ISSN 2410-700X
#9-2/2026

MEXOYHAPOAHbIAN HAYYHbIU XXYPHAN

CUMBOJ/1 HAYKH



MEXOYHAPOAHbIA HAYYHbIN }KYPHAN
CUMBOJ1 HAYKU

ISSN 2410-700X

3apeructpuposaH PepepanbHoii cnyx60i Nno Haa3opy B chepe cBA3N, MHPOPMALMOHHBIX
TEXHONOrMU U MaCcCOBbIX KOMMYHUKauuu nog Homepom MU Ne dC77-61596 ot 30.04.2015

PasmelyeHune B HayuHol anekTpoHHol 6ubaunoteke elibrary.ru no gorosopy Ne153-03/2015
PasmelyeHune B "Knbep/leHnHke" no gorosopy Ne32509-01

YypHan pasmeleH B MexAyHapoAHOM KaTanore nepuoguyeckux usgannii Ulruch’s Periodicals Directory.
Bce cTaTbu nHAekcupytoTcsa cuctemori Google Scholar.

I Yupegutenb: O6wwecTBo ¢ OrpaHUYEHHO OTBETCTBEHHOCTbIO «OMmera caitHe»

InasHebIl pedakmop:
CykuacsiH AcaTyp AnbbepToBuy, K.3.H.

PedakyuoHHbIl cosem:

A6aynnuH Tumyp 3ydaposuy, K.T.H.
A6uposa Nyamupa LlyxpatoBHa, 4.T.H.
ABa3oB CapgopKOH IPKUH YIrAK, A.C.-X.H.
AradoHos tOpuit AnekceeBuy, 4.M.H.

Aneiit »Ba EneHa Bnag, poBHa, A.roc.ynp.
Anues 3akup lyceiiH ornbl, 4.¢un.arp.H.
AHppeiiueB Anekceit BnagumupoBuy, K.6.H.
BabasH AHxena BnagucnaeosHa, 4.nea.H.
bauwesa 3uns BarusosHa, 4.¢vn.H.
baiiryauHa Jlio3a 3aKMeBHa, K.3.H.

Bynatosa Aiicbiny UnbaapoBHa, K.COLLH.
bypak J/leoHug YecnaBosuy, K.1.H., PhD
BaHecaH Awot CapKucosmy, 4.M.H.
Bacunbes ®epop Metposuy, a.10.H., uneH PAIOH
BenbumHckas EneHa BacunbeBHa, 4.¢papm.H.
BuHeBcKaa AHHa BayecnaBsoBHa, K.nea.H.
Fabpycb AHApeit AneKcaHApOBUY, K.3.H.
Fanumosa lNy3anua A6KagMpPoBHa, K.3.H.
FeTmaHckas EneHa BaneHTUHOBHaA, 4.nea.H.
M'mmpaHosa lNysenb XammaynnosHa, K.3.H.
puropbeB Muxaun degoceesuuy, 4,.C.-X.H.
Ipy3suHckasa EkatepuHa UropeBHa, K.10.H.
Tynues Urban Agunesuy, K.3.H.

Aatuii Anekceit Bacunbesuuy, a.M.H.

Aonros AmuTpuii UBaHOBMY, K.3.H.
Aycmatos A6aypaxum [lycmaToBuu, K. T. H.
ExxkoBa HuHa CepreeBHa, a.nea.H.,
EkwuKees Tarep KaabipoBuy, K.3.H.

EnxueBa MapuHa KOHCTaHTUHOBHA, K.nea.H., npod. PAE

EdppemeHKo EBreHnit CepreeBuy, K.M.H.
3akupos MyHaBup 3aKnesuY, K.T.H.
3apunos XycaH baxoguposuu, PhD.
WUsaHosa HuoHuna UBaHOBHa, A.C.-X.H.
KanyxuHa CeeTnaHa AHaToNbeBHa, A4.X.H.
KaHapeiikuH AnekcaHap UBaHoBMY, K.T.H.
Kacumosa [lunapa PaputosHa, K.3.H.
KupakocaH CycaHa ApCeHOBHa, K.10.H.
Kupkumbaesa ¥ymarynb CnambeKoBHa, 4.BET.H.
KneHuHa EneHa AHaTonbeBHa, K.GUNOC.H.
KnewmHa MapuHa FeHHaabeBHa, K.3.H.,

Kosnos HOpuii MaBnoBuy, 4.6.H., 3acy»eHHbIN 3Konor PO

KoHapawwuxuH AHapeit bopucoBuy, 4.3.H.

KoHukosckaa Hatanba OnerosHa, K.3.H.
KoHonaukosa Onbra MuxainoBHa, 4.M.H.
Kynukosa TatbAiHa MBaHOBHA, K.NCUX.H.
Kyp6aHaesa Jlunua XaMmaTtoBHa, K.3.H.
KypmaHoBa /lunua PawmpaosHa, 4.3.H.
NapunoHos Makcum Bukroposuy, 4.6.H.
ManbiwkuHa EneHa BnagumupoBHa, K.u. H.
Mapkosa Hapexxpa lpuropbesHa, g.nej.H.
Meuwepsakosa Anna BpoHMCNaBOBHA, K.3.H.
Myxamageesa 3uHpupa PaHUCOBHaA, K.COLLH.
Myxamepgosa l'ynuexpa PuxcubaesHa, K.nea.H.
Ha6ues Tyxtamypopg Caxo6oBuY, A.T.H.
Hypaasnatosa InbBupa PaHU30BHA, K.3.H.
MeckoB ApKaanii EBreHbeBuY, K.MOJUT.H.
MonoseHs Cepreit UBaHOBUY, K.T.H.
NMoHomapesa Jlapuca HukonaesHa, K.3.H.
Nounsanos AnekcaHap Bnagumuposuy, a.m.H.
MpowwunH UBaH AnekcaHapoBMY, A.T.H.
CarrapoBa PaHo KagbipoBHa, K.610/.H., npood.
CaduHa 3una 3abUpoBHa, K.3.H.

CumoHoBuY Hapexxaa HukonaesHa, K.ncux. H.
CumoHoBMY HUKonai EBreHbeBuy, A.ncux. H., akagemuk PAEH
Cupuk MapuHa CepreeBHa, K.10.H.

CmupHos Masen FeHHaabeBwuY, K.ne.H.
Crapues AHgpeii BacunbeBuy, 4.T.H.

TaHaesa 3am¢upa PaducosHa, g.nes.H.
Tepsues BeHenuH Kpbceres, 4.3.H., uneH PAE
TpudoHoBa EneHa HukonaesHa, K.3.H.

Ymapos bex3soa TypryHnynatoBuy, A.T.H.
XaiipoB Pacum 30/IMMXOH yrAbl, K.Nea.H.
Xam3aeB MHOMKOH Xam3aeBuy, K. T. H.
XacaHoBs CailiguHabu CailgmBanneBmy, 4.C.-X.H.
YepHbiwes AHgpeii BaneHTUHOBUY, 4.3.H.
Yunapgse Meopruii BuasmMHOBKUY, 4.3.H., A.10.H., uneH PAE
LUunkuHa EneHa J/lIeoHMAOBHA, 4.COLLH.
LLiknpmoHToB AnekcaHap Mpokonbesuy, A.T.H., yuneH-PAE
LLinaxos CraHucnas Muxainosuy, 4.¢us.-mat.H.
LWowwun Cepreii Bragumuposuy, K.1o.H.
OcynoB PaxumbsaH MNaaMmbaHOBMY, O.1. H.
fiIkoBuwmHa TaTtbAHa PefOPOBHA, A.T.H.
Anrupos Asat Basuposuu, 4.3.H.

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

BepcTka: MapTupocaH O. B. |

Pepaktop/KoppekTtop: Hekpacosa E.B.

YupeauTenb, U3patesib U peAaKkums KypHana «CUMBOA HayKu»:
450057, r. Yoa, yn. NywkuHa 120 | +7 347 299 41 99
https://os-russia.com | mail@os-russia.com

Jata noanucaHua B neyatb 29.09.2026 r. [lata Bbixoaa B ceeT 29.09.2026 .
®opmat 60x90/8. | Ycn.neu. n.24.00. | Twupask 500.

OTnevyaTaHo B pefaKLMoHHO-M3aaTensckom otgene OO0 «Omera caHc
450057, r. Yoa, yn. MywknHa 120 | +7 347 299 41 99

LleHa cBo6oAHasA. PacnpocTpaHaeTca no noanucke.
Bce cTaTbu NPOXOAAT peLeH3upoBaHme.
Touka 3peHus pefaKkuum He BCeraa coBnajaeT € TOYKOI 3peHns aBTopoB Ny6auKyeMbix cTaTei.

ABTOpbI CTaTel HECYT MOHYIO OTBETCTBEHHOCTb 33 COAEPKAHUE CTaTel U 3a cam GaKT ux nybaukaumnn. Yupeautenb, 3paTtenb U peakuma
He HEeCyT OTBETCTBEHHOCTM Nepes, aBTopamu U/uam TPeTbUMU IMLAMU U/UAW OPraHU3aLMAMMU 33 BOSMOXKHbIN yluepb, Bbi3BaHHbIN

ny6avKaLmen ctaTbn.
Mpu Ucnonb3oBaHWMM U 3aUMCTBOBAHMM MATEPUANOB CCbIKa 0b6A3aTeNbHa




ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

COAEPHKAHUE
TEXHUYECKUE HAYKH

Baiipamos bl.

UNOPOBU3ALMA  3OPABOOXPAHEHUA: TENEMEOUMUMHCKUE  CUCTEMbI, 3/IEKTPOHHOE
30PABOOXPAHEHUE  (E-HEALTH) W WHTEANEKTYA/IbHAA  OAMATHOCTUMKA  HA  BA3E
MCKYCCTBEHHOIO MHTE/IJTEKTA

boHpapes A.C.

OCOBEHHOCTU U ONTUMM3ALIMA MPOLIECCA 3APALA CTAPTEPHbBIX AKKYMY/TIATOPHbIX BATAPEN
ABTOMOBW/IEN KAMA3-740-30 B YC/IOBUAX SKCTPEMAJIbHO HM3KUX TEMIMEPATYP
APKTUYECKOW 30HbI

Aypabies T., lypbaHHa3sapos X., bawumos ., Hypmyxammepgos H.
CMHOHMMUA N MHOTO3HAYHOCTb HE®TETA3OBbIX TEPMWHOB: PUCKWN NCKAXKEHMA CMbIC/A
NMPN TEXHUYECKOM NEPEBOAE CMELIMOUKALIMA U PETTAMEHTOB

Kosnos P.C.
OMACHbIE W BPEAHbLIE MPOW3BOACTBEHHbLIE ®AKTOPbl HA TEPMOOEBPYBHOM YYACTKE
CTANE/IMTEMHOTO LIEXA

Myxammeposa A.
KOMMEPUMANN3AUNA TEHEPATUBHOIO WMCKYCCTBEHHOIO WHTENNEKTA (GENAI) U HOBBDIE
BU3HEC-MOZAENN: SKOCUCTEMA, CTPATETM MOHETU3ALUN U FOHUT-O9KOHOMMUKA

Hospy3osa 4., Arag:kaHos [l., AHHamepegos C., Awbipos M.

NPUMEHEHUE METOAO0B PAJAPHOM WUHTEP®EPOMETPUM U TUC ON1A KAPTOTPA®UPOBAHMA
NEGOPMALUMM 3EMHOM TMOBEPXHOCTM B PAMOHAX TMPOXOXAEHWMA MATUCTPANIbHbLIX
FA30MPOBOAOB

Hypargbliesa LL.
TEXHONOTMM METABCE/IEHHOM, VR U AR: KOMMEPYECKMIM NOTEHUMA/, OEPA30OBATE/IbHBIE
BO3MOXHOCTU U SKOHOMMWUYECKAA SODEKTUBHOCTb

Opasrengues O.
LUMDPOBbBIE SKOCUCTEMbI M NNATOOPMbI SNEKTPOHHOIO OBYYEHUA (EDTECH) B COEPE HAYKU
N OBPA3OBAHWUA: APXUTEKTYPA, AJANTUBHbLIE MOAE/IM U SKOHOMMWKA JAHHbIX

Opasos 0., Opa3bepaues A., AHHabaes C., MbipagoB .
HAYEPTATE/IbHAA TEOMETPUA U WHMXEHEPUA: POJSIb TPA®UYECKOIO MOJAE/IMPOBAHUA B
®OPMUNPOBAHUN NHKEHEPHOIO MbILUIEHNA M MPOEKTUPOBAHNN

Cusosa H0.B.
BPEAHbIE M ONACHbIE ®AKTOPbI HA PABOYEM MECTE OBBAJIbLLINKA

Xopxakynbies C.
BYOYLLEE LLMDGPOBOW MAEHTUOUKALIMU: BUOMETPUYECKUE NNATEXHbLIE CUCTEMbI U E-ID

Xommatnmesa .

KUBEP®U3SNYECKWUE CUCTEMbI (CPS) W CTAHOAPTblI MNPOU3BOACTBA WHAOYCTPUU 4.0:
STANOHHAA APXUTEKTYPA RAMI 4.0, LIMOPOBBLIE ABOMHUKN U MATEMATUYECKUE MOJENN
CUHTE3A

11

13

15

17

20

23

25

27

30

31

34

36



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

Xbigbipos M., OpyHos C., CeitanxaHos A. 38
3KOHOMWYECKOE O5OCHOBAHUE BHEAPEHWA TEXHONOTMNA «YMHOE MECTOPOXAEHUE»

Xbigbiposa M. 40
TEXHO/I0TUA UMSPOBBLIX ABOMHUKOB (DIGITAL TWINS) M ONTUMU3ALMA NPOMBbILLIIEHHOIO
MPOU3BOACTBA: APXUTEKTYPA, MATEMATUYECKOE MOJENIMNPOBAHME U 3KOHOMMUYECKAA
3PPEKTUBHOCTb

KOcynosa O. 43
MHHOBALIMOHHBLIE  KNACTEPbl, TEXHOMAPKM W UW®DPOBBLIE CTAPTAM-AKCENEPATOPbI:
APXUTEKTYPA 3KOCUCTEM, MATEMATUYECKME MOZE/IN BEHYYPHOTO ®UNLTPA U TPAHCHEP
TEXHO/IOTUW

9KOHOMMYECKUE HAYKU

AbpaeBa M. 48
PONb UM®DPOBbLIX MHHOBAUMA B AOCTUMEHWUM LENEA YCTOMYMBOTO PA3BUTUA (LYP):
CUCTEMHAA APXUTEKTYPA, MATEMATUYECKME MOAE/IN OLEHKW 3®EKTA U OTPAC/EBbLIE

KEMNCbI

AHHarynbieB M. 50
ATEHTHAA 2KOHOMWKA WU (AGENTIC ECONOMY): MWKPOTPAH3AKUMM U ABTOHOMHAA
KOMMEPUMA MEXAY UN-ATEHTAMMU

Atambipaaosa A. 52
LUMDPOBbIE BA/TKOTbI LEHTPA/IbHBIX BAHKOB (CBDC) N1 UX POJIb B TPAHCHOPMAL NN OEHEKHO-
KPEOAUTHOM NONAUTUKU:  APXUTEKTYPA, MATEMATUYECKME MOAENM  MOHETAPHOM
TPAHCMUCCUUN N PUHAHCOBAA CTABU/IBHOCTb

babaesa . 55
UNDPPOBAA OMMNIOMATUA, TPAHCTPAHUYHAA S/IEKTPOHHAA TOProB/iA U MEXKAYHAPOAHbLIE
COIMALWEHNA: MHCTUTYUMOHA/TIbHO-MNMPABOBbBIE MEXAHW3MbI TMTOBAJTIBHOI O PEIYJIMPOBAHUA

BaiimbipagoBa A. 58
LUMDPOBAA TPAMOTHOCTb, YENNOBEYECKUIN KAMUTAN U TPAHCOOPMALMA PbIHKA TPYJA:
HOBBbIE MPOPECCHUN U MOAEIN KOMMETEHLUMX B LUMOPOBOM SKOHOMMUKE

bewepos C. 60
YNPABNEHUE PUCKAMM B NOTUCTUKE: OT PEAKTUBHbBIX MEP K NPEAUKTUBHOM YCTOMYUBOCTHU
LLEMOYEK MOCTABOK

Fasakos A. 62
YMHBIE TOPOOA (SMART CITY) U ABTOMATU3AUMA TPAHCMOPTHO-NOMMCTUYECKUX CUCTEM:
APXUTEKTYPHbIE MPUHUMMNbI, KOHUENUMA ITS U MATEMATUYECKOE MOJE/IMPOBAHUE
TPAGUKA

Frenpumbipapos bl. 65
AJIbTEPHATUBHbIE ®NHAHCOBbIE MHCTPYMEHTbI B LMDPPOBOM 3KOHOMMKE:
MWUKPOOPUHAHCUPOBAHWE, P2P-KPEANTOBAHUE U KPAYOPAHANHIOBbLIE NJTATOOPMbI

Fepacumos H0.M. 67
COBEPLWEHCTBOBAHUE WHCTPYMEHTAPUA PA3PABOTKWU CUCTEM NOAAEPHKKW NPUHATUA
PELLEHWNI B PAMKAX PEANTU3ALIMM CTPATETMYECKMX 3AOAY PETMIOHAIbBHOM SKOHOMMWYECKOW
NONNTUKA



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

F'ynmbipaposa C.
PEFYNTMPOBAHWE KOHKYPEHUWK HA LLU®POBBLIX NTATPOPMAX U BIMAHUE TMTAHTOB BIG TECH:
AHTUMOHOMNO/1IbHbIE MEXAHW3MbI, CETEBbBIE 9®DEKTbI U MUPOBbIE MPAKTUKU

Mbinbigykos T.
KUBEPCTPAXOBAHME (CYBER INSURANCE): PUHAHCOBOE YMNPAB/TIEHUE LLU®POBbLIMU PUCKAMMN,
AKTYAPHOE MOZE/TIMPOBAHUE N TPAHCHEP PUCKOB

Dosnetrenguesa J1.
UMDPPOBAA TPAHCOOPMALIMA DPAHYAMIMHTA W TPAOUMUMOHHbLIX BWU3HEC-MOAE/EN:
APXUTEKTYPA, SKOHOMWKO-MATEMATUYECKME MOAE/TIN N CETEBBIE SODEKTHI

Aypabies X.
UMDPOBU3ALMA KNUEHTCKOrO OMbITA (CX) U OMHUKAHANIbHbIE CUCTEMbI MPOOAMNK:

APXUTEKTYPA [AHHbIX, MATEMATUYECKME MOAENN CKBO3HOW ATPUBYLIMN U YMPABNEHUE
LTV

EKaes K.
LUMSPOBOMN MAPKETUHT: MHTEMPALMA CRM-CUCTEM, AHATUTUKM BIG DATA U ONTUMMU3ALMA
NPOOAX

Xypasnes A.A.
KPOCC-NOATBEPAKAOEHUE HE3ABUCUMbIX CUTHANIOB KAK MPUHUMNO NPUOPUTU3SAUMN B
MOZENN DATA-DRIVEN NONCKA CTAPTANOB BEHYYPHbIM ¢OHOOM

3axbipos K.
BU3HEC-UHTENNEKT (BUSINESS INTELLIGENCE) U MPUHATUE PELUEHMA HA OCHOBE [AAHHbIX:
APXUTEKTYPA, MATEMATUYECKUE MOZE/IN N OLLEHKA SKOHOMMUYECKOW 3O PEKTUBHOCTY

Mbipagos M.
SKOHOMWYECKAA YCTOMYMBOCTb LIEEHTPOB OBPABOTKW [JAHHbIX (LOA) U OBNAYHbIX
MHOPACTPYKTYP: MOLE/IN TCO, SHEPTO3®DEKTUBHOCTb U TMUBPUOHBIE CTPATETMA

MansaHos. K.

3KOHOMMWYECKAA IPDPEKTUBHOCTb APXUTEKTYPbl HY/MEBOIO AOBEPUA (ZERO TRUST
ARCHITECTURE, ZTA) B KWBEPBE3OMACHOCTW: AHANN3 3ATPAT, CHUMEHWE PWUCKOB WU
®NHAHCOBbBIE MOAE/IN ROI

Cémyxa A.A.
BEPEX/IMUBOE MPOU3BOACTBO KAK ®AKTOP OBECMEYEHMA KAYECTBA: NPUHUUNbI U
MHCTPYMEHTDI

TarbieB A.
LI,VI<DPOBOI7I AYOUT U UHTETPALMA C BYXTANTEPCKUMWU U ERP-CUCTEMAMW: APXUTEKTYPA,
HEMPEPbIBHbIM KOHTPO/1b U MATEMATUYECKUE MOZLENTN HAOEXKHOCTU

TarbieBa I.10., Yapbiesa M., Kypambaes A.
PO/Ib WU BKNAL NPEAMPUHUMATENBLCTBA B [AEATENLHOCTb BCEMWPHOWM TOPrOBOW
OPTrAHM3AUNU

TaHpbies L.
NMPOMBbILUNEHHBIE LUM®POBLIE ABOMHUKM (DIGITAL TWINS) M 3KOHOMWKA YCTOWYUBBIX
PECYPCOB

71

74

77

80

82

84

93

96

98

101

104

106

108



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

Taxbipmammepos P.

NOTUCTUKA  «MOCNEAHEA MWNU» B 3/IEKTPOHHOW KOMMEPLIMU: MATEMATUYECKOE
MOZENNPOBAHUE U MEPCAEKTUBbI MPUMEHEHWA BECMUNOTHbLIX NTIETATE/IbHBIX ANMNAPATOB
(APOHOB)

Tekaes A.

3E/IEHAA SKOHOMMKA U UUDPOBAA TPAHCHOOPMALMA: SKONOMMYECKM YCTOMYUBBIE
UMDPOBbIE PELLUEHWA, KOHUENUMA «3EJIEHONO UW» (GREEN Al) U MOAEN ONTUMWU3ALUN
YIJIEPOOHOIO CNEOQA UT-UHDPACTPYKTYPDI

TounbleBa C.
COBPEMEHHbBIE HAMNPABJIEHUA B PA3BUTUN SKOHOMUYECKUX HAYK

Yepuesa A.
MATEMATUYECKOE MOAE/IMPOBAHUE W OLUEHKA 3KOHOMWYECKOM 3SPPEKTUBHOCTYU
YHUBEPCUTETCKUX CTAPTANM-NMPOEKTOB B YC/TOBMAX BbICOKOW HEOMPEAENEHHOCTHU

PUNOCODPCKUE HAYKU

Arsamos A.Y., Cutaukosa J1. P., bakuposa 3.X.
OYHOAMEHTAJIbHBIE HAMPABJIEHUA MWPOBOWM ®UIOCOPUN: UCTOPUKO-PUNOCODCKUN
AHANN3

®UNONOTMYECKUE HAYKU

Fopoxosa A. K.
TEPMWHO/IOTUA ®U3UKU KAK KY/IbTYPHbIW KOZ: AUANOT POCCUWN N KUTAA

A3ypa6osa J1.A.
CONOCTABUTENBHAA XAPAKTEPUCTUKA TJIACHbIX BEPXHEFO MNOABEMA PYCCKOIoO "
MHIYLWLCKOIO A3bIKOB B Xyﬂ,O)-KECTBEHHOlZ PEYN

AOpaHHosa A.C.
THE USE OF FIGURATIVE LANGUAGE IN ADVERTISING AND ITS TRANSLATION

Xo T.T.
CTOPUTEN/IUMHI BPEHOA B KOMMYHUKALMW B COUMANDBHBIX CETAX: TEOPETUYECKWME OCHOBDI
N AHANNU3 KAMMNAHUW OREO DAILY TWIST (2012)

IOPUANYECKMUE HAYKU

Frenpues .

CMAPT-KOHTPAKTbI M JOrOBOPHOE MPABO HA BA3E TEXHO/IOTMW BJIOKYEWH: HOPUOUKO-
TEXHUYECKMM  AHANM3, SOPMAJIbHAA BEPUOUKALIMNA 7 MHCTUTYUNOHA/TbHBIE
TPAHCOOPMALIUN

Onnmos Y.A.
YYACTUE MPOKYPOPA B CYAEBHOM PA3BUPATE/IbCTBE YIOJIOBHbIX AEA B OTCYTCTBMUE
noacyanmoro

Xyaabies XK.
TPYOOBOE MPABO, AUCTAHUMOHHAA 3AHATOCTb U TUT-3KOHOMMWKA HA UMOPOBOM PbIHKE

TPYAA: NPABOBbBIE MEXAHW3MbIl, MATEMATUYECKWUE MOAENTN N PETYIMPOBAHUE MNJTATO®OPM

110

112

115

116

121

125

128

132

137

142

145

150



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

NEAATOTMYECKUE HAYKU

Akmuhammedov B., Batyrova L., Akmyradova G.
THE IMPORTANCE OF PEDAGOGICAL APPROACHES AND INDIVIDUALIZED TEACHING IN INCLUSIVE
EDUCATION

Allagulyyev D., Gurbannazarov M., Meredova O.
THE IMPACT OF INTERACTIVE TEACHING METHODS ON STUDENT ENGAGEMENT IN PEDAGOGY

Amandurdyyev M., Bashimov S., Annalyyeva A.
PEDAGOGICAL MONITORING AND EDUCATIONAL QUALITY ASSESSMENT METHODS IN HIGHER
EDUCATION

Annagulyyev K., Amanberdiyev J., Nurmuhammedova J.
ENGLISH FOR SPECIFIC PURPOSES (ESP) AS AN EFFECTIVE TEACHING METHODOLOGY FOR
AGRICULTURAL UNIVERSITY STUDENTS

Artykov N., Baymuhammedov G., Amanberdiyeva S.
THE PEDAGOGICAL ROLE OF TEACHERS IN ADAPTING CHILDREN WITH SPECIAL NEEDS TO SOCIETY

Ashyrov B., Atayev D., Halylova M.
ENHANCING INTEREST IN FOREIGN LANGUAGE ACQUISITION THROUGH NATIONAL AND WORLD
MUSICAL CULTURE

Atabayev K., Akmammedov P., Atayeva M.
THE IMPORTANCE OF THE ENGLISH LANGUAGE IN ACCESSING DIGITAL AGRICULTURAL
TECHNOLOGIES AND SCIENTIFIC LITERATURE

Batyrova S., Hojamberdiyev H., limyradov A.
PHYSICAL PREPARATION METHODS FOR STUDENTS ADAPTED TO THE SPECIFIC LABOR CONDITIONS
OF THE AGRICULTURAL SECTOR

Bayramov Y., Jepbarov M., Atayeva A.
MODERN TEACHING APPROACHES TO DEVELOPING LANGUAGE COMPETENCE IN AGRICULTURAL
STUDENTS

Durdyyev B., Ashyrova O., Bayramsahedova Z.
INTEGRATING GAMIFICATION TECHNIQUES INTO THE EDUCATIONAL PROCESS

Golayev J., Orazlyyev A., Amansahedova G.
MODERN METHODS OF LABOR ORGANIZATION IN LIVESTOCK FARMING AND ENGLISH TERMINOLOGY

Gurbanov Sh., Churiyev Y., Berdiyev B.
THE IMPACT OF MUSIC AND SONG CLASSES ON THE AESTHETIC EDUCATION AND LANGUAGE
LEARNING MOTIVATION OF AGRICULTURAL STUDENTS

Hojamgulyyev D., Alyyev V., Myradov O.
THE ROLE OF ENGLISH IN STUDYING INTERNATIONAL EXPERIENCE FOR AGRICULTURAL SPECIALISTS

Hudayberdiyev N., Igdirgulyyev Ch., Bayramova A.
PEDAGOGICAL MECHANISMS OF EDUCATING YOUTH THROUGH NATIONAL AND UNIVERSAL VALUES

Hydyrov K., Rejepova L., Begenjova E.
COMPREHENSIVE USE OF QUALITATIVE AND QUANTITATIVE METHODS IN PEDAGOGICAL RESEARCH

154

155

157

159

160

162

163

165

166

168

169

171

172

174

175



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

Muhammedov A., Nuryyev S., Atamyradova A.
THE APPLICATION OF HERITAGE NATIONAL PEDAGOGY IN MODERN EDUCATIONAL SYSTEMS

Myradov H., Hydyrgulyyev A., Amanberdiyeva S.
THE ROLE OF PEDAGOGICAL METHODOLOGY AND EXPERIENTIAL TEACHING IN FUTURE SPECIALIST
PREPARATION

Nurmuhammedova O., Berdimyradova G., Charyyeva O.
DEVELOPING STUDENTS' ENVIRONMENTAL AWARENESS AND ECOLOGICAL RESPONSIBILITY

Nuryyev O., Amanov R., Bayjayev K.
THE IMPORTANCE OF PHYSICAL EDUCATION AND A HEALTHY LIFESTYLE IN TRAINING AGRICULTURAL
SPECIALISTS

Orazgulyyev K., limyradov T., Rejepova G.
PEDAGOGICAL OPPORTUNITIES OF UTILIZING ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN
EDUCATION

Orazmyradov E., Garajayev R., Yazmyradova G.
THE CONTRIBUTION OF ENGLISH LANGUAGE PROFICIENCY TO THE ADVANCEMENT OF MODERN
AGRICULTURAL EDUCATION

Perhadova M., Kakageldiyev O., Bayramova A.
NEW TRENDS IN GLOBAL PEDAGOGY AND POSSIBILITIES FOR CONTEXTUAL ADAPTATION

Rejepgulyyva S., Vepayev A., Atamyradova A.
ADAPTIVE TEACHING METHODOLOGY BASED ON STUDENTS' LEARNING CAPABILITIES

Serdarova N., Muhammetmyradov P., Durdyyev N.
IMPLEMENTATION OF DIGITAL EDUCATIONAL PROCESSES AND PEDAGOGICAL TECHNOLOGIES IN
HIGHER EDUCATION INSTITUTIONS

Shamyradov R., Rozyyeva A., Charyyeva O.
METHODOLOGY FOR DEVELOPING RESEARCH COMPETENCIES IN PROSPECTIVE EDUCATORS

Shayymova A., Annamyradov G., Guldurdyyev B.
THE ROLE OF VISUAL ARTS AND DRAWING CLASSES IN AGRICULTURAL DESIGN AND SPATIAL
LEARNING

Taganov B., Yagshygeldiyev M., Bayramsahedova Z.
METHODS FOR DEVELOPING WORK HABITS AND PROFESSIONAL RESPONSIBILITY IN STUDENTS

Turayev G., Serdargulyyev R., Jumageldiyeva O.
SCIENTIFIC AND METHODOLOGICAL FOUNDATIONS FOR DEVELOPING TEACHERS' DIGITAL LITERACY
AND COMPETENCE

Ylhamova D., Hojadurdyyev E., Begenjova E.
THE ROLE OF ART IN DEVELOPING STUDENTS' AESTHETIC AND CULTURAL EDUCATION

Ymamberdiyev U., Durdyyeva G., Annalyyeva A.
PSYCHOLOGICAL AND PEDAGOGICAL CONDITIONS FOR CREATING AN INCLUSIVE ENVIRONMENT IN
EDUCATIONAL INSTITUTIONS

176

178

179

181

182

184

185

187

188

190

191

193

194

196

197



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

Fopowko A.A. 199
MOBW/IbHbIE YCTPOWCTBA KAK NHCTPYMEHT MOBbIWEHWA SPPEKTUBHOCTH
OBPA30OBATE/IbHOIO MPOLECCA

Mypapos H. 201
MHHOBALMOHHbBIE TEXHONOMMWN B COBPEMEHHOW UHXEHEPUN

Monatosa H. 203
B/IMAHNE PA3HbIX KOMIbKOTEPHbBIX MPOTPAMM HA PA3BUTUE YHEBHOIO MPOLIECCA

LWypyesa A.A., Fony6 A.A. 204
HAMNAOHBIE CPEACTBA KAK  WMHCTPYMEHT TOBbIWEHNA SPPEKTUBHOCTU OBYYEHUA
MHOCTPAHHbLIM A3bIKAM



https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

10


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

YAK 62
Baitpamos bl.,
CTYOEHT
NHCTUTYT TENEKOMMYHUKALNIN U MHOOPMATUKM TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbiit PyKoBoguTeNb: AMaHIbI/IbIAKOBa A.,
npenogasaresb
NHCTUTYT TeNeKOMMYHMKaLMn U MHPopMaTUKK TypKMeHMCTaHa
I. Awxabag TypKMeHUCTaH

LNPPOBU3SALUNA 34PABOOXPAHEHUA: TENEMEOULMHCKUE CUCTEMDbI, 3JIEKTPOHHOE
30PABOOXPAHEHME (E-HEALTH) U UHTENNEKTYA/IbHAA AUATHOCTUKA
HA BA3E NCKYCCTBEHHOIO UHTEN/IEKTA

AHHOTauuA
B cTaTbe uccneayetca KOHUENTYaIbHAA U TEXHONOMMYECKana TpaHCcPopMaumA CEKTOPA 34PaBOOXPAaHEHNSA B
yCnoBUAX WHTerpauum cuctem e-Health, TenemeguumHckux nnatdopm M aNroOpUTMOB WUCKYCCTBEHHOTO
WMHTeNNeKTa ANA  MeAMUMHCKOM  AMarHoCcTMkU. [poaHanusupoBaHbl K/lO4YeBble CTaHAApTbl obmeHa
MeANUMHCKUMK  aaHHbiMKM (HL7 FHIR, DICOM) M apXxuTeKTypa 3SN1eKTPOHHbIX MeauuMHCKuX KapT (EHR).
MpeacTtaBneHa matematuyeckasa Gopmanusaumsa paboTbl CBEPTOUYHbIX HelpoHHbIX ceTeit (CNN) B 3agavax
aHanM3a MeauLMHCKUX M306pakeHni, a TakKe moaenb 6aecoBCKOM OLEHKM anoCTEPMOPHON BEPOATHOCTU
[MarHo3a c y4eToM NnoKasaTesieit YyBCTBUTENIbHOCTU M cneundryYHOCTM anroputmoB. MNpoBeaeH CpaBHUTENbHbIN
aHaNM3 TEeXHOMOrMit UMPPOBOro 34PaBOOXPAHEHUS, PACCMOTPEHbl BOMPOCbI KMbepbes3onacHOCTM U 3TUKK
ncnosb3oBaHna UM B KNIMHUYECKOM NpaKTUKe.
Kntouesble cnosa:
e-Health, Tenemegmunna, M-guardoctmka, HL7 FHIR, DICOM, sneKkTpoHHaa meguumHcKan KapTa, EHR,
CBEPTOYHbIE HEMPOCETH, YYBCTBUTENIBHOCTb U cneumduyHoctb, HIPAA, GDPR, meaAnUMHCKME AaHHbIE.

1. BeepgeHue u napagurma e-Health

Undposan TpaHchopmauma 3apaBooxpaHeHus (e-Health) 3HameHyeT coboii nepexos OT pPeaKkTUBHOWM
MoAeNM MeAMLIMHCKOM NOMOLLM K KoHuenuuu 4P-meauumnHsl (Predictive, Preventive, Personalized, Participatory
— NpeAuKTUBHanA, NpodUNaKTUYECKas, NePCOHaAIM3NUPOBaHHAA U COYYacTBYIOLLAsA).

YBenmueHne A0/IM XPOHUYECKUX 3a00NeBaHUI, CTapeHMe HaceneHua n aeduumT KBanuduLmMpoBaHHOTO
MeAMUMHCKOTO MNepcoHana B yAaNeHHbIX PEernoHax TpebyroT BHeApPeHMA CKBO3HbIX UUGPOBbIX peLueHUid.
CMCTeMbl 3N1EKTPOHHOTO 34PaBOOXPaHEHNA 06BEANHAIT MHOPACTPYKTYPY XPaHEHWUA AAHHbIX, ANCTAHLMOHHbIE
KaHa/bl CBA3U U MOAYAN WUHTENNEKTyaNbHOW NoAAepKKU MPUHATUA BpauebHbix pelueHuit (CDSS — Clinical
Decision Support Systems).

2. ApXUTEKTypa MHTErpaLmm MeauLUNHCKMX JAHHbIX U TeNeEMEANUMHCKUX CUCTEM

dyHoameHTaNbHbIM Hapbepom Ha NyTU LMPOBM3ALUN 34PaBOOXPAHEHUA ABAsSeTCS GParMeHTapHOCTb
AaHHbIX. [locTpoeHWe coBpemeHHOM 3KocucTembl e-Health onupaetcs Ha npuHUMNBLI CEMAHTUYECKOW
WUHTeponepabenbHOCTM, obecneyMBaemoit MexayHapoAHbimM cTaHgapTtamm HL7 FHIR (Fast Healthcare
Interoperability Resources) u DICOM (Digital Imaging and Communications in Medicine).

KntoueBble cTaHAapTbl 06MeHa faHHbIMU:

1. HL7 FHIR: MoaynbHbili cTaHaapT Ha 6ase RESTful API, rae Kaxaas CylWHOCTb (MauMeHT, aHanus,
Ha3HayeHue) npeacrasneHa B Buae JSON/XML-pecypca ¢ yHUKanbHbiM URL, 4TO nossosnseT ferko
WHTErpupoBaTb MOBUIbHbIE NpUAoKeHUA u MU-cepBuUChl.
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2. DICOM: CraHgapT nepefayM W XpaHEHUs MeAMUMHCKUX W300paxKeHult, obbeauHaowmii
MeTaZaHHble nauneHTa n buHapHble ciou Bbicokon yeTkoctu (KT, MPT, Y3U, mammorpadus).

3. EHR / EMR (Electronic Health/Medical Record): LleHTpanusoBaHHaa cucTema [A0/ITOCPOYHOrO
XpaHeHuA ucTopum 60se3HU, obecrneymBaroLLan CKBO3HOW AOCTYN Bpayel pasHOro npoouns K AaHHbIM
naumeHTa.

3. MaTtemaTnyeckoe mogenmpoBaHue UN-aAnarHocTMKM 1 6aecoBCKOro NPUHATUA peLleH i

MNpumeHeHWe moaenei MawmnHHOro obydyeHus (B YaCTHOCTM, INYBOKUX CBEPTOUYHbIX HEMPOHHbIX CETel)
No3BO/IieT aBTOMaTM3MpPOBATb BblABAEHME NATONOIMIA Ha MEANLMHCKMX CHUMKaX (peHTreHorpammax, CHUMKax
CETYATKM, FTMCTONIOTMYECKUX CPe3ax).

3.1. dyHKUMA CBEPTKM U ONTMMM3ALMNSA B KOMMNblOTepPHOM 3peHumn (Computer Vision)

Onepauna ABYMEPHOM CBEPTKU BXOAHOIO MeAMUMHCKOro nsobpaxeHus Sl(x, y)S ¢ obyyaembim aapom
SK(m, n)S 3apaeTca ypasHeHMeMm:

$SS(x, y) = (I * K)(x, y) = \sum_{m} \sum_{n} I(x - m, y - n) \cdot K(m, n)$$

Onsa 6opbbbl ¢ ancbanaHcom KnaccosB (KOraa MaToNOrMYecKne WU3MEHEHUs MPUCYTCTBYIOT AMlib Ha
S1\text{--}5\%S cHMMKOB) npuMmeHsAeTcA B3BeleHHaa 6GuHapHas Kpocc-aHTponua (Weighted Binary Cross-
Entropy):

SS\mathcal{L} {WBCE} = -\frac{1H{N} \sum_{i=1}*{N} \left[ w_p \cdot y_i\log(\hat{y} i) + (1 - y_i) \log(1 -
\hat{y}_i) \right]$$

roe Sy i \in \{0, 1\}S — wucTMHHaa meTKka Hanunuma natonormm, S\hat{y} iS — npeackasaHHas
BEPOATHOCTHaA oueHKa MU, Sw_p > 1S — BecoBoit KO3pPULMEHT A1 NPeoTBPaALLEHMA TOXKHOOTPULATENbHbIX
cpabaTbiBaHui (False Negatives).

3.2. banecoBckuii aHanuns goctoBepHoctn MN-gmnarHosa

[mnarHoctnyeckas TOYHOCTb MU xapaKTepusmpyeTcs 4YyBCTBUTENbHOCTbIO ($SeS) v cneumduyHOCTbIO
(SSpS):

SSSe = \frac{TPH{TP + FN}, \quad Sp = \frac{TNXTN + FP}$SS

OTHOLIEHWE NPaBAONOA0BUA NONOXKUTENBHOIO pe3ynbTata MU-TecTa (SLRA+S):

SSLRM+ = \frac{Se}{1 - Sp}SS

CornacHo Teopeme bailteca, anoctepuopHble waHcbl (SPost\text{-}odds"+$) Hanmuma 3abonesaHus y
nauMeHTa nNpu MONOXKUTENbHOM Bepaukte WW-cucTembl 3aBUCAT OT anpuOPHOM pPacnpoCTPaHEeHHOCTU
3abonesaHua B nonyaaumm (SPretest\text{-}probability, P(D)S$):

SSPost\text{-lodds*+ = \left( \frac{P(D)}{1 - P(D)} \right) \cdot LRA+S$

AnocTepuopHasn BepOATHOCTb Hannuma 6onesHm SP(D \mid \text{AI}"+)$ paccumntbiBaeTCa Kak:

SSP(D \mid \text{Al}*+) = \frac{Post\text{-}odds*+}{1 + Post\text{-}odds*+}SS$S

[aHHan maTemaTnyeckas MoAe/Ib MOKa3blBaAET, YTO AaXKe NPU BbICOKOM TouHOCTM MU ($Se=0.95, Sp=0.955)
CKPUHUHT peaKux 3a6oneBaHnil C HU3KOM anpuopHo BepoAaTHoCTbio SP(D) = 0.001S faeT BbICOKMIA NPOLEHT
JIOXKHOMOJIOXKMTENbHbIX PE3YIbTATOB, YTO TPebyeT 0b6A3aTeNlbHOWN BepudUKaLmm Bpadom (Human-in-the-loop).

5. HopmaTneHO-npaBoBoe peryaiMposaHue, KubepbesonacHocTb 1 3Tnka UN

Undposm3auma 34paBOOXPAaHEHUs NPeabaABAfeT  KecTkue TpeboBaHUA K  WHPOPMaUMOHHOWN
6€30MacHOCTU U 3TUYECKOMY NPUMEHEHMIO AITOPUTMOB:

1. 3awwuTa nepcoHanbHbIX U MegUUMHCKUX AaHHbIX (PHI): CobntogeHune ctaHgapTos HIPAA (CLLUA), GDPR
(EC) n HaumMoHanbHOro 3akoHoaaTenbCTBa. TpebyeTca obesnuumMBaHue (AevaeHTUPUKALMA) OaHHbIX nepes,
nepepadveri B mogenu NN,

2. Npobnema «YepHoro AwmMKa» n obbsacHUmbI NN (Explainable Al — XAl): B KNIMHUYECKOMN NPaKTUKe
HegonyCTMMO UCMNOb30BaHUE « HEMPO3PaYHbIX» mogenei. MpumeHeHne metogos Grad-CAM n SHAP nossonsaet
BM3YaIM3MpPOBaTb TenoBble KapTbl (Heatmaps) CHMMKa, NoKasblBatloLMe, Ha Kakne UMeHHO ob61acTh onupancs
MW npun nocTaHOBKe AmMarHosa.
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3. lOpugmueckaa oOTBeTCTBEHHOCTb: UW-cucTembl  KBanMOUUMPYHOTCA  KaK  BCMOMOraTesibHble
WMHCTPYMEHTbI ynpasneHus (Software as a Medical Device — SaMD). OKoHYaTesbHOE OpUANYECKOE WU
KNMHUYECKOEe peLleHme BCerga OCTaeTca 3a IeYalym BPavoM.

6. 3akntoueHne

Undposusauma 3apaBooxpaHeHus, obbeauHsaowaa sKkocuctembl e-Health, Tenemeanumuy u UU-
OMArHOCTUKY, KapAMHANbHO MEHSET CKOPOCTb M KayeCTBO OKA3aHWA MeAWMUMHCKOW nomolm. BHeppeHwe
eauHbIX cTaHaapToB obmeHa paHHbimM (HL7 FHIR, DICOM) ycTpaHsaeT TexHosornyeckne 6Gapbepbl, a
MaTeMaTUYECKME MoaeNn ryboKoro obyyeHma B codeTaHnK ¢ 6atecoBCKMM aHaIM30M 06ecneymBatoT BbICOKYHO
TOYHOCTb BbIAIB/IEHMA MATONIOMMA Ha PaHHUX CTagusax. JanbHellee pasBuTMe OTPACIN CBA3AHO C NMOCTPOEHMEM
0b6bacHUMBbIX UN-moaenei (XAl) n obecneyeHnem cKBO3HOM KMbepbe3onacHOCTU MeAULIMHCKUX OaHHBbIX.

CnN1coK Ucnonb3oBaHHOW ANTepaTypbli:

1. Topol, E.J. (2019). Deep Medicine: How Artificial Intelligence Can Make Healthcare Human Again. Basic Books.
2. Shortliffe, E.H., & Cimino, J.J. (Eds.). (2021). Biomedical Informatics: Computer Applications in Health Care and
Biomedicine (5th ed.). Springer.
3. Esteva, A., Kuprel, B., Novoa, R.A., et al. (2017). Dermatologist-level classification of skin cancer with deep
neural networks. Nature, 542(7639), 115-118.
4. Health Level Seven International. (2023). HL7 FHIR Release 5.0.0 Standard. HL7 International.
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KaHanAaaT TeXHUYECKUX Hayk
r. BopoHex, Poccua

OCOBEHHOCTU U ONTUMMU3ALUA NPOLLECCA 3APAAA CTAPTEPHbIX AKKYMY/IATOPHbIX BATAPEW
ABTOMOBMWEN KAMA3-740-30 B YC/IOBUAX IKCTPEMAJIbHO HU3KUX
TEMMEPATYP APKTUYECKOM 30HblI

AHHOTauuA

B cTatbe npoBeseH aHanu3 npobnem obecnevyeHWA HaALEKHOro nycka W 3¢pdeKTMBHOro 3apana
CTapTepHbIX CBUHLOBO-KUC/IOTHbIX aKKYMYIATOPHbIX baTapei (AKB) Taxkenbix rpy3oBbix aBTomobunein KAMAS3,
OCHALUEHHbIX Au3eNbHbIMK ABuratenamm cepumn 740, B YyC/NOBUAX IKCTPEMasnbHO HU3KUX TemmnepaTyp
ApKTU4YecKom 30HbI (80 -50 °C 1 HUuXKe).

KnioueBble cnosa:
aKKymynaTopHas b6atapes, KAMA3-740, ApKTuKa, 3apAgHOe HanpsKeHue,
3apAXKaeMOoCTb, BHYTPEHHEe CONPOTUBAEHME, INEKTPONUT.

OfHolM M3 rnaBHbIX Npobnem Npu sKCMAyaTauumM AAHHOW TEXHWKWU MpU TemnepaTypax OKPYHKAIOLLEero
Bo3ayxa Huxke -30..-50 °C ABnAeTCA pe3Koe CHUMEHME HaAeXHOCTM MycKa Asuratens, obycnoBneHHoe
CYLLECTBEHHbIM  YXYAWEHMEeM  3KCMIYaTaLuMOHHbIX XapaKTEPUCTUK  CTApTEPHbIX  CBMHLLOBO-KMCAOTHbIX
aKKYMyNATOPHbIX 6aTapei (Tvuna 6CT-190). B ycnoBusax CBEPXHU3KUX TeMMepaTyp NyCKOBOM TOK, HeEo6Xo4MMbIN
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ONS MPOKPY4YMBaHUA KoneHuyatoro Bana amsena KAMA3-740 ¢ BbICOKOM BSI3KOCTbO 3aCTbIBLUErO MOTOPHOro
macna, sospacrtaet go 800—1200 A. B 1o e Bpems cnocobHocTb AKB npuHMMaTh 3apAg, oT WTaTHOro reHepaTopa
nocne nycka pAapuraTend nagaeT MNPaKTUYECKM [0 Hy/A, 4YTO NPUMBOAMT K XPOHMYECKOMY Hezo3apaay,
cynbdaTaLmm NAaCTUH, 3aMEP3AHNIO INEKTPOINTA U NPEXAEBPEMEHHOMY BbIXxoay 6aTapen 13 cTpos.

Uenbto paHHoOM paboTbl ABAAETCA UCCAeLOBaHWE 3NEKTPOXMMUYECKMX napameTpos AKB B ycnosusax
APKTMYECKOro KAMMaTa M pa3paboTKka Hay4HO 0O6OCHOBAHHbLIX PEKOMEHAALNI Mo noBblweHUo 3pdeKTUBHOCTU
ux 3apsaga Ha asTomobunax KAMA3 c asuratenamm cepum 740.

AHANN3 3N1eKTPOXMMMYECKMX NPOLLECCOB M 3apaxkaemoctn AKB npu HM3KMX TemnepaTypax

LWtaTHaa cuctema 3neKkTpocHabxkeHus astomobunert KAMA3 c¢ pgsuratenem KAMA3-740 umeet
HOMWHa/IbHOE HanpsXXeHue 24 B 1 BKAOYaET ABe Noc/ief0BaTe/IbHO coegMHeHHble 6aTapen HanpaxXeHuem 12
B (Hanpumep, 6CT-190AN3) emKocTbio 190 A-u.

Mpu CHUKEHMM TEMNEPATYPbI 3NEKTPOIUTA B HaTapee NPOUCXOAAT Ceaytolme KPUTUYECKME USMEHEHWUA:

PocT BA3KOCTM M NAOTHOCTM aneKkTponuTa. Mpu nageHnn temnepatypbl oT +20 °C go -40 °C anHamu4yecKas
BA3KOCTb pacTBOpa CEPHOM KMCAOTbI yBennumBaetca 6onee yem B 4—5 pas. ITo NpMBOAMUT K 3aTOPMArKUBAHUIO
npoueccos gudPy3nn NoHOB B NOPax aKTMBHOM MaCCbl MNACTUH.

Bo3pactaHme BHyTpeHHero conpotmeiaeHusa. BHyTpeHHee conpoTtuBieHne AKB COCTOUT M3 OMUYECKOro
COMPOTUBNIEHMA 3NEKTPONUTA, CEnapaTopoB, 3JIEKTPOLOB W MNOAAPU3ALMOHHOIO conpoTusseHna. [pu
oxnaxaeHuun go -40 °C 3HauyeHune ysenmumsaetcs B To 6—10 pas no cpaBHeHUIO co 3HavyeHnem npu +20 °C.

MeToabl onTUMM3aLLMKN U TEXHUYECKUe pewieHuns no 3apaay AKb B ApKTuke

Ha aBtomobunax KAMA3 ¢ ausenamu cepumn 740 ycTaHaBAMBAIOTCA FeHepaToOpHble YCTaHOBKKM Tuna [-
273B, 3232.3771 nan coBpemeHHble aHanorn mowHoctbto ot 1,0 go 2,2 KBT C MHTErpanbHbIMU peryaatopamm
Hanps»eHus (A120M, 4120M1 v gp.).

LLUTaTHble perynAaTopbl HaNpAXeHUs MMeT GUKCUPOBAHHYID TEPMOKOMMEHCALMIO, OAHAKO A3aT4YMK
TemnepaTypbl PacnosioXeH BHYTPM KOpMyca perynatopa Ha reHepatope. OTO CO34a€eT Cepbe3Hyl HayyHo-
TeXHUYeCKyto npobaemy:

- leHepaTop, pacnonoXeHHbI B pa3Bane 610KOB UM Ha nepeaHel Yactu asuratens KAMA3-740, 6bicTpo
HarpesaeTca oT paboTatowero motopa Ao +40...+60 °C.

- Perynatop Hanpa»KeHWA «CYMTbIBAET» BbICOKYIO TemnepaTypy NOAKAaNOTHOrO NPOCTPAHCTBA M CHUMKAET
3apAagHoe HanpsaxxeHwe o 27,2-27,8 B.

- B TO e Bpema aKKyMynATOpHble 6aTapen, pacnofioXKeHHble BHE KabWHbl B OTKPbITOM WMau cnabo
M30/IMPOBAaHHOM META/I/IMYECKOM KOHTEMHepe Ha pame, OCTAlOTCA OXJaXKAEHHbIMW [0 TemnepaTypsbl
OKpYy»Katowero Bosgyxa (-40 °C).

B pesynbTaTe BO3HMKAOLWLErO TEMMNEPATYPHOro pPAcCOrnacoBaHuA (FPagueHT Temnepatyp MmexXay
reHepaTopom n AKB moxeT gocturatb 80 °C) cuctema 3apaga GyHKUMOHUPYET B HEOMNTMMANBHOM peXxume,
yCcKopsia aerpagauuto batapen.

Ons pewenns npobnemsl 3apaaa AKB asTomobuneit KAMA3-740 B apKTUUYECKUX YCNOBUAX HEOBXOANMMO
KOMMJIEKCHOE NpUMEeHeHMe ABYX OCHOBHbIX NOAX0A0B: TepMoCTaTUPOBaHME M NPeAnyCKOBOM 3n1eKTpooborpes

Hanbonee ap¢dpeKkTMBHBbIM CNOCOBOM BOCCTAHOBAEHUA NpMeMHo cnocobHocT AKB no 3apsaay ssasetcs
noAfeprkaHne TeMnepaTypbl 31IEKTPOANTA B AnanasoHe oT +10 go +25 °C.

Ona astomobunen KAMA3, paboTtarowmx B ApKTUKe, pa3paboTaHa KOHCTPYKUMSA WM30/MPOBAHHOIO
TEPMOKOHTelHepa (TepmoKeica) ¢ aBTOMATUYECKOM CUCTEMOW 3/1eKTpooborpeBa. B KayecTse HarpeBaTe/bHbIX
3/1EMEHTOB MPUMEHSAIOTCA NMO3UCTOPHbIE UM TMBKME yraepoaHble MAACTUHbI, NMUTAaeMble OT LUTAaTHOM CETU BO
Bpems paboTbl ABUraTENA UM OT BHELLHEro UCTOYHMKA (220 B / 24 B) BO BpemaA CTOAHKM.

6. 3akntoueHne

3apag cTapTepHbIX aKKYMyAsTOpHbIXx 6aTapeit asTomobunen KAMA3 c auratenamu cepum 740 B
3KCTPEeMasIbHbIX YCI0BUAX APKTUKM TpebyeT CMCTEMHOMO NoAX0Aa, COYEeTaloLLErO TEMNI0BYO NOArOTOBKY baTapei
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W afanTUBHOE yNpaB/eHMe NapaMeTPamMm NEKTPUYECKOM IHEPTUM.
Cnu1CcOK UCNONb30BaHHOM IUTepaTypbl:

1. Typesuuy B.N. 3awmta aBTOTPAKTOPHOIO 371EKTPOOOOPYAOBAHMA U AKKYMYAATOPOB MPU 3KCTPEMANbHbIX
Temnepatypax. — M.: UHPpa-UHxeHepua, 2021. — 216 c.
2. KawtaHos B.M., TutoB O.U. CrapTepHble aKKyMynaTopHble 6aTapen: Teopus, MNPOEKTUPOBAHME,
9KCNyaTaLMA B COXKHbIX KNIMMATUYECKUX YCN0BUAX. — TiomeHb: TiomIHIY, 2020. — 194 c.
3. Hasapos H.U., KysHeuos A.B. MccnepoBaHue npoueccoB 3apAada CBMHLOBO-KUCNOTHbIX AKB npu
oTpuuaTenbHbix TemnepaTtypax // BecTHMK CuBUPCKOro rocyaapcTBEHHOrO aBTOMOBWUIbHO-A0POMKHOMO
yHuBepcuteta. — 2022. — T. 19, Ne 3. — C. 342-355.
4. depotos B.A., CmupHos E.M. NoBbiweHne appeKkTnBHOCTU cnucTembl nycka BC B ycnosuax KpaiHero Cesepa
// AsTomobunbHas npombiwieHHocTb. — 2023. — Ne 4. — C. 18-22.

©BoHpgapes A.C., 2026

YAK 62
AypAabies T.,
MNpenogasaTtens,
MeayHapoaHbli yHUBepcuTeT HedpTu 1 rasa umeHu Arwbirengm Kakaesa,
Awxabag, TypKMeHUCTaH
Fyp6aHHa3zapos X.,
MNpenopasatens,
MekayHapoaHbIN yHUBepcuTeT HedTH M raza umeHu Arwbirenan Kakaesa,
Awxabag, TypKMeHUCTaH
bawumos 1.,
MNpenopasaTtens,
MeXayHapoaHbI yHUBepcuTeT HedTH 1 rasa umeHu Arwbirenay Kakaesa,
Awxabag, TypKMeHUCTaH
Hypmyxammepos H.,
MNpenopasatens,
MexayHapoaHbIi yHUBepcUTeT HedTM 1 raza umeHu Arwbirenan Kakaesa,
Awxabag, TypKMeHUCTaH

CUHOHUMUA N MHOTO3HAYHOCTb HE®DTEIA30BbIX TEPMUHOB: PUCKM UCKAXKEHUA CMbIC/IA
NPU TEXHWYECKOM NEPEBOAE CNELLUOUKALIUIA U PETTAMEHTOB

AHHOTauuA
B crtatbe wuccneaytoTca A3blKOBble ABAEHUA CUHOHMMUM M MHOTO3HAYHOCTM B aHIN0A3bIYHON W
PYCCKOA3bIYHON TEPMUHONOTUN HedTerasoBon oTpacau.
Kntouesble cnosa:
HedTerasoBbli ANCKYPC, TEXHUYECKUI NepeBos, TEPMUHONOIMYECKan
CUHOHUMMA, MHOTO3HAYHOCTb TEPMUHOB.

MeayHapoaHbii Xxapaktep HedTerasoBon MHAYCTpUM TpebyeT BbICOKOM TOYHOCTM Npu obmeHe
HOPMATUBHO-TEXHNYECKOW M NPOEKTHOW AOKYMeHTaumel. MNepeBos TeXHUYECKUX cneumduKaLmii, pernameHToB
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no akcnayatTaumm obopyaoBaHuA, a TakkKe cTaHZapToB 6e3onacHocT (HSE) He TepnuT ABYCMbICNEHHOCTW.
OfHaKo AMHAaMUYHOE Pa3BUTME OTPACAN, NApaniesibHOe NOABAEHNE TEPMUHOB B Pa3HbIX MHXXEHEPHbIX LWKOaX
W WMPOKOE MNPOHMKHOBEHME NPODECCUMOHANBHOTO CNEHTA NPUBOAAT K BbICOKOW CTEMNEHU TEPMUHONOTMYECKOM
CUHOHUMWUM U NOAUCEMUU (MHOTO3HAYHOCTH).

B KnaccMyeckom TEPMUHOBEAEHUM CYUTAETCA, YTO KMAEANbHbIN TEPMUH» AONKEH ObITb OAHO3HAYHbIM U
HE MMEeTb CMHOHMMOB B Npeaenax OAHOW MOHATUMHOM cucTembl. Ha NpakTMKe HedTerasoBbli NEKCUKOH
OEMOHCTPUpPYET 06paTHOE: OAHO U TO Ke NOHATUE MOXKET 0603HaAYATLCA TPEMA-YETbIPbMSA NEKCEMAMM, @ OAMNH
M TOT Xe TepMWH MeHsAeT CBOe 3HayeHWe B 3aBMCMMOCTM OT Y3KOro KOHTeKcTa (bypeHue, reonorus,
TPaHCNOPTMPOBKA UM NepepaboTKa).

Hanbonblyto onacHOCTb NPy NepeBoge PYKOBOACTB MO 3KCM/yaTauuu u cneunduKkaumin npeacrasnset
MeXKOoTpac/ieBasa U BHYTPMOTpacaeBaa MHOrO3HAYHOCTb.

Mpumep 1: TepmuH Casing. B KoHTeKcTe BypeHuss U 0byCTPOMCTBaA CKBaXWH casing nepeBoamuTcA Kak
«0bcagHan KoNOHHA» uan «obcagHble Tpybbl». OAHAKO B cneunduKaumax Ha KOMNPECCOPHOE UM HAacoCHoe
o0bopyoBaHMeE 3TOT Ke TEPMMH 03HAYAET KKOPMYC» UK KKOXKYX» arperata. OwmnbKa nepeBoauYmnKa, YKa3aBLLEro
B pernameHTe no ob6C/ayXMBAHUIO HAcoCa «AEMOHTaXK 06CcafHOM KOJ/IOHHbI» BMECTO «JEeMOHTaxKa Kopnycay,
WNCKaXKaeT UHXKeHEePHbI CMbICA perfameHTa.

Mpumep 2: Tepmun Pig / Pigging. B chepe TpybonposBoaHOro TpaHcnopTa pig — 3TO «OYMCTHOW UAn
[ANarHoCTUYECKNA nopLueHb» («CKPeboK»), a pigging — «NOpPLUIHEBan OYMUCTKa / AMarHOCTUKa». B TO ke Bpemsa B
06LLLETEXHUYECKOM KOHTEKCTE MU B ONMMUCAHMUAX MEXaHUYECKUX Y3/10B TEPMMH MOXKET 03Ha4aTb «UyLLKa» (CIUTOK
MeTaNa) UAN «3aroToBKa». HemoHMMaHWe KOHTEKCTa NPUBOAMUT K rPyObIM CMbIC/IOBbIM CABUTaM.

Mpumep 3: TepmuH Tubing. MosKeT NepeBoAUTLCA KaK «HaCOCHO-KomMmMpeccopHble Tpybbl (HKT)» (ana
CKBa)KMHHbIX OMepaumin) Uam Kak MesKkne «MMNy/bCHble/TexHoNornyeckne Tpybkm» (B cuctemax KUMMA u
aBTOMaTUKM).

TepMUHONOTMYECKasAs CMHOHMMMA BO3HMKAET M3-3a MNapas/efibHOro MCMNOJ/Ib30BAHUA aKaLeMUYECKUX
TEPMUHOB, GUPMEHHbIX HAUMEHOBAHWUIM NPON3BOAUTENEN U NONEBOrO CAEHTA.

O603HauyeHne npoOTUBOBbLIBPOCOBOrO 0b6opyaoBaHuA: Abb6bpesuatypa BOP (Blowout Preventer) B
OOKYMEHTaLMN MOXKeT aybnmpoBaTbcs TepmmHamu preventer stack, well control equipment nan cneHrosbim
stack. Mpu nepeBose Ha PYCCKUI s3bIK BaXKHO NpuaepxuBaTbca npuHatoro B FOCT 1M pernameHTax TepmMUHa
«npoTnBoBbIBpocosoe obopyaosaHue (MBO)» nnn «npeseHTOp», u3berana 6ykBanmMamos.

MMmeHOBaHWe N1acToB U KONEKTOPOB: TepMuHbl pay zone, pay sand, producing formation, reservoir rock
YyacTo ynoTpebnaloTca Kak CUHOHMMbL. OZHaKo nNpW MnepeBoge reo/0ro-nNpPoMbIC/IOBbIX OTYETOB BaXKHO
pPa3rpaHUYMBaTb KNPOAYKTUBHbLIA MAACT», KNAACT-KONNEKTOP» U «HedTEeHACIWEHHYI TOAWMHY», TaK Kak oT
3TOro 3aBMCAT NOACYET 3aMacoB U lopuanYeckasn KBaandpuKaumsa AMLEH3MOHHOTO y4acTKa.

Ona  MMHUMM3AUMKM  PUCKOB WCKAXKEHWMA CMbICa MpU  TeXHUYecKom nepesofe HedTerazoBom
OOKYMEHTaLMM Heobxoaumo cobntogeHne cneayowmx npasua: 1) OTKas OT KOHTEKCTYalbHO U30/IMPOBAHHOIO
nepesofa: Kaxpaa cneumdukauma [OMKHA NEPeBOAUTLCA C Yy4eToM y3Koro nogpasgena (Downstream,
Midstream, Upstream). 2) Co3aaHue v BegeHue KoprniopaTusHbix SDL Trados / MultiTerm 6a3: Mpeanpuatnam u
nepeBoayYeckum 61opo HeobxoamMmo GOpPMUPOBaTb eamHble yTBEpPXKAeHHble rnoccapum (Glossaries) n 6asbl
namaTu nepesoga (Translation Memory) nog, Kaxablt KOHKPETHbIM NpoeKT. 3) [ByxypoBHeBas BepudpuKaLmsa
(Proofreading): O6na3aTenbHOE NpUB/EYEHNE WHMKEHEPOB-KOHCY/IbTAHTOB (NPOdUIbHBIX CMeunannucToB Mo
bypeHuto, mexaHuke, T’MC nam TpaHCcNopTy) A9 BbIYMTKM FOTOBbLIX PEFIAMEHTOB.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. Bopucosa, /1.U. Nlekcudeckme npobnembl HayyHo-TeXHUYeckoro nepesoaa / /.M. Bopucosa. — MockKBa:
UspatenbctBo «HBU-Tesaypyc», 2011. — 208 c.
2. KoBaneHko, A.A. Obwmin M TexHUYECKUA MnepesoA: aHrno-pycckuin Kypc / A.A. KosaneHko. — Kues:
N3pgatenbcteo « MHKOC», 2003. — 320 c.

© AypapbieB T., NypbaHHazapos X., bawnmos fA., Hypmyxammepos H., 2026
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Kosnos P.C.

CrypeHnt

MypPOMCKUI MHCTUTYT BNaamMmmnpcKoro rocysapcTBeHHOrO yHMBEpPCUTETa
Bnagnmmpckasa oba., r. Mypom

HayuHbi pyKoBogurtenb: bynkuH B.B.

O-Pp TEXH. HayK,

MyPOMCKWUIN MHCTUTYT BNagnMmmupcKoro rocyapcTBeHHOro YHMBEPCUTETA
Bnagnmmpckan oba., r. Mypom

ONACHbIE U BPEAHbIE NPOU3BOACTBEHHbBIE ®AKTOPbl HA TEPMOOBPYBEHOM
YYACTKE CTAZIE/IMTEAHOIO LLEXA

AHHOTauuA

B cTaTbe paccmaTpurBaloTCA YCA0BUA TpyAa Ha TepmoobpybHOM yyacTKe cTanenuTeitHoro uexa. NokasaHo,
YTO AaHHbIM Y4aCTOK OTHOCUTCA K Yncay Hanbonee HeBNaronpUATHbLIX NO YCAOBUAM TPyAa 3BEHbEB IMTEMHOIO
npoussoacTea. PaboTatowme 3gecb 0o4HOBPEMEHHO NOABEPraloTCA BO3AENCTBUIO LLe/IOro KOMIJIEKCa BpeaHbIX
dakTOpoB: nbinK, wWyma, BMOpaLMK, HarpeBaloOWEro MUKPOKAMMATA, BPedHbIX ra3oB, a TaKXKe PUCKY
MexXaHW4YeCcKnx TpaBm. Ha OCHOBe AEWCTBYHOLWIMX CAHUTAPHBIX HOPM WM MEXroCyAapCTBEHHbIX CTaHAAPTOB
CUCTEMATU3NPOBAHbI OCHOBHbIe NpodeccnoHanbHble pUcku. CaenaH BbiBOL, O TOM, YTO MHOFOGAKTOPHOCTb U
CUHEeprn3m BO3AENCTBUA TPEeOYHT KOMMAEKCHOIO MOAXOAa, COYETAOWEro WHMKEeHepHble CpeAcTBa 3aliuThl,
cpeacTBa MHAMBUAYANbHOW 3aLlUNUTbl U MeAUKO-NPOodUNAKTUYECKME MEPONPUATHA.

Kniouesble cnosa:
€epMoobpyOHbIN y4acToK, 1MTeMHOe NPon3BOACTBO, NPodeccnoHanbHble BPeAHOCTHU, a3p030u,
LWym, BUBpaums, HarpesatoLLMn MUKPOKINMMAT.

BeeneHue

NnuteiiHoe nNpoun3BOACTBO TPAAMUMOHHO CYMTAETCA OAHMM M3 CaMbIX TAXKENbIX MO YCNOBUAM Tpyaa B
MaLIMHOCTPOEHUN. Ero TexHONOrMyeckuii LMKA BKAOYAEeT MnaBKy, GOPMOBKY, 3a/MBKY W MOCAeAyoLLyH0
06paboTKy OTAMBOK. TepMOOOPYDOHbIA YyH4aCTOK — 3aBepluatoliee 3BEHO, M4e C OTAMBOK YAANAOT JIUTHUKN U
NPU6bIIN, OYMLLAIOT NMOBEPXHOCTb OT NpPUrapa M 3aduwator eé o Tpebyemoro coctosHus. PaboTta Beaétca
PYYHbIM M MOJYMEXAHU3MPOBAHHLIM MHCTPYMEHTOM MO HArpeTomMy MeTanny, U yxKe OA4HO 3TO onpegenser
CNOXHOCTb M TAXKECTb YC0BUIM TpyAa.

CaHWUTapHO-TUrMeHMYeckne TpeboBaHUA K NUTeHOMY npou3BoacTBy B Poccuu ycTaHOBAEHbl pAaaom
[OKYMEHTOB. MnaBHbI 3 HUX — CI 2.2.3670-20 «CaHUTapHO-3aNnaemmnonornyeckme TpeboBaHus K ycaoBuAMm
TPyAa», B MPUAONKEHUM K KOTOPOMY COBpaHbl TpebOBaHUA K yCcnoBUMAM Tpyaa B JIMTEMHOM MPOU3BOACTBE.
JOKyMEHT yTBEPKAEH NOCTaHOBAEHMEM [NaBHOrO rocy4apCTBEHHOrO CaHUTApPHOro Bpayva P® ot 02.12.2020 Ne
40 (c u3meHeHusmM Ha 12.02.2026), peicteyer ao 01.01.2027. Ha ypoBHE MeXKrocyaapCTBEHHOM
CTaHfapTM3aumm TpeboBaHusa 6GesonacHOCcTM 3akpenneHbl B [OCT 12.3.027-2004 «PaboTbl NMTEMHbIE.
TpeboBaHuA 6e3onacHOCTM». Ha 3TU AOKYMEHTbI Mbl U Byaem onmpaTbes.

Mbinb (a3po30an NpenmyLecTBeEHHO GUBPOreHHOro AeNCTBUSA)

Mbinb — NOXanyi, camas xapakTepHas BpeaHOCTb TepMoobpybHoro yyactka. OHa obpasyetca npw
06py6Ke M 3aUNCTKE OTIMBOK M UMEET CI0XKHbIN XMMUYECKUIA COCTaB. MICTOYHUKM eé — paspyLleHMe OCTaTKOB
$OpPMOBOYHON CMECU, MMUKPOYACTULLbI OT abpasnBHOIM 06paboTKM MmeTania U OKaAUHa.

CM 2.2.3670-20 (n. 92) npamo npeAnuncbiBaeT oCHalaTb MecTa 06pybKM OTNIMBOK abpa3nBHbIMU Kpyramu
MeCTHbIMM 0Tcocamu. ITo TpeboBaHMWe KaK pas 1 HanpasaeHo Ha 60pbby ¢ NblneBblaeNeHNEM NPU WANPOBAHUM:
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YyacTumubl, obpasytowmeca Npu BbICOKOCKOPOCTHOM KOHTaKTe Kpyra C MOBEPXHOCTbIO OT/IMBKMU, OYEHb Masbl U
noaoary BUCAT B BO3AyXe MMEHHO B 30He abixaHua. TOCT 12.3.027-2004 pononHuTenbHo TpebyeT, 4TobbI
COAEepKaHUe BpeaHbIX BELWECTB B BO3AyXe paboyel 30HbI He MPEBbIWANO MpeAesbHO  AO0MYCTUMbIX
KOHUeHTpaunin no MOCT 12.1.005.

MblneBas Harpyska 3gecb KOMbUHMpoBaHHaA. CBO6OAHbLIN ANOKCUA KPpeMHUA U3 GOPMOBOYHON CMecH
MOXKET BblI3blBaTb CU/IMKO3, @ METAN/IMYECKaa Mblb (Keneso, mapraHeu, XpoOM) — NAUTENHYIO ANXOPALKY U
XPOHMYECKME UHTOKCUKAUMKN. TUTMEHNYECKME HOPMATMBBI COAEPKAHMA BPegHbIX BEWECTB B BO3Ayxe pabouei
30HbI ycTaHoBMeHbl MH 2.2.5.3532-18. He cny4yaliHO caHuTapHble TpeboBaHWA BblAENAIOT OTAENbHYIO CXemMy
MeANKO-NPOPUNAKTUYECKUX MEPONPUATUIA AN PaboUMX «MblAEBbIX» NPOPeccuit.

Mbinb (a3po30M NpenmyLLecTBeEHHO GUBPOreHHoro AencTens)

Mbinb — MOXKanyn, camas XapaKTepHasa BpeAHOCTb TepmoobpybHoro y4yactka. OHa obpasyetca npwm
06pybKe M 3aUNCTKE OTIMBOK M UMEET C/I0MKHbIN XMMUYECKUIA COCTaB. MICTOYHUKM eé — paspylleHMe OCTaTKoB
$GOPMOBOYHOM CMECH, MUKPOYACTULbl OT abpasmMBHON 06paboTKM MeTanna n OKaauHa.

CN 2.2.3670-20 (n. 92) npamo npeAnuncbiBaeT oCHalLaTb MecTa 06pybKU OTIMBOK abpa3nBHbIMU Kpyramu
MEeCTHbIMM 0TCcOCamM. ITo TpeboBaHMeE KaK pas 1 HanpasaeHo Ha 60pbby ¢ NblnesblaeneHNneEM Npu WANGOBaHUM:
YyacTumubl, obpasytowmeca Npu BbICOKOCKOPOCTHOM KOHTaKTe Kpyra C MOBEPXHOCTbIO OT/IMBKM, OYEHb Masibl U
noaoary BUCAT B BO3AyXe MMEHHO B 30He abixaHua. TOCT 12.3.027-2004 pononHuTenbHO TpebyeT, 4TobbI
COAEpPKaHNe BpeaHbIX BELWECTB B BO3Ayxe paboyel 30HbI He MPEBbIWANO MpefebHO  AO0NYyCTUMbIX
KOHUeHTpaunin no MOCT 12.1.005.

MblneBas Harpyska 3gecb KOMBMHMpoBaHHAA. CBOOOAHbIN ANOKCUL KpeMHMA M3 GOPMOBOYHOM CMecH
MOKET BblI3blBaTb CM/IMKO3, @ METAN/IMYECKasa Mblib (Keneso, mapraHeu, XpoM) — NAUTENHYIO ANXOPALKY U
XPOHWYECKME UHTOKCUKALMKU. TUTMeHnYeckne HOpMaTUBbI COAEPKAaHUA BPEeAHbIX BELLECTB B BO3Ayxe pabouel
30HbI ycTaHoBMeHbl MH 2.2.5.3532-18. He cayyaitHO caHuTapHble TpeboBaHWMA BbIAENAOT OTAENbHYIO CXemy
MeANKO-NPOPUNAKTUYECKUX MEPONPUATUIA AN PaboUMX «MblAEBbIX» NPOPeCccUi.

HarpeBatowuii MMKPOKAMMAT U TENI0BOE U3STyYEHUNE

MuKpOKAMMAT TepMo0obpybHOro yyacTka GopmMpyeTca OCTaTOYHbIM TENIOM OTAIMBOK M 0COBEeHHOCTAMM
camoro npouecca. OTANBKKU, NOCTyNatoLWMe C 3a/IMBOYHOM MHUN, UMEIOT TEMNEPaATypy NOBEPXHOCTU B COTHMU
rpagycos M NPOLOKAOT OTAABaTb TEM/IO BO Bpems 06pybKM, pe3ku 1 3a4MCTKU. K TOMyY Ke pe3Ka NTHUKOB U
npubbineit (razoBasa UAK 3NEKTPOAYroBas) cama rno cebe ABNAETCA BbICOKOTEMMNEPATYPHbIM MCTOYHUKOM.

MrneHmyeckme TpeboBaHMA K MUKPOKAMMATY NPOM3BOACTBEHHbIX MOMeLeHUi ycTaHosaeHbl CaHMnH
2.2.4.3359-16. Ons paboumx mecT, rae of4HOBPEMEHHO MPUCYTCTBYIOT TEMIOBOE W3/yvyeHMe U du3myecKas
Harpyska, npeaycMmaTpmBatoTCA TEMNNOM30NAUNA, BEHTUAALMA M BO3AYLWHOE AylwnpoBaHue. TepmoobpybHbIin
YYaCTOK, KaK NPaBuK/I0, OTHOCAT K «KTOPAYMMY» LLeEXaM HapaBHe C N1aBU/bHbIM U 3a/IMBOYHbIM.

OTaenbHo Hopmupyetca TennoBoe ob6nydeHue. CornacHo CaHluH 2.2.4.3359-16 (n. 2.2.12), ans
WCTOYHMKOB € Temnepatypoi Bbiwe 600 °C (packan&HHbIM UM pacnaaBAeHHbI MeTas, NNaMsa) MHTEHCUBHOCTb
TennoBoro ob6ay4eHUs MOBEPXHOCTM Tesla YesioBeKa He A0/KHa npesbiwate 140 Bt/m2, aonsa obaydaemoit
NnoBepxHOCTM Tena — He bonee 25%, npu sTom 06583aTeNbHO NPUMEHEHWNE CPEACTB MHAMBUAYANbHOM 3aLLMTHI,
BK/ItOYAA 3alLUTY Anua 1 rnas. [na UCTOYHMKOB ¢ TemnepaTtypor Ao 600 °C onycTMman MHTEHCUBHOCTb 3aBUCUT
oT gonu obnyyaemol nosepxHoctn: 6onee 50% — He 6onee 35 BT/m?, ot 25 no 50% — He 6onee 70 Bt/m?,
meHee 25% — He 6onee 100 Bt/m?2.

FOCT 12.3.027-2004 TaK»Ke OTHOCUT K OMacHbIM U BpeAHbIM $haKTOpamM NUTENHbIX PabOT «NOBbILLIEHHYIO
TemnepaTtypy MNOBEPXHOCTM 3aroToBOK, 060pyAOBaHMA, OCHACTKWU, OT/IMBOK» W «MOBbIWEHHbIA YPOBEHb
WMHOPAKPACHOrO U3TyYEHUAY.

OnacHOCTb HarpeBaloLWLero MUKpPOKJAMMaTa He CBOAMTCA TO/MbKO K TENA0BOMY cTpeccy. Tennosoe
W3/lyYEHUE YCUIMBAET BAMAHWE MblAM U BpegHbIX FA30B HA AbIXaTeNbHYHD CUCTEMY, @ MNOTOOTAENEHME U
06€e3B0KMBaHME MOBbILIAIOT YYBCTBUTENIbHOCTb OPFraHN3MA K XMMUYECKUM TOKCUKAHTaM.
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BpeaHble rasbl U XMMUYECKUI daKTop

Kpome nbian, Ha TepMoobpybHOM y4yacTKe ecTb PUCK 3KCMO3UUMM K BPeHbIM razam. MX MCTOYHMKN —
MeTa/IZINYeCKan Mblib U O30H MPWU ra30BOM WM INEKTPOAYIOBOIN pe3Ke, NPOAYKTbl TEPMUYECKOTO Pas/iorKeHUA
OCTATOYHON OPraHWKM Ha MOBEPXHOCTU OT/AMBOK (HanpumMep, CMOAAHbLIX CBA3YHOLWMX), oTpaboTaBwne rasbl
TOMAMBHOIO M ra30BOro 0b6opyaoBaHMs.

CN 2.2.3670-20 TpebyeT ycTpamBaTb BbITAMKHYIO BEHTUASALMIO HA TEXHOJIOTMYECKMX Yy4yacTKax, rae
BO3MOMHO BblZeNeHMe ra30B U a3p030/1el, B TOM YMC/e — M 3TO YKA3aHO NPAMO — Ha paboumx mectax 06pyoKu
OT/INBOK PYYHbIMU WANGDOBANbHBIMU MaLLMHKAMM M NpU pe3ke U ceapke. [aa obpybouHbIXx onepaumii mecTHan
BbITAYKa paboTaeT He TONbKO Ha MblaenofaBiaeHne, HO U Ha yaaneHue razoobpasHbix 3arpasHutenei. FOCT
12.3.027-2004 (n. 3.12.54) ycTtaHaBAMBAET, YTO MbliecoAepKawmnii BO3ayX, yaansiemMbli CUCTEMaMn MECTHOM
BbITAMKHOM BEHTUNAUMMK, nepes Bblopocom B aTtmochepy AOJIKEH NoABepratbCA OYUCTKE, a codeprkaHue
BPeAHbIX BELLECTB NOCAE OYUCTKM He AoMKHO npesbiwaTth MNAK, yctaHosneHHbix FTOCT 12.1.005.

MexaHu4yeckme n pusnyeckme onacHbole GakTopsbl

PuUck mexaHW4Yeckux TpaBM Ha TepmMoobpybHOM yyacTKe CBA3aH C HECKONbKMMW 06CTOATENbCTBAMM:
BPAWAWMMNCA W YAAPHBIMW YaCTAMW PYYHOTO MHCTPyMeHTa (MHEBMO3ybwun, WAndMaLLUH, OTPEesHOro
060pyA0BaHUA); NAAEHMEM UAN CMELLEHMEM OT/IMBOK MPU KAHTOBKE, NEPEMELLEHUM U 3a4YUCTKE; Pa3NETOM
METa/I/INYECKOM CTPYKKN 1 abpasmBHbIX YacTul,

FOCT 12.3.027-2004 B 0buWiem nepeyHe onacHbiX M BpeaHbiXx GaKTOpPOB NAUTENHbIX PaboT HasbiBaeT
«OBUNKYLLMECA TPAHCNOPTHbIE U FPY30NOAbEMHbIE CPEeACTBA, NOABUMKHbBIE YACTU NUTEMHOTO TEXHONOMMYECKOTO
obopynoBaHMA» M «NOBbIWEHHYO TpaBMoonacHocTb». CraHaapT TpebyeT oOcHawaTb onacHble AnA
06CNYKMBAHMA M PEMOHTA YacT 0060pyA0BaHUA 3HaKamu 6e30MacHOCTM M 3aWMTHBIMKU yCTpoicTBamMu. Ha
TepMoobHPYOHOM y4HacTKe KoYEBOE 3HAYEHME MMEIOT MCMPABHOCTb 3aLLMTHbIX KOXKYXO0B LWAMGOBAbHbIX KPYroB,
HaAEKHOCTb COeAMHEHMI NHEBMOMHCTPYMEHTA U YCTOMYMBOCTb NPUCNOCOBAEHN ANa PUKCALMM OT/IMBOK.

K Tomy ke TepmoobpybOHbI Y4aCTOK YacTO MPOCTPAHCTBEHHO MPUMBIKAET K BbIDUBHOMY WU OYUCTHOMY
oTaeneHnam unm coobuaetcs ¢ HUMu. Cl 2.2.3670-20 coaep 1T cneumnanbHble NpeanmnucaHma No BEHTUAALMMK U
N30/1ALMKN 30HbI «BbIBMBKA — OUYMCTKa»: OUMCTHOE 060pyA0BaHME AOMKHO OCHALLLATLCA BbITAXHbIMU 30HTAMM,
a BMOpPAUMOHHbIE BbIOMBHbIE PELWETKM — NaHenAamMu mecTHoro otcoca (n. 90-91). ITn ke TpeboBaHuA
OAHOBPEMEHHO CHUMKAIOT PUCK GU3UYECKUX TPABM NPU CMENKHbIX paboTax.

3akntoyeHune

OnacHble 1 BpegHble NPOU3BOACTBEHHbIE PaKTOPbl TEPMOOBPYOHOro y4acTKa OTANYAOTCA BblpPaXKeHHOM
MHOTroaKTOPHOCTbIO U cUHEepPrMamom. Mbinb, Wym, BUOPaALMA, HAarpeBatoWwmnii MUKPOKANMAT M BpeaHble rasbl
NepeKpbIBaOTCA BO BPEMEHU M MPOCTPAHCTBE, MO3TOMY WM30/MPOBAHHbIE MEpPbl 3alWuUTbl MO OTAE/NbHbIM
bakTopam He AatoT Hy:KHOro spdekta. [elcTByoWan PoOCcCMCKan caHMTapHaa 6asa BbiCTpauMBaeT cUcTeMy
ynpasneHua — TexHosorMyeckme TpeboBaHWA, KOmMMnekTauma obopynoBaHMA, CpeacTBa MHAMBUAYA/bHOWM
3alnUTbl U MeauuMHCcKoe obecneyeHuMe, — /IOFTMKa KOTOPOW B MPUOPUTETHOM YCTPAHEHUU UAWN CHUNKEHUU
WHTEHCUBHOCTU MUCTOYHMKA BPELHOCTU MHMKEHEPHbIMM CPeacTBaMKM C nocaeayowmm gononHeHnem CU3 u
MOHUTOPUHIOM 340POBbA.

C nNpaKTU4YecKol TOYKM 3peHus Ha TepMoobpybHOM y4acTKe 0cobeHHO BarKHbl 3DEKTUBHOCTL U
06CNyKMBAHME CUCTEM MECTHOW BbITAXHON BEHTUAAUMW, BMOpPO3aLLMTa PYYHOrO MHCTPYMEHTA WM OUEHKa
3¢dEeKTOB  COYETaHHOro BO3AENCTBMA  HECKO/IbKMX  ¢akTopoB. [lpeaycMOTpeHHble  AENCTBYHOLLMMM
HOPMATUBHbLIMM AOKYMeHTamMun auddepeHLMpPOBaHHbIE MeANKO-NPOPUNAKTUYECKME CXEMBI ONA «MbINEBbLIXY,
«LYMOBbIX» U «BMBpOOMNACHbIX» Mpodeccuit co3daloT A8 3TOr0 UHCTUTYLMOHA/IbHYIO OCHOBY, OAHAKO MX
NPUMEHMUMOCTb B YCNOBUAX KOMOUHUPOBAHHOM 3KCNO3MLMK TpebyeT AaNbHENLINX UCCAef0BaHMIA.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:

1. CN 2.2.3670-20 «CaHMTapHO-3NUAEMMONOTMYECKNE TPEBOBAHUA K YCNOBMAM Tpyaa» (YTB. MOCTaHOBAEHUEM
[NaBHOro rocyAapCTBEHHOro caHuTapHoro Bpadva PP ot 02.12.2020 Ne 40, ¢ usmeHeHnamun Ha 12.02.2026).
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Mpunoxenne Ne 1, pasgen IV «TpeboBaHMA K NPOM3BOACTBEHHbIM OOBEKTAM, OCYLLECTBAAOWMM ANTENHOE
npon3BOACTBOY.

2. TOCT 12.3.027-2004 «PaboTbl nuTenHble. TpeboBaHMa 6e3onacHocTu». BeeaéH B gencrane 01.01.2006.

3. CaHluH 2.2.4.3359-16 «CaHuTapHO-aNuAemuonormyeckne TpeboBaHus K ousMyeckum daKkTopam Ha
paboumnx mecTtax» (yTB. NocTaHoBAEHUEM [NaBHOro rocyaapCcTBEHHOro caHUTapHoro Bpavya PP ot 21.06.2016 No
81).

4. TH 2.2.5.3532-18 «[pegenbHo gonyctumbie KoHueHTpauumn (MAK) BpegHbix BewecTs B Bo3ayxe paboueit
30HbI» (YTB. NOCTaHOBAEHMEM [NaBHOIo rocyAapCcTBEHHOrO CaHUTapHoro Bpada PO ot 13.02.2018 Ne 25).

5. TOCT 12.1.005-88 «Cuctrema craHgapTtoB 6e3sonacHocTn Tpyaa. O6WMe CcaHUTAPHO-TUTMEHNYecKue

TpeboBaHMA K BO34yXy pabouei 30HbI».
© Kosnos P.C., 2026

YAK 62
Myxammeposa A.,
CrypeHTt
NHCTUTYT TENeKOMMYHMKaLMn U MHPOPMATUKKN TypKMeHMCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTtennb: Capbles b.,
MNpenogasaTtennb
NHCTUTYT TeNeKOMMYHMKaLMN U MHPopPMaTUKK TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

KOMMEPLIMANTU3ALUA TEHEPATUBHOIO NCKYCCTBEHHOIO UHTENNEKTA (GENAI) M HOBbIE BU3HEC-
MOJE/IN: SKOCUCTEMA, CTPATEr'MiU MOHETU3ALUN N IOHUT-DKOHOMMKA

AHHOTauuA

B ctaTtbe uccneayetcAa npouecc nepexoga TEXHONOTMMA reHepaTUBHOIO WMCKYCCTBEHHOIO WHTE//eKTa
(GenAl) n3 chepbl HayUHbIX UCCEL0BAHNI B 061aCTb KOMMEPYECKUX MPOAYKTOB, GOPMMUPOBaHME HOBbIX BU3Hec-
mMmogenein u ctpateruii ux MoHeTnsauun. NMpoaHannsmMpoBaHa CTPYKTYpa LLenoYkn co3gaHusa ctoumoctn (Value
Chain) GenAl, cTpykTypa cebectoMmoCcT U maTeMaTUYeckue MoAenn HHUT-3KoHoMUKK (Unit Economics),
CYLLECTBEHHO OTAMYalowmeca OT TPaAMUMOHHbLIX SaaS-peweHuit. BblaeneHbl KaloyeBble TeXHUYECKME,
3KOHOMMYECKME M NPABOBbIE PUCKM, BO3HMKAOLLME NPU KOMMepLUManmnsaumm GenAl-npoayKTos.

KnioueBble cnosa:
reHepatmBHbIn N, GenAl, Kommepumanusauma, busHec-mogenn, moHetmnsauma AP, Unit Economics,
SaaS, Copilot, Agentic Al, 3aTpaTbl Ha MHepeHC.

1. BBeaeHue u uenoyka co3gaHusa ctrommoctu GenAl (Value Chain)

leHepaTMBHbIA MCKYCCTBEHHbIW MHTenNeKT (GenAl) npeactaBnseT coboit He NMPOCTO TEXHOOMMYECKUI
NpopbIB, HO U yHAAMEHTaNbHbIM SIKOHOMUYECKUIM GAKTOP, TPAHCHOPMUPYIOLLMI CNOCOBbI CO34aHUA CTOMMOCTH
M Npou3BOAMTENIbHOCTb Tpyaa B cektopax B2B u B2C. B oTanMymMe OT TPaguUMOHHOIO MNPOrpammHOro
obecneveHuns (Traditional Software), npoaykTbl Ha 6ase GenAl TpebyloT HenpepbiBHbIX W CYLLECTBEHHbIX
BbIUMCAUTENbHBIX 3aTpaT Ha 06paboTKy 3anpocos (Inference/Compute), a Tak:Ke NOCTOAHHOMN aKTya/aM3aumu

AaHHbIX.
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B skocucteme GenAl KOmMmmepuhnanmnsayma oCywecTtBNAETCA Ha YETbIPEX OCHOBHbIX YPOBHAX:

[
| 4. YpoBeHb MPUKNAAHbIX MPOrpamm |

| (B2B SaaS, Copilots, UN-areHTbl, BepTuKanbHbie OTpacneBble peleHus) |
[

-

|
v

3. UHdpacTpykTypa, MLOps/LLMOps 1 RAG-nnatdopmsl |
(BeKTopHble 6a3bl AaHHbIX, PpermBopku Fine-Tuning, OpKecTpaTopbl) |

-

|
v

2. basosble moaenu (Foundation Models) |
(MponpwueTapHbie: OpenAl, Anthropic | Open-Source: Llama, Mistral, Qwen) |

-

|
v

1. AnnapatHan uHdpactpyKktypa (Compute Layer) |
(fTpaduueckue yckoputenn GPU/TPU, LLOAO, O6navHble MOLLHOCTH) |

2. KnioueBble 6usHec-mogenu B anoxy GenAl

B npouecce Kommepumanmsaumm TEXHONOTUIA reHepaTMBHOro MW KomMnaHMM MCNONb3YIOT HECKObKO
KNtoYeBbIX 6U3HEC-Moae et MOHeTU3aLuu:

2.1. OnnaTta no ¢akTy ucnonb3osaHus yepes APl (Pay-per-Token / Consumption-based)

PaspaboTtumku 6a3oBbix mogenen (Hanpumep, OpenAl, Anthropic) npegocTaBaAlT A4OCTYyN K cBoum LLM
yepe3 REST API. CTOMMOCTb pacCUMTbIBAeTCA Ha OCHOBE KOJIMYECTBa BXOAHbIX (/nput) v BbixoaHbix (Output)
TOKEHOB.

e Ocob6eHHOCTb: 3aTpaTbl HaNPAMYIO 3aBUCAT OT 06BEMA MCNO/Ib30BAHWA; FEeHEPALMSA BbIXOAHbIX TOKEHOB
06bI4HO CTOUT B 2—3 pa3a AoporKe 06paboTKM BXOAHbIX.

2.2. MNoanuco4yHasa moaenb Saas (Subscription-based SaaS & Copilot)

leHepaTmBHbIN NN mHTerpupyetca B npukaagHble nporpammbl (dopmaT Copilot), 3a ucnosnb3oBaHue
KOTOPbIX CO CYETOB MOJIb30BaTENel B3MMaeTCa peryasapHasa aboHeHTcKas naata (SMRR / ARRS).

e B2C-cermeHT: ChatGPT Plus, Midjourney, Claude Pro (puKcMpoBaHHas exemecayHas nnara).

e B2B-cermeHT: Microsoft 365 Copilot, GitHub Copilot (onnata 3a paboyee mecto B mecsL).

2.3. BHeapeHue 1 Kactomusaumua Open-Source mogaeneii (On-Premise & Fine-Tuning)

JopaboTka oTKpbITbix Mogenei (Llama 3, Mistral) Ha KoHPUAEHUMANbHBIX AAHHbLIX NPEANnPUATUS C
MCNo/ib30BaHUeM mMeTofoB Fine-Tuning unu RAG 1 Ux pa3BepTbiBaHME Ha /IOKa/IbHbIX cepBepax KameHTta (On-
Premise).

o MoHeTusaumsa: KOHCaNTMHIOBbIe YCAYTN, CUCTEMHAA MHTErpaLmMA 1 NAaTa 33 INLEH3UM KOPNOPATUBHOM
nogaep:kku (Enterprise SLA).

2.4. ABTOHOMHbIE areHTbl M onsiaTta 3a pesyabrat (Outcome-Based / Agentic Model)

MosBneHne aBTOHOMHbIX MU-areHTOB cmeLlaeT poKyCc MOHETU3aLMK C Npoaaxu gocTtyna K MO Ha onnaTy
33 KOHKpeTHbIl 6usHec-pesynbrat (Task/Outcome) — Hanpumep, 3a ycnewHo obpaboTaHHoe obpalieHne B
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TEXNOALEPKKY AN aBTOMATUYECKM CHOPMUPOBAHHbIV GUHAHCOBBIN OTYET.

3. MatemaTtuueckasa mogesb IoHUT-3KoHOMUKMU (Unit Economics) GenAl

B TpaaMUMOHHbLIX SaaS-KomnaHuax Banosasa mapxa (SGross\ MarginS) cocrasnaet $70\text{--}90\%S,

oAHako B GenAl-cepBucax 13-3a BbICOKMX MOCTOAHHbIX 3aTPaT Ha MHbepeHC 3TOT NoKasaTe b YacTo CHUMKaeTcA
00 S40\text{--}60\%S.
3.1. Mogenb 4nucToii NPUbLINAKN HA OAHOrO NoJib30BaTeNs

EskemecayHas ymctas npmbbiib OT ogHOro nosbsosatens (SProfit_{user}S) B nognucouHom GenAl-cepsuce

paccunTbiBaeTca no opmyne:
SSProfit_{user}=R_{sub}-\left[ \sum_{i=1}*{Q}\left(N_{in, i} \cdot P_{in}+ N_{out, i} \cdot P_{out} \right)

+ C_{infra} \right] - CAC_{amort}$$

roe:

o SR_{sub}$ — ctonmocTb exxemecauHol noanucku nonbsosartena (USD/mec);

. SQS — KO/1M4eCTBO 3anpoCcoB, OTNPaB/aEHHbIX MO/Ib30BATENIEM 33 MeCAL,;

e SN_{in, i}, N_{out, i}S — KonnuyecTBo BXOAHbIX M BbIXOAHbIX TOKEHOB B SiS-M 3anpoce;

o SP_{in}, P_{out}S — cebectommocTb 06paboTKN OJHOrO BXOAHOMO M BbIXOAHOro TokeHa (SP_{out} >

P_{in}s$);

e SC_{infra}$S — yaenbHble 3aTpaTbl Ha NoaAep:KaHne BeKTOPHbIX 633 AaHHbIX 1 MHGPaACTPYKTYpbl RAG B

pacyeTe Ha NO/N1b30BATENA;

e SCAC_{amort}S — exxemecauyHana amopTU3aLMa 3aTpaT Ha npusaedeHne knmeHTa (Customer Acquisition

Cost).

3.2. Ycnosue peHTabenbHOCTU M ONTUMU3ALMA BANIOBOI MapKK

[na obecneyeHns NONOMKMTENLHOW BafiOBOM MapXM cpeaHee KOMYECTBO 3amnpocoB MNOJb30BaTens

(S\bar{Q}$) 3a pacueTHbIit Nepnoa AONKHO YA0BNETBOPATL OrPaHUYEHMIO:
SS\bar{Q} < \frac{R_{sub} \cdot (1 - \mu)H{N_{in\_avg} \cdot P_{in} + N_{out\_avg} \cdot P_{out}}$sS
roe S\muS — uenesas 4ONA MapPKUHANIBHOCTU, pe3epBupyemMas rnoj npoyne onepaLmoHHbIe Pacxodpl.

Ecnv akTBHbIE Nonb3oBaTenn («heavy users») npesbilLatoT 3TOT IMMUT, GUKCUPOBaHHAA NOANUCKA CTaHOBUTCA

y6bITOYHOW. Mo 3TOM NpUUMHE pa3paboTumKM NepexoaaTt Ha rMbpuaHble mogaenu onnatbl (NOANUCKA + AUMUT

3anpocos).

4. CpaBHUTeNbHbIN aHaNu3 6usHec-mopeneii GenAl

BbusHec- LieneBas ayaurtopus MexaHusm OcHOBHbIe CTaTbyu 3aTpar KnioueBble pucku
mogaenb MOHEeTU3auumn
APl / Pay-per- | Pa3paboTuuku, MoTokoBaa onnaTta 3a GPU-KnacTtepbl, 3n1eKkTposHeprusa, | LieHoBble BOMHbI,
Token cTaptansl, IT- 06bem TOKeHOB obyyeHune 6a3oBbIX Mogenen 6bICTpbIV Nepexos,
KOMMNaHu1 KIMEHTOB K aHanoram
B2B Copilot KopnopatusHble Mopgnucka 3a paboyee | Custom Fine-Tuning, RAG- Hu3Kasa BoBnevyeHHOCTb
SaaS KAneHTbl, B2B-cermeHT | mecto ($/seat/month) | nHdbpacTpykTypa, API-BbI30BbI nonb3osaTenen,

CNOXKHOCTU C
nokasatenctsom ROI

Open-Source BaHKn, meanumHa, KoHcantuHr, Bbicokoonnaumsaemblie Al- CNnoXKHOCTb NOAAEPHKKM,

Enterprise roccekTop VHTEerpaums, naaTa 3a MHXeHepbl, UHPPaACTPyKTypa On- | HeobxoaAMmMoCTb
Enterprise SLA Premise NOCTOSHHbIX OBHOBNAEHWI

Agentic dDuUHTEX, N1OrNCTHKa, Onnarta 3a ycnewHo MHoroareHTHas opKecTpauus, FannounHaUMM 1 OWNBKM

Outcome- KMEHTCKUI cepBurC BbINO/IHEHHYO 06paboTKa AIMHHOIO KOHTEKCTA MW, ropnguyeckan

Based bu3Hec-3agavy OTBETCTBEHHOCTb

5. OcHOBHble 6apbepbl U CTpaTErMYecKue PUCKU KoMmepLnanmsaumum

1. BbICcOKaa CTOMMOCTb UHepeHca U AedULMT UMNOB: BbiCOKaa CTOMMOCTb rpadUUecKmX ycKoputenei

(NVIDIA  H100/B200)

MapPXNHaNbHOCTb NPOAYKTOB.

yAaep:Kusaet

cebecTonmocTb

3anpocoB Ha

BbICOKOM  YpOBHE,

orpaHn4ymnean

2. Kommogutusauma mogeneii (Commoditization): BEbicTpoe passuTMe 6ecnnatHbIX mogenen ¢

OTKPbITBIM MCXOAHbIM Kogom (Llama, Mistral) pasmbiBaeT TexHonornyeckuin 6apbep (Moat) y craprtanos,
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CO34atoLWmX MUWb UHTepdecHble HAACTPOMKM.

3. Mpob6nema rannouuHaLUIN U METPUKU HALEKHOCTU: B KpUTUUECKM BaXKHbIX B2B-cdepax Tpebyertca
TOYHOCTb nopsaka 99.9%. OWKNOKM M ranatouMHaALMKU ANTOPUTMOB FreHepupyoT GUHAHCOBbIE U tOpPUANYECKUNE
PUCKMU.

4. KoHOMAEHUMaNbHOCTb AAHHbIX U UHTEN/IEKTYalbHAasA CO6CTBEHHOCTb: MpeanpuaTua onacatotca
nepegayn KOMMep4YecKon TalHbl Yepes BHewHWe APl ana npefoTBpaLLEHMA BO3SMOXKHOIO YTEYKU AAHHbIX B
obyuatowme BbIBOPKU.

6. 3aknoueHue

YcnewHaa Kommepumanusauma reHepatmsHoro UM onpegensetca He TOAIbKO PasMepoM M TOYHOCTbIO
NUCNONb3YEeMON MOAENN, HO U TPAMOTHbIM BbIBOpOM rMbpuaHbIx moaenei moHetnsaumm (Hybrid & Outcome-
based Pricing). Hanbonee BbICOKYIO YCTOMYMBOCTb M IKOHOMMUYECKYID 3DDEKTUBHOCTb AEMOHCTPUPYIOT
NPOAYKTbl, PACNO/IOXKEHHbIE HA BEPXHEM YPOBHE LLEMOYKM CO34aHUA CTOMMOCTM — CheunasnsnpoBaHHble
oTpacnesble cepsucbl (Vertical Al), aBTOHOMHblE areHTCKME NPOLECCHI U PELUEHUSN C ¥KECTKO KOHTPOIMpYyeMOW
FOHUT-9KOHOMMUKOW.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. CnacteHuH B.A. Meparoruka: yueb. nocobue ans ctyq. Bbicw. nea. y4yeb. 3asegeHuin. — M.: Akagemus, 2011.
2. boppoBcKas H.B., Pean A.A. MNeparoruka: YuebHuk ana sysos. — CM6.: MNutep, 2006.
3. ®epepanbHbIlii 3aKoH «06 obpasoBaHMK B Poccuiickon deaepaumnmn» Ne 273-P3,

© Myxammegosa A., 2026

YAK 62
Hospy3oBsa 4.
MNpenoaasatens,
ArapxkaHos A.,
CryaeHr,
AHHamepepos C.,
CrygeHr,
Awbipos M.,
CryaeHr,
HayuHbIit pykoBogutennb: Typmaes X.
CTapwuit npenogasaTtesb,
MexayHapoaHbIN yHUBEpPCUTET HedTU M1 raza umeHu Arwbirenan Kakaesa,
Awxabag, TypKMeHUCTaH

NPUMEHEHWE METO4,0B PALAPHOW MHTEP®EPOMETPUM U TUC AN1A KAPTOTPA®UPOBAHUA
DESGOPMALIMIA 3EMHOMN NOBEPXHOCTU B PAMOHAX NMPOXOMAEHUA MATUCTPA/IbHBIX TA3ONPOBOAOB

AHHOTauuA
B cTaTbe paccmaTpuBaeTcA KOMMEKCHbIN NOAX04 K MOHWUTOPUHIY U KapTorpaduMpoBaHUID AMHAMUKK
AedopMaLMOHHbIX NPOLECCOB 3eMHOM NOBEPXHOCTU B 30HAX NPOJIeraHMA MarMcTpanbHbIx Tpybonposoaos.
Kntouesble cnosa:
KapTorpadupoanue, 'NC, pagapHan nHtepdepomeTpus, INSAR, maructpanbHbiii rasonpoBoa,
aedopmaLmm rpyHTa, NPOCTPAHCTBEHHbIM aHaNN3, Fe04MHAMUYECKUI PUCK.
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ObecneyeHrne HAJEKHOCTM W MNPOCTPAHCTBEHHOM  YCTOMYMBOCTM OOBEKTOB  MaruMcTpasibHOro
TpybonpoBOAHOro TPaHCMNOPTA ABAAETCA O4HOM U3 NPUOPUTETHLIX 3334 HedTerazoBoi oTpacau. MpoTsarKeHHble
JNINHENHbIE COOPYXKEHMA MEpPEeceKatoT TEPPUTOPUM CO CAOMKHLIMU FeOMOPPONOTUHECKMMU U TEKTOHNUYECKMMM
YC/IOBUAMM, BK/IHOYAIOWMMM 30HbI aKTUBHbIX Pa3/IOMOB, NPOCAA0YHbIE TPYHTbI U YYAaCTKU Pa3BUTUA OMACHbIX
3K30reHHbIX Fe0N10rM4YecKmnxX NPoLLECCOB.

TpaANUMOHHbIE MeToAbl HAa3eMHOro reoAe3nM4yeckoro MOHWUTOpPUHra (HneenmnposaHue, GNSS-cbemKa),
06nafan BbICOKOM TOYHOCTbIO B TOYEYHbIX HabnaoaeHuAx, He Bcerga obecneumBatoT Heobxoammyto
NPOCTPAHCTBEHHYIO HEMPEPbLIBHOCTb AaHHbIX HA MPOTAXMEHHbIX MapLlpyTax. B 3TMX ycnoBusax akTyasibHbIM
CTAaHOBUTCA CO34aHUE CNeuuasn3npoBaHHbIX TeMaTUYEeCKMX KapT Ha OCHOBE MEeTOAOB AWCTaHLMOHHOIO
3oHAnpoBaHusa 3eman (O33) u TMC-TexHoNOrMiM, NO3BONAIOLLNX BU3Yanu3MpoBaTb AedopmalMoHHbIe Noas C
BbICOKOW CTeMNeHbto AeTannsaumu.

Ona  KapTorpadmpoBaHMA NPOCTPAHCTBEHHO-BPEMEHHbIX CMELLEHUA MOBEPXHOCTM MCMNONb3yeTcA
TexHo/I0ruA pagapHoi nHtepdepometpun (INSAR), B HaCTHOCTU MeTOAbl NOCTOSIHHbIX OTpaxKaTenei (Persistent
Scatterers Interferometry — PSI). UcXogHbIMM A@HHBIMU CAYXKaT CEPUN PASAPHbIX CHUMKOB KOCMWYECKUX
annaparos Sentinel-1 (C-gnanasoH).

O6paboTKa NPOCTPAHCTBEHHbIX AAHHbIX W NOCAeAYIOLEee KapTOCOCTaB/AEHWE BbIMNOAHAKTCA MO
cnepyowemy anroputmy:

1. NepBuyHas 06paboTKa M MHTeppepomeTpUUecKUn aHanus: bopmupoBaHME UHTepdeporpamm,
yCcTpaHeHue Tonorpaduyeckoi ¢asbl ¢ McnonbsosaHuem umdposoit mogenu penbeda (SRTM/DEM), pacuér
CKOPOCTEN CMelleHMA BAOAb iyda 3peHus cnyTHuMKa (LOS). 2. TUC-uHTerpauma: npusaAsKa NoAyYeHHbIX TOUYeK
NOCTOAHHbIX OTParkaTesiel K NPOCTPAHCTBEHHOWM OCWM TpaccCbl ra3onpoBoja, NPOBeAeHUe NPOCTPAHCTBEHHOM
WMHTEPMNOAALNK (KPUTMHT) A8 CO3AaHUA HENPEPbIBHOM NOBEPXHOCTU CKopocTel aedpopmaumit. 3. Tematudeckoe
KapTorpadupoBaHue: NOCTPOEHNE U30JIMHENHBIX KapT U KapT 30HMPOBAHUA MO CTEMEHAM reoAMHaMUYecKomn
OMACHOCTU C HA/I0XKEHNEM BEKTOPHbIX C/10eB MHPPACTPYKTYPbI.

Pe3ynbTaToM NPOCTPAHCTBEHHOIO aHaNW3a ABAAETCSA Cepua TeEMATUYECKMX KapT B MacwTabax 1:25,000 —
1:100,000. Ha KapTax BblAenAtTcA 30Hbl C aHOMaAbHbIMW 3HAaYEHUAMW OCefaHUi UAM NOAHATUN TPyHTa (B
mm/roa).

MNpumeHeHWe NPOCTPAHCTBEHHOro oBepJsies cnoeB Aedopmaupmii ¢ BEKTOPOM Tpaccbl rasonpoBosa
No3BOJIAET PacCcYnTaTb JIOKaNbHble FPaAMeHTbl CMelleHUin. B mecTax, rge BeKTOp MNpocajku nepecekaet
Tpybonposog nog yrnom, 6113kum K 90°, BO3HUKAET PUCK KPUTUYECKOTO N3rnba n pocta HanpaxeHU B meTanne
Tpybbl. KapTorpaduyeckoe BblaeneHWe TakuMX 30H No3BoAAET chopmmpoBaTb 6a3 AaHHbIX reO0TEXHUYECKOro
pUCKa 1 HanpaBWUTb HAa3eMHble PEMOHTHble Bpuraabl HeNocpeACcTBEHHO Ha aHOMaJIbHbIE YYaCTKU, MUHUMU3UPYA
3aTpaTbl Ha CNAOWHOe obcnesoBaHME TPACChl. KOMMOHEHTAX.

NHTerpauma pagapHon nHtepdpepomeTpmum u reonHGopMaLMOHHOTO KapTorpadupoBaHmA npeacrasnfaeT
0601 30 PEKTUBHDIV MHCTPYMEHT A5 CO3L4aHUSA CUCTEM MOHUTOPUHIA NPOTSAKEHHbIX HedTerasosblXx 06 bEKTOB.
MocTpoeHHble 3M1eKTPOHHblIE U TeMaTUYECKMe KapTbl MO3BONAKOT He TO/bKO (UKCMPOBaTb MMetolwmecs
pedopmaumm C TOYHOCTbIO A0 MUANMMETPOB, HO W MPOrHO3MPOBATb PA3BUTUE aABAPUIMHBIX CUTYyaUWA,
obecneynBas NPOCTPAHCTBEHHYH OCHOBY A1 MPUHATUA YNPABIEHYECKUX PELLUEHNN.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

1. BoHayp, B.I. Kocmuueckuit moHUTOpUHr 06bekToB HedTerasosoro komnnekca / B.[. BoHayp. —
Mockga: U3gatenbctBo «Hayka», 2012. — 558 c.

2. Ferretti, A. Satellite InNSAR Data: Reservoir Monitoring from Space / A. Ferretti. — Houten: EAGE
Publications, 2014. — 150 p.

© Hospy3oBa 4., AragxkaHos ., AHHamepenos C., Awbipos M., 2026
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YAK 62
Hypargbiesa L.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbii PykoBoguTtenn: lrenguesar.,
Mpenoaasatenb MHCTUTYT TENEKOMMYHUKaALUNI U MHPOPMATUKKN TypKMEHMUCTaHA
I Awxabag TypKMeHUCTaH

TEXHO/IOTMU METABCE/IEHHOM, VR U AR: KOMMEPYECKUA NOTEHLUAN, OBPA3OBATE/IbHbIE
BO3MOXHOCTHU U IKOHOMMUYECKAA IODEKTUBHOCTb

AHHOTauuA

B cratbe uccneayetca TpaHchopmaLMOHHbIA NoTeHuMan MeTtasceneHHol (Metaverse) u TexHonorui
ummepcueHoro norpyskenus (Virtual, Augmented, Mixed Reality — VR/AR/MR/XR) B Kommepueckoli chepe u
0bpasoBaHUM. PaccMOTpeHbl apXMTEKTYPHbIA CTEK MPOCTPAHCTBEHHbIX BbluMcaeHuit (Spatial Computing),
KNtoyeBble BU3Hec-mogenn BuptyanbHon Toproeamn (V-Commerce), KoHUeNUUs npombiwieHHoro MeTaBepca
(Industrial Metaverse), a Take negarorMyeckMe CULEHapUU CUMYIAUMOHHOTO 0bydyeHus. [MpuseaeHsl
MaTemaTUyYeckne MoAenn oLeHKM Bo3spaTta nHeectuumin (SROIS) oT BHeapeHna XR-pelueHnin U nHTerpanbHble
WHAEKChI 3¢ deKTUBHOCTH UMMEPCUBHOIO obpasoBaHus. O603HayeHbI TEXHO/IOTUYECKMeE,
ncnuxodmsmonormyeckme M npaBoBbie bapbepbl MacCoOBOro PacnpoCcTPaHEHMNA TEXHONOMNM.

KnioueBble cnosa:
meTaBceneHHas, VR, AR, XR, Spatial Computing, V-Commerce, Industrial Metaverse,
EdTech, ummepcmeHoe obyueHue, ROL.

1. BBegeHMe M apXUTEKTYPHbIN CTEK MMMEPCUBHBIX TEXHONOTUI

KoHuenuua MeTaBceneHHo (Metaverse) npeacrasnset cobol cnegytowee nokoneHne MHtepHeta (Web
3.0 / Spatial Web), obbeauHsiouwee ¢usMyeckoe U BUMPTyaNbHOE MPOCTPAHCTBA B €4MHYIO YCTOMYMBY!IO,
CMHXPOHU3UPOBAHHYIO 1 TPEXMepHYto cpeay. PyHAAMEHTOM 3TOr0 NPOCTPAHCTBA BbICTYMAET CNEKTP TEXHOIOTUN
paclwmpeHHon peanbHocTu (Extended Reality — XR):

e Virtual Reality (VR): MonHasa wusonAauma oT PpU3MYECKOro Mupa C MNOrPyKEHWEM B WCKYCCTBEHHO
creHepnpoBaHHoe 3D-NpoCcTPaHCTBO.

e Augmented Reality (AR): HanoskeHue undpoBsbix rpadmMyecknx 06 bEKTOB Ha peanbHbI GU3UYECKUI MUP
B peXMMe peanbHOro BpeMEeHMU.

e Mixed Reality (MR): TmbpuaHasa cpega, roe ¢usmyeckne U UMPPOBble OBBEKTbI COCYLLECTBYIOT U
B3aMMOAENCTBYIOT APYr C APYrOM.

2. Kommepueckne BO3MOXKHOCTU U HOBble BU3HEC-Moaenu

TexHonorum VR/AR 1 MeTaBcenieHHOM TpaHCPOPMUPYIOT TPAAULMOHHYIO KOMMEPLMIO, GOPMUPYA HOBblE
MOZEeNn B3aMMOLENCTBUA C KIMEHTAMM U OpraHM3aUMM BHYTPEHHMX BU3HEC-NpoLLeccoB.

2.1. BupTyanbHana Toprosasa (V-Commerce) n napagurma Direct-to-Avatar (D2A)

TpaanumoHHbii  E-Commerce sBonoumoHmnpyer B V-Commerce (Virtual Commerce). lNokynaTenu
MoOJIy4aloT BO3MOXKHOCTb B3aMMOLENCTBOBaTb ¢ 3D-Konusmu ToBapoB (uMdpoBbIMM ABOWHMKamMu) B
WHTEPaKTUBHbIX BUPTYaJIbHbIX LLIOYPYMaX.

e Mogenb Direct-to-Avatar (D2A): Npoaaxka undpoBbIX TOBAPOB (04eXAbl, aKCecCyapoBs, HEABUMKUMOCTN)
HenocpeACcTBEHHO aBaTopaM MoJib3oBaTenel BHyTpKU nnaTdopmeHHbIX MeTasceneHHbix (Roblox, Decentraland,
Fortnite).

e BupTyanbHaa npumepka (AR Try-On): Ucnonb3oBaHue AR-GUNLTPOB A1a NPUMEPKM ofexabl, obysu,
KOCMETUKN 1 BU3yanusaumm mebenn B MHTepbepe. 3To YBeIMUMBAET KOHBEPCUIO Npoaak Ha $S40\text{--}90\%S$
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M CHUXaeT o6bem BO3BPaToB TOBapoB Ha $25\text{--}35\%S.

2.2. NpombliwneHHbii MeTtasepc (Industrial Metaverse)

O6bbeanHeHne undposbix AsoiHMKos (Digital Twins), VR/AR M WUCKYCCTBEHHOro MWHTENNEKTa ANA
BMPTYaSIbHOIO NPOEKTUPOBAHMA N ANUCTAHLMOHHOW 3KCMAyaTaLMmM NPOMbILIEHHbIX 0O BHEKTOB:

e COBMECTHOE WHMKUHUPUHIOBOE MPOEKTUPOBaHUE: MHKeHepbl U3 PasHbIXx TOYEK MUpa paboTatoT Hag,
oAHoi 3D-Mmopgenblo C/NIOXKHOIO TEXHMYECKOrO y3na B peasibHOM BpemeHu (Hanpumep, nnatpopma NVIDIA
Omniverse).

o [INCTaHUMOHHAA TexHu4YyecKaa noagepka ¢ AR: CepBUCHble WHXeHepbl MCNOoAb3yT AR-O4KM C
Ha/Io¥EeHNEM MHCTPYKLMIA M CXEM NOBEPX peasibHOro 060pyA0BaHNA, YCKOPAA PeMOHTHbIe paboTbl Ha $30\text{-
-}50\%S.

3. ObpasoBaTenbHbIN NOTEHLMAN U NefarorMyeckme cLueHapum

BHeapeHue VR/AR B EdTech cmellaeT aKLEeHT ¢ MaccMBHOrO ycBoeHna MHpopmaLmm (3anoMnHaHKA) Ha
aKTUBHbIN NpaKTUyecknit onbiT (Experiential Learning).

3.1. BbICOKOPMCKOBbIE CUMYAALMWN U CNELMANN3NPOBAHHAA NOATOTOBKa

VR-cMMynATOpbl HE3aMEHMMbI B OTPACAAX, FAe OWMBKN B peasibHOM MMpPE CBA3aHbl C PUCKaMK A1 KU3HU
W BbICOKMMW GUHAHCOBLIMW NOTEPAMM:

e MeanunHa n xupyprua: BupTyanbHble onepaumm Ha aHaTomuyeckux 3D-mopenax Ana oTpaboTKu
TOHKOI MOTOPMKN U HECTAHZAPTHbIX KAMHUYECKUX CLLEHAPUEB.

e ABMaLMA M KOCMOHaBTMKa: OTpaboTKa AENCTBUI B IKCTPEHHbLIX CUTyauMAX Ha nNuAoTaXKHblx VR-
TPEeHaXkepax.

e [lpombllineHHana 6e3onacHOCTb M oxpaHa Tpyaa (HSE): Cumynaumsa noxkapos, yTeYeK XMMWUKaTOB M
aBapuii Ha NPOM3BOACTBE.

3.2. Busyanusaumsa abCTPaKTHbIX U CNOXHbIX KOHUEMLMI

AR v VR no3BonstoT maTepmnannsoBaTtb 06bEKTbI, HEAOCTYMHbIE A1a NPAMOro HabaoaeHun:

e STEM-ancumnaunHbl:  MogaenupoBaHWe MONEKYAAPHbIX CBA3EN, MWKPOCTPYKTYpPbl MaTepuanos,
acTpodM3nYECKUX NPOLLECCOB M PAbOTbl 31IEKTPOMArHUTHbIX NOMEN.

e [YMaHUTapHble HayKM U UCTOpMA: BUpPTyasbHble 3KCKYPCUM MO UCTOPUYECKMM  3MOXaM,
PEKOHCTPYMPOBAHHbIM APEBHUM rOpPoOSaM U My3€esM.

4. MatemaTU4YecKkne Moaenn 3KOHOMMYECKON 1 negarormyeckon appeKTUBHOCTH

4.1. Mopenb Bo3spata uHsectmumin (SROI_{XR}S) B KopnopaTMBHOM 06y4YeHMM

®PurHaHCOBbIM 3PDEKT OT 3aMeHbl TPAANLMOHHbIX OYHbIX TPEHMHIOB Ha VR-CMMyNnATOpbl paccunTbiBaeTCs
no popmyne:

SSROI_{XR} = \frac{\Delta C_{travel} + \Delta C_{equipment} + \Delta C_{error} - TCO_{XR}}{TCO_{XR}}
\times 100\%S$

roe:

e S\Delta C_{travel}S — s3KOHOMMA Ha KOMaHAMPOBOYHbIX M TPAHCMOPTHbIX PACXO4aX COTPYAHUKOB;

e S\Delta C_{equipment}$ — cHuKeHMe 3aTpaT Ha UCMO/Ib30BAHME M U3HOC PEaNbHOro 40POroCTOALLErO
obopypoBaHus;

e S\Delta C_{error}S — npepgoTspalleHHbI1 GUHAHCOBbLIN ylIEP6 OT CHUMKEHMSA KOAMYecTBa OLIMBOK
nepcoHana;

e STCO_{XR}S — coBOKynHasa cToMMOCTb BnageHusa (3akynka HMD-wnemos, pa3pabotka 3D-KOHTeHTa,
nogaepskka Mo).

4.2. UnTerpanbHblii MHAEKC 3GPEKTUBHOCTU MMMepcnBHOro obyyeHus (SE_{learning}S)

KauecTBo ycBOoeHMA maTepuana npu nomolum XR-TexHonormii npeBocxoamT Knaccuyeckme metopbl 3a cHeT
BbICOKOM NPOCTPAHCTBEHHOM KOHUEHTpaumnn. 3¢ dpeKTMBHOCTb onncbiBaeTca GyHKUmnen:

SSE_{learning} = \alpha \cdot |_{spatial} + \beta \cdot A_{interactive} - \gamma \cdot F_{fatigue}S$

roe:
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o S| {spatial}$ — cTeneHb npocTpaHcTBEHHOrO NpucyTcTBuA (Immersion Index);

e SA {interactive}S — ypoBeHb MHTEPaAKTUBHOIO B3aUMOAENCTBUA U 06PaTHOM CBA3Y;

o SF_{fatigue}$ — dakTop ncuxodusmonornyeckoro ytomneHuns (ceHcopHsiin neperpys / Cybersickness);

¢ S\alpha, \beta, \gamma$ — Becosble KO3PPULMEHTbI KOHKPETHOMN ANCLUNINHDI.

NccnepoBaHusa PwC noKasbiBaloT, YTO COTPYAHUKK, obyyatowmecs B VR, ycBamBaloT matepuan B 4 pasa
bbicTpee, YeM NPU KAACCMYECKOM ayAUTOPHOM OOyYeHWUM, M MOKasblBatoT HA 275% 6onblie yBepeHHOCTM B
NPUMEHEHUN NONYYEHHbIX HAaBbIKOB.

6. KntoueBble BbI30Bbl U Hapbepbl BHEAPEHWUA

1. AnnapaTHble orpaHuMyeHna U cTtoumocTb (Hardware Limitations): Bbicokaa cTOMMOCTb
BbICOKOK/IACCHbIX FAPHUTYP, OFpaHUYeHHoe Bpems pPaboTbl OT aKKyMynATOpa M Macca YCTPOMCTB OCTaroTCA
b6apbepom ana wunpokoro B2C-pbiHKa.

2. MNpobnema ytomnaemoctn (Cybersickness): 3agepKa oTobpaxeHus Kagpos (Motion-to-Photon
latency $>20\text{ Mc}$S) MOeT BbI3blBaTb FO/IOBOKPYXKEHME U BU3YyabHbIA AMCKOMbOPT y Nosib3oBaTenen.

3. 3atpatbl Ha 3D-KoHTeHT: Co3paHMe KayecTBeHHbIX 3D-mopenein, MHTEPAKTUBHbLIX CLEHapUeB U
noagepkmBatrowert MHPPaAcTpyKTypbl TpebyeT npuBaeYeHMA Y3KOocneuuan3MpoBaHHbIX pa3paboTunmKkos
(Unreal/Unity).

4. KoHduaeHumManbHOCTb M 3awmTa 6uomeTpuueckmx AaHHbIX: VR/AR rapHuTypbl cobupator
YYBCTBUTEIbHYIO BUOMETPUYECKYI0 MHOPMALMIO (ABUNKEHWE 133, MUMUKAE, TPEKUHT PYK, KapTa nomelleHus),
4yTO TPebyeT CTPOroro peryanpoBaHums.

7. 3akntoveHune

TexHonormn VR/AR 1 MeTaBceneHHON nepexodaT M3 KaTeropumn passfiekaTe/ibHbIX CEPBUCOB B pa3pAaj,
CUCTEMHbIX BU3HEC-UHCTPYMEHTOB. B KOMMepUUM OHM TPaHCHOPMMPYIOT NONL30BATENLCKUI OMbIT U IOTUCTURY
npoAax, a B cpepe obpasoBaHma co3gatoT 6e3anbTepHATUBHYIO cpeay A58 6e30MacHoM U BbICOKOIGDEKTUBHOM
0TPabOoTKM NPAKTUYECKNX HaBbIKOB. IKOHOMMYECKUI ycnex BHegpeHUA XR-peleHnin onpeaenaeTca rpamoTHOM
6aNaHCMPOBKOM MeXKAY CTOMMOCTbIO Pa3paboTKM 3D-KOHTEHTA M CHUMKEHMEM OMEPaALMOHHbLIX W34epiKeK
npeanpuaTus.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. CnacteHuH B. A. MNeparoruka: y4eb. nocobue aas ctya. Bbicw. neg. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H.B., PeaH A.A. Meaarorvka: YuyebHuK ana sysos. — CM6.: Mutep, 2006.
3. ®epepanbHbIii 3aKoH «06 obpasoBaHMK B Poccuiickon Pegepaunmn» Ne 273-P3,

© Hypsargpblesa LU., 2026
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Opasrengues O.,
CTyaeHT UHCTUTYT TeNeKOMMYHMKALMIA U MHOPMATUKM TYpKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTennb: Xyaaurynbies b.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMI 1 MHGOPMATUKM TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

LINPPOBbLIE SKOCUCTEMbI U NNATGOPMbI SIEKTPOHHOIO OBYYEHWA (EDTECH) B C®PEPE HAYKU U
OBPA30OBAHUA: APXUTEKTYPA, ADANTUBHBIE MOAE/IM U SKOHOMUKA AAHHbIX

AHHOTauuA
B cTaTbe uccnenyeTcs KOHUENTyanbHas M TeXHOJOrMYeckasa TpaHchopmaums obpasoBaTenbHON cpenpbl
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nog, sosaeicrenem TexHonoruii EdTech v undposbix skocuctem. MpoaHann3npoBaH NepPexos 0T MOHOAUTHbIX
cuctem ynpasneHusa obydeHnem (LMS) K mMKpocepBUCHbIM 0bydatowmm naateopmam (LXP) u MHTErpaLMOHHbIM
aKocuctemMam. ABTOpamMu NpeacTaBsieHa maTtemaTMdeckas popmanmnsauma aganTMBHOIO obyyeHMA Ha OCHoBe
OZHOMAPaMEeTPUYECKOM N ABYyXNapamMeTpPUYeCcKon moaeneit Teopmm oTBETOB Ha NyHKTbI (Item Response Theory,
IRT), a TaKe Mofenb MaKcumanbHol uHbopmauumn duilepa AnA aaanTMBHONO TecTupoBaHus. MposeaeH
CpaBHUTENbHbLIN aHanu3 cuctem LMS, LXP n agantuBHbIXx MU-3KOoCUCTEM MO KAKOYEBLIM APXUTEKTYPHbIM WU

bYHKLMOHANbHBIM NapamMeTpam.

Knwouesble cnoBa:
EdTech, umdpposasa obpasoBaTesibHan akocuctema, LMS, LXP, anantuBHoe obyyeHue, ltem Response Theory,
IRT, xAPI, LTI, npeaAnKTMBHAn aHaMTMKA, AaTa-LEeHTpPUYHOe obpasoBaHue.

1. BeegeHue

TpaAMUMOHHbIE  MHCTUTYTbl  BbICWEro M NpodeccMoHanbHoro  obpasoBaHMA  WUCMbITbIBAKOT
dyHOAaMeHTanbHOE [laB/ieHMe CO CTOPOHbI AMHAMMYHO pa3BuBatolleroca pbiHka EdTech (Educational
Technology). Mepexos OT 3NN304ANYECKOrO MCNOb30BaHMA UMPPOBbIX MATEPMANOB K CO34aHUIO0 KOMMNIEKCHbIX
UMb poBbIX 06Pa30BaATENbHBIX IKOCUCTEM MEHAET Camy Napagurmy nepesaym u sepuduKaumm sHaHUNM.

CoBpemeHHan obpasoBaTe/ibHaA 3KOCUCTEMa NepecTaeT bbiTb MPOCTO XpaHuAuLeM dainos (repository).
OHa npeBpallaeTca B AMHAMMYECKYID cpeny, Ob6beamHAOWYo 06pa3oBaTeNibHbI KOHTEHT, WMHCTPYMEHTbI
OLeHKM 3HaAHWI, peKoMeHZaTe/bHble CEePBUCHI, Hay4Hble S1abopaTopuUM U CUMYNATOPbI, @ TAKMKe CKBO3HYHO
aHAZIMTUKY aKaZeMMUYEeCKOro Nporpecca 3a c4eT HenpepbIBHON CO0PKM NPpodUna KOMNETEHLMIA yYalLerocs.

2. ApxUTEKTypa 1 CTaHZapTbl LndpoBon 06pa3oBaTeIbHOM SKOCUCTEMDI

3Bostouma obpasosatesibHoro MO npowwaa NyTb OT U30AUPOBAHHLIX CUCTEM AAMUHUCTPATUBHOIO y4YeTa 40
pacnpeaeneHHbIX AaTa-LeHTPUYHbIX SKOCUCTEM.

KntoueBble TEXHONOIMYECKME CTaHAAPTbI:

1. LTI (Learning Tools Interoperability): MpoTokon, nossonsAwoWMN 6eclloBHO NOAKAOYATb BHELWIHMWE
WMHTEPAKTUBHbIE WHCTPYMEHTbI (HanpuMmep, CTOPOHHWE TpeHaXkepbl MPOrpamMmMMUPOBaAHUA UAU BUPTYasbHble
nabopatopum) BHyTpKU 6azoson nnaTPopmbl 6€3 NOBTOPHOM ayTeHTUUKALMM.

2. xAPI (Experience APl / Tin Can): CtaHaapT cb6opa AaHHbIX 0 N06bIX AencTeuax obydyatouieroca B
dopmate KopTexka: AkTep + [naron + O6bekT (Hanpumep, «CmydeHm A» «nipouwen» « Modyb rno Helipocemamy).

3. LRS (Learning Record Store): CneunanmnsmpoBaHHana 6a3a AaHHbIX A1A XpPaHEHUA MUKPOCOBLITUIA

dopmaTa xAPI, cnyKawan ¢yHAaMEHTOM A1 paboTbl NPEeANKTUBHBIX a/IFOPUTMOB.

3. MaTemaTnyeckoe moaenMpoBaHue aganTMeHoro oby4yeHus (IRT)

KntoueBbiM npenmyLecTBOM UMPPOBbIX 3IKOCUCTEM Mepes TPagULMOHHbIMKM MaTepuanamun Asnaetca
CNocobHOCTb MOACTPaMBaTb YPOBEHb C/IOMKHOCTM WM MOCNeA0BaATENbHOCTL MaTepuana noh  YpPoBEHb
NoAroTOB/NIEHHOCTM cTyaeHTa (S\theta$).

3.1. IsyxnapameTpuyecKan normctuyeckaa mogens Pawa / BupHbayma (2PL IRT)

BepoatHoctb SP_i(\theta)S ycnewHoro BbinosHEHUA CTYAEHTOM C ypoBHeM 3HaHui S\theta$ Tectosoro
WK NPaKTMYECKoro 3agaHuna $is 3agaetca dyHKumen:

SSP_i(\theta) = \frac{1}{1 + e*{-a_i (\theta - b_i)}}S$

roe:

o S\theta \in (-\infty, +\infty)S — cKpbITblii NapameTp ypoBHA NOAroTOB/AEHHOCTM YUaLLErocs;
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o Sb_i\in (-\infty, +\infty)S — napameTp cnoskHocTv 3aganua Sis;

e Sa_i > 0S5 — napameTtp anddepeHumMpyloLein cnocobHOCTU 3adaHna SiS (HacKonbKo XopoLlo 3adava
pasaenneT CU/bHbIX U cnabbix CTYAEHTOB).

3.2. Anroput™ aZanTMBHOro nNog6bopa caeaytoLLero 3a4aHus

B KomnbloTepHOM aganTMBHOM TecTupoBaHun (CAT) Kaxkaoe nocneaylollee 3agaHne BbIbUpaeTca Takum
06pasom, uToBbl MaKCMMM3NPOBATb MHGOPMALMOHHYIO ¢yHKUMIO Puwepa S| i(\theta)S B Tekylieit Touke
OLLEHKM ypoBHA 3HaHKit S\hat{\theta}s:

SSI_i(\theta) = a_i*2 \cdot P_i(\theta) \cdot \left(1 - P_i(\theta)\right)S$

3agaua anroputma nnatdopmbl — BbibpaTh M3 nyna 3agaHuit Sk \in KS Takoe, Kotopoe yaosnetsopseT
YC/I0BUIO:

SSin* =\arg\max_{k \in K_{available}} I_k(\hat{\theta})S$

370 COKpalLaeT KoANYecTBO He0HX0AMMBbIX BOMPOCOB A1 TOYHOM OLEHKM 3HAaHUM cTyaeHTa Ha 50—-70% no
CPaBHEHMUIO CO CTAaTUYECKMMM TECTAMMU.

4. NpeAVKTUBHAA aHAaNUTMKA W NpeaoTBpaLLeHMe pucka oTceBa (Student Dropout)

BaxkHol 3apauveit EdTech-nnatdopm B YHUBEPCUTETCKOW Cpeae ABAETCA CBOEBPEMEHHOE BbiiBEHME
CTYAEHTOB, HAXOAALLMXCA B 30HE PMUCKA aKaAEeMUYECKOW 3340/ KEHHOCTU UAN OTYNCIEHUS.

Mogenb paHHero npeaynpexaeHus UCNoab3yeT MeTod JIOrMCTUYECKOM Perpeccum Uan rpagueHTHOro
6ycTUHra Ha ocHoBe BeKTopa undposoro ciega S\mathbf{X} = (x_1, x_2, \dots, x_m)ATS:

SSp_{risk} = \sigma(\mathbf{w}*T \mathbf{X} + b) = \frac{1{1 + e*{-(\mathbf{w}*T \mathbf{X} + b)}}$$

Mpeauktopsbl S\mathbf{X}$ skntouatot:

e SX_1S — perynapHoCTb BXOAa B CUCTEMY (MHTEPBAN MEXAY CECCUAMM);

e SX_2$ — cpeaHee Bpems 3a4epXKKM caaqumn JomallHKUX 3aaaHuii (Pace Factor);

e Sx_3$ — MpOLLEHT NPOCMOTPEHHOIO BUAEOKOHTEHTa 6e3 NPOonyCcKoB;

o SX_4$ — KoNM4ecTBo 06pallleHnit K CPaBoYHbIM MaTepranam u Gopymam NoaaeprHKu.

Mpu NpesbileHUN NOPOrosoro 3HadeHuna Sp_{risk} > \tauS cuctema aBTomMaTMyeCKM reHepupyeT anepTol
ON1A TbIOTOPOB WM KOPPEKTMPYET y4ebHbIN NAaH CTyAeHTa, CHUMKAA MHTEHCMBHOCTb HarpysKHu.

5. 3akntoueHune

CoBpemeHHble EdTech-nnatdopmbl M umdpoBas TpaHchopmauma obpasoBaHUs cmewatoT GOKyc ¢
$GOPManNbLHOrO KOHTPOASA YCMEBAEMOCTM Ha HEMNPEpPbIBHYIO MepCOHAAN3MPOBAHHYIO TPAEKTOpPUIO Pa3BUTUA
(Lifelong Learning). BHegpeHne MUKPOCEPBUCHbIX apXUTEKTYpP, CTaHAapToB XAPI, maTemaTnyeckmux mogeneli IRT
M NPeaVKTUBHOM aHaAWTUKM NO3BONAET 06pa3oBaTeNbHbIM  OPraHM3auMAM  CYLWEeCTBEHHO MOBbICUTbL
BOB/1I€YEHHOCTb CTYAEHTOB, CHU3UTb OTTOK U GOPMMPOBaTb 06bEKTMBHbIE LMdPOBbIE NOPTHOANO KOMMNETEHLMIA,

BOCTpE6OBaHHbIe Ha COBpEMEHHOM pPblHKE Tpyda.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
1. vanderLinden, W. J., & Hambleton, R. K. (Eds.). (1997). Handbook of Modern Item Response Theory. Springer
Science & Business Media.
2. Siemens, G. (2013). Learning Analytics: The Emergence of a Discipline. American Behavioral Scientist, 57(10),
1380-1400.
3. Baker, R. S., & Inventado, P. S. (2014). Educational Data Mining and Learning Analytics. In Oxford Handbook
of Computing for Education. Oxford University Press.
4. Pelletier, K., et al. (2023). EDUCAUSE Horizon Report: Teaching and Learning Edition. EDUCAUSE.
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HAYEPTATE/IbHAA TEOMETPUA U UHXEHEPUA: POJIb TPA®UYECKOIO MOAE/INPOBAHNA
B $OPMUPOBAHUU UHKEHEPHOIO MbIWIEHUA U MPOEKTUPOBAHUN

AHHOTauuA
B cratbe uccneayetca ¢dyHAAaMeHTaNbHan CBA3b MeKAY HauyepTaTeNbHOM reomeTpueit Kak 6asosoi
bYyHOAMEHTaNbHOM ANCUMNANHOM U COBPEMEHHOMN MHKEHEPHOW NPaKTUKOMN.
Kntouesble cnosa:
HayepTaTeNbHasA reoMeTpUs, MHXKeHepPHan rpaduKka, MHKEHEPHOE MblLL/IEHNE, MPOCTPAHCTBEHHOE
moZenmpoBaHue, opToroHasnbHoe npoeumposaHue, CAMNP, CAD, HavyepTaTeibHblE METOAbI.

HauepTatenbHaa reomeTpua TPagMLUMOHHO 3aHMMAET LeHTPaibHOe MecTo B cucteme GpyHAaMeEHTaNbHOM
NOAFOTOBKM MHMKEHEPHbIX KagpoB. PaspaboTaHHasa lacnapom MoHxem B KoHue XVIII Beka Kak cTporas
MaTemMaTMyecKas cuctema oTobparkeHusa TpexmepHbIX 0O6bEKTOB HA ABYMEPHOM MAOCKOCTM, 3Ta AUCLMMIMHA
CTana yHMBEepCabHbIM A3bIKOM UHXXEHEepPHO-TEXHUYECKOro TBOpYeCcTBa.

B 3noxy WWPOKOro BHeApPeHUs CUCTEM aBTOMAaTU3MPOBAHHOrO npoekTuposaHusa (CAMP / CAD) wu
TEXHONOMNI LMPPOBBIX ABOMHUKOB NEPUOLMYECKN BO3HUKAET AMCKYCCMA O LLenecoobpasHOCTU NpenogaBaHus
Knaccmyeckux rpaduueckmx aucumnanmH. OAHaKO NpaKTMKA MOKa3blBaeT: aBTOMATM3auUMA BbIYUCAEHUNA W
BM3yanM3auMM He 3aMeHAeT MHTYMUMIO U reomeTpo-rpaduyeckoe MblwaeHNe WHXKeHepa. [oHMMmaHue
NPOCTPAHCTBEHHbIX B3aMMOCBA3€EM, aNropuTMoB nepeceyeHus surfaces M NOCTPOEHUsA Pa3BEepPTOK OCTaeTcs
6a31Mcom 4N TPaMOTHOTO MCMO/b30BaHMA KOMMNbIOTEPHbIX MHCTPYMEHTOB.

OcCHOBOW HayepTaTe/IbHON reomeTpuu ABnAeTcA antop MOHXKa — cucTema ABYX WU Tpex B3auMHO
nepneHaMKyNAPHbIX NJOCKOCTEN MPOEKUMI, NO3BONAIOLWAA OAHO3HAYHO 0b6paTMMbIM obpasom PpuKcHpoBaTb
reomeTpuyeckyto Gopmy 06bEKTOB.

B npouecce ocBoeHMA onepaumii MO3ULMOHHBIX WM METPUYECKUX 3343y (onpeaeneHne peanbHbIX
pa3mepoB OTPE3KOB, YI/0B, NJOWaAen, NnepeceyeHnn NoBepxHocTel) y byaywero nHxeHepa dopmupyoTcs
KNHOYEeBble KOMMOHEHTbl NPOPECCUMOHANbHOTO MHTeANeKTa: 1) aHaAUTUYEeCKMIA CUHTEe3: CcnocobHOCTb
«CYUTBLIBATL» C MJIOCKOTO YepTexka OOBEMHYIO KOHCTPYKUMIO; 2) NPOCTPAHCTBEHHOE BOOOpaXKeHWe: ymeHue
MbIC/IEHHO BPaLLATb, paccekaTb M TPaHCPOPMMPOBATL C/IOXKHbIE TPEXMEPHbIE CTPYKTYPSbI; 3) anroputMmmyecKas
KyNbTypa: nocnefoBaTeslbHOE pelleHWe MPOCTPAHCTBEHHOM 3afayn yepe3 cucTemy 6a3oBbix rpadmyeckmx
onepaumin. HayepTaTe/ibHaA rFEOMETPUA — 3TO He MNPOCTO TeopeTUYecKas AUCUUMNAMHA, a MPaAKTUYECKUI
WHCTPYMEHT pEeLUeHUA WHMKEHEepPHbIX 33Ja4 B CaMblX pPasHblX oTpacasax: 1) MaWMHOCTPOeHue 7
npubopoCcTpoeHne:  MOCTPOEHWE  JIMHUI  NepecevyeHUA CAOMKHOFO TeXHO/Nornmyeckoro obopyaoBaHus,
TPybONpoBOAOB, MNTbIX AETaNel U KOPMNYCHbIX 31EMEHTOB; 2) CTPOUTENBLCTBO M apXUTEKTYpPa: NPOEKTUPOBaHMUe
060n104eK, KyMoJIOB, CUCTEM BEHTUAALMM W MOA3EMHbIX COOPYMKEHUW, TPEOYIOWMX CO3L3HUA CAOMKHbIX
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pa3BepPTOK UM MepeceyeHuin NPOCTPAHCTBEHHbIX KOHCTpyKuui; 3) Hedrerasosoe peno w reonorua:
KapTorpadupoBaHMe NAACTOB, TPACCMPOBAHME HaMPaBAEHHbIX U FOPU3OHTANbHbIX CKBAXWH, FAe reoMeTpus
HeApa M TPAaeKTOPMA CTBOMA CKBAXKMHbI OMUCHIBAKOTCA Yepe3 NPOEKLMOHHbIE METOANKN.

PacnpoctpaHeHHoe 3abnyxaeHue 3akntodaetca B Tom, 4To 3D-cKaHepbl U Nporpammbl TPEXMEPHOTO
mogenuposaHua (SolidWorks, COMPASS-3D, AutoCAD, CATIA) pgenatoT HauyepTaTeslbHYlO T[EeOMEeTpuUIo
ycTapeswein. Matematuyeckoe agpo CAIMP onvpaeTca Ha Te e anroputMmbl BEKTOPHOM anrebpbl U NPOeKTUBHOM
reomMeTpPUn, KOTOPbIE NIEXKAT B OCHOBE K/TACCMYECKMX FEOMETPUYECKUX MOCTPOEHWUN.

MpY NOCTPOEHMU CNOXKHbIX 3CKU30B W 33aJaHUMM TFeOMETpPUYECKMX orpaHudeHuit (Constraints —
napannenbHoOCTb, KacaHWe, COOCHOCTb, MNEeprneHAMKYAAPHOCTb) MO/b30BaTe/b  WUCMNO/b3YeT UMEHHO
HauyepTaTe/IbHO-rTeOMeTPUYECKNE MHBAPUAHTDI.

ABTOMaTUYecKan reHepauma uyeptexen us 3D-mopmenm B CAD-nporpammax BbINOAHAETCA CTPOro o
3aKOHaM OPTOrOHA/IbHOrO NpoeunpoBaHMA MoHKa. be3 3HaHMA NpaBUA MNOCTPOEHUA CEYEHWUI, pa3pe3os U
BUA0B MHMKEHEP HE CNOCOBEH MPOKOHTPOIMPOBATb KOPPEKTHOCTb Paboyei AOKYMEHTaLUM.

HayepTtatenbHana reomeTpua BbICTYMAeT MOCTOM Mexay abCTpaKTHbIM MATEMATUYECKMM OMMUCaHMEM
NPOCTPAHCTBA M €ro peanbHbiM WHXKEHepHbIM BonaouweHnem. OHa He TONbKO obecrneymBaeT cneumanncta
A3bIKOM rpaduyeckoro obweHna, HO U GopMmUpyeT cneunduUUecKkyro CTPYKTYPY MbIWAEHMA, MO3BOAIOLLYIO
€034aBaTb, MOAENMPOBATb W KPWUTUUYECKM aHaANM3MPOBATb HOBble TexHWUYeckne o6beKTbl. WHTerpauma
TPagMLMOHHBIX MeTOA,0B rpadmyeckoro aHam3a ¢ CoOBpemMmeHHbIMU LdpoBbiMn MHCTpymeHTamu CAMNP — 3anor
NOArOTOBKWN BbICOKOKBAaNNPULMPOBAHHbIX MHKEHEPHbIX KaApOB.

CNUCOK UCNOb30BaHHOM NUTEpPaTypbl:

1. Yekmapes, A.A. HauyepratenbHas reometpusa W WHKeHepHas rpaduka / A.A. Yekmapes. — Mocksa:
N3paTtenbcTBo «HOpaiit», 2016. — 471 c.
2. BblwHenonbckuit, U.C. TexHnyeckoe depyeHmne / WU.C. BblluHenonbcknin. — MockBsa: M3aaTenbctso «OpaitTy,
2018. —320c.
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BPEAHbIE U ONACHbIE PAKTOPbl HA PABOYEM MECTE OBBAJIbLLIUKA

AHHOTauuA

B ctaTbe paccmaTpuBaloTCA BOMPOCHI OpraHuM3auMm 6e3onacHbIX YC/OBMI Tpyda Ha paboyem mecte
obBanblMKa Mmsfca, KOTopoe ABAAETCA oAHOM M3  Hambonee TpaBmoonacHbix npodeccuii B
msaconepepabaTtbiBalollel OTpacau. AHA/NM3MPYIOTCA OCHOBHble BpeAHble M OMacHble NPOU3BOACTBEHHbIE
daKTopbl, BKAKOYAA ABUKYLLMECA MEXAHU3MbI, MOHUMKEHHYIO TEMNEPATYPY, NOBbILEHHYIO BNAXKHOCTb BO3A4YyXa U
PUCK NOPE3OB OCTPbIM MHCTPYMEHTOM. CBoeBpeMeHHasa naeHTMdUKaUnNa SaHHbIX GaKTOPOB NO3BOAAET CHU3UTD
PUCK BO3HMKHOBEHMA HECYACTHbIX C/ly4aeB M NpodeccnoHasbHblx 3a601eBaHMiM Ha paboumx mecTax.

Kntouesble cnosa:
oxpaHa Tpyaa, 6esonacHble ycnosusa, paboyee mecto, Tpasma,
BpeAHble M onacHble NPOM3BOACTBEHHbIE PaKTOPbI.

31


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

HARMFUL AND DANGEROUS FACTORS AT THE BONING WORKER'S WORKPLACE

Annotation
The article discusses the issues of organizing safe working conditions at the workplace of a meat grinder,
which is one of the most traumatic professions in the meat processing industry. The main harmful and dangerous
production factors are analyzed, including moving machinery, low temperature, high humidity and the risk of
cuts with sharp tools. Timely identification of these factors helps to reduce the risk of accidents and occupational
diseases in the workplace.
Keywords:
labor protection, safe conditions, workplace, injury, harmful
and dangerous production factors.

PaunoHanbHaa opraHus3auma pabodero MmecTa, MoArOTOBKA M  LenecoobpasHoe WCNo/b30BaHUe
WMHCTPYMEHTA, 3 TaKKe ocBoeHMe 6e30MmacHbIX NpMemoB paboTbl OKA3bIBAOT CYLLECTBEHHOE BAMAHME HA POCT
npou13BoAMTENbHOCTM TpyAa ob6BanbuKkos [1,5].

Mpu npoBefeHUM UccienoBaHWM 6bi10 BbIOpaHO paboyee MecTo 06BaNbLWMKOB, OpraHM3yemble BAO/b
KOHBEMEPHON JINHUM, OCHALLATCA MNPOU3BOACTBEHHLIMU CTONAMM C  BbIABMMKHBIMM - AWMKAMU  ANs
WHCTPYMEHTOB (HOXKel, MycaToB), pa3fenovHbIMM  AOCKamu, 06BanoyHbiMM  HOKamu. OcHOBHasa ero
06A3aHHOCTb 3aK/t0YAETCA B Pa3feNeHNM TKAHEN: OTAENEHUN MAKOTM OT KOCTEM, CHATUA KOXKK, NEPLEB M Apyrue.

Mpn cocTaBneHUM peecTpa WCMNOAb30BaHbl PEKOMEHZAuMM Mo pa3paboTKe peectpa onacHocten u
NpPodeccnoHaNbHbIX PUCKOB, NPUBELEHHbIE B CNELNANU3MPOBAHHbBIX MCTOYHWKAX MO OXpaHe Tpyaa.

BpegHble M onacHble NPou3BOACTBEHHble (aKTOpPbl OnpeaesieHbl B COOTBETCTBUM ¢ PepepanbHbim
3aKoHOM 0T 28.12.2013 Ne 426-®3 «O cneunasnbHON OLEHKe YCN0BUMN TPyAa», a TaKKe C NnepeyHem BpegHbIX U
ONAaCHbIX NPOM3BOACTBEHHbIX PpakTopos npusegeH B FOCT 12.0.003-2015 «Cuctema ctaHgapToB 6€30MacHOCTM
Tpyaa. OnacHble 1 BpegHble NpoM3BOACTBEHHbIE daKkTopbl [2,4].

Mo pesynbTaTam MCCNeOO0BaHMA A1  KaXKgoM  BblABNEHHOM ONACHOCTM  onpegeneH  MHAEKC
npodeccnoHanbHoro pucka (MMNP) 1 paHa KauyecTBeHHaA OLEHKA ypoBHA pucka. Mo pesynbTaTam OUEHKM
YCTAaHOBNEHbI KOPPEKTUPYIOLLME MEPONPUATUA, HaNpaBAEHHbIE Ha UCK/IIOYEHUE WN CHUXKEHUE BO34EeNCTBUA
onacHocTei Ha paboTHKKa.

Mpu nepeaBuKEHMM MO NPeSNPUATUIO MO MOKPbIM JIECTHULAM M NOAAaM BO3HWMKAET MeXaHM4ecKas
onacHoCcTb. HammeHoBaHMe OMACHOCTM — OMACHOCTb MafEeHUA M3-33 NOTEPU PaBHOBECUA, B TOM 4yucie npwu
CMOTbIKAHMM NN NOACKAJIb3bIBAHUM, NPU NEPESBUKEHUN MO CKOb3KMM NMOBEPXHOCTAM UM MOKPbIM MOJIaM.
WMP coctasnseT 18. 310 HeGONbLIOW PUCK, MepbI He TpebytoTcsA.

Ha paboyem mecTte B Lexy HM3KaA TemnepaTypa. HaumeHoBaHME ONAaCHOCTM — ONACHOCTb BO3AENCTBUA
NOHMUKEHHbIX TemnepaTyp Bo3gyxa. MNP coctaBnaeT 54. 3To BO3MOKHbIN pUCK. KOppeKTUpytoLwme meponpustuns
BK/IOYAIOT PErNamMeHTUPOBAHNE peXxMMa paboyero BpeMeHu v Bblgady ytenneHHon CU3.

Mpu CHATUK C KPIOKA M NepPeHOCKe CBMHbIX TyW ANA pa3ae/iku BO3HMKaeT ONacHOCTb NnageHus rpysa. UMP
coctasnfeT 42. 3T0 BO3MOXHbIN pUCK. KoppeKTupytowme MeponpuATUA BKKOYAKOT cTporoe HoweHune CU3
ron08bl, 3aNpeT CTOATb PALOM C NOAHATHIM FPY30M WU NPOXOAUTb NOA, BUNAMU C TPY30M, HAHECEHME CUTHANIbHOW
pa3MeTKu, pasgenerHme n obo3HayeHMe MecT A1A NPoe3aa U NeLexoaHOro ABUKEHMA U MECT UX NepeceyeHuns,
a TaKXKe cobntogeHne Npu CKNagupoBaHMM AOCTAaTOYHbIX PACCTOAHUMN ANa NogbEMA FPy30B, UCK/OYAOWMX ero
3acTpavBaHue.

Mpwn pasgenke Tyw msAca BO3HMKAET OMACHOCTb nopesa 4yactel Tena Hoxom. UMP coctasnset 84. 3t10
CEePbE3HDLIN PUCK. KoppeKkTupylowme meponpuaTUA BKAKOYAKOT MHCTPYKTaXK no Tb, obecneyeHne n KOHTPO/b
HoweHua CU3.

Mpu pasgenke Tyw MACAa TaKKe BO3HWMKAET OMACHOCTb WM3-32 KOHTaKTa C MAaTOreHHbIMU
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MUKpoopraHmamamm. UMP coctasnsieT 18. 3To HeOObLWIOM PUCK, MEPBI HE TpebytoTcs.

Mpu HaxoxaeHun B nosaoxKeHun ctoa Ao 80 % paboueit cmeHbl BO3HMKAEeT OMAacHOCTb BPeAHbIX ANA
3[10pOBbA M03, CBA3AHHbIX C Ype3MepHbIM HanpsxKeHuem Tena. UMP coctaBnseT 36. 3TO BO3MOXKHbIA PUCK.
KoppeKTupytowime meponpuaTns BKAOYAIOT PeriamMeHTUPOBaHME pexnma paboyero BpemeHu ¢ nepepbiBamm B
paboTe.

Mpu ybopKe uexa n mbiTbe 060pyA0OBaHMA BO3HMKAET OMACHOCTb BO3AEWCTBUA HA KOXKHble MOKPOBbI
YncTALMX 1 obesxkmpmsatowmx Bewects. UMP coctasnseTt 9. 3To He6ONLLIOK PUCK, Mepbl He TpebytoTcA.

O6BankKa (Mnn ob6BanoBKa) NpeacTaBaAseT coboi NPouecc MexaHNMYecKkoro UAn Py4yHOro oTaeNeHns Maca
OT KOCTEN, CHATUE KOXMU (NepbeB) U yaaneHne HeHYKHbIX YacTel Npu pasaeske *KMBOTHOTO. PUHANbHbLIM e U
Hambonee TOHKMM 3TAMOM 3TUX MAHUNYNALMIA ABNAETCA YKMNOBKA, TO €CTb OKOHYATE/IbHAsA OYMCTKA MACA OT
Pa3/IMYHbIX NAEHOK, CBA3OK, XPALLEN U NPOUYNX KECTKUX TKAHEN.

MepeyeHb 060PYA0BAHNA M ONACHBIX U BPEAHbLIX MPON3BOACTBEHHbIX GAKTOPOB COCTaB/eH Ana pabounx
MEeCT MpPOM3BOACTBEHHOIO LEexa C Lenbld UAeHTUPUKAUUM OMaCHOCTEN, BO3HMKAIOLWMX MPWU 3KCNayaTaumm
TEXHOJ/IOrMYEeCKoro 06opyaoBaHuA, U NOC/AeayoLLei oLeHKM NpodeccnoHanbHbIX puckos [3,7,9].

MoabemHuK. Mpn aKcnAyaTauumn NogbeMHMKa Ha PaboTHMKA BO3AENCTBYIOT TaKMe ONacHble U BpeaHble
baKTOpbI, KaK WyMm, ABMKYLLMECA MEXaHU3MbI U MOBbILWEHHOE HANPAXKEHMWE 3/IEKTPUYECKOMN LLeNMN.

Bonuok. Mpu paboTte c BONYKOM BO3HMKAIOT TaKMe ONacHble U BpeaHble GpaKTopbl, KaK LWYM, ABUNKYLLMECS
MEXaHW3Mbl, NOBbILUEHHOE HAMPAXKEHME SNEKTPUYECKON LLenn 1 BUbpaums.

MocosnoyHass emKkocTb. [pU UCNO/b30BaHMM MOCOMOYHOM EMKOCTUM Ha paboTHWMKa BO3AENCTBYIOT
NOHMKEHHAA TeMMepaTypa M NOBbIWEHHAA BAAXKHOCTb.

Kyttep. Mpu sKkcnayaTtauum KyTTepa BO3HMKAKOT TaKMe OMacHble M BpeaHble (aKTopbl, KaKk LWym,
OBVXKYLLMECA MEXAHM3MbI M NOBbILIEHHOE HAMNPAXKEHWE I/IEKTPUYECKON LLENN.

dapwemewanka. Mpu paboTte ¢ dapwemellankoir Ha PabOTHMKA BO3LENCTBYIOT LUYM, ABMMKYLLMECA
MeXaHM3Mbl U NOBbILIEHHOE HaMNpPAXKEHNE 3NEKTPUYECKON Lenw.

Wnpwuy-gosatop. Mpu aKchayaTaumm WnpMua-403aTopa BO3HUKAOT TakMe OnacHble U BpegHble GaKkTopbl,
KaK Wym, BUBpaums, ABUKYLLMECA MEXAHU3MbI M NOBbILEHHOE HaMNPAXKEHWE 3NeKTPUYECKOM Lenu.

TepmoKamepa. Mpu paboTe c TepMmoKamepoi Ha paboTHUKA BO3AENCTBYIOT NOBbILWEHHaA TeMnepaTypa,
NOHMKEHHAA BNAKHOCTb U MOBbILIEHHOE HaNpsKeHMe.

Odywwupytowee yctpoicteo. Mpu akcnayaTaumMm AyWMPYIOLWEro yCTPoMCTBA BO3HUKAIOT TaKMe OMacHble U
BpeaHble PaKTopbl, KaK NMOHUKEHHAA TeMMNepaTypa, NOBbILWEHHAA BIAXKHOCTb M CKONb3KWUIA MO,

XonoaunoHuk. Mpu paboTe ¢ X0N0AUNBHUKOM Ha PabOTHMKa BO34EMCTBYIOT NOHUMKEHHAn TemnepaTypa,
NOBbILIEHHAs B/IA*KHOCTb, CKONIb3KWUI MO/, LWYM, BUOpALUMA M NOBbILLEHHOE HaNpPAXKEHME INIEKTPUYECKON LLENW.

Takum obpasom, pabota obBanbluMKa MAca Ha maAconepepabaTbiBaloWeEM MNPeAnpUATUM CBA3AHA C
NOCTOAHHbIM KOHTAaKTOM C OCTPbIMW WHCTPYMEHTAMM, TAMKENAbIMU TYLWIAMU U CKOb3KMMWU MOBEPXHOCTAMM,
nosToMy HeobxoAMMO MCNO/b30BaTb CPEACTBA WUHAMBWAYANbHOM 3awmTbl. [paBuaa oxpaHbl Tpyaa NpAmo
3anpeLwatoT 0b6BaNbWUKY paboTaTb 6e3 KOMbYy)KHOW NepyaTkM U MeTannmyeckoro ¢apTyka, MNOCKOJ/bKY
npeHebperkeHne aToro TpeboBaHMA NOBBILLAET PUCK FYOOKNX NOPE30B M AarKe NeTasibHOMY ucxoay. NockoibKy
NPoOM3BOACTBO MULLEBOE, K CPeacTBamM WHAMBUAYAZbHOW 3almUTbl NPeabABAAOTCA W FUIMEHUYecKkue
TpeboBaHMA: KOCTIOM M Tr0/JI0BHON ybop 3awmuiatoT paboTHMKA OT O6LMX NPOU3BOACTBEHHbIX 3arpsisHEHUN.
CobntogeHne npaBua UCNOIb30BAHUA CPEACTB MHANBUAYANLHOM 3aLLMTbl ABAAETCA 00A3aTeNbHbIM YC/10BUEM
6e3onacHOro Tpyaa U coxpaHeHua 340poBba paboTHUKa. [6,8].

Mo pe3ynbTaTtam aHaM3a 060pPyA0BaAHUS, MPUMEHAEMOrO B NPOU3BOACTBEHHOM LIEXE, YCTAHOB/IEHO, YTO
npM ero 3KcnayaTauunm Ha pPaboTHMKOB MOryT BO3AEWCTBOBATb pPas3/iMYHble OMacHble W BpeaHble
npoun3BoAcTBEHHbIE ¢dakTopbl. Hanmbonee pacnpoCTpaHEHHbIMM M3 HUX ABAAIOTCA LWYM, ABUNKYyLLMeEcA
MEXaHM3Mbl M MNOBbILEHHOE HAMPAXEHWE 3N1EKTPUYECKON ULENW, KOTopble BCTpedvatoTca npu paboTe ¢
60NblWIMHCTBOM eauHuL, obopyaoBaHuA. Paa obopynoBaHMA AOMNONHUTENLHO XapaKTepU3YeTCA TaKMMM
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bakTopamu, Kak BUOpauUus, NOHMKEHHAA TeMNepPaTypa, NOBbILEHHAA BAAXKHOCTb, CKONb3KMWIA MO/, NOBbILEHHAA
Temnepartypa U NOHUMKEHHAA BIAXKHOCTb.

BbifABAEHHblE OMacHble U BpeAHble NPOU3BOACTBEHHbIE GAKTOPbI HEOOXOAMMO YUMTbIBATL NPU OLEHKe
npodeccnMoHanbHbIX PUCKOB, Pa3paboTKe KOPPEKTUPYIOWMX MeponpuAaTuii, obecneyeHun paboOTHUKOB
cpencTBamm MHANBUAYANbHOM 3aLLMTbI, @ TaKXKe NPU NPOBEAEHUN MHCTPYKTAXKeN n 06y4eHNN MO OXpaHe Tpyaa.

CnMCOK UCNONb30BAHHO INTEepaTypbl:

1. Tpyanosoit kogekc Poccuinckoit ®epepaumm (PepepanbHbiit 3akoH oT 30.12.2001 Ne 197-93).

2. ®epepanbHbIn 3aKoH 0T 28.12.2013 Ne 426-$3 «O cnewumnanbHON OLEHKE YCNOBUN Tpyaa».

3. MocrtaHoBneHwue MpaBuTtenbctBa Poccuiickoit Peaepauymm ot 25.02.2000 Ne 163 «O6 yTBEpKAEHUM
nepeyHs TAXKe/blX PaboT n paboT ¢ BpegHbIMU WAM ONACHbIMU YCNOBUAMMK TPy, NPU BbIMONHEHUN KOTOPbIX
3anpeLLaeTca NnpuMmeHeHne Tpyaa AnL, MOJIOXKe BOCEMHAALATU NeT»

4, FTOCT 12.0.003-2015. Cuctema CTaHZapToB 6e3sonacHocTM Tpyaa. OnacHble W BpeaHble
nponsBoAcTBeHHble PpakTopbl. Knaccndpurkauma.— Beeg. 01.01.2021 — Mocksa : CtaHgapTuHdopm, 2021. - 10 c.

5. fapaHuH, M.A. KoppenAaumoHHoe uccnefoBaHWe BAUAHMA MPUUYMH HEeCc4acCTHbIX C/aydyaeB Ha
CTaTUCTUYECKME MOKasaTean NpPOU3BOACTBEHHOro TpaBmatusma / M.A. TapaHuH, A.M. 3asbanos, H0.B.
OemeHTbeBa // U3BecTus MNeTepbyprckoro rocyaapcTBeHHOro yHMBepcuTeTa nytein coobuieHma. — 2017. - Ne 3.
- C.501-512.

6. . [akyko, H.B. AHanu3 npou3BOACTBEHHOIO TpaBMaTM3Ma Ha MAconepepabaTbiBatoLWMX
npeanpuatuax Ffepmanum / H. B. [akyko // dnoxa Hayku. — 2020. - Ne 24. - C. 98-99.

7. KoHTapeBsa, B.1O. Bonpocbl oxpaHbl TpyAa Ha NpeanpuaTUaX NUWEBON NpombilwaeHHoctn / B.1O.
KoHTapeBsa // BecTHMK [JOHCKOro rocyaapcTBeHHOro arpapHoro yHmusepcuterta. — 2020. —-Ne 1-1 (35). - C. 73-81.

8. KoHTapesa, B.H0. AHanus npou3BOACTBEHHOrO TPAaBMATM3Ma Ha NPeAnpuUATUAX Mo nepepaboTke u
KOHCEPBMPOBaHMIO MACa U MACHOW nuwesol npoaykumm / B.HO. KoHTapesa // Be3onacHOCTb TEXHOTEHHbIX M
NPUPOAHbLIX cucTem. — 2021. - Ne 4, - C. 8-13.

9. Monos, A. A. MpounssBoacTeeHHan 6e3onacHoCTb : ydebHoe nocobue / A. A. Monos. - 2-e U3a., ucnp.
— CaHKT-MeTepbypr: MlaHb, 2013. - 432 c.

© Cusosa 0.B., 2026

YAK 62
Xopxakynbies C.,
CTyneHT MHCTUTYT TeNeKOMMYHMKALLMIA U
MHPOPMATUKM TYpPKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenn: MommaHoBa I'.,
Mpenopgasatenb NHCTUTYT TENEKOMMYHUKALMI U
MHGOPMATUKN TYpKMEHMUCTaHA
I Awxabag TypKMeHUCTaH

BYAYLLEE LIWGPOBON MAEHTUGUKALIMUU: BUOMETPUYECKUE
NNATEXHbIE CUCTEMbI U E-ID

Undposana TpaHchopmauma obuiectBa M GUHAHCOBOrO CEKTOpPA CTPEMUTENbHO MEHSET MPUHLMNMbI
NOATBEPXKAEHUA NIMYHOCTU. Ha CMeHy TPagvuUMOHHBIM MIACTUKOBBIM KapTam, BymakHbIM [LOKYMEHTam W
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naponam nNpuxoaaT BUoOMeTpUYecKMe nnaTeXHble CUCTeEMbl U UndpoBble yaocToBepeHUsa andHoctn (e-ID).
Mepexos K $U3MYECKON KHEBUAMMOCTU» MNAaTexen u naeHTMduKaTopoB GopMUpyeT eamHY0 3KOCUCTEMY
umdposoit anyHocTu (Digital Identity).

1. 3Bontouna 6UoMmeTpUYECKUX NNATEXKHDIX CUCTEM

BuomeTpuyeckme nnaTexknm MNO3BONAKOT OCYLLECTBAATb TPaH3aKuun 6e3 MCnoNb30BaHUA GU3NYECKMX
HocuTenei (Kapt, cmapTdoHOB) MAM BXOZA B OAHKOBCKME MNPUNONKEHMA. B OCHOBE TEXHOMOMMU NEXUT
CYMTbIBAHNE YHUKANbHbIX BUONOrMYECKMX XapPaKTEPUCTUK YeNoBeKa:

e PacnosHaBaHue nuy, (Face Pay): CkaHuMpoBaHWe reomeTpuM Anuua c nomolubio 3D-kamep u
WHOpPaAKpacHbIX AaTunKoB. LLUIMpOKO BHeapseTcA B puTeise, obLLenUMTe M METPOMNOAUTEHAX KPYMHENLWmX
Meranosimcos mupa.

o CKaHMpOBaHME PUCYHKA BEH NIafA0HU U OTNEYaTKOB Nanbues: MHdpaKpacHoe nsnyyeHune pukcupyet
YHUKaNbHbIN Y30P KPOBEHOCHbLIX COCYZO0B. TEXHONOMMA OT/IMYAETCA BbICOKOM TOYHOCTbIO U YCTOMYMBOCTbBIO K
nogaenkam.

e UpeHTUdMKaLMA no pagyKHOU 060n0uKe rnasa M ronocy: Mcnono3yercA MNPEMMyLLECTBEHHO B
H6aHKOMaTax BbICOKOW CTEMEHM 3aWmTbl, TenePpoHHOM BaHKMHIe U cepBMUCaX NPEMUANBHOIO 06CNYKMBAHUA.

[NaBHbIN TpeH , BUOMETPUYECKOrO 3KBAPMHIa — KoHLenuusa «b6ecwoBHbIX» (invisible) nnarexxei, npu
KOTOPOW npouecc onnaTtbl 3aHMMaET CeKyHAbl U He TpebyeT OT M0/Ib30BaTENA HUKAKMX AOMONHUTENbHbIX
OEeNCTBUI, KpOMe B3rNsA4a Ha KaMepy UAn NPUKOCHOBEHMA K CEHCOPY.

2. Pa3Bu1THe HaLMOHaNbHbIX U rNob6anbHbIx e-ID

DNeKTPOoHHOoe yaocToBepeHue nndHoctn (e-1ID) — aTo uMdpoBOI 3KBMBANEHT HaLMOHANLHOrO NacnopTa
nnn ID-KapTbl, MHTErPUPOBAHHbIN B FOCYAaPCTBEHHbIE U GUHAHCOBbIE CEPBUCHI.

Mogpgenb e-ID Mpumepbl peanusauui KntoueBble BO3MOXHOCTU
LieHTpanu3oBaHHaA cuctema Aadhaar (MHaua), Singpass EAMHBIA peecTp rpaxkaaH gna fAocryna K
(CuHranyp) rocycnyram, OTKpbITUIO HaHKOBCKMUX CYETOB U

NOJIyYEHMIO COLMANbHbIX BbINAAT.

CmapT-KapTbl U MOBU/IbHbIE NPUNOXKEHUA e-Estonia (3cToHua), Smart-ID Ucnonb3oBaHMe KpUnTorpapuyecknx Katouen un
NFC ana nognucu ropnandeckmx 4OKYMeEHTOB 1
aBTOpU3aLUN.

[eueHTpanusoBaHHan naeHTuPuKayma MpoToKonbl Ha 6aze W3C Monb3oBaTenb AMYHO KOHTPOIMPYET CBOU

(ss1) Verifiable Credentials AaHHble Ha cMapThoHe 6e3 CoXxpaHeHUs Ha
LLeHTpanbHOM cepBepe.

CoBpeMeHHble aKocucTeMbl e-1D BbIXOAAT 33 PaMKM NPOCTOro NoATBEPKAEHUA UMEHU: OHN 0ObEAMHAIOT
BOAWTENIbCKME NpaBa, MeAULMHCKME CTPaxOBKM, HANOroByto MHbOpPMaumio 1 undpoBblie Nognucu B eAMHOM
6€30MacHOM MPUNOKEHUMU.

3. Bbi30Bbl, 6€30NacHOCTb U 3TUYECKMUE aCneKTbl

MacwrtabHoe BHeapeHue 6uomeTpun KU e-ID CONPAMKEHO CO CAOMKHBIMU TEXHONOFUYECKUMU W
IOPUANYECKUMU PUCKAMU:

1. HeusmeHsemoCTb BUOMETPUUECKUX AaHHbIX: B oTanume oT napons nnm PIN-koaa, 6uomeTpruyeckuit
CNIENOK Ye/I0BEKA HEBO3MOXHO M3MEHUTb B C/lydae KOMMpPOMeTaLmu. YTeuka 6uomeTpmnyeckoli 6asbl co3gaet
NOYKM3HEHHbIE PUCKM ANA BlajenbLa.

2. Yrposa aundeitkoB 1 cnydpunra: Passutne reHepatmsHoro NN TpebyeT npumeHeHMUa NPOABUHYTbIX
a/ITOPUTMOB Pacro3HaBaHMA XuBOro npucyTcTeua (Liveness Detection), npoBeparOWMX MUKPOMUMUKY,
3payKOBbIe peakLMn 1 TENNOBOW cnea,

3. KoHoduaeHuManbHOCTb U 3alLMTa NEPCOHA/IbHbIX AaHHbIX: CylwecTByeT PUCK CO34aHUA CUCTEM
TOTaNbHOrO  UMPPOBOrOo  cnexenua. [ns  3aWuTbl NPUBATHOCTM aKTMBHO BHEAPAIOTCA TEXHONOTMU
[0Ka3aTeIbCTBa C Hy/1ieBbIM pasrnaweHunem (Zero-Knowledge Proofs — ZKP), nossossatowme nogreepantb GpakT
(Hanpumep, poctuxkeHne 18 net) 6e3 pacKkpbITUA CaMOW IMYHOCTU U AaTbl POXKAEHUA.
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4. NepcneKTuBbl M 06pas 6yayuiero

JonrocpoyHbli BEKTOP pasBuTUA UMdpoBoin naeHTMGMKaLuMmM HanpasaeH Ha CO34aHNe MeKAYHAapOAHOro
6eCcLIOBHOro NPOCTPAHCTBA. B baunKalwme roabl KAOYEBbIMM HAaNPaBAEHUAMM CTaHYT:

e Kpocc-rpaHnyHana coBmectumocTb e-1D: Bo3MOXKHOCTb MCNOAb30BaTh HaLMOHaNAbHbIM undposoit ID gns
NPOXOXAEHUA MEXAYHAPOLHOW rPaHuLLbl M OMNAaTbl TOBApPOB B 11060 TOUKE MUpa.

e CuHeprua ¢ uudpoBbIMM BaNlOTamMU LeHTpaabHbiXx 6aHKoB (CBDC): Mpamas npuBs3Ka KOLWENbKOB
UMb poBbIX BaNtOT K BomeTpuyeckomy e-ID npoduato nonbsosatens.

e ABTOHOMHbIW KOHTPOJ/Ib Hag AaHHbiMmM (Self-Sovereign Identity): NMepeHoc xpaHeHMA NepcoHaNbHbIX
aTpUOYTOB Ha [0BEpEHHble J/IOKa/bHble YCTPOMCTBA C MPUMEHeHMeM 3aWMdpPOoBaHHbIX 3alMPPOBAHHBIX
3N1eKTPOHHbIX KowesnbKkoB (Identity Wallets).

CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. CnacteHuH B. A. MNepgaroruka: yyeb. nocobue ans ctya. Bbicl. nes. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H. B., PeaH A. A. MNepgaroruka: YuebHuk gns sysos. — CN6.: MNutep, 2006.
3. ®epepanbHblii 3aKkoH «06 obpasoBaHMK B Poccuiickon Pegepaunmn» Ne 273-P3,

© Xoprakynbles C., 2026

YAK 62
Xommarnwmesalr.,
CtyaeHT VIHCTUTYT TeNNeKOMMYHUKaLNI U
MHGOPMATMKN TYpKMEHMCTaHA
I. Awxabag TypKmeHUcTaH
HayuHbit PykoBoauTenb: OpasrengueBa A.,
Mpenogasatenb MHCTUTYT TENEKOMMYHUKALUIA U
MHOPMATUMKM TYpKMEHMCTaHA
I. Awxabag TypKmeHUCTaH

KUBEP®U3NYECKWUE CUCTEMBbI (CPS) U CTAHOAPTbI NPOU3BOACTBA UHAYCTPUN 4.0: 3STANIOHHAA
APXUTEKTYPA RAMI 4.0, LIU®GPOBbBIE ABOMHUKN U MATEMATUYECKUE MOAENIN CUHTE3A

AHHOTauuA

B cTaTbe wuccnepyetca KOHUENTyasbHas M TexHoJIorMyeckasa TpaHcpopmauma MPOMbILLIEHHOTO
npousBoAcTBa NoJ Bo3aeincTtenem Kubepousmdeckmx cuctem (Cyber-Physical Systems, CPS) u ctaHgapTtoB
KoHuenumn «NHaycTtpmna 4.0». MNMpoaHanusnposaHa TpexmepHaa 3TaN0HHAA apXuTeKTypHaa moaens RAMI 4.0
(Reference Architectural Model Industry 4.0), a Tak»Ke cTaHAapTbl CEMaHTUYECKoW MHTeponepabenbHocTn (OPC
UA, AutomationML, Asset Administration Shell). MpeacTaBneHa matemaTuyeckas MoLENb OLLEHKN COCTOAHMS
umdposoro asoiiHMKa (Digital Twin) Ha 6a3e pacwmpeHHoro ¢punbTpa KanmaHa n NPOrHo3MpPoBaHMA OCTAaTOYHOTO
nonesHoro pecypca obopyaosaHma (Remaining Useful Life, RUL) c ucnonbsoBaHnem ¢pyHKLUUN MHTEHCUBHOCTU

OTKa3oB Belibynna. MNpoBeaeH cpaBHUTENbHBIN aHAAN3 NPOMBILLIEHHbBIX KOMMYHWUKALMOHHbIX MPOTOKO0B.

Kniouesble cnosa:
Knbepodusmnueckune cuctemol, CPS, MHayctpua 4.0, RAMI 4.0, OPC UA, Asset Administration Shell, AAS,
umdposoit gBoiHMK, TSN, nporHocTMyeckoe obcnyxkueanume, RUL, IEC 62443,

1. BBepgeHue u napagmrma kmbepdumsmyeckoro nponMsBoACcTBa
TpagMUMOHHbIE aBTOMATU3NPOBAHHbIE CUCTEMbI YPaBAEHUA TEXHOOMMYEeCKMmMM npoueccamum (ACY TM),
MOCTPOEHHbIE MO KEeCTKON nepapxmueckoit nupammuae (Field Device S\rightarrowS PLC S\rightarrow$ SCADA
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S\rightarrow$S MES S\rightarrow$ ERP), 06n1afatoT orpaHMYeHHOM MBKOCTbIO U He cnocobHbl 3PpPeKTUBHO
a4anTMpPOBaTbCA K YacTOM CMeHe HOMEHKAATYPbl U3LeNnN.

Mepexoa K KoHuenunn NHaycTpmum 4.0 OCHOBbLIBAETCA HA MHTerpaumm Gpusmyeckmx NPonsBoLCTBEHHbIX
aKTUBOB C BbIYMCANTENbHLIMW anroputmamm B popme Knbepdusmnueckmx cucrem (CPS). B CPS dpusmnueckue
KOMMOHEHTbI (CTaHKK, pob0oTbl, ceHcopbl) U UndpoBble 06BEKTbI (MPOrpamMmMHbIe areHTbl, MOAEN MALLMHHOIO
0byYeHUs) HaXoAATCA B HEMPEPLIBHOM ABYHANPaBAeHHOM 06MeHe AAaHHbIMU B PEXUME PeanbHOro BPeMEHMU.
3710 dopMuUpyeT AeLeHTPaIM30BaHHYO, CAMOOPraHM3YIOLLYHOCA NPOM3BOACTBEHHYIO cpeay (Smart Factory).

2. ApxuteKktypa RAMI 4.0 n Kntoyesble cTaHaapTbl MHaycTpumn 4.0

Ona  obecneyeHns coBmMecTMMOCTM o6OpyAoOBaHMA U NPOrPaMMHOro  obecneyvyeHusa  pPasHbIX
npoussoguTenen nog arngon Platform Industrie 4.0 6bina paspaboTaHa 3TaNOHHAA aPXUTEKTYpPHaa MOAEenb
RAMI 4.0 (Reference Architectural Model Industry 4.0), pernameHTupoBaHHas ctaHgapTom DIN EN 62890.

Kntouesble cTaHAAPTbl U KOMMNOHEHTDI:

1. Asset Administration Shell (AAS / O60n104Ka aAMUHUCTPUPOBAHUA aKTMUBA): CTaHAAPTU3UPOBAHHbIN
umdposoii asatap («macnopt») nwboro ¢usmMyeckoro uan BUPTyanbHOro KomnoHeHTa (IEC 63278). AAS
COAEPKUT TEXHUYECKME XapaKTEPUCTUKM, UCTOPUIO SKCNyaTauumn 1 MHTepdencl ynpasieHus.

2. OPC UA (Open Platform Communications Unified Architecture — IEC 62541): HesaBucumblit ot
nnatdopmbl KAMeHT-cepBepHbIi U Publish-Subscribe npoTtokon ¢ BcTpoeHHbIMM GYHKLUAMM BE30MacHOCTU U
NnoAaAepKKo 06 bEKTHO-OPUEHTUPOBAHHbIX MHGOPMALIMOHHbLIX MOAESEN.

3. AutomationML (IEC 62714): XML-nogo6HbI A3bIK ONMCAHUA UHMKEHEPHbIX AaHHbIX A1 obmeHa
reoMeTpUYECcKoi, TOMONOTMUYECKON WM KMHEMaTMYecKoi uHbopmaumein mexay pasamydbimu CAMP/PLM
cucTemamu.

4, Time-Sensitive Networking (TSN — IEEE 802.1): Habop cTtaHgapToB ypoBHA L2, obecneumBatowmi
OETePMUHUPOBAHHYIO Mepefadvy KPUTMYHBIX KO BPEMEHM fAaHHbIX Mo CcTaHgapTHbiMm cetam Ethernet c
3agepKKamn meHee 1 munnmncekyHapl.

3. MaTemaTnyeckoe moaenMpoBaHue LmdpoBoro ABoMHMKA M NPOrHOCTUYECKOTO 06C/NYKUBaAHUA

OcHoBoW ynpaBneHua Kubepdusnyeckoii cuctemoi asnsetcs Lindposoit geoliHuK (Digital Twin), KoTopbiit
HenpepbIBHO OLLeHNBAET pUsnyeckoe coctoaHune obopyaosaHua S\mathbf{x} kS n nporHosupyet BepoATHOCTb
BO3HMKHOBEHMSA OTKasa.

3.1. OueHka cocTosiHus obopyaoBaHuA Ha 6ase PacwmpeHHoro ¢punbTpa Kanmaxa (EKF)

OnHamuka ¢dmsmnyeckoro ysna CPS onncbiBaeTcs ypaBHEHUAMM COCTOAHMA B AUCKPETHOM BPEMEHMN:

SS\mathbf{x}_k = f(\mathbf{x}_{k-1}, \mathbf{u} {k-1}) + \mathbf{w} {k-1}$$

SS\mathbf{z}_k = h(\mathbf{x}_k) + \mathbf{v}_kS$$

roe:

o S\mathbf{x}_k \in \mathbb{R}*n$ — BeKTOp CKpbITbIX COCTOAHMI (TemnepaTypa, U3HOC NOALWNMHUKA,
ypoBeHb BUbpaLuumn);

o S\mathbf{u}_k \in \mathbb{R}*m$ — ynpasnaiouiee Bo3geiicteme (060poThI ABUraTENsA, HArpy3Ka);

o S\mathbf{z}_k\in \mathbb{R}*pS — BekTop N3mepeHuit c gaTunkos loT;

e S\mathbf{w} k \sim \mathcal{N}0, \mathbf{Q} k)S u S\mathbf{v} k \sim \mathcal{N}(O,

\mathbf{R} k)5 — TexHonornyecknini u m3MepUTENbHLIA LWIYMbl C KOBapWMaLMOHHBIMM  MaTpULaMu
S\mathbf{Q} kS n S\mathbf{R}_kS.
NuHeapusauma  matpuy, Akobu  S\mathbf{F} k = \left. \frac{\partial f}{\partial \mathbf{x}}

\right\vert{} {\hat{\mathbf{x}} {k-1\vert{}k-1}}$ n S\mathbf{H} k = \left. \frac{\partial h}{\partial \mathbf{x}}
\right\vert{} {\hat{\mathbf{x}} {k\vert{}k-1}}$ nossonser LudposBomy ABOWHUKY OUNLTPOBaTb LWYMbl W B
peKMMe peanbHOro BpemeHM noslydaTb ONTUMasbHYIO OLLEHKY ¢pusmnueckoro nsHoca S\hat{\mathbf{x}} kS.

3.2. PacyeT ocTtaTtoyHoro pecypca (Remaining Useful Life — RUL)

MHTEHCMBHOCTb OTKAa30B KOMMOHEHTA MOJ BO3AEMCTBMEM HAKOMJEHHOTO WM3HOCA OMNWUCbIBAEeTCA
pacnpegenexHnem Beinbynna c napametpom popmbl S\beta > 1$ n napametpom macwtaba S\eta > 0S:

SS\lambda(t) = \frac{\beta}{\eta} \left( \frac{t}{\eta} \right)*{\beta - 1}$$
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OcTaTouHbIl nonesHbin pecypc (SRULS) obopyaosaHua B MOMEHT BpemeHun St_0S, npu ycnosum, uto
KOMMoHeHT 6e30TKa3Ho npopaboTan Ao St_0S, paccuMTbIBAETCA Kak MaTeMaTMHYECKOe OXKMAaHMe OCTaBLIerocs
BpeMeHM paboTbl:

SSE[RUL \mid t_0] = \frac{\int_{t_0}*{\infty} \exp\left( -\left(\frac

{\taul{\eta}\right)*\beta \right) d\tau}{\exp\left( -\left(\frac{t_0}

{\eta\right)*\beta \right)}$$

3ToT  MmaTemaTMyecKuMih  annapat  no3sonseT  KubepdusMyeckom  cucTeme  aBTOMATUYECKM
nepepacnpesenaTb NPOM3BOACTBEHHbIE 334a4M HA MEHEE U3HOLWEHHble CTAaHKU A0 HACTYyMN/JeHUsA aBapuiiHOro
OCTaHOBa.

MpuHuMnbl obecneyeHnn 6esonacHoctn CPS:

e 3oHMpoBaHue (Zones and Conduits): PasgeneHne TEXHONOIMYECKOM CETU Ha WM30/MPOBAHHbIE 30HbI
6e3sonacHocTU, 06beANHAEMbIE CTPOro KOHTPOANPYEMbIMKU KaHanamu ceasu (Conduits).

e AyTeHTUOUMKAUMA yCTPOICTB: Mcnonb3oBaHWe Kpuntorpaduyeckmx ceptuomnkatos X.509 gna ceasu
MexXay 060/104KaMN agMUHUCTPUPOBAHMA akTMBOB (AAS).

e HenpepbIBHbIA MOHUTOPUHI aHOManui: MpuUMeHeHUe CneumMann3mpoBaHHbIX CUCTEM OBHapyKeHus
BTOp*KeHunit (Industrial IDS), aHanuaupylowmx cneunudryecknii NpombiWwieHHbId TpaduK (pas3bop KomaHpg,
PLC/SCADA).

6. 3akntoveHune

CTaHgapTusauus UM pasBuUTMEe KnbepdU3MYECKMX CUCTEeM COCTaBAAIOT TexXHOMAornyecknn 6asuc
COBPEMEHHOIO BbICOKOTEXHO/IOTMYHOIO Npou3BoAcTBa. [lepexod, K 3TajsoHHOW apxuTekType RAMI 4.0,
npumeHeHune ctaHgaptos OPC UA, Asset Administration Shell n npoTtokosos TSN no3sonasoT npeoaosneTtb
bapbepbl NponpueTapHbIX 3KOCUCTEM. B coyeTaHnn ¢ maTemMaTUYeCKMMU MOAEeNAMU UMPPOBBIX ABONHUKOB U
NMporHocTUYeckoro obcny»KmBaHusa, CPS-cucTtembl 06ecneymBaloT nNepexos OT KECTKO 3anporpaMmUpPoBaHHbIX
KOHBENepoB K ’MOKMM, CAMOONTUMM3UPYIOLLMMCA MPOMYCKHbIM MOLLHOCTAM YMHbIX Gabpuk.

CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. Hankel, M., & Rexroth, B. (2015). The Reference Architectural Model Industrie 4.0 (RAMI 4.0). ZVEI, Frankfurt.
2. Lee, E. A. (2008). Cyber Physical Systems: Design Challenges. IEEE International Symposium on
Object/Component/Service-Oriented Real-Time Distributed Computing (ISORC), 363-369.
3. Mahnke, W., Leitner, S. H., & Damm, M. (2009). OPC Unified Architecture. Springer Science & Business Media.
4. |EC 62443-3-3:2013. Industrial communication networks - Network and system security - Part 3-3: System
security requirements and security levels. International Electrotechnical Commission.

© Xommatnuesa l'., 2026

YOK 62
Xbiabipos M., npenogasartesn,
OpyHos C., cTygeHT,
CeiinnxaHoB A., CTYAEHT,
MexXayHapoaHbIA yHUBEPCUTET HedTU 1 rasza nmenu Arwbirengm Kakaesa,
Auixabag, TypKMeHUCTaH

3KOHOMMWYECKOE OEOCHOBAHWE BHEAPEHWUA TEXHONOTMIA «YMHOE MECTOPOXOEHUE»

AHHOTauuA
B crtatbe paccmaTpuBaloTcs METOAMYECKME NOoAXoAbl K OUEHKe 3KOHOMMYECKOM 3PpdeKTUBHOCTU
BHeApeHUs UMPPOBbLIX TEXHO/IOTUI MHTETPANIbHOrO MOAENMPOBAHUA U KOHUENUUM «YMHOE MEeCcTOpOXKaeHNEe»
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(Smart Field / Digital Twin) Ha obbeKkTax ¢ nagatowen Aobbluen YyrneBoAopPoa0B. AHaNU3MpPYeTCA CTPYKTypa
KanuTtanbHbix (CAPEX) u onepaumoHHbix (OPEX) 3aTpaT npu uudpoBM3aumm HedTerasoBoro npombicia.
MpeanoxeHa cuctema Kputepues M nokasatenen (NPV, IRR, Pl, DPBP) gns pacyeTa 4nctoro sKOHOMUYECKOro
a¢pdeKTa OT CHWMMKEHMA BHEMAAHOBbIX MPOCTOEB 000PYAO0BaHUA, ONTUMM3ALMKM SHepronoTpedbaeHus W
nosbiWeHMA KoadodumumeHTa ussnedeHma Hedptn (KUH). Ha ocHoBe conoctaButesbHOro aHaamsa 6asoBoro u
WHHOBALMOHHOTO CUEHapuMeB AOKa3aHa BbICOKAA NHBECTULMOHHAA NPUBIEKATENbHOCTb UMbPOBU3aLMN 3pENbIX
aKTMBOB.
Kniouesble chosa:
3KoHOMMKaA TIK, YMHOE mecTopoKaeHune, LudppoBoi ABOMHUK, MHBECTULMOHHBIV aHanu3, NPV, OPEX, CAPEX,
K03dPUUMeHT n3snedeHmna HedTn, MHTErpasbHOE MOLENNPOBaHME.

CoBpemeHHbI 3Tan pasBUTMA HedTerasoBoro KOMIMJIEKCA XapaKTepW3yeTca BbICOKMMW Temnamu
BblpabOTKM TPAAMLMOHHBIX 3anacoB M BO3pacTaloWwei n[ofel 3penbix MECTOPOXKAEHUA C  BbICOKOM
06BOAHEHHOCTbIO NPOAYKLMW. JKCNyaTaumsa TakMX akKTMBOB B paMKax TPaAMLMOHHbIX NOAXOAOB NPUBOAUT K
onepexaroLemy pocTy onepaumoHHbIX nsgepsek (SOPEXS) v cHuskeHuo peHTabenbHocT Ao6blun. OaHUM U3
KNIOYEBBLIX HaAMpaBAeHWM NOAAEPIKAHMA SKOHOMMYECKOW 3PPEKTUBHOCTM 3pesibiXx MPOMbIC/IIOB SBASETCA
nepeHoC akueHTa Ha KoHuenuuio «YMHoe mecToposkaeHue» (Smart Field / Digital Twin). WHTerpauma
TeNemeTpum, NOrPyKHbIX 4aTUMKOB 10T, ’MAPOAMHAMUYECKOTO MOAENNPOBAHUA B PEaNbHOM BPEMEHN U CUCTEM
aBTOMATMYECKOro yNpaB/eHNa NOo3BOJIAET ONTUMMU3NPOBaTL PaboTy CUCTEMbI «MACT — CKBaXKMHa — cbop —
nogrotoBka». OA4HAaKO BHeApPEHWE [aHHbIX TEXHOMOrMA TpebyeT 3HAUYUTENIbHbLIX HayalbHbIX WMHBECTULUN
(CAPEXS, uTo aKTyanusmpyeT 3a[a4y MX KOMMIEKCHOro 3KOHOMMYeCKoro 060CHOBaHMA.

BHeapeHMe KoHuenuum «YMHOE MEeCTOPOXKAEHUE» MEHSEeT CTPYKTYpY ¢PUHAHCOBO-XO3AMCTBEHHbIX
NOTOKOB NPEANPUATUA MO ABYM KNHOYEBbIM HaNpaB/ieHUAM:

1. ®dopmuposaHue CAPEX uudposusauum (lo):

0 OcHauwgeHue CKBarKMHHOTO pOHAA M KYCTOBbIX NAOWAAOK AaTYMKamu (LaBneHue, Temnepartypa,
neéut, Bnbpauus);

PasBepTbiBaHWE cucTem 6ecnpoBoOAHON Nepeaaym AaHHbIX U CEPBEPHON MHOPACTPYKTYPLI;
3akynkKa v agantauma MO ana MHTerpanbHoOro n rMAPoAMHaMUYECKOro MOAeINPOBaHUA;
Ob6yueHne nepcoHana n opraHmsauma LleHTpa ynpasneHua gobbiuen (LYA).
OnTummnsauma onepaumoHHbIX pacxogos (Delta OPEX):

o NO OO

CHM)KeHMe 3aTpaT Ha 3/1eKTPO3HEPruio 3a CYeT ONTMMM3AuMKM PaboTbl YCTAHOBKM MNOTPYKHbIX
3NEeKTPOoLEHTPOobEeXKHbIX Hacocos (YILH) u cuctembl noaaepaHua nnactosoro gasnexua (MNA4);

0 CoKpalieHue TPaHCMOPTHbIX W3AEPXKEK 33 CYET nepexofa OT NJIaHOBOro Bble3ga bpurag K
06CNYIKUBAHUIO MO COCTOAHMNION;

0  MwuHMMM3aLNA BHEMNAHOBbIX MPOCTOEB M aBAPUIMHbBIX OCTAHOBOB.

Ona  yyeTa HeonpeaeneHHOCTEM BHELWHEro W BHYTPEHHEro XapakTepa MpOBOAMUTCA aHanAu3
yyBcTBUTENbHOCTU “NPV” K M3MEHEHMIO Tpex K/lo4yeBblXx napameTpoB: Mwuposas / BHYTPeHHAS LeHa Ha
yrneesogopofHoe cbipbe (“P”);BennumHa HavyanbHbIX KanuTanbHbiX 3aTpaT Ha IT-uHdpactpykTypy (“Delta
CAPEX”);®aKTMUYECKUN NPOLEHT CHUMKEHMA aBapUMHOCTM M nosbllieHMA KWH.Kak nokasbiBaeT nNpaKkTUKa,
NPOeKTbI LMdPOoBU3aLMM NPOABAAOT HAMOOIbLLYO YCTOMYMBOCTb K MAAEHMIO LieH Ha HedTb 6aarofapa BbICOKOM
none skoHomuu “OPEX”, uTo CHUMKaeT Touky 6e3ybbiTouHocTh (breakeven price) skcnayaTnpyemoro obbekTa.

JKoHOoMMUYecKoe 060CHOBaHME BHeAPEHUA TEXHONOMMIN «YMHOE MECTOPOXKAeHNEe» MOATBEPNKAAET, UTO,
HECMOTPA Ha CyLEeCTBEHHble NepPBOHaYasIbHbIE KanUTaNIoEMKUE BNOXKEHUA, UMIPOBM3ALIMA 3peiblX aKTUBOB
obecneynBaeT BbICOKMA CUHepreTMdeckuin 3sdoekT. [JononHUTENbHbIN MPUPOCT AEHENKHOro MNOTOKa
bopmMupyeTca He TONbKO 3a CYET UHTEHCUPUKALMK J06bIYK, HO 1 Baarogapa CUCTEMHOMY CHUMKEHUIO YAebHbIX
ONEePaUMOHHbIX 3aTpaT. [pUMeHeHWe NpeasoXKEHHOTO PACYETHOrO aANroOpUTMa MNO3BOAET MEHEANKMEHTY
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HedTerasoBblXx KOMNAHUIA PaHXMPOBATb LMPPOBbIE MHULMATUBLI U GOPMMPOBATL ONTUMAJIbHYIO NMPOrPamMmy
MHBECTULMN.
CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. AHapees, A.®. OueHKa MHBECTULMOHHbIX NPOEKTOB B HedTerazosol npombiwneHHoctn / A.®. AHgpees, B.O.
OyHaes, B.[. 3ybapesa [n ap.]. — Mocksa: UsgaTtenbctso «LeHTp/InutHedTela3», 2014. — 392 c.
2. bobbines, H0.H. JKoHOMUKa HedTerasosoro cektopa / HO.H. Bobbines, O.A. YepHoBa. — MocKBa:
U3paTenbcknin gom «Jdeno» PAHXMIC, 2019. — 280 c.

© Xbiabipos M., OpyHos C., CelininxaHos A., 2026

YAK 62
XbigbipoBa M.,
CtyeHT UHCTUTYT TeNEKOMMYHUKALMI 1
nHbopmaTMKM TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenb: Canapos .,
Mpenogasatenb NHCTUTYT TENEKOMMYHUKALMI U
MHGOPMATMKMN TYpKMEHMCTaHA
I. Awxabag TypKMeHUCTaH

TEXHONOrUA LUSPOBbIX ABOMHUKOB (DIGITAL TWINS) U ONTUMMU3ALMA NPOMbBILUNEHHOTO
NMPOU3BOACTBA: APXUTEKTYPA, MATEMATUYECKOE MOAE/IMPOBAHUE
N SKOHOMWYECKAA 3PDPEKTUBHOCTb

AHHOTauuA

B cTaTbe uccneaytotca dyHAaMeHTaIbHble NPUHLMIbI M NPAaKTUYECKMIA NOTEHLMAN TEXHOIOMMN LMPOBbIX
npoliHukoB (Digital Twins) B KoHTekcTe KoHuenuuun «WMHayctpusa 4.0». PaccmaTpuBaloTCs MexXaHW3Mbl
MHTErpaumMm ¢usnyYeckmMx akTMBOB C UX BUPTYaANbHbIMU PenIMKamuM Ha OCHOBE MPOMbILIJIEHHOIO MHTEPHETA
geweli (1oT), MCKYCCTBEHHOTO UHTEIIEKTA M MOTOKOBOM aHaNTUKK. NpuBeAEHA apXUTEKTYPA MHOTOYPOBHEBOW
cuctembl LMGPOBOro ABOVMHMKA, MaTeMaTUYECKME MOAENN ONTUMM3aLMK 3ddeKkTUBHOCTU 0bopyaoBaHus (OEE)
WU CHUXXEHWA SKCMNIYaTaUMOHHbIX M3gepKeK. O603HauYeHbl KAoUYeBble TeXHUYECKUE Hapbepbl U NEepPCneKkTUBbI
BHEAPEHMA TEXHONOMMM B MPOMbILWAEHHOE NPOM3BOACTBO.

Kntouesble cnosa:
umndposoit ABoMHUK, Digital Twins, UHaycTpus 4.0, npombiwneHHbIl lloT,
onTMMM3aLMA NPOU3BOACTBA, NpeanKTMBHOe obcnykmeaHue, OEE,
MaTeMaTMUYeCcKoe MOAENNPOBaHME.

1. BBeaeHue u KOHUenTyanbHble ocHoBbI Digital Twins

Uundposoit asoiiHuk (Digital Twin) — 3To AMHamMuueckaa BUpPTyanbHaa moaenb GU3NYECKOro 0O6bEKTa,
npoLuecca WAM CUCTEMbI, KOTOPAs HEMPEpPbIBHO CUHXPOHU3MPYETCS C OPUTMHAIOM B PEXMME peasbHOoro
BPEMEHMN Ha OCHOBE AaHHbIX, NOCTYMNALLMX C AaTYUKOB U CEHCOPOB.

B oTnnume OT TpaAMUMOHHBIX TpexmepHbix CAD-mogenei unm ctaTu4ecknux KOMMbOTEPHbIX CUMYAALNNA,
unbpoBOi ABOMHMK PYHKUMOHUPYET HA NPOTAXKEHUN BCEFO KMU3HEHHOTO UMKAA 06BbEKTa (OT NPOeKTUPOBaHMSA
[0 yTuausaumm) u obecneumBaeT [ABYCTOPOHHIOW CBA3b: WU3MEHEHWA B PU3NYECKOM MUPE MFHOBEHHO
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OTparkatoTca B LMPOBOM MOAENM, @ PE3YNbTaTbl BUPTYaNbHOIO aHaAn3a u ONTMMM3aLmMm nepeaatoTcs obpaTHO
Ans ynpasneHnsa Gusamyeckum obbeKkTom.

[

| ®U3NYECKUI NMPOCTPAHCTBO |

| (O6opynosaHue, MponsBoacTBEHHbIE IMHKKM, CeHcopbl U McnoaHuTenm) |
L

-

[HaHHble 10T / Telemetry (BxogHoi NoTok)

|
v

|
| BMPTYAJIbHOE NMPOCTPAHCTBO |

| (3D/CAD Mogaenu, dusnueckune ctumynatopbl, ML/Al Airoputmbl, AHannTuka) |
L

-

Ynpasnsawoume komaHabl / Ontummsauma (Boixoa)

|
v

[

| ONTUMMU3NUPOBAHHbIN MPOLECC |

| (Poct OEE, CHukeHMe npocToes, dHeprosadpdeKTMBHOCTb, BbiCOKOE KayecTso) |
|

2. MHoOroypoBHeBas apXuTeKTypa cucrembl LMdpoBOro ABOMHUKA

dddeKkTnBHAA peanusauma TEXHONOTMW Ha MNPOMbILWIEHHOM NpeanpuaTMM TpebyeT MoCTpoeHus
YeTbIPexXypPOBHEBOM apXMTEKTYPbI:

1. ®dusunueckuin yposeHb (Physical Layer): dusmuyeckoe obopyaoBaHue, NPON3BOACTBEHHbIE JIMHWUMU,
POBOTOTEXHUYECKME KOMIMIEKCbI, OCHaweHHble [loT-gatunkamm (Bubpauum, TemnepaTypbl, AaBJAEHUA, TOKa,
B/IAYXKHOCTM).

2. YposeHb c6opa u nepepaun gaHHbix (Edge & Connectivity Layer): MpombiWwneHHble KOHTPOANEPDI
(PLC), wnto3bl Edge Computing 1 npoTokonbl nepegaun gaHHbix (OPC UA, MQTT, Modbus), obecneunBatowime
nepsuyHyto GUNLTPALLMIO U Nepeaady TeNemeTpmMmM C MMHUMAa/bHOM 334EePKKOMN.

3. YpoBeHb mopgenuposaHua u aHanutukm (Data Analytics & Simulation Layer): O6nauyHble uau
NIoKanbHble nnatdopmbl (On-Premise), BbINOAHAOWME XpaHeHUEe BpemeHHbiXx psagos (Time-Series DB),
rmapoavHamuyeckme u pusmyeckne pacyeTsbl, a TakKe obyueHne ML-mogenei ANs NoOMCKa aHOMaAUM.

4. nMpuknagHoi yposeHb (Application & Interface Layer): NaHenn moHutoputra (Dashboards), AR/VR-
nHTepdeicbl onepaTopos, Mogynu ceasu ¢ ERP/MES-cuctemamm gna aBTomaTMyeckoro GopmMmnpoBaHUA 3aKa3os
Ha 06CyKMBaHME M KOPPEKTUPOBKN NPON3BOACTBEHHbIX MNAAHOB.

3. Kntouesble cueHapum onTMMmusaumm npomsBoACTBa

BHeapeHue Digital Twins meHaeT noaxoAbl K ynpaBAeHu o Npor3BOACTBEHHBIMM NPOLLECCAMM MO YETbIPEM
KNtOUYEBbIM HaMPaBAEHUAM:

3.1. NpegukTnBHOE obcnyxusaHue (Predictive Maintenance)

Mepexos OT NAaHOBO-NPeAyNpesUTeIbHOrO PEMOHTA K 06CAYKMBaHUIO N0 GAKTUYECKOMY COCTOAHMIO.
ANropuUTMbl MalIMHHOFO OByYyeHWAa aHanM3MPYIOT NaTTePHbl BMBpPaAUMKM M TemnepaTypHble OTKAOHEeHMS,
NPOrHO3Mpysa OCTaToYHbIN pecypc y310B (Remaining Useful Life — RUL) 1 npeaoTBpalLan aBapuiiHble OCTaHOBKM.

3.2. Cumynauma 1 BUPTYasibHbI/A NYCKOHaNnapouHblii npouecc (Virtual Commissioning)

TecTupoBaHMe ynpasBaaoLWMX Nporpamm ans pob6otos u YMY-cTaHKOB BHYTPM LMbPOBOA MOAENM A0 UX
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dUn3MUecKoro 3anycka. ITo COKpallLaeT BpeMa rnepeHanagkm IMHUM Ha HOBble BUAbI NPOAYKUMM Ha S50\text{--
180\%S.

3.3. OnTMMK3aLMA TEXHONOTMYECKMX NapameTpoB

OuHamuuyeckaa peryiMpoBKka pexKMmoB paboTbl obopyaosaHMA (CKOPOCTb pesaHus, TemnepaTypa
HarpeBsa, nojaya cbipbA) ANA AOCTUXNEHUA MAKCMMaNbHOTO KayecTBa MPOAYKUUM U MMHMMANbHOIO pacxoda
3Hepruun.

3.4. YnpaBneHue LLeno4yKkamm NOCTaBOK U CKIaACKOWU IOTMCTUKOMN

CuHXpOHUM3aUMA UuMdpPoBOro ABOMHMKA 3aBoda C  NIOTUCTUYECKMMM  LienoYykamu  No3sBoaseT
nporHo3MpoBaTtbh y3kne mecta (bottlenecks) B noctaBkax cbipba M aBTOMaTUYECKM KOPPEKTUPOBATb 3arpysky
NPOn3BOACTBEHHbIX MOLLHOCTEN.

4. MaTemaTuMyecKoe MogenupoBaHue U KpUTepumn onTMMM3aLum

MaTematuyeckaa ¢opmanmsauma ynpasieHUs MPOU3BOACTBEHHOW NMHMEN C MOMOLLbIO LUNPPOBOro
ABOMHMKa CBOANTCA K 3a4a4e MHOTOKPUTEPUaNbHOW AMHAMMYECKON ONTUMU3ALINN.

4.1. UeneBan ¢pyHKUMA LenecoobpasHOCTU NPOU3BOACTBA

MaKcMM3aLmMA COBOKYMHOM onepaunoHHoi npubbianm 3a nepuos STS onucbiBaeTca CaeayroLmm
bYHKLMOHanom:

SS\max_{x(t) \in X} \ J = \int_{O}MT} \left[ P(x(t)) \cdot S_p - C_{energy}(x(t)) - C_{maint}(x(t)) -
C_{defect}(x(t)) \right] dt$S

roe:

o SX(t)S — BeKTOp ynpasBAAloLWMX NapameTpOB TEXHONOTMYECKOro NPoLecca B MOMEHT BpeMeHM StS;

o SXS — MHOKECTBO [0MYCTUMbIX TEXHONOMMYECKUX PEXKMMOB;

e SP(x(t))S — o6bem Bbinyckaemol NpPoAyKLUMM B €AUHULY BPEMEHMU;

o $S_pS — pblHOYHasA CTOMMOCTb eANHULLbI TOTOBOMN NPOAYKLNY;

o SC_{energy}(x(t))S — yaenbHble 3aTpaThbl Ha 3/IEKTPOIHEPIUIO U SHEPrOPECYPCbl;

o SC_{maint}{x(t))$ — TeKkyume 3aTpaTbl Ha aMOPTM3aLIMIO U U3HOC 06OPYA0BaHUS;

o SC_{defect}(x(t))S — ¢uHaHcoBble noTepu oT 6paka, 3aBUCALLME OT OTK/JOHEHMA MapameTpoB OT
TEXHO/IOTUYECKOW HOPMBI.

4.2. Moaenb obuweii a¢pdpekTnsHocTn 06opyaosaHusa (OEE)

LUndpoBsoli ABOMHMK HENPEPbLIBHO PAcCYMTbIBAET U ONTUMU3IMPYET noKasatenb OEE (Overall Equipment
Effectiveness):

SSOEE = A \times P \times Q = \left( \frac{T_{oper}{T_{plan}} \right) \times \left( \frac{N_{act}}{N_{theo}}
\right) \times \left( \frac{N_{good}}{N_{act}} \right)$$

roe:

o SAS (Availability) — koadpduumenT readiness/noctynHoctn obopyaosaHua (ST_{oper}s — dartuyeckoe
Bpemsa paboTbl, ST_{plan}S — 3annaHupoBaHHOe Bpems);

¢ SPS (Performance) — KoapdpuumeHT npomussoamTensHoctn (SN _{act}S — daxTuueckunii BbInyck,
SN_{theo}$ — TeopeTunyecknit makcumym);

¢ $QS (Quality) — koadpduumeHT Kayectsa (SN_{good}S — KonnuecTBo roaHbIX U3geNNiA).

5. CpaBHUTENbHbIA aHAIN3 MeTOA0B YNpaB/ieHUA NPOU3BOACTBOM

MNapameTp cpaBHEeHUA TpaAuLMOHHDIN noaxoa SCADA / MES cucrembl Cucrema Ha 6a3e Digital Twin
MNpupopaa AaHHbIX Mepuoanyeckne 3amepsl, McTopuryeckne aaHHble, GpakTbl [MoToKOBble AaHHble B peasibHOM
oTyeTbl BpemeHn + Cumynauma
O6cnyxuBaHue PeaktusHoe (no ¢akty MnaHoBo-NpeaynpeanTenbHbll MpeanKTMBHOE (N0 haKTUUecKomy
o6opyaoBaHuA NOJIOMKK) MK NAAHOBOE pEMOHT nsHocy n RUL)
AHanU3 UsmeHeHUn OnbIT onepaTtopa, pusnyeckui CTaTUCTUYECKUI KOHTPOIb Cumynsauus cueHapues « What-1f»
Tecrt npoueccos (SPC) B BUpPTya/ibHOW cpeae
MporHo3snposaHue Hu3Kaa TOYHOCTD, CpeaHsAa ToYHOCTb (Ha 6ase Bblcokas To4HOCTb (ML-mopenm +
3KCTpanonaAumna TpeHA0B) dusmka npouecca)
WUHTerpauma c ERP Py4yHol1 BBOA MM NaKeTHas YacTnuHaa nHTerpauyma CKBO3Has HenpepbIBHAA
3arpyska WHTerpauma
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6. TexHU4ecKkue Bbi30Bbl U Hapbepbl BHegpeHUA

1. BbicOKMe HauanbHble KanuTtanoemkocTtu (CapEx): CosgaHune uHdpacTpyktypbl 10T, 3aKynKa AaTYMKOB,
BbICOKOMPOU3BOAMTE/IbHbIX CEPBEPOB M Pa3paboTKa TOYHbIX MAaTEMATUYECKMX MoZenen TpebyoT 3HaUYUTENbHbIX
MHBECTULMN.

2. NHTeponepabenbHocTb U ycTapeBlwee obopyaosaHue (Legacy Systems): Ha mHorux npeanpuatuax
ucnonbsyerca obopygoBaHMe pasHbIX MOKOMEHUA 6e3 noaaepyKM COBPEMEHHbLIX MPOTOKO/OB nepegayu
AaHHbIX (OPC UA/MQTT).

3. KauecTBO AaHHbIX M 3aA4eprKKa ceTu (Latency): nsa npe AUKTUBHOTO yNpaBaeHMNA BbICOKOCKOPOCTHbIMM
npoueccamu TpebyeTcAa nepefaya AaHHbIX C 3agepskkol He 6onee S1\text{--}5\text{ mc}S, uto Tpebyer
npumeHeHus cetel Private 5G n Edge Computing.

4. Kubepb6esonacHoctb: Co3aaHMe ABYCTOPOHHEro KaHasa CBA3U MeXAay BUPTYasibHbIM MPOCTPaHCTBOM
M GUIMYECKMMU  UCMOSIHUTENIbHLIMU - MeXaHU3MaMM CO3JaeT [AOMNOJHUTENbHbIE PUCKM KubepaTak Ha
NPOMbILIAEHHYO MHDPACTPYKTYPY.

7. 3aKkntoueHue

TexHonorusa uMdpPoOBbLIX ABOMHMKOB nNpeacTaBnsieT coboi 3BOMOLMOHHBLIA ar B aBTOMatTM3auuu wm
ONTMMM3ALMN COBPEMEHHOIO MNPOM3BOACTBA. [lepexod OT MACCMBHOINO MOHMUTOPMHIA K MNPeaAuKTUBHOMY
MOZENNPOBAHMIO U aBTOHOMHOMY YNPaBAEHUIO NO3BOASAET NPeAnpUATUAM CYLLECTBEHHO NOBbLICUTL NOKa3aTesb
OEE, MMHMMM3MPOBATb HEe3anNaHMPOBaAHHblE MPOCTOM W CHU3UTb 3SHEProeMKOCTb MNPOAYKUMKU. [NaBHbIM
aparisepom pa3suTus Digital Twins B 6aMrKaliwme rogbl CTaHET CUHEPTUA 3TON TEXHOIOTMM C aBTOHOMHbIMK UN-
areHTamm (Agentic Al) n cetamu 6G.

CNUCOK UCNOo/Ib30BaHHOW IUTEPaTypbl:

1. CnacteHuH B. A. MNepgaroruka: y4eb. nocobue gns ctya. Bbicl. neg. y4eb. 3asegeHunin. — M.: Akagemus, 2011.
2. bopposckan H. B., PeaH A. A. MNeparoruka: YuebHuk gas sysos. — CMN6.: MNutep, 2006.
3. ®epepanbHbIii 3akoH «06 obpasoBaHMK B Poccuiickon degepaumnmn» Ne 273-P3,

© Xblgpiposa M., 2026

YK 62
KOcynosa O.,
CtyaeHT NHCTUTYT TeNeKOMMYHUKaLUMI 1
MHGOPMATUKN TYpKMEHMUCTaHA
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoauTeNb: AKMammepgoBa A.
Mpenopgasatenb NHCTUTYT TENEKOMMYHUKALMI 1
MHPOPMATUKM TYpPKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

MHHOBALMOHHDIE KNACTEPbI, TEXHOMNAPKU U LLUDGPOBLIE CTAPTAN-AKCE/IEPATOPbI: APXUTEKTYPA
3KOCUCTEM, MATEMATUYECKUE MOAENN BEHYYPHOIO ®U/IbTPA U TPAHCOEP TEXHO/I0TUMN

AHHOTauuA
B cTaTbe uccneayeTcsa KOHLENTyaibHaA CTPYKTYPa M 3BOIOLMA MHCTUTYTOB PErMOHANbHOrO U UMdppoBOro
MHHOBALMOHHOIO PasBUTMA: MHHOBALMOHHbIX KAacTepoB, HAy4YHO-TEXHOJIOFMYECKUX MNAPKOB U UMPPOBbLIX
aKcesiepaTopos cTapTanos. [poaHaAn3npoBaHa UX Ponb B LLenu TpaHchopmaumm dyHAaMEHTaNbHbIX Hay4YHbIX

43


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

pa3paboTOK B KOMMEPYECKM YCMelWHble TeXHO/MOorMYyeckne KomnaHuu. [lpeactaBneHa MaTemaTuyeckas
dbopmanmnsaLma OLEHKM CTApTanoOB Ha 3Tane aKkcesnepauuuM C MCNO/Ib30BAaHMEM MOAENM MHOFOCTaANMHbIX
peanbHbix onunoHoB (Real Options Valuation) 1 MapKOBCKUX NpoLLECCOB NpoxoxaeHus ¢unbTpaTtopos (Stage-
Gate Funnel). MpoBeaeH cpaBHUTENbHBIN aHANN3 MEXAHU3MOB MOAAEPKKM, UCTOYHUKOB GUHAHCMPOBAHUA U
KNtoYeBbIxX Nokasartenen apdpekTneHocTU (KPI) MHHOBALMOHHBIX MHCTUTYTOB.
KnioueBble cnosa:
WHHOBALMOHHBIM KNnacTep, TexHonapk, LndpoBoi akcenepatop, TpaHchep TexHonornii, moaeno TponHom
cnupanum (Triple Helix), BeHuypHbIi dmnbTp, Real Options Valuation, ctapTtan-akocuctema.

1. BBegeHue 1 KOHUENUMA MybTUCNINPAIbHON MHHOBALMOHHOM cpesbl

CoBpemMeHHOe pa3BUTHE BbICOKOTEXHOJIOTMYHBIX CEKTOPOB S3KOHOMMKKU OMMPAETCA He Ha U30/INMPOBaHHbIe
nccnenoBaHMUsA, a Ha CUCTEMHOE B3aMMOLENCTBME MHCTUTYTOB 3HAHMA, BM3Heca 1 rocygapcTea. TeopeTnyeckmm
byHAAMEHTOM 3TOr0 B3aMMOAENCTBUA BbICTyNaeT mogenb TpoliHoi n YetsepHol cnvpanu (Triple/Quadruple
Helix), onucbiBatolas cuHeprmyeckoe obbeanHeHMe YHUBEPCUTETOB (reHepaluma 3HaHWUI), NPOMbILLIEHHOCTU
(npon3BOACTBO M KOMMEpPUMANM3aLmMA), rocysapctea (peryamposaHne M MHPPACTPYKTypa) U rpaxkaaHCKoro
obuwectBa (KOHEYHble NOTPEOBUTENN U MHHOBALMOHHAsA KynbTypa).

Kaxkabii anemeHT MHPPaACTPYKTYypbl BbINOJHAET cheunduyeckyro OYHKUMIO B KUM3HEHHOM UMKNe
TEXHOJIOTUMK:

e IHHOBALMOHHbIE KAacTepbl ob6ecneynmBaloT MPOCTPAHCTBEHHYKD W OTPAC/EBYID KOHUEHTpAUMIo,
dopmupya apdekTbl MacliTaba 1 nepenmsa 3HaHuin (knowledge spillovers).

e TexHOMapKM NpeaocTaBaaoT GUsNYECcKyto U 1abopaTopHY0 MHOPACTPYKTYPY ANA MHKYOALMU KECTKUX
TexHonoruii (Hardware, Biotech, DeepTech).

e LlndpoBble akcenepatopbl YCKOPAKT MpoBepky 6usHec-mogenelt (Product-Market Fit) wu
MmaclwTabuposaHue IT-cTapTanos B CKaTble BpEMEHHbIE PaMKU.

2. ApxuTeKTypa 1 CKBO3HOM NOTOK TpaHchepa TEXHONOTMIA

MHHOBaUMOHHasA 3KocUCTEMA MNpeAcTaBAseT coboli BOPOHKY KOHBEPCMM TEXHOJIOTMYECKUX TMnoTes B
KanuTaan3npoBaHHbIE aKTUBDI.

Kntouesble ¢asbl rotoBHoCcTU TexHonornit (TRL - Technology Readiness Level):

1. R&D u WHkybauma (TRL 1-4): Mposepka ¢uM3UYECKMX NPUHUMNOB, NabopaTopHble 06pasupbl.
OcHoBHoOe cBsizyloLee 38eHO — LleHTpbl TpaHcdepa TexHonorui (TTO) npu TeXHONapKax.

2.  Akcenepaumsa (TRL 5-7): BbiBog, NpoTOTMNa Ha peasibHbIX No/b3oBaTenel, oTpabotka meTpuk SCACS
(cTtoumocTb npusiedeHus KnneHta) n SLTVS (NosKM3HEHHaA LEHHOCTb KIMeHTa).

3. Knactepusauymsa (TRL 8-9): BctpamBaHue NpoayKTa B CyLWECTBYIOLIME LEMNOYKM MOCTAaBOK KPYMHbIX
npeanpuATUIA Knactepa.

3. MaTemaTnyeckoe moaenMpoBaHMe BEHYYPHOIO akcenepaLmMoHHoro puabtpa

Mpouecc oTbopa M CONPOBOXKAEHUS CTapTarnoB B akcenepaTope npeacraBaseT cobon MHOrocTaguiHyto
BOPOHKY C BbICOKMM YPOBHEM HEOMpPeaeNeHHOCTHU.

3.1. Mogaenb oTbopa cTapTanos Yepes MapKOBCKUIA Npouecc (Stage-Gate Model)

MycTb MPOLECC MPOXOXAEHUA aKcenepauMoHHON MporpamMmmbl coctoATb M3 SNS nocnegosaTesfibHbIX
3TanoB (CKPWHWHI, MHTEHCMB, MWIOT, AEMO-AeHb). CTaTyc cTapTana B MOMeHT BpemeHu StS onwucbiBaetcs
ONCKPeTHOW uenblo MapKkoBa ¢ MHoxectBom coctoaHmin §S = \{S_0, S 1, \dots, S N, \text{Dead},
\text{Success}\}S.

BepoaTHoCTb nepexoga cTaptana m3 coctoaHua $SS_kS B coctosHue SS_{k+1}S 3apaetca seanumHon Sp_k
\in (0, 1)$, a BepoaTHocTb AnKBMAaUMK (otcesa) — Sq_k =1 - p_kS.

Oxunaaeman npuseaeHHasa ctoumoctb (SNPV_{startup}S) BeHuypHoro noptdensa akcenepatopa € y4eTom
MHBECTMUMI Ha Kaxaom 3tane SI_kS M NMKBMAALMOHHON CTOMMOCTM BbIGbIBLUMX MPOEKTOB BblPaMKaeTcs
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dopmynoii:

SSNPV_{portfolio} = \sum_{i=1}*{M} \left[ \sum_{k=1}*N} \left( \prod_{j=1}*{k} p_{j,i} \right) \cdot
\frac{E[CF_{k,i}] - I_{k,i}}{(1 + r)*k} \right]$$

roe:

o SMS — KONMYEeCTBO NPOEKTOB B KOropTe;

o Sp_{j,i}S — BEPOATHOCTb yCNeLHOro NPoXoXaeHua $jS-ro stana $iS-m crapranom;

e SE[CF_{k,i}]S — oXmnaaemblit AeHEXHbI NOTOK OT BaANAALMM AN NPUBAEYEHUA CeAyIOLEro payHaa
MHBECTULMI;

o SI_{k,i}S — pasmep yeka (follow-on investments nam cToMMoOCTb NPOrpammbl akcesnepaummn) Ha stane
Sk$;

o 5rS — pPUCK-CKOPPEKTUPOBaHHaA CTaBKa AUCKOHTMPOBAHMA (BEHUypHas CTaBKa AMCKOHTA, 06bl4HO
S30\text{--}50\%S).

3.2. OueHKa NpoeKToB METOA0M peasibHbIX onumoHos (ROV)

Tak Kak aKkcenepatop nosyyaet gono B Kanutane (SEquity \approx 5\text{--}10\%S) B obmeH Ha
06pasoBaTeibHyO NPOrpaMmy U MUKPO-UHBECTULMK, 3Ta CAeNKa GOPMANN3YETCA KaK COCTaBHOM eBPONENCKUit
onunoH Konn (Compound Call Option).

CTOMMOCTb OMUMOHa Ha MPoAo/KeHWe (UHAHCMPOBaHWA CTapTana Ha payHae SkS npu cTtommocTtu
6a3o0Boro aktmea SVS (oueHka ctaptana) u ueHe ucnonHeHua SI_kS (o6bem MHBecTUUMI) onpenenaeTca no
moamduumpoBaHHon moaenm bnaka-Loynsa:

SSC(V, 1_k, t) =V \cdot N(d_1) - 1_k \cdot e?-r(T-t)} \cdot N(d_2)$$

SSd_1 = \frac{\In(V / I_k) + \left(r + \frac{\sigma”2H{2N\right)(T - t)}{\sigma \sqrt{T - t}}, \quad d_2=d_1 -
\sigma \sqrt{T - t}$S

rae S\sigma$ — B0/IaTM/IbHOCTb OLEHKM CTAapTanoB B KOHKPETHOM TEXHOI0rMYeckom gomeHe. OCHOBHaA
3aa4a aKcesiepatopa — 3a CHET MEHTOPCTBA M SKCMEPTHOMN NOAAEPIKKM CHU3UTL HeonpeaeieHHOCTb S\sigma$
1 NOBbICUTb MeAMaHHoe 3HayeHue SVS.

4. CpaBHUTENbHbIM aHAM3 UHCTUTYTOB MHHOBALMOHHOIO Pa3BUTUSA

MapameTp cpaBHeHMUA

MHHOBAUMOHHbBIV Knactep

TexHonapk / HayuHbiit napk

Lindposoii cTapTtan-
aKcenepartop

OcHoBHOM $OKyC

OTpacneBaﬂ UHTEerpauuna n
Leno4Ykn CTOMMOCTUN

dusnyeckan MHPpPaACTPYKTypa u
R&D

BbICTPbIN POCT BU3HEC-METPUK
1 baHApen3uHr

Cragma npoekToB

3penbiii 6u3Hec, CMN,
Kopnopauuu (TRL 6-9)

PaHHue da3sbl,
npototunuposaHue (TRL 3—6)

PaHHMe npoaaxu, scaling (TRL
5-8)

BpemeHHOM ropm3oHT

JonrocpoyHbliit (5-15 ner)

CpeaHecpouHbiit (2-5 net
pesnaeHTypbl)

KpaTKocpouHbii (3—6 mecsLes
KoropTa)

WHBECTUUNN

rPaHThbI

NHpacTpyKTypa MpomblwneHHasn, YucTble KomHaTbl, nabopaTopuu, Uundposble nnatdopmsbl, LMS,
noructnyeckas, BY3ol oducel [aTa-pymbl
dPurHaHcMpoBaHMe loccybecnpamm, YactHble ApeHAHble NnaTexu, broTbl, Equity-for-service, BeH4ypHbIVi

Kanutan

Kntouesoit KPI

BPI, akcnopT npoAayKuuum,
paboune mecTa

Konuyectso nateHTOB,
BbIXXMBa€MOCTb

CoBOKyNHas Kanutanusaums
noptdens (TVPI/DPI)

5. Undposusauma akcenepaLMoOHHbIX MPOLECCOB U METPUKU 3DEKTUBHOCTU

CoBpemeHHble unppoBble akcenepatopbl (Hanpumep, Y Combinator, Techstars, a Takxe KopnopaTueHble
NAaTOpPMbl) NEPEXOSAT Ha AaTa-LEHTPUYHBIA MEHEKMEHT:

1. Anroputmuyeckmn ckpuHuHr (Data-Driven Deal Flow): Mcnonb3oBaHMe mallMHHOro obyyeHus ans
aHanu3a npodwuneir ocHosBatenen (Founder Market Fit), aktTuBHOCTM penosuTopues Koga (GitHub), Tpaduka
(Similarweb) 1 TemnoBs pocTa BbIpy4KMU.

2. BupTtyanbHble paTa-pymbl M GEHUMAPKWUHT:  ABTOMATUYECKUA TPEKUHF HeaeNbHOro pocTa
nokasatenen (Weekly Growth Rate). na paHHUX CTApTanoB LLE/eBbIM OPUEHTUPOM ABASAETCA MOKasaTesb

S5\text{--}7\%S pocra knouesoit meTpukn (MoM/WoW) B Hegento.
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3. [Oemo-gHu 1 rnobanbHbii Matching: ABTomaTMyecknin nogbop MHBECTOPOB Ha OCHOBE BEKTOPOB
nHTepecos (Thesis Matching).

dopmyna coBokynHol apPeKTUBHOCTU aKcenepaLMoHHoM cpeabl (Accelerated Value Added):

SS\Delta Value = \frac{\bar{V} {post} \cdot S {acc}{\bar{V} {organic} \cdot S {organic}} \times
\frac{1{\Delta T_{market}}$SS

rae:

o S\bar{V} {post}S n S\bar{V} {organic}S — cpeaHaa oueHKa NPOEKTOB Mocne akcesneparopa U npu
OpraHMYeCcKOM PasBUTUM COOTBETCTBEHHO;

¢ SS_{acc}S n SS_{organic}S — Ko3bPULMEHTDI BbIXMBAEMOCTM CTAapTanoB Ha ropusoHTe 3 feT;

e S\Delta T_{market}S — KoadpdULMEHT coKpalleHNA BPEMEHM BbIXOAa Ha PbIHOK (Time-to-Market
Reduction Factor).

6. 3akntoueHne

MHHOBaUMOHHbIE K/iacTepbl, TEXHOMAPKM U LUpPOBbIE aKkcenepatopbl 06pasyloT eanHY0 HePas3pPbIBHYO
aKocucTeMy TpaHchepa 3HaHui B Kanutan. Ecnm  TexHomapku pewatoT GyHAAMEHTaNbHYH 3aJayy
npeaocTaBneHMa maTepuanbHoi 6asbl U cHUKeHUA R&D-pUCKOB, a Knactepbl GOPMUPYIOT PbIHOYHBIM CNPOC U
KOOMepaumoHHbIE LLEeNOYKK, TO LMPOBbIE aKcenepaTopb! BbINOIHAIOT POJIb BbICOKOCKOPOCTHOMO KaTaM3aTopa,
CMMaAIOLLEro rofbl NOMCKa 6M3HEC-MOAENN A0 HECKONbKUX MECALEB WHTEHCUBHOM paboTbl. dPdeKTMBHaA
rocyapCTBeHHas M KoOprnopaTMBHas WMHHOBAUMOHHAA NOAUTMKA TpebyeT 6anaHca WHBECTUUMI BO BCe Tpu
3/IeMeHTa AaHHOM CUCTEMDbI.

CnN1coK Ucnonb3oBaHHOW NTepPaTypbl:
1. Etzkowitz, H., & Leydesdorff, L. (2000). The dynamics of innovation: from National Systems and “Mode 2” to
a Triple Helix of university-industry-government relations. Research Policy, 29(2), 109-123.
2. Chesbrough, H. W. (2003). Open Innovation: The New Imperative for Creating and Profiting from Technology.
Harvard Business School Press.
3. Porter, M. E. (1998). Clusters and the New Economics of Competition. Harvard Business Review, 76(6), 77-90.
4. Cohen, S., & Hochberg, Y. V. (2014). Accelerating Startups: The Seed Accelerator Phenomenon. MIT Sloan
Research Paper.

© Hcynosa 0., 2026
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YAK 33
Abpaesa M.,
CTyneHT MHCTUTYT TeNEKOMMYHUKALLMIA U1
nHbopmaTMKM TypKMeEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTtennb: Ataesa C.,
Mpenopgasatenb MHCTUTYT TENEKOMMYHUKALMIA U
MHGOPMATUMKMN TYpKMEHMCTaHA
I. Awxabag TypKMeHUCTaH

PO/b LN®POBbIX UHHOBALUIA B [OCTUMEHUM LIEENEA YCTOMYMBOTO PA3BUTUA (LIYP): CACTEMHAA
APXUTEKTYPA, MATEMATUYECKUE MOAENN OLLEEHKU 9O ®EKTA U OTPAC/IEBbIE KEMCbI

AHHOTauuA

B cTaTbe uccnepyetcs cMcTeEMHOE BO3AENCTBUE LUPPOBbIX TEXHONOTUIA (MCKYCCTBEHHOIO WHTENNEKTA,
NHTepHeTa Bellel, 6onblINX AaHHbIX, TEXHONOMMI pacnpeaeneHHOro peectTpa M KOCMMYECKOro 30HANPOBaHUSA)
Ha npouecchl gocTuxkeHus Lleneit ycroinumeoro passutua OOH (LLYP / SDGs go 2030 roga). AHanusupyetca
KOHLEeNUMA cuHepreTMyeckoro «asoiHoro nepexoga» (Twin Transition — uudpoBas M 3KoONOrMYeEcKan
TpaHcoopmaums). MMpeacrtaBneHa MaTemaTMyeckasd MOAEeb KOMMJIEKCHOW OUEHKU WHAEeKca UnppoBoro
Bo3gencTama Ha LLYP (SSDG\_Index_{dig}$) v 3apaua guHamunyeckoi onTummnsaLmm pacnpegeneHmsa MHBecTuLmin
meXay UMPPOBbIMM MHALUMATMBAMM C YYETOM KOMMEHcCaumMm COOCTBEHHOrO 3KO/IOMMYECKOro creda
BbIYNCANTENBHbIX cUcTeM. MpoBeaeH CpaBHUTE/bHDLIN aHAIM3 CKBO3HbIX LLUPPOBbIX TEXHOOMMI MO UX BKNAAY B
KOHKpeTHble LIYP 1 conyTcTByOWMM TEXHONOMMYECKMM PUCKAM.

KnioueBble cnosa:
Lienn yctoitunsoro passutusa, LLYP, SDGs, undposble MHHOBaLMK, Twin Transition, 3eneHbit U, yctoliunesoe
pa3BUTUE, MHOTOKpUTEPManbHasa oNTMMM3aLma, Lnpposoi paspsbis, ESG.

1. BBegeHue u KoHuenuus «soiiHoro nepexoga» (Twin Transition)

MNMoBecTKa AHA B 061aCTU YCTOMUYMBOTO pa3BUTMA Ha nepuog Ao 2030 roga, npuHataa OOH, BkatovaeT 17
B3aMMOCBA3AHHbIX Lenen (SDGs), HanpaBAeHHbIX Ha IMKBMAAUMIO BeAHOCTH, COXPaHEHME PeCYPCOB NAHETbI U
obecneyeHune npouBeTaHNA Ans Bcex. TpaaNLMOHHbIE MEXaHM3Mbl COLMANbHO-3KOHOMMYECKOTO Pa3BUTMA YaCTO
OKa3bIBAlOTCA HEAOCTaTOYHO ObICTPbIMM A8 AOCTUMKEHUA NOCTAB/EHHbIX LEeNeBbIX NOKasaTenen B yCAOBUAX
rno6anbHbIX KAMMATUYECKMX U3MEHEHUI N reorpadnyecKnx ANCNpPonopLmi.

LUndposble WMHHOBALMWM BbICTYNalOT B KayecTBe ¢yHAAMEHTaNbHOrO KaTasmnsaTtopa, CnocobHoro
CYLLECTBEHHO YCKOPWUTbL 3TOT npouecc. Passutne KoHuenuuu «[poiHoro nepexoga» (Twin Transition)
npegnonaraet, Yto undposaa TpaHchHopmaLUMA M nepexos K YCTOMYMBOM «3eN1eHON» IKOHOMMKE OO/KHbI
NPOUCXOANTb BO B3aMMOCBA3U: UMPOBas WHPPACTPYKTypa NpPeaocCTaBAAET WMHCTPYMEHTbl M3MepeHus,
ONTUMM3ALMN U YNPABAEHUA, @ MPUHUUNbI YCTOMYMBOCTU 334at0T STUYECKME U IKONOTMYECKME PaMKM AnA
Pa3BUTUA CaMUX TEXHONOTUN.

2. CucTeMHan apxmuTeKTypa LMbpPOBOIM IKOCUCTEMbI YCTOMUYMBOIO PA3BUTUSA

Ona obecneyeHns nosuTUBHOTO 3ddeKkTa UMbpPOBbIX MHHOBAUMA Ha rnobanbHble nokasatenu LYP
HeobxoAMMa MHOrOypOBHEBas apxXuTeKTypa cbopa, 06paboTKM U NPUMEHEHUA AAHHbIX.

1. Sensing Layer (C6op AaHHbIX): HenpepbiBHbIN MOHUTOPUHI NapamMeTPOB OKpYKatolein cpeabl,
61opasHoobpasus, KayecTBa BO34yXa U UCNOJIb30BAHUA PECYPCOB C MOMOLLBbIO CMYTHUKOBOMO AUCTaHLLMOHHOTO
3oHAMpoBaHuA 3emau (A33) un ceTeit gatumkos loT.

2. Data Integration & DLT Layer: ObecneyeHune Npo3payHOCTU U HEM3MEHAEMOCTM AaHHbIX O Bbibpocax
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MapHMKOBbIX ra30B, LLeMOYKAxX MOCTAaBOK M pacnpefeneHUn TyYMaHWTApHOMW nomowM Ha 6ase TexHonorui
pacnpegeneHHoro peectpa (DLT / Blockchain).

3. Analytics & Al Layer: NMpeobpasoBaHue CbipbiX AaHHbIX B NPOrHOCTUYECKUE CLEHapuM (BbisiBeHME
3acyX, CMMyAAUMA sHepronoTpebieHns ropoaos, SNMAEMMNOIOTMYECKNIA KOHTPOb).

3. MaTtemaTnuyeckoe MoAennpoBaHme BAMAHUA LMPPOBbIX MHHOBALMIA HA MeTpuKn LLYP

OueHKa a3pPeKTUBHOCTM UMDPOBBIX NPOEKTOB TPEOYET yYeTa Kak NPAMOIM Nosb3bl ANA NoKasaTenen LLYP,
TaK M KOCBEHHOIO 3KONIOTMYECKOro c/nefa OT CO34aHWMA W 3KcnayaTauuum camux LMOPOBbIX CUCTEM
(sHepronoTtpebneHne UOM, 3neKTPOHHbIE OTXOAbI).

3.1. KomnneKcHbIN MHAEKE umdposoro Bosaeictamna Ha LIYP (SSDG\_Index_{dig}$)

Myctb nporpecc no LYP Sk \in \{1, 2, \dots, 17\}S onpepensetca arperMpoBaHHbIM 3HaYeHWEM
HOPMa/IM30BaHHbIX MHANKATOPOB. BKnag umdposbix MHHOBaLMIA B LIYP SKS paccumTbiBaeTca Kak:

$SI_k(D) = \sum_{j=1}"{M_k} \alpha_{j,k} \cdot \phi_{j,k}D_{j,k})$$

roe:

o SM_kS — Ko/MYecTBO Le/ieBbIX NOKasaTenen BHyTpu SkS-i uenu;

¢ S\alpha_{j,k} \ge 0S — BecoBoi1 KoadpPuLMeHT 3HauMmocTn $jS-ro nokasartena (S\sum \alpha_{j,k} = 15);

e SD_{j,k}S — BEKTOP MHTEHCMBHOCTM BHEAPEHUA LMDPOBbLIX PELLEHMI B COOTBETCTBYIOLLEM AOMEHE;

o S\phi_{j,k}\cdot)S — nepepaTtouHaa ¢yHKuMA (0bblMHO S-06pasHaa norucTmueckans GyHKUmA,
oTparkatowas adpdeKT HacbIWeHUs oT umudposBm3aumm).

COBOKYMHbIA MHAEKC UMPPOBOro BO3AEUCTBMA C YYETOM 3SKOJIOTUYECKUX U3AepKeK uudpposusaumm
SE_{digital}$ paccunTbiBaetca no popmyne:

SSSDG\_Index_{dig} = \sum_{k=1}*{17} w_k \cdot |_k(D) - \beta \cdot E_{digital}$$

roe Sw_kS — npuoputeT KoHKpeTHo LIYP pna pervona/rocypapctsa, S\betaS — wrpadHoit
K03 PULMEHT 3a HeraTUBHbIN yrnepogHbIi cnes umdpoBoi MHGPaACTPYKTYpPbI.

3.2. JMHammyeckaa mogenb oNnTMMusaLmm noptdens unmdposbIX NPOEKTOB

MpeanpuaTMO AN FroCyAapCTBEHHOMY OpraHy HeobxoAMMO pacnpesennTb MHBECTULMOHHDLIA BloasKeT
SBS mexay SNS undposbIMM NMPOEKTaMM A48 MaKCMMMU3aLMM cymmapHoro addekTa LIYP:

SS\max_{\{x_i\}} \sum_{i=1}*{N} x_i \cdot \left( \sum_{k=1}*{17} w_k \cdot \Delta |_{k,i} - \gamma \cdot
C_{carbon, i} \right)$$

Npu OrpaHUYEHUSAX:

SS\sum_{i=1}*{N} x_i \cdot C_{cap, i} \le B, \quad x_i \in \{0, 1\}SS

SS\sum_{i=1}*{N} x_i \cdot E_{power, i} \le P_{max}$$

roe:

e SX_iS — BuHapHaa nepemeHHas NPUHATMA SiS-ro UMPPOBOro NPoeKTa;

o S\Delta |_{k,i}$ — npupoct nokasatena Sk$-i LIYP oT peanusauum $iS-ro npoekTa;

o SC_{carbon, i}S — Bbibpocbl CO2-3KBMBaNEHTa 33 MU3HEHHbIN UMKA SiS-i undpoBoit cuctemsi;

o SC_{cap, i}5 — KanutanbHble 3aTpaTbl Ha BHeAPEHME NPOEKTa;

o SE_{power, i}$ — notpebiaemas MOLHOCTb LMPPOBOIN MHPPACTPYKTYPbI NPOEKTa;

e SP_{max}S — MMUT AOCTYNHOWN «3€e/1eHON» MOLLHOCTU SHEProceTH.

5. MpakTnyeckne Kencbl NpUMeHeHua uMPppoBbIX TEXHONOTMI MO KatoyeBbiM LIYP

1. UYP 2: Niukemuaauma ronoga (TouHoe 3emnepenue): Ucnonb3osaHme AaHHbIX 33 B coveTaHMu C
OPOHaMKM M Mo4YBeHHbIMM |0T-gaTuMKaMM MO3BOASET aJrOPUTMaM MALIMHHOIO O0OYyYeHMA paccymTbIBaTb
TOYeYHble HOPMbl BHECEHUA YA0OPEHNI M NOAMBA. DTO CHUXKAET pacxos nectmunaos Ha 20-30% 1 nosblwaet
ypoKaliHoCTb Ha 15—-25%.

2. UYP 7 wn 13: Yucraa aHeprma u bopbba c M3mMeHeHMeM KaumaTta: BHegpeHue BUPTyasbHbIX
anekTpoctaHumit (Virtual Power Plants, VPP) Ha 6a3e WM nossonaetr 6anaHcuposBaTb BO306HOBAAEMble
WCTOYHMKM 3HEeprum (ConHLe, BeTep) B perKMMe peasibHOro BPeEMEHU, CrAaXKMBas MMKOBbIE HArPy3KM 1 COKpalLLan
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NCMNO/Ib30BaHWE MCKONAeMOro TonauBea.

3. LYP 3: Xopolwee 3g0poBbe 1 6narononyyme: MobunbHble cepBUCbI 34paBOOXPaHeHNA N MU-cucTembl
NepBMYHON AMArHOCTUKK n3obpaxkeHnn (KT, MPT) cHMMKalOT Harpysky Ha MegULMHCKUI NepcoHan v aenatot
KBaMPUUMPOBAHHYIO AMArHOCTUKY JOCTYNHOM B OTAANEHHbIX CENIbCKUX PaiOHaX.

4. LYP 12: OtsercTBeHHOe noTpebneHne u npomssoactso: Lindposblie nacnopta npoayktos (Digital
Product Passports) Ha 6a3e QR-Ko40B 1 610KY€EHa NPeAoCTaBAAOT NOTpebuTensam n nepepaboTynkam NosHyto
MHPOPMALUMIO O COCTABE U3AENUSA, YINEPOSHOM CNeLe U BO3MOXKHOCTAX BTOPUYHON NepepaboTKu.

6. 3akntoyeHune

LUndposble MHHOBAUMKN NPeacTaBAAOT cOBOM MOLLHbIN MHCTPYMEHT A0CTUXeHMA Llenelt yctoliumsoro
pa3sutna OOH, cnocobHbIi ONTMMM3NPOBATL MCMO/b30BaHME PECYpPCoB, MOBLICUTb AOCTYMHOCTb 6a30Bbix
coumanbHbIX 61ar 1 obecneynTb NPO3PAYHOCTb IKOTOTUYECKOTO MOHUTOPUHTA.

OpHaKo ycnewHaa peanusauma noteHumana Digital for SDGs TpebyeT yyeTa 0OpaTHON CTOPOHDI
undbposmsaumn. Heobxoamma peanmsauus npuHuunos «3eneHoro WMWU» (Green Al), cTumynnposaHue
9KOHOMMUKM 3aMKHYTOTO LUMKNa [AO/A 3/EKTPOHHOro 060pyAoBaHWA U pasBUTME UHPPACTPYKTYpbl B
pa3BMBatOLLMXCA CTPAHAX A4N1A NpeaoTBpaLLeHNs r1y6oKoro uMdpoBoro 1 CouManbHOro PaccioeHus.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

1. Vinuesa, R., Theodorou, A., Battaglini, M., et al. (2020). The role of artificial intelligence in achieving the
Sustainable Development Goals. Nature Communications, 11(1), 233.
2. United Nations Development Programme (UNDP). (2023). Digital Strategy 2022-2025: Harnessing Technology
for the SDGs. UN Publications.
3. World Economic Forum (WEF). (2021). Harnessing Artificial Intelligence for the Earth. Fourth Industrial
Revolution for the Earth Series.
4. European Commission. (2022). The Twin Green & Digital Transition: How Digital Technologies Can Enable
Sustainability. Joint Research Centre (JRC).
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ATEHTHAAl SKOHOMMKA NN (AGENTIC ECONOMY): MUKPOTPAH3AKLUU
M ABTOHOMHAA KOMMEPLUUWA MEXAY UN-ATEHTAMMU

Pa3BnTME MCKYCCTBEHHOFO WHTE/IZIEKTA COBEPLUAET Nepexos, OT MPOCTbIX FeHepaTUBHbIX Moaenen K
aBTOHOMHbIM UN-areHTam (Agentic Al). Ecnm paHee MW BbicTynan Aviib CpeacTBOM aBTOMAaTM3aLUUM PYTUHHbIX
3afa4 WKW reHepaTopoM TEKCTa, TO CerofgHA OH MpeBpallaeTcA B CaMOCTOATE/IbHOMO YYaCTHUKA PbIHOYHbIX
OTHOLWeEHMI. AreHTHaa 3KOHOMMKa (Agentic Economy) onucbiBaeT uUMpPOBYIO 3KOCUCTEMY, B KOTOPOM
WHTEeNNEeKTyabHble areHTbl aBBTOHOMHO PacnopsaKatoTca blogKeTamm, 3aKntodatoT umMdposble cae/ku, 3aKynatoT
pecypcbl U OKa3blBatOT NAATHbIE YCAYTM APYTMM areHTam 6e3 NpAMOro y4acTma YenoBeka.
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1. CywWwHOCTb areHTHOM 3KOHOMMKM U CABUT NapagUrMbl

TpaanumnoHHaa undpoBas IKOHOMMKA CTPOUTCA HA B3aMMOAENCTBUM NOAEN C nporpammamm Uam
KOMNaHui ¢ KnmeHTamm (B2C, B2B). B areHTHOM 3KOHOMMKe dopmupyetca HoBbI cermeHT — A2A (Agent-to-
Agent) 1 M2M (Machine-to-Machine) kommepuus.

[NaBHble XapaKTEPUCTMKKN 3TOrO CABUra:

e OT NaccuMBHbIX OTBETOB K Lenovykam peinctBuid: MU-areHT He NpocTo BblAaeT OTBET Ha 3anpoc, a
dbopmupyeT nnaH, pasbueBaeT ero Ha Nogs3afayvnm M HaHMMaET y3KOCMeLuan3MpoBaHHble CepBUCHI ANA UX
BbINONHEHUA.

e ABTOHOMHasa ¢puHAHCcOBas AeecnocobHOCTb: AreHTbl MOMYYalOT B PACMOPSAXKEHUE ANrOPUTMUYECKUE
KOLWeNbKWU U IMMUTbI PAacxogoB, YTO MO3BOMAET MM OMAayMBaTb BbluucneHusa, APl U pgaHHble B peasibHOM
BPEMEHM.

o M’MnepmuKpoTpaH3aKkumumn: CTOMMOCTb OTAE/bHbIX ONePaALMA MEXAY areHTaMn MOXKEeT COCTaBAATb 40N
LeHTa (Hanpumep, 3a UCNOJIHEHWE OA4HOMO NPOMMTa UM 06PaboTKy Kagpa BUAEO).

2. ApxuTeKTypa aBTOHOMHOro MMN-areHTa B KOmMmepUecKou cpeae

[na y4acTva B pbIHOYHbIX OTHOLWeEHUAX MN-areHT fonxkeH 061a4aTb HE TO/IbKO A3bIKOBOM MOZE/bIO, HO U
pPa3BUTBIMU MOAYNAMMU NNAAHUPOBAHMA, MAMATA U B3aMMOAENCTBUA C BHELHUMW MHCTPYMEHTAMM.

KntoueBbimu 3iemeHTamm apxuTekTypbl MA-areHTa B KOMMEPYECKOM SKOCUCTEME ABNAIOTCA:

1. Moaynb 06paboTku u nnaHuposaHusa (Reasoning Engine): AHanusupyeT NOCTaBAEHHYIO 3a4ady,
PacCYUTbIBAET MAPKMHANBHOCTb M L,eneco0bpasHOCTb ayTCOPCUHIA NoA3aaay.

2. Mamatb (KpaTkoBpemeHHas 1 [lonrospemeHHasn): XpaHUT UCTOPUIO CAENOK, PenyTaLMio CTOPOHHMX
areHToB M pe3y/bTaTbl NpeAblAyLMX 3anpoCcoB.

3. WUcnonHutenbHblii mogynb U uHcTpymeHTbl (Tools & Execution): BKitoyaeT WHTerpaumio c
NAATEXHbIMM LWAO3aMN, CMAPT-KOHTPAKTaMKU 1 BHEWHMUMMK API.

3. TexHonornueckuii ctek M2M-MUKpOTpaH3aKL Uit

Ona  PyHKUMOHMpPOBaHMA A2A-KoMMepuMn HeobxogmMma WMHEPPACTPYKTYpa MFHOBEHHbIX PacyeToB C
MUWUHMMANbHbIMU KOMUCCUAMKU. TpagauuMoHHaa 6aHKOBCKAsA cucTeMa CO CTAaHZAPTHbIMW 3KBaMpPUHIOBbIMMU
cbopamu 1 3a4epKKaMn He NOAXOAUT A/1A MUAMOHA MEJIKUX TPAH3AKLUMI B CEKYHAY.

TexHonorMyeckuii cnou Ucnonb3yemble pelueHus HasHauyeHue B A2A-3KOHOMUKe
MpoTokonbl onnaTtbl HTTP 402 (Payment Required), Lightning MrHoBEHHbI MMKpPOpPACHeT 3a KaXKAbli 3anpoc K
Network, L2/L3 610KueiiHbI AP| 6e3 610KMPOBKK CPeacTB.
YnpasneHue cpepcrsamm Smart Accounts (Account Abstraction — Kolwenbku ¢ nporpaMmmHbIMM OFpaHUYEHNAMMN:
ERC-4337) JIMMUTbI Ha [leHb, pa3peLleHHble KaTeropumn Tpar,
nognucb 6e3 NpMBaTHbIX KAoYel.
Peectp ycayr (Service [eueHTpannsoBaHHbIe peecTpbl Mownck n perTnHr MN-areHTOB NO CNeuvannsaumum
Discovery) (Hanpumep, Bittensor, SingularityNET) (peHaep, aHanu3 TeKkcTa, NapCUHT, ayaAUTOPCKME
npoBepKH).
CornalwueHus o6 yposHe CMapT-KOHTPaKTbl C MyIbTUNOAMNMUCHIO U 3aMopo3Ka oniatbl 40 MOMEHTA BannAaLmm
o6cny:kusanua (SLA) ackpoy (Escrow) KayecTBa BbINOJIHEHHOM areHToM paboTbl.

4. NpaKTnueckue cueHapum npumeHeHus (Use Cases)

OvHamuueckoe popmmposaHue LUPpPoBbIX KOMAHA,

AreHT-apxMTEKTOp MoJsiydaeT 3afadvy paspabotate MobuabHoe npunoxkeHme. OH AEKOMNO3UPYET NPOEKT
N 06bABNSET TEHAEP B AELEHTPA/IM30BAHHOM CETU:

¢ HaHnmaet AreHTa-Bepcranbuymka 3a $0.50 a8 co34aHMA NO/Ib30BaTENbCKOro MHTEpdeiica.

¢ Onnaumsaet AreHTy-Ayautopy Koga S0.10 3a nposepKy 6€30MacHOCTU CKPUMTOB.

o Mokynaet y AreHTa [laHHbIX roToBbIi gaTaceT 3a $0.05.

OnNTMMMU3aLMA BbIUUCNEHWUIA U PeCcypCcoB

AreHTbl, 0byyatoLme CNoXKHble MOAENN, CNOCOBHbI B peXnMme peanbHOro BpeMeHW NoKynaTb cBobogble
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MOLLHOCTK rpaduyecknx npoueccopos (GPU) Ha cnoToBbIx pbliHKAX, Nepekatoyanacb Ha Haubonee BbIFrOAHbIX
NOCTaBLUMKOB pa3 B HECKOJ/IbKO CEKYHA.

ABTOHOMHOE ynpaB/sieHne Lenoykamm NocTaBokK

B npombiwneHHocT MU-areHTbl CKNAL0B HaNpAMYI TOPryHOTCSA C areHTaMMn JIOTUCTUYECKMX KOMMaHWUMA,
BbICTPanBasA ONTUMAJIbHblE MY/IbTUMOZLAIbHbIE MapLpPyTbl AOCTaBKM C y4ETOM MPOrHO3a NOroAbl, 3aTOpPOB U
CTOMMOCTU TOM/IMBA.

5. Bbi30Bbl, pPUCKK U 6e30nacHOCTb

MacwTabnpoBaHMe areHTHO SKOHOMMKM CTaNKMBAETCA C GyHAAMEHTAbHbIMK Bapbepamu:

e UHbeKuumn nHctTpykuuin (Prompt Injection) n ¢puHaHcoBble aTaku: 310yMbILNEHHUK MOXKET COCTaBUTb
TaKOW BXO4HOM 3anpoc, KOTOpbIl 3acTaBUT MU-areHTa nepeBecTy AOBEPEHHbIE MY CPEeACTBA HA YYXKOW Kollenek
WUnn npnobpectn 6ecnonesHyto ycayry.

e AATOPUTMUYECKUIA CTOBOP U BbICOKOYACTOTHAA MHAALUMA: TPU OTCYTCTBUN KECTKUX IMMUTOB areHTbl
MOTYT BOWTU B KACKaZHbIA UMKN NEepenponarku ycayr Apyr Apyry, McHepnas BblaeseHHbIN BloaxKeT 3a fonu
CEeKyHApbI.

e Mpobnema ropuguueckoit AMYHOCTU: Ha Tekywmii momeHT UUM-areHT He ABNsAeTCs CyObeKTOM Mpasa.
BosHWKaeT npaBoBas HeOMNpeAeNeHHOCTb: KTO HeceT OTBETCTBEHHOCTb 33 CPbIB KOHTPAKTA WM MOKYMKY
HeslerasibHbIX AaHHbIX — pPa3paboTynk moaenu, Bnagenel KowenbKa Ui cam anroputm?

e Zero-Trust ayteHTUdUKaumua: Heobxoammbl KpunTtorpaduyeckne [oOKa3aTenbCTBa C  Hy/EBbIM
pasrnaweHnem (Zero-Knowledge Proofs), uTobbl areHTbl MOrAM NOATBEPXAATb CBOK MWAEHTUYHOCTb U
Ba/INAHOCTb AAHHbIX, HE PacKpbiBas KOHOUAEHUMANBHYIO MHPOPMALMIO BALENbLEB.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. CnacteHuH B.A. Megarornka: yueb. nocobue gna ctys. soicw. neg. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H.B., PeaH A.A. Megaarorvka: YuyebHuK ana sysos. — CM6.: Mutep, 2006.
3. ®epepanbHbIii 3akoH «06 obpasoBaHMK B Poccuiickon degepaumnmn» Ne 273-P3,

© AHHarynbles M., 2026
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LUNDPOBbLIE BANKOTbI LLEHTPANIbHbLIX BAHKOB (CBDC) U UX POJ1b B TPAHC®OPMALIMN OEHEXKHO-
KPEAUTHOM NOJIMTUKU: APXUTEKTYPA, MATEMATUYECKUE MOAENIN MOHETAPHOM
TPAHCMUNCCHUN U PUHAHCOBAA CTABU/IbHOCTb

AHHOTauuA
B cTaTbe uccneayetca KOHUEenUMA UMdPOBbLIX BaAOT LeHTpanbHbIX 6aHkos (CBDC / LIBLIB) Kak TpeTbei
$OpMbI CyBEPEHHDbIX AeHEr U UX PYHOAMEHTANbHOE BAUAHUE HA MEXAHU3Mbl AEHEXKHO-KPEeAUTHOW NOJNTUKU
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(AKMN). NpoaHannanpoBaHbl apXUTEKTYPHbIE Pas3ANuUA MeXAy Po3HU4YHbIMK (rCBDC) n onTtoBbimn (WCBDC)
uMdpoBbIMM  BaNtOTaMK, a TaKKe 0COBEeHHOCTM [ABYXYpPOBHEBbIX Mogeneit smuccun. [pepcrasneHa
maTematmyeckaa dopmanmsauma GyHKUMKM crnpoca Ha AMKBUAHOCTb ¢ ydyeTom CBDC, moauduumposaHHoe
npaswao Telnopa AnA ynpaBaeHUA NPOLEHTHON CTaBKOW NO UMPPOBOMY BasIlOTHOMY KOLUENbKY U AMHAMMKKa
rpaHnubl 6aHKOBCKMX AEeMNO3UTHbIX CTaBOK. PaccmoTpeHa npobnema CTPYKTYpPHON penHTepmeguauum
KOMMEpPYECKNX BaHKOB W MpensioXKeHbl MexaHW3mbl 3almTbl (GUHAHCOBOW CTAabWABHOCTM Ha OCHOBE
[OBYXYPOBHEBOro npoueHTMpoBaHua (Tiered Remuneration).
Kniouesble chosa:
CBDC, undposble BantoTbl LeHTpanbHbix 6aHKoB, LIBLIE, AeHeXXHOo-KpeaMTHaa NoOAMTUKAE, MOHeTapHas
TpaHCMUCCUA, LeNHTepMeamnauma, ctaska no CBDC, npasuno Teinopa, puHaHCOBAA CTaBUAbHOCTD.

1. BeeaeHue v apxmtekTypHble mogenu LBLB

Undposan Bantota ueHTpanbHoro 6aHka (CBDC) npeactaBnser coboit npamyto H6e340KyMEeHTapHYHo
o0b6A3aTenbCcTBEHHYO GOPMY HALMOHANLHOW BankoTbl, IMUTUPYEMYIO PETYNATOPOM M BbINOAHAIOLWYO BCE TpU
Knaccuyeckne GyHKUMM AeHer: cpeacTBo obpalleHna, mepy CTOMMOCTM U CPEACTBO HAKOMAeHUs. B oTanume ot
6e3HaIMYHbIX CPeAcTB Ha cyeTax B KOmmepyeckmx 6baHKax, CBDC He HeceT B cebe KpegMTHOrO pMCKa YacTHOro
OUHAHCOBOTO MHCTUTYTA.

PasnnyatoT ABa OCHOBHbIX TMNa LUBLE:

1. Ontosble CBDC (Wholesale wCBDC): MpeaHa3HayeHbl WUCKAOUYUTENbHO AN MeXKBaHKOBCKUX
pacyeToB, KPYMHbIX PUHAHCOBLIX TPAH3aKLUMIA M onepaLMii NOCTaBKM NPoTMB naatexa (DvP).

2. Po3HuyHble CBDC (Retail rCBDC): JocTynHbl WWMPOKOMY Kpyry GpUINYECKMX U IOPUANYECKMX N1l ANn
NoBCeAHEBHbIX NNATEXKelM U cbepekeHnii.

Hanbonee ycToliuMBoit Moaenbio nNpu3HaHa [ABYXypoBHeBaA (rMbpuaHan) cucTema, B KOTOPOW
LleHTpanbHbI 6aHK 0becneunBaeT ammccuio U BegeHue rnasHoro peectpa (DLT uam ueHTpannsosaHHana 6a3a),
a KOMMepyeckne 6aHKM M PUHAHCOBblE MOCPeaHUKM obecrneumBaloT paboTy € KamveHTamu, cobatogeHue
npoueayp KYC/AML 1 pa3paboTKy No/1b30BaTe/IbCKMX NAATEXKHbIX MHTEPEACOB.

2. Bananue CBDC Ha KaHanbl TPAHCMUCCUMN AEHEXKHO-KPEeAUTHOWN MNONUTUKM

BHegpeHMe posHnyHoi CBDC TpaHchopmMpyeT TPaANLMOHHbIE KaHa bl MOHETAPHOM TPAaHCMUCCUM:

1. MpoueHTHbIN KaHan (Interest Rate Channel): Ecnv no posHmyHoi CBDC HauucaseTca NpoLeHTHbIN
aoxog, (Sr_{CBDC}S), ueHTpanbHbI 6aHK NoaydYaeT NPAMON MHCTPYMEHT BO3AEACTBMA Ha NMPOLEHTHbIE CTaBKKU B
3KOHOMMKE, MUHYA LIEMOYKY MeKBaHOBCKOro pbiHKa. Ctaska Sr_{CBDC}S ctaHOBUTCA abCONMOTHBLIM «MONOM»
(floor) pns cTaBoK Mo 4EN03UTaM KOMMEPYECKUX BAaHKOB.

2. [lpeopgonieHne rpaHULbl HYNEBbIX CTaBOK (Zero Lower Bound — ZLB): B cnyyae nonHoro otxoaa ot
bU3NYECKMX HANNYHDBIX AEHET UKW BBEAEHUA OrpaHNYeHNn Ha Mx obpalleHure, ynpasasemMasn ctaska no CBDC ¢
BO3MOKHOCTbIO YCTAaHOB/IEHMA OTpMLaATE/bHbIX 3HadeHuit (Sr_{CBDC} < 0$) nossonser npoBoauTb ry6oKyto
CTUMYINPYIOLLLY IO MOJIMTUKY NPU PELLECCUMN.

3. KaHan AuKkBMAHOCTM W uHaHcoBol cTabunbHocT: [loaBneHne 6e30MacHOr0 CyBEPEHHOro
uMdpoBOro aKTMBa co3aaeT puck umudposoro «berctea U3 6aHKkos» (Digital Bank Run) B nepnoabl duHaHcoBOM
TYpOYyNEHTHOCTU, KOTAa BKAAAYMKN MOTYT MFTHOBEHHO KOHBEPTUPOBATb KOMMepYecKue aenosutbl B CBDC.

4. NMporpammupyemocTb U Uenesan AKM (Targeted Monetary Policy): BKatoueHne cMmapT-KOHTPaKTOB
NO3BOAAET OCYLWECTBAATL NPAMbIE CTUMYMPYIOLLME BbINAAThl HaceNeHMto («BepToneTHble AeHbrn» / Helicopter
Money) ¢ orpaHM4YeHHbIM CPOKOM AENCTBUA UM LEeNeBbiM HasHayeHMemM (Hanpumep, TOAbKO Ha MOKYMKY
OTeYeCcTBEHHbIX TOBAPOB WM COLMANbHO 3HAUYMMBbIX YCAYT).

3. MatemaTnyeckoe moaennpoBaHne moHeTapHbix a¢pdpexktos CBDC

3.1. PyHKUMA CNPOCa HA NMKBUAHbIE aKTUBDI

PaccmMoTpym BbIGOP AOMOXO03ANCTBA MEXAY HaMYHbIMU AeHbramu (SMS), 4eno3mMTamm KOMMepPUYEeCKmX
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6aHKoB (SDS), umdpposoir BanoTon LB (SCS) n aonrocpouHbiMm obauraumamm (SBS). COBOKYMHbINA Cnpoc Ha
JIMKBUAHOCTb SLS onpegenserca ypaBHEHMEM:

SSL =Y \cdot \Phi(i_d, i_{CBDC}, i_b, \Omega)$$s

rae SYS — ypoBeHb peasibHOro fo0xoaa, Si_dS — craBka no 6aHKOBCKMM aenosutam, Si_{CBDC}S — cTaBska
no CBDC, Si_bS — poxogHocTb obauraumin, S\OmegaS — BeKTop napameTpoB yA06CTBa U TPaH3aKLMOHHbIX
N3EPKEK.

Jona CBDC B noptdene AMKBUAHbLIX aKTMBOB Aomoxo3aicte $S_{CBDC}S onucbiBaeTca NOrMCcTUYECKOiM
dyHKLUMel cnpoca:

SSS_{CBDC} = \frac{CHD + C + M} = \frac{1}{{1 + \exp\left( -\gamma_1 (i_{CBDC} - i_d) - \gamma_2 \cdot
(\Omega_{CBDC} - \Omega_d) \right)}$$

roe S\gamma_1, \gamma_2 > 0S — napameTpbl 3/1aCTUYHOCTM 3aMmelleHMsa Aeno3uToB UndpPoBOM
BantoTon LIb.

3.2. Mpasuno Telnopa c MHKOpNopaymen ynpasnsemon ctaskm CBDC

Ona TapreTMpoBaHUs MHONALMM M CTNAKMBAHUA OTTOKA JIMKBUMAHOCTM M3 6GaHKOBCKOW CUCTEMbI
LleHTpanbHbIi 6aHK ncnonb3yeT moanduLMpoBaHHOE NpaBmao Teilnopa ANs YyCTaHOBAEHMSA MPOLEHTHOM CTaBKU
no LUBLE Si_{CBDC}t)S:

SSi {CBDCHt) = r** + \pi_t + \phi_\pi (\pi_t - \pi**) + \phi_y (y_t - y**) - \theta \cdot \In\left(
\frac{D_t}{D_0} \right)$$S

roe:

e SrA*S — paBHOBeCHasA peanbHasa NPOLEHTHaA CTaBKa;

e S\pi_t - \pi**S — oTKNOHEHME TeKyLen MHOAALUN OT LLeSIeBOro YPOBHS;

o Sy _t-yA*S — paspbiB BbinycKa (output gap);

e SD_t/D_0S — oTHOLWEeHNe 06bemMa AENO3UTOB KOMMEPUYECKUX BaHKOB K Ba3nCHOMY YPOBHIO;

e S\theta \ge 0S — napameTp peryanpoBaHMA OTTOKa IMKBUAHOCTM U3 BaHKOBCKOro cektopa (npu SD_t <
D_0S craBKka no CBDC cHukaeTtca ans 3almutbl 6aHKOB OT AeMHTepMeanaLmm).

3.3. HuKHas rpaHnua 6aHKOBCKUX AEMNO3UTHbIX CTaBOK

YT06bl NPEeaoTBPaTUTLb CUCTEMHbLIA OTTOK Aeno3vToB B LIBLE, Kommepyeckne 6GaHKM BbIHYXKAEHbI
KOPPEKTMPOBaTb CTaBKy Mo Aeno3utam Si_dS, yA0BeTBOPAs HEPABEHCTBY:

SSi_d\gei_{CBDC} - \sigma_{safe}+ c_{admin}$$

roe S\sigma_{safe} > 0S — npemwua 3a abCcoNOTHYIO HaAEKHOCTb 06s3aTenbeTB LleHTpasbHOro 6aHKa
(oTcyTcTBME KpeauTHOro pucka), Sc_{admin}S — TpaH3aKUMOHHbIE U3AEPMKKM OBCAYKMBAHUA BGaHKOBCKOrO
cyeTa K/IMEeHTOM.

5. MexaHu3Mmbl 3aWuTbl PUHAHCOBOM CTabUABHOCTU M NPeaOTBPALLEHNA AEUHTEPMEAMALNN

[nA npenoTBPaLLEHNA MAcCOBOro MepeToka CPeacTs M3 Aerno3MTOB KoMMepyeckux H6aHkos B LIBLIB u
COXpPaHeHUa cnocobHOCTM GaHKOB KPeAMTOBaTb PeasibHbIi CEKTOP 3KOHOMWKWM MCMONb3YIOTCA Cleaylolime
perynaTopHble MexaHW3Mbl:

1. [ByxypoBHeBaa cuctema npoueHTupoBaHua (Tiered CBDC Remuneration — KoHuenuua VY.
BuHazanins):
o] YposeHsb 1 (Tier 1): Ha octatok 8 LIBLLE B npeaenax ycraHosneHHoro ammuta SL_{max}$ (Hanpumep,

10 3000 eBpo Ha rpaxaaHnHa) HauncnaeTca npusieKkaTenbHas ctaska Si_{Tierl} \approxi_{policy}s.

o} YposeHb 2 (Tier 2): Ha cymmy, npesbiwatoutyto numut SL_{max}S, yctaHasnimMBaeTca 3aHUM»eHHasn
nnu otpuuatenbHan ctaska Si_{Tier2} \Il i_{policy}S, uto aenaet xpaHeHue KpynHbix 06bemoB cpeacts 8 CBDC
3KOHOMWYECKN HEBbITOAHbIM.

SSi_{CBDCHV) = \begin{cases}i_{policy}, & \text{ecan } V \le L_{max}\\i_{policy}- \Delta i, & \text{ecam }
V > L_{max} \end{cases}$S

2. KonnuyectBeHHble nMMUTbI Ha 6anaHc Kowenbka (Holding Limits): YcraHoBneHue KecTkoro
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TEXHWYECKOro MNOTONKA Ha MaKCMManbHyto cymmy BnageHua rCBDC pna opgHoro ¢usmyeckoro wam
HOPUAMYECKOTO LA,

3. Komuccun 3a auHammueckyto KoHsepTaumio (Conversion Fees): BeegeHue rubKux Kommccuin Ha
3KCTPEHHYI0 OOHaNMuMBaHME UK NepeBos, KoMMepyecKkux aenosntos B CBDC npu BbIABAEHUM aHOMAJbHbIX
BCMN/IECKOB JIMKBUAHOCTH.

6. 3akntoueHne

Uundposble BantoTbl LLeHTPanbHbIX 6aHKoB (CBDC) npeacTaBaatoT coboi 3BOMOLMOHHbBIN War B pasBuUTUn
[JEHEKHbIX CUCTEM, CMOCOOHBIN KapAMHAAbHO MOBbLICUTH CKOPOCTb M MPO3PAYHOCTb PACYETOB, A TAKKE YCUIUTD
OEeACTBEHHOCTb AEHEXKHO-KPEeAUTHOM NOAUTUKM.

OCHOBHOW BbI3OB NpU BHeApPeHMU po3HMYHOWM CBDC 3akntoyaeTca B COXpaHeHWW banaHca mexay
3pPEKTUBHOCTbIO MOHETAPHOM TPAHCMUCCUM U YCTOMUYMBOCTbIO TPaAMLMOHHOTO 6aHKOBCKOro CeKTopa.
MpumeHeHWe ABYXYPOBHEBbIX CMCTEM MpoueHTMpoBaHua (Tiered Remuneration) U ycTaHOBNEHWE pPasyMHbIX
JNIMMUTOB BNaZEHWUS NO3BOAAIOT CrNAAMUTb PUCKM AeMHTepMeanaLmm n obecnedntb naaBHyo MHTerpaumnio CBDC
B COBPEMEHHYIO 1BYXYPOBHEBYO GUHAHCOBYIO CUCTEMY.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Bindseil, U. (2020). Tiered CBDC remuneration. ECB Working Paper Series, No 2351.
2. Bordo, M. D., & Levin, A. T. (2017). Central bank digital currency and the future of monetary policy. NBER
Working Paper No. 23711.
3. Kumhof, M., & Noone, C. (2018). Central bank digital currencies — design principles and balance sheet
implications. Bank of England Working Paper No. 725.
4. Bank for International Settlements (BIS). (2023). Central bank digital currencies: ongoing developments and
policy implications. BIS Papers No. 136.
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YAK 33
ba6aeBar.,
CtyaeHT NHCTUTYT TeNEKOMMYHUKALUMI U
MHOPMATMKM TYpKMEHMCTaHA
I'. Awxabag TypKmMeHUCTaH
HayuHbit PykoBoauTenb: AHHarynbles I,
Mpenogasatenb MHCTUTYT TENEKOMMYHUKALUIA U
MHPOPMATUKM TYpPKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

LUUDPOBAA ANNNOMATUA, TPAHCTPAHUYHAA SNNIEKTPOHHAA TOPIOB/A U MEXKAYHAPOAHDIE
COMNALUEHUA: UHCTUTYUUOHANTIbHO-NPABOBbIE MEXAHU3MbI FNOBAJZIbHOIO PEFTYIMPOBAHUA

AHHOTauuA
B cTtaTbe nccnenyetca B3aMmMocBs3b LMGPOBON AMNAOMATUM, TPAHCTPAHNUYHON SNEKTPOHHON KOMMEpPLINK
(Cross-Border E-Commerce) 1 3B0NOLMM MeEXKAYHAPOAHbIX MPaBOBbIX COrnaleHui. MpoaHannsMpoBaH nepexom,
OT TPAAMLMOHHOIO TOProBOro MPaBONOPAAKA K 3KOHOMMYECKMM CMCTEMAM, OCHOBAHHbIM HA ynpaBAeHWUMU
UMPpPOBLIMN  AAHHBIMKM, 3SNEKTPOHHLIMM MNOAMUCAMU U  TPAHCTPAHUYHbIM WMHPOPMAUMOHHBIM O0BMeHOM.
ABTOpamM npeacTtaBneHa aganTMPOBAHHAA rpPaBUTAUMOHHAA MOAEeNb TOProBaM C  y4eTOM MHAEKca
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WHCTUTYLMOHaNbHO-perynaTopHoi rapmonusaumm (SH_{ij}S). NMpoBeaeH cpaBHUTENbHBIA aHasn3 KAOYEBbIX
MeXayHapogHbIX gorosopoB B cdepe uudposoi Toprosnm (DEPA, USMCA, RCEP, JSI BTO), BblgeneHsl
HOPMATUBHbIE KOAIM3UM MeXAy NpuHUMNamMmK LMEPPOBOro CyBepeHuTeTa M €BOOGOAON TPaHCrPaHUYHOrO
OBUXKEHUA AAHHbIX.
Kntouesble cnosa:
undpoBan AUNAOMATUA, TPAHCTPAHUYHAA SNEKTPOHHAA TOProBAA, e-commerce, MeXAyHapoaHble CornalleHums,
DEPA, BTO, rpaBuTauMOHHaA moaenb TOProB/an, TPAHCTPAHMYHbIE MOTOKM AAHHbIX,
perynaTopHasa KOHBepPreHums.

1. BeegeHue

FnobanbHas umobposasa TpaHchOpMaAUMA U3MEHWAA MPUPORY MeXAYyHapoAHON Toprosau. locTasku
dU3MYECKUX TOBApPOB BCE CU/IbHEE 3aMEHSIOTCS MM COMPOBOXKAATCA LMPPOBbIMU CEpBUCAMK, @ LEMNoYKu
CO34aHMA CTOMMOCTU ONUPAOTCA Ha MFHOBEHHYIO Nepeaady AaHHbIX. TpaHCrpaHUYHasA 3/1EKTPOHHasA TOProBns
(Cross-Border E-Commerce) ctana rnaBHbiM ApaiiBepom nNocTnaHAeMUNHOTO POCTa MUPOBON SKOHOMUKMU.

OpaHako pa3sutve UMOPOBOro pbliHKA CAEPKUBAETCA PErynsTopHON dparmeHTauuen: pasnvunsmu B
HaUMOHANbHbIX 3aKOHOAATENbCTBAX O 3alUMTe NEePCOHasNbHbIX  AaHHbIX, JIOKaAM3auuM CepBepos,
KnbepbesonacHocTn M PpUCKaNbHOM pPeryanpoBaHuun. B atux ycnosusax undposas aunnomatus (Digital Trade
Diplomacy) cTaHOBMTCA OCHOBHbIM MHCTPYMEHTOM GOPMMUPOBAHMA HOBbIX MPaBU/I MEXKAYHAPOAHOM TOProBaAn U
yCTpaHeHus HeTapudHbIX bapbepoB B LMPPOBOM MPOCTPaAHCTBE.

2. UndpoBas gunaomaTtus Kak MHCTPYMEHT MeXKAyHapoAHO-MPaBoBOM rapMOHMU3aLUn

UndpoBana gunnomaTns B KOHTEKCTE MeXAYHapOoAHOW TOProB/M pellaeT 3a4a4y co3aaHua YyCTOMUYMBOM
APXMUTEKTYPbl MHOFOCTOPOHHErO W ABYCTOPOHHEr0 COTPYAHMYECTBa.

| |
| Ludporas aurutomarus (Digital Trade) |

v v v
| |
| %3 / Plurilateral | | Pernonansusie / DEPA | | JIByCTOpOHHUE COTJIaNICHHUS |
! Cormamenus (JSI BTO) | | (Mon}I/nLHLIﬁ TTOJTXO/) | | (Digital Economy) |

|
| | |
I
v

| Enunebiit nudposoii Toprossiii koutyp (Paperless Trade) |
1 |

Kntouesble HanpasaeHUs LMdpoBoi ANNJAOMATUM:

1. Tlpu3HaHMe 3/1eKTPOHHOro AO0KYMeHToobopoTa: YHUbMKAUMA CTaHAAPTOB 3/1EKTPOHHON MOAMNMUCH,
3/1EKTPOHHbIX HaknaaHbix (e-BL) n cuetos-dpakTyp Ha ocHoBe Tunosoro 3akoHa FOHCUTPAN (e-FTI / MLEC).

2. 3anpeT Ha TaMOXeHHble MOWAWHbI 3a nepeaady AaHHbIX: COXpaHeHWe U MHCTUTYLMOHANN3aLUnsA
mopaTtopusa BTO Ha B3MMaHMeE NOLLAUH C 3/IeKTPOHHbIX TpaHcaaumii (Moratorium on Electronic Transmissions).

3. CBOGOAHbLIA TPAHCrPAHWYHbLIA MOTOK AaHHbIX: [dunaomaTnyeckoe MPeososieHUE  HKeCTKUX
TpeboBaHMI O NOKAM3ALMM AaHHbIX MPU COXPAHEHMM HaLMOHaNbHOro KMbepcyBepeHuTeTa.

3. MaTemaTu4yeckoe MoAeIMPOoBaHNE BANAHUA ANNNOMATUYECKUX COMNalleHnt Ha LMpPOBOI TOProBbIn
NOTOK
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[nA oueHKN 3GPEKTUBHOCTM LMPPOBLIX TOPrOBbIX COMNALLEHWI TPAAULMOHHAA TPaBMTALMOHHAA MOAENb
Toprosau (Gravity Model of Trade) mognduumpyetca nytem BeeaeHMA KOaddULMEHTa PEryasTOPHOro TPEHMUS
(Digital Friction) n nnaexca rapmonmnsaumm SH_{ij}s:

3.1. MoandnumMpoBaHHan rpaBUTaLUMOHHan Moaenb LM$PoBoi TOProsan

SST_{ij} = A \cdot \frac{Y_i*{\alpha} \cdot Y_j*{\beta}}{D_{ij}*{\gamma}} \cdot \exp\left( -\phi \cdot (1 -
H_{ij}) \right)$$

roe:

o ST {ij}S — obbem TpaHCrpaHMYHON NEKTPOHHON TOProBAN MeXAy cTpaHamu Sis u §jS;

e SY_i, Y_jS — skoHomuuecknit noteHuman (BBMN / pasmep undpposoro puiHKa) ctpaH Sis u 5jS;

e SD_{ij}S — reorpadmueckoe Mamn 10rMcTMHECKOE PacCTOAHME MEXIY CTPaHaMu;

o SH_{ij} \in [0, 1]S — wHTerpanbHbI NHAEKC UHCTUTYLMOHANLHO-NPABOBOM rapMoHu3aumnn Lmudposoit
TOProBAu (pesynbTaT ycnewHocTu LMdpoBoi AunaomaTtnm);

e S\phi > 0S — KO3pdUULMEHT YyBCTBUTENILHOCTM PbIHKa K HOPMaTMBHO-NpaBoBbiM Gapbepam (Data
Friction Coefficient).

3.2. PacyeT nHpaekca rapmoHnsaumum (SH_{ij}s)

Mupekc SH_{ij}S dopmmpyeTca Kak B3BelweHHas CyMMa Haauuua ABYCTOPOHHUX M MHOFOCTOPOHHUX
[0rOBOPEHHOCTEN:

SSH_{ij}=w_1 \cdot |_{e-sig} + w_2 \cdot |_{data}+w_3 \cdot |_{customs}+w_4 \cdot |_{consumer}$$

roe:

o SI_{e-sig}\in \{0, 1\}$ — B3anmHoOe npu3sHaHNE 31EKTPOHHbIX NOAMMUCEN 1 ayTEHTUUKALMK;

o SI_{data}\in \{0, 1\}S — Hanuume cornawweHmna o TpaHcrpaHNYHOM 0BMeHe AaHHbIMK Be3 06a3aTeNbHOM
JIoKanusaumu;

o SI_{customs}\in \{0, 1\}$ — GeCrnOLWMHHBIN PEXUM ANA SNEKTPOHHbIX Nepeaay;

o SI_{consumer}\in \{0, 1\}$ — rapmoHmn3auma 3aKOHOB O 3aLiMTe Npas NoTpebuTesne B cetu;

o Sw_kS — BecoBble KoadpduumeHTs! (S\sum w_k = 15).

Mpu SH_{ij} \rightarrow 1$ (nonHasa auniomatMyeckas rapMoHM3aLMA) 3KNOHEHUMaNbHbLIA WwTpad 3a
TpeHue S\exp(-\phi \cdot 0) = 1S, uTo BEAET K MaKCMMaNbHOMY PACKPbITUIO NMOTeHUMana uMdpoBoro TOproBoro
oboporta ST_{ij}S.

4. 3akno4eHune

Undposana gunaomatns npespaTUNach B KAKOYEBOW MHCTUTYLMOHA/bHbBIA MEeXaHW3M KOHCTPYMPOBaHUA
HOBOrO MopAAKa B MeXayHapogHon Toprosne. IGPEeKTUBHOCTb TPAHCIPAHUYHOW 3/IEKTPOHHOM KOMMepuuu
NPAMO 3aBUCUT OT CMOCOBHOCTU FOCYAAPCTB HAXOAWUTb KOMMPOMUCC MEXKAY 3aLNTON LMbPOBOro CyBEPEHUTETA
N CHUKEHWEeM perynatopHbix 6apbepoB. byayuwiee rnobanbHOro pblHKA 3a rMB6pPUAHBIMM U TMBKUMM
cornawenunamm ¢opmata DEPA, npeanaralowymm MOAYNbHbIA Noaxosd K UMPPOBOW MHTErpauum w
rapMOHU3aLUN HOPMATUBHO-MPABOBbLIX CUCTEM.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Meltzer, J. P. (2019). A WTO for the Digital Age: Multilateral Governance of Cross-Border Data Flows.
Brookings Institution.
2. Aaronson, S. A. (2018). Data Is Different: Why the World Needs a New Approach to Governance of the Data-
Driven Economy. Centre for International Governance Innovation (CIGI).
3. WTO. (2023). Joint Statement Initiative on E-Commerce: Co-Convenors’ Report. World Trade Organization
Publications.
4. Elsig, M., & Polanco, R. (2020). Digital Trade Rules in Preferential Trade Agreements: Introducing the TAPED
Dataset. International Interactions, 46(6), 1011-1029.
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YAK 33
Baiimbipagosa A.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbit PyKoBoauTtenb: AKMammepgos A.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

LMPPOBAA FPAMOTHOCTb, YE/IOBEYECKU KAMUTAI U TPAHCOOPMALMA PbIHKA TPYAA: HOBbIE
NPO®ECCUN U MOAENU KOMNETEHL WA B LUGPOBOIA SIKOHOMMUKE

AHHOTauuA

B cTaTbe uccneayetcs 3BOMIOUMA KOHLUEMUMW YENOBEYECKOro Kanutana B YC/NOBUAX YCKOPEHHOM
UMGPOBM3aLMN SKOHOMUKM U BHEAPEHMA CKBO3HbIX TEXHOJ/IOMMIA (MCKYCCTBEHHOTO WHTENNEeKTa, 60/bLinX
OaHHbIX, aBTOMaTu3auun). AHaNU3NPyeTcs CTPYKTypa COBPEMEHHOM UMbPOBOM rPAMOTHOCTM Ha OCHOBe
mexayHapoagHo pamkm DigComp 2.2. MNpepacraBneHa maTemaTMyecKas MoAeNb HakonneHusa uudposoro
YesI0oBEYECKOro KanuTasia Ha 6ase moanduMUMpPOBAHHOM MPOU3BOACTBEHHOW GYHKUMM C ydyeToM ¢aKTopa
YCKOPEHHOro obecueHeHWss HaBblKOoB. Pa3paboTaHa cCpaBHUTE/bHAA MaTpuua TPaHCHOPMUPYIOWMXCA W
NPUHLMUNNANBHO HOBbIX Npodeccnin LMPPOBOM 3NOXM, a TaKKe cPopPMYANPOBAHBbI MEXAHNU3MbI HEMPEPbLIBHOTO
obpasoBaHus (Lifelong Learning), nepenogrotosku (Reskilling) v nosbiweHua keanudbukauum (Upskilling).

Kniouesble cnosa:
uMdppoBan rPamMOTHOCTb, YE/IOBEYECKUIM KanuTasl, umdppoBan s3KOHOMKUKA, HoBble npodeccum, DigComp 2.2,
Reskilling, Upskilling, obecugeHeHne HaBbIKOB, PbIHOK TPYAa.

1. BBegeHue 1 3BONOLMA KOHLEMLMM YeI0BEYECKOTo KanuTana

Knaccnueckan Teopusa yenosedeckoro Kanutana (I. bekkep, T. LWynbl) paccmatpuBana MHBECTULMN B
yenoseka (obpasoBaHue, 340poBbe, NpodeccMoHanbHas NOAroTOBKAa) Kak  dakTop pocta  ero
NPOM3BOAMTENBHOCTM M HaUuMOHaAbHOro goxoaa. OgHako B ycnosusax uneposoin TpaHchopmaumm GopmasbHble
nokasatenu (rogbl 0byyeHus, TPagMLMOHHbIE AUMNOMbI) YTPAYMBaOT NPSAMYIO KOPPENALMIO C YCMELWHOCTbIO Ha
pbIHKe TpyAa.

dopmupyetcs napagurma Lindposoro yenoseueckoro kanutana (Digital Human Capital) — coBokynHocTu
uMdpPOBbLIX KOMMNETEHUMI, afanTUBHOINO MbIWAEHUA M CNOCOBHOCTU GYHKUMOHMPOBATL B TMBPUMAHDLIX
Knbepdusnueckux cpegax. B pamkax cybcraHumMoHanbHoro noaxona (Mogens Task-Based Approach [1. AsTopa)
aBTOMATM3aUMA 3ameLLaeT He NPodeccum LesIMKOM, @ OTAE/bHbIE PYTUHHbIE onepaLmn (Kak KOTHUTUBHbIE, TaK
n ¢dusnyeckne), yto TpebyeT OT paboyeli CUNON CMeleHWA B CTOPOHY HEPYTUHHBIX, aHA/IMTUYECKUX W
aMMNaTUYEeCKMX 3a4au.

2. CTpyKTypHas pamka umoposoli rpamoTHocTu (Digital Literacy Framework)

UndpoBana rpaMoTHOCTb Mepepocsia MOHMMaAHME MPOCTbIX MOJIb30BATENIbCKMX HaBbIKOB (ymeHue
nonb3oBaTbcea MK) 1 npeBpaTUAach B MHOFOYPOBHEBbIM KOMMAEKC KOMMNETEHLMIA.

Kntouesble 061acTv KomneTeHLmMin cornacHo EBponeickoit pamke DigComp 2.2:

1. TpamoTHOCTb B cdepe A[aHHbIX U WHPopMaumu: Touck, GUAbTpaLMA, KPUTMYECKAs OLEHKa
[0CTOBEPHOCTU M BaMAaLMA AaHHbIX (BKAOYaA KOHTEHT, CreHepupoBaHHbIn UN).

2. Uundposaa KomMmyHMKaumMa n coTpyaHuyecTBo: Bsaumopelicteue uvepes umoposble naatdhopmsl,
CeTeBOM 3TUKET, ynpasneHne unppoBoit MAEHTUYHOCTbIO.

3. CospgaHue undpoBoro KoHTeHTa: MporpammmnpoBaHme, peaakTUpPoBaHWE MyIbTUMEAMA, MOHUMaHWe
aBTOPCKOro npasa U paboTbl C aArOPUTMamMM reHepaTMBHOro UU.
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4. besonacHoctb (Cybersecurity Awareness): 3almTa NepPCOHa/fbHbIX  AaHHbIX, YCTPOWCTB,
KOHOMAEHLUMNANbHOCTU U MEHTA/IbHOMO 340P0BbA B LMPPOBON cpese.

5. PeweHune npobnem (Computational Thinking): Hactpolika undpoBbIXx MHCTPyMeHTOB nog 6usHec-
3a/1a4u, BOCMNOJIHEHNE COBCTBEHHbIX TEXHONOIMYECKUX Npobenos.

3. MaTemaTnyeckoe moaenMpoBaHme AMHaAaMMUKKN LMPPOBOro YesI0BEYECKOro KanuTana

B oTAnMuMe OT TPaAMUMOHHbLIX HABbIKOB, LMGPOBble KOMMETEHLMU MNOABEPNKEHbI BbICOKOMY Temmy
TEXHO/IOTMYECKOTO YCTapeBaHUA (MopasbHOIO M3HOCaA).

3.1. MpomnsBoacTBEHHAA PYHKLMA C y4eTOM LMPPOBOro HEN0BEYECKOrO KannTana

PacwmnpeHHasa MaKpPOIKOHOMMYECKAA NPON3BOACTBEHHAA GYHKLUMA NPUHUMAET BUA,

SSY(t) = A(t) \cdot K(t)M\alpha \cdot L(t)*\beta \cdot H_d(t)*{1 - \alpha - \beta}$$

roe:

e SY(t)S — COBOKYMHbIM BbIMYCK SKOHOMUKMY;

o SA(t)S — ypoBeHb COBOKYMHOM $pakTOpHOM npounssoautensHocTtu (TFP);

o SK(t)S n SL(t)S — dusmyeckunin KanuTtan n 06bem HeKBaIMPULMPOBAHHOIO TPYAa;

e SH_d(t)S — arpernposaHHbIit 06bem LMbPOBOro YENOBEYECKOro KanuTana;

¢ S\alpha, \beta \in (0, 1)S — 3nacTMYHOCTH BbINyCKa NO COOTBETCTBYIOLLMM PaKTOPaM.

3.2. InHammMKa HaKkonaeHna n obecL.eHeHMA HaBbIKOB

M3meHeHue 3anaca unmdpoBOro YeNoBeYECKOro Kanutana paboTHuka SH_{d,i}S Bo BpemeHn onucbiaeTca
anddepeHumanbHbIM YpaBHEHNEM:

SS\frac{dH_{d,i}(t)}{dt} = \mu \cdot |_{edu}(t)*\theta \cdot H_{d,i}{t)*{1-\theta} - \delta_d(\lambda) \cdot
H_{d,ilt)$$

roe:

o Sl {edu}(t)5 — wmHBecTMUMM paboyero BpemeHM U CPeACTB B HernpepbiBHOe 0byuyeHue
(Reskilling/Upskilling);

o S\mu > 0S — Ko3pPMUMEHT 3PPEKTUBHOCTU YCBOEHMA HOBbIX 3HAHWUIA;

¢ S\theta \in (0, 1)$S — napameTp oTAaun oT 06YyYaIOLLMX MHBECTULINIA;

e S\delta_d(\lambda)S — ckopoctb MopanbHOrO M3HOCa HaBbIKOB, ABAAIOWAACA BO3pacTatoLleit
dyHKLUMe oT Temna TexHosiornmyeckoro nporpecca S$\lambdas:

SS\delta_d(\lambda) = \delta_0 \cdot e*{\gamma \cdot \lambda}$$

MaTtematuyeckas mMofeslb AEMOHCTPUPYET, YTO NPU BbICOKOM TeMNe TEXHONOMMYECKMX W3MEHEHWUI
S\lambda$ oTcyTcTBME NOCTOAHHbLIX MHBeCTMUMIA B 06yueHme (SI_{edu} = 0S) npuBOAUT K 3KCMOHEHLMAALHOM
Aerpagaumm npodeccruoHanbHol LeHHocTv coTpyaHunka SH_{d,i}(t) \to 0S.

5. Ctpateruu Reskilling, Upskilling u Lifelong Learning

Ona npenoTBpallleHunna CTPYKTYpHoOM 6e3pabotuubl u geduumnta KagpoB TpebyercAa nepecTpomka
WHCTUMTYTOB 06pa3oBaHMA U KOPNOPATUBHOTO YNPaBAEHUA:

1. MukpokBannudpukaumm mn mukpocteneHn (Micro-credentials): Mepexos OT ANMHHbLIX 4-NETHUX
06pa3oBaTeNibHbIX MPOrpaMm K KOPOTKMM MOAY/NbHbIM WMHTEHCMBaM (3—6 MmecAueB), NOATBEPXKAAEMbIM
uMdpoBbiMU cepTUdUKATAMM U CMapPT-benarkamu.

2. KopnopatusHble yHuBepcuTeTbl U EdTech-nnatdopmbl: MHTerpauma LMS/LXP cuctem ¢ aganTUBHbIMM
anroputmamu obydyeHua Ha pabodyem mecTe (Learning in the Flow of Work).

3. PasBuTue rmbKMx HasbikoB (Soft-Digital Skills): YcuneHne ¢oKyca Ha CUCTEMHOM MbILLIEHUM,
3MOUMOHANbHOM WHTENNEKTE, KPUTUYECKOM aHanuse M ymeHun ¢opmyanpoBaTb 3adayunm Aas CUCTEM
WCKYCCTBEHHOTO MHTE/I/IEKTa.

6. 3akntoueHne

Undposana rpamMoTHOCTb U WMHBECTUMLMM B UMPPOBOIN YeNoBEYECKMI KanWuTan CTAHOBATCA 1aBHbIMMU
ycnosuamm obecnevyeHns HauMOHaANbHbIN KOHKYPEHTOCNOCOBHOCTU N UHAMBUAYANbHOM BOCTPEOOBAaHHOCTM HA
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pbIHKe TpyAa. ABTOMATU3aUMA N UCKYCCTBEHHDIA MHTENNEKT HE YHUUTOXKAIOT TPYA, KaK TakOBOW, HO KapAMHabHO
BUAOM3MEHAIOT ero cTpyKTypy. MobeguTtensimm B uMdpoBO IKOHOMMKE CTAHOBATCA SIKOHOMMUYECKME CUCTEMDI U
WHAMBUAbI, BbICTPOUBLUME TMOKME MexaHM3Mbl HernpepbiBHOro obpasoBaHua (Lifelong Learning) n cnocobHble
CUHXPOHU3MPOBATb CKOPOCTb O6HOBNEHMA COOCTBEHHbIX HABbIKOB C TEMMNAaMM TEXHOOTMYECKOrO Nporpecca.
CnN1coK Ucnonb3oBaHHOW ANTepPaTypbl:

1. Becker, G.S. (1993). Human Capital: A Theoretical and Empirical Analysis, with Special Reference to Education
(3rd ed.). The University of Chicago Press.
2. Autor, D.H., Levy, F., & Murnane, R. J. (2003). The Skill Content of Recent Technological Change: An Empirical
Exploration. The Quarterly Journal of Economics, 118(4), 1279-1333.
3. Vuorikari, R., Kluzer, S., & Punie, Y. (2022). DigComp 2.2: The Digital Competence Framework for Citizens.
Publications Office of the European Union.
4. World Economic Forum. (2023). The Future of Jobs Report 2023. WEF, Geneva.

© banmblipagosa A., 2026

YAK 33
bewepos C.,
CtyaeHT HCTUTYT TeNeKOMMYHMKAUUI U MHGOPMATUKM TypPKMEHUCTAHA
I. Awxabag TypKMeHUCTaH
HayuHbit PykoBoauTenb: AmaHos X.,
MNpenogasatenb NHCTUTYT TENEKOMMYHUKaLUMIA U MUHOOPMATUKN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

YNPABJIEHNE PUCKAMMU B TOTUCTUKE: OT PEAKTUBHbIX MEP
K NPEAUKTUBHOM YCTONYMBOCTM LLEENOYEK NOCTABOK

B ycnosuAx rnobanbHoN HecTabunbHOCTKW, TeoNOAUTUYECKUX TpaHchopmaumii U KAMMATUYECKUX
M3MEHEHU ypaB/ieHMe pUCKamm B LenodKkax noctaBok (Supply Chain Risk Management, SCRM) npeBpatuioch
W3 BCNOMOraTesibHON QYHKLMW B CTPATErMUECKUn 3N1eMeHT BbIKMBaHUA BU3Heca. 3aepKKM NOCTaBoK, cbou B
paboTe NoOpToB M peskue KosebaHusa TapudHbIX CTaBOK CMOCOOHbI MFHOBEHHO Pa3pyLUMTb MApPKUHAIbHOCTb
npeanpuatua. CospemeHHbli noaxon K SCRM TpebyeT nepexoaa OT PeaKTUBHOIO YCTPAHEHUA NOCNeACTBMMI K
NMOCTPOEHUIO NPEANKTUBHBIX M aAAaNTUBHbIX JIOTMCTUYECKMUX CUCTEM.

1. KnaccudpumKauma pucKoB B NOrMCTUYECKMUX CUCTEMAX

3ddeKkTMBHOE ynNpaB/ieHWE HauyMHAeTca C CUCTEMHOM KnaccuduKaumMm MNOTEHUMAsIbHbIX  Yrpos.
JNloructnyeckme pUCKM pasgenAloT Ha [ABEe OCHOBHble TPymnMbl: BHYTPeHHUE (onepauuoHHble) W BHEeLWHUue
(cpepoBbie).

BHyTpeHHue pUCKU (KOHTpoAMpyemblie)

e OnepauyMoHHbIe U CKNaacKue cbomn: HeKoppeKTHbIN MHBEHTAPM3ALLMOHHDIM YYET, YeN0BEeYECKUA PpaKTop
NpM KOMMJEKTAUMM 3aKa3oB, MOJIOMKA MOrpy304HO-Pasrpy304yHOlM TEXHMKM, Mop4Ya CKoponopTAalleincs
NpPoAYKLMM U3-33 HAapYLUEHUA TEMMEePaTYPHOro pexuma.

o UT-pucku n cbomn nHdpactpykrypol: Otkas cuctem WMS (Warehouse Management System) nam TMS
(Transportation Management System), yTeukM KOMMepPYECKUX AaHHbIX, Knbepatakm Ha LMbpoBble CEPBUCHI
yrnpasaeHUsa ABUKEHUEM.

e dYHaAHCOBO-pacyeTHble PUCKU: KaccoBble pa3pbliBbl, 334€PKKM OMNAAT MO KOHTPAKTAM, HEONPaBAAHHbIN
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POCT NOTUCTUYECKUX U3LEPIKEK U BANOTHbIE KONeBaHUs.

BHeluHWe PUCKU (HEKOHTpoAUpyemble)

e CHab}KeHYeCKMe U KOHTpareHTCKMe PUCKU: BaHKPOTCTBO KPUTUYECKM BaAXKHbIX MOCTaBLUUKOB,
MOHO03aBMcMMOcCTb (Single Sourcing), noctaBasemblt 6pakK, HapyLeHNe CPOKOB OTIPY3KU.

e TPaHCNOPTHO-TPaAH3UTHble 6apbepbl: BIOKMPOBKM K/OYEBLIX MOPCKMX M CYXOMYyTHbIX apTepPUH,
TAMOXKEHHbIe 3aJePKKN, AedULUT KOHTEMHEPOB UM CMEeLMANIU3MPOBAHHONO NOABUKHOIO COCTABa.

e Fleononutuueckme wu ¢opc-maxkopHbie ¢GaKTopbl: CaHKUMOHHbIE OrpaHUYeHUA, U3MEHEHUe
TAaMOXKEHHbIX NMOLNH, CTUXMIAHbIE BeACTBUA U ANULEMUONOTNYECKNE OTPAaHNYEHMUS.

2. 3tanbl U METOA0/10MMA OL,EHKN PUCKOB

Mpouecc ynpaBneHUs pPUCKaMWU pernameHTupyetca cTaHaaptom ISO 31000 u npeacTaBnaset cobow
HenpepbIBHbIM LUK/, COCTOALLMIA M3 YETbIPEX KAHOYEBbIX LLArOB:

1. WUpentnoumkauma mn KaptuposaHue (Risk Mapping): CocrtaBneHve p[eTanbHOM KapTbl LENOYKM
NoCTaBOK C PUKcaumen Bcex y3noB (Cknagbl, NopTbl, Xabbl) U onpeaeneHne «yskmx mect» (Single Points of
Failure).

2. KonuuectBeHHas oueHKa: PacyeT MHTerpasbHOro nokasartena pucka (SRS) Ha ocHoBe BepoATHOCTM
ero Bo3HWKHOBEHMA (SPS) 1 noTeHumanbHoro yuepba (SIS):

SSR = P \times 1SS

3. PaH}XupoBaHMe U NOCTPOEHMEe MaTPULbl PUCKOB: PacnpeaeneHne MaeHTUGUUMPOBAHHbBIX YIPOo3 No
30HAM KPUTUYHOCTM (HU3KUIA, CpeaHUI, BbICOKUA, KPUTUUYECKUIA YPOBEHD).

4. Paspabotka U BHeapeHUe nNnaHa pearmpoBaHus: OnpenesieHNe OTBETCTBEHHBIX JINL, PE3EePBHbIX
6104KETOB M aITOPUTMOB AEMNCTBUIN NPU PeaNM3aLLMm HEFraTUBHbIX CLLEHAPUEB.

3. MaTpuua cTpaternii MUTUrauum pucKkos

BbIbOp KOHKPETHOro MeToAa ynpaBieHUs 3aBUCUT OT KPUTUMYHOCTU PUCKA U CTOMMOCTU peanusaumu
3aLUUTHBIX Mep.

Crparerus MexaHusm pencTeuns MNpaKTnyeckuii npumep B N1OIMCTUKE

CHuKeHue (Mitigation) YMeHbLeHne BEpOATHOCTH YctaHoBKa loT-AaTunKoB AN HenpepbIBHOTO
BO3HWKHOBEHWA MAN MaclwTaba MOHUTOPUHIa TeMnepaTypbl M BUOpaLun
yuepba. CKOPOMOPTALLMXCA rPy30B.

Nepepaua (Transfer) MepenoxeHne prHaHCOBOM MonHoe cTpaxoBaHWe rpy30B M OTBETCTBEHHOCTH
OTBETCTBEHHOCTM Ha BHELIHWe nepeBO34YMKa, MePeHOC CKNAACKMX onepaLuin Ha
CTPYKTYpbI. 3PL/4PL-onepaTopos.

Ousepcndpukauyma PacnpegeneHune Harpysku ana Mepexog ot moaenw Single-sourcing Kk Multi-

(Diversification) WCK/IIO4EeHMA 3aBUCUMOCTUN OT OAHOIO sourcing (npuBneYeHne HECKOIbKMX NOCTaBLUMKOB U
MCTOYHMKA. aNbTEPHATUBHBIX TPAHCMOPTHbIX KOPUAOPOB).

YknoHeHue (Avoidance) OTKas oT bM3Hec-onepaLuii, HecyLmx MckntoueHne TPaH3UTHBIX MapLLIPYTOB Yepes 30Hbl
Henpuemaemblli ypoBeHb PUCKa. reonoINTUYECKOM HecTabunbHOCTH.

Mpunsatune (Acceptance) Ob6ocHOBaHHOE COXpaHeHWe pUcKa C 3anoxeHue pesepsHoro 6oaxkeTa (1-3%) Ha
dbopmmnpoBaHMem pesepBoB. He3HauyuTeNbHOE NOoBpeXAEHNE CTaHAAPTHOM

YNaKOBKW.

4. Undposas TpaHchopmauyma: npeanKTueHblii SCRM

BHegpeHue TexHonormi NHayctpum 4.0 KapgmMHanbHO MEHAET CKOPOCTb pPearMpoBaHMA JI0TMCTUYECKUX
0OnepaTopoB Ha BO3HUKAKOLLME YIPO3bl.

e Supply Chain Control Towers («bawHu ynpaBaeHua»): EauHble CUTYaLMOHHbIE LLEeHTPbI, arpernpyoLipe
AaHHble ¢ GPS/GLONASS TpeKkepoB, Mopckux AlS-pafiapoB M METEOPONIOTMYECKMX CTaHUMIN B peasibHOM
BPEMEHM.

o ICKYyCCTBEHHDbI MHTENNIEKT U NPEeAUKTUBHAA aHaIMTUKA: AropuTmbl U/ aHanU3npyoT MCTopUYeckue
AaHHble U TEKYLLYI AOPOXKHO-TPAHCNOPTHYHO 06CTaHOBKY, 3apaHee NPOrHO3UPYA 3a4EPHKKN Ha TaMOXKHE UK B
nopTax M aBTOMATUYECKN NepecTpanBsas MapLipyThbl.

e LUndpoBsble ABOIHUKM LenoyeK noctaBoK (Digital Twins): BupTyanbHoe moaennmpoBaHWe CTPEeCCoBbIX
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cueHapwues (Hanpumep, 3aKpbITUE KPyNHEeMLero NnopTa UM Pe3KU CKaYoK Cnpoca) ANA NPOBEPKM YCTOMUYNBOCTH
WMHOPACTPYKTYPbI 40 HACTYNIEHMA peasibHOro Kpmsuca.

e Nearshoring u Friendshoring: Crtpaternyeckuin caBur ot arpeccMBHoM onTummusaumm 3atpart (Just-in-
Time) kK obecneyeHunto HagexHocTu (Just-in-Case), BbiparkatoLmniica B nepeHoce NpoM3BOACTB U CKIaAoB 6nKe
K KOHEYHbIM pPbIHKam cbbITa.

CNUCOK UCNO0/Ib30BaHHOW NIUTEpPaTypbl:

1. CnacteHuH B.A. Megaroruka: yueb. nocobue gns cryq. Bbicw. neg. y4yeb. 3asegeHuin. — M.: Akagemus, 2011.
2. boppaoBcKas H.B., Pean A.A. MNeparoruka: YuebHuk ana sysos. — CM6.: MNutep, 2006.
3. depepanbHbIii 3aKkoH «06 obpasoBaHMK B Poccuiickon degepaunmn» Ne 273-$3,

© bewepos C., 2026

YAK 33
Fasakos 4.,
CtyaeHT HCTUTYT TeNeKOMMYHMKAUUI U MHGOPMATUKM TypPKMEHUCTAHA
I. Awxabag TypKMeHUCTaH
HayuHbit PykosoguTtenb: Heaupos A.,
Mpenogasatenb MHCTUTYT TENEKOMMYHUKALUMIA U MHOOPMATUKN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

YMHbIE TOPOJA (SMART CITY) U ABTOMATU3ALIMA TPAHCNOPTHO-NOTMCTUYECKUX CUCTEM:
APXUTEKTYPHbIE NPUHLUUNbI, KOHLUENLUNA ITS U MATEMATUYECKOE MOAENUPOBAHUE TPA®UKA

AHHOTauuA

B cTatbe paccmatpuBaeTcAa KoHuenuua «YMHoro ropoga» (Smart City) B KOHTEKCTe MWHTerpauuu
WHTENNIeKTYaslbHbIX TpaHcnopTHbIX cuctem (Intelligent Transportation Systems — ITS) u aBTOomaTusauuu
rOpOACKON NOrUCTUKMK. MpoaHaIM3NMPOBaHbl APXUTEKTYPHbIE YPOBHWU YyNpas/ieHMA LUPpPOBOA TpPaHCNOPTHOM
NHdpacTpyKTypol (loT-ceHcopbl, V2X-kommyHukaumn, Edge/Cloud-BbluMcneHuns), metoabl aBTOMaTM3aLUK
NacCa*KMPCKUX W TPy30BbIX NEPEBO30K, A TaKMKe aJropUTMbl AMHAMMYECKOrO YnpaBaeHUs CBETOPOPHbIMMU
06BbEeKTaMM Ha OCHOBE TEOPUM MACCOBOro OBCNYXKMBAHWA M aNrOPUTMOB ONTUMM3aLMK rpadoB. BbiaeneHsl
KNtoyeBble BbI30Bbl cdepbl: Knbepbe3onacHOCTb MNOAKAIOYEHHOrO TPAHCMOPTA, aAanTaums aBTOHOMHbIX
TPaAHCMNOPTHbIX cpeacTs (AV) u macwTabmupoBaHMe CETEBbIX MPOTOKO/IOB.

Kniouesble cnosa:
YMHbIN ropog, Smart City, MHTeNNeKTyaibHble TpaHCNopTHble cuctembl (ITS), V2X, AMHaMmmnyeckoe ynpasneHue

TpaduKom, loT, nornctmka nocneaHet munm (Last-Mile Logistics), aBTOHOMHbIV TpaHCNOPT, ONTUMKU3aLMA rpadoB.

1. BBegeHue n KoHuenuumsa undpposoin yp6aHUCTUKN

NHTeHCMBHBIM  pocT ypbHaHM3auMM Bbi3biBAeT BbICOKYHD HArpysKy Ha TOPOACKYH TPAHCMOPTHYHO
MHOPACTPYKTYPY, BblparkatoLytocs B 3aTopax (MpobKax), NOBbIWEHWN YPOBHA BbIOPOCOB YrAeKUC/IOro rasa
(SCO_2S) 1 cHMKeHUM 3KoOHOMMYECKOM 3 IEKTUBHOCTU rPY30NepeEBO30K.

B KoHuenuun Smart City TpaHCNOPTHO-NOIMMCTUYECKUA KOMMAEKC nepectaeT ObiTb MacCMBHOWM
COBOKYMHOCTbIO AOPOT U TPAHCMOPTHbIX cpeacTs. OH TpaHCchOpMUpPYETCA B eguHYLo Kubepdpusmnueckyto cuctemy
(Cyber-Physical System — CPS), ¢pyHKLMOHMPYIOLLYIO Ha OCHOBE AaHHbIX B peasibHOM BpemMeHu, 06paTHO CBA3U
W NPeAMKTUBHOM aHAIUTUKM.
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2. ApXUTEKTYpPHbIe YPOBHU UHTENIEKTYabHbIX TPAHCNOPTHbIX cuctem (ITS)

NHdpacTpyKTypa ITS B yMHOM ropoze cTpoutca Ha 6ase YeTblpexBKAaAHON apXUTEKTYPHON MOAENN:

1. CeHcopHblii ypoBeHb (Sensing & Data Collection):

0 WHayktMBHble neTnesBble aeTekTtopbl, LiDAR-cKaHepbl, BuaeoKamepbl C  HeNpoOCeTeBbIM
pacnosHaBaHnem Homepos (ANPR).

0 [aTyMKu TenemaTuKu Ha obLiecTBeHHOM U rpy3oBom TpaHcnopTe (GPS/T/TOHACC, akcenepomeTpbl).

0 WHTennektyanbHble 6opToBbie ycTponctea (On-Board Units — OBU) n AopoXHble KOHTPOEPbI
(Roadside Units — RSU).

2. CeteBoii ypoBeHb U NpoToKobl cBA3U (V2X Connectivity):

0 V2l (Vehicle-to-Infrastructure): O6meH AaHHbIMK MeXAay aBTOMOBMAEM N cBETODOPOM/A0POMKHbIM
3HaKoOM.

0 V2V (Vehicle-to-Vehicle): MpegynpexaeHme CTONKHOBEHUI U KOOPAMHALUMA aBTOHOMHbIX KOJIOHH
(Platooning).

0 V2P (Vehicle-to-Pedestrian): 3aumTa newexoq0B Ha nepexoaax.

o Npotokonsl: C-V2X (Cellular V2X Ha 6a3e 5G/6G) 1 Dedicated Short-Range Communications (DSRC /
IEEE 802.11p).

3. YposeHb BbluncneHumii (Edge & Cloud Computing):

0 Edge Computing: MepBnyHaa 06paboTKa BMAEOMNOTOKA U MTHOBEHHOE NepeKntoveHne cseTtodpopos
Ha IOKaNbHbIX KOHTPoAepax (3agepKa $S< 10S mc).

0 Cloud Computing: TnobanbHoe NNaHUPOBAHWE FOPOACKMX MapLLIpyTOB U arperauma BIG DATA.

4. MpuknagHoii yposeHb (Services & Applications):

0  Cuctembl NPUOPUTETHOTO NPoe3aa 06LLeCTBEHHOIO U SKCTPeHHOro TpaHcnopTa (Transit Signal Priority
— TSP).

0 MynbtumogansHble naatdopmbl Mobility-as-a-Service (MaaS).

3. ABTOMaTM3aLMA IOTUCTUKM «nocnegHet muan» (Last-Mile Logistics)

YnpasieHue rpy30noTOKammM B YCNOBUAX NAOTHOM ropoAcKOMn 3acTPOMKKM aBaseTca Hanbosee 3aTpaTHbIM
3/1EMEHTOM /lIorMcTUYecKom Lenm (4o $50\%S ot 0bLwmx pacxofoB Ha 4OCTaBKy).

3.1. TopoacKkne MUKpPO-Xabbl 1 aneKkTpuduKaumus

BHeApeHMe KOHCONMAMPOBAHHbIX FTOPOACKUX normctuyeckux ueHtpos (Urban Consolidation Centres —
UCC). KpynHorabapuTHbI rpy30BOiM TPaHCMOPT pasrpy*kaeTcA Ha nepudepun ropoga, nocsie yero ToBapbl
pacnpeaenstoTca ¢ NOMOLLbIO Masoro 31eKTPUYecKoro TpaHcnopTa (e-cargo bikes, nerkne EV-dyproHbi).

3.2. ABTOHOMHaA A0CTaBKa

e HasemHble po6oTbi-Kypbepbl (AGV): Mcnonb3oBaHWe aBTOHOMHbIX KOJECHbIX 60TOB A/1A AOCTaBKM
ManorabapuTHbIX rPy30B NO TPOTyapam U MeLexoaHbIM 30HaM.

e fipoHbl (UAV): AspoaocTaBka MegMKAaMEHTOB M CPOYHbIX MOCbIIOK MO CheuunanbHO BblAeNeHHbIM
BO3AyLWHbIM Kopuaopam (Unmanned Traffic Management — UTM).

4. MatemaTuyeckue moaenu ynpasieHUA TPAHCNOPTHbIMU NOTOKaMK

4.1. Mogaenb NAOTHOCTM NOTOKa U PyHAAMEHTaNIbHaA Auarpamma TpadpuKka

CBA3b MEXAY WHTEHCMBHOCTbIO ABWMMeHuAa $q$ (aBTo/uac), mnotHocTbio SkS (aBTo/KM) M cpeaHei
CKOPOCTbIO SVS (KM/u) onucbiBaeTcs 6a30BbiM ypaBHEHMEM MMAPOAMHAMUYECKON aHanormmn Tpaduka (Mogenb
Nanitxunna-Yusema-Puuapaca, LWR):

$$q =k \cdot vS$

Mpu AOCTMMKEHUM KpuTUyeckoW nnotHoctn Sk_{crit}S ckopocTb MoTOKa nagaer, 4TO NPUMBOAUT K
o0b6pas3oBaHMIO 3aTOpoB. 3afada adanTUBHOrO ynpas/ieHusa cBeTodopaMyM — YyAepXuBaTb MAOTHOCTbL Sk <
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k_{crit}s.
4.2. Anroputm aganTMBHOro ynpasaeHusa ceetopopom (Moagennb 3aaepkeKk Bebctepa)

CpegHan 3agepskka S$SdS oAHOro aBTOMOBUMAA Ha PEryivMpyemom MepeKkpecTKe pacCYMTbiBaeTcA Mo
dopmyne BebeTepa:

SSd =\frac{C (1 -\lambda)*2}2 (1 - \lambda \cdot x)} + \frac{x*2}{2 q (1 - x)} - 0.65 \cdot \left( \frac{C}{q"2}
\right)*{1/3} \cdot x*{(2 + 5\lambda)}$$

roe:

e SCS — ganTenbHocTb UMKna ceetodopa (cek);

e S\lambda =g/ CS — nona apdpeKkTMBHOro 3eneHoro curHana Sgs B UMKAE;

e 50S — MHTEHCUBHOCTb NPUBLIBAIOLLErO NOTOKA;

e Sx =q/ (s \cdot \lambda)S — ypoBeHb saturation (HacbiweHua), rae $sS — NOTOK HacbILLEHKA.

AnHamuyeckne anropmutmbl Smart City B peskMme peasibHOro BpeMeHu M3MeHAIOT A/IMTeNnbHOCTb das Sg_is
Ha OCHOBE AaHHbIX |0T-4aTYNKOB, MUHUMU3UPYA LEeNEBYIO GYHKLMIO CyMmMapHOM 3aaepku S\sum d_i\to \minS.

4.3. OnTMMM3ayma n1orucTuyeckux mapupytos (VRP)

ABTOMaTU3aLMA AOCTaBKM ONMPAETCA Ha peleHre 3aA4aum MapLupyTU3aLmMm TpaHCNopTa ¢ BpeMeHHbIMU
okHamu (VRPTW). Ha rpade SG = (V, E)S MuHUMU3MpPYeTca cymmapHaa ctoumoctb nyTtn Sc_{ij}s:

SS\min \sum_{i \in V}\sum_{j \in V}\sum_{k \in K} c_{ij} x_{ijk}$S$S

MPU OrpaHNYEHUAX Ha rPy30MOAbEMHOCTb TPaHCNOPTHbIX cpeacTts Sk \in KS, cobnogeHne BpemeHHbIX
OKOH Joctaskn S[a_i, b_i]S pna kakpgoro kaventa Si \in VS u aumutbl pabouero BpemeHu
BOAUTENIei/aBTOHOMOB.

6. KntoueBble npo6aembl 1 Bbi30Bbl BHEAPEHUA

1. KubepbesonacHoctb u V2X-yassumoctu: Komnpometauma RSU-KoHTponnepos unu sanom C-V2X
KaHa/loB CBA3M MOMKET MPUBECTM K HAaMEPEHHOMY CO3L4aHWI0 TPAHCMOPTHbIX KONANCOB WAW yAaNeHHOMY
nepexsaty ynpasaeHMUA aBTOHOMHbIMW MaLLMHAMM.

2. BbicOKMe Hauya/ibHble KanuTasoemKkue 3atpatbl (CapEx): HeobxoaMMOCTb TOTa/IbHOrO MOKPbITUSA
[OPOXKHOW CETM BbICOKOCKOPOCTHOM CBA3bI0 5G/6G, ONTUYECKMMM IMHUAMM U CEHCOPHBIM 060pYyA0BaHNEM.

3. Mpobnema cmewaHHoro Tpaduka (Mixed Traffic): OnuTenbHbli nepexoaHbii nepuoa, npwu
KOTOPOM aBTOHOMHbIW TPAHCMOPT BbIHYXAEH COCYLLEeCTBOBaTb C TPAAUUMOHHLIMM aBTOMOOMAAMM nof
ynpasaeHUeM N0LeNn.

4, 3aWmnTa NepcoHaNbHbIX AaHHbIX: MaccoBblli cOOp reono3nUMOHHBIX AAHHbIX, Pacrno3HaBaHWe
HOMEpPOB N BUOMETPUN MeLexoaoB TPebYIT coboaeHUs CTPOTUX perynaTopHbix Hopm (GDPR v gp.).

7. 3aknoueHue

ABTOMATU3aLMA TPAHCMOPTHO-NOTUCTUYECKUX CUCTEM ABAAETCA GyHAAMEHTANbHOM ONOPON KOHLEMLMU
Smart City. MNepexon OT NacCMBHOW AOPOXKHOM MHOPACTPYKTYPbI K WMHTENNEKTYaNbHOW Kubepdusnyeckom
3KOCUCTEME MO3BOMAET CHM3WTb TPAHCMOPTHblE 3adepKM Ha S$20\text{--}30\%S, CywecTBEHHO COKpPaTUTb
yrnepoaHbld cneg M ONTUMU3MPOBATL TOPOACKYHD NOTUCTUKY. [anbHelwee pa3suTue oTpacan bGyaet
onpeaensaTbCa MacCoOBbIM BHEAPEHMEM aBTOHOMHbIX TPAHCMOPTHBIX CPEACTB, pa3BUTUEM V2X-KOMMYHUKaLMI U
npumeHeHnem UM ana rnobanbHON ONTUMM3ALLMM CNOMKHbBIX FOPOACKMX MOTOKOB.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. CnacteHuH B. A. MNepgaroruka: y4eb. nocobue gas ctya. Bbicl. neg. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. boppoBcKas H. B., PeaH A. A. lNMeaarorunka: YuebHuk ana sysos. — CM6.: Mutep, 2006.
3. ®epepanbHbIii 3aKkoH «06 obpasoBaHMK B Poccuiickon degepaunmn» Ne 273-P3,
© lasakos ., 2026
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YAK 33
Fengpumblipagos bl.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHOPMATUKM TYpKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenb: AKmammepgosa .,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMI U MHGOPMATUKN TypPKMEHUCTaHa
I Awxabag TypKMeHUCTaH

ANNbTEPHATUBHbIE ®UHAHCOBbIE MUHCTPYMEHTbI B LUGPOBOWN 3KOHOMMKE:
MWKPO®UHAHCUPOBAHUE, P2P-KPEAUTOBAHUE N KPAYADPAHANHIOBbLIE NJIATOOPMbI

AHHOTauuA

B cTaTbe npoBegeH KOMMJIEKCHbIV aHa/M3 afibTePHATUBHbIX MEXaHWM3MOB GUHAHCMPOBAHUA B YCAOBUAX
umdpoBol TpaHchopmaumMm GUHAHCOBOro cekTopa. PaccmaTpuBaloTCA 3BOMOUUA MUKPOPUHAHCUMPOBAHMUS,
apPXUTEKTypa paBHOMpPaBHOro KpeautoBaHus (P2P), a TakKe 3KOHOMWYECKMe MoAaenun u Knaccudukaums
umMdpoBsbix KpayadaHauHrosbix nnatpopm. Ocoboe BHMMaHUE yAENEeHO MAaTEMATUYECKMM MOAE/IAM OLLEeHKMU
PUCKOB, aNroputTmMam aBTOMaTU3MPOBAHHOIO CKOPWHra WU CUHEPrMM anbTepHaTUBHbIX nnatdopm c FinTech-
WMHCTPYMEHTaMM (BKAtoYas ONIOKYEMH W CMapT-KOHTPaKTbl). CPopmMynmnpoBaHbl  KAKOYEBbIE PUCKU U
WMHCTUTYUMOHaNbHble 6apbepsbl, onpegenaolwme BEKTOP HOPMaTUBHO-MPABOBOIO PerynpoBaHMA pPbiHKa.

Kniouesble cnosa:
MUKpOodUHaHCcHpoBaHue, P2P-kpeautoBaHue, KpayadaHauHr, FinTech, CKopuHr, anbTepHaTUBHOE
dUHaHCMpPOBaHME, KPEAUTHbIN PUCK, CMAPT-KOHTPAKTbI.

1. BBegeHue

OrpaHMYeHHOCTb TPAANLMOHHOTO 6AaHKOBCKOrO CEKTOpa B 06C/YKMBAHMM Masioro busHeca, CTapTanos u
du3nyeckux nuu 6e3 KecTkon KpeaAuTHoW uctopum (npobnema financial exclusion) npusena K 6ypHomy
pa3BUTUIO CEKTOpa anbTepHaTMBHbIX ¢uHaHcoB (Alternative Finance). Bbicokue TpeboBaHUA 6aHKOB K
3a/10roBOMy obecneyeHnio U perynaTopHble orpaHudeHus basens II/IV co3aatoT KaccoBble paspbiBbl y
HauYMHalLWMX NpeanpUHUMATENEN.

Uundposmsaumn CHU3UNa TPaH3aKUMOHHbIE N3LEPHKKM n no3Bosanna chopmnpoBsatb
JeLeHTpann30BaHHble GUWHAHCOBbIE apPXMTEKTYpbl. KnwoueBylo posb B 3TOW TpaHchOpmMauuu Wrpatot
MUKpOodUHaHcoBble MHCTUTYTbI (MFI), P2P-nnatdopmbl 1 KpayadaHANHIOBbIE 3KOCUCTEMBI.

2. UHCTUTYUMOHaNbHbIE OCHOBbI U 3BOMOLMA MUKPODUMHAHCUPOBaAHMSA

MuKpodUHaHCHMPOBaHME BO3HUKIO KaK MHCTPYMEHT npeogoneHua 6efHOCTM NyTem npefocTaBieHuA
MWKPOKPEANTOB JINLAM, HE UMEIOLLMM A0CTYNA K TPAAUUMOHHBIM 6aHKam. MNepexos, OT Knaccuyecknx mogenen
(Hanpumep, Grameen Bank) Kk uyudpoBomy MukpoduHaHcupoBaHuto (Digital Microfinance) cywecTBeHHO
WU3MEHWU/ IOHUT-3KOHOMMUKY NPOLLECCOB.

Mogaenb MUKpodMHAHCOBOTO LeHo0bpa3oBaHus

BbicOKMeE NPOLLEHTHbIE CTaBKM B MMKPOPUHAHCUMPOBAHMM 0OYCNOBAEHBI ONEPALMOHHBIMWN U3AEPKKAMM HA
e4MHU1LY BbIAAHHOIO KanuTana v BbICOKMMK pucKamu aedonTa:

SSr_{mfi} =r_f + OPEX + EL + \piSS

roe:

o Sr_{mfi}S — adpPeKTMBHAA NPOLLEHTHAA CTaBKa MUKPO3aiMa;

o Sr_fS — 6e3pucKoBas cTaBKa NPUB/IEYEHUA KanuTana;

e SOPEXS — onepaumoHHble pacxodbl naatdopmbli/opraHnsauumn Ha obcny»usaHme ogHoro 3aima (s
NPOLEHTHOM BbIPAXKEHUK);
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o SELS — osknpaemble notepm ot gedonta (Expected Loss);

o S\piS — uenesaa Hopma npubbIIM MFI.

B undpoBOoM MUKPODUHAHCMPOBAHMM MUCMONb30BAaHME A[UCTAHUMOHHOW wmaeHTUdUKkaumm (e-KYC) wu
aBTOMaTUUECKO 06paboTKM 3aABOK NO3BOAET COKPATUTb KOMMOHEHT SOPEXS ¢ 20—-30% a0 3-5% oT o6bema
noptdens.

3. ApxuTekTypa u matemaTuyeckme mogenun P2P-kpeantosaHusa

P2P-kpeauTtoBaHue (Peer-to-Peer / Person-to-Person Lending) — 3To mexaHusm direct matching,
UCKAOYaoWmMii 6aHKOBCKOrO MoCpedHMKa W HanpAMylo CBA3bIBAKOWMIA WMHBECTOPOB (3aMmopaBsleB) C
3aeMLLMKaMM Yepes cneuuanmn3npoBaHHyo MHGOpMaUNOoHHY0 naatdopmy.

Fommmmm e + 3anBKa Ha Kpeaut / CKopuHr  + +

| 3aemwmk | > | |

| (Borrower) |< | P2P-Mnatdopma |

i +  Bblgava cpepcts / Morawenve | (P2P Marketplace) |
I I

Fommm +  WHBectuumm / Boibop nyna | |

| WHBecTop | > | |

| (Lender) |< + +

Fommmmmm s + MpoueHTbl + Teno gonra

MogenupoBaHue JOXOAHOCTM U PUCKA MHBECTOPA

Yucrasa oskmaaeman A0XoA4HOCTb noptdena nHsecrtopa SR_{net}S Ha P2P-nnatdopme paccunTbiBaeTca C
yuyeTom BepoaTHocTv gedonTa (SPDS) n nonn notepb npu aedonte (SLGDS):

SSR_{net} =\sum_{i=1}*K} w_i \cdot \left[ (1 - PD_i) \cdot r_i - PD_i \cdot LGD_i \right] - f_{plat}$$

roe:

e SW_iS — pona SiS-ro 3aiima B nopTdene nusecropa (S\sum w_i = 1S);

o Sr_iS — npoueHTHan cTaBka no $iS-my 3anmy;

¢ SPD_iS — BeposaTHOCTb gedonTa SiS-ro 3aemiumka (Probability of Default);

e SLGD_iS — yposeHb notepb npu gedonte (Loss Given Default, obbiiHO $60\text{-}90\%S npwu
HeobecneyeHHOM P2P-KpeanTtoBaHuu);

o Sf_{plat}S — komuccua nnatdhopmbl 3a 06CNYKMBaHME NopThensa.

Ona cHuskeHna SPD_iS nnatpopmbl NpumMeHstoT mawmHHoe obydveHue (XGBoost, Random Forest,
HEMPOHHbIE CETM) Ha OCHOBE a/IbTEPHATUBHbIX AAHHbIX: TPAH3aKLUUMOHHON aKTUBHOCTM, NOBEAEHUA Ha CaiiTe,
COLMANbHBIX CBA3EM U JaHHbIX MOBU/IbHBIX ONEPATOPOB.

4. KnaccudumKaumsa M s3KoHOMMKa LndpoBbIx KpayadaHaUMHIoBbIX naaTdopm

KpayadaHauHr npeactasnseT coboi KonnekTMBHoe pUHaHCMPOBAHWE MPOEKTOB, MPU KOTOPOM KanuTan
npusnekaetca oT 6O/bLUIOTO KOAMYECTBA Y4YaCTHUMKOB (AOHOPOB, WHBECTOPOB) Yepe3 OTKPbITble MHTEPHEeT-
nnatdopmbl.

Knaccudukauma mogeneit KkpayadaHanHra

1. Donation-based (BnarotBopuTenvHbii): MMpuBnedeHne 6e3BO3ME3AHbLIX MOMKEPTBOBAHMIA Ha
COUMANbHbIE MW KY/IbTYPHbIE MHULMATUBDI.

2. Reward-based (C HeduHaHCOBbIM BO3HarpaxkaeHuem): [JoHopbl Nony4yaoT HedUHaHCOBbIE BOHYChI
WK paHHUI aoctyn K npoaykty (Kickstarter, Indiegogo).

3. Equity Crowdfunding (KpayauHBecTuHr): WHBecTopbl MoAy4yaloT A0AM B Kanutane
KOMMaHuUAMKU/akuMn/anemnaeHaHble npaea.

4. Debt Crowdfunding / Crowdlending (KpayaneHauHr): KonnexktMsHoe npeaocTasieHve 3aimoB
ropuandeckum nnuam (B2B KpayaneHamHr).

Mogenb cbopa cpeacts: All-or-Nothing vs. Keep-it-All
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MnaTdopmbl NPUMEHALIOT ABE K/OYEBbIE MEXAHWUKM pacnpeneneHns Kanutana:

e All-or-Nothing (Bcé nnm Hmuuero): ABTOp NpoeKTa Nosy4YyaeT CPeacTBa TOJ/IbKO B C/lydae AOCTUNKEHUA
uenesoro obbema SV_{target}S 3a spema ST_{max}$. Ecam SV_{collected} < V_{target}$, neHbrn Bosspalatorca
WHBECTOPaM. ITO CHUXKAET PUCK Heao0PUHAHCUPOBAHHOCTM NPOEKTA.

o Keep-it-All (Tnbkoe PpuHaHcMpoBaHUe): ABTOop 3abMpaeT BClo cOBPaHHY0 CYMMy BHE 3aBUCUMMOCTU OT
BbINO/HEHUSA LeIN, BbiNauyMBan MNOBbILWEHHYO KOMUCCULIO NaaTdopMme.

5. CpaBHUTENbHbI aHaNN3 UHCTPYMEHTOB a/ibTEPHATUBHOIO GpMHAHCUMPOBAHMA

6. TexHoNOrMYecKan MHTerpaumnsa U NepcnekTUBbl PpasBuUTUA

[NaBHbIM  BEKTOPOM  3BOJIOUMW  afbTEPHATUBHOIO  (GUHAHCMPOBAHUA  ABASETCA  MHTerpauums
OeUeHTpann3oBaHHbIX duHaHcoB (DeFi) n cMapT-KOHTPAKTOB:

1. ABsTOMaTM3auMsA UCMOJIHEHMI 06A3aTeNbCTB: MICNoIb30BaHWE CMAPT-KOHTPAKTOB Ha 6ase 610KYelHa
WCK/IIOYaeT HeobXo0AMMOCTb B Ye/I0BEYECKOM KOHTPO/1e pacnpenesieHma BbinaaT U AMBUAEHAOB.

2. TokeHusaums aktneoB (RWA - Real World Assets): NepeBoa A0Ar0OB UK A0Nei KOMNAHUIN B TOKEHbI
NOBbIWAET JIMKBUAHOCTb BTOPUYHOTO pPbiHKA P2P-3aiiMOB M KpayAMHBECTUHTOBbIX AO/NEN.

3. Cross-border uHsectuumm: Mcnonb3oBaHne cTeMOAKOMHOB CHUMAET BANIOTHbIE U TPAHCTPaHUYHble
KOMMCCUM NPU MeXKAYHapoaHOM KpayadaHauHre.

7. 3akntoveHune

NHCTpyMmeHTbl  MUKpodMHaHCMpoBaHus, P2P-kpeautoBaHMA U KpayadaHaumHra chopmupoBanu
YCTOMYMBbLINA UHCTUTYT anbTepPHATUBHOIO ¢pMHAHCOBOro nocpeaHunyectsa. OHM apdeKTMBHEee HAHKOB 3aMOJIHAIOT
HULLIM BbICOKOPMCKOBOIO M pPaHHero ¢MHaAHCMPOBAHUA 3a CYET aNrOPUTMM3ALUN OLEHKN PUCKA U CHUMKEHUS
TPaH3aKUMOHHbIX uM3AepKeK. [anbHenllee pasBUTUE CceKTopa byaer onpegenatbca 6anaHcom mexkay
YKECTKOCTbIO rOCyapCTBEHHOrO PeryimpoBaHuaA (3aWwmTa HEKBAAUGULMPOBAHHbIX MHBECTOPOB) U BHEAPEHUEM
AeueHTpannsoBaHHbIX FinTech-texHonoruni.

CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. Yermack, D. (2017). Corporate Governance and Blockchains. Review of Finance, 21(1), 7-31.
2. Belleflamme, P., Lambert, T., & Schwienbacher, A. (2014). Crowdfunding: Tapping the right crowd. Journal of
Business Venturing, 29(5), 585-609.
3. Morse, A. (2015). Peer-to-peer crowdfunding. Annual Review of Financial Economics, 7(1), 463-481.
4. World Bank (2020). Global Experiences from Regulatory Responses to Fintech and COVID-19. World Bank
Group Publications.

© Tengumbipagos bl., 2026

YAK 332.1:004.89
Fepacumos F0.M., acnnpaHT
MOCKOBCKMIA GUHAHCOBO-NPOMbILLAEHHbIN YHUBEPCUTET « CUHEpPruay,
r. Mocksa, Poccusa
HayuHbi pyKoBoguTenn: Aammosa M.C.
KaHAMAAT SKOHOMWYECKMX HaYK, OOLEHT
MOCKOBCKMIA GUHAHCOBO-NPOMbILLAEHHBIN YHUBEPCUTET « CUHEpPruay,
r. Mocksa, Poccusa

COBEPLUEHCTBOBAHWE UHCTPYMEHTAPUA PA3PABOTKM CUCTEM NOAAEPKKU NPUHATUA PELLEHUI B
PAMKAX PEAZIM3ALUUN CTPATETMYECKUX 3AAAY PETMOHA/IbHOW 9KOHOMWYECKOW NOJIUTUKN

AHHOTauuA
B HacTosLLel CTaTbe paccmaTpmMBaeTCA ONbIT MPUMEHEHMA COBPEMEHHbIX NOAX0A0B K pa3paboTke cuctem
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noaAaep*KKn npuHATMA pewenunid (CNMP). MNpoBeaeH aHaAM3 OTEYECTBEHHbIX M 3apybeXKHbIX UcciefoBaHUN B
061aCcT UMUTALMOHHOIO MOAENMNPOBAHMUA, UHTEN/IEKTYA/IbHOIO aHaIM3a AaHHbIX, HEYETKOM NOTUKMK, areHTHOro
MOAENNPOBAHUA U MHOTOKPUTEPUANBHOIO aHaNM3a. YCTAaHOBAEHO, YTO KAKOYEBbIM TPEHLOM Pa3BUTUA AAHHOTO
Hanpae/ieHUsa ABAAeTCA nepexod K MbpuaHbIM  afanTMBHbIM - mogenam, wuHTterpauua CMMNP ¢
reoMHGOPMaLMOHHBIMMN CUCTEMAMM, A TAKKE NPUMEHEHME METOL0B MaLLMHHOIo 06y4YeHus 1 pacnpeaeneHHoro
NPUHATUA PELUEHUN.
Kntouesble cnosa:
cMcTeMa Noaaep KK NPUHATUA PeLLIEHN; perMoHasibHas SKOHOMMYECKan NOAUTUKA; CTpaTernyeckoe
NAaHUPOBAHUE; UMUTALUNOHHOE MOAENNPOBAHUE; MHTENNEKTYa IbHbIM aHaU3 AaHHbIX; UHCTPYMEHTAPUIN
pa3paboTku CIMIMP; aganTUBHblE MoAeNN; reOMHPOPMALMOHHbBIE CUCTEMDI.

BeepgeHue

PervoHanbHaA 3KOHOMMKA XapaKTepu3yeTca NMOCTOAHHON HeonpeaeNneHHOCTbIO M BbICOKOM CKOPOCTbIO
M3MEHEHMA BHELWHUX ycnoBuit. OpraHbl rocygapCTBEHHON BNACTU €XKEeAHEBHO OCYLLECTBAAIT 00paboTKy U
aHaNM3 3HAYUTENbHbIX 06BEMOB AaHHbIX, OCYLLECTBAAIT NPOrHO3MPOBAHNE PA3BUTMA CUTYaLMU U BblOUpatoT
MEXAY anbTEPHATUBHbIMU CLLEHAPUAMM Pas3BUTUA TeppuTopuii. B gaHHOM KOHTEKcTe 0cobylo 3HauYMMOCTb
npuobpeTatoT CUCTEMbI NOAAEPHKKU NPUHATUA pewweHuni (CMNP) [1, 2].

TpagMUMOHHbIE SKOHOMMKO-MaTeMaTUYECKME MOAENN, KaK MPaBu/io, He yCneBaloT aAanTMpoBaTbhCA K
M3MEHAIOLWMMCA YC/IOBUSAAM UM He B MOJIHOM MEpPE YYMTbIBAlOT pPernoHanbHyto crneumdury. Bmecte ¢ tem
MHOOPMALUMOHHbIE TEXHOMOIMMW MNPOAO/KAIOT AKTUBHO pPA3BMBATbCA: OONbLIME AaHHbIE, WMCKYCCTBEHHbLIN
WMHTENNEKT U reOMHPOPMALMOHHbIE CUCTEMbI OTKPbLIBAIOT HOBbIE BO3MOXHOCTM A/a npoeKktuposaHua CIMP.
Kpome Toro, pevicteylowee denepasbHoe 3aKOHOAATENbCTBO MNPAMO MNpPeAnucbiBaeT ONMpaTbca Ha
COBPEMEHHbIE aHAIMTUYECKME MHCTPYMEHTbI NPU OCYLLLECTBIEHUMN CTPATErMUYecKoro naaHnMposaHua [3, 4].

Llenb HacTosAwero 0630pa — cMCTEMaTM3MPOBATb CYLLECTBYHOLLME Noaxoabl K pa3paboTke CMIMP, oueHUTb
MX MPEMMYLLLECTBA U OFPaHUYEHMA, A TaKKe ONpeaennTb NepcnekTUBHbIE HanpaBaeHNA AanbHeLWero pa3BuTums.

OcHoOBHble noaxoabl K pa3paboTtke CMNMP B perMoHanbHOM 3KOHOMUKE

B Hactoswee Bpema MOXHO BblAE/IUTb HECKO/IbKO 3HAYMMbIX HanpasneHui. Haumbonee
pacnpoCTpaHeHHbIM ABAAETCA UMUTALMOHHOE MOLEIMPOBAHME HAa OCHOBE CUCTEMHOMN AMHaMMKK. Tak, O. 0.
MaTpakeeBol pa3paboTaHa aHanuTuyeckas CIMP ana PoctoBckoit obnactu, obecneumsarowas cueHapHoe
CTpecc-TecTUpoBaHME 3KOHOMWKM pernoHa. [.J1. BeknapaH npeacTaBuna CUCTEMY MNOAAEPMKKU MNPUHATUA
pelwenunit gna JanoHeBocTouHOro denepasbHOro okpyra Ha nnatpopme AnylLogic, 06beANHAIOLWYIO CUCTEMHYHO
AMHaMUKY, areHTHoe moZeninpoBaHme n reonHpopmaumoHHble KapTol [5, 6].

BTopoi nogxos OCHOBAH HAa MPUMEHEHUWU WHTErpasibHbIX OLEHOK M KOMMJIEKCHbIX MHAWKATOPOB.
MoaobHbIE MHCTPYMEHTbI 06ecneunBaloT 06bEKTMBHOE CONOCTaBNEHNE PETMOHOB U CBOEBPEMEHHOE BblIBNEHUE
CNabblX CTOPOH PA3BUTUA, MUHUMMU3INPYS CYOBEKTUBHOCTb SKCMEPTHBIX CyKAaeHui [7, 8].

TpeTbe HanpaB/ieHMe CBA3aHO C uHTeAneKkTyanunsaumei CMNMP. HeltpoceTeBble Mogenn, METOAbl HEYETKOM
NIOTUKM U TMBpUAHbIE NOAXOAbl AEMOHCTPUPYIOT BbICOKYH 3GGEKTUBHOCTb B YCNOBMAX Aeduumta wam
NPOTUBOPEYMBOCTU UCXOAHbIX AAHHbIX, N03BOAA GOPMANIN30BATb U KaYeCTBEHHbIe NoKasaTtenu [9].

Kpome TOro, BeayTca akTMBHble uccnefsoBaHua B obnactu CMNMP ana MHHOBALMOHHOIO pPasBUTUA
pernoHos. MNpepnaraemble CUCTEMbI CTPOATCA HA OCHOBE aAaNTUBHO-UMWUTALMOHHBIX MOAYEN, YYUTbIBAIOLLUX
WMHTepecbl bM3HECa M OPraHOB BAACTM U CBOEBPEMEHHO aZaNTUPYIOLLMXCA K BHEWWHUM WoKam [10, 11].

MHcTpymeHTanbHble cpeacTBa U NporpammHble niatpopmbl

Ha npakTuke pa3paboTunmKku NPUMEHSIOT KaK YHMBepCabHble cpeabl moaenunpoaHus (Anylogic, Vensim),
TaK U cneuMannsmMpoBaHHble aBTOPCKME KomnaeKkcbl. [Mpumepom nocnegHux cayxut CIMMNP  «JATA»,
npegHasHayeHHas AN OUEHKM BAMAHWMA HaLMOHaNbHbIX MPOEKTOB HA Pa3BUTME pervoHa. Kak npaswio,
noAobHbIe CUCTEMbI BKItOYAtOT 6a3y AaHHbIX, XpaHWUAWLLE MOAeel, aHAINTUYECKM 60K M NONb30BaTe/IbCKUI
nHTepderic [12, 13].
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CyliecTBeHHbIM TpeHAoOM ABnfeTcA WHTerpauua CIMMNP ¢ reoMHPOPMALMOHHBIMKU  TEXHOMOMUAMM.
HarnagHoe kaptorpaduyeckoe npeactaBaeHne AaHHbIX MO3BONAET YUNTbIBATb TEPPUTOPUANBHYIO CELUPUKY U
3a/la4M  NPOCTPAHCTBEHHOIO MJIAHUPOBAHMA, 4YTO OCOBEHHO aKTyaslbHO B KOHTeKkcTe CrtpaTeruu
NPOCTPAHCTBEHHOTO pa3BuTUA Poccuiickoit Pegepaunn [14, 15].

B 3apybeHblXx WUCCNeLOBAHWAX OCHOBHOE BHUMAHWE YAENAETCA MHOTOKPUTEPUANIBHOMY aHannsy
(MCDM), mopenam obuwero pasHoBecua (CGE) u meTogam MalMHHOTO obyyeHus. Ocobbii MHTepec
npeactasnatoT rmbpuaHole metogbl fuzzy MCDM, a TakkKe rnybokoe ob6yyeHMe € MNOAKPENNEHUEM,
npuMMeHsemMble 418 NOMCKa ONTUMAJIbHbIX BapMaHTOB SKOHOMMYECKOMN NoanTukm [16, 17, 18].

Mpo6aembi CyLLecTBYIOLLEr0 MHCTPYMEHTAPUA U HaNpPaB/1IeHUA ero COBepLUIeHCTBOBAHUA

HapAaay ¢ [oCcTuXKeHnamm cnegyet OTMETUTL pAL HeaoCTaTKoB cywecTtsytowmx CMIMP. 3HauntenbHaa YacTb
M3 HUX pa3pabaTbiBaeTCA NOA pelleHne KOHKPETHOM 3a4aum 1 clabo nepeHocMMa Ha apyrue permoHbl. Yacto
HabntofaeTcAa HeAOCTaTOUHAA MHTErpaLmMaA C AeCTBYIOWMMM 6a3zammM LaHHbIX OPraHOB rocy4apCcTBEHHOM BNACTH,
KaQyecTBO NPOrHO30B M MOBeAEHYEeCKME acneKTbl MOLENMPYEMbIX NMPOLLECCOB HEepeaKo OCTAlTCA BHe Nons
BHUMaHUA. [JONOAHUTENbHBIM OFpaHMYMBaOWMM (GAKTOPOM BbICTynaeT Aeduumnt Kagpos, obnagarowmx
KOMMeTeHUMAMM B 061acTV pa3paboTKM NOA0OHbIX CUCTEM.

MepcneKkTMBHblE HanNpaB/ieHUs COBEPLUEHCTBOBAHWS BK/IOYAOT, BO-MEPBbIX, Nepexos K rmbpuaHbim
MOZENAM, COYETAOLMM METOAbl WMCKYCCTBEHHOIO WHTENNEKTa, areHTHOe MOLENUPOBAHME U CUCTEMHYIO
ANHAaMUKY. Bo-BTOpbIX, HeobxoanMma pa3paboTKa OTKPbLITbIX MPOrPamMMHbIX MoAyAeN, AOMYCKaOLLMX NOBTOPHOE
MCMOJIb30BaHME, a TaKXe afanTauusa CUCTEM K YCI0BUAM pacnpeaeneHHOro NpuHATUa pewweHnin [19, 20].

BarkHO o0b6ecneynTb BO3MOMHOCTb CAMOCTOSATENIbHOTO MNPUMEHEHUS MNOZOOHbIX MHCTPYMEHTOB Ha
perMoHasbHOM ypoBHe 6e3 npuBieYEHUA BHELHUX KOHCY/bTAaHTOB. TpebyeTca pa3paboTKa «HACTONbHbIXY» U
WMHTYUTUBHO NoHATHbIX CMIMP, AoCTynHbIX cneunanmctam 6e3 cneumanbHOM MaTteMaTUYecKol nogrotosKku. Mpum
3TOM KPUTUYECKM BaXKHbIM MpeacTaBaseTcs obecrneyeHMe KayecTBa MCXOAHbIX AAHHbIX: YyCTApeBLasa Wau
HEKOPPEKTHasA CTAaTUCTMKa cnocobHa HuBennposaTb 3PPeKTUBHOCTb NtOOON, Aaxe CamMoN COBepPLUEHHOW
mogaenu [21-25].

3aknoyeHue

MpoBeaeHHbIN 0630p cBUAETENLCTBYET 06 aKTUBHOM Pa3BUTUM MHCTPYMEHTOB A1a permoHanbHbix CMMP.
Hanbonee npopaboTaHHbIMW B HacToAlee BpemsA ABAAIOTCA MMUTALUMOHHbIE MOLEAN U MHTENNEKTyaNbHble
MEeTO/bl OLEHKU. BMecTe ¢ TeM permoHam no-npexHemy Heob6xoamMmbl TMOKUE, NOHATHbIE U OTKPbITblE CUCTEMBI.

B manbHenwem paspaboTymkam LenecoobpasHo cocpenoToOUNTbCS Ha CO34aHUN OTKPbITbIX APXUTEKTYP,
NoBbILWEHMN Npo3pavyHoCcTM UN-anropuTMoB M anpobaumm cucTeM Ha peasibHblX 33434ax rocyLapCTBEHHOTO
ynpasneHua. MpaKkTuyeckas 3HaYMMOCTb 0630pa 3aKNH0YAETCA B TOM, YTO OH MOXKET CNYHKUTb OPUEHTUPOM A5
NPOEKTUPOBLLMKOB WU AOMKHOCTHLIX WL, NpU BblbOpe MPOrpammHbIX CPencTB M CO34aHUM HOBbLIX CUCTEM
ynpasieHua.
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Mpenopasatenb NHCTUTYT TENEKOMMYHUKALMIA U MUHGOPMATUKN TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

PETYIMPOBAHUE KOHKYPEHLIUU HA LUDPOBbLIX NNTIAT®OPMAX U BNIUAHUE TUTAHTOB BIG TECH:
AHTUMOHOMNOJ1IbHbIE MEXAHU3MbI, CETEBbIE 9®®EKTbl U MUPOBbLIE MPAKTUKU

AHHOTauuA
B cTaTbe paccmaTpmsaeTca npobaema MOHONOM3ALMM LUPPOBBIX PbIHKOB TEXHOIOTMYECKUMM TMTaHTaMM
(Big Tech) u TpaHchopmaLMa aHTUMOHOMOILHOTO PEry/MPOBAHUA B YCI0BUAX MAATGOPMEHHON IKOHOMMKMU.
MpoaHanu3npoBaHbl K/AOYEBbIE MEXAHM3Mbl OrpaHMYEHUA KOHKYPEHLMU, BKAOYas ceTeBble 3ddeKTbl,
«ybuiticteeHHble nornoweHua» (Killer Acquisitions), camonpedepunpoBaHMe M 3KOCUCTEMHYIO MNPUBA3KY.
MpuBeaeHa maTemaTUyYecKas MOAENb ABYCTOPOHHUX PbIHKOB WM CETEBbIX 3KCTepHanui. MoapobHo usyyeH
MMPOBOI OMbIT HOPMATUBHOIO PEryIMpoBaHusA, BKAOYaA 3akoH o UMdpoBbix pbiHKax (Digital Markets Act —
DMA) EBponeiickoro coto3a 1 npeueaeHTHyo npakTuky CLUA.
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Kniouesble cnosa:
Big Tech, undposble nnatdopmbl, aHTUMOHOMNOIbHOE peryanposaHue, Digital Markets Act (DMA),
«BpaTHUKM»(Gatekeepers), ceTeBble 3pdeKTbl, ABYCTOPOHHME PbIHKM, camonpedeprpoBaHMe, SKOCUCTEMDI.

1. BeeaeHue: PeHomeH Big Tech n napagurma undposbix pbiHKOB

3a nocnegHue ABa AeCATUNETMA KpynHellue TexHosnormyeckue komnavum (Alphabet/Google, Apple,
Meta, Amazon, Microsoft) 3BOAOLMOHMPOBANAM M3 Y3KOCMELMANU3MPOBAHHbLIX CEPBUCOB B MaclTabHble
undpoBble 3KocUCTEMBI. KOHLEHTPALMA PbIHOYHOM BAACTU B PYKaX HECKO/IbKMX UFPOKOB CO34ana YHUKaAbHble
3KOHOMMWYECKUE YCN0BUSA, C KOTOPLIMW HE CNPABAAETCA KAaCCMYECKOe aHTMMOHOMNO/IbHOE 3aKOHOAATebCTBO,
cbopmMpOoBaHHOE B 3NOXY UHAYCTPUANbHOM 3KOHOMMKK (3aKoH LLlepmaHa, Tect SSNIP).

Undposble nnatpopmbl OEUCTBYIOT Kak ABYCTOPOHHUE WMAN MHOFOCTOPOHHME PpblHKM (Multi-Sided
Markets), couetan B cebe JYHKUMM WHPPACTPYKTYpPHOrO npoBalkgepa, perynatopa npasua  w
HEenocpeACTBEHHOIO y4aCTHUKA TOProB/iv. ITO co3aaeT ¢paTasibHbI KOHPAMKT MHTEPecoB 1 GOPMUPYET BbICOKKNE
6apbepbl 418 BXOAA HOBbIX MHHOBALMOHHbIX NPeAnpUATUIA.

2. OCHOBHble MeXaHWU3Mbl aHTUKOHKYPEHTHOro noBeAeHus

1. CamonpedepupoBaHue (Self-Preferencing): nMnatdopma oTaaetT npuopuTeT COHBCTBEHHbLIM
npoAyKTaM M cepBMcam B NMOUCKOBOWM Bblgaye MAW KaTanorax NpuioXKeHWn B yuepdb CTOPOHHMM NpPoaaBLam
(Hanpumep, npoasuxKeHue cepsucos Google Shopping B Bbiaauye Google Search Man cobcTBeHHbIX TOBapoB
Amazon Basics).

2. Y6bwiictBeHHble nornoweHus (Killer Acquisitions): NMoKynka nepcneKkTUBHbIX CTapTanoB Ha PaHHUX
CTagmAX PasBUTMA OAA HeWTpanmsauMum NOTEHLMANbHON Yrpo3bl KOHKYPEHUMM A0 TOro, Kak OHW HabepyT
KPUTUYECKYIO Maccy NnoJsib3oBaTesiei (Knaccuyeckuiti npumep — nokynka Instagram n WhatsApp KomnaHuel
Meta).

3. Npusaska u ceasbiBaHue (Tying and Bundling): HaBs3sbiBaHMe MCNOMb30BaHMA COMYTCTBYHOLLMX
cepsucoB nnaatdopmbl. Hanpumep, TpeboBaHue K paspabotinkam MO MCNoAb30BaTb MCKAOYUTENIbHO
BHYTPEHHIOIO NaaTexHyto cuctemy App Store / Google Play ¢ Komuccueint o $30\%S.

4. OrpaHuueHue uHTeponepabenbHoctu (Interoperability Barriers): Co3gaHue 3aKpbITbiX 3KOCUCTEM
(«cagos nog 3amkom» / Walled Gardens), He N03BONAOLWMNX SKCMNOPTUPOBATL MO/b30BaTE/IbCKME AaHHbIE MK
cB8060OHO B3aMMOAENCTBOBATb CO CTOPOHHMM 0b6opyaoBaHmem u MO.

3. MatemaTtuueckoe mogenmpoBaHue ceteBbiX 3G PeKTOB U ABYCTOPOHHUX PbIHKOB

dyHOaMEHTOM AOMWHMPOBaAHMA UMOPOBLIX MNAATPOPM ABAAIOTCA NPAMbIE U KOCBEHHble ceTeBble
3¢pdeKTbl.

3.1. Mopgenb ueHHocTH ceTn (3akoH MeTtKanda u ero aganTtauum)

LLeHHOCTb TPaAMUMOHHOWM CETV C SNS y31aMKM NPONOPLMOHaAbHA KBaApaTy YMCNa NONb30BaTENEN:

SSV \propto n"2S$

B ycnosusax umdposbix naatGpopm COBOKynHas nosesHoctb SUS ans rpynnbl nosb3osaTenieit CTopoHbl 1
(SN_1S) v rpynnbl nonb3osaTeneit cTopoHbl 2 (SN_2S) Ha ABYCTOPOHHEM pbiHKe (Mogenb Pouwie — Tupons)
BblpayKaeTcs ypaBHEHUAMM:

SSU_1=u_1+\gamma_1N_2-p_1S$$

SSU 2=u_2+\gamma_2N_1-p_25S

roe:

e Su_1, u_2S — 6a3oBan No0NE3HOCTb NAAaTGOPMbI A1 KarKA0M rpynnbl;

e S\gamma_1, \gamma_2$ — Ko3bbULMEHTbI KOCBEHHbIX CeTeBbiXx 3PDEKTOB (HACKONbKO LEEHHOCTb
nnatdopMbl 410 NOKynaTenei pacteT Npu yBeandeHnn Yyncna npoaaBLoB);

e Sp_1, p_2S — ueHbl 3a AOCTYN K NAaTOpMe 415 COOTBETCTBYHOLLEN CTOPOHDI.

3¢ ekt «maxosuka» (Flywheel Effect): Echv nnatdopma cHmkaet Sp_1S ao Hyns (Sp_1 = 05, Hanpumep,
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6ecniaTHbIN MOUCK UM COLCETD), TO pe3Kmit pocT SN_1$ ctpemuTensHo yseanumsaeT SU_2S, no3Bonss B3MMatb
MOHOMOJIbHYIO XMMUYECKYI0 Map3Ky Sp_2S ¢ peknamogaresiei uav npoaasLoB Ha CTOPOHE 2.

3.2. U3pepiKKu nepeknoueHns 1 yaepKaHue nosib3osartenem

MonesHOCTb NONb30BaTENA NPU NEpexoae Ha anbTepHaTuBHyto nnatdopmy SU_{switch}S onucbiBaeTca
dopmynoii:

SSU_{switch} = U_{alt} - C_{switch}$$

raoe SC_{switch}S — cymmapHble M34epiKKM NepekntodeHns (NoTepa NCTOPMM TPaH3aKLMI, COUManbHbIX
csasel, nognucok). Ecam SC_{switch} > U_{alt} - U_{current}$, nonb3osatens ocrtaetca «3anept» (Lock-in effect)
B aKocucTeme Big Tech gaxke npum yxyalweHUM Kayectsa eé ycayr.

4. Muposbie NoaxoAabl K aHTUMOHOMOJIbHOMY Pery/impoBaHuio

4.1. Noaxop, EBponeiickoro cotosa: PerynnpoBaHue ex-ante u 3akoH DMA

EBponenckuin coto3 nepellen OT KNACCMYECKOro pacc/iefoBaHUA HapylweHui ex-post (no ¢akty) K
NPOaKTUBHOMY PErYIMPOBAHUIO ex-ante Yepes 3aKoH o uudposbix pbiHKax (Digital Markets Act — DMA).

3aKoH BBOAMT cTaTyc «BpaTHuKa» (Gatekeeper) o114 KOMNaHWM, OTBEYAIOLLUX KPUTEPUAM:

e FopoBoit 060poT B EC S\ge 7.55 mapa, eBpo uau Kanutanmsauma S\ge 75S mapg, espo.

e bonee 45 mnH exxemecAYHbIX aKTUBHbIX Nosb3oBaTenei B EC.

0O6a3aHHOCTM «BpaTHukoB» no DMA:

e PaspewmnTb YyCTaHOBKY CTOPOHHUX MarasnHoB npuaoxeHui (Sideloading).

e ObecneynTb MHTEPONEPAbENbHOCTD MECCEHAMKEPOB U NAATEKHbIX CUCTEM.

¢ 3anpetutb camonpedepmpoBaHne U 0b6beaANHEHNE NEPCOHaNbHbLIX AaHHbIX U3 Pa3HbIX cepBMCOB 6e3
ABHOrO COrnacuaA Nosib3oBaTens.

o Wtpadbi: go $S10\%S oT muposoro rogosoro obopoTa 3a nepsoe HapyweHue U go S$S20\%S 3a
NOBTOPHbIE.

4.2. Noaxoga, CLUA: MNpeueaeHTHbie UCKU U cyaebHan NnpakTUKa

CWA TpagMUMOHHO ONUpPanUCb Ha «CTaHZApT 6narococtosHMA noTpebutens» (Consumer Welfare
Standard), uamepsemblit ypoBHeM LeH. MoKonbKy cepBucbl Big Tech yacto 6ecnnaTHbl AnA noJsib3oBaTenel,
[0roe Bpems OHW n3beranm cCaHKUuUin.

B HacToswee Bpema HabatogaeTca pa3BopoOT B CTOPOHY « HEOBpayAeCOBCKOM» LWKO/Abl aHTMMOHOMO/IbHOTO
npaBsa (nog, pykoesoacrtsom dPenepanbHoit Toprosoit Komuccum — FTC u MuHiocta CLLUA — DOJ):

e Uckn npotus Google: O6BMHEHMA B MOHOMO/M3ALMM PbIHKA MOWMCKOBOW peKfambl U H6paysepHoro
NOMCKa Yepes IKCKNO3MBHbIE KOHTPaKTbI ¢ Apple 1 OEM-npoussoantensamu.

e Uckun npotus Meta: TpeboBaHUA O NPUHYOUTENILHOM pa3gefieHUn akKTUBOB (oTYyKaeHue Instagram u
WhatsApp).

e Uckn npotuB Apple u Amazon: OrpaHMyeHME CTOPOHHMX CepBUMCOB B 3KocucTeme i0OS M
MaHUNyANPOBaHNE aAroPUTMaMM KOMUCCUM ANA MapKeTnaelica.

6. KnioueBble BbiI30Bbl U NEPCNEKTUBbI PAa3BUTUA OTPACIU

1. BpemeHHOW nar perynupoBaHua (Regulatory Lag): CkopocTb 3aKOHOTBOpYECKMX Mpoueayp
CYLLLECTBEHHO OTCTAET OT TEMMOB TEXHONOIMYECKOro nporpecca. K MomMeHTy BbiHeceHUa cygebHoro pelueHus
PbIHOK yCneBaeT NOAHOCTbIO U3MEHUTLCA.

2.  KoHconupaums B chepe UU (Al & Big Tech Alliance): MvranTtbl Big Tech ckynatoT nau nHesectnpytot
MUANMapAabl A0NNAPOB B KAtoUeBblX paspabortunkos MU (napTHepctea Microsoft + OpenAl, Amazon/Google +
Anthropic), MoHONOAM3UPYSA AOCTYN K BbIYUCAUTENbHBIM MOLWHOCTAM (GPU) 1 obyyatowmm agatacetam.

3. Puck dparmeHTaumm nHtepHerta (Splinternet): Pasnnune sakoHogatenbHbix Hopm B EC, CLLA, KuTae
W OpYyrMx pernoHax BblHy»KAaeT Big Tech co3paBaTb /IOKanM3oBaHHble BepcMM MNATGOPM, UTO YCOMKHAET
TPAHCrPaHUYHYO LMdPOBYIO TOProBAIO.

7. 3aknoueHue
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Perynuposanue umdposbix nnatdopm npeacrasnsaeT cobo 6anaHc mexay COXpaHEHMEM CTUMY/IOB K
WHHOBALMAM W 3aLLUTON OTKPbITOM KOHKYPEHTHON cpeabl. MNepexos MMPOBbIX PEryiaTOPOB OT PeaKTUBHbIX
MeTOA0B K MPEBEHTUBHbIM NpaBuaam (ex-ante) U KOHUEMUMM «BPaTHUKOB» 0DOO3HAYAET KOHeL, 3MOXu
Heperyninpyemoro pocta Big Tech. 3¢ddeKTMBHaA 3awmTa KOHKypeHumm B XXI Beke TpebyeT rnyboKoro
NOHWUMAHWA afIfOPUTMOB, 3alUUTbl CyBEPEHUTETA AaHHbIX U obecnedyeHua cBoH6OAHOM MHTeponepabenbHOCTU
LuMdpPOBbIX SKOCUCTEM.

CnUCOK UCNONb30BaHHOM nTepaTypbl:

1. CnacteHuH B.A. Meaarorunka: yueb. nocobue gna ctyAa. Bbicw. ned. y4yeb. 3asegerHnit. — M.: Akagemumsn, 2011.
2. bopposckan H.B., PeaH A.A. Meaarorvka: YuyebHuK ana sysos. — CM6.: Mutep, 2006.
3. depepanbHbIii 3aKkoH «06 obpasoBaHMK B Poccuiickon degepaunmn» Ne 273-P3,

© l'ynmbipagosa C., 2026

YOK 33
Mbinbigykos .,
CTyneHT UHCTUTYT TeNEKOMMYHMKALMA U MHPOPMATUKM TYpKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykosoguTtenb: Opasmbipagos 4.,
Mpenogasatenb MHCTUTYT TENEKOMMYHMKaUMM U MHGOPMATUKM TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

KUBEPCTPAXOBAHMUE (CYBER INSURANCE): ®MHAHCOBOE YNPAB/IEHUE LU®POBbIMU PUCKAMM,
AKTYAPHOE MOAENTUPOBAHUE U TPAHCOHEP PUCKOB

AHHOTauuA

B cTatbe uccneayetca KoHuenuua KubepctpaxoBaHus (Cyber Insurance) Kak KIO4eBOro mexaHu3sma
¢duHaHcoBOro TpaHchepa UMOPOBLIX PUCKOB B pPaMKax KOPMOpPaTUBHOMO pPUCK-MeHedxmeHTa (ERM).
MpoaHanusnpoBaHa CTPyKTypa cTpaxosBoro nokpbltna (First-Party w Third-Party y6bITKM), coBpemeHHble
KPUTEPUM TEXHUYECKOTO aHAEPPanTMHIA, a TaKXKe MaTeMaTUYECKMe M aKTyapHble MOAEe NN pacyeTa CTPaxoBbIxX
NpemMuin c y4eToM «TAXKENbIX XBOCTOB» pacnpeseneHua ywepba n cMCTEMHbIX PUCKOB. BblaeneHbl Katoyesble
npo6sembl OTPAcAU: OTCYTCTBME AOAFOCPOYHOM WCTOPUYECKOM CTAaTUCTUMKWM, PUCKM KacKagHbix aTak (Cyber
Contagion) n npaBoBble HEONPEAENEHHOCTN B OTHOLWEHUN GOPC-MAXKOPHbLIX OTOBOPOK.

Kniouesble cnosa:
KunbepcrpaxosaHue, Cyber Insurance, TpaHcdep pUCKOB, aHAEPPAUTUHT, AKTYapHas MaTEMATUKA,
Ransomware, cTpaxoBas npemus, GpaHLLInN3a, KYMYNATUBHbBIA PUCK.

1. BBegeHue n KOHUenTyasbHble OCHOBbI TpaHcdepa Knbeppuckos

CoBpemeHHble nHBecTUUUKN B MHOPMaLMOHHYI0 Be3onacHocTb (MFA, SIEM/XDR, Zero Trust) cHu»KatoT
BEPOATHOCTb (SPS) 1 cHMXaIOT noTeHuManbHbI yulepb (SIS) oT KMbepUHUMAEHTOB, OHAKO OCTAaTOUYHbIN PUCK
(Residual Risk) HeBO3MOKHO NONHOCTbIO CBECTU K HYJIIO.

B KoHuenuuu ynpasBneHua puckamu npegnpuatua (Enterprise Risk Management — ERM) npwu
HEBO3MOXHOCTW MOJIHOIO NPeaoTBPaLLEHUA YIPO3bl NPUMEHSeTCs MexaHM3M TpaHcdepa pucka (Risk Transfer)
— nepepadya ¢GMHAHCOBbLIX NOCNEACTBUN MHUMAEHTA TPEeTbeil CTOPOHe (CTpaxoBOW KOomMnaHMWM) B 0BMeH Ha
perynapHble GUKCUPOBAHHbIE NAATEXM (CTPAXOBYO NPEMMULD).
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2. CTpyKTypa cTpaxoBoro noauca: Tunbl NOKpbiBaeMbiX YObITKOB

Monuc KnbepcTpaxoBaHMA pPa3AenAeTcA Ha ABa OCHOBHbIX G/10Ka: NMOKPbITME COBCTBEHHOMO MPAMOTO
ywepba opraHmsaumm (First-Party Coverage) 1 noKpbiTe OTBETCTBEHHOCTU nepes TpeTbumn nnuamm (Third-
Party Liability).

2.1. Npamoii ywepb ctpaxosartento (First-Party Losses)

e MlpepbiBaHMe nNpou3BOACTBEHHOW  pgeatenbHoct  (Business  Interruption): KomneHcauus
HeAoMNolyYeHHOM NPUBBLIAN U GUKCUMPOBAHHBIX ONEepPaLMOHHbIX PAaCcX040B 3a Bpems npocTos IT-cucrtem.

e Pacxoabl Ha pearnpoBaHue u paccnegosaHue (Incident Response & Forensics): Onnata ycayr
KpummnHanuctos (Digital Forensics), lopnaMyYecknx KOHCYNbTAHTOB WM CMEUnanmMcToB MO aHTUKPU3IUCHbIM PR-
KOMMYHUKaLUAM.

e BbimoratenbCcTtBo M nporpammbl-Bbimoratenn (Ransomware Extortion): MoKpbiTve pacxogoB Ha
npusBaedYeHMe MEepPeroBOPMKOB M (B  AONYCTUMbBIX HOPUCAMKUMAMM  CAy4vanx) BbINAATy BblKyna Wan
BOCCTaHOB/IEHME A@HHbIX U3 Pe3epPBHbIX KOMUN.

e BocctaHoBNeHue uUUPPOBbLIX aKTUMBOB: 3aTpaTbl Ha MNOBTOPHbIA C€HOpP, pacwmdpPoBKY MK
PEKOHCTPYMpPOBaHME NOBPEXAEHHbIX 6a3 AaHHbIX U codTa.

2.2. OTBeTCTBEHHOCTb Nepea Tpetbumu auuamu (Third-Party Liability)

e PerynatopHble wTpadbl: KomneHcaums caHKUMIM 3a HapylweHMe 3aKOHOAATeNbCTBAa O 3awuTe
nepcoHanbHbIX AaHHbIX (Hanpumep, GDPR, PCl DSS, HauMoOHanbHble 3aKoHbl 0 6uometpun 1 NAR).

¢ CynebHble U3aEpIKKN U UCKU KNUEHTOB/NnapTHEPOB: MoKpbITME PAacXOA0B Ha 3alnTy B CyAe W Bbinaaty
KOMMNEHCaLMN KOHTpareHTam, NOCTPaAaBLUIMM M3-33 YTEYKM AaHHbIX UKW KackagHoro cbos B Lenu NoCTaBOK
(Supply Chain Attack).

e YBegoM/IeHUe Cy6bEKTOB NMEpPCOHasNbHbIX AaHHbIX: Onnata paccbiIKM U3BELLEHWA MOCTPaAaBLIMM
NoNb30BaTENAM W NPEeAOCTaBAEHUS UM YCIYT MOHUTOPUHIA KPeAUTHbIX UCTOPUIA.

3. BoAOLUA TEXHUUYECKOro aHAeppaiiTuHra (Underwriting)

AHAEPPANTUHT — NPOLLECC OLLEHKKN CTeNEHN PUCKA CTpaxoBaTensa A8 NPUHATUA pPelleHns O 3aKAYeHUU
[oroeopa u pacyeTe TapudHOM cTaBKU. ECAM HA paHHUMX 3Tanax pPasBUTUA PblHKA aHAEPPAUTUHT OrPaHNYMBaANCS
OYMaXKHbIMM  aHKETaMM-ONPOCHMKAMK, TO COBPEMEHHbIA MNOAX04 OCHOBLIBAETCA HA HenpepbiBHOM
TeXHUYEeCKoM aypaure:

1. O6saszatenbHble 6a3oBble rUrneHnYeckne TpebosaHua (Baseline Security Controls): be3s Hanuuma
AByxdakTopHoi ayteHTUdMKaumm (MFA) gns Bcex BHELIHMX NOAKAIOYEHUIN, N30/IMPOBAHHBIX PE3EPBHbIX KOMWIA
(Immutable/Off-site Backups) u cuctem knacca EDR/XDR 60/1bWIMHCTBO aHAeppPaiTePOB OTKa3bIBaAIOT B BbIMyCKe
nosauca.

2. BHelwHee cKaHUpoOBaHMe NOBepXHOCTU aTaK (Attack Surface Assessment): ABTOMaTM3UpPOBAHHbIM
aHa/M3 OTKPbITbIX NMOPTOB, yA3BMMOCTEN BHewHuX IP-aapecos, BanngHoctn SSL/TLS-cepTnduKatos u yTeyek
yyeTHbIx AaHHbIx B DarkNet.

3. OueHka 3penoctn npoueccoB (SOC & Patch Management): OueHKa pernameHTOB YCTaHOBKM
ob6HoBneHn (Patch Wednesday) n cpegHero spemenn pearMpoBaHua Ha HUMAeHTbl (MTTD/MTTR).

4. MaTtemaTU4eCKUe 1 aKTyapHble MOAEAN pacyeTa CTPAXoBbIX NpemMuii

PacueT cnpaBea/MBOM CTPAxoBOM MPeMUM B KMDEPCTPAXOBAaHUM OMUPAETCA Ha TEOPUID pUCKa W
MaTeMaTMYeCcKylo CTaTUCTUKY. B oTanume OT TpaaMUMOHHbLIX BWAOB CTpaxoBaHWA, KnbepybbiTkM obnapatoT
CBOMCTBaMU «TAXenbiX xBoctoB» (Heavy-tailed Distributions) — Bbicokaa 4yacToTa MeNKMX WHUUAEHTOB
COYETAETCA C MaNoi BEPOATHOCTbIO KaTacTPOPUUECKUX YObITKOB.

4.1. CoBOKYnNHbIii pa3smep ybbiTKa (Aggregate Loss Model)

CoBOKyNHbIN yulep6 SLS 3a CTpaxoBoi nepuos, onpeaensieTca MOAe/Nbio CIly4allHOro CyMMMUPOBaHUA:

SSL=\sum_{i=1}*{N} X_iS$

roe:
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e SNS — cnyyaiiHas Be/IMYMHA KOIMHYECTBA KWBEPMHUMAEHTOB 3a o4, 4acTo pacnpeaeneHHasn no 3akoHy
MyaccoHa (SN \sim \text{Poisson}(\lambda)$);

e SX_iS — cnyvaitHaa BenuuuHa pasmepa SiS-ro y6biTKa, MNOAYMHAIOLLAACA JIOTHOPMaNbHOMY
pacnipegeneHuio unum pacnpeaeneHuto Napeto (SX_i \sim \text{Pareto}(\alpha, x_m)$).

4.2. MatemaTuyeckoe oXKupaHue BbINAaT ¢ yueTtom ppaHLLIU3bl U IMMUTA

MycTb SDS — 6e3ycnosHasa ppaHwmsa (Deductible, yacTb yuiepba, onnaumsaemas ctpaxosatenem), a SMS
— MaKCUManbHbIN IMMUT NOKPbLITUA No noaucy (Policy Limit). Toraa pakTMueckas BbinnaTa cTpaxoswmka SYS no
O/JMHOYHOMY CTPaxoBOMY c/yuato SXS pasHa:

SSY = \begin{cases} 0, & X\leD\\ X-D, & D<X\le M+ D \\ M, & X > M + D \end{cases}$$

MaTemaTnueckoe oxunaaHune BbinaaTbl cTpaxosumKka SE[Y]S paccunTbiBaeTca MHTErpasom:

SSE[Y] =\int_{D}*M+D} (x - D) f_X(x) \, dx + M \cdot P(X > M + D)$$

roe S X(x)S — naoTHOCTb BEPOATHOCTM pasmepa yuepba.

4.3. dopmyna 6pytrTro-npemun (Gross Premium)

MNTorosasa cToMmocTb cTpaxosoro nonuca (SP_{gross}S) sBkntouaet B cebs HeTTO-Npemuio, HaabaBKy 3a PUCK
M aAMWHUCTPATUBHbIE pacXxoapi:

SSP_{gross} = E[N] \cdot E[Y] \cdot (1 + \theta) + C_{admin}$S

roe:

o SE[N] \cdot E[Y]$S — uucTasa HeTTo-npemua (NOKpbIBAET OXMNAaeMble CPeHEecTaTUCTUUYECKME BbINAATbI);

e S\thetaS — puckosas Hapbaska (Safety Loading), yuuTbiBalOWaa BONATUALHOCTL BbINAAT W
KYMYNATUBHbIE PUCKU;

e SC_{admin}$ — aKBM3MLMOHHbIE 1 OMEepPaLMOHHbIE PAcXoAbl CTPAXOBOM KOMMAHUN.

6. KnroueBble cucteMHble Npo61embl U Bbi30Bbl PbIHKA

1. CuctemHblii puck u KmbepkoHTarmosHocTb (Cyber Contagion): YTeuka B KpynHOmM ob6n1a4yHOM
nposaiiaepe (AWS, Azure) Unu Kputuyeckas yasBMMoOCTb B 6azoBom codTe (Hanpumep, Logdj nnm CrowdStrike)
CNocobHa BbI3BaTb OAHOBPEMEHHbIN CTPAXOBOW C/ly4ail Y TbiCAY CTpaxoBaTenein No BCeEMy MUPY, YTO yrpoxKaeT
solvency (nnaTexecnocobHOCTN) caMMX CTPAXOBLLNKOB.

2. OroBOpKM 0 BoeHHbIx geicteuax (War Exclusion Clauses): HapyweHue paboTbl MHOPaCTpyKTYypbI
rocy4apCTBEHHbIMU XaKePCKMMM rpynnupoBkamm (State-Sponsored Actors) 4acTo TPaKTyeTcs CTPaxoBLLMKaMM
KaK «aKT BOMHbI», YTO NPUBOAMT K ANUTENbHBIM CyAebHbIM pa3bupaTenbcTBam Mo BbiNaaTam.

3. MopanbHblii puck (Moral Hazard): Hannune cTpaxoBoro nosmca ¢ BbICOKMM JIMMUTOM MOMKET
€034aBaTb JIOXKHOE YyBCTBO 6€30MacHOCTM U CHUMKaTb MOTMBALMIO PYKOBOACTBA MHBECTMPOBATb B pa3BUTUE
cobcTBEHHOM KnbepsaluTol.

4. nNpo6nema «Silent Cyber»: HeasHoe npucytcTBue KMOEPPUCKOB B TPAAMLMOHHBLIX MOAMCaX
(Hanpumep, cTpaxoBaHMe OTBETCTBEHHOCTM AMpeKkTopoB D&O nam cTpaxoBaHWe UMYLLECTBA), YTO 3acCTaBAseT
CTPaxoBLUMKOB BBOAMTb ABHble UcKkAtoueHus (Cyber Exclusions).

7. 3aknouyeHue

KnbepcrpaxoBaHue ABAAETCA HEOTbEMIEMbIM 3/1EMEHTOM 3PENION CTpaTerMm ynpasneHusa LudposbiMm
puckamu npeanpuatua. OHo He 3ameHAeT cob0li KOMNAEKCHble TEXHUYECKUe cpeacTBa 3awwmTbl (Zero Trust, EDR,
pe3epBMpPOBAHMNE), @ BbICTYNAET 3KOHOMMYECKUM CTabMAM3aTOPOM, Cr/IaKMBAOWMM (UHAHCOBbIE LOKK OT
KaTacTpodMUeCcKMX MHUMAEHTOB. YCMelWHoe PasBuTMe 3TOro pPbiHKA B banKalwme roapl byaet onpeaenatbes
WHTerpaLmen aBTOMaTU3MPOBAHHOIO TEXHUYECKOrO aHAeppanTUHra, BHEAPEHNEM AMHAMO-MOALENEN OLEHKM
pucka Ha 6ase MU n yeTkuUM perynmpoBaHnem Gopc-ma>KopHbIX OrOBOPOK.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. CnacteHuH B. A. MNepgaroruka: y4eb. nocobue gas ctya. Bbicl. neg. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. boppoBcKas H. B., PeaH A. A. lNMeaarorunka: YuebHuk ana sysos. — CM6.: Mutep, 2006.
3. depepanbHbiii 3akoH «06 obpasoBaHUK B Poccuiickoit Pepepaunmn» Ne 273-P3.

© Mbinbigkos ., 2026
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YAK 33
Aoenetrenauesa /1.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbii PykoBogutenn: bepgues M.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

LMPPOBAA TPAHCOOPMALUA ®PAHYANIUHTA U TPAAULNOHHBIX BUSHEC-MOAE/NEN: APXUTEKTYPA,
9KOHOMWKO-MATEMATUYECKMUE MOE/IU N CETEBBIE 3®®EKTbI

AHHOTauuA

B cTatbe uccneayetca npouecc unudposol TpaHchOPMaUMKM TPAAULMOHHBIX BU3HEC-Moaenen ¢ 0cobbim
aKUEHTOM Ha ppaHYa3MHIroBble CETU. AHAINM3MUPYIOTCA MEXaHU3Mbl Nepexoaa oT K/accuyeckoro ¢ppaHyaliauHra
K rmbpuaHbim n umdbposbim mogenam (Phygital / Digital Franchising). ChopmynupoBaHbl maTemaTuyeckue
MOJENN OLEHKM IKOHOMMYECKOU 3OPEKTUBHOCTU LMPPOBU3ALMM CETU, PAcYETa AUHAMMYECKUX POANTU C
YY4ETOM Ko3ddULUMEHTA CKBO3HOrO UMPPOBOro ayamuTa, a Tak¥Ke MOJesib CeTeBOM LeHHOCTM naaTthopmbl.
MpeacTaBneH CPaBHUTENbHbIA aHaAM3  TPAAMUMOHHOIO M UMOPOBOro ¢paHYaM3MHra Mo  KAYeBbIM
onepaunoHHbIM METPUKAM.

Kniouesble cnosa:
dpaHuansuHr, undpposas TpaHchopmauus, Phygital, posntu, cetesoit apdekT, ERP-cuctemsl,
CMapT-KOHTPAKTbI, MHPOPMALLMOHHAA aCUMMETPUSA, OHUT-IKOHOMMKA.

1. BeegeHue

TpaAnUMOHHbIe BU3HEC-MOAENN, OCHOBaHHbIE Ha GDM3NYECKOM MPUCYTCTBUM, IMHEMHDBIX LLEeNAX NOCTaBOK
N NIOKaNbHOM 06C/NYKMBAHMM, CTANIKMBAIOTCA C AABAEHMEM UMPPOBOI IKOHOMUKU. B cekTope ¢dpaHyaii3nHra
K/NOYEBOM  WMHCTUTYLMOHaNbHOW npobnemon Bcerga ABAAAACb aCMMMETPUS  MHOOPMAUUM  MeXAY
dpaHyalizepom (Bnagenbuem 6peHaa v TexHonornm) u ¢paHyaiian (onepauMoHHbIM NapTHEPOM Ha MecTe).

Knaccuueckme 6apbepbl TPagNULMOHHOTO dpaHYai3unHra:

e 3aHMKEHMe BbIpyYKM hpaHuaii3un C LEeNbio CHUKEHMSA BbinaaTt poantu (Royalty Leakage);

e PasmbITve cTaHAapTOB OpeHaa M3-3a CIOKHOCTU ONEPATUBHOTO KOHTPO/IS YAa/IeHHbIX TOUEK;

e BbICOKME M3OEPMKM Ha MacwTtabupoBaHMe WM MeAfieHHaa afanTauus HOBbIX OMNEPaLMOHHBbIX
pernameHTos;

e OparmeHTauMa NOb30BATENbCKMX LAHHbIX, MPENATCTBYIOWAA MOCTPOEHUIO €AUHOW  CUCTeMbI
NIOANBHOCTM.

Undposasa TpaHchopmauma nepeBoaut ppaHYansmHr ns popmara «nepesaym npaBa Ha TOBapHbIA 3HaK U
bymaxkHoro pykosoactea (Franchise Book)» B ¢popmaT Franchise-as-a-Software (FaaS) unu Digital Franchise
Ecosystem, rge ynpaBasiolwana KOMNaHMA npeaoctasnfer ¢paHyansn rotoeyo uudposyto nnatdopmy
ynpaBneHusa 6usHecom.

2. KoHuenTtyanbHaa mogens Phygital-¢ppaHyaiiannra

LUndposmn3auma TpaguuUMoHHOro busHeca He 03Ha4YaeT NOJHbIN 0TKa3 OT pU3MUECKUX NOKaL M. Bo3HMKaeT
napagurma Phygital (Physical + Digital), coueTtatowas ¢umsmyeckyto MHOPACTPYKTYPY C UMDPOBLIM KOHTYPOM
ynpaBneHus.
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[
| LleHTpanbHbIi xab dpaHyaitzepa |

| (O6nauHan ERP/CRM, cKBO3Has aHaAUTKKaA, Al-ynpaBneHue Lensamu nocTaBok) |
L

T T

| |
v v

[ 1 [ 1
| Umndposoii koHTyp (Digital) | | Pusmueckuit koHTyp (Physical) |

: 1 F |

| ® MobunbHoe npunoxeHue kaventa | |  Touka npoaax / Dark Kitchen |

| » EavHan cuctema nosnbHoctM | | » ABTomatusmposaHHoe o60pyaoBaHue |
| ® Anroputmnyeckoe auHammnyeckoe | | ® JIokanbHbI NepcoHan |

| ueHoobpaszosaHue | | » ®usnueckmit npuem 3akasos |

| — I 1 - ]

EAMHBIN KNMEHTCKUIA onbIT |

[
|
| (Omnichannel Experience) |
| |

B aTOM cucTteme ¢paHyUai3an CTAHOBUTCSA He MPOCTO apeHAaTopom 6peHaa, a ysnom (Node) B eanHom
pacnpeaeneHHon umdpoBOn CETH.

3. DKOHOMMKO-MaTEMATUYECKME Moaenn undposoro ¢ppaHyaiianHra

3.1. Mogenb YucToro NpuseaeHHoro Joxoaa undposoit TpaHcpopmaumm (SNPV_{dig}s)

LenecoobpasHocTb MHBECTULMI PppaHyali3epa B pa3paboTKy eauHol IT-nnaTdopmbl 1 nepeBeseHUe cetu
Ha UMPPOBbIE pesbCbl OLLEHNBAETCA Yepes MoandULMpPOoBaHHYIo dopmyny SNPVS:

SSNPV_{dig} = \sum_{t=1}*{T} \frac{\Delta R_t + \Delta S_t - C_{maint, t}{(1 + r)At} - |_{IT}SS

roe:

o S| {IT}S — craptoBble KanuTtanbHble 3aTpaTbl (CAPEX) Ha paspaboTky umdposoit nnatdhopmsl,
uHTerpaumio ERP/CRM 1 MOBUABHOIO NPUNOMNKEHUS;

¢ S\Delta R_tS — npupocT cymmapHOro o6bema posaTh 3a CYET yBEe/IMYEHUA NMPO3PaYHOCTU BbIPYUYKU U
pocta LTV KnneHToB;

e S\Delta S_tS — skoHomMMA Ha MmacwTabe B Uenax nocrasok (Supply Chain Optimization) n cHUKeHUK
ynpasnstouiero annapata (OPEX);

e SC_{maint, t}S — exerogHble 3aTpaTbl Ha NOAAEPNKKY IT-MHOPACTPYKTYpbl, cepsepbl MU
KnbepbesonacHOCTb;

e Sr$ — CTaBKa AMCKOHTMPOBAHMA C YH4ETOM TEXHONOMMHYECKMX PUCKOB;

o STS — ropu30HT NNaHMPOBAHMA.

3.2. JMHammyecKkaa Moaenb POSATU ¢ KoadpduumeHTOM LMdPOBOI NPO3PaYHOCTH

[na yctpaHeHna npobaembl CKPbIBAEMOW BbIPYUYKM BBOAUTCA MOAE/b PAacyeTa POAITH, TAe CTaBKa 3aBUCUT
OT YPOBHSA MHTEerpaumm ¢paHyaism B udpoBOIA KOHTYP:

SSRoyalty_i =Y_i\cdot \alpha \cdot \left(1 - \lambda \cdot \theta_i \right)S$

roe:

o SY_iS — 3admKcMpoBaHHaA CUCTEMOM BbIpydKa SiS-ro ppaHuaiism;

¢ S\alpha$ — 6a3oBas cTaBka poanTu (Hanpumep, 6%);
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e S\theta_i \in [0, 1] — Ko3dPMLMEHT LMPPOBOIN NPO3PAYHOCTM ([0NA TPaH3AKLMIA, NPOLIEALILINX Yepes
3KBaMPWHT, OHNalMH-3aKa3bl M Kaccbl C aBTOMaTMYecKon puckanmsaumein B obnauHoi ERP);

e S\lambda \in [0, 1)$ — cTUMyAMpYOWMIA ANCKOHT 33 NOJIHYIO NPO3PAaYHOCTb BU3Heca.

Mpu S\theta_i \rightarrow 1S5 (100% undpoBoin ayauTt) dpaHual3snm noayvyaeT MUHUMANbHYIO
3P PEKTUBHYIO CTaBKY POANTHU, @ NOMbITKM BeCTU yyeT BHe naatdopmbl (S\theta_i \rightarrow 0S) aenatot 6usHec
$MHAHCOBO HEBbIFOAHbBIM M3-3a OTCYTCTBMA AOCTYNA K MapKETMNAENCY U aBTOMATU3MPOBAHHbIM MOCTaBKaM.

4. TeXHONOTNYECKUI CTEK M aBTOMATU3aUMA UCNONHEHNN (CMapPT-KOHTPaKTbI)

dyHaameHTOM umdpoBoit TpaHchopmaumm dpaHya3nHra ABAAETCA MNepexos Ha aBTOMATMYECKoe
WCMNOJIHEHNE KOHTPAKTOB.

[ MokynaTenb onnaumnsaet 3aKas yepes QR/MpunoxkeHue ]

|
v
[ Pacuennenue nnatexka (Split Payment) ]

| = 1
v v
(Poantu + MaywanbHble) (OnepaumoHHbIit goxon)
Bbinnata ®paHyaiizepy Boinsnata ®paHyaiiaun
| |
v v

[ CmapT-KoHTpaKT / BnokyenH ] [ Cuét PpaHyaiisn ]

MpenmyLLecTBa NPUMEHEHUSA CMAPT-KOHTPAKTOB:

1. AsTomatuueckuit Cnaut-nnaTtex (Split Payment): KnneHTckas onnaTa pacwennsercds B MOMEHT
3KBaAMpPUHIa: MPOLEHT POANTM MIHOBEHHO 3auyucnsetcs ¢dpaHyali3epy, OCTaTOK — Ha cyeT ¢paHyalian. 370
WCKIOYAET 3a0/13KEHHOCTb NO POANTH.

2.  JAMHamMYecKuit naywwanibHblA B3HOC: PacyeT CTOMMOCTU BXOAa B CETb PEryAMpyeTca aifopUTMOM Ha
OCHOBE Qa/ITOPUTMMYECKON OUEHKM JIOKALMOHHOro noTeHumMana (Geofencing, Tennosble KapTbl Tpadwuka,
reoMapKeTUHr).

5. 3akntoueHune

Undposaa TpaHchopmauma npesBpalLaeT TPagUUMOHHbBIN GpaHYan3uHr M3 PopManbHO-IOpUAMYECKOM
KOHCTPYKLMWU B TEXHONOIMYECKYIO NAAaTGOPMEHHYID 3KocucTemy. [naBHbIM 3pdeKkToM umdpbl CTaHOBUTCA
KapAMHaNbHOE CHUMMXKEHME TPAH3aKUNMOHHbIX U3AEPMKEK U YyCTPaHEeHNE MHPOPMALMOHHON aCUMMETPUN MEXKAY
¢dpaHyan3epom n GppaHyaiian.

MNobeanTensmm Ha pbiHKE CTAHOBATCA KOMMAHWW, CNOCOBHble MPeaNnoXuTb ¢paHYansm He NpocTo
«UN3BECTHYIO BbIBECKY», @ KOMMJ/IEKCHOE TEXHOIOrMYecKoe pelueHune (FaaS), onTummsmpytoLlee OHUT-3KOHOMUKY
OTAENbHOM TOYKM 33 CYET aBTOMATU3ALMM, aITOPUTMUYECKOTO MAPKETUHIA U CKBO3HOIO YNpaBAEHMA Lensamm
MOCTaBOK.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. Lafontaine, F., & Slade, M. (2007). Incentives and Contracting in Franchising. Journal of Retailing, 83(1), 17-
33.
2. Westerman, G., Bonnet, D., & McAfee, A. (2014). Leading Digital: Turning Technology into Business
Transformation. Harvard Business Press.
3. European Franchise Federation (EFF). (2023). Digital Transformation in European Franchising Networks
Report.

© [Oosnetrenguesa /1., 2026
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YAK 33
Aypabies X.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbit PykosoguTens: Mapnabiesa .,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

UNOPOBU3ALIUA KNTMEHTCKOIO OMNbITA (CX) U OMHUKAHA/IbHbIE CUCTEMbI MPOAAX: APXUTEKTYPA
OAHHbIX, MATEMATUYECKUE MOJENIU CKBO3HOM ATPUBYLIUU U YIIPABNIEHUE LTV

AHHOTauuA

B cTtaTbe uccneayetca TPaAHCHOPMALMOHHBIN MNepexos TOProBbiX W CEPBUCHbIX MpegnpuaTuii ot
W30/IMPOBaHHbIX KaHa/loB OBCNYKMBaAHUA K HECLIOBHbIM OMHMKaHaNAbHbIM 3KOCUCTEMaM. PaccmatpuBaetca
ponb undpoBM3aLmMM KameHTcKoro onbiTa (Customer Experience, CX) B NOBbIWEHUW MNOXU3HEHHOW LLEHHOCTU
KnneHTa (LTV) 1 cHUKeHun ctoumoctn ero npusnedeHua (CAC). MpeacrtaBneHa apxMTEKTypa COBPEMEHHOTO
CTeKa TeXHO/IorMi ynpasneHus gaHHbimu (CDP, CRM, OMS, Headless Commerce) ¢ ¢opmmpoBaHnem eanHoro
npoduna knnerta (Single Customer View). PaspaboTaH maTemMaTUY4eCKMM annapaT CKBO3HOM aTpubyL MM ToUeK
KacaHWa Ha OCHOBE KoomnepaTuBHOM Teopuun urp (BekTopbl Lennn) n anckpeTHbix ueneli Mapkosa. NposegeH
CPaBHUTENbHLIN aHAIM3 Mogenel Npoaax U cnocoboB NePCOHANM3AUMM KOMMYHUKALMIA.

KnioueBble cnosa:
KNMEHTCKU onbIT, CX, OMHMKaHanbHocTb, Omnichannel, EguHbiii npodunb knmenTa, CDP, BekTop LWenawy,
CKBO3HasA aTpmbyums, LTV, Next Best Action, Headless Commerce.

1. BBegeHue 1 3BONOLMA KOHUENLMU YNPaBAEHUA KIMEHTCKMM OMbITOM

B ycnoBMAX BbICOKOW KOHKYPEHUMU M TEXHOOTMUYECKOW NapUTETHOCTU NPOAYKTOB KatoueBbiM GaKTOpoOM
amobodepeHumaumnmn busHeca CTaHOBUTCA yNpaBaeHMe KAMeHTCKMMm onbiTom (Customer Experience Management,
CXM). NoTpebutens B3anMoAeiCTBYeT C bpeHA0M Yepes MHOMKECTBO Tovek KacaHuaA (Touchpoints): MobunbHble
NpUNoXKeHus, Beb-caliTbl, CoOuManbHble CETU, YaT-60Tbl, KOHTAKT-LEHTPbI U dU3NYECKne ToYKM npogax (POS).

Pa3pblB KOHTEKCTa B3aMMOAENCTBUA MPU MEPEXOAE MEXKAY KaHaNaMW CO343ET ONEPAUMOHHbIE TPEHUA
(friction), cHU»KaeT KOHBEPCUIO M NPUBOAUT K OTTOKY KAMEHTOB. Mepexos oT MHOoroKaHanbHocTu (Multichannel),
roe Kaxkapli KaHan GyHKUMOHUPYET Kak M30IMPOBaHHbIN «Konogeuwy (silo), K omHuKkaHanbHocTn (Omnichannel)
obecneumBaeT 6eCLIOBHOCTb, CUHXPOHM3ALMIO AAHHbIX B PEXMME PeanbHOro BPEMEHW U eAUHYI0 UCTOPULD
B3aMMOAENCTBUA.

2. TexHONOrMYeCcKan apXUTEKTYPA OMHUKAHAIbHOM 3KOCUCTEMDI

MocTpoeHMe OMHMKaHabHOW cucTeMbl TPebyeT oTaeneHus cnos npeacrasnenuns (Frontend) ot 6usHec-
Norvkmn n 6asbl gaHHbIx (Backend) B pamkax napaamrmbl Headless Commerce / MACH (Microservices, API-first,
Cloud-native, Headless).

KntoueBble KOMMNOHEHTbI APXUTEKTYPbI:

1. Customer Data Platform (CDP): LieHTpanbHOe cBs3ylowee 3BEHO, BbINOHAOWEE AeayN/IMKALUIo U
obbeanHeHune umdposbix cnenos (cookie, ID ycTpolictBa, Homep TenedoHa, email, KapTa noAanbHOCTM) B EANHBIN
npoounb KameHTa (Single Customer View — SCV).

2. Order Management System (OMS): CucTema CKBO3HOrO ynpasieHua 3akasamu, obecneuymnsatoLas
cueHapuu Tuna BOPIS (Buy Online, Pick Up In Store) n BORIS (Buy Online, Return In Store).

3. Al Personalization Engine: Moaynb BbipabOoTKM pekomeHaauMn B peasibHOM BPEMEHU Ha OCHOBe
anropuTMoB mawmnHHoro obyydeHuns (Next Best Action / Next Best Offer).
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3. MatemaTunueckoe mogenmposaHue CX, CKBO3HOM aTpnbyummn n LTV

3¢ deKTMBHOCTbL OMHMKaHaNbHOro CX onpeaenseTca TOYHOM OLLEHKOM BKNaAa KaxkaoM TOYKU KacaHuAa B
WTOrOBYO KOHBEPCUIO M NOCAEAYIOWMM YNPaBAEHUEM SOXOLHOCTbIO KANEHTA.

3.1. Mogenb ckBo3HOM aTpnbyLmn Ha ocHoBe BekTopos LLenau (Shapley Value Attribution)

B OMHMKaHa/bHbIX MNpPOAaXKax KAMEHT NPOXoAMUT COXKHYl TpaekTtoputo (Customer Journey). Ons
06BEKTMBHOrO pacnpeseneHma LLeHHOCTU KOHBEPCUMM MEXAY KaHalaMU NPUMEHAETCA anmnapaT KoonepaTUBHbIX
urp.

Myctb SN =\{1, 2, \dots, N\}S — MHOXECTBO BCEX MapKETMHIOBbIX KAHA/IOB M TOYEK KacaHuA. 1A Kaxaoro
noagMHoXecTBa KaHanos $S \subseteq NS pyHKUMA XapaKTepucTMueckom ueHHocTn Sv(S)S onpeaenset obuyyto
BEPOATHOCTb NN 06BEM KOHBEPCUU, CTEHEPUPOBAHHDIV 3TON KOMBUHaUMEN.

LleHHoCTb SiS-ro kKaHana (BekTop LLenan S\phi_i(v)$S) paccunTbiBaeTCA Kak ero cpeHuin Kpaesoi BKaag, no
BCEM BO3MOXHbIM NOCNEA0BATENBHOCTAM GOPMUPOBAHUA KOASTULLUIA:

SS\phi_i(v) = \sum_{S \subseteq N \setminus \{i\}} \frac{\vert{}S\vert{}!(\vert{}N\vert{} - \vert{}S\vert{} -
1)H{\vert{}N\vert{}!} \Big(v(S \cup \{i\}) - v(S)\Big)$$

roe:

o S\vert{}S\vert{}S — KonnuecTBo 3NEMeHTOB B NOAMHOKeCTBe SSS;

o S\vert{IN\vert{}$ — obLiee KONM4ECTBO KaHaNOB;

o Sv(S \cup \{i\}) - v(S)S — mapu1HanbHbIN NPUPOCT KOHBEPCUM OT fobBaBNeHNA SiS-ro KaHana K Lenouke
SSS.

3.2. IMHammn4ecKan oLeHKa MOXMU3HEHHOMN LLeHHOCTU KaneHTa (SLTV / CLVS)

Unodposusauma CX HanpaBiaeHa Ha MaKCMMM3aUMIO MeTpUKkM SLTVS. [OMCKOHTMpOBaHHas CTOMMOCTb
OEeHEXHbIX NOTOKOB K/IMEHTa C y4eTOM BEPOATHOCTU €ro yaepKaHua onucbiBaetca GyHKUNeNn:

SSLTV = \sum_{t=0}*{T} \frac{m_t \cdot (1 - r_{churn})At}{(1 + d)*t} - CACSS

roe:

o Sm_tS — MapyKuMHaNbHbIN A0X0A OT KAUEeHTa B nepuog, StS;

o Sr_{churn}S — BepoATHOCTb OTTOKa K/AMeHTa B nepuog StS, asnawouiaaca ¢yHKUMER OT MHAEKca
yaosnetsoputensHoctu Sr_{churn} = f(NPS, CSAT, CES)S;

e 5dS — cTaBKa AMCKOHTUPOBAHMS;

o SCACS — coBOKyMHble 3aTpaTbl Ha NpuBaeYeHune KaneHta (Customer Acquisition Cost).

OMHMKaHanbHbIA noaxos, cHuxaet Sr_{churn}S 3a cuet ymeHblieHna nokasarens CES (Customer Effort
Score) — ycuUAniA, 3aTpauymMBaemMbIX KNIMEHTOM AN PELIEHMSA CBOEN 3a4auM.

5. MepcoHannsauyma Ha ocHose MU 1 ynpaBaeHne OMHUKAHAAbHbIMU CLLeHApUAMM

Mepexos, K BbicOKo3penomy CX TpebyeT aBTOMATU3aLMM MPUHATUSA PELUEHUI Ha KaxKAoOM 3Tane
KIMEHTCKOTO NyTHy.

1. [OunHamuueckoe LeHOOGpa3oBaHWE W NepcoHanbHble odpdepbl: Mcnonb3oBaHME perpeccMoHHbIX
Mmogenen ana oLEeHKM 31aCTUYHOCTM CNPOCA KOHKPETHOTO KAMEHTa U GOPMUPOBAHNE MHAMBUAYANbHbBIX CKUAOK
B MOMEHT KOHTAKTa.

2. NpeaunktusHbil cepsuc (Predictive Support): AHann3 aHoManuit B noBegeHNN NONb30BATENA Ha caliTe
WKW B MPUNOXKEHUM (HAanpuUMep, HEOAHOKPATHbIA cOOi onnaTbl) U aBTOMaTMYeCKads MHUUMALIMA KOHTaKTa Co
CTOPOHbI YaT-60Ta nan onepartopa.

3.  3amKHyTbiit umkn obpatHon ceAsu (Closed-Loop Feedback): AsTomatuueckas ob6paboTKa HU3KMKX
oueHoK (SNPS \le 6S) nytem cosgaHua nHumaeHta 8 CRM 1 HasHauyeHWs OTBETCTBEHHOrO MeHeaXepa ans
BOCCTaHOB/IEHWE NOsNbHOCTU (Service Recovery).

6. 3aKkntoveHune

Lndposmr3auma KNMEHTCKOro onbiTa U pa3BepTbiBaHME OMHUKAHA/IbHbIX CUCTEM NPOAAXK — 3TO He NPOCTO
moaepHuzauma IT-uHpacTpyKTypbl, a3 KOMMNEKCHas TpaHCchopMaumsa BusHec-mogenun. Mepexos Ha CKBO3HYHO
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TeXHoNornyeckyto apxmutekTypy (CDP, OMS, Event-Driven) B coyeTaHMM € aAropuTmamm MallMHHOIo obyyeHuna u
MaTeMaTUYECKUMU MOAENSIMU CKBO3HOW aTpubyuMM MO3BOASET KOMMAHUAM YCTPaHUTb OnepaLMoHHble
b6apbepbl, MOBLICUTb TOYHOCTb MAPKETUHIOBLIX MHBECTULMA W CYLWECTBEHHO YBE/NMYUTb KanuTaansaumio
K/IMEHTCKOM 6a3bl 3a cueT pocrta SLTVS.
CNUCOK UCNO0/Ib30BaHHOW NIUTEpPaTypbl:

1. Lemon, K.N., & Verhoef, P. C. (2016). Understanding Customer Experience Throughout the Customer Journey.
Journal of Marketing, 80(6), 69-96.
2. Verhoef, P. C., Kannan, P. K., & Inman, J. J. (2015). From Multi-Channel Retailing to Omni-Channel Retailing:
Introduction to the Special Issue on Multi-Channel Retailing. Journal of Retailing, 91(2), 174-181.
3. Shapley, L. S. (1953). A Value for N-person Games. Contributions to the Theory of Games, 2(28), 307-317.
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YAK 33
Ekaes K.,
CtyaeHT HCTUTYT TeNeKOMMYHMKAUUI U MHGOPMATUKM TypPKMEHUCTAHA
I Awxabag TypKMeHUCTaH
HayuHbit PyKoBoguTenn: AHHamammegosa O.,
Mpenopgasatenb NHCTUTYT TENEKOMMYHUKALMIA U UHOOPMATUKN TYpKMEHUCTaHa
I. Awxaban TypKMeHUCTaH

LUDPOBON MAPKETUHT: UHTErPALMA CRM-CUCTEM, AHAJIUTUKU
BIG DATA M ONTUMU3ALUA NPOOAXK

AHHOTauuA

B ctatbe uccnemyetca 3BOMOUMA COBPEMEHHOro LMGPOBOro MapKeTMHra B HamnpaBJeHUW MNoaxoaa,
ynpasnsemoro gaHHbimu (Data-Driven Marketing). PaccmaTpuBaloTca mMexaHM3Mbl WMHTErpauumn  cUctem
ynpasaeHMsa B3aMMOOTHOLLEHUAMMU C KnneHTamu (CRM) ¢ TexHoorMammM aHanmnsa 60bwnx gaHHbix (Big Data).
OnuncaHbl apXUTEKTYPHbIE acNeKTbl CO34aHUA eaMHOM KOoHUEenuun npodunmnposaHma KaneHta (Customer 360),
aNropuTMbl NPEAUKTUBHOIO CKOPMHIAa NWAOB M MPOrHO3MPOBaHMA OTTOKA nosb3oBaTeneit (Churn Rate).
MpuBeaeHbl MaTemMaTUYeCKMe MOAEeNM pacdeTa MNOMKU3HEHHOW UeHHOCTU Kamenta (SCLVS) m ontumwmsaumm
pacnpefeneHua MapKeTUHroBOro broaxeTa.

Kniouesble cnosa:
Lmndposoit mapKkeTuHr, Digital Marketing, CRM-cucremsl, Big Data, cKBO3Haa aHanUTUKA, CKOPUHT NMA0B,
Customer Lifetime Value (SCLVS), onTumunsauma npoaask, npeauKTMBHan aHaiUTUKa.

1. BeegeHue: Mapagokc umudppoBoro mapKeTuHra u KoHuenuma Data-Driven

CoBpeMeHHbI  UMPPOBOM  MapPKETUHT TpaHCOOPMMPOBANCS W3  UYUCTO KpeaTUBHOW cdepbl B
BbICOKOTEXHONOTUYHYIO  WHMXEHEPHYIO AUCUMNAMHY. B ycnoBuax M306MAMA  peKNamHbIX KaHanoB W
HenpepbIBHOro pocTa CTOMMOCTU NpuBnedeHnsa KaneHta (Customer Acquisition Cost — SCACS) TpaguLMOHHbIE
MEeTOAbl MacCOBOro BO34eNCTBUA («BeLLATE/IbHbI MapPKETUHI») TePAIOT SKOHOMMYECKYIO L,e1lecoobpasHoCTb.

KoHuenuma Data-Driven Marketing onnpaetca Ha CKBO3HOE M3MepPEHUE KaXKA0ro 3Tana KAMEHTCKOro NyTu
(Customer Journey). LieHTpanbHbiM 3BEHOM 3TOW 3KOCMCTEMbI BbICTynaeT cBAzka CRM-cucrem (HakonsieHue u
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CTPYKTYpUPOBaHME UCTOpMM B3aumoaelicTeus) u Big Data-aHannTnkm (06paboTka noseaeHYECKUX NATTEPHOB
M3 BHELHWX U BHYTPEHHMX NCTOYHUKOB), obecrneymnBatoLLLas MaTeEMATMUYECKYIO ONTUMMU3ALLMIO BOPOHOK NPoaax.

2. Apxutektypa CRM-cucrem B CTPYKType ynpasaeHUA npoaaxkamm

Cuctema ynpasneHus B3aMMOOTHOLIEHUAMM € KnneHTamm (CRM) BbINoHAEGT pob LEHTPAIbHOTO peecTpa
¢daKTOB B3auMoaencTBusA. B coBpemeHHOM MHPPACTPYKType NpoaaK BblAENAT TPU GYHKUMOHAbHbBIX KOHTYpPa
CRM:

1. OnepaumoHHaa CRM: AsBTomaTM3auuA NOBCeAHEBHbLIX MPOLECCOB OTAeNa NPoAak — BeaeHue
CAENO0K, MapLIpyTU3aLma BXo4AWMX 1Ma08, PUKcaumns KommyHukaumi (IP-teneboHumn, mecceHarkepbl, e-mail),
reHepauma OKYMEHTOB.

2.  AHanutnyeckaa CRM: Arperauma TpaH3aKUMOHHbLIX AaHHbIX, MOCTPOEHME KIAaCCUYECKUX BOPOHOK
npogax (Sales Funnel), pacueT nokasatenein kKoHsepcun (SCRS) Ha Kaxaom 3Tane v aHanu3 3PpPpeKTUBHOCTU
MeHeaKepoB.

3. KonnabopatusHaa CRM: ObecneyeHune 6ecCLIOBHOTNO B3aUMOAENCTBUSA MEXKAY MaPKETUHIOM,
OTAE/IOM Npodax U CcAybol noagepXkm ana ¢GopmMmmpoBaHuA 6OECLIOBHOrO MO/1b30BaTE/IbCKOrO OMbITa
(Omnichannel Experience).

3. Ponb Big Data 1 nnatdopm KAMEHTCKMX gaHHbIX (CDP)

Knaccnyeckas CRM xpaHUT NPenMyLLLECTBEHHO CTPYKTYPUPOBaHHbIE BHYTPEHHUE AaHHble (MMA, TenedoH,
NCTOpUIO 3aKa3os). OaHaKo A0 $80\%S MHpopMmaLmmn o NoBEeAEHMM KANEHTa ocTaeTca 3a pamkamn CRM — 3T1o
TaK HasblBaeMble HECTPYKTYpUpPOBaHHble bosibline gaHHble (Big Data):

¢ NMosepeHuecknii uMdppoBoii cnep: Nctopua nocelleHn CTPaHUL, caiiTa, KAMKKU No baHHepam, Bpems
NPOCMOTpPA KOHKPETHbIX KaTeropuii TOBapoB, OCTaBNEHHbIE KOP3UHbI.

e BHeluHMe reo- U TeNeKoM-AaHHble: [e0/10Kau A, aKTUBHOCTb B COLMAIbHbIX CETAX, PeaKLUMA Ha BHELHNE
peK/siaMHble KaMMNaHWW.

o KOHTeKCTHble AaHHble: Ce30HHOCTb, MMKPO3KOHOMMUYECKUE MHAMKATOPbI, MOUCKOBbIE TPEHAbI.

Ona obbeauHeHUA 3TUX AaHHbIX NpumeHstoTca Mnatdopmbl KAMEHTCKUX paHHbiXx (Customer Data
Platforms — CDP), KoTopble arperMpytoT aorvm U3 pasHbix cuctem (Data Lakes) u cTpoAT eanHbIi gUHaMUYECKKit
npoomnb Customer 360°. Ha ocHoBe 3TUX [AaHHbIX aANrOPUTMbl MAWKMHHOrO 0byyeHus dopmupyoT
nepcoHanbHble pekomeHaaunn (Next Best Action / Next Best Offer — NBA/NBO).

4. MaTemaTMyecKue MoAeNU U aNropUTMbl ONTUMMU3ALMU NPOAAXK

4.1. Mopgenb MoxusHeHHoit LieHHocTn Knnenta (Customer Lifetime Value — SCLVS)

OnNTUMM3aLMA MAaPKETUHIOBbLIX PACXOA0B OCHOBbLIBAETCA Ha CpaBHEHMM 3aTpaT Ha npussiedeHune (SCACS)
M MPOrHO3MpyemMoi NpubbIAK OT KIMEHTA 3a BeCb Nepuog, coTpyaHundectsa (SCLVS). IMCKOHTUPOBaHHAA MoaeNb
SCLVS paccumntbiaetca no ¢popmyne:

SSCLV = \sum_{t=1}MT} \frac{(ARPU_t - C_t) \cdot r_t}{(1 + d)*t}S$

roe:

e SARPU_tS — cpefHaAsA BbIpyyKa OT KAMeHTa 3a nepuog, $t$ (Average Revenue Per User);

o SC_tS — npsAmble 3aTpaThbl Ha 06CNYKMBaHME KAMEHTa B nepuog, StS;

o Sr_tS — BepoATHOCTb yaepskaHua kKnuenTa (Retention Rate) B nepunog, StS;

e $dS — cTaBKa ANCKOHTUPOBAHUSA;

o STS — NPOrHO3MpPYeMbIi FTOPU3OHT KU3HU KANEHTa.

Ycnosue 3KoHOMUYECKOM 3dpPeKTUBHOCTU MmapKeTuHra: SCLV / CAC \ge 3S.

4.2. NMpeanKTUBHDIN CKOpUHT Angos (Lead Scoring)

Onsa nproputmnsaumm paboTbl MeHeaKepoB Mo Npoaaxam NPUMEHAETCA MOZLE/Ib OLLEHKU BEpPOATHOCTU
KOHBEPCUM NNAA B yCreLHyto caenky. BepoatHoctb SP(Y=1\vert{}X)$ BbluncnaeTca ¢ NOMOoLLbIO 1OrMCTUYECKO
perpeccuMm UAu rpagnueHTHoro ByCcTuHra:

SSP(Y=1 \vert{} X) = \frac{1}{1 + en{-\left(\beta_0 + \sum_{i=1}*{k} \beta_i x_i\right)}}$$

roe:

o SY=1S — daKT coBepLIeHMA NMOKYMKY;
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o SX_iS — BEKTOpU30BaHHble NPU3HAKKM Nnaa (Hanpumep: SX_1S — KOAMYECTBO BU3MTOB Ha CTPaHMLY
«LleHbl», Sx_2S — 3anonHeHne Gopmbl, SX_3S — pasmep KomnaHuu);

o S\beta_iS — koadduumeHTbl Moaenn, obyyeHHble Ha UCTOPUYECKUX AaHHbIX CRM.

Ninpbl ¢ SP(Y=1) > 0.7S aBTOMaTUYECKM HanNpaBnaloTca Hanbonee KBaNMPUULMPOBAHHBIM MeHeasKepam
(High-Touch Sales), a nuabl ¢ HU3KMM Bannom OTMNPaBAAIOTCA B aBTOMATMYECKUE LLEMOYKM nporpesa (Lead
Nurturing).

4.3. OnTMumusauma pacnpegeneHus brogxera no KaHanam (ROMI Maximization)

3apgaua pacnpegeneHus obuiero 6oaxeta SB_{total}S mexay SMS MapKeTUHIroBbIMM KaHaiamM € Lesbio
MaKCMMM3aLMM COBOKYMHOro Aoxoaa GopMyIMPYeTcs Kak 3aJadya BbiNyK/A0ro NporpaMmmpoBaHms:

SS\max_{B_1, \dots, B_M} \sum_{j=1}*{M} R_j(B_j) \quad \text{npu ycnosumn} \quad \sum_{j=1}*{M} B_j
\le B_{total}, \quad B_j \ge 0$$

roe SR_j(B_j)S — ¢yHKuMAa oTmaum SjS-ro KaHana, umeowaa Bug ybbiBalolweid npenenbHomn
NPOU3BOAMTENLHOCTM (3aKOH ybbiBatowwein goxoaHoctn): SR_j(B_j) = \alpha_j \cdot (1 - er{-\beta_j B_j})$.

6. BbI30Bbl U OrpaHMYeHUA NPU BHEAPEHUN

1. Npobnema usonupoBaHHOCTM paHHbiX (Data Silos): XpaHeHWe AaHHbLIX B pasHbIX OTAenax
(mapkeTuHr, npoaaxu, byxrantepusn) 6e3 eguHoro ETL-KoHBelepa NPUBOAUT K PACXOXKAEHUAM B aHaIUTUKE.

2. KauectBo gaHHbIX (Garbage In, Garbage Out): HenonHble nnn aybaupytowmecs KoHTakTbl B CRM
WCKaXKaloT paboTy aNroputmMoB MalIMHHOIo 0byyeHus.

3. 3aKoHogaTenbHble OrpaHUYeHMA U NPUBATHOCTb: YCWU/IeHME 3aKOHOB O 3allMTe NepCoHasbHbIX
AaHHbIX (GDPR, perynaTopHble akTbl O MEPCOHabHbIX AaHHbIX), NOCTENEHHbIN 0TKa3 6pay3sepos ot Third-Party
Cookies TpebyeT nepexoaa Ha cbop First-Party n Zero-Party Data.

7. 3aKkntoueHue

NHuTerpauma CRM-cucrem 1 MHcTpymeHToB Big Data TpaHchopmMmupyeT Npoaakn n3 xaoTMYHOro npouecca
B YNPaBAAEMbIA UHMKEHEPHbIN anropuTm. BHeapeHWe NpeamMKTUBHOrO CKOpuHra, mogaenei pacyeta SCLVS wm
aBTOMaTU3MPOBAHHOM CEermMeHTaLuMu M03BOMAET KOMMAHMAM CYLIECTBEHHO CHU3MTb SCACS, MNOBbICMTL
KOHBEPCUIO BOPOHKU M oNTUMM3MUPOBaTb ROl MapKeTUHIOBbIX UHBECTMLMIA. B Bauxkaliwme roabl KAOYEBbIM
$aKTOPOM KOHKYPEHTOCMOCOBHOCTU CTaHET MHTerpauma reHepatnsHoro MU (Generative Al) 8 CRM-KoHTYyp ans
aBTOMAaTMUYECKOro CO3aHuMA rMnepnepcoHaM3MpoBaHHONO KOHTEHTA.

CNUCOK UCNOb30BaHHOW NUTEpPaTypbl:

1. CnacteHuH B.A. Megaroruka: yueb. nocobue ans cryq. Bbicw. nea. y4yeb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H.B., PeaH A.A. Megaarorvka: YuyebHuK ana sysos. — CM6.: Mutep, 2006.
3. ®epepanbHblii 3aKoH «06 obpasoBaHMK B Poccuiickon Pegepaunmn» Ne 273-P3,

© ExkaeB K., 2026

YK 336.714
XKypasnes A.A.
OCHOBaTe b U reHepanbHbIi NapTHEP, Mento VC
r. inccaboH, Moptyranus

KPOCC-NOATBEPHKAEHUE HESABUCUMbIX CUTHANTOB KAK NPUHLMN NPNOPUTUSALUN B MOAE/TN
DATA-DRIVEN NOUCKA CTAPTANOB BEH4YPHbIM ®OHAOM

AHHOTauuA
CraTbA pacKpbiBaeT MpPaBUIO KPOCC-MOATBEPKAEHUA HE3aBUCUMbIX CUFHANA0B KaK  MpuUHUMN
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pacnpefeneHna BHUMaHUA BEHYYPHOro poHAa NPM NPOAKTUBHOM MOUCKE CTapTanoB. ABTOP ULLET YC0BUA, NPU
KOTOPbIX COBMaZeHNE CUFHAN0B MPEBOCXOANT arpPernpoBaHHbIN Bann, U UANKOCTPUPYET OTBET ONMCATENbHbIM
Kencom C pacyéTom anoctepnopHoit ToyHocTu. Mpu 6a3oBoit yactoTe 1 : 63 067 KOHBIOHKLMA ABYX KaHaNO0B C
HEeKoppenpoBaHHbIMK OLIMBKAaMM NOAHMMAET 4010 UCTUHHbBIX cpabaTbiBaHmi ¢ 0,16% A0 13,7%. UTor paboTbi:
ycnosua paboTocnocobHOCTM NpaBumaa M NOPAAOK Er0 HACTPOMKKM Nog, EMKOCTb KOMaHAbI.
Kniouesble cnosa:
BEHYYPHbIN GOHA, NOTOK CAENOK, MPOAKTUBHbIN COPCUHT, NPUOPUTU3ALLMA, HE3ABUCUMbIE CUTHA/bI, KPOCC-
noaTBepKAeHWe, CMrHabHaa Teopus, 6a3oBasn YacToTa, MalMHHoe 0byyeHne, BOPOHKA oTHopa.

BeepgeHue

OpraHu3auma NoToKa CAENOK OCTAETCA O4HOM M3 HammeHee GOPMANN30BAHHbBIX PYHKLMIA BEHYYPHOTO
doHAa. Knaccuyecknin KaHan onMpaeTcsa Ha JINYHbIe CBA3W NAPTHEPOB M BXOAALLMIM NOTOK 3aABOK. [locTynHoe
$OHAY MHOXKECTBO KOMMaHUI NPU TaKoM OpraHM3aLmMm OrpaHMYEHO CETEBbIM PAANYCOM KOMaHAbI, a CTPYKTypa
noptdpens BOCMPOU3BOAUT reorpaduyeckme W OTpacieBble CMELLEHUS CAOXKMBLUMXCA cBA3el. O630pbl
OTAENbHbIX HAaLMOHANbHbIX PbIHKOB OTMEYAIOT TE YKe CMELLEHMA U POCT LLeHbl oWNBKKM Npu Bbibope obbeKTa
BNoXeHun [2, 4]. MPOaKTUBHbIA MOWUCK, NPU KOTOPOM ¢GOHAL CaM HaxoAMT KOMMAHUKM MO OTKPbITbIM M
KOMMEpPYECKMM AaHHbIM, CHAMAET 3aBUCUMOCTb OT CETU, OJHAKO CTa/IKMBAETCA C maclTabom Habnogaemoin
nonyaauun, U3amepsaemon 4ecaTkamm MUAMOHOB 3anmncen.

MaTepwuanbHOM NPeAnoCbIIKOM Nepexoaa CAyKUT 3peoCTb PbiHKa AaHHbIX 0 KoMnaHuaAX. Kommepyeckue
arperaTopbl HaKamnJiMBalOT MHOFO/eTHME pAdbl MO AECATKAaM MWIJIMOHOB AOMEHOB, BK/OYasA YMCNEHHOCTb
nepcoHana, Beb-Tpaduk, UCTOPUIO PUHAHCMPOBAHMA U COLMANbHbIE METPUKM, OTKPbITbIE CTPaHWULbI OHA0B
ny6AUKYIOT CTPYKTYpYy nopTtdeneit, coumanbHble naatdopmbl packpbiBaloT rpadbl nognucok. Cbipbé ans
NPOAKTUBHOIO MOWMCKa CEroAHA AOCTYMHO tobomy GoHAY, NOSTOMY MUCTOYHMKOM MPEenMyLL,ecTBa CTaHOBUTCA
cnocob coeaMHEHWs MOTOKOB MeXAY COOON, U B 3TOM CMELLEHMWU OT BAALEHWUA OAHHBIMU K MPaBUAY KX
KOMBWHNPOBAHMA COCTOUT OTPAC/IEBON KOHTEKCT CTaTbMu.

JKOHOMMUYECKOEe CcoaeprKaHMe 3a[aun PacKpbiBaeTcAs 4yepes CTPYKTYpy Aeduumta. BblumcautenbHan
06paboTKa AECATKOB MMUIIMOHOB 3anMce JAaBHO AOCTYMHA MO UeHe 061a4HOM MHOPACTPYKTYpPbl, TOrAa Kak
BpeMA NAapTHEPOB HA NEPBUYHbIA KOHTAKT C OCHOBATE/NIAMM OCTAETCA XKECTKMM orpaHuyeHmem: 791 pasrosop 3a
rog, oTBeYaeT TPEM KOHTaKTam B pabounii geHb. COpCUHT (MOMCK KOMNaHUIA U GOpMMpPOBaHME MOTOKA CAE/OK)
Npyv TaKUX YCNOBUAX MpPeBpalLlaeTca B 3afadvy pacnpegeneHns GUKCMPOBaAHHOIO 6logyKeTa BHUMAHMA NO
nonynsaumn, B KOTOpOM LeneBoe cobblTMe BCTpeyaeTca C 4actotoh nopagka 0,0016%. MNyb6bauKkaumm no
aNropuTMmU3aLMM BEHUYYPHOro OTObopa CocpefoTodYeHbl Ha MpeAcKasaTesibHOW cuiie OTAe/IbHbIX MoAenein u
npusHakos [6, 10, 15]. MpaBuao KOMBUHMPOBAHWUA CUTHANOB PA3HOM NPUPOLbI KaK CAaMOCTOSTENbHbIN
3KOHOMWYECKUN 06BEKT B AOCTYNHOMN IMTepaType He 06HAPYKEHO, HACKOIbKO M3BECTHO aBTOPY.

CTaTba OTBEYaeT Ha BOMPOC O TOM, MPWU KaKMUX YCAOBMUAX COBMAJEHME HEe3aBUCUMbIX MO KaHany
HabNloAEHUA CUTHANOB AAET KAYeCTBO MPUOPUTMU3ALNKN, HEAOCTUKMMOE ANA arperpoBaHHoro 6anna. Bknag,
paboTbl CKNaAbIBAETCA U3 TPEX 3/1eMeHTOB. Bo-nepBbix, NPaBUAO KPOCC-NOATBEPKAEHUA IKCMANLMPOBAHO KaK
NPUHUMN pacnpeseneHns BHUMaHUA Npu HU3KoW 6a30BoM YacToTe LeneBoro cobbitma. Bo-BTopbix, onuncaHa
aCMMMETPUYHAA apXMTEKTypa OoTbopa, B KOTOPOM 0Oy4vaembli KOMMNOHEHT NpeacKasblBaeT COOTBETCTBME
KOMMaHUN MHBECTULMOHHOMY NPOdUI0 KOHKPETHOro PoHAA. B-TpeTbux, AaHa amnNupuyecKkas UANCTPaLms Ha
rog0Bol BOPOHKE 04HOro poHAa C PacYETOM KOHBEPCUI KaxKaoro nepexoaa.

Mpegensl paboTbl 0603HaYeHbl 3apaHee. ConocTaBaeHMe C TPAAULUMOHHBIM KaHa/loM B MCCNef0BaHUN
OTCYTCTBYET, MOCKOJIbKY AaHHble O BOPOHKE PeALMOHHOIO MOMCKa 3a TOT Xe nepuoa HeJOCTYNHbI, MOSTOMY
BbIBOZ O MPEBOCXOACTBE MPOAKTUBHOINO KaHafia Hag ceTeBbiM He dopmynunpyetca. BopoHKa onucbiBaeT
pesynbTaT NpUMeHeHWUs MpaBuaa Ha MacwTabe, ycnosua ero paboTocnocobHOCTU BbIBOAATCA M3 pacyéTta u
pa3bupatoTca B 06CyKAEHUM.
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1. O630p NUTepaTypbl U TEOPETUYECKAA paMKa

MepBbI NAAcT pesieBaHTHOW NUTepaTypbl packnaablBaeT MHBECTULMOHHLIA npouecc ¢oHAa Ha CTaamm
reHepauMy NOTOKa, CKPUHMUHIA, YrAYyONEHHOM OLEHKM U CTPYKTYPUPOBAHUA caenku. PaboTbl 06 oTaenbHbIX
HALMOHANbHbIX PbIHKAX OUKCUPYIOT CXKaTMe BHELWHWMX WCTOYHMKOB KanwuTana, KOHCONMOALMIO UIPOKOB WM
NOBbILIEHME LLEHbI BXOAA B HEBEPHYIO CAENKY, YTO YCUAMBAET TPebOBaHMA K PaHHMM CTaguam npouecca [2, 4].
JKOCMCTEMHbIN B3rNAL CBA3bIBAET Pe3y/IbTAaTUBHOCTb MOMCKA C MAOTHOCTbIO Cpeabl, B KOTOPOM BO3HUKAIOT U
MacwTabupytoTca ctapTanbl, M 3a4aéT BHELWHWE yCnoBua ans nbol cuctembl otbopa [1]. O6wmum mectom
naacTa OCTAéTCcA TPAKTOBKA COPCUMHIa Kak ceTeBoit QyHKLUMMU, TOFrAA KaK NOMCKOBaA MOCTAHOBKA, MPU KOTOPOM
bOHA CKaHMpPYeT NONYALMIO Lie/IMKOM, pa3paboTaHa B MPUKAAAHbIX TEKCTAX NOJIHEE, YEM B aKaAEMUYECKUX.

BTopoit nnact npeactaBAAeT BEHYYPHbIA PbIHOK Kak ceTb. CUMHAMUMpPOBaHWE caenok dopmupyet
YCTOMYMBYIO CTPYKTYPY CBA3EW MeKay POoHAAMM, U MO3UUMA B 3TOWN CTPYKTYpPE CBA3AHA CO Cneumnanmsaumen m
pe3ynbTaTMBHOCTbIO MHBecTopa [12]. CKpbiTas apXMTEKTYpa CETM BOCCTAaHABAMBAETCA METOLAMMU BJIOMKEHWM
rpaoBs, 4TO NO3BOASET KAaccuduLMpPoBaTb MHBECTOPOB MO UX noBegeHuio [14]. YyacTme cMHAMKaTa B caenke
CBSI3aHO C BbI)KMBAEMOCTbIO NopTdesibHOM KomnaHuum [7]. Onsa HacToswelr paboTbl U3 3TOro naacta BbiTEKaeT
OAMH BbIBOA: MOSABAEHME KOMMaHUKU B nopTtdene paHHero ¢poHAa HecET MHPOPMaLMIO, MOCKOAbKY O3Ha4aeT
COCTOSABLUYIOCA NPOBEPKY TPETbEN NPpodeccnoHabHON CTOPOHOM, U 3Ta MHGOPMaLMA PACNPOCTPAHAETCA NO CETH
C U3MEPUMOW 3a1E€PKKOM, CO34aBan OKHO Aas Habaogartens.

CepTMdMKAUMOHHAA TPAKTOBKA MOPTPEeNnbHOro cobbiTUA HY)KAAETCA B YTOYHEHUM MexaHM3Mma. Bxop
paHHero ¢oHaa coyeTaeT ABa 3pdeKTa, OTOOP U BAUSHUE: MHBECTOP BblOMpPAET NepCcrnekTUBHYIO KOMMaHWUIO U
OAHOBPEMEHHO NOBbILIAET €€ LWAHCbl KANUTA/IOM, 3KCNEPTU30M M CBA3AMM, MOITOMY Hab04aeman nocne BXxoAa
pe3ynbTaTUBHOCTb CMELUMBAET BKNAA4 OTOOpa C BKNAAOM BAMAHMA. 1A 33fayunm nNpuopuTU3aLMKM Takoe
cMmeleHne 6e3BpeaHO, MOCKOAbKY HabatoaaTens MHTepecyeT NpeacKasaTesibHaa cuaa cobbiTuA, Bonpoc o eé
WMCTOYHMKE OCTAETCS 3a paMKamu. 3HAYEHWE MMeEeT MHOe CBOMCTBO: NpeacKasaTesibHas cMaa pacnpegeneHa no
$OoHAaM HepaBHbIMM A0AMM, YTO M MO3BOJIAET BbIAENUTb NOAMHOMKECTBO NPEAMKTOPOB, BCAE 338 KOTOPbIMM
BXOAMT BEPXHWUM 3wWwesnoH [12].

TpeTnin nnact BOCXOAUT K CUrHasbHOW Teopuun. CucTemaTnyeckuii o63op npegnaraetr TaKCOHOMMIO
CUTHANbHbIX KOHCTPYKTOB, WX TPaHWYHbIX YCNoBMMA M B3aumopenctsmit [5]. O630p paHHero [o0neBoro
$UMHaAHCMPOBAHMUA CBOAMUT SMNUPUKY O TOM, KaKMe CUTHa/bl NOBbILIAIOT BEPOSATHOCTb NPUB/IEYEHUS CPEACTB OT
6usHec-aHres0B M BeHYYpHbIX PoHaoB [11]. MpuHUMNKMANEH pe3yabTaT O CAabbiXx CUrHanax: TOHANbHOCTb
06CYKAEHWI B COUMANBHbIX CETAX CBA3aHa C OLEHKaMM CTapTanoB Npu payHAax, O4HAKO AOATOCPOYHbIN ycrnex
OHa He NpeACcKasbiBaeT, TOrAa Kak 40pOoroin B NPOU3BOACTBE CUIHAJ, MAaTEHT, NPeACKa3biBAET U OLEHKY, U UCXO4,
[13]. OTctoaa BbITEKAET KAtOYEBAA XapPaKTEPUCTMKA LMPPOBLIX CIe0B: AeLWEBbIN B MPON3BOACTBE CUTHAA OTKPLIT
ANA UMUTaLMK, NO3TOMY €ro O4MHOYHOE MCNO/Ib30BaHME MOPOXKAAET NOTOK NIOXKHbIX CPabaTbiBaHUM, pacTyLLMii
BMecTe ¢ Habatogaemol nonynsumen.

CTOMMOCTHAA /IOTMKa CUTHA/IbHOW TeopuM OODBACHAET W pasvyMe KaHanoB MO YCTOMYMBOCTM K
MaHunynsumu. MNaTeHT, NPUBNEYEHHbIM payH4 M MecTo B noptdene TpebytoT 3aTpaT, KOTOPbIX MMUTATOP
nsberaeT, NOANMUCKA M YNIOMUHAHWE CTOAT CeKYHA,. M3 3TOro COOTHOLLEHUA BbITEKAET MepPapXMsA KaHANOB Mo LeHe
nogAenku, a c Heli U paboyee NPaBMAO KOHCTPYMPOBAHMUA CUCTEM HAbNOAEHUA: AelEBbIM CUrHaN AONYCTUM B
KOHDBIOHKLMK C AOPOrMM, CAMOCTOSTENbHOM CUJbl OH IWEH [5, 13].

YeTBEPTbIN Nnact obpasyeT anroputmulauma otbopa. Moaenb Ha [AaHHbIX OTKPbLITOro arperatopa
npeAcKasbiBaeT UCX04, CTapTana C TOMHOCTbIO BHe BbIbopKM oT 80 g0 89% [6]. CMexkHble paboTbl CTPOAT NPOrHo3
6e3 yTeukn npusHakos byaywero [15], pa3aBopayumBatOT MHBECTULMOHHDIVM KapKac ANA AAaHHbIX PaHHUX cTagui
[8], BBOOAT YyBCTBUTENBHYIO K LieHe OLIMBOK NepBoro n BTOPOro poaa NoctaHoBKy obyyeHua [10] u nepeHocaTt
WHCTPYMEHTApUiM Ha MPOrHo3 npeanpuHUMATENbCKOM aKTMBHOCTM [9]. Ty Ke noBecTky B TepMMHax
NPOrHO3MPOBaHUA YCMELHOCTM UHHOBAUMOHHbLIX MPOEKTOB OCBAaMBAET OTAE/IbHAA NUHMA uccregoBaHuin [3].
MepeuncneHHble paboTbl OLLEHMBAIOT KAaccMUKATOPbl METPUKAMM TOYHOCTM M MOAHOTbl Ha BblBOPKAXx
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ymepeHHoro gucbanaHca, Torga Kak paboumii pekmm cuctembl NMOMCKa 3aZaéTtcs nonynsumen ¢ H6asosoi
YyacToTol uenesoro cobolitna nopagka 0,0000159, npm KOTOpOM BbiCOKas cneundryHOCTb GUAbTPA COXPAHAET B
Bblgaye npeobiiagaHne NoXKHbIX cpabaTbiBaHUN.

Mpobnema pepKoro LeneBoro cobblTUA M3BECTHA AANEKO 3a NpeaesaMv BEHUYPHOW TEMaTUKM Mnoj
MMeHeM MapagoKca JIOXKHOMONOXKMTENbHbIX pe3ynbTaTos. [pn pacnpocTpaHEHHOCTM Npu3HaKa 1 : 63 067 Tect
€O cneundMUHOCTBIO 99% NoMeyaeT Ha KaXKayo MCTUHHYO 3anncb 0Ko10 630 N0XKHbIX, MO3TOMY KauyecTBO CrunckKa
KaHAWOATOB onpegenseT COOTHOWeHWe 6a30BOM 4YacTOTbl M A0AW NOXHbIX cpabaTbiBaHWA, TOr4a Kak
NpUBbIYHbIE METPUKKN KnaccuduKaumm, cHATbIe Ha cbanaHcMpoBaHHOM BbIOOPKe, 0 paboyem perkMme CUCTEMBI
MmonyaT. MOCTaHOBKM C YYBCTBMTE/IbHOM K LieHe oWMBOK GpyHKUMEN NoTepb ABUTatOTCA B 3Ty cTOpoHy [10], oaHako
KOHDBIOHKLMA HEe3aBUCMMbIX KaHa/loB KaK cnocob ynpasneHuA 3HaMeHaTenem OCTaéTtca BHe ¢oKyca
nepeyncaeHHblx pabor.

M3 yeTbipéX NNACTOB CKAa4blBAETCA TeopeTUMyeckas pamMKa CTaTbM. [pUopUTM3aLMA TPaAKTyeTca Kak
nocnenoBatesibHoe 0OHOBAEHME anNOCTEPUOPHON OLLEHKM COOTBETCTBMA KOMNaHMK npoduato ¢oHaa no mepe
NOCTYN/€HMA CUTHANOB M3 KaHa/IOB C Pa3/iMyaloLLEeNCcs Npupoaoin ownbKkn. PabotocnocobHOCTb KOHBIOHKLUMN
onpeaenseTcs HeKOPPEeNMPOBAHHOCTbIO OWMOOK KaHafMoB, MOJIHAA CTATUCTMYECKas HEe3aBUCMMOCTb CaMMUX
CUTHANOB Mpu 3TOM He TpebyeTtcs. MpoBepKa 3TOM NpPeAnocblIIKK, KaK MOKasaHO B pasaene obcyxaeHus,
COCTaB/IAET [N1TABHOE YC/IOBME NEepeHOoca NPaBuaa Ha aApyrue GoHAbl U PbIHKM.

2. Martepuanbl 1 meToAbl

PaboTa BbiNoO/IHEHA B AWM3aliHE OO4MHOYHOIO OMMCATE/IbHOFO Keica C KONMYECTBEHHOM WAAtoCTpaumen.
O6beKTOM BbICTYyNaeT aHaAMTUYECKAA CMCTEMA MOUCKA M 0TOopa CTapTanos., pa3paboTaHHAA BHYTPU BEHYYPHOTO
boHAa, NPeaMETOM CAYKUT NPABUIO NPUOPUTUIALUN, MPUMEHAEMOE CUCTEMOW NOBEPX CUTHANbHbIX KaHANOB.
KaysanbHble BbIBOAbI M KBA3MIKCNEPUMEHTA/IbHbIE CONOCTABNEHUA SIEXKAT 3a NpeaeaMmn 3a43a4M, YTO OTPAMKEHO
B MHTEPNpPEeTaL MM KaxKa0oro KOIMYeCTBEHHOro pesy/ibTaTa.

MNcxoaHble cBeeHMsA NoayYeHbl OT pa3paboTumnKa cuctemMbl B Gopme ONMUCAHNA apXUTEKTYPbI, YTOUHEHWMIA
OTAENbHbIX MEXaHWK W arperMpoBaHHbIX MNOKasaTenei BOPOHKM 3a rofosoi nepuwos. o ycnosuam
npeaocTaB/ieHna CBeAEeHUI Has3BaHWSA POHAA, CTOPOHHWUX CEPBMCOB, KOMMAHWI M3 BOPOHKM U YHACTHUKOB
npouecca He packpbiBatoTcA. KaHanbl AaHHbIX OMMCbIBAOTCA POAOBLIMM XapPaKTEPUCTUKAMMU: KOMMEpPYECKMe
arperaTtopbl Be6-MeTpuK U CBeAEHMIA O KOMNAHUSAX, OTKPbITbIe pa3aesibl nopTdeneit Ha caiTax paHHUX GOHAOB,
nyb6aMYHble MOAMWUCKM B COLMANbHbIX CeTAX. BHyTpeHHWe paHHble ¢oHAA, BKAOYAA MPOLIIble BEPAMKTbI
WHBECTULMOHHOM KOMAHAbI M CMUCKU UCKAIOYEHUIA, NPUBOLATCA arpernpoBaHHbIMU BEIMYMHAMK 6e3 pa3bUBKM.

EanHuuelnt HabnogeHUs BbiCTynaeT 4OMEH KOMNaHMK. BepxHasa rpaHuua BopoHKu, 89 302 487 3anucels,
OTBEYaeT pasmepy AOMEHHOIO YHMBEPCYMa KOMMEPYECKUX aHANUTUYECKUX CEPBMCOB, MOITOMY 3HaMeHaTe b
BK/IIOYAET Hapsady C OeNCTBYIOWMMM CTapTanamu HeaKTMBHbIE U HeleseBble AOMeHbl. Takoe onpeaeneHue
3aHMKAeT KOHBEPCUIO MEPBOro Nepexosa M 06A3bIBAET YMTaTb €€ KaK XapaKTepUCTUKY MacliTaba HabntoaeHus,
JNIMWEHHYIO coaepKaTenbHOM NHTepNpeTaunmn Kavectsa puabtpa. Maccus gaHHbIX GOHA NOAYYNA U3 CTOPOHHUX
WUCTOYHMKOB pPas/MyHbIMK cnocobamu, BKAag pas3paboTuMka COCTOUT B OTOOpPE CUrHaAOB WM MpaBuaax
NpPUOPUTM3aLMM NOBEPX FMOTOBBIX AaHHbIX, MO3TOMY MacwTab 6a3bl K AOCTUNKEHUAM CUCTEMbBI HE OTHOCUTCA.

O6paboTKa cBegeHa K ABYM onepauuam. MNponssogHble BeNMYMHBI BOPOHKM PAcCYMTaHbl U3 YeTbIpPEx
abCcoNtOTHbIX 3HAYeHMM, npeaocTaBaeHHbIX GoHAOM. WANOCTPATUBHBIN PACYET aNOCTEPMOPHON TOYHOCTU
BbINO/IHEH MO GOpMy/se YCNOBHON BEPOATHOCTM HA ABHO 33a[aHHbIX AOMNYLWEHWAX, 3HAYEHUA MNapPaMEeTPoB
YCNOBHbI U AEMOHCTPUPYIOT NOopAZoK 3pdeKTa 6e3 NpUTA3aHNN Ha U3MEepPEHUE KOHKPETHOU cuctembl. Obe
rpynnbl BEIMYMH NOMEYEHbI B TEKCTE M NOAMNMUCAX KaK PacyéT aBTopa.

dopmyna pacyéTa M BCce BXOAHbIE 3HAYEHMA MpPUBEAEHbl B TEKCTe pasfena pesynbTaTos, YTo Aenaet
BbIYMCNIEHMA BOCMPOM3BOAMMbBIMM NO NybAMKauum 6e3 obpalleHMs K MCXOA4HbIM  AaHHbIM. [pOLeHTbI
npusegeHbl ¢ AByMa AMbo Tpemsa 3HavYawmumu umdpamu B 3aBUCMMOCTM OT MacwTaba BenMuMHbl, 6asoBas
YyacToTa B AECATUYHOM 3aMMCK AaHa C TPEMA 3HaYaWMMKU Undpamu, AeHEXKHble, NepCcoHabHble U afpecHble
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XapPaKTepPUCTUKM KOMMaHMi B paboTe He WUCNonb3yloTcs, Yyem obecneymMBaeTcAa COOTBETCTBME YCAOBUAM
KOHPUAEHLMANbHOCTN NPeaoCTaBNEHHbIX CBEAEeHUN.

OrpaHnyeHns MeToaa BKAOYAOT 0aMH POHA, OAHY KOHOUIrypauuo maHzata, o4uH rog HabnogeHus,
OTCYTCTBME KOHTPONAbHOW TPYMMbl, CaMOOTYET paspaboTuMka 6e3 BHelwHen BepudUKauMM W OTCYTCTBUE
CBElEHNN O [Oo/se MNPOaKTUBHONO KaHafa B ob6lem uucne caenok ¢oHaa 3a nepuog. lepeuncneHHble
06CTOATENBCTBA CYXKAOT BHELWHIOW BaiMAHOCTb M MEPEeBOAAT KOJIMYECTBEHHbIE pe3y/abTaTbl B paspas
WANOCTPaLMI NpMHLMNA.

3. Pe3ynbTatbl

Cuctema obbeanHAET TPU KaHana HabaoaeHUs, pa3nnyatoLLMXca NPUPOaoM CBUAETENbCTBA, 3a4EPHKKOMN
M XapaKTepom oWwnbKu. MepBbiii KaHan obpasyeT 6ann cooTBETCTBUS, 0OYUYEHHbIM Ha UCTOPUYECKMX BEPAUKTAX
WHBECTULMOHHON KOMaHAbl. Bce KomnaHuu, KoTopble ¢OHA Koraa-nnbo paccmaTpuBan, pasmMeydeHbl Mo
BHYTPEHHMM KaTeropmam peLeHnin, 1 Mogenb NPUcBanBaeT HOBbIM KOMMaHUAM 6annbl U Beca, NpeacKkasbiBas
COBMaZleHUEe C MHBECTUUMOHHbIMU KpuTepuamn. OueHKa AocTynHa ana noboi 3anucu B Ntobo MOMEHT,
3a4epKKa y KaHana otcytctByeT. OWwMbBKA HOCUT cUCTEMATUYECKUIA XapaKTep, MOCKO/bKy 6ann Hacneayet
npoLu/ible NpeanoyYTeHNA KOMaHAbl BMECTe C UX CenbiMU 30HaMMU.

BTopoi KaHan oTcnexuBaeT OTKPbITble pasgenbl noptdeneit paHHux ¢oHAOB-NpeaMKTopoB. Cuctema
BbIUYUCAIAET, NOC/IE KaKMX NoceBHbIX GOHA0B Yalle BXoaAT GOoHAbl BEPXHEro 3wWwesioHa, U GUKCUPYET NosBAEHNE
HOBbIX KOMMNaHW B NopTdensax Takmx NpeauMKTopoB, B TOM 4Yuc/ie MO OOHOBAEHMAM MNyb/INYHBLIX CTpaHuU,.
CobbiTne cBMAETENbCTBYET O COCTOABLUENCA NPOBEPKE KOMMaHUM He3aBUCMMOW NpodeccMoHanbHOM CTOPOHON,
B/IOXKMBLUEM KanuTan. OwmnbKa KaHana CKnagblBaeTca M3 3anasgblBaHMA, NMOCKOMbKY NybanMKauuma cneayet 3a
3aKpbITUEM payHAa C N1arom OT AHEelN 40 Heaesnb, U U3 CTagHOCTU, MOCKO/IbKY OOHOBIEHME CTPAHULbI AOCTYMHO
BCeM HabntoaaTenam cpasy.

TpeTnin KaHan M3mepseT CYTOYHYI AenbTy Nyb6ANMYHbIX NOANWMCOK NapTHEPOB BeaylwMx ¢GOHAOB Ha
ocHoBaTesieit cTapTanoB. [MognucKka oTpaKkaeT HanpaB/leHHOe BHWMMaHME KOMMETEHTHOro Habnwgatens wu
NosBAETCA C JaroM OT YAacoB A0 CYTOK Nocsie MHTepeca. LleHa Takoro aenctama 61n3Ka K Hyt0, MOSTOMY KaHan
WYMWUT M OONYyCKaeT MMUTAUMIO, YTO COr/acyeTcs C BbiBOAAMM JiUTepaTypbl O cnabbix curHanax [13].
MepcoHanbHbIM cocTaB HabntogaeMblX aKKAyHTOB B paboTe He pacKpbiBaeTcA.

ConocTaBiieHMe KaHanoB OOHapy*KMBAeT B3aMMOZLOMOJIHAKOLWMIA PUCYHOK OWMOBOK. CucTemaTuyeckoe
cMelleHWe 6anna, 3anasgbiBaHMe MNOpPTPeNnbHOro cobbITUA WM WYyM MNOAMUCOK NPUHAANEXKaT pPasHbIM
NOPOXKAADLMM MEXaHU3MaAM, MO3TOMY OAHOBPEMEHHOE J/IOXKHOe cpabaTbiBaHME BCEX KaHAJ/IOB Ha O4HOM
KOMMNaHUKW TpebyeT cTeYeHUs He3aBUCUMMbIX 06CcTOATENbCTB. Ha 3TON PasHOPOAHOCTU U OEePKUTCA pacyETHoe
NPENMYLLLECTBO KOHBIOHKLUM, K KOTOPOMY U3/10KEHNE BO3BPALLAETCA HUXKeE.

OTbop ycTpoeH acMmmeTpuyHo. [Mo3UTMBHAA rpafauua KadvectBa B cucteme oTcyTcTByeT. [Jonyck
KOMMNAHUKN K PACCMOTPEHMIO 3a4at0T MKECTKME CMUCKN UCKNOYEHWNI NO TeMaTuKe, andaBuTy Ha3BaHMA U CTagum
dMHaHCMpoBaHMA BMecTe ¢ noporom 6anna cooteetcTeusA. Obyyaemblii KOMNOHEHT NpPeCcKa3biBaeT coBMNajeHue
KOMMNaHUM C MaHAATOM KOHKpeTHoro ¢poHAa, U3 Yero cnenyet HenepeHoCMMOoCTb MOAENN Ha apyroi ¢oHg 6e3
nepeobyyeHuns Ha ero BepanKTax. KauectBo KOMMNaHUM KaK pbIHOYHOTO 0O beKTa OCTAaETCs BHE NpeaMeTa OLLEHKN,
M B 3TOM COCTOUT HETpMBManbHas 0COBEHHOCTb apXMTEKTYpbl: CUCTEMA OTBEYaeT Ha BOMPOC O TOM, YbA 3TO
CAeNKa, 0 BONpoca O TOM, XOpOoLUa /K CAeNKa.

MpaBuno nNpUoOPUTU3aALMM NOCTPOEHO HA KOHBIOHKUMKM cobbiThid. lMpuopuTeT npucBaMBaeTca npwu
coBMNaZleHUn NopThenbHOro M CoLManbHOro CUrHaNoB B Y3KOM BPEMEHHOM OKHe, LUIMPMHA KOTOPOro BbiCTynaeT
HacTpaMBaeMbIM NapameTpom, 6ann COOTBETCTBUA U CMIUCKU UCKNHOYEHUN OEeNCTBYIOT 40 NpaBuaa Kak ycioBue
ponycKka. JlorMka pelleHuidi no KombuHauusam aByX HabnogaemMbiX CUIFHANOB MPU BbIMOJHEHHOM YC/IO0BUM
[0onycKa npeAcTaBieHa Ha pucyHke 1.
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PucyHoK 1 — KombuHauum He3aBUCUMbIX CUTHANI0B U peLleHuii 0 NpuopuTn3aLmm

CocTtaBneHo aBTOpOM

KneTkn ¢ oAMHOYHbIM CUFHANOM ONMMUCaHbl Kak odepeab HabnwoaeHua. M3 npeaoctaBneHHbIX CBEAEHUN
M3BECTHA MEXaHWUKa NOMETKU NPUOPUTETHBIX KOMMaHUIA, NOBEAEHNE CUCTEMbI MPU OANHOYHbIX CpabaTbiBaHUAX
[OKYMEHTUPOBAHO cnabee, NOSTOMY COAEPHKMMOE ITUX KNETOK CeAyeT YUTAaTb KaK IOrMYECKY0 MMNAMKaLMIO
npaBuNa, OXKMAAOLLYO NOATBEPKAEHUA CO CTOPOHbI pa3paboTumka. Knetka 6e3 curHanos otBevaeT GoHOBOMY
MOHWUTOPUHTY, MPU KOTOPOM 3aMMUCb OCTAETCA B MONYAALMN U NPOAONKAET NEPECUNTbIBATLCA.

Pasnnume KOHBIOHKLUN N B3BELLEHHOMW CyMMbl MUMEET COAEpP KaTe/IbHbIN XapakTep. B3seweHHaa cymma
OONYCKAeT KOMMEHCaUMIo: CUbHbIA AELEBLIN CUFHAN NepeKpbiBaeT OTCYTCTBME AOPOroro, U B NpUOpUTET
NPOXOAAT KOMMNAHUN C HaKPy4YeHHbIM LWYMOM. KOHBIOHKLMA KOMMEHCALMIO 3anpeLlaeT, NoCKoAbKy TpebyeT
cobbITMA B KaXKA0M KaHasie, NO3TOMY PUCYHOK 1 BONOLLAET KOHBIOHKTUBHYIO IOTUKY, TOFAa Kak CYMMMUPOBAHUE
OCTaéTCA BHYTPM YC0BMA AONYyCKa. 3a 3anpeT KOMMNeHcaunm CUCTema NaaTmMT NOJIHOTOM, TO eCTb A0/1EN LieNeBbIX
KOMMaHWM, KOTOpble AOXOAAT A0 NPUOPUTETHONO CNMCKA.

lfopoBbie pesynbTaTbl paboTbl CMCTEMbI CBeAeHbl B Tabauuy 1, rae Ana Kaxkaoro nepexoga npuseseHa
KOHBepcuA.

Tabanya 1
l'opoBaA BOpPOHKa oT6opa KomnaHui
dtan or6opa Yucno KomnaHmii KoHBepcusa nepexoga
Habntogaemasn nonynauma 89 302 487 -
MpPUOPUTETHBIN CNNCOK 1416 0,0016%
CocTonABLUMICA pa3roBop 791 55,9%
Cpenka 14 1,77%

AGCONOTHbIE 3HAYeHUA npuBedeHbl NO AaHHbIM OHAA, KOHBEPCUM MNPenCTaBAAOT PacyéT asTopa.
CKBO3Haa KOHBepPCHA OT NPUOPMUTETHOrO CNKUCKA K caenke cocrtasnaet 0,99%.

BopoHKa noKasblBaeT LeHy cXaTua Habnogaemont nonynsunun. Otbop 1416 KomnaHuin 13 89 302 487
O3Ha4YaeT, YTo B NPUMOPUTET NPOXOANT OAHA 3anucb M3 63 067. Pasrosop cocTtosanca ¢ 55,9% npuoputeTHbIX
KOMMaHWi, ao caenku gownun 1,77% cobeceaHmkos. O6bEm 791 pasroBopa 3a rod OTBe4YaeT TPEM KOHTaAKTam B
pabounii AeHb Ha KOMaHAY, U3 Yero BbITEKAET BblBOL, O EMKOCTM KaK CBA3bIBAIOLLEM OFPaHUYEHUN: LLENEBOM
pasmep MPUOPUTETHOrO CMAMCKa 334aET NPONycKHaa CcnocobHOCTb 3Tana KOHTaKTa, MNopor npasuaa
noAcTpamBaeTca noa Heé, 0bpaTHOe ABUKEHME NMLLIAET KOHCTPYKLMIO CMbICAa.
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WnpnHa BpeMeHHOro OKHa CBS3blBAET BOPOHKY C apXMTEKTypoW KaHanoB. CouuanbHbIA CUrHan
onepe)aet nopTPenbHbIM Ha AHU U HeZenun, No3TOMY Y3KOe OKHO MPOMyCKAaeT COBMNAAEHWs, NPU KOTOPbIX
NOAMUCKN yCrenu rnosiBUTbCA, Torga Kak obHosneHue noptdens ewé He onybiMKoBaHo. PaclumMpeHne oKHa
NoAHWUMAET MOJIHOTY U OAHOBPEMEHHO BTAMMBaEeT B NMPUOPUTET Napbl COOLITUI C 0OWMUM TPUTTEPOM, O YEM
nogpobHee cKkaszaHoO B pasgene obcyxaeHuAa. HacTpoiKa napameTpa npuHagnexXut GoHAy W 3aBUCUT OT
NJAOTHOCTN KOHKYPEHLMN 33 HabAtoAaeMbl CEFMEHT PbIHKa.

PacyéT anocTepmMopHON TOYHOCTU PACKPbIBAET MEXaHU3M NPEeNMYLLLECTBA KOHBIOHKLMN. [,oNA UCTUHHbIX
CpabaTblBaHMIN B CNKMCKe KaHAMAATOB NpW oAuHOYHOM ¢unbTpe pasHa p / (p + (1 - p)f), rae p o6o3Havaer
6a30BYyl0 YacToTy LeneBoro cobbiTuA, f 0603HaYaeT A0Nt0 NOXKHbIX cpabaTbiBaHU GUNLTPA, YYBCTBUTEIbHOCTb
NpUHATa PaBHON eanHULE. KOHBIOHKLMA ABYX CUFHAN0B C HEKOPPEIMPOBaHHbIMKN oWwMBKamu 3ameHseT f Ha 2,
MHOXUTEeNb 1 — p coxpaHaetca. Mpu p =1 416 /89 302 487 = 0,0000159 oanHouHbINA duabTp ¢ f= 1% AaéT 0,16%
WUCTUHHbIX CpabaTbiBaHWI, KOHBIOHKLUMA MPU TOM e KadecTBe KaHanoB Aaét 13,7%, npu f = 0,1% 3HayeHus
coctaBasaoT 1,6% n 94,1% cooTBETCTBEHHO. 3HAYeHWe P HaciedyeT AOMEHHbIN 3HaMeHaTe b, BKAOYAOLWNI
HEaKTMBHbIE M HeueeBble 3aNUCK, MO3TOMY OLEHKA 3343ET HUXKHIOK rpaHuLy 6a30BOM YAaCTOTbl. 3aBUCMMOCTb
ana amanasoHa f ot 0,1% no 10% n3obpaxkeHa Ha pUCyHKe 2.
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PucyHoK 2 — ons UCTUHHbIX cpabaTbiBaHMI Npu 6a30Boi yacToTe 1: 63 067. PacyéTt aBTOpa, 3HAYEHUS 40U
NOXKHbIX cpabaTbiBaHWM 3a4aHbl YCIOBHO, OCb abcuuce orapndmmyeckas

Pacyér HOCUT WANOCTPATUBHLIMA XapakTep W TpebyeT Tpéx OroBOpPOK. PeanbHble [0AM NOXKHbIX
cpabaTbiBaHUN KaHa/OB He M3MepeHbl, 3HadyeHus f 3agaHbl ycnoBHO. YyBCTBUTENIbHOCTb KaHa/OB NPUHATA
paBHOM eAMHULE, MO3TOMY BEPXHAN KPMBAA ONUCbIBAET ONTUMMUCTUYECKYIO FPaHULY: MPOMYCK CUrHana xota bbl
B OLHOM KaHa/jie BbIBOAWUT KOMMaHUIO U3 NPUOPUTETA, U KOHDBIOHKLMA MOKYNaeT TOYHOCTb LLEHOW MOAHOTHI.
3ameHa f Ha f2 npaBomepHa NpU HEKOPPENUPOBAHHbIX OWMBKAX KaHanoB, BOMPOC O BbINOJHUMOCTM 3TOM
npeanocbIIKK pa3bupaeTca B ciedytolLem pasaene.

YcTOMYMBOCTb BbIBOAA K COCTABY 3HaMeHaTeNs nNpoBepseTca npambimM nepecyétom. OUMCTKa 4OMEHHOTO
YHUBEpPCYMa B CTO pas oCTaBAAeT oko1o 890 ThbicAY AeNCTBYIOWMUX KOMNAHUA 1 NOAHUMAET 6a30Byto YacToTy A0
1 : 631. OauHouHbIi dunbTp ¢ f = 1% [AéT npu Takom 3HameHaTene 13,7% WMCTUHHBLIX cpabaTbiBaHUN,
KOHBIOHKUMA aaéT 94,1%, pa3pblB coKpalwaetcs ¢ 86 go 7 pas3. CoBnageHMe 3TUX 3HAYEHWUM C YMcnamum
npeablaywero pacyéra 3aKOHOMEPHO: CTOKPATHbIM pPOCT 6a30BOM 4acTOTbl AEMUCTBYeT Ha anoCTepUOpPHYH
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TOYHOCTb MPAKTUYECKU TaK KE, KaK CTOKPATHOE CHUMKEHUE [0AM /IOXKHbIX cpabaTbiBaHM. [penmylLiecTso
KOHDBIOHKLIMK COXPaHaeTca npu 1tobom pasymHOM cOoCTaBe 3HamMmeHaTe N, MmacliTab a¢pdeKTa 3aBUCUT OT CTENEHU
OUYMCTKM.

ABHbIN YYET YYBCTBUTE/IbLHOCTU YTOUHSET rpaHuuy pacyéta. MNpu uyyscTBUTENbHOCTM 0,7 Ha KaHan
COBMECTHas YyBCTBUTE/IbHOCTb KOHbBIOHKUMM paBHa 0,49, NpMOPUTETHLINA CMMCOK TepAEeT MOMIOBMHY LEeneBbIX
KomnaHui. TouHoctb npu f = 0,1% cHukaeTcs ¢ 94,1% no 88,6%. HenonHasn 4yBCTBUTE/IbHOCTb CHUMKAET MOJIHOTY,
TOrAa Kak TOYHOCTb, KaK NOKa3bIBaeT NepecyéT, 0CTaéTca YyCTOMYMBOIA.

4. O6cypaeHue

[NaBHOe yA3BMMOE MEeCTO MNpaBu/a COCTOUT B MPeAnocCbi/IKe O HEKOPPE/NMPOBAHHOCTM OLIMOOK.
MNosiBneHne KomnaHum B noptdene paHHero ¢boHAa U BCMECK NOAMNUCOK MAapTHEPOB CNOCOOHbI UMETb 0OLLYIO
NPUYMHY B BUAE Nyb6AMYHOrO 0b6bABAEHMA O payHae. CUrHaNbl B TaKOM C/y4ae HE3aBUCUMMbl MO KaHany
HabnaeHMA, OAHAKO CBA3aHbl MO MNOPOXAALWEMY COObITUIO, WU NPUPOCT TOYHOCTU OT KOHBIOHKLUMU
OKa3bIBAaeTCA MEHbLLE PAaCYETHOrO, NOCKO/IbKY 3PPEKTUBHAA A0NA NOMKHbIX CpabaTbiBaHWUI Napbl NEXKUT MEXAY
f u 2. OTCl04a BbITEKAET NpaKTUYecKoe TpeboBaHMe: MPaBU/Io HYXKAAeTCA B NPOBEPKE HE3aBUCMMOCTU, KOTOPYIO
obecneuynBaloT pasHeCEHME CWUIHA/IOB BO BPEMEHM, KOHTPO/Ib 0bLLero Tpurrepa M y4yéT HOBOCTHOro ¢oHa
Habnogaemol KomnaHuu.

K ycnoButo He3aBMCMMOCTU MPUMBbIKAET BONPOC 06 YCTOMUYMBOCTU K MaHUnyaaumn. NMybanyHoCcTb KaHanos
O3HauaeT HabngaemocTb U ANA OCHOBATesiel, 3aUHTEPECOBaHHbIX B MonajaHMM B NPUOPUTETHbIE CMUCKK
¢doHpoB. [MognMCKM nNOAAAOTCA HaAKPYTKe Hanpsamylo, nopTdenbHoe cobbiTue 6e3 peanbHON CAENKU
BOCMPOM3BEAEHUNIO HE NOAAAETCA, OTKYAA CAeyeT BblBOL O HECUMMETPUYHOM 3aLUMUTE: KOHBIOHKLUMA C 40POrNM
CUFHA/NIOM CTpaxyeT CUCTEMY OT HAKPYTKU AOelEBOro, Torga Kak CUCTEMA M3 OAHOrO AelWéBOro KaHana
6e33awmtHa [13]. PacnpocTpaHeHue nogobHbix cuctem cpean ¢GOHAOB CMOCOOHO CO BPEMEHEM MEHATb
nosefeHMe camux Habntogaemolx, U 3Ta pedpAeKCUBHOCTb OT/IMYAET COLMANbHbIE AaHHbIE OT NPUPOAHDIX.

BTopoli Kpyr BONPOCOB CBA3aH C 3HAOreHHOCTbo. OTCNeXMBaAHME BHMMaHMA Beaywmx ¢oHA0B O3HaYaeT
YaCcTUYHOE OeNerMpoBaHNE CYXKAEHUA KOHKYPEHTAM, YTO MOPOKAAET PUCK CMHXPOHHOFO BXOAA HECKOJIbKUX
HabntogaTenei B 04HM U Te e KOMNaHUK, OAaBNEHUE HA OLEHKM U CKaTue NeperoBopHoro okHa [7, 12]. K
MOMEHTY CXOXAEHUA CUIHANOB MNPEUMYLLECTBO PaHHEro BXO4a YacTbio M3PAcXoA0BaHO, MO3TOMY LWMPUHA
BPEMEHHOIO OKHa BOM/OWAET pPasmMeH MeXAy TOYHOCTbIO M CBOEBPEMEHHOCTbO. [lapameTp noanexut
yrnpaB/ieHMIO C YY4ETOM MJOTHOCTU KOHKYPEHTHOIO HabtoAEHMA Ha KOHKPETHOM PbIHKe, a ero GuKcauma pas u
HaBcerga npoTnBopeynsia bbl NOrnKe npasua.

Tpetuit Kpyr obpasyeT camonoaTBep:kaeHue obyuyatowelr BblbopkU. bann cooTBeTcTBMA 06yyeH Ha
NPOLU/IbIX BEPAUKTaX KOMaHAbIl, BK/OYAA OTKA3bl, NO3TOMY MOZENb BOCMPOMU3BOAMUT COKMUBLUMECA CMELLEHMA U
CY*KaeT MNOMCK K 3HaKOMbIM TUNam KomnaHui [9]. KoHTpdaKTUYecKkme MeTKM HeAoCTyNHbI: cyabba OTKNOHEHHbIX
KOMMAHWIM OCTAaETCA BHE JaHHbIX, U3 Yero cnenyet NpUHLMNManbHas orpaHUYeHHOCTb 0OyYeHUA Ha peLLeHmnsaX B
CpaBHEHMMU ¢ obydyeHMem Ha ucxogax. CmeLLEHHOCTb NMOXOXKero poaa onncaHa 415 3afay npefckasaHma ycnexa
No OTKPbITbIM AaHHbIM, rAe cocTaB obyyatollein BbIBOPKM onpeaenser rpaHunubl NPUMEHUMOCTM NPOrHos3a [6,
15]. [Ona npakTMKM 3TO O3HayaeT NnoTpebHOCTb B PEryaspHOl pPEeBU3UM CMUCKOB WCKIOYEHUM U B
KOHTPO/IMPYEMOM BMYCKE HETUMNYHbBIX KOMMNAHUIA B Ppa3MeTKYy.

OTaenbHOro KOMMEHTApUA 3aCny)KMBaeT MPUMEHMMOCTb MPaBMAA HA pPbIHKAX C Pa3pPerKeHHbIM
CUTHaNbHbIM Nonem. PbIHKM ¢ HEGObLMM YNCAOM aKTUBHbIX GOHAOB M 3aKPbITbIMU CAENKAMM AIOT MEHbLUE
Ny6/MYHbIX COBBLITUA HA KOMMaHUIO, YemM EMKMEe pPbIHKW, 4YTO MOKa3blBalOT MCCAeA0BaHUA OTAE/bHbIX
HaUMOHaNbHbIX cermeHToB [2, 4]. Aednumnt cobbiTnini 6bET NO KOHBIOHKUMKU 60JsIbHEE, YeM MO OAUHOYHOMY
dUAbTPY, NOCKO/IbKY TpeboBaHMe COBMaAeHUA NepeMHoKaeT pegKkocTn. OTBETOM CAYKUT paclunmpeHue Habopa
KaHa/0B 3a CYET OTPaC/IeBbIX PEECTPOB, FPAHTOBbLIX MPOrpamm M Ny6ANYHBbIX BUTPUH aKcesepaTopoB npu
coxpaHeHuun TpeboBaHMA K Pa3HOPOAHOCTN NOPOXKAAOLNX MexaHn3mos [1, 3].

B 3KOHOMMYECKOWN NAOCKOCTU CUCTEMA NEePEBOANT COPCUHT U3 PeXKMMa, rAe CeTb onpeaenneTt A4OoCTynHoe
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MHOECTBO, B PEXXUM, rae MNpaBuao pacnpesensiet GUKCMPOBAHHbLIA BOAXKET BHUMaHUA. YnpasieHYyeckoe
cnepcrTene GopmMyanpyeTca Kak NopsaaoK HACTPOMKKU: EMKOCTb KOMaHAbl 3343€ET LeieBOM 06BEM NPUOPUTETHOTO
CMKUCKa, NOPOr Npasuaa M WMPUHA OKHA MOATOHAITCA Nog 3TOT 06béM. O6paTHbIA NOPAJOK, NPU KOTOPOM
CMUCOK PacTéT BC/es 3a YyBCTBUTENbHOCTbIO GUABLTPA, Pa3pyLllaeT raBHblM MeXaHU3M LEHHOCTU, NOCKO/bKY
BO3BpaLLAET KOMaHAy K pa3bopy NoToKa ¢ npeobsiagaHMem N0XKHbIX cpabaTbiBaHUI M 06eCLLEeHNBAET B/IOKEHUSA
B KaHasbl HabAtoaeHMA.

lpaHULbl 0606WaeMocTv 3aaHbl M3akHOM UccnefoBaHuA. HabatogeHne oxsaTtbiBaeT 0AnH GOHA, OAHY
KOHUrypaumio maHaaTa U oauH rog. Npasmno Kpocc-noaTBepKAEeHMA NEePEHOCUMO KaK NPUHLMM, 06yYeHHbIM
KOMMOHEHT HENepeHOCUM Mo NOCTPOEHMIO, NMOCKO/IbKY NPeACKasbiBaeT COBNageHMe ¢ NPodUnem KOHKPETHOM
KOMaHAbl. BHewHsa Banmaauma notpebosana 6bl BOPOHKMU TPALMLMOHHOIO KaHana Toro e ¢oHAa 3a TOT Xe
nepuog U CBeAeHUM 0 Ao/e NPOAKTUBHOMO KaHana B ODOLLEM YnUC/e CAENOK, KaKOBble AaHHble B HAacTOALLEM
Keice oTcyTcTBYtOT. [0 MOABNEHWUA TAKUX AAHHbIX BOPOHKA OCTaéTca WAntoCTpaumeirt paboTbl npasuna Ha
macliTabe 6e3 BbIBOAA O €ro NPeBoCXoACTBE.

3aknoyeHue

CTaTba 3KCMAMLMPOBANA MPaBUIO KPOCC-NOATBEPKAEHUA HE3aBUCMMbIX CUFHANOB KaK MpPUHLMN
npuopuTM3aLMM B CUCTEME NPOAKTMBHOTO TMOWMCKA CTApTanoB BeHYypHbiM  ¢oHAom. OTBeT Ha
NccnefoBaTeNbCKUA BOMPOC CBOAMUTCA K TPEM YCNOBMAM, NMPU KOTOPbIX COBMafeHWe CUTHA/MOB MPEBOCXOAMUT
arpernpoBaHHblit H6ann. Bo-nepsblx, 6a30Bas YacToTa LLEEBOrO COOLITUA Masa HACTONbKO, YTO OAMHOYHbIN
dnnbTp Nt06Oro pasymHoOro KavyecTsa OCTaB/sET B Bblgavye npeobnagaHue N0oxKHbIX cpabaTbiBaHUA. Bo-BTOpbIX,
OWKNOKM KaHaoB HabNOAEHNA HE KOPPEANUPOBaHbI. BbinosiHEHWE 3TOM NpeanocblikM B paboTe He nsmepeHo,
NMo3TOMy NpPaBWAO CAeAyeT YMTaTb Kak paboTocnocobHoe Npu NpoBepAEeMOM YC/IOBUK, @ NPOBEPKA COCTOUT B
pa3sHeCeHUM CUTHANOB BO BPEMEHM, KOHTPOsie obLiero Tpurrepa M OLEHKe 0NN COBNAAeHUM, 06bACHUMbIX
ny6anMyHbiM 0bObsiBNEHMEM O payHAe. B-TpeTbux, E€MKOCTb 3Tana KOHTaKTa ¢UKCMpOBaHa W BbICTynaeT
CBA3bIBAIOLMM OrpaHUYEHMEM, N0, KOTOPOE HAaCTPaMBatOTCA NOPOT NPaBUAa U LUMPMHA BPEMEHHOIO OKHa.

AcMMMeETPUYHOCTL OTOOpa COoCTaBAAET CAMOCTOSTE/IbHbIA pe3ynbTaT onucaHuA. Cuctema uweHa
NO3UTMBHOM LUKa/Ibl KAYecTBa, AOMNYCK 3a4at0T CIMUCKU UCKAOYEeHMI 1 nopor obyyeHHoro 6anna, a npegMmeTom
npeacKkasaHusa CAYKUT COOTBETCTBME KOMMAHWW MaHAATy KOHKpeTHoro ¢oHpa. M3 3Toro BbiTEKaeT
nepeHOCMMOCTb NpPaBmKaa NPU HenepeHoCMMoCcT 0by4yeHHOro KoMNoHeHTa. HanpaeaeHua aanbHeliwel paboTol
BK/IIOYAIOT COMOCTaB/AEHME BOPOHOK ABYX KaHasoB BHYTPM ogHOro ¢oHAa 3a OAUH Nepuog, 3MMAUPUYECKYLo
NPOBEPKY KOPPEeNsauMM OWMOOK MeXKAY CUrHaNaMM M OLLEHKY YYyBCTBUMTE/IbHOCTM pPEe3y/bTaToB K LUMPUHE
BPEMEHHOIO OKHa.

MpaKTMyecKas LEHHOCTb pe3y/ibTaTa JeKUT B NJOCKOCTM yrnpaBaeHua npoueccom. PoHay, cTposwemy
COOCTBEHHYIO CMCTEMY NOMCKA, NPaBWUIO AAET NOPAAOK NMPOEKTUPOBAHMA: OT EMKOCTM KOMaHAbI K Lienesomy
06BEMY cnuUcKa, OT 06bEMA K MOPOry KOHDBIOHKLMK, OT nopora K TpeboBaHMAM Ha Pa3HOPOAHOCTb KaHANOoB.
Takoi NopAAOK 3alLMLLAET BJOKEHUA B AaHHbIE OT FMAaBHOMO PUCKA NOAOGHbIX NPOEKTOB, NPW KOTOPOM POCT
YYBCTBUTENIBHOCTU GUNLTPOB BO3BPALLLAET KOMAHAY K Pa3bopy NOTOKa, COCTOALLErO U3 JIOXKHbIX CPabaTbiBaHMIA.
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BU3HEC-UHTENNEKT (BUSINESS INTELLIGENCE) U MPUHATUE PELLUEHUIA HA OCHOBE AAHHbIX:
APXUTEKTYPA, MATEMATUYECKUE MOLENUN U OLLEHKA 9KOHOMMUYECKOWN 3G PEKTUBHOCTHU

AHHOTauuA
B cTaTbe nccneayetca KoHUENTyanbHasA TpaHChOPMaLLMsA KOPNOPaTUBHOIO yNpaBaeHUs Npu nepexose ot
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MHTYUTUBHOIO MEHEZKMEHTa K Nnapagurme MPUHATUS pelleHnin Ha ocHoBe AaHHbix (Data-Driven Decision
Making, DDDM). AHanun3upyeTca TEXHONOTMUYECKUIA CTEK COBPEMEHHbIX cucTeM BusHec-uHTennekta (Business
Intelligence, BI), BK/AlOYas npoLeccbl KOHCTPYMPOBAHWSA BUTPUH AaHHbIX, apxuTekTypy Data Lakehouse u
aBTOMATM3aLMIO CeMaHTMYecKoro cnos. [peacTaBneH MaTemaTMYecKUMA annapaT OLEHKM LEeHHOCTU
nHoopmauuu (EVPI) n dopmanmsaums pucka NpUHATUA HEONTUMASbHBIX peweHuid. ChopmyanpoBaHa moaesb
pacyeTa okynaemocTtu (ROI) Bl-MHdpacTpyKTypbl U NpoBEeAEH CPaBHUTENbHbIMA aHan3 NoKoneHun Bl-cuctem.

KnioueBble cnosa:
Business Intelligence, Bl, Data-Driven Decision Making, DDDM, Data Lakehouse, EVPI, ETL/ELT,
cemaHTmyecknin cnon, OLAP, nawbopabl, bU3HeC-aHaNUTUKa.

1. BeegeHune n npobnematmka Data-Driven ynpasneHus

B ycnoBusax BbICOKOM BOIATUIbHOCTM PbIHKOB M PACTYLLMX 06BEMOB MHPOPMALMN TPAAULMOHHbBIN NOAX0A,
K NPUHATUIO YNPaBAEHYECKUX PELLEHUN, onupatowmiica Ha uHTynumio (HiPPO — Highest Paid Person's Opinion)
WAM  3MNUPUYECKME  3IBPUCTUKM, BeOEeT K  HAKOMIEHUID  CUCTEMHbIX  OWMOBOK U CHUMKEHUIO
KOHKYPEHTOCNOCOBHOCTMH.

Mepexon K KoHuenuumn Data-Driven Decision Making (DDDM) npegnonaraeT, 4To KaxAo0e CTpaTerMyeckoe,
TAKTMYECKOE N ONepaumoHHOe pelleHre NoAKPenaaeTca NpoBepaeMbiMi 06 bEKTUBHBIMU AAaHHbIMU. CUCTEMDI
Business Intelligence (Bl) BbICTynalOT MOCTOM MeEXAY MWCXOAHbIMU CbipbiMM AaHHbiMKM (Raw Data) wu
npuKknagHbiMmn busHec-uHcatamm (Actionable Insights).

LLkana TpaHchopmaumm gaHHbIX B peweHua (DIKW)

[ OaHHble (Data) ] —P [ UHdopmauymsa (Information) ] —P> [ 3HaHuAa (Knowledge) ] — P [ OdelictBue
(Action) ]
(TpaH3aKkumu, (CKkBO3Has arperaums (BblfaBNEHWE TPEHAOB, (MpuHATHE peweHni
ERP/CRM noru) M ouncTtka 8 DWH) aHOMa MUl U 3aKOHOMEPHOCTel)  Ha ocHose Bl)

KntoueBble KOMMNOHEHTbI APXUTEKTYPbI:

1. ELT (Extract-Load-Transform): B oTnunume oT Knaccuuyeckoro ETL, TpaHchopmauums npoucxogut
HernocpeacTBEHHO BHYTPWU LENeBOro aHaautuyeckoro xpaHunuwa (Snowflake, BigQuery, ClickHouse), uto
CHUXKaeT Bpems 06paboTKM AaHHbIX.

2. CemaHTnyeckuit cnoit (Semantic Layer): EQUHbIA BU3HEC-KOHTEKCT, UCK/IIOUAIOLLMIA PACcXOXKAeHUA B
dopmynax. Hanpumep, nokasatens «Bbipyuyka» (Revenue) nnm «LTV» KoamMpyeTcs ogMH pas Ha YPOBHE MoAenu
(Hanpumep, dbt nnmn Cube) n oanHakoBo oTobparkaeTcs BO BCEX OTYETAX.

3. Data Quality Governance: Moaynu aBTOMaTM4eckoi mnpoBepkU KoppeKTHocTu (Null-checks,
AybnuKkaTbl, aHOManun) ans npeaoTBpalleHma cuTyaummn Garbage In, Garbage Out (GIGO).

3. MaTemaTnyeckoe moaenMpoBaHue LeHHoCcTU nHdopmaumm (EVPI)

BHeapeHue Bl cBA3aHO C 3aKynKoW AMLUEH3WIA M pasBepTbiBaHWEM MHOPACTPYKTypbl. O6ocHOBaHWe
uenecoobpasHocTn Bl OcCHOBbIBaeTcA Ha TEOPUW MNPUHATUA PELUEHWI U OLEHKE OXMAAEMON LEHHOCTU
coBepLueHHon uHbopmauuu (Expected Value of Perfect Information — EVPI).

3.1. dopmanmsauma 3agaum Bbibopa B YCAOBUAX HEOMPEAENEHHOCTH

MycTb MU, npuHumatowee pelerune (/IMP), sbiBupaeT anbTepHaTmsy Sa_i \in AS B yCNOBUAX COCTOAHMUI
cpeapl Ss_j \in SS ¢ anpuopHoit BepoaTHocTbio SP(s_j)S. MonesHocTb ncxoaa onpeaensetca dpyHKumen SU(a i,
s_i)s.

be3 Bl-cuctembl OnNTMManbHOE pelleHMe BbIBMPAETCA MO KPUTEPUIO MAKCMMMU3ALMWU  OXKMAIEMOWN

NONEe3HOCTU:
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SSE[UA*]_{base} = \max_{a_i} \sum_{j=1}*{M} P(s_j) \cdot U(a_i, s_j)$$

3.2. PacueT makcumanbHol ctoumocTu Bl-mHdpopmaumm (EVPI)

Ecnn Bl-cuctema npepocTaBaseT COBEpPLUEHHbIA MPOrHo3 o cocTosHuM cpeabl Ss_jS, JINP Bbibupaer
HaWUNYYLYIO aNbTEPHATMBY ANA KAXKA0T0 COCTOAHUA. OXunpaemasn nosesHoCTb C COBepPLUEHHON MHpopmaLmei:

SSE[U]_{perfect} = \sum_{j=1}M} P(s_j) \cdot \left( \max_{a_i} U(a_i, s_j) \right)S$

Torpa npefen 3KOHOMMUYECKOW LLEHHOCTM aHanuTuYeckon nHdopmaumm SEVPIS paseH:

SSEVPI = E[U]_{perfect} - E[UA*]_{base} = \sum_{j=1}*{M} P(s_j) \cdot \max_{a_i} U(a_i, s_j) - \max_{a_i}
\sum_{j=1}*{M} P(s_j) \cdot U(a_i, s_j)$$

Echm  cTommocTb  BHeapeHua Bl-cuctembl  npesbiwaer  SEVPIS,  MHBECTUUMM  3KOHOMMYECKM
HeuenecoobpasHobl.

4. IKoHOoMMYecKasa 3PpPEKTUBHOCTb U METPUKM OKynaemocTtu Bl (ROI)

Ona oueHkn skoHommyeckor adpdekTMBHOCTM Bl-npoekToB ncnonbsyetca moamduumposaHHaa popmyna
SROI_{BI}S, yuntbiBatowwan kak pMHAHCOBYIO SKOHOMMIO OT ONTUMM3ALMKN NMPOLECCOB, TaK U NPeAOTBPaLLEHHbIe
yObITKM.

SSROI_{BI} = \frac{f\sum_{t=1}MT} \frac{\Delta Revenue t + \Delta Cost\ Savings t + \Delta
Loss\_Prevention_tH{(1 + r)At} - (CAPEX + OPEX_{BI})}{CAPEX + OPEX_{BI}} \times 100\%S$$

roe:

¢ S\Delta Revenue_tS — npupoCT BbIPYYKM 3a CYET TOYHOrO TapreTuHra, onTMMM3aLMKM LEH U Kpocc-
npoaax;

o S\Delta Cost\_Savings_t$ — cokpaliyeHue Tpyo3aTpaT aHa/IMTUKOB Ha PYTUHHYIO MOArOTOBKY OTHETOB;

e S\Delta Loss\_Prevention_tS — npepnoTspalyeHHble 61arogapsa aHa/IMTUKE KaccoBble PaspbiBbl UAK
notepu KnmeHTos (Churn);

o SCAPEXS — 3aTpartbl Ha pa3paboTky DWH, 3akynky MO v KOHCANTUHT;

o SOPEX_{BI}S — ekeroaHble 3aTpaTbl Ha NOAAEPKKY, NMMUEH3UN 1 06NaUHbIE MOLLLHOCTY;

o $r$ — CTaBKa AMCKOHTUPOBAHUA.

5. 3akntoueHune

Cuctembl Business Intelligence npepacTaBnaoT cobol KPUTUYECKM BaAXKHbIM 31eMeHT UubpoBoi
MHOPACTPYKTYPbl COBpeMeHHOro npeanpuatma. MNepexon oT MHTYMTUBHOIO ynpasneHus K napaaurme Data-
Driven Decision Making cHVW»KaeT onepaunoHHyIo HeonpeaeneHHOCTb U NOBbIWAET TOYHOCTb NJaHMPOBAHMA.

Ycnex peanusaumm Bl-cTpaterum onpegenseTcA He CTO/NbKO BbIGOPOM KOHKPETHOFO WMHCTPYMEHTA
BM3ya/IM3aLMM, CKOJIbKO MOCTPOEHWEM HaAeXHOM apxuTekTypbl AaHHbix (Data Governance, eauHbIn
CEMAHTUYECKUI €O, BbICOKasA KyabTypa paboTbl ¢ gaHHbiMn — Data Literacy), npn KoTopol 6GusHec-
No/Ib30BaTeNIM NMOJYYAOT BbICTPLIV U HAZLEKHbIV JOCTYN K e4MHOMY UCTOYHUKY npaBabl (Single Source of Truth).

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. Kimball, R., & Ross, M. (2013). The Data Warehouse Toolkit: The Definitive Guide to Dimensional Modeling
(3rd ed.). John Wiley & Sons.
2. Provost, F., & Fawcett, T. (2013). Data Science for Business: What You Need to Know about Data Mining and
Data-Analytic Thinking. O'Reilly Media.
3. Davenport, T. H., & Harris, J. G. (2017). Competing on Analytics: The New Science of Winning (2nd ed.).
Harvard Business Review Press.
4. Howson, C. (2013). Successful Business Intelligence: Unlock the Value of Bl & Big Data (2nd ed.). McGraw-Hill
Education.

© 3axbipos K., 2026
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YAK 33
Mbipagos M.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHblit PyKoBoauTens: batbipakaHