS
(obpaboTka 45-cTpaHWYHOro pyKkoBoaACTBa, 20 TeCT-Keicos)
210 My

I PyyHas paboTa
200 1 mmm C accucTeHToOM

175 A

150 ~
2
= 125 120 MuH
=
z
; 100 4 90 MUH
L]
@
75 A
50 1
25 1
3 MUH 2 MUH 5 MUH
0 |
ObpaboTka PDF Co3naHue 20 Oblwee speMs
W MHOeKcaumsa TecT-KelcoB (cymmapHo)

PucyHnok 2. CpaBHeHHe BPEMEHHBIX 3aTpaT Ha 00pa0d0TKY JOKYMEHTAIlMH U co3gaHue 20
TeCT-KeicoB.
Hcemounux: Ananus asmopa.

KauecTBO reHepUpyeMBIX TECT-KEMCOB OLICHMBAJIOCH 10 KPUTEPUSAM: DPEJIEBAHTHOCTH
OTHCAHHBIX [IaTOB UCXOTHOW TOKYMEHTALMHU, KOPPEKTHOCTh 0’KUIAEMBIX PE3YIbTaTOB U MOJHOTA
MOKPBITHSL 3asBJICHHOW (YHKIMOHATBHOCTH. OKCIEpTHAs TMpoOBEepKa IMoka3ama, 4uto 87%
CTCHCPUPOBAHHBIX CHCHAPUCB IMPHU3HAHBI ITOJHOCTBIO COOTBCTCTBYIOIIMMHU OOKYMCHTALlUU, a
OCTaBIIKECS TPEOYIOT JIMIIb HE3HAYUTENBHOM PeIakKTOPCKOM MPaBKH, TIaBHBIM 00pa3oM B 4acTH
dopmynupoBok. Kpome TOro, BHeApeHHE acCUCTEHTa IO3BOJIMIO TMPAKTHUECKH HCKIIOUYHUTH
IPOIYCK BaXKHBIX IPOBEPOK, O0YCIOBICHHBIN YeJI0BEYECKON HEBHUMATEIBHOCTBIO, U COKPATUIIO
BpeMs a/IalTallud HOBBIX COTPYAHUKOB OT/EJIa TECTUPOBAHUS.

JlonoaHUTENbHBIM 3(PPEKTOM SBUIIACH BO3ZMOKHOCTH OBICTPOTO MOJYYEHHUS OTBETOB Ha
YTOUHSIOIIME BOIIPOCHI 6€3 TOBTOPHOTO MTPOCMOTPA BCETr0 JOKyMeHTa. IH)KeHep MOKET B pexXrMe

JMasiora CrpocuThb, Harpumep, «Kakas KHONKa OTBEYaeT 3a 3alyCK KaauOpOBKU?», U CUCTEMa

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 229
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

BBIIACT OTBET C yKa3aHWEM Ha3BaHUS KHONKHU, €€ pacloJOKEHUS W HOMepa CTPaHHIIbl. DTO
0COOEHHO BOCTPEOOBAHO MPU PabOTE CO CIOKHBIMU U MHOTOCTPAHUYHBIMHU PYKOBOJCTBaMHU [7].

O6cyxnenue. [lomydeHHbIe pe3yibTaThl JEMOHCTPHUPYIOT, uro KombOunanus OCR [2],
KOMIIBIOTEPHOTO 3peHwsI [3, 9] 1 OONBIINX S3BIKOBBIX MOjIeNEH [8] crtocoOHa 3aMEHUTh Py TUHHBIC
orepanuy HWHXEHepa-TeCTUPOBIIKKA, CBSA3aHHBIE C aHAJIM30M TEXHMYECKOH JOKYMEHTAluu WU
MOJFOTOBKOM TECTOBOI JOKyMEHTalMHu. BakHbIM MpPEeuMyIIECTBOM MPEUIOKEHHOTO PelIeHuUs
SBIISICTCS €70 MOJIJIbHOCTh M BO3MOXHOCTB JIETKO 3aMEHUTH OT/AETIbHBIC KOMIIOHEHTBI: HallpUMED,
IpY TOSBJICHUHU 00Jiee TOYHBIX MOJEJEH paclo3HaBaHUS WM T€HEpallu JOCTaTOYHO OOHOBUTH
cootBeTcTBYOITHMI cepBuc Ollama [5].

CnepxxuBaromuM  (paktopom  octaéres KadecTBO  UCXogHbIX  PDF-mokymeHTOB:
CKaHWPOBAHHBIC MaTepUabl HU3KOTO PA3PEHICHUS WIH CHIILHO UCKAKEHHBIE CKPUHIIIOTHI MOTYT
cHmkath To9HOCTH OCR 1 vision-aHAIUTUKH, 9TO TPeOyeT NOMOTHUTEILHOMN peoopadboTku. B
xoJle paboThl OBUIM BHEIPEHBI aJanTUBHAs (QUIbTpAls M yBeIW4YeHHe KoHTpacta [3, 9],
MO3BOJIUBIIIME HUBEIUPOBATH OOJNBIIYI0 YacTh MOMOOHBIX MpobieM. [lanbHeliiee pa3BUTHE
CHUCTEMBbl CBA3aHO C TeHepalued HEeMOCPEJACTBEHHO HCIOJHSEMBIX aBTOTECTOB Ha
CIeIHAIM3UPOBAHHBIX (hpeiiMBopkax (pytest, Playwright) u maTerpanueii B kouseiiep CI/CD, uro
emé OOoJbIIe COKPATUT BPEMs OT HAMMCAHUS JOKYMEHTAIMH 10 aBTOMAaTHYeCKO# Bepudukanum
MPOIYKTA.

3akmrouenue. Pa3zpaboTaHHbI [UPPOBOM aCCUCTEHT WHXKEHEpa OTAeNla TeCTUPOBAHUS
SCADA cuctem noarBepau cBo0 3(EKTUBHOCTh KaK MHCTPYMEHT OBICTPOTO MOrPYKEHUS B
JOKYMEHTAIIMIO, TEHEepaIli TEeCT-KeWCOB M IHaJoroBOTOo moucka wuHpopmanmu. Cucrema
MOCTPOCHA Ha OCHOBE OTKPBITHIX TEXHOJIOTHIA, YTO JIefaeT e€ NOCTYIHOM A TUPRKUPOBAHUS U
aJlanTalnyy K HyXJIaM KOHKpeTHoro npennpustus. [lepcriektuBHoe pacmupenue (yHKIMOHAIA
710 (OPMHUPOBAHUS ABTOTECTOB ITO3BOJIUT 3aMKHYTh IIUKJI HETIPEPBIBHOTO TECTUPOBAHUS U BHECET

BKJIaJ] B ITIOBBIIICHUEC HaI[é)KHOCTI/I MPOMBIIIJICHHOT'O IMTPOrpaMMHOT O obOecrieueHus.

Jlureparypa:
1. Kanep K., ®onk M., Hryen E. TectupoBanue mnporpamMMHOro oOecredeHwusl.
dOyHTaMEHTAIbHBIC KOHIEMIIMA MEHEIKMEeHTa OusHec-mnpuioxkenuit: Ilep. ¢ anrn. — Kues:

HuaCodgr, 2001. — 544 c.

2. Smith R. An Overview of the Tesseract OCR Engine // Proc. of the Ninth
International Conference on Document Analysis and Recognition (ICDAR). — 2007. — Vol. 2. —
Pp. 629-633.

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 230
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

3. Bradski G. The OpenCV Library // Dr. Dobb’s Journal of Software Tools. — 2000.
—Vol. 25, Ne 11. — Pp. 120-126.
4, Chroma. [loxkymentausi ChromaDB [DnexTponHsiii pecype]. — Pexxum gocrymna:

https://docs.trychroma.com/

5. Ollama. Jloxymentamusi Ollama [DnexktponHslii pecypc]. — Pexxum moctyma:

https://ollama.com/docs

6. Streamlit. Jloxkymenranus Streamlit [DnekrponnbIit pecypc]. — Pexxum moctyma:

https://docs.streamlit.io/

7. Lewis P., Perez E., Piktus A. et al. Retrieval-Augmented Generation for
Knowledge-Intensive NLP Tasks // Advances in Neural Information Processing Systems. — 2020.
—Vol. 33. — Pp. 9459-9474.

8. Vaswani A., Shazeer N., Parmar N. et al. Attention Is All You Need // Advances in
Neural Information Processing Systems. —2017. — Vol. 30. — Pp. 5998-6008.

9. bopucora UM.B. KommnberorepHoe 3penue. Iludposas oOpaboTrka u aHamu3
n3o0paxeHuii: yaueonoe nocodue. — Hosocubupcek: M3a-so HI'TY, 2022. — 172 c.

10.  Sxynmn A.I'., Hazgproxua A.C., Iynaes A.C. Pacno3HaBaHue mOKa3aHUU H3
¢dororpaduii OBITOBBIX CUETYUMKOB BOABI M 3eKTpodHepruu // COBpeMEHHbIE HAyKOEMKHE

texHonoruu. — 2020. — Ne 6. — C. 78-84.

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 231
Unoexcayus 6 PUHI]


https://docs.trychroma.com/
https://ollama.com/docs
https://docs.streamlit.io/

HNunoBanuun. Hayka. O0pa3oBanue

IHoauTo/IornYecKue HAYKN

Hayunoui orcypuan « Unnosayuu. Hayxa. Obpasoeanuey 232
Unoexcayus 6 PUHI]



HNunoBanuun. Hayka. O0pa3oBanue

demenTheB Biaaagumup HukosiaeBua
HUccaenosarenn

PTY MUPDA

Kynbixun Imutpuii FOpbeBu4
HUccaenosarenn

PTY MUPDA

CagesioB I'enHaauii AnekcanapoBuy
[Ipenonasareins

Kadenpa cBszu BoenHoro yyebHnoro nenrpa npu PTY MUPDA

MNOJIMTUHYECKU-MOTUBUPOBAHHBIE 3AKJIAZIKN B KOMIIOHEHTAX
MMPOI'PAMMHOI'O OBECHHEYEHUS KAK YT'PO3A HAIITMOHAJIBHOM
BE3OITACHOCTMU: AHAJIM3 YI'PO3bI U ITPUHIUIIBI 3AIIATHI
JIJI1 BOEHHOM OTPACJIA

Annoranus: IIporpammHOe oOecnieyeHHME BOCHHOTO U JBOMHOTO HA3HAYCHUS B
COBPEMEHHBIX YCJIOBHUSX HEM30EKHO CTPOUTCS C UCHOIB30BAHUEM KOMIIOHEHTOB C OTKPBITHIM
HCXOJIHBIM KOJIOM — OT KpunTorpaduueckux OMOIMOTEK U CUCTEM yIpaBlieHUus 0a3aMu JaHHBIX
0 cpenctB oOpaOOTKM  TeOMpPOCTPAHCTBEHHBIX JAHHBIX W MAIIUHHOTO  OOyYEHHS.
['eononuTHYeCcKnii KOHTEKCT IMOCIETHUX JIeT BBISBMJI MPUHIUMHUAIBHO HOBBIA KIJIACC YTPO3:
HaMEpPEHHOE BHEJIPEHUE COIMPOBOXKIAIOIMIUMHU OTKPBITHIX MMAaKETOB KOJa, BBITOJHSIIOIETO
JIECTPYKTUBHBIE JIEUCTBUSI IO TE€OJIOKAIIMOHHOMY TTPU3HAKY WJIH TPAHCIUPYIONIETO OJIUTUYECKHE
coobmenust (protestware) [1; 2]. Jlis BOEHHOM OTpaciM TakKHe 3aKJIaiK{d MPEBpaIlaloTCcs M3
UHIUACHTa WHPOPMAIMOHHON Oe3omacHOCTH B (PaKTOp, CIOCOOHBIM TMOBIMATH Ha
00ecrnocoOHOCTh BOOPYKEHHS U BOSHHOW TEXHUKH, COJEPKAIINX MPOTPpaMMHYIO 4acTh. B ctaThe
aHAJIM3UPYETCS yrpo3a B TEPMHUHAX BOCHHBIX TPEOOBAaHWUN — >KUBYUYECTH, TAPAHTUPOBAHHOCTH,
MPOCIICKUBAEMOCTH, — KJIACCU(MUIMPYIOTCI MEXaHM3MbI €€ peanu3aiuu, (HOopMyIUpYyHOTCS
MPUHIIMIIBI TIOCTPOEHHUSI JOBEPEHHOM IIETIOYKU TOCTAaBOK IMPOTPAMMHOTO OOecredeHus st
OpEeanpusITHii  000POHHO-TIPOMBIIIJICHHOTO KOMIUIEKCA W PacCMaTPUBAIOTCS TEXHHUYECKUE

CpeacCTBa 3alIUThI HPUMCHUTCIIBHO K CHCLII/I(bI/IKC oTpaciiu.
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Kniouesvie cnoea: e6oennoe npocpammuoe obecneuerue, 000POHHO-NPOMbIULIEHHBIL
Kkomniekc, yenouka nocmaeox 110, protestware, unpopmayuonunas 6e30nacHOCMb B0EHHbIX
cucmem, oosepentuvle komnonenmol, SBOM, YARA, 3awuwénnas paspabomxka.

Keywords: military software, defence industry, software supply chain, protestware,

military system information security, trusted components, SBOM, YARA, secure development.

Beenenne

CoBpemenHble 00pa3ibl BOOPYKEHHsS, BOCHHOM W CIEIUAILHOW TEXHHKH COJEp)KaT
IIPOrPaMMHYI0  4acTb, COIOCTaBHUMYIO II0 CJIOXKHOCTH € KPYIOHBIMH T'PAOKIAHCKUMU
UHPOPMALIMOHHBIMU CHUCTEMaMH, a B pAde KaTeropuil — CHCTEMbl YIpaBieHHUA OoeM,
paznoIOKAIIMOHHBIE KOMIUIEKCHI, OECTIMIIOTHBIC JIETAaTEeIIbHBIE allapaThl, aBTOMAaTH3UPOBAHHEIC
CHCTEMbI YIPABJIEHHUsI BOWCKaMHU, CPEACTBA PAANO03IEKTPOHHON 00pHOBI — MPEBOCXOIAILYIO €€.
ITo OTKpBITEIM OLIEHKaM, 00BEM TPOrPaMMHOTO KOZ[a B OOPTOBBIX CUCTEMAaX UCTPEOUTEIIS ISATOrO
HOKOJIeHUs npeBblmaeT 20 MIIH CTPOK, B COBPEMEHHOM OCHOBHOM 00O€BOM TaHKE — IPEBBIIIAET
] MIH CTpOK, B CHCTEMax YIPaBJICHUS OIEPATUBHO-TAKTHMUYECKOTO 3BEHA — HCYMCIAETCS
JECATKAMHU U COTHSIMH MHJUTHOHOB CTPOK. CyIIECTBEHHO, YTO 3TOT 00BEM (PU3MUECKU HE MOXKET
ObITh pa3paboTaH C HyJsS CHJIAMU OJHOIO HCIOJIHUTENSA: OH (OpMHUpPYETCS KaK KOMITO3ULIUS
COOCTBEHHOT0 KO/a, KOJ1a CyOIOAPSITYMKOB U KOMIIOHEHTOB C OTKPBITBIM UCXOJIHBIM KOJIOM.

JloJ1sl OTKPBITHIX KOMIIOHEHTOB B COBPEMEHHBIX MPOrPaMMHBIX MPOAYKTaX 0OOPOHHOTO
Ha3HAa4YeHUs B Pa3IMUHBIX IOPUCAUKIUAX OLleHUBaeTcs B nuamnazoHe ot 60 1o 90 npoueHToB [3].
OT0 He pe3yiabTaT HEAOCMOTpa — OTO CJEACTBUE NPUHLUIHUAIBHON HEBO3MOXKHOCTU
IPOMBIIIJICHHOTO BOCHPOM3BEACHUS (YHIAMEHTAIbHBIX KOMIIOHEHTOB (KpUOTOTpapuuecKux
IPUMUTHBOB, (POPMATOB CepUATU3AIIUH, CETEBBIX CTEKOB, 0a3 JAHHBIX, CPEJICTB BUPTYATU3ALMN)
CHWJIAaMU OT/EJIBHOTO OOOPOHHOTO MPENNPUITHS B pa3yMHbIE CPOKH U C Pa3yMHBIM OOJIKETOM.
OTKa3 OT OTKPBITBIX KOMIIOHEHTOB B OOOpPOHHOM pa3pabOTKe HEBO3MOXKEH TEXHMUYECKU U
Helleaecoo0pa3eH YKOHOMHUYECKH; BO3MOXKHA TOJIBKO TpaHc(OopMaIysi OTHOIIEHUH ¢ HUMH — OT
noTpelsIeHus] K KOHTpOJIMpyeMoMy roTpebienuto [4].

Haumnas ¢ 2022 roma reonoJMTHYECKMM KOHTEKCT CO3Jall YCIOBHs, B KOTOPBIX
COTPOBOXKAAIOIINE OTKPBITBIX KOMIIOHEHTOB CTajd JEMOHCTPATUBHO HCIIOJIBb30BAaTh CBOE
MIOJIO)KEHNE I TIOJMTUYECKH-MOTHBUPOBAHHBIX [EHCTBUI: BHEAPEHUS B IAaKEeThl KOJa,
BBITOJIHAIOUIETO 1ECTPYKTUBHBIE ONEPALlMU IIPU ONPEEIIEHNN T0JIb30BATENS KaK HaXOIAIEr0Cs

Ha TEPPUTOPHUU KOHKPETHOTO TOCYJIapCTBa, OTOOPAKEHHS TOJUTUYECKHX COOOIICHUIH,
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HaMEPEHHOTO BBIBOJIAa TTAKETOB M3 PA0OTOCIIOCOOHOTO COCTOSIHUS [S]. DTa mMpaKTUKa MOJydusa
yCTOMYMBOE HaMMEHOBaHuUe protestware.

JlJis TpaKIaHCKOTO PhIHKA protestware IpeacTaBisieT co00H WHIUACHT ONEpalliOHHOTO
YPOBHSI: BpeMEHHasi HEIOCTYITHOCTh CEpBUCA, NICKAKCHHUE JaHHBIX, peMyTallnOHHBIN yiep0. s
BOCHHOM OTPACIIA MEPEHOC TOr0 K€ MEXaHU3Ma B IIEMIOYKY ITOCTABOK KOMIIOHEHTOB BOOPYKEHHUS
U BOCHHOW TEXHHMKH HMMEET NPHHIMIUAIBLHO WHOW MacmTad MOCIEICTBHH — OT JOKAJIbHOU
MOTEPU JAHHBIX JI0 MAacCOBOTO OTKa3a TEXHUKH B YCIOBUSAX OOEBOTO MPUMEHEHUS, €CIU
CKOMIIPOMETHUPOBAHHBIM KOMITIOHEHT OKa3aJicsi B KPUTHYECKOM KOHType. Hacrosimias pabota
MOCBSIIEHA aHAJIU3Y 3TOr0 KJlacca yrpo3 MMEHHO B BOGHHOM MEPCIEKTUBE.

1. BoeHHas oTpac/ib Kak 0codasi esib U 0000 ysi3BUMAasl cpeaa

[Tepenoc meromonoruu WHMOPMANMOHHOW OE30MACHOCTH M3 TPaKIAHCKOW chepsl B
000poHHYIO TpeOyer ydéra psjga CHCTEMHBIX OCOOCHHOCTEH, pPaIUKAIBLHO MEHSIOIINX
MIPUOPUTETHI 3AIUTHI [6].

JIMTeIbHOCTh KM3HEHHOro mukjaa. OO0pas3ibsl BOOPYXKEHUS OSKCILTyaTUPYIOTCS
necsatunetTusMu: 25—40 net nis aBuanmoHHou texHuku, 20-30 net mis OpoHeTaHKoBOH, 15-25
JeT IS CPENCTB CBS3M M aBTOMaru3anuu. JKU3HEHHBIM IIMKI OTKPBITOTO KOMIIOHEHTA
HECOTIOCTABUMO KOPOYE€ — OT MECAIIEB 0 €IUHUYHBIX JIET. DTO MOPOXKIAET Pa3phbIB IIUKIIOB:
ceptuuIMpoBaHHAsT Ha MOMEHT MPUEMKH COOpKa COJEPKUT KOMIOHEHTHI, A KOTOPBIX K
MOMEHTY 0O€BOTrO MPHUMEHEHHs] OyAyT BBHIMYIICHBI JECSITKH HOBBIX BEPCH, OMyOIMKOBaHBI
YS3BUMOCTH M, TOTCHIIMAIBHO, BHEAPEHBI TMOJUTUYECKHU-MOTHBUPOBAHHBIE W3MEHEHus. B
TPaKIAHCKOM OTPACIIM ATOT Pa3phbIB 3aKPHIBACTCS HEMPEPHIBHBIM OOHOBJIECHUEM; B BOEHHON —
HEBO3MOKEH MO COOOPaKEHUSIM TOITIepyKaHUS TAPAHTUPOBAHHON KOH(PUTYPALIUH.

H3onupoBanHoCcTh KOHTYPOB. CrcTeMbl, 00pabaThIBAIOIINE CBEICHUS, COCTABIISIONINE
TOCYJapCTBEHHYIO TaifHy, paBHO Kak OOpPTOBbIE U CICIHAIbHBIE CHUCTEMBl BOOPY>KEHUS,
pa3BEPHYTHI B  BO3AYLIHO-M30JIMPOBAHHBIX CETMEHTax. OTO 3alllMIIAET OT BHEIIHEH
KOMIIPOMETAIlMU B paHTaiiMe, HO HE 3alllMIIAeT OT 3aKJIaJ0K, BHECEHHBIX JO MOMEHTA 30U
— TO eCTh Ha JTame COOpPKH, MPUEMKH, NMEPBUYHOTO pa3BEPThIBaHUA. [IpoTecTHas 3akianka,
MoTaBIasi B KOMIOHEHT 10 (PU3UYECcKOro pa3BEPTHIBAHMS CUCTEMBI, COXPAHIET CBOIO OMACHOCTh
HEOTPAaHWYEHHO JIONTO.

l'apanTtupoBannasi reorpaguss  npuMeHeHMsl. ['paxaaHckoe  IPOrpaMMHOE
obecrnieueHrne pa3BEPTHIBAETCS B CIyYaWHBIX IOPUCIUKIIUAX; 3TO CTATUCTHUECKUA CHIXKAET JOIIO
MOJIB30BATENEH, YAOBJIETBOPSIOMINX T'€OJOKAMOHHOMY TpUITepy 3akianaku. Boennoe I10O,

HAIPOTHUB, Pa3BEPTHIBAETCS C TapAHTUPOBAHHBIM IOMA/laHUEM B IIEJIEBYIO reorpaduio: cucreMa,
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IIOCTaBJICHHAs U1l BOOPYXKEHHBIX CHUJ KOHKPETHOM CTPaHbl, FapaHTUPOBAHHO YIOBIETBOPUT
Tpurrep «crpaHa = X». C TOYKM 3peHHUsS aTAKYIOIIEro 3TO NPEBpAIlaeT BOCHHBIA CETMEHT B
UJCAIbHYIO LIE€Nb: KaKJas HMHCTAUIALMSA aKTUBUPYET 3aKIaIKy, TOra KaKk B TPaXIaHCKOM
CErMEHTE 3TO BEPHO JIUIIB VISl IOJIM I10JIb30BATEIICH.

Koonepanuonnas crpykrypa pa3spadotrku. [Iporpammuaoe obecrieueHue s BOGHHOTO
3aKa3uMka  coOMpaeTcs  MHOTOYpPOBHEBOW  KOOIEpalUeil:  TOJOBHOM  HCHOJIHUTEINb,
COUCIOJHHTENH, CyONOAPSATIMKA BTOPOTO M TPEThEro ypoBHA. Kaxaplii ypoBeHb n00aBiisieT
COOCTBEHHBIN KOJ M COOCTBEHHBIC BHEIIHUE 3aBUCUMOCTU. KOHTpOib rpada 3aBucuMocTeil Ha
YpOBHE (PMHAIBHOTO M3/eausl TpeOyeT CBEIEHUs BEJOMOCTH IPOrPaMMHBIX KOMIIOHEHTOB BCEX
YpOBHEH Koonepanuu [7], 4To B CeroAHsALIHEeNH NpaKTHKE 000POHHO-TIPOMBIIUIEHHOTO KOMITJIEKCa
pean30BaHo parMeHTapHO.

AcuMMeTpHusl MocJeAcTBUIl oTka3a. OTKa3 TpaKIaHCKOH WH(POPMAIMOHHON CHCTEMBI
BJIEUYET HSKOHOMMYECKMM M pelyTalMOHHBIA yiiepO; OTKa3 KOMIIOHEHTa BOEHHOH CHCTEMBbI B
yCIOBHUAX OOEBOr0 MPUMEHEHUS MOXKET MMETh IOCIEICTBUS, KOTOpble HE MOJAAI0TCA
CTOMMOCTHOH OIIEeHKE — OT MOTepu OO0€BOIl MalllMHBI 10 CpbIBa ONEPATUBHOW 3ajadyu. DTO
0OCTOSTENILCTBO MEHSIET COOTHOIICHNE «CTOMMOCTD 3aIIUTHI / CTOUMOCTh PUCKa» Ha HECKOJIBKO
MOPSJIKOB B CTOPOHY OIPaBJAaHHOCTH JOPOTOCTOSLINX 3aALUTHBIX MEP.

Cnennduyecknii MoJeIbHBIH NPOTHBHUK. /J[1s1 TrpaknaHCKOM OTpaciau MOZEIb
HapyLIUTENsA OrpaHHYECHA KOMMEPUYECKU-MOTUBUPOBAHHBIMH " UJEC0JI0rMYECKH-
MOTHBUPOBAaHHBIMU OJUHOYHBIMU aBTOpamH. JlJii BOEHHOH OTpaciv MoJielb HapyLIUTENs
o0si3aHa BKJIIOYATh T'OCYJApPCTBEHHOI'O aKkTOpa, O0JIaJaloliero pecypcamu Ajsl J0JITOCPOYHOTO
BHE/IPEHUsS. B COOOIIECTBO COMPOBOXKJIAIOMIMX OTKPBITBIX IaKETOB, CO3JaHMs JIETUTUMHOU
penyTanuu U TOCIEAYIOIIEro €€ HCIOJIb30BaHMA. B OTKpBITOM nMTEepaType Takas TaKTHKa
noxydmia obo3Hadenue maintainer infiltration [8]; mis oOGopoHHOW pa3paboTK 3TO 0a30BbI
CLICHApHii, a HE DK30TUYECKUM.

Couetanue 3TuX 1ecTH (HaKTOPOB MpEBpaIaeT OOIyI0 YyTpo3y protestware B OTpacieByro
yrpo3y MHOTO KJIacca: IIsl BOGHHOM OTpaciiv pedb UAET He 00 nH(OpMAIIMOHHON 0€3011acHOCTH B
OOBIYHOM TOHUMAaHHUM, & O TapaHTHUPOBAHHOCTU NMPOTPAMMHOMN COCTABIISIIONIEH BOOPYKEHUS U
BOCHHON TEXHHKHU — TO €CTh O CIIOCOOHOCTH NMPOTrpaMMHOr0 obecreyeHus: GyHKIIMOHUPOBATh B
COOTBETCTBUU C IPOEKTHBIMH XapaKTEPUCTUKAMU HA BCEM MPOTSHKEHUU KU3HEHHOTO IUKJIA IPU

HaJIN4YHu aKTUBHOI'O HpOTPIBOI[GfICTBHH IMPpOTHBHHUKA [9]
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2. Knaccudukanus yrpo3sl B BOEHHOI NMepCcrneKTuBe

OOmas knaccudukanus protestware HpuU IMEPEHOCE B BOECHHBIM KOHTEKCT TpedyeT
NEPEOCMBICTICHUS — HE [0 MEXaHU3MY, a 10 TOCIIEACTBUAM JIJIs1 00€CIIOCOOHOCTH.

Kaace A — nndopmanmnonnblie 3akjaaaku. OTodpakeHHe MOJTUTHYECKUX COOOLICHUN B
KOHCOJIM WJIU B II0JIb30BATENbCKOM HHTep(delice. J{1s1 BOGHHOH CUCTEMBI 3TO, BO-NIEPBBIX, PAMON
MH/IMKAaTOp KOMIIPOMETAIMH IOBEPEHHOMN COOPKH; BO-BTOPBIX, TIOTEHIIMAJIbHAS AEMOPAIU3YIOLIas
Harpyska 0puU OTOOpaXEHHWH OIepaTopy B YCIOBUSX OOEBOIO TNPUMEHEHUS; B-TPETHUX,
JEMACKUPYIOIIUH MPU3HAK (MIOJTUTUYECKOE COO0IIeHNE B Jore TpodelHoM TexHUKH ). DopMaTbHO
6e30011HBIN KiIacc MpUoOpeTaeT B BOGHHOM MEPCIEKTUBE CAMOCTOATEIbHOE 3HAUYCHHUE.

Kimacc B — yC/I0BHO-AeCTPYKTHBHBIC 3aKJaAKH. (CEIEKTUBHOE BBINOJIHEHHE
NeCTPYKTUBHBIX IEHCTBUH MO TpUrrepy. B BoeHHOI mepcneKTHBe 3TOT Kiacc Haubosee ornaceH
10 JBYM NpHYHHAM. Bo-miepBbIX, cpabaTbiBaHWE TPUTTEPA FApaHTUPOBAHO caMOW crenu(uKoin
npuMeHeHus. Bo-BTOpbIX, (YHKIMOHAJIbHOE TECTUPOBAHHE Y HUCIOJHUTENS W Ha IOJIMIOHE
3aKa3uMKa MOXXET IIPOXOAUTHCS B YCIOBUSX, HE COBHAJAIOMIUX C YCIOBUAMU O0EBOro
npUMeHeHHs (J1abopaTopHas TeoyloKalMs, TECTOBbIM 4acoBOM MOSIC, U30JUPOBAHHAS CETh), — U
3aKiajika, CIsIlas Ha Tarne NpUEMOYHBIX UCTIBITAHUM, aKTUBUPYETCS B BOMCKaX.

Kaace C — 0e3yci10BHO-1eCTPYKTHBHbBIE 3aKJIaAKH. bBbICTpO JeTeKTHpyrOTCS
COOOIIECTBOM M MO3TOMY PEIKO MOMAAaloT B CTAOWIbHBIE BEPCUU KOMIIOHEHTOB; OJHAKO JUIs
BOCHHOM OTPACiy ¢ €€ JJINTENbHBIM LIUKJIOM IPUHATHS BEPCUI 9TO IPEUMYILECTBO CHUKAECTCA —
3aKJagKa, IpuHATask B COOPKY 0 OOHAPYKEHHUsS, OCTAHETCS B IKCILTyaTalliH.

Kamace D — caGoraxk conpoBoxkaeHusi. VYJajeHHe [akera, MyOJuKauus
HepaboTOCOoCcOOHOM BepcuM, BHE3AIHOE M3MEHEHHUE JUIeH3UH. [l TpakaaHCKol oTpacinu —
OTepalvoOHHAasl HEPUATHOCTD; JUIsi OOOPOHHONW — HapyllleHHe BO3MOXXHOCTH BOCIPOU3BEICHUS
cepTu(uUUpOBaHHON COOpPKH, YTO MOJAPBIBAET caMy HpOUEAYypY KOH(PUTypalmOHHOTO
ynpasnenus [10, c. 12].

K nepeuncieHHpIM KiaccaM B BOEHHOW NeEpCHEKTHBE HEOOXOIUMO 100aBUTH MATHIH,
creuru(UYHbII UIMEHHO 7Sl OTPaCIIu:

Kuaace E — 3akiaaku JJIMTENBbHOIO cusimero AeicrBusa. KoMIIOHEHT, BHENPEHHBIN B
LENOYKY IIOCTaBOK 3a ToJbl JO0 TMOTEHIHAJbHOTO KOH(MIMKTA W COXPAHSIOUIMI MITaTHYIO
(YHKIIMOHAJIBHOCTb, AKTUBUPYETCS IO TPUITEPY JaTbl, BHEIIHEMY CHUTHaly (CHEIHMaIbHO
c(OPMHUPOBAHHBIN CETEBOW MAaKeT, KOHKPETHBIH KOHTEHT BXOJHBIX JAaHHBIX) UM KOMOWHAIIUH

YCIIOBHM. DTOT KJIacC TOKa ¢1a00 MPeICTaBIICH B MyOJIMYHO 33I0KYMEHTHPOBAHHBIX HHITUIEHTAX,
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HO JUId MOJENIN HapyLIUTENsI-TrOCy1apCTBEHHOIO akTopa sBiseTcss 0a30BbIM M JIOJDKEH
YUUTBIBAaThCS B TPEOOBAHUAX K 3aLUTE Ha JTare pa3paboTKH.

3. MexaHu3MBbl peajiu3aliii B 000POHHOM LeN0YKe MOCTABOK

TexHuuyeckue narrepHsl protestware B OTKPBITOM JIMTEPATYPE ONMUCAHBI IS TPAXKIAHCKOU
cpeasl [5; 8]; B HacTosIeM pasliesne paccMaTpUBaeTCsl MX TpaHchopMalus MpU IepeHoce B
00OpPOHHYIO LIENIOYKY [TOCTABOK.

IeonroxkauuoHHbIl Tpurrep Ha ypoBHe npuioxenusi (HTTP-3anpoc k nmyOonuuHOMY
CEpBHCY, CpPaBHEHHE C IIEPEUHEM CTpaH, JAECTPYKTHBHOE JEHCTBUE IIpU coBmajaeHuu). s
BO3yIIHO-U30JIMPOBAaHHBIX KOHTYPOB JTOT MATTEPH BBIPOXKIAETCS — BHEUIHHME 3alpoChl
Onokupyrorca nepumerpoM. OnHako TpaHcopmanus €ro, ajanTUpoBaHHAs K BOEHHBIM
yCIIOBUSIM, OIaCHAa: BMECTO BHEIIHEr0 3ampoca HCIOJIb3YETCS IPOBEpKa IapaMeTpoB,
rapaHTUPOBAHHO YHUKAJIBHBIX IS LEJIEBOW cpenbl pa3BEPThIBAHUS — JIOKallb, KOZOBas
CTpaHMIa, KOH(UTYpalLKs 4acOBOTI0 Mosica, HAIMYKME criennGruIeckux (GpaiaoB win ciryxo.

Tpurrep no BHyTpeHHHM napamMeTpam cpeasbl. [IpoBepka napamMeTpoB, He TPeOYIOLIMX
BHEUIHEW CETH: CHCTEMHas JIOKaJlb, 4acOBOM IIOSIC, PACKJIaJKa KJIaBUAaTypbl, MMEHA CETEBBIX
uHTepdeiicoB, hostname, comepxumoe (ailloB HIESHTH()UKANUU OTNEPAIIMOHHON CHUCTEMBI. B
TPaXXAAHCKOW Cpelie TaKue TPUITEPbl CKPHITHBI; B BOEHHOW OHU JONOJHUTENIBHO HAJEKHBI —
napaMeTpsl LEIEBOM Cpebl JETEPMUHUPOBAHBI U HE MEHSIOTCS B XO/1€ IKCILTyaTalliH.

O0¢ycumpoBannas mose3Hasi Harpy3ka. XpaHEHHE JECTPYKTHMBHOIO KoJa B
3aKO/IMPOBAHHBIX CTPOKAX, paclMppoBKa B paHTaliMe, BBINOJHEHHE uepe3 AMHAMHUYECKHE
NPUMHUTUBBL. DTOT MAaTTepH O€3pa3nyeH K OTPaciu MPUMEHEHUs, HO B BOCHHON MEPCIEKTHBE
nproOpeTaeT NOMOIHUTENIbHOE U3MEpeHne: 00(yCcUPOBAaHHBIN KOJI HE MOAJIEKUT PEBBIO B X0/1€
OpUEMKHU, MOCKOJIBKY BHU3YaJIbHO HE OTJIMYMM OT JIETUTHUMHOro. Tpebyercst AMHaMUYECKUi
aHaJIN3, KOTOPBIN Ha ATare NpUEMKHU MPOrpaMMHOT0 o0ecriedeHrs B 000pOHHO-ITPOMBIIITIEHHOM
KOMILIEKCE MPOBOJUTCS J1aJIeKO HE BCEr/ia.

BHeapenue TpaH3uTMBHOH 3aBucuMocTH. OCHOBHOW makeT Oe3ymnpedyeH, HO B
MHUHOPHOM penu3e 100aBiIseT HOBYIO 3aBUCUMOCTb, COJIEpKAIyI0 3aKIaAKy. B BoeHHOI oTpaciu
3Ta yrpo3a YCWJIMBAETCS MPAKTUKON HCMHOJIb30BAHUS THANA30HOB BEPCHM M aBTOMATHYECKOU
pe3oony Ipu cOOpKe; Kaxaasi nepecOopka MOXKET BOBJIEKaTh HOBBINA rpad 3aBUCUMOCTEH, HE
COBIAAIONIUHI ¢ CePTUPHUIIMPOBAHHBIM [7].

Typosquatting u dependency confusion. [logmena makera mo umeHu. B BoeHHOM
OTpaciid OTIENbHBIA M clenu(pUYecKuil BEKTOp — MOJMEHa BHYTPEHHHMX KOPIOPATHUBHBIX

IIaKE€TOB O60pOHHI)IX npennpnmm‘i] Hyﬁ]’[H‘IHO OHY6J'II/IKOBaHHI)IMI/I IIak€TaMu C TEMH K€ UMECHaAMU
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Y 3aBbIlLICHHOH Bepcueil. Ecnu coopounas nHppacTpykTypa OpeanpHusITHs IPU PE30JTI0LUN UMEHH
10 YMOJIYAHHIO IPEANoYnTaeT 00JIee CBEXKYIO BEPCHUIO U3 ITyOIIMYHOI0 PEECTpa, 3710yMbIIIJICHHUK,
yY3HaBIUUN HMs BHYTPEHHEro IakeTra (M3 YTEuKd, NyOJIMKauuud B CpPEICTBAX MAacCOBOM
uHpopManuy, cnenuUKaui OTKPBITOTO TEHJepa), MOJIydaeT KaHall BHEJPEHUS KOAa B COOPKY
uznenus [11].

Komnpomeranus conposozkaawmero. [lepenada npaB Ha NOMyJIApHBIN TaKeT HOBOMY
COINPOBOXKAAIOIIEMY C TOCJIEAYIOUIMM BHEAPEHUEM 3akiaaku. s rpakgaHckoil oTrpaciu
CIICHapHii M3BECTEH; JIi BOGHHOW HEOOXOJMMO YYMTHIBATH €r0 B BapHallUHM JOJITOCPOYHOM
MHOQWIBTPALUK: HAapYIIUTENIb B TEUYCHUE HECKOJIbKHUX JIET BEIET JIETUTUMHOE COIPOBOXKICHHE
HOIYJIAPHOTO IAaKeTa, HaKalulMBas JIOBEpHE, IOCJIE 4Yero €IMHUYHOW TpaH3aKUMell BHOCUT
3aKJIaIKy B MOMEHT, CHHXPOHHU3UPOBAHHBINA C BHEITHUMH OOCTOSATEIILCTBAMH.

4. lIpuHUMIIBI TOCTPOEHUS 10BepeHHoil Henouku nocrapok IO pusa OIIK

3alUTHBIA KOHTYP B 0OOPOHHOH pa3paboTKe HE MOXKET ObITh IOCTPOEH MO0 OCTATOYHOMY
HOPUHIUITY — KaK Ha0Oop MHCTPYMEHTOB, J00ABICHHBIX K IpakaaHcKoMy Iporeccy. OH T0JKeH
OBbITh BCTPOEH B LIMKJI XKM3HU U3J1eNIUs OT (POPMUPOBAHUS TEXHUUECKUX TPEOOBAHUMN 10 CHSTHUSA C
skcrutyaTanuu [9; 12].

4.1. SBOM kax rnemenm KOHQU2ypayuoHHO20 yRpaeieHus

B rpaxnaHckoil oTpaciu BeZOMOCTh NPOTrpaMMHBIX KOMIOHEeHTOB (Software Bill of
Materials, SBOM) — HHCTpYMEHT ONEpAlIOHHON Oe30MacHOCTH, MO3BOJISIOIINIA OBICTPO
JIOKaJIM30BaTh 3aTPOHYTHIE aKTHUBHI NPU MyOIMKAMK HOBOHM YSI3BUMOCTH. B BOGHHOI oTpaciu
SBOM mnpuobperaer craTyc »dJeMeHTa KOH(MUTYpallMOHHOW JIOKYMEHTAallUM Ha W3JIETHeE,
PaBHONPABHBIA C BEIOMOCTBIO MOKYIHBIX M3JIeNUi U crenudukanueil MatepuanoB. ®opmatsl
CycloneDX [7] u SPDX obecneunBaloT MalIMHHO-YUTAEMOE MPEACTaBICHUE; MHCTPYMEHTHI
re”Hepanuu (syft, cdxgen) no3BossitoT aBTomaTu3upoBath popmupoanrne SBOM u3 pesynbrara
COOpKH.

Jlsi 000pOHHO-TIPOMBILIIEHHOTO KOMIUIEKCAa KPUTHYECKH BakeH CKBO3HOW SBOM —
CBEJICHHE COCTaBOB MPOTPaMMHOr0 oOecmeueHus MO BCeM Koomepauuu, OT TOJIOBHOTO
MCIIOJTHUTEJIS 10 CyOnoIpsiIuuKa MOCIETHEr0 YPOBHS, C 00s13aTeNIbHOM BepupUKaIUeil Xa1uI-CyMM
KOMITOHEHTOB Ha BCEX YPOBHSX. DTO TpeOOBaHWE HE SBISACTCS YHCTO TEXHUYECKHM — OHO
MOJpa3yMeBaeT COOTBETCTBYIOIINE MOJOKEHHS B KOHTPAKTHOM JOKYMEHTAIIMU U B HOPMAaTUBHON

6aze oTpacinu.
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4.2. /losepennvie penozumopuu ompacieeozo ypoeHs

IIpakTHKa HCHOJB30BAHUS BHYTPEHHUX pEHNO3UTOpUEB apTeakToB ¢ (QYyHKUUEH
KapaHTHHA B TIPaXKJIaHCKOM OTpaciM pealu3yeTcs Ha ypOBHE OTHAEIbHOro npeanpusatus. s
00OpPOHHO-TIPOMBIIIJIEHHOTO KOMIUIEKCA aJeKBAaTHBIM MaciITaboM SIBISETCS  OTpacieBOU
JIOBEPCHHBIM PEIO3UTOPHI: OOIIMNA NIl MPEANPUITHH OTPACIM PEECTp NMPOBEPEHHBIX BEPCUI
KOMIIOHEHTOB C OTKDBITBIM MCXOJHBIM KOJOM, IPOIICIIINX COINIACOBAHHYIO IIPOLEAYDPY
KapaHTHHA, aHaJIu3a U yTBepkaeHus. [IpenMyiiecTBa Takoro noaxoza: pa3onasi IpoBEpKa BMECTO
OyOIMpyIONMX; YHUQUIMPOBAHHBIA MEPEYCHb YTBEPXKIAEHHBIX BEPCHUH,  YIPOIIAIOLIHA
MEXIPEANPUATUNHYIO KOOIIEpaLUIO; BO3MO>KHOCTb OIIEpaTUBHOTO OT3bIBA
CKOMIIPOMETUPOBAHHBIX BEPCUN LIEHTPAIN30BaHHON KOMaHIO0M.

KapantunHast npoueaypa B 0OOpOHHOW TEPCIEKTHBE BKIIIOYACT: CBEPKY XOII-CYMM C
OQUIMAIBHBIM PEECTPOM; aHaIU3 Irpada 3aBUCUMOCTEH; CTaTUUECKUN aHaIM3 MCXOAHOI0 KoJa
(IpH ero HaJIW4YMM); CKAHUPOBaHHUE COOpaHHOIro apredakTa; BhIICPKKY B KapaHTHHE HE MEHee
YCTaHOBJIEHHOI'O CPOKa (KOMIIEHCALMS Ha ITyOJIMKAIMIO OT3bIBA COOOIECTBOM ITPU OOHAPYKEHUH
3aksagok kiacca C, 06bryHo 14-30 cyTok); dopManbHOE yTBEpkKACHUE C BHECEHHEM 3alUCH B
OTpacieBON peecTp.

4.3. Ckanuposanue apmegaxmos: cuZHamypHulil AHAAU3 NPUMEHUMEIbHO K
protestware

OTnenpHBI KIacc MHCTPYMEHTOB 3allUTHOTO KOHTypa — CKaHEPhl PacllaKOBAHHBIX
apTe(akToB, NpUMEHsIEMbIE Ha ATale KapaHTHHA K KOMIIOHEHTaM JI0 UX Jomycka B cOopky. Takoit
CKaHep NPUHHMMAaEeT Ha BXOJ apTe(dakT IENOYKM MOCTABOK (apXWB AUCTpUOyTHBa, deb-maker,
wheel, npm-tap6ox, oOpa3 KoHTelHepa), PEKYPCHBHO pacHaKkOBBIBACT €ro A0 MPOH3BOJILHOM
ryOMHBl M TpPUMEHseT K MONy4yuBIIMMCS (ailnaM Habop AETeKTUPYIOUIMX IPaBHIL.
[TpuHIMNIMATBHOE OTJIMYKE OT CTATHUECKOT0 aHaIN3a UCXOJHOT0 KOJa B TOM, UTO aHAIU3UPYETCS
TO € CaMO€ COCTOSTHME KOMIIOHEHTa, KOTOpOoe MOoMmajaéT B H3JeiHe, — a HEe PEro3UTOPHii,
COJIEPKUMOE KOTOPOT'O MOKET C HUM HE COBIIAJaTh.

IIpakTyeckn 3HAYMMOW CHUTHaTypHOM TexHosoruen sBisercs YARA — wucxoaHO
COo3JMaHHasg Uil JETEKTUPOBAHMSI  BPEJOHOCHOTO  MPOTpaMMHOrO  oOecrieueHuss u
Nepencrionb3yeMas JUlsl MOKMCKa MOJUTHYECKU-MapKUPOBAHHBIX CTPoK. E€ mpuMeHuMocTh K
3agaue oOycloBleHa MPUPOIOH 3aKiIaloK Kiacca A: OHHM COJepKaT CTaOUJIbHBIC JIEKCHYECKHE
Mapkepsl — J103yHrd, URL-aipeca aruTaiimoHHBIX pecypcoB, IMEHA COOCTBEHHBIE, Y3HABAEMbIE
oOpamenus. [ 3aknmamoxk kimacca B Bo3MokHa pa3paboTka CTPYKTYpHBIX —IIPaBHII,

JNETEKTUPYIOLIMX COBMECTHOE TMPUCYTCTBUE XapaKTEPHbIX KOHCTPYKIMH (oOpaiieHue K
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reoJIOKAIlMOHHOMY CepBUCY U (allyIoBbIe ONepalii B OJHOM €IMHHIIE TPaHCISINH, IPOBEpKa
JIOKAJIU C BETBJICHUEM Ha JIECTPYKTUBHBIN KOJ).

OtpacneBas cnenuduka B npuMeHeHUH YARA K BOGHHBIM 3ajadaM COCTOHWT B
3aKpeiTocTH Habopa mpaBui. I[lyOnukanus mnpaBWwil JAETEKTUPOBAaHHMA MJAET TMPOTUBHUKY
BO3MOXXHOCTh Moja0opa (opMm 3amucu, OOXOJSIIMX KOHKPETHOE MpaBMiio; Jisi 00OpOHHO-
MPOMBIIIIEHHOTO KOMILJIEKCA 3TO OOCTOSATENHCTBO PEHIACTCA B IMOJIb3Y 3aKPBITOCTHU MPaBUJI Ha
OTpacJIEBOM YPOBHE C LIEHTPAIM30BaHHON pa3pabOTKON U paclpeieIeHUEM.

®opmaTbl  OTYETHOCTH. Pe3ynbrarbl CKaHHpPOBaHUS IIEPENAIOTCA B CUCTEMY
HENPEpPhIBHOW MHTErpallid U B CUCTEMY YIpaBieHUs AePeKTaMd B CTaHIAPTHU3UPOBAHHBIX
dopmatax — SARIF 2.1.0 [13] (oTpacneBoii crannapt OASIS ans craTudeckux aHaITU3aTOPOB)
U CXEMBI, HCIIOJb3yeMbIe CHCTEMaMH KOJUIEKTUBHOW pa3paboTku. [[ns oTpaciu cymiecTBeHHa
MPHUBS3Ka HAXOJKH K aBTOPCTBY HM3MEHEHHS — Xd3II KOMMHUTA, aBTOP, METKa BPEMEHU, —
ofOecrieunBaroIias ayJupyeMoOCTb BHECEHHsS JedeKkTa U BO3MOXKHOCTh IOCIEAYIOLIETO
pa3duparenbCTBa.

4.4. Qukcayusa eepcuii u 60cnpou3eooumbvle COOPKU

Hcnonp3oBanue ¢aityioB puKcanuu BEpCHil ¢ 3aKpeIuieHueM KpUNTOrpadhuIecKux XdIme
KOMIIOHEHTOB ~ 3aIlMIIAeT OT TOAMEHBI YK€ OIyOJMKOBAHHOW BEPCHU KOMITOHEHTA.
BocnpousBogumeie coopku (reproducible builds) mo3BossiOT HE3aBUCUMO TMPOBEPUTH, UTO
MOCTaBIICHHBIM OMHAPHBIM KOJ IEHCTBUTEIHHO COOPAaH M3 MOCTABICHHBIX UCXOJHBIX TEKCTOB U
3aduKkcupoBaHHOTO Tpada 3aBucumocteil. g 0OOPOHHO-TIPOMBIIIUIEHHOTO KOMILIEKCA
BOCIIPOM3BOAMMAsT COOpKa JOJDKHA CTaTh HOPMOHM, a He omuei: 6e3 He€ HEBO3MOXKHO HU
HE3aBUCHMOE DPACCIEOBAHUE WHIUAEHTOB, HU TEPEHOC MPOU3BOJACTBA IMPOrpaMMHOIO
o0ecreyeHns Ha pe3epBHOTO UCIOTHUTEIS.

4.5. 3awguma camozo npoyecca ananusa

[locTpoeHre 3amMTHOTO KOHTypa HESBHO  pacCIIUpsSET TOBEPXHOCTh  aTaKH:
3II0YMBIIIJIEHHUK, MYONUKYIOMUNA CKOMIPOMETHPOBAHHBIA MaKeT, MOXET pacCUMTHIBATH HE
TOJIBKO Ha €r0 BBITIOJIHEHUE B IPOAYKTUBHOMN CUCTEME 3aKa34yHKa, HO U Ha aTaKy Ha MHCTPYMEHTHI
aHanm3a wucnoaHutens. CkaHep apredakToB 0053aH OBITh YCTOMYMB K  CIEIHAIBHO
c(OPMHUPOBAHHBIM apXHBaM, PEATH3YIOIINM CIIETYIOIINE KIIACCHl YTPO3:

— path traversal yepe3 apxussi (Zip Slip, Tar Slip) — 3anucsk daiina 3a mpeaesns 1HeIeBOro

Karajora 4yepe3 OTHOCUTENbHBIE yTH B UMEHAX DJIEMEHTOB; UCTOPUUYECKUH MPEIEACHT —

ys3eumocts CVE-2007-4559 B wmopmyne tarfile crammaptHoit OmOmmorexkn Python,

YaCTUYHO MCTpaBieHHas Juib B 2022 roay;
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— aTaKHu 4Yepe3 CHMBOJIMYECKHE U KECTKHE CChIIKH C a0COIIOTHBIMH MIIM OTHOCUTEIHHO-
BBIXO/ISIILIMMU 32 KOHTYP LIEJISIMU; 3aIIUTa — IOJHBIA 0TKa3 OT CO3/IaHUS CChIJIOK HAPYKY
a100 UX MaTepuaan3alus, TO €CTh 3aMeHa KOMMENW CONEP>KUMOI0 IIPU YCIIOBUH, UTO LIETh
HAXOAUTCSI BHYTPU KOHTYpa U3BJICUCHUS;

— mnepenoJiHeHHe MMEH — TIPEBBIIMICHUE OIPAHWYCHHM (HalIOBOM CHCTEMBl Ha JJTUHY
KoMITOHeHTa (00bI4HO 255 OGaiiT) wim obmero mytu (o6bpryHO 4096 OGaiiT); 3ammurTa —
yCe4YeHHe C KpunTorpapudeckuM Xs3m-cyhpurkcom uist coxpaHeHus] YHUKaIbHOCTH;

— pa3pexxkéHHble (aijbl — JIEKIApUPOBAHHBINA pa3Mep B TepabalThl NpU (PaKTHUECKUX
Kkujio0aiTax Ha AUCKE; 3alllMTa — JAETEKTUPOBAHKE M0 CPAaBHEHHUIO YHCIIa 3aHATHIX OJIOKOB
C JIEKJIapUPOBAHHBIM Pa3MEpPOM M HCKIIIOUEHHE U3 aHAJIU3a COAEPKUMOTO;

— apxuBHbIe 00MObI — OrpaHUYEHHE BEPXHETO [TOPOra pa3Mepa aHAIIM3UPyEMOro Qaiia u
rIIyOWHBI BJIOXKEHHOCTH PACHAKOBKHU; s (DAJIOB, TMPEBBIMIAIONINX MOPOT TIOJHOTO
YTEHUS, — COMIUIMPOBAHHE HAYaJbHBIX U KOHEYHBIX (PparMEHTOB BMECTO MOTOKOBOTO
YTEHUS,

— TaliMayThl NpaBuJ — 00pabOTKa UCTEUCHUS TaliMayTa COMOCTABIEHUS KaK OTACIbHOTO
KJlacca HaXOJKH, HEe KaK OIIMOKH WHCTPYMEHTA,

— OTKa30yCTOMYMBOCTH K MOBPEKAEHHBIM apXHBaM — KacKaJl pacliakoBKM OT LITAaTHON
O6uOnMoTekn dYepe3 BBIOOPOUYHYIO pPACHAKOBKY K BHEIIHUM YTWIMTaM ¢ (hiaramu,
JIOTIYCKAIOIMUMHU YaCTUYHOE U3BJICUYCHNUE.

CoOBOKYNHOCTh 3THMX M€p B MH)KEHEpHOH juTeparype oOo3Hauaercs kak defensive
unpacking. /{751 BOeHHON OTpaciu WX BaKHOCTb JIOMIOJHUTEIBHO BO3pPACcTaET B CBSA3H C TEM, UTO
CKaHep OOBIYHO BBIMOJHACTCS C pPACUIMPEHHBIMH TNPUBWIETHAMU B HUHPPACTPYKType
HEMPEepbIBHOM MHTETpalliid MPEANpHUATHS M JOCTYHNEH MNPOTHBHMKY KaK KOCBEHHas Lelb,
KOMITPOMETAIIUSI KOTOPOH OTKPBIBAET JOCTYI K COOPOYHOM Cpene.

4.6. Opzanu3zayuonnvle u HOpMamMueHvle MePbL

TexHu4yeckue Mepsl peann3yeMbl TOJIBKO B paMKax aJIeKBaTHOM OPraHU3allMOHHON PaMKH.
J151st 060pOHHO-TIPOMBITIITIEHHOTO KOMITJIEKCa HEOOX0AuMEI [9; 12]:

— TpeOoBaHUS K COCTaBy MPOTPaAaMMHOIO OOecreyeHUs] M3JeNUsl B IKCIUTyaTallMOHHOM U
KOH(UTYpallMOHHOM TOKyMeHTaluu, BKiIodass SBOM kak o0s3aTenbHbIH pa3aen;

— TOJMTUKa MHMHUMAJIBbHO HEOOXOJMMBIX 3aBHUCUMOCTEM — 3ampeT Ha BOBJICYCHHE
KOMITOHEHTOB CBEpX 000CHOBaHHOM (PyHKIIMOHAIBHOW HEOOX0IUMOCTH;

— 3ampeT aBTOMAaTHYeCKOTro OOHOBJIEHUS 3aBUCUMOCTEN B BETKax, U3 KOTOPBIX coOupaercs

MOCTaBOYHbIN apTe(aKT;
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— 00s3aTenbHOe PEBbIO MPH JIF0OOM U3MEHEHHH I'pada 3aBUCUMOCTEN;
— BEJCHHME OTPACIEBOIO CIHUCKA JIOBEPEHHBIX COMNPOBOXKIAOMIMX I KPUTHYECKUX

KOMIIOHEHTOB ¥ OJIOKHPOBKA KOMIIOHEHTOB OT HEJIOBEPCHHBIX aBTOPOB;

— BKJIFOUEHHUE TPEOOBAHMI K 3aIUIIEHHON IIETIOYKE MOCTABOK MPOTPAMMHOTO 00eCIIeYCHHUSI

B KOHTPAaKTHYIO JOKYMEHTAIMIO C CyONmoApsIYMKaMH, C IPAaBOM 3aKa3uyuMKa Ha ayIuT

LENOYKH MTOCTABOK Y JIFOOOT0 MCIIOIHUTENS 110 KOOIIEPAallHH;

— peryJisipHble MEKBEJIOMCTBEHHBIC YUYECHHS IO PACCIICIOBAHUIO WHIUJEHTOB IIEMIOYKH

MOCTaBOK — 10 aHAJIOTUH C YYCHUSIMU IO MTPOTUBOACHCTBUIO KHOEpaTaKam.

5. O6cy:kaeHue: OorpaHUYeHNsI METOA0B H OTKPBIThIEe BONPOCHI

OrpannyeHusi CHTHATYPHOro nmoaxoaa. YARA u aHamornuHble CUTHATYpHBIE JTBUKKHU
HaJEKHO BBIABIISIIOT 3aKJIaJIKU Kilacca A — ¢ SBHBIMH JIGKCHYECKMMU Mapkepamu. [[i1s1 3akinaiok
Kkiacca B TpeOyroTcs CTpyKTypHBIC MpaBWiIa, IS 3aKIagoK ¢ 00(yCHMpOBaHHOHN MOIe3HOU
Harpy3Koil — JMHAMHYECKUM aHalIW3 B M30JMPOBAHHOM cpele, A 3akialok kimacca E —
MPUHUUIINAIBHO MHBIE METO/bl, OCHOBAHHBIE HAa CTAaTUCTUYECKOM M IOBEJICHUYECKOM aHaJM3e
OTKJIOHEHHI OT oxuaaeMoro npoduias KOMIOHEHTa. OJTO O3HA4aeT, 4YTO CHUTHATYpHOE
CKaHUPOBaHHE — HEOOXOIUMBIA, HO HE JOCTATOYHBIM CIIOM 3alUTBI, €ro IICHHOCTh — B
MOKPBITHH 3HAYUTEITHLHOM JT0JIM MAaCCOBBIX 3aKJIAJI0K, BBICBOOOK IAI0IIIEM IKCIIEPTHBIN pecypc st
aHaJIM3a CJIOKHBIX CIIy4aeB.

IIporuBHuk agantupyercs. [IyOonukanus npaBuI U METOIOB 3aIUTHI a€T MPOTUBHUKY
BO3MOKHOCTh WX 00X0/1a; MyOJIMKAIMsl WHIUJIEHTOB W 3aKJIaJ0K — BO3MOKHOCTBH IBOJIOIUN
TakTUK. [{1s1 0OOpPOHHO-TIPOMBIIIUIEHHOTO KOMIUIEKCAa 5TO TOPOXKAACT KOMIIPOMHCC MEXKTY
OTKPBITOCTBIO (HEOOXOIUMOM N7l Pa3BUTHS OTpacid U OOy4YeHHS KaApPOB) M 3aKPBITOCTHIO
(HeoObxomumoit s A dekTUBHOCTH 3amMThI). PaspemieHune KoMmpommcca JIEKUT B
JIBYXYPOBHEBOW MOJIETIU: OTKpHITasgs MyOJUKAIMs TPUHIIMIIOB W METOJIOJOTHHU, 3aKpPBITOE
pacrpocTpaHeHHe KOHKPETHBIX TIPABUII U HA0OPOB WHIUKATOPOB.

IIpo6sema n1oBepeHHOro conpoBokAeHUsl. Hukakne TeXHUYECKHEe MEphl HE 3aMEHSIOT
JIOBEpUSI K CONPOBOXKIAIOIIEMY KOMIOHEHTAa. [[ns BOEHHON oTpacaum 3TO CO34aéT
CaMOCTOSITENIbHYIO 3a7ady — (OPMHUPOBAHHUE JTOBEPEHHOTO CETMEHTa COOOIIECTBA OTKPBITOTO
MIPOTrPaMMHOTO OOeCIeUeHUs TPUMEHUTETHHO K KOMITOHEHTaM, KpUTUYHBIM ISl BOOPY>KEHUS U
BOCHHOW TEXHUKHU: MO0 4Yepe3 BHYTPUOTpacieBbie POPKU C COOCTBEHHBIM COMPOBOXKIECHUEM,
6o uepe3 MapTHEPCTBO C JAPYKECTBEHHBIMH IOPHUCIUMKIMSIMH. [lepBbIii myTh Aopor, HO

yCTOfI‘IPIB; BTOpOI\/’I ACHICBJIC, HO COXPAHACT ICOINOJIUTUIYCCKYIO YA3BUMOCTD.
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MopaabHblii cTatyc protestware. B rpaxxaaHcKkol JHCKYCCHH OOCYXKIAETCS BOMPOC
JOIYCTUMOCTH TOJUTHYECKU-MOTHUBUPOBAHHBIX JCUCTBUN COMPOBOXKIAIOMIMX KaK (OpPMbI
BBIPAKEHMS MO3ULMU. JlJI1 BOGHHOM OTPAciy 3TOT BOIPOC PELIAETCS OJHO3HAYHO: KOMIIOHEHT,
COIIPOBOKIAIOIIMN KOTOPOrO OCTaBIseT 3a cOo00M MpaBO Ha JECTPYKTUBHBIE NEHCTBUS IO
MOJINTUYECKOMY KPUTEPHUIO, HECOBMECTUM C MPUMEHEHUEM B BOOPYKEHUU U BOCHHOM TEXHHKE
BHE 3aBHUCHMOCTH OT 3THYECKOM OLEHKH €ro MOTHMBOB. JTO TE€XHUYECKas KOHCTaTalus, He
IIOJINTUYECKAs!.

3akiroueHue

[IporecTHOE BMEMIATENBCTBO B KOMIIOHEHTBI C OTKPBITBIM MCXOAHBIM KOJIOM —
YCTOSIBIIMICS KJIACC YTPO3 IETMOYKE MOCTaBOK MPOTrPAMMHOT0 00eciedeHusl, B BOCHHON OTpaciiu
TPaHCHOPMUPYIONIUICS U3 MHIHUICHTa HHPOPMAIIMOHHOW 0€30IacCHOCTH B (PAKTOP, BIHSFOIIAN
Ha TapaHTUPOBAHHOCTHh IMPOTPAMMHOM COCTABJISIONIEH BOOPYXKEHUS W BOCHHOW TEXHUKHU H,
cleoBaTeNnbHO, Ha 6oeciocoOHoCcTh. OTpacieBas crienupruKka — ATUTENbHBIN KU3HEHHBIN [IUKIT,
M30JIMPOBAHHOCTh KOHTYPOB, TapaHTUPOBaHHAas reorpadus NpUMEHEHHUs, KOOIepalroHHas
CTPYKTypa pa3pabOTKu, aCHMMETpPHsI MOCIEICTBUI 0TKa3a U MOJIENIb HAPYIIUTEs, BKIFOYAIOIIas
rOCy/IapCTBEHHOI'O0 aKTOpa, — TpeOyeT IMOCTPOEHMs 3aIUTHOTO KOHTYpa, HPUHLUIINAIBHO
OTJIMYHOTO OT TPaKJAHCKUX MPaKTHUK MO MacwmTady, CTPOrOCTH U HUHCTUTYLUOHAJIbHOMY
3aKpEIUICHUIO.

IIpakTnueckas peanusanusi TaKOro KOHTypa BKJIHO4aeT ckBo3HOW SBOM kak anemeHT
KOH(UTYpallMOHHOM JOKYMEHTAlluu W3JENINs, OTpacieBOil JIOBEPEHHBI pEno3uTOpHil ¢
KapaHTUHHOM TpOLeypoil, CKaHWpOBaHHE apTe(aKTOB CHUTHATYPHBIMU U CTPYKTYPHBIMHU
METO/1aMH, BOCIIPOM3BOIMMbIE COOPKH, 3aIIMIIEHHYIO OT aTak HH(PACTPYKTYpy CaMOro aHalu3a
U COOTBETCTBYIOIYIO OpPraHMU3allMOHHO-HOPMATUBHYIO paMKy. Hu OAuH M3 3THX 3JIEMEHTOB B
OTJIEIbHOCTH HE 00€CIIeYMBAET JOCTATOUHOM 3aIIUThI; UX [IEHHOCTh — B CUCTEMHOM COYETAaHUH,
3aKpbIBAIOILEM B3aUMHBIE CJIETIBIE 30HBI M CO3/JAI0IIEM INIyOUHY 00OPOHBI, COPa3MEPHYIO YIPO3€E.

JlanbHelie HanpaBieHus: paboThl BKIIOYAIOT: pa3pabOTKy OTPACIEBbIX METOAUYECKHX
JIOKYMEHTOB 110 coctaBy SBOM 11 u3ienuit BOOpyKEeHUsI U BOGHHOW TEXHUKHU; (HOpMUpPOBaHHE
OTpaciIieBOr0  peecTpa JOBEPEHHBIX BEPCHM; CO3/aHME 3aKphITOrO Habopa MpaBHI
JNETeKTUPOBaHUs protestware, CHEMPUUHOTO JUIsI KOMIIOHEHTOB, NMPUMEHUMBIX B 0OOPOHHO-
IPOMBIIIJICHHOM KOMIIJIEKCE; POBECHUE UCCIIE0BAaHMI 10 3akiaakaM kiacca E (nnurensHoro

CIIAIICTO ,Z[CflCTBPI)I) KaK HAaMMCHEC UCCIICAOBAHHOMY U HanOoJee OIMIAaCHOMY CCTMCHTY YTI'PO3bI.
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Ileren Abaii BakbIT:KAHYJIBI

VYuupepcuret Kazaxcrancko-Amepukanckuii CBOOOIHBIH YHUBEPCUTET

CPEJCTBA BBIPAXKEHVUSI ®OHOBOM NTH®OPMAIIMA B POMAHE ®.M.
JOCTOEBCKOI'O «bPATBS KAPAMA3OBbI»

Annoranus: CraThs MOCBSIIEHA HCCIEIOBAHUIO CIIOCOOOB MPEACTABICHUS KYJIBTYpPHO-
HUCTOPUYECKOIO KOHTEKcTa B pomaHe DEpopa Muxaimouua JloctoeBckoro «bpares
Kapamazob». KynbrypHblil (oH ompenensieTcss Kak KOMIUIEKC HCTOPUYECKHX, KYJIbTYpPHBIX,
COLIMANIBHBIX, OBITOBBIX, JYXOBHBIX M JHUHIBUCTHUYECKHX AacClEeKTOB, KOTOPbIE OCTArOTCS
HEBBIPQKCHHBIMU IPSMO  aBTOPOM, OJIHAKO HEOOXOAMMBI JIJIi TIIyOOKOTO OCMBICICHUS
XyJIOXKECTBEHHOro  3ambicia. llogpoOHO  paccmarpuBaroTCs — JIEKCUKO-IPaMMaTHYECKUE,
CTHJIMCTUYECKUE U apPXUTEKTOHUYECKUE TPUEMBI pACKPBITHUS (POHA, a TAKkKe METOJIbI OTOOPasKEHUs
MOBCETHEBHOM KHM3HU TE€POEB KAK LEHTPAJIbHOIO KOMIIOHEHTa KYyJIbTYPHOU CEMaHTHKHU
npousBeneHusl. ABTOp yaenseT oco0oe BHUMaHHE TPYAHOCTSIM HHTEpIPETalud pOMaHa
COBPEMEHHBIMH PYCCKOSA3BIUHBIMU U 3apyOeKHBIMH YUTATEISIMHU, KOTOPHIM 3a4aCTYIO0 HETIOHATHBI
HEKOTOpPbIE Ba)XXHBIE KYJBTYpHBIE accolrauuu. B urTore nemaercs 3aKitOYEHHE, YTO UMEHHO
CKPBITBIE DJIEMEHTHI KYJIBTYpHOro (hOHa CIyXar He TOJNbKO IeNsIM PEealTuCTUYHOCTH
[IOBECTBOBAHMS, HO U BBICTYNIAIOT 3HAYMMBIM XyJI0KECTBEHHBIM CPEACTBOM IICUXOJIOTUYECKOTO U

¢dunocodckoro packpbeITHs 00pa30B IMIABHBIX JIEUCTBYIOIIUX JIUII.

Kniouesvie crnosa: gponosas ungpopmayus, KyivmypHulil KOHMEKCN, peauu, Obim, peyesas
XapaKmepucmuka, UHmMepmeKcmyaibHOCMb, HAYUOHANbHO-KYIbMYPHASL Cheyuura, cpeocmed
svlpadiceHus: uHgopmayuu.

Keywords: background information, cultural context, realia, everyday life, speech

characteristics, intertextuality, national-cultural specificity, means of expressing information.

Beenenue. Ilpobiaema CKpbITOro KyJabTypHOrO KOHTEKCTa B JUTEPATYypPHOM IPOU3BEIECHUU
ABIIIETCSl AKTYaJbHOM TEMOW COBPEMEHHBIX T'YMAaHHMTAPHBIX HCCIEAOBAHUM, ITOCKOJIBKY
HEIOCPEACTBEHHO 3aTPAaruBaeT MPOLECCHl TOJIKOBAHUS, BOCIIPUATHUS U B3aUMOAECUCTBUS KYJIBTYP.
CKpBITBIA KyJIBTYPHBIH CIOM BKJIIOYaE€T UCTOPUYECKHE, COLMANIbHBIC, OBITOBBIC, PETUTHO3HBIE U
KyJIFTYpHBIE 3HAHHUS, KOTOPbIE MHUCATENIM MPEIIOJIaraloT M3BECTHBIMM CBOEH AyAUTOPUH, HE

MOSICHASI UX criennaibHO. OCOOEHHO SPKO ATOT PEHOMEH MPOSIBISIETCS B KIIACCUYECKUX 00pasiax
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XyIO)KECTBEHHON mpo3bl XIX cTojeTusi, 1€ NOAOOHBIH TOATEKCT HE MPOCTO MPHUAAET
MIPAaBIMBOCTH 3I10XE, HO CTAHOBUTCS OCHOBOM NIyOMHHOT'O CMBICIIAa IPOU3BEICHUS.

«bpares Kapamazosepy @Enopa Muxainosuda JloCTOEBCKOIO BBIIEIAETCS CPEIU PYCCKUX
POMaHOB HCKIIOUUTENFHON MJIOTHOCTHIO KYJIBTYpHOTO HamodHeHus. Punocodckue mpoodieMsl,
MOJHATHIE aBTOPOM - Bepa MPOTUB HEBEepHUs, CBOOOJA BOJM M OTBETCTBEHHOCTb, OTHOILIEHUS
MOKOJICHUH 1 YyBCTBO BUHBI - ITTYOOKO CBSA3aHbI C ICTOPUYECKUMHU yCIoBUsIMH Poccuu cepeTuHbI-
koHna XIX Beka. Tu 00CTOATENHCTBA HE OOBSICHIIOTCS aBTOPOM OTAEIBHO, 8 BIUIETCHBI B CIOXKET
KaK CCTECTBEHHBIH JKM3HEHHBIH (oH TepoeB. YwurarensiM BpeMEH CaMOro MHCATENs
MHOTOYHCIIEHHBIE JIETAIH MTOBCETHEBHOCTH, OOIIECTBEHHOTO CTPOsI, BEpOBaHUI U 0COOCHHOCTEH
peur Ka3zajucCh OYEBUAHBIMU M JIETKO BOCHPUHUMAEMbIMH. OJHAKO COBPEMEHHOMY YWTATEIIO
IPUXOAMUTCS IpUJIaraTh JOMOJIHUTEIbHBIE YCHIINSA, 0Opaliasch K KOMMEHTapUsM, HCTOPUYECKUM
CIpaBKaM M COOCTBEHHBIM HCCIIEIOBATEIBCKUM JEHCTBUSAM, YTOOBI MOJHOIIEHHO BOCCTAaHOBUTH
YTPaYEHHYIO CBA3b C OPUTMHAIBHBIM KYJIBTYPHBIM OKPY>KEHUEM ITPOU3BEICHUSI.

Oco0enHoii po0eMoii CTAaHOBUTCS MOHUMaHKUE pOMaHa 3aragHoi aynurtopueil. Pycckomy
YUTATEINI0, AK€ YACTUYHO 3HAKOMOMY C MPaBOCIaBUEM, UCTOPUEH U OBITOBON KyJIBTYypOil CBOETO
Haposa, Jierye BOCIPUHUMATh IPOU3BENEHHUE, TOrJAa KakK 3alajJHblil YUTaTreab BCTPEYAETCs C
COBEpILICHHO MHOW CUCTEMOW AYXOBHBIX LIEHHOCTEW. MHOrMe 3mu301bl POMaHa - MOHAIIECKAs
KHU3Hb, MHCTUTYT JYXOBHOTO HACTAaBHUYECTBA («CTapuyeCcTBa»), IMOIIMOHAJIbHAS HANPSKEHHOCTh
CyIeOHBIX ClIeH, oco0as 3HauUMOCTh CEMEWHBIX Y3 - TPEACTaBIAIOTCS HHOCTPAHILY
MaJIONOHATHBIMU U HYX/IAI0TCS B JIOMOJIHUTEILHOM HCTOJIKOBaHUH. BCé 3T0 CBUAETENBCTBYET O
BBICOKOM YpOBHE KYJIbTYpHOU 3ain(poBaHHOCTH TekcTa [1]

OcHOBHasi 1eNIb  NPEAJIAraeMOro  MCCIENOBAaHUS 3aKJIKUYAeTCs B BBIABICHUM U
KJaccu(uKay KIIOUeBbIX NpUEMOB mepenadud (GoHOBOM HH(popMmanuu B pomaHe «bparbs
Kapama3oBbl», yCTaHOBIEHMM B3aUMOCBA3M O3THUX NpUEMOB C  JACTAIU3HUPOBAHHBIM
BOCIIPOM3BE/IEHUEM OBITOBOTO YKJIa/1a U aHAJIW3€ BIMSIHUS TOJOOHOM KyIbTypHOUM HACBIILIEHHOCTH
Ha BOCIPUATUE IPOU3BEICHUS CETOAHAIIHUMYU OTEYECTBEHHBIMY U 3al1aJHBIMU YUTATEISIMH.

OcHoBHast 4yactb. ®OH pomaHa cO34a€TCsI Yepe3 MHOTOYPOBHEBYIO CHCTEMY IEpENaqYH
uH(popMaIuu: CIoBOyNoTpedIeHre, XyI0)KeCTBEHHOE 0POPMIICHHE, CTPYKTypa MMOBECTBOBAHUA,
OBITOBBIC JETalM M CHUCTEMa B3IIAIO0B repoeB. OcoOEHHO spKo mposiisieTcs ¢GOH uepes
UCIIOJIb30BaHUE KYJIBTYPHBIX OCOOCHHOCTEN 310XH. POMaH HACKIIEH CIIOBAMU M BBIPAKEHHUSIMH,
MOHSITHBIMU COBPEMEHHHKAM aBTOPa, TAKMMH KaK: MOHAX-OTIIEIBHHUK («CTapei), MOHaIecKas
KOMHaTa («KeIbs»), YIYCHUK-MOHAX (IOCIYIIHUK)»), TOPTOBEI] BBICIIETO COCIOBHS («KyIell

NepBON THIBIUN»), aJIMUHUCTPATUBHO-TEPPUTOPUATIbHBIE EAMHULBI («TYOCpHUS», «Yye3l»),
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YUHOBHUYBU JIOJDKHOCTU («TUTYJSPHBIA COBETHHK») M PEIIUTHO3HBbIE OObIYaM (KIIOMHHKN,
«MAHUXHUAA»). OTU BBIpAXEHHs MOTPYXKAIOT uuTaTenell B arMocdepy pycckoro ObiTa U
oOuiecTBeHHOU cTpyKTyphl XIX cTonerus [2]

Hanpumep, TepMuH «cTapei» oTpaxkaeT 0co00e IMOJIOKEHHE B PYCCKOM PEITUTHO3HON
KyJBTypE, CBI3aHHOE C JINYHBIM PYKOBOJICTBOM M TyXOBHOM MO IepkKoil Bepyromux. [logo0HbIit
MHCTUTYT IOYTH OTCYTCTBYET B 3allaJHOM XPUCTUAHCKOM TPAAUIIMU, YTO 3aTPyIHSET IOHUMaHUe
XapakTepa IMepcoHaka 30CMMa HMHOCTpPAHIAMM, BOCIPUHHMAIOUIMMH €ro JIMIIb Kak o0pa3s
IIPOCTOr0 MOHaXa-MpPOpPOKa.

Kpome Toro, cnenududeckuii JeKCUKOH BKJIOYAeT oOpaiieHus U (GOpMysbl BEKIUBOCTH
(«OatromIka», «MaTyIlIKa», «Balle OIaropoaue», «Cyaapby»), OTpa)arolue YETKYI0 KIaCCOBYIO
rpajganuio oomecTsa Toi 31moxu. CEerogHsImHeMy PYyCCKOS3BIYHOMY YUTATEII0 MHOTHE M3 ITHX
dhopM KaxKyTCsl apXauyHbIMH U JTUIIEHHBIMH COIMATILHOTO MOATEKCTA, a 3apyOeHbIC MEePEBOJIbI
HEPEJIKO YITyCKAIOT TOHKHE OTTEHKH COLMATbHON TUCTAHIUH, XapaKTepHbIe pyCCKOMY s3bIKy XIX
BEKa.

Oco0OeHHOE BHUMaHHE YIEIEHO OBITy KaK XPaHWUTEIIO KyJIbTYpPHOrO Haciedus. ABTOp
JIETaJIBLHO OMKMCHIBAET OOCTAHOBKY >KHIIMILI, OJICHK Y, TPUEMBI MTHUIIH, OPTaHU3AIUIO MPA3IHUKOB U
noBceaHeBHbINA ocyT. Kuniue dEénopa [1aBinoBuya CUMBOIM3UPYET MOPAIIbHYIO JETPAIALMIO,
BHYTPEHHIOIO JUCTAPMOHUIO M OTCYTCTBHE BBICIIUX [IEHHOCTEH. XaOTUUHBIN OeCropsIoK, rpyOas
0o0CTaHOBKA W HEJENble JIeTall WHTEpbepa CTAHOBSTCS CHMBOJIOM BHYTPEHHETO pPa3IOKeHUs
reposi. MoHACTBIPCKHE MPOCTPAHCTBA, HANIPOTUB, OPTaHU30BAHBI YIOPSIOYEHHO, MOTYEPKHYTO
MUHHUMAJIUCTUYHO Y HATIOJTHEHBI CAMBOJIU3MOM YHUCTOTHI AyXa [3]. Takue mMenoun, Kak OCBEIEHNE
KOMHATBI, TIPOCTOTa YOpaHCTBA M LApsIIUe MOKOH U MOPSAMOK, MEePENaloT OILIYIIEHUE CTPOTOn
JUCUUIIIMHBI U BHYTPEHHEW TapMOHUH.

Jnst yutateneit XIX Beka 3Ta KOHTPACTHOCTH ObLJIa HATIISAIHBIM BOIUTOIIEHHEM THYECKOM
uctuHbl. OJHAKO COBPEMEHHBIM YWTaTEIh, OCOOCHHO 3apyOEKHBIH, PHUCKYET BOCIPHUHSATH
MOJ00HBIE OMUCAHUS UCKITIOYUTENHFHO KaK JIUTEPATyPHBIA MPUEM, TEpsisl TITyOOKUN CHMBOJIHM3M.

CleHbl, CBSi3aHHBIE C OBITOM - COBMECTHBIC Y)KMHBI, Oecellbl B TPAKTHPaX, MOCEIICHUE
rocred - AEMOHCTPHUPYIOT COLMaNIbHBbIE ciIou obmiecTBa. OCOOEHHOCTH MOBEIEHUS 32 CTOJIOM,
BBIOOp Omfon, cmoco0 TPOW3HOIIEHUS TOCTOB M YPOBEHb CaMOOONagaHWs yYaCTHUKOB
NOTYEPKUBAIOT KYJIBTYpHBIE OCOOCHHOCTH W KIJIACCOBBIC PAa3nuuusl. TpagullMOHHAs pycCKas
KyJIbTypa 3aCTOJIMM, XapaKTepU3yOLasici HCKPEHHOCTbIO, OTKPBITOCTBIO U IMOpPOH

M30BITOYHOCTBIO 3MOHI/II71, MMpEaACTABIIACTCA HHOCTPAHHBIM qUTaTCIAM CKOpEC
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rUnepTpoGUPOBAaHHON  SK30TUKOW, HEXENH NOMJIMHHBIM OTOOpaXKeHHEM HalMOHAJIbHOU
CaMOOBITHOCTH.

CrpyKTypa peur NMepcoHaked Takke mepefaéT KyJIbTYpHBIM KOA. Y KaXIOro reposi CBOs
yHHKalbHast peub: OEnop IlaBmoBuu BeipakaeTcsi 6€COpsAA0YHO, UCHIONB3YSI TPOCTOHAPOAHBIE
BbIpaxkeHHs: W OypHble oHMmouuu; IBaH oTIMYaeTcs palMOHANBHOCTBIO U [IIyOOKUMU
pa3MbIIUICHUAMU; AJEIa TOBOPUT MSTKO, COXPAHSISl BO3BBILIEHHYIO TyXOBHYI0 MHTOHALMIO. JTa
JMHTBUCTUYECKAsi HEOIHOPOAHOCTH (POPMHUPYET OOTaThIil COLMAIBHBINA U MICUXOJIOTHYECKUil (hOH
IIPOU3BENIEHUS, OJTHAKO B [IEPEBOAAX OHA YACTO YyTPAYUBAETCS, YTO MEIIAET MOJIHOLEHHO NIEpeaaTh
r1yOuHy 00pasoB repoes [4].

Penurno3uelii  KOHTEKCT COCTaBIsIeT DIIyOMHHBIM croil  (oHOBOM  HH(OpMaLUU.
[TpaBocnaBHasi aHTPOIOJIOTHSA, UIES CTPAaJaHUs KaK MyTU K OYMILEHUIO, IOHATHE COOOPHOCTH,
KOJUIEKTUBHOM OTBETCTBEHHOCTH U IOKasHUS MPOHM3BIBAIOT BECh TEKCT. Peakuus Ha cMmepTh
crapia 30CHUMbI, OXKHJAHHE 4ylda U NOCIEIYIOLIee pa304apOBaHUE HEBO3MOXHO IOHSATH BHE
PEMTUO3HOIO OIbITA MPABOCIABHON TpaJAWIUMU. 3alaJHbli YNTATENb, HE 3HAKOMBIN C JIaHHBIM
TUIIOM JYXOBHOCTH, CKJIOHEH BOCIPMHHMMATh 3TH CLEHBl KaK IPOSBIECHUE MUCTULIM3MA WIH
UPPALMOHAIBHOCTH, TOTZA KaK Il PYCCKOTO KyJiIbTypHOro co3HaHus XIX Beka oHM ObuIn
OpPraHUYHOM YaCThIO PEIUTMO3HOM KU3HHU.

ConuanbHO-MCTOpUUECKUN (OH poMaHa IPOSIBISETCS B U300pakeHUH Cy1eOHOTO0 Ipoliecca
Haja Imutpuem KapamazoBbiM. I1yOGauuHOCTB cyna, poiib MPUCSHKHBIX, OPATOPCKOE MACTEPCTBO
aJIBOKaTOB OTPAXKAIOT 0COOEHHOCTH cyneOHoM pedopmbl 1864 rona. /{1 COBpeMEHHOTO YuTaTess
3TO0 TpeOyeT HCTOPUYECKOrO 3HAHMs, HHA4e MPOIECC BOCHPUHUMAETCS BHE KOHTEKCTa
nulepanbHbIX IpeoOpa3oBaHuit snoxu  Anekcanapa II.  3amaguelii  uyuTarens MoOXeT
UHTEPIPETHUPOBATh MPOHMCXOJsIIee Yepe3 MNpU3My COOCTBEHHOM IPAaBOBOW TpaaulUH, HE
YUUTBIBasi poccuiickyio cnennduxy. ConuaibHO-UCTOPUUYECKUA KOHTEKCT poMaHa MpuoOpeTaer
0co0yr0 3HAYUMOCTh UMEHHO Omarojapsi cyaeOHbIM smu3oaaM. OHU BBICTYIAIOT HE MPOCTO
SIIEMEHTOM CIOKETa, a CBOEro poaa (OKycoM OOIIECTBEHHOTO CO3HAHMs, JAEMOHCTPHUPYS
yCTPOUCTBO MyONWYHOM cdephl, NPUHIMIBI apryMEHTAIMH, BOCIPUATHE YOEAUTEIbHOCTU
JI0Ka3aTeNbCTB, BIUSHUE CTEPEOTUIIOB U OKUJIAHUM TONIBI U KIOPH, GOPMUPOBAHUE MOPATbHON
OlleHKH. YTOOBI MOJHOCTBIO OCO3HAaTh ATH MEXaHU3MBbl, Ba)KHO YUYUTHIBaTh HCTOPHUYECKUI
KOHTEKCT — pedopMbl M 00IIeCTBEHHBIE HACTpOeHUs cepeauHbl XIX Beka. DT0 MOATBEpPKIAeT
uzero JIorMaHa 0 ToM, 4TO TEKCT 0OpeTaeT KU3Hb TOIBKO B CBOEM KYJIBTYPHOM IPOCTPAHCTBE, BHE

KOTOPOTO MHOTHE CMBICIIBI OCTAIOTCSI HEPAZTUIUMBIMH [5].
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[Touemy >xe yYTeHHE OKa3bIBae€TCS TPYAHBIM JaKe U PYyCCKUX uuTaTellell U 0COOEHHO
3aTpyIHEHHBIM 715 3anaaubix? [Ipuunna kpoercs B paznuuusix Bocrnpustus Gpona. CoBpeMeHHbIE
PYCCKHE UMTATENIN COXPAHIIOT HEKOTOPbIE 3HAHUS OTIEIbHBIX AIEMEHTOB KYJIbTYpbl (Harpumep,
3HAKOMBI C OTAEJIbHBIMM CJIOBAaMHU WM IOHHMMAIOT OOIIYH0 KapTUHY MOHACTBIPS WM Cy[a), HO
TEPSIIOT CIIOCOOHOCTh aBTOMAaTHUECKH MHTEPIIPETUPOBATH 3HAKH, MIOCKOJIBKY OOJIbIlIE HE KHUBYT B
YCJIOBUSIX COCJIOBHOIO TOpsiAka W peluruo3Hbix HopMm XIX Beka [6]. 3amagHblii 4yuTaTelb
BIOOABOK CTalKMBAaETCS C COBEPIICHHO HWHOW KyIBTYpoW: Ipyrod (GopMoit penuruno3Horo
NepeXKUBaHUs, JPYTUM COLMATIBHBIM BOCIPUSATHEM MHPA U MHBIMH OOBIIEHHBIMHU NPHBBIYKAMHU.
Taxum 00pa3om, MEPEeBOJUUKH CTAIKUBAIOTCS C BHIOOPOM CTPAaTErHH: COXPAHUTh Uy>KE3E€MHOCTh
TekcTa ((popeHu3aIuIo) Wik aIalTUPOBATh €ro MOJ MPUHUMAIOIIYIO KYJIBTYPY (JIOMECTHKAIIHIO).

Ota npolnemMa sBIsSE€TCS LIEHTPaJIbHOM B Teopuu nepeBoja. J. Haiima yTeepiknan, 4dro
HKBUBAJIEHTHOCTh JIOJKHA OCHOBBIBATHCS HA PEAKLUM YWUTATEN U JOMYCKald 3HAYUTEJIbHbBIE
aJanTaldyd paad JOCTIDKEHUS CXOXKEro BO3JACHCTBHS (Tak Ha3plBaeMas JAMHAMUYECKas
SKBUBAJIEHTHOCTh). JIk. BeHyTu, Hao0OpOT, oOcCyXIaid CTpeMjeHHEe CAenarb MepeBojl
MaKCUMaJlbHO TIJaJKUM U HE3aMETHBIM, YTBEpXKIas, 4YTO TakKUM OO0pa3oM YHHYTOKACTCS
YHUKaJIbHOCTh OPUTMHAJIBHOIO TEKCTa, Mpeajaras B3aMEH COXPAHEHUE YYXJAbIX 3JIEMEHTOB,
MOTYEPKUBAIOIINX OTAUYHS [7].

OcCo0eHHO OCTpO 3TOT BONIPOC Kacaercss Mmpou3BeneHuil JlocToeBckoro, BeAb H3JIUIIHSAS
aJlanTalnys YOpoILAeT Ba)KHbIE IUIACTBI CMBICTA, 3aKIIOYEHHBIE B (POHOBYIO HH(POPMALIUIO
(penuruo3Hple TEPMUHBI, COIMAJIbHbIE OOpalieHus, ObIToBas armocdepa), a upe3MepHas
OpHUEHTAIMS HA OPUTMHAIBHOCTD 0€3 MOSICHEHUH BBI3bIBAET YYBCTBO HEMPOHUIIAEMOCTH TEKCTA.

B urore cpencrsa BelpaxkeHust (oHoBoW nHpopmanmu B «bparbsax Kapama3zoBbIx» MOXKHO
OMHUCaTh KaK CUCTEMY KaHAJOB: JIEKCUKA pealuil U KYJIbTYpPHO MapKHUPOBAHHBIX CJIOB (BKJIOUast
oOpallieHus1), IpeaMeTHO-ObITOBBIE JETAIN KaK 3HAKU COLMAIbHON U HPABCTBEHHOW CTPYKTYPBI,
pedeBasi XxapaKTepHUCTUKa KaK CIOCO0 MOKa3aTh «TUIl CO3HAHMSD Teposi, PEIUTHO3HbIE KOAbI KaK
[TyOMHHBIA CMBICIIOBOM KapKac, KOMIIO3UIIMOHHBIE M >KaHPOBBIE (OpMBbI (BKIIOUYast CcyaeOHbIe
CIICHBI) KaK aKKyMYJISTOPbI HCTOpUYecKoil amoxu [8]. M uem 3Hauumee 3ToT (HOH A1 aBTOPCKOU
UJeu, TEM CHJIbHEE €ero IMoTeps BIMSIET Ha MPOUYTEHHE: YUTATeNb MOXET YJIOBHUTH (palymy, HO
YTPaTUTh KyJAbTYPHYIO JIOTUKY, U3 KOTOpOH Yy JlOCTOEBCKOrO BBIPAcTalOT MOpalbHbIE U
¢dmnocockre HaNpsHKEHUS.

Takum o6Opa3zoM, ¢onoBas wuHpopmanuss B «bparesix Kapama3oBbix» sBiseTcs
MHOTOCJIOMHOM CHCTEMOM KyJIbTYpHBIX KOAOB. OHa HE TOJBKO CO31a€T HMCTOPHUYECKYIO

JOCTOBCPHOCTH, HO U CIIYXKUT MHCTPYMCHTOM (i)I/IJ'IOCO(i)CKOFO BBICKa3bIBaHMs. BEITOBBIC JcTaliv,
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peueBble (OPMBI, PEIUTMO3HBIE pEAIMHM U COLMAIBHBIE CTPYKTYpbl O0OpasyloT eauHOe
CEeMaHTUYECKOe 110JIe, 6€3 KOTOPOro HEBO3MOKHO a/1eKBATHOE IOHUMAaHKUE POMaHa.

3akmouenue. IlpoBenéHHoe wuccnenoBaHHE TOKA3bIBAeT, 4TO (OHOBas HMHQPOpPMAIMS B
pomane @D.M. JlocroeBckoro «bparbs Kapama3oBb» mnpenctaBiusieT coOOH BaKHEUIIHMA
KOMIIOHEHT ITOBECTBOBaHMs, (OpMHUPYIOLMH (pyHIaMEHTalIbHOE OCHOBAaHUE XyJO0XKECTBEHHOM
peanpHOCTU Ipou3BeneHus. VIMeHHO uepe3 He€ abcTpakTHble (PUIOCOPCKO-IICUXOIOTHYECKUE
KOHLCIIUU II0JIy4al0T KOHKPETHBIE HCTOPUYECKO-KYJIbTYpHBIE ouepraHusd. I[loBcenHeBHbIE
IPEAMETBI, YCTOSBILINECS peueBbie 000POTHI, OOLIECTBEHHOE PACCIOCHHUE, PEIIUTHO3HBIC B3IISIIBL,
IOpUJIMYECKHUE TPOLIEYPbl U FOCYIapCTBEHHBIE MHCTUTYTHI CIyXaT HE TOJbKO MIUIIOCTPALUAMU
3MO0XH, HO ¥ KJIFOYEBBIMU OPUEHTHPAMHU JJIsl TOJIKOBaHUS ueit [9].

,Z[GTaJII/ISaHI/IH HOBCGI[HGBHOfI KHU3HU B MMPOU3BCACHUHN  HAIACIACTCA FJIy6I/IHHI>IM
KOHICIITYAJIbHBIM 3HAQYCHHUCM: KAapTHUHBI ZIOMaHIHef/'I 06CT3.HOBKI/I, putyajibl €Jbl, ITPUBBIYKA
oOuTarenel MPOCTPAHCTB PACKPBIBAIOT BHYTPEHHUE KaueCTBa T'€POEB U COCTOAHUE colmyMa. Jlom,
MOHACTBIPb, TOCTUHUIIA, CYeOHOE MOMEIIEHUEe — 3TO HE MPOCTO MeCTa JEHCTBUM, a 3HAKOBbIE
CHUMBOJIbI, KaX/blii M3 KOTOPHIX BOIUIOLIAET COOCTBEHHBIM THUIl CO3HAaHUS U LEHHOCTH. Tak,
MMOBCCAHCBHOCTL Y I[OCTOGBCKOFO BBICTYIIA€T MOCPCAHHUKOM MCKIAY O6HI€‘-IGJIOB€‘~I€CKI/IMI/I
MBICIISIMU U TIEPCOHAJIbHBIMU JKU3HEHHBIMU NyTAMHU nepcoHaked. HeszHanue ObITOBOM U
COLMAIbHOM CHMBOJIMKH CIIOCOOHO NPHBECTH K MOBEPXHOCTHOMY IMOHMMAaHHIO KOH(IMKTA U
OTPaHUYEHHOMY BOCHPUATHIO 3aMbICIIa MUCATEs.

Peanuzanuu GoHOBOrO C1osi CHOCOOCTBYIOT KOMILUIEKCHBIE CPEACTBA: 0co0asi KyJIbTYpHO-
HaIllpaBJICHHAad JICKCHMKA, HWHAWBHUAYAJIbHO OKpallCHHas pcUb HepCOHa)KeI\/JI, CHMBOJINYECKU
CTPYKTypUPOBaHHOE MPOCTPAHCTBO, OTCBUIKM K pEIUruu, ucropuueckue ¢(akrel. Bee st
KOMIIOHEHTHI 00BbETUHSIOTCS B €AMHYI0 CEMAaHTUYECKYIO CUCTEMY, I7Ie KaXJ10€ CIIOBO, BHIPAXKEHUE
HJIN OCKOpaTUBHAA ACTAJIb CBA3AHLI C KOJUIEKTUBHOM ITaMSTBIO DIIOXH. CHGI[OBaTeJ'II)HO, pOMaH
CTaHOBUTCA CBOGO6pa3HBIM MHOT'OCJIOKHBIM KYJBTYPHBIM TEKCTOM, Tp€6y1-OHII/IM OT YUTaTCIAd
aKTHMBHOM BOBJIEYEHHOCTU U MHTEIICKTYaIbHOW BOCTIPUMMYUBOCTH.

CoBpeMeHHBII POCCHICKHII YuTaTeNb HCIBITHIBAET TPYIHOCTH B BOCHPUATHU pPOMaHa
IJIaBHBIM 00pa30M BCIIEICTBUE BPEMEHHOW OTHANIEHHOCTH: U3MEHEHHSI COIIMAIbHON CTPYKTYPHI,
yTpara COCJIOBHBIX TpaJULUH, SBOJIOLUS S3BIKOBOM NPAKTUKH W CHHMKEHHE POJM PEJIUTUN
OPUBOIAT K TIOT€pe MHTYUTUBHOIO pACIO3HABAHUS MHOXECTBA CHUMBOJIOB M HaMEKOB,
3aJI0’KEHHBIX aBTOPOM. MHOTHE acleKThl, ObIBIINE OYeBHIHBIMU 711 aynuTopun XIX Beka, HbIHE

TpeOyIOT JTOMOJHUTENBHOTO OOBSCHEHUS W BOCCTAaHOBJIEHHUS YTPAu€HHOTO KYJIBTYPHOTO
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KOHTeKcTa. TeM He MeHee HaJu4Hhe COOTBETCTBYIOIIMX HCTOPUYECKUX M KYJIBTYPHBIX 3HAHUMN
MTOMOTaeT BOCCTAHOBUTDH ITyOUHHBIN cMbICK TekcTa [10].

3arnagHOMy YMTATEII0 JOMOJIHUTEIbHO IPUXOIUTCS MPEOJ0JIeBaTh €€ OHY Mperpagy —
MEXKYJIBTYpHYIO qucTaHiuio. [lepen HUM BO3HUKAET 3a7ja4a OCMBICIEHUS Yy>KOM MEHTaIbHOCTH,
OCHOBAaHHOIl Ha TMPaBOCIABHOM CO3HAHUHU, OCOOCHHOW MOJAENU OOIIECTBEHHBIX CBs3EH,
YHUKAJIbHONH SMOLMOHAIBHOCTH W (opmax B3aumopaencTBus. l3-3a 3TOro pomMaH pHUCKYET
MPEBPATUTHCSI B OTBICUEHHYIO (PHIIOCOPCKYIO PadOTy WM Cyry0O IMCHXOJIOTHYECKYIO JIpamy,
JUIIUBIIUCH CBSI3U C OPUTMHAIBHOW KYJIBTYPHOW CpPENOM, YTO HEU3MEHHO COIPOBOKIAECTCS
MOTepeil 4acTu BaXKHBIX CMBICIIOB. 3a1a4a MepeBo/ia BHIXOIUT AAJIEKO 33 PAMKH ITPOCTOM SI3bIKOBOM
TpaHchopMaIiK U IPEBPALLACTCS B KyJIbTYPHOE MOCPETHUYECTBO, YCIEX KOTOPOTO OMpeeisaeTcs
BbIOpaHHOM CTpaTeruei COXpaHeHus: UCXOAHBIX 3HAYEHUH.

CrnenoBarensHo, poman «bpares KapamaszoBer» mpezacrasisier co0oil mpou3BeneHHE
BBICOYANIIIEH KyJIbTypHOM KOHIEHTpauuu, rAe (oHoBas uHGOpMAIUS CIY)XUT OCHOBHBIM
UHCTPYMEHTOM (POpPMHUPOBAHUS XYJOKECTBEHHBIX CMBICIOB. OHa OpraHuyHO OOBEIUHSET
mry6okue Qunocodekre mpodieMsl ¢ IeHCTBUTENBHOCTEIO KOHKPETHOTO MEpHUoa, MpeBparas
KHUTY B YHHUKAJIbHOE€ COUYETAaHHWE YHMBEPCAJIbHBIX UCTHH M HALIMOHAIBHBIX 4epT. TpyaHocTu eé
BOCIPUSATHSI CBUIETEIBCTBYIOT HE O HENOCTaTKe, a O OOrarcTtBe cojaepxkaHus, TpeOyrolem
AKTUBHOT'O BOBJICUEHUS YNTATEIS B IPOLIECC TIO3HAHMUS.

dunonoruyeckoe  M3ydeHue  (QOHOBBIX  ACMEKTOB,  CIEJOBAaTE€IbHO, CTAHOBHUTCS
00s13aTeNbHBIM 3TAllOM IMOJHOLIEHHOTO IPOYTEHHsS poOMaHa, a cama mnpobinema (OHOBOM

uH(pOpMaIMu 3aHUMAeT BaAXKHOE€ MECTO B COBPEMEHHOM CHUTyallMH TI00aJbHOTO KYJIBTYPHOTO

oOMeHa.
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Ileren Abaii BakbIT:KAHYJIBI

VYuupepcuret Kazaxcrancko-Amepukanckuii CBOOOIHBIH YHUBEPCUTET

MMPUEMBI IEPEJAYMA ®OHOBO MH®OPMAIIAU B IEPEBOJIE POMAHA ®.M.
JOCTOEBCKOI'O «bPATBbS KAPAMA3OBbI» B IIEPEBO/IE K. TAPHETT

AnHoTanus: CraThs IOCBALIEHA U3YUYEHUIO METO/IOB MEPEAAYH KyJIbTYPHOTO KOHTEKCTA IpU
nepesoge pomana @O.M. JlocroeBckoro «bpares Kapama3oBel» Ha aHIVIMHCKUM S3BIK,
BoinosiHeHHOM Koncranc ['apuert. MccnenoBanue akTyanbHO BBUAY CIIEU(BHUKU TPOU3BEACHUN
aBTOpa, U300MITYIOIUX IEMEHTAMU PYCCKOM KyJIbTYpHOW Cpeibl, HCTOPUUECKUMHU JAETAISIMU U
JTYXOBHBIMH CHMBOJIAMH, KOTOpbIe TpeOylOT 0CO0Or0 MOAX0Aa K TEepPEBOAY, MOCKOJIbKY OHH
3a4acTyl0 OCTAlOTCsl BHE IOHUMAaHHUS uyuTaTenell 3apyOexkHoil aynutopuu. OCHOBHOH 1LIEJbIO
paboThl sABISETCSA BBISIBIEHHE OCHOBHBIX CIIOCOOOB BOCHpOM3BEACHHs (DOHOBOrO Marepuaia B
Bepcuu [apHeTT M MpoBeleHUE MNapajuIeIbHOIO CPABHEHUS MCXOJHOIO PYCCKOIO TEKCTa C
aHMIMICKUM TiepeBoAoM. [l AOCTHKEHHMsl LeNd MPUMEHSUIUCh METOAMKHM KOMITapaTUBHOIO
aHajin3a, H3Yy4YCHHSA KOHTCKCTAa MW aHaJIM3a HGpGBOIL‘ICCKOﬁ TeXHUKH. HTOroBbIe BBbIBO/JbI
ACMOHCTPUPYIOT AKTHBHOC HCIIOJB30BAHHUEC IICPCBOAYMKOM TaKHUX IIPUCMOB, KaK II€pcaadya
PYCCKHMX UMEH JIATUHULIEH, Pa3BEPHYTHIN IIEPECKA3 CIIOKHBIX IOHATHH, YIIPOLIEHHUE JIEKCHYECKOTO
HAIIOJHEHMSI, COKPAILEHHE BTOPOCTENEHHBIX AETalel U KyJIbTypHas MHTEPIPETALNs HEKOTOPBIX
ANIEMEHTOB. Pe3ynbTarel nccie10BaHNs CBUJIETENIbCTBYIOT O CTpeMJIeHUH ["apHeTT caenaTh poMaH
JIOCTYITHBIM IIMPOKOMY KPYTy aHIJIOTOBOPSIIIMX YUTATENEH, XOTS MHOIJA 3Ta UEIb JOCTUTAETCS

LIEHOM yTpaTbl OTACIIbHBIX CMBICJIOBBIX HFOAHCOB U 0COOCHHOCTEH OpHrHH&J’ILHOfI CTUJIMCTHUKH.

Knrouesvie cnosa: onosas ungopmayus, xyooxrcecmeenuvlii nepesod, nepesooosedeHue,
nepegoodueckue mMpaHcopmayuu, MeHCKYIbmMyPHAas KOMMYHUKAYUS, —peanuu, KyJIbMmypHblil
KOHMEKCM, Npou3eedenue.

Keywords: background information, literary translation, translation studies, translation

transformations, intercultural communication, realities, cultural context, work.

Beenenue. XynoKeCTBEHHOE INPOU3BENCHHUE B IIEPEBOAE CTAHOBUTCS MOCTHUKOM MEXIY
KyJIETypaMU, U 3ajJa4a [epeBOIYUKA 3aKJII0YACTCS HE TOIBKO B TOYHOM Iepefade CIOKeTa, HO U
COXpaHEHUHU NIYOWHHOTO CMBbICIIA, BKJIIOUAs UCTOPHUUECKHUI U KyJAbTypHBIM noarekcT. Oco6eHHO

TPYIHOM CTOpPOHOM 3TOro mpolecca OKa3bIBaeTcsi padoTa C Tak Ha3blBa€MbIM (OHOM —
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COBOKYIHOCTbIO YHUKAJIBHBIX ()aKTOB U MPEICTABICHUN, OTHOCSIIUXCS K KyJIbType U UCTOPUHU
Hapoza, TOBOPAILETO HA A3BIKE OPUTMHAJIA. DTU CBEACHUS JIETKO BOCIPUHUMAIOTCS YEJIOBEKOM,
3HAKOMBIM C SI3BIKOM U KYJIBTYPOU aBTOpPA, HO OKa3bIBAIOTCS COBEPIICHHO HE3HAKOMBIMH YEII0BEKY
VWHOU SI3bIKOBOM CPENBI.

Poman ®.M. JloctoeBckoro «bparbsi Kapama3oBbl» NPUHAIIEKUT K YUCITY BaXKHEUIIIHMX
NaMATHUKOB pycckoil mpo3bl XIX Beka. Ero crpanuiibl OyKBaJIbHO IPONUTAHbl YHUKAJIbHBIMU
KyJbTYPHBIMH UY€pPTaMU CBOETO BPEMEHHM, TaKMMM KaK HCTOPUYECKUE COOBITHSA, COLUAIbHBIC
HOPMBI, 00bIYau M PEIUTHO3HBIEC B3MIISABI, XapaKTePU3YIOIIHEe POCCUICKOE OOIIECTBO TOM SMOXH.
3agaya nepes MepeBOIYMKaMHU, paObOTABIIMMM HaJ POMAHOM Ha MHOCTPAHHBIE SI3bIKM, CTOsUIA
HENpoCTasi: HATU C1oco0 JOHECTH BCIO MTOJHOTY 3TOI0 KOHTEKCTa MHOCTPAHHBIM yuTarTelsiM [1].

HaubGonee wusBectHblil mpumep mnonobHoro mnepeBoga — Bepcusi Koncranc [apaerr,
co3faHHas B nepBble Jgecarwierns XX Beka. Ee mepeBox, HECMOTps Ha NPU3HAHUE IIUPOKOU
yOJIMKY, BBI3BAJI HEMAJIO KPUTUYECKHUX OT3BIBOB CPEH CIELMATUCTOB, OTMEUABIINX U3JIUILIHIOK0
JIETKOCTh OOpalIeHUsl ¢ KyIbTYPHO 3HAUUMON MH(OpMaIMel, NPUBOIUBIIYIO K CYLIECTBEHHBIM
U3MEHEHHUSIM B BOCIPUATHH 00pa3a KM3HM U Tpaaulmii Poccun Havana Bropoil nmonoBuHbl XIX
BEKa.

Henbto naHHOW cTaThu SIBJISETCS CPAaBHUTEIbHBIM aHAIU3 NPUEMOB Iepenadu (HhoHOBOM
UHOPMaLUN B OpUTHHAIBHOM TekcTe pomaHa @.M. Jlocroesckoro «bpatbst Kapamas3oBel» u ero
annmiickoM nepesoze K. I'apHerr.

OcHoBHas yacTb. «bpates Kapama3oBbl» BKIIIO4arOT OoraThlil MiacT KyJlbTypHO-(hOHOBOM
uH(pOpMaIH, BOIUIOIIEHHON MOCPEICTBOM MHOXECTBA ACIEKTOB IMOBECTBOBAHUS: COLIMAJIBHO-
KyJAbTYPHBIX SIBJI€HUH, PpEIUTHO3HOM TEPMUHOJOTMH, (OPM BEXKIMBOCTH U  OBITOBBIX
noapoOHocTel. VIMEHHO 3T KOMIOHEHTH! (POPMHUPYIOT YHHMKAJIbHOE MOHMMAaHHE POCCUHCKON
peanabHOCTH MO3aMPOIIIOTO CTOJIETUS U MOTPY’KAIOT YUTATENs B aTMOC(EPY HCTOPUUECKOM SMOXH.

@oHOBas JIEKCHKa B POMAHE OXBAaThIBAET pa3Hble Tpymmbl peanuil. [Ipexne Bcero, 310
peTUrno3Hast JIEKCHKa, KOTopasi BbIpa)kaeT KaKk XpUCTHAHCKUE MTPEICTABICHUS, TaK U OCOOEHHOCTH
pycckoro mpaBociaBus. Croma OTHOCSTCS CIIOBA U BBIPDAKEHUS: «CTapel», «IyXOBHHK»,
«HCTIOBEbY, KCKUTY», KIIOCTPUTY, KYyTOTHUKY», «4aCOCIIOBY», «CXUMay, «rociaymanue». [lonooHbie
CJIOBA aKTyaJI3UPYIOT KOH(ECCHOHANIbHYIO MPUHAITIEXKHOCTh FE€POEB, IEMOHCTPUPYIOT BaXKHOCTh
PEJINTHO3HBIX IMPAKTHUK B WX JXM3HU U YKa3blBalOT Ha MOpPAJIbHO-HPABCTBEHHBIE KaTE€rOpPHH
PYCCKOI'O CO3HAHUS.

Crnenyrolryo BaKHYIO TPYIIy COCTaBIsieT OBbITOBass M OSTHOrpauueckas JEKCHUKa,

BKJIIOYArOI1as B ce0sl Ha3BaHUs IPEIMETOB, IBJICHUN U TpaJIULIUi, XapaKTEPHBIX JJI1 POCCHUIICKOTO
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counyma XIX Beka: «Jantu», «u30ay, «KBac», «CaMoBapy», «0apuH», «KPECTbIHUH», «MYKUKY,
«KYJa4eCTBO», «TPETEHUCKUU CYI», «XOJOM». DTU E€IMHHUIbI MO3BOJIAIOT BOCCO3/aTh KOJIOPUT
PYCCKO# POBHHIIMU U COLMANbHON uepapxun. Hanpumep, ynoTpebiaeHrne Takux peainidi B peun
repoeB MOAYEPKUBACT MIPUHAIICKHOCTD K ONPEACIEHHOMY COCIOBHUIO M 00pa3 )KU3HU MEPCOHAXKA
[2].

Pabota nepeBomumnka ¢ mogoOHBIMHU (PparMeHTaMHU COTIPSKEHA C CEPbE3HBIM BEIOOPOM: JTHOO
COXpaHITh ayTEeHTHYHOCTh OPUTHHAJBHBIX BBIPA3HTEIBHBIX CPEICTB, IepenaBasi cBoeoOpasue
HAIIMOHAJIFHOW MEHTAJIBHOCTH, JHOO TOIBEPrHYTh Marepuaj aJanTaluu, oOJeryaromei
BOCIPUSTHE 3alIaJIHOTO yuTaress. M3ydyenue paznuuuii MeXly OpUTrHHAIBHBIM TEKCTOM pOMaHa
u anmmiickoil Bepcueit Koncranc ['apHeTT moMoraer MmpojUTh CBET Ha IVIABHBIE MEXaHU3MBbI
nepenadn ¢GoHOBOW HMH(POpPMAIMM W TOKa3aTh pPEIICHHs, NPUHATHIC TEPEBOAYUIICH st
NPEOJOJCHUS TPYIHOCTEH BOCIPHUATHA PYCCKOS3BIYHBIX KYyJIBTYPHBIX pealuid B JIPYroM
JUHTBOKYJIBTYPHOM MPOCTPAHCTBE.

Paccmorpum B Tabnune 1 cpaBHUTENbHBINM aHanu3 nepenadu (GoHoBod HMHOpManuu B

opuruHaine pomana u neperone K. ['apuerr:

Tabmuma 1 - CpaBHHTENbHBIM aHaIW3 Tepernadd (GOHOBOM WHPOpPMAIIMH B OPUTHHAIIEC

pomana u nepesoge K. I'apuert

®parmMeHT [TepeBon Tun ¢ponooit | [lepeBomueck KommenTapuit
OPUTMHAJIBLHOT K. nHpopMauu U IIpueM
0 TEKCTa I'apuerr
O6apuH master coluaibHas KyJIETypHas nepeiaeT ooLuii
peanus aJanTanus COLMAJIbHBIN
CTaTyc, HO
yTpayuBaeTcs
KYJITypHast
cnenuduka
oOpareHus
ITOMEIIK landowner | cormanbHas reHepanusal | IMOHATHE
CTPYKTypa us yIIPOIIAeTCs,
HCYE3AET CBA3b C
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COCJIOBHOM
cucreMoil Poccun
yE3AHBIN Topo]l | town aJIMUHUCTPATUB | TeHepaiu3al | afMUHHCTPATUBHAS
Has peanus us cneuupuka
OpUTHHAJIa He
coxpaHsercs
TPaKTUP tavern ObITOBast peasinsi | GyHKUMOHAJb | Iepenaercs olriee
HBIN 3HAUEHHE, HO
SKBUBAJIECHT | TEpseTCs
HALlMOHATbHBIN
KOJIOpUT
cTapen elder penuruo3Has (YHKIIMOHATb | HE TIOJTHOCTHIO
peanus HBIM aHaJOr | OTpa)aer
[IPaBOCIAaBHYIO
TPaTULIHIIO
cTapyecTBa
Oarrolka father pENUTHO3HOE KyJIbTypHas WCIIONIB3YeTCS
oOpareHue aJanTanus Ooitee
YHUBEPCAJIbHBII
TEPMHUH
MOHACTBIPb monastery | peIMrao3Has pSIMOi 3HaueHHe
peanus SKBUBAJIEHT | Iepenaercs
JIOCTaTOYHO TOYHO
pyoIbH rouble HSKOHOMHUYECKAsl | TPAHCIUTEpa | COXpaHSETCs
peanus s HaIlMOHAJIbHAs
cnenuduka
YMEHBIINUTENbH | YOPOILEH | pedeBas PeLyKIHs SMOIMOHATbHAS
o- Bl XapaKTepUCTHKA OKpacka peuu
JlacKaTeJbHbIE IIepCOHAXEN
(hopmbl UMEH YaCTUYHO
yTpauynBaeTcs
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HccnenoBanne NpesioKEHHBIX MPUMEPOB JIEMOHCTPUPYET pa3zHOOOpazue MOAXOAOB,
ucnoibp3yeMbix ['apHeTT npu nepeaade GoHoBoi nHGopmanuu. Yaiie Bcero BCTpeyaeTcss METO
0000mIeHnsi, TpPU  KOTOPOM  yHHMKAJbHBbIE  HAIMOHAJIBHBIE  KOHLENTHl  3aMEINalOTCs
YHUBEPCAJIBHBIMU CJIOBAMH, JOCTYITHBIMU [IOHUMAaHUIO aHIJIOSI3bIYHOIO yuTaTens [3].

Eme omna pacmpocTpaHeHHas TEXHHKa — KYJIbTYpHas ajanTaius. 37ech MepeBOTYHK
npuberaer K BbIOOpY BBIpOKEHUH, ONM3KUX IO 3HAYCHHIO BHYTPH LIEJIEBOW KyJbTypbl. Tak,
HalmpuMep, TMOHATHE «OapuH» TepeBelIeHO Kak «master», oOO3HaYaromee IOJI0KEHHE
COLMAIBHOTO JIOMMHUPOBAHMS, OTHAKO OHO HE CIOCOOHO TOYHO OTPA3UTh TOHKOCTU POCCUHCKOTO
JBOPSIHCKOTO CTaTyca M cUCcTeMy KiiaccoBoro aenenus Poccuiickoit mnepun.

Kpome toro, @.M. JIocTOEBCKUI1 UCMIONB3YET JIEKCUYECKUE ETUHUIIBI C SIPKO BBIPAKEHHOM
HAI[MOHAJIbHO-KYJIBTYPHON KOHHOTALMEH, BKJIFOYas IPOCTOPEUHsl, TOBOPHBIE (POPMBI, apXau3Mbl U
LEPKOBHOCIIABIHU3MBI: «aJIKOHOCT», «I1a4€ YasHUA», «BPAKUHAY, «JIUXOUMEL», KYMBIKHYTb». 1X
POJIb 3aKJIIOYAETCSl B YCUJICHUH ayTEHTHYHOCTH MMOBECTBOBAHMS U BOCCO3/IaHUU PEUYEBOU CpPEIIb
repoeB. DTH JIEMEHThI HEPEIKO SBISIOTCS MapKepaMH SMOXH, MEHTAIUTETa U JIaXKe COLIMALHOTO
nopTrpera nepcoHaxa [4].

Taxke mUMeercss psii CUTyalMii, KOTna MEpeBOTYMK COXPAaHSET OPUTHHAIBHYIO (hopmy
BBIPOKEHUS IyTeM TpaHCKpUNIMU. [10M0OHBIA MOIX0A MPUMEHSETCs, CKaXeM, Npu Iepenade
TEpMHUHA «pyOJiby», MOTYEPKUBAst TAKMM 00pa30oM HAIlMOHAJIBHYIO OKPACKY JIE€HE)KHOTO HOMUHAIA
Y COXpaHss NOUIMHHOCTB 3JIEMEHTA KyJIBTYPHOTO HACIENS.

Oco60e BHIMaHUE 3aCTy>KUBAET MPoOIeMa NEPEeBoOa PETUTHO3HOM JIEKCUKH, 3aHUMAIOIIEH
LEHTpaJIbHOE MeCTO B poun3BeaeHusx JloctoeBckoro. [Tucarens nryOoko uccnaenyeT BHyTpEHHUI
MHUp TepoeB U MPaBOCIABHYIO Bepy, NMpHJaBas peIuruud ocoboe 3HaueHHe B (OpMUpOBaHUU
xapakTepoB nepconaxeill. Koncrantun ['apHerT npu padore ¢ mo1o0HOM JIEKCUKOH MPeanounTaeT
noaouparb (QYHKIMOHAIbHO OJIM3KHE aHAJIOTH, IO3BOJISIIOIINE TNPUOIU3UTh CEMaHTHYECKOe
3HaY€HHE PEJINTHO3HBIX TEPMHUHOB, HO MPH 3TOM TEpSIETCS OTTEHOK 0CO0O0M pyCCKOM JAyXOBHOM
KYJIBTYPBI M IPaBOCIABHBIX TpaauLui [5].

OTnenbHOrO paccMOTPEHMs 3aCiLy’KMBAalOT MOMEHTBI W3MEHEHHs CTHJS AWAJIOrOB M
obpamenuii.  OpuUTHHAJIBHBIA  PYCCKMM  TEKCT  OOrar  HMCIHOJb30BAaHMEM  JIACKOBO-
T00pOoXKeNaTeNbHBIX COKPAIIEHHBIX (OPM HMMEHH, MPOCTOPEYHBIX M HAPOAHBIX MPHUBETCTBHIA,
CO3JAI0IIMX KHUBOCTh U TEIUIYI0 arMocdepy paszroBopa. OpHako B mepeBoje ['apHeTT MHOrue
NoAOOHbIE  HIOAHCHI  yTPAauuBalOTCA, YCTymas  MECTO  MEHee  OKCIIPECCHBHBIM U
CTaHAapTU3UPOBAHHBIM (HOPMYIUPOBKAM, B HEKOTOPBIX CIydasX Aa)ke MpPOIYyCcKas XapaKTepHbIE

pycckue oOparieHus: BOBCE.
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Wtak, npoBeAEHHBIN CpaBHUTENIbHBIN aHATU3 BBISBISAET COYETAHHME IBYX TEHICHIMI B
noaxoje ['apHeTT: cTpemiieHrue COXPaHUTh KITFOUEBbIE CMBICIIBI HICXOAHOTO TEKCTa, OIHOBPEMEHHO
JIOITyCKasi HAMEPEHHOE YIPOIIEHHE PsA/a HIEMEHTOB, PACCUNTAHHOE HA 00JIeT4Y€HHOE BOCTIPUATHE
AHTJIOA3BIYHBIMU YU TATEIISIMU.

3axmiouenue. IlpoBenénHas pabora OblIa COCpeqOTOYEHA HA H3YYEHHUHM MEXaHH3MOB
TPAHCISALUU KYJIBTYPHOTO M UCTOPHUECKOTO KOHTEKCTa B aHIIMIICKOM BapuaHte pomana @.M.
Hocroesckoro «bparea KapamazoBb», mnoxarorosiieHHoM Koncranc I'apHerr. Mertog
COTIOCTABJICHUS] OPUTMHAJIBLHOTO TEKCTa W HUTOTOBOTO TMEPEBOJAa MOMOI YCTAHOBHUTH CHEKTP
npUEMOB, KOTOPBIMU TOJb30BAJICA MEPEBOAYMK Ui aJCKBATHOTO M3JIOKEHUS HAIMOHAIbHO
JIETEPMUHUPOBAHHBIX 3JIEMEHTOB [6].

Tak Ha3piBaeMast (hoHOBasI MH(GOPMALIKS B POMAHE MPEICTaBlIeHa PAa3HOOOPa3UeM aclIeKTOB:
COIIMANILHBIMA ~ CTPYKTYpPaMH, OOTOCIIOBCKOW TEPMHHOJIOTHEH, CHEIU(UKON YIpaBICHUS
rocyaapCcTBOM, TOBCEIHEBHBIMU MPUBBIUKAMU U (QopMaMH pedyeBOd KOMMYyHUKanuu. Bce
MEPEUYHCICHHBIE XapaKTePUCTHKU 00pa3yIoT ETOCTHYIO0 KapTUHY poccuiickol xu3Hu XIX Beka,
co3/1aBasi TOT CaMbli KyIbTYpHBINH (DyHIaMEHT, Ha KOTOPOM CTPOHUTCS XyIO0>KECTBEHHBINH 00pa3
MIPOU3BEICHUSI.

O0630p KOHKPETHBIX MEPEBOMYECKUX PEIICHHN CBUAETEILCTBYET O MPUMEHEHUHU [apHeTT
1enoro crnekrpa TexHuk. Cpenu HanbOonee YacThiX — 3aMeHa Crelu(UYHBIX MOHATUI 00IKUMU
TePMUHAMU («T€Hepalu3alus»), MOA00p aHaJOroB, COOTBETCTBYIOIIMX UYKOM KyJIbType
(«KynbTypHast ajanTaius»), HUCIHOJIb30BAaHUE aHAJOTUYHBIX 3HAYeHHH («(PYHKIIMOHAIbHBIC
HKBUBAJICHTHD») U COXpaHEHHE MEepBOHAYANIbLHON opdorpaduu («TpancauTepanus») [7].

[Togxon reHepanu3aiui BhIpaXaeTcsl 3aMEHOM 0COOBIX KYIbTYPHBIX (DEHOMEHOB OOIIUM,
MOHATHBIM JUIsI MHOCTPAHHOW ayAuTOpuu ciloBoM. Hampumep, cnenuanbHble 0003HAUYEHUs
aJIMUHUCTPATUBHO-TEPPUTOPUATIBHBIX €IWMHUI] WM YCTOSBIIUECS COIMAJIbHBIE KaTerOpuu
nepeBonUauCh ['apHETT HEWTpadbHBIMU KATETOPUSIMU, KOTOPBIE JIUIIb MPUOIU3UTEIHHO
COOTBETCTBYIOT HM3HAYAJIbHOMY 3HAQUEHUIO W JIMIIEHbl MNPUCYIIUX OpPUTHHAITY HCTOPHKO-
HallMOHAJIbHBIX OTTEHKOB.

Meton KynbTypHOW aJanTalMil peaju3yeTcss TOTAa, KOraa TEepPeBOMYMK BHIOMpAET
OMmKalIuil aHaJIOT B TMPUHUMAIOIICH KYJIBType, CTPEMsICh YNPOCTUTh BOCHPHUSITHE TEKCTa
WHOCTPAaHHBIM uWTaTeneM. TeM He MeHee, MOAOOHBIA MOAXOJ CIHOCOOCH YaCTUYHO CTUPATh
VHUKQIbHYIO HAIMOHATBHYIO CaMOOBITHOCTh TMpou3BeneHus. [lpuem (QyHKIIMOHATBHBIX

COOTBETCTBUM qJame BCCTO HAXOAUT NPHUMEHCHUC IIPpU IIEpeaadc peHHFHOSHOfI TEPMUHOJIOTUHN U
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TUTYJIOB, KOTJ]a BBIOMPAIOTCA CIIOBA, CXOXKHE MO0 CBOEMY HAa3HAYEHUIO C PYCCKUM BapHAHTOM, XOTS
MOJIHOE COBMajicHUE QYHKIUN ObIBACT 3aTPYIHUTEIHHBIM [8].

Hcnosb30BaHre TpaHCIAUTEpPALUUH BCTPEYAETCS TOpPA3A0 pPeke, HO UMEHHO 3TOT IPUEM
CIOCOOCTBYET COXPAHEHUIO YHUKAJIbHOW HAIIMOHAJIBHOM OKPAacCKM TEKCTa U MOMYEPKUBAHUIO
JIOKaJIbHOM IPUHAIEKHOCTH ONPEAEIEHHBIX peanuil. [[pumepoM ciry>KUT CUTyalus, KOrjia UMeHa
JIEHEXKHBIX €IMHHULl U PEJIKUE KyJbTYpHbIE TEPMHUHBI BOCIPOU3BOIATCS B OPUTHHAJIEC 3BYyYaHMUS,
MOYEPKUBASI HEMTOBTOPUMBIN KOJIOPUT.

JIOTIOTHUTENHHO CPaBHEHHE IMO3BOIHIO OOHAPYKUTH OOLIYIO TCHICHIUIO K CMSTYCHHIO
WHJUBUlyaIbHOW MaHEpbl BBICKA3bIBaHUSI T'epoe€B B IepeBoae [apHeTT. YMeHbLIUTENbHBIE U
JacKateJabHble (OPMBI, LMIUPOKO PACIpPOCTPaHEHHBIE B PYCCKOM TeKcTe JlocToeBCKOro, sipKue
HapoJHbIe OOpaIeHUs] U 3MOILMOHAIBLHO 3apsOKEHHAs Peyb MEPCOHAXKEW 4acTo TepsoT CBOKO
SAPKOCTh M HCKPEHHOCTb, Mepexoast B 0Oojee CHOKOWHBIC, HEUTpadbHbIE KOHCTPYKIUU B
AHIJIMICKOM IIEPEBOJIE.

MO:KHO 3aKTI04UTh, 4T iepeBo Koncrane ['apHeTT HalleneH Ha co3laHue yi0004nuTaeMoro
Y TIOHSTHOTO BapuaHTa JJIsl aHIVIOA3BIYHON ayquTOpuu. Takas yCTaHOBKA BIIOJIHE COITIACYeTCs C
OCHOBHBIMM MPHUHUMIIAMHU TepeBona Hadyasa XX BEKa, TAE MNEPBOCTEIEHHBIM CUUTAIOCHh
MPUCTIOCOOJICHNE TEKCTa K BOCHPHUATHIO HOBOro uutareis. OQHAKO CieloBaHHWE MOAO0OHBIM
YCTaHOBKAaM BeleT K HEU30EKHBIM MOTEpSM B IUIAaHE UCTOPHUUECKON U KyIbTYpHOH TITyOHHBI
OpUTMHAaJa BCIEACTBUE NPUMEHEHUS CTPATErUi TUIIA T€HEPAIIN3ALNN U KYJIBTYPHOU 3aMEHBI.

BwMecTte ¢ Tem Henb3s HeTOOLEHUBATh BKIa ['apHETT B momynsipuzanuio TBopuectsa ®©.M.
JHocroeBckoro 3a pyoOexxoM. braromaps e€ Tpyay poOMaHbl BEJIMKOTO PYCCKOTO MHUCaTeNs
MPHOOPETN MEXAYHAPOAHYIO U3BECTHOCTh, OKa3bIBasl CYIIECTBEHHOE BO3/ICHCTBHE HAa Pa3BUTHE
€BPOICICKON U aMEPUKAHCKOU JIUTEPATYPBI.

HTtorm mpoBEIEHHOrO0 HAyYHOTO HM3BICKAHUS MOKA3bIBAIOT, HACKOJIBKO Ba)KHA MPABUIIbHAS
nepeayda KyJIbTypHO-HCTOPUYECKOTO KOHTEKCTA B XyJI0’KECTBEHHBIX MepeBoiax. Pemenue nanHoi
poOJIeMBbl MpeAnonaraeT Nyookoe 3HaHue 00EUMU CTOPOHAMU — UCTOYHHUKOM U aApecaToM —
KyJbTYPHBIX OCOOEHHOCTEW, yMEHHE TapMOHUYHO COYETaTh YBAXKEHHE K OPUTHHAIBHON
HaIlMOHATBHOW creruuKe ¢ SCHOCTHIO HM3JIOKEHUS [JIl YUTaTeNled WHOM JIMHTBUCTUYECKON
cpenbl [9]. JlampHeimme TEPCIEKTUBBI Pa3BUTHS TEMAaTUKH MPEANOararoT ynIyOJeHHOe
M3YyUYECHHE TAKTHK I[I€pEeBOJa B MHBIX BapUaHTAX aHNIMICKOTO TiepenoxkeHus «bparbes
KapamazoBbix», a Takke paz0op crenuduky Mpe3eHTalud KyJIbTYPHBIX JJIEMEHTOB B TIEPEBOIax

npou3BeAeHn [[0CTOEBCKOro Ha MHBIE SI3BIKU.
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Arailym Yeskendir

NEIGHBORHOOD HUBS AS A RESPONSE TO CHANGING URBAN
LIFESTYLE NEEDS

Abstract: The transformation of urban life has changed the meaning of residential
development. Modern housing is no longer evaluated only by location, apartment size,
architectural form, or construction quality. Increasingly, residents expect their neighborhoods to
support everyday convenience, social interaction, hybrid work, family life, wellness, informal
education, and cultural participation. This shift is driven by global urbanization, the rise of high-
density residential districts, hybrid work, lifestyle fragmentation, social isolation, and the growing
importance of place identity. Neighborhood hubs have emerged as a practical response to these
changing needs. They function as local centers of social infrastructure, combining community,
service, cultural, educational, wellness, and flexible-use spaces within residential environments.
This article examines neighborhood hubs as an innovative model for improving quality of life in
modern residential districts. It argues that well-planned neighborhood hubs can strengthen social
connection, improve resident well-being, support placemaking, increase the functional value of
residential developments, and create more resilient urban communities. The article also proposes

a practical framework for planning, designing, operating, and evaluating neighborhood hubs.

Keywords: neighborhood hubs, social infrastructure, residential development, urban
lifestyle, community spaces, placemaking, mixed-use environments, resident experience, urban
well-being.

Kniouesvie cnosa: paiionHvle yewmpyvl, COYUANbHASL UHDPACMPYKMYPA, HCUTUUWHOE
CMpoumenscmeo, 20poOCKoU  00pa3z  JHCU3HU, 0OujecmeeHnvle NPOCMPAHCMEd, CO30aHue
KOMGhOpmMHOU 20pOOCKOU Cpedbl, MHO2OPYHKYUOHATbHbIE NPOCMPAHCMEA, ONbIM Hcumenel,

20podckoe brazononyuue.

1. Introduction

Urban development is entering a new stage in which the success of residential projects
depends not only on buildings, infrastructure, and commercial functions, but also on the quality of
everyday life created around residents. For much of the twentieth century, residential development

was often understood primarily as the delivery of housing units supported by roads, utilities,
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parking, schools, and retail. Today, this understanding is incomplete. The contemporary resident
does not simply need a private apartment; they need an accessible living environment that supports
work, social connection, health, family routines, leisure, culture, and belonging.

This shift is especially important because urbanization continues to reshape the world.
According to the United Nations, 55 percent of the global population lived in urban areas in 2018,
and this share is projected to increase to 68 percent by 2050. The UN also notes that only 30 percent
of the world’s population was urban in 1950, showing how dramatically the human living
environment has changed over the past century[1, p. 57]

Cities are not only population centers; they are also economic engines. The World Bank
states that more than half of the global population, over 4 billion people, already lives in cities,
and cities generate around 80 percent of global GDP. This means that the quality of urban
residential environments has economic, social, and public-health importance.

In this context, neighborhood hubs represent a new form of social infrastructure. They are
multifunctional local spaces embedded within residential districts and designed to serve daily
community needs. A neighborhood hub may include a children’s activity area, co-working zone,
small library, coffee space, event room, wellness studio, creative workshop, digital service point,
or quiet room. Its value lies not in one single function, but in the combination of services,
interaction, and identity it provides[2, p. 37].

The core argument of this article is that neighborhood hubs are becoming essential because
modern residents need more than housing. They need connected, flexible, and human-centered
environments that allow residential districts to function as living communities rather than isolated
collections of buildings.

2. Global Urbanization and the Pressure on Residential Districts

Urbanization has created a new challenge for real estate development: how to make dense
residential environments livable, socially connected, and adaptable. As cities expand, millions of
people live in large apartment complexes and newly developed districts where traditional social
ties may be weak. Density alone does not create community. In fact, people can live physically
close to each other while remaining socially disconnected[3, p. 98].

UN-Habitat’s World Cities Report 2022 emphasizes that the future of cities must be
understood through existing trends, challenges, and opportunities, including the need for more
inclusive and resilient urban environments. The OECD similarly emphasizes that urban policy

should improve quality of life and support more inclusive cities.
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For residential developers and urban planners, this means that physical housing supply
must be complemented by social infrastructure. If a district provides only apartments and
commercial units, it may satisfy basic functional needs but fail to create community attachment.
Neighborhood hubs help address this gap by giving residents a shared place for daily interaction,
services, events, learning, and recreation.

3. Changing Urban Lifestyle Needs

The rise of neighborhood hubs is connected to several lifestyle changes.

3.1 Hybrid work and the need for local third places

The growth of hybrid work has changed how residents use their neighborhoods. More
people spend daytime hours near home rather than commuting every day to central offices.
McKinsey’s research on hybrid work found that work, migration, and shopping patterns have
changed urban life and reshaped demand for different types of spaces.

This creates demand for local “third places” between home and office. Many apartments
are not ideal for focused work, meetings, or professional calls. A neighborhood hub can provide
co-working tables, private booths, meeting rooms, Wi-Fi, and semi-professional environments
without requiring residents to leave the district[4, p. 98].

3.2 Demand for proximity and the 15-minute city

The 15-minute city concept argues that residents should be able to access daily needs
within a short walk or bicycle ride. Carlos Moreno and co-authors describe the 15-minute city as
a model connected to sustainability, resilience, and place identity in future urban environments.

Neighborhood hubs fit this concept because they bring services, social life, learning,
wellness, and cultural activity closer to home. Instead of forcing residents to travel across the city
for every activity, hubs allow the neighborhood itself to become more complete.

3.3 Social isolation and the need for connection

Urban life can produce loneliness despite physical density. The U.S. Surgeon General’s
2023 advisory on loneliness and isolation reports that social isolation increases the risk of
premature death by 29 percent, loneliness increases it by 26 percent, and insufficient social
connection is associated with higher risk of heart disease, stroke, anxiety, depression, and
dementia. [5, p. 32]

Although this data is from the United States, the broader issue is global: modern urban
residents increasingly need spaces that encourage real-world social connection. Neighborhood
hubs can reduce isolation by creating low-barrier opportunities for residents to meet, participate,

and feel part of a local community.
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3.4 Wellness, mental health, and quality of life

The World Health Organization notes that urban green spaces such as parks, playgrounds,
and residential greenery can promote mental and physical health by supporting stress reduction,
physical activity, social cohesion, and reduced exposure to environmental hazards.

Neighborhood hubs are not a substitute for green space, but they support a similar principle:
the built environment affects well-being. A hub with wellness rooms, quiet areas, children’s spaces,
cultural programming, and social events can improve the emotional and functional quality of daily
life.

4. Defining Neighborhood Hubs

A neighborhood hub can be defined as a multifunctional local center within or near a
residential district that provides social, cultural, service, educational, wellness, and flexible-use
functions for residents and visitors.

Unlike a traditional amenity room, a neighborhood hub is not passive. It is not simply a
decorated space. It is an actively programmed environment designed to support everyday
community life.

A true neighborhood hub usually has five characteristics[6, p. 25]:

1. Multifunctionality — it combines several uses in one place.

2 Accessibility — it is easy to reach and open to different resident groups.

3. Flexibility — it can adapt to different activities during the day and over time.

4 Social purpose — it encourages interaction, participation, and belonging.

5. Operational management — it requires programming, partnerships, and continuous
activation.

This makes the neighborhood hub different from a lobby, gym, café, or playground. Those
spaces may support specific functions, but a hub integrates multiple functions into a broader
community platform[7, p. 23].

5. Neighborhood Hubs as Social Infrastructure

Social infrastructure refers to physical places and organizational systems that help people
build relationships, participate in community life, and access support. Libraries, parks, schools,
community centers, and public squares are traditional examples. In modern residential
development, neighborhood hubs can perform a similar function at the district level.

The OECD has discussed the importance of social infrastructure and digitalization as

drivers of connection or disconnection, especially in relation to loneliness and social participation.
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This is directly relevant to residential development because housing environments can either
support or weaken social connection.

A neighborhood hub turns social infrastructure into a practical real estate format. It gives
residents a place where informal social ties can form through repeated encounters: parents meet
during children’s workshops, remote workers share co-working areas, elderly residents attend
community events, teenagers use creative studios, and families gather for cultural activities.

The key point is that social interaction cannot be forced, but it can be designed for. A hub
creates conditions where connection becomes easier, more natural, and more frequent[8, p. 58].

6. Core Functions of a Neighborhood Hub

6.1 Community and social interaction

The first function of a neighborhood hub is to create everyday social contact. This may
include lounges, coffee areas, community tables, resident events, hobby clubs, book discussions,
and informal gatherings. These activities help residents recognize one another and form weak ties,
which are essential for a sense of safety and belonging.

6.2 Work and productivity

Hybrid work requires spaces that are quieter and more professional than a private apartment
but more accessible than an office. Co-working zones, phone booths, small meeting rooms, and
business lounges can make residential districts more useful for modern workers.

6.3 Family and children’s development

Families need safe, close, and meaningful places for children. A hub can include
playrooms, creative classes, educational workshops, reading corners, and parent-child events. This
increases the practical value of the residential environment.

6.4 Wellness and mental restoration

Yoga rooms, meditation areas, quiet rooms, small fitness studios, and relaxation zones can
support mental and physical well-being. This is especially important in dense urban environments
where private apartments may be small and outdoor access may be limited.

6.5 Culture and creativity

A neighborhood hub can include music rooms, art workshops, lecture spaces, exhibitions,
film evenings, or cultural programming. These functions give the district a distinct identity and
help transform a residential project into a living place[9, p. 22].

6.6 Services and convenience
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Digital concierge services, parcel lockers, resident support, local booking systems, repair
coordination, and community announcements can improve the operational efficiency of the
district. In this way, the hub becomes both a social and service center.

7. Design Principles for Successful Neighborhood Hubs

The success of a neighborhood hub depends on design quality. However, design should not
be understood only as visual aesthetics. It must also support behavior, comfort, accessibility, and
long-term usability.

7.1 Visibility and accessibility

The hub should be located in a visible and natural movement path. If it is hidden, difficult
to enter, or perceived as exclusive, residents may not use it. A successful hub must feel open,
welcoming, and easy to access.

7.2 Flexible spatial planning

The same space may need to serve different users at different times: children in the
morning, remote workers during the day, teenagers after school, and families in the evening.
Movable furniture, modular layouts, acoustic control, and adaptable lighting are essential.

7.3 Balance between social and private zones

Not all residents want the same level of interaction. Some need active social spaces; others
need quiet corners. A good hub should include open, semi-open, and private zones. This balance
allows different personality types and age groups to use the space comfortably.

7.4 Local identity and placemaking

A hub should not look like a generic commercial interior. It should reflect the character of
the district through materials, color, cultural references, local art, programming, and storytelling.
This strengthens place identity and emotional attachment.

7.5 Safety, inclusivity, and comfort

The hub should be safe for children, accessible for elderly residents, usable by people with
disabilities, and comfortable for different cultural and social groups. Inclusive design increases the
social value of the space.

8. Neighborhood Hubs and Placemaking

Placemaking is the process of transforming physical space into a meaningful place. In real
estate development, this is especially important for new districts that do not yet have history,
memory, or community identity.

A residential district may be technically well built but still feel anonymous. Neighborhood

hubs help solve this problem by creating a recognizable social center. Events, workshops, shared
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rituals, local services, and resident participation can gradually turn the hub into a symbolic heart
of the community[10, p. 36].

This is important because attachment to place has economic and social value. Research
from the Knight Foundation’s Sou!/ of the Community project found that community attachment is
connected to local economic performance and that places with stronger attachment can show
stronger economic outcomes.

For residential development, the lesson is clear: people value places not only because of
physical infrastructure, but because of emotional connection, identity, and shared experience.

9. Economic Value for Residential Development

Neighborhood hubs can create value for developers, property managers, residents, and
cities.

For developers, hubs can differentiate projects in a competitive market. Many residential
complexes offer similar apartment layouts and basic amenities. A well-designed hub can become
a unique selling point because it communicates a stronger lifestyle promise.

For property managers, hubs can improve resident satisfaction and engagement. A satisfied
resident is more likely to stay, participate, recommend the community, and treat shared spaces
responsibly.

For residents, hubs provide convenience, social life, and services. This can reduce daily
friction and improve quality of life.

For cities, hubs can support local resilience by reducing pressure on central districts and
creating more complete neighborhoods.

However, economic value should not be measured only through direct income. A hub may
generate revenue through classes, events, café operations, co-working memberships, or service
partnerships, but its broader value includes reputation, loyalty, retention, community identity, and
long-term asset attractiveness.

10. Risks and Implementation Challenges

Despite their potential, neighborhood hubs can fail if they are poorly planned.

One risk is treating the hub as a marketing image rather than an operating system. A
beautiful rendering may help sell apartments, but without programming and management the space
may become empty.

A second risk is over-commercialization. If every activity is paid or expensive, the hub

may exclude many residents and lose its community function.
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A third risk is functional conflict. For example, children’s activities, co-working, music
practice, and quiet reading cannot all operate in one open space without acoustic and scheduling
control.

A fourth risk is lack of adaptation. Resident needs change over time. A district with many
young families may later include more teenagers, elderly residents, or remote workers. A rigid hub
may become outdated.

A fifth risk is weak governance. The hub requires clear responsibility: who manages it,
who schedules events, who maintains it, who evaluates usage, and who responds to resident
feedback.

11. Practical Framework for Planning Neighborhood Hubs

A strong neighborhood hub can be developed through a seven-stage framework.

Stage 1: Demographic and lifestyle analysis

The project team should study who will live in the district. Key groups may include young
professionals, families with children, elderly residents, students, remote workers, entrepreneurs,
and service workers. Each group has different needs.

Stage 2: Resident journey mapping

The team should analyze daily routines: morning school drop-off, remote work hours,
afternoon children’s activities, evening wellness, weekend events, and service needs. This helps
identify when and how the hub should operate.

Stage 3: Functional programming

The project team should select functions based on real demand, not only trends. Possible
functions include co-working, library, children’s workshop, café, event room, quiet room, wellness
studio, creative studio, and digital service center.

Stage 4: Spatial design and zoning

The hub should be divided into active, quiet, family, work, service, and flexible zones.
Noise control, circulation, storage, visibility, safety, and accessibility must be planned from the
beginning.

Stage 5: Operating model

The developer or property manager should decide whether the hub is free, paid, partially
commercial, membership-based, or partnership-based. A mixed model is often strongest.

Stage 6: Community activation

A hub needs programming: classes, events, lectures, clubs, seasonal activities, children’s

programs, resident meetings, wellness sessions, and cultural events.
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Stage 7: Performance measurement

The hub should be evaluated through clear indicators:

. number of visitors;

. event attendance;

. resident satisfaction;
. repeat participation;
. service usage;

. resident retention;

. feedback quality;

. revenue Or cost recovery;

. perceived safety and belonging.

12. Policy and Urban Development Implications

Neighborhood hubs should not be viewed only as private amenities. They can contribute
to broader urban policy goals: stronger communities, healthier lifestyles, reduced social isolation,
local economic activity, and more resilient districts.

As cities grow, governments and developers will need to cooperate more closely on social
infrastructure. Public authorities may set standards or incentives for community spaces in large
residential projects. Developers may integrate hubs as part of long-term value creation. Operators
may build partnerships with educators, wellness providers, artists, local businesses, and civic
organizations.

This is especially relevant for rapidly growing urban markets where large residential
complexes are built faster than community identity can naturally form. In such contexts,
neighborhood hubs can help accelerate the creation of social life.

13. Conclusion

Neighborhood hubs are an important response to changing urban lifestyle needs. They
reflect a major shift in residential development: from constructing housing units to creating
complete living ecosystems. As urban populations grow, hybrid work expands, social isolation
becomes a public concern, and residents expect more convenient and meaningful local
environments, neighborhood hubs can become essential elements of modern residential districts.

Their value is social, functional, economic, and emotional. They support social connection,
improve resident well-being, create local identity, increase project attractiveness, and make dense
urban living more human-centered. However, their success depends on careful planning, flexible

design, inclusive access, strong programming, and continuous management.
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The future of residential development will likely belong to projects that understand housing
not as an isolated private product, but as part of a larger ecosystem of daily life. Neighborhood

hubs provide one of the clearest practical models for achieving this goal.
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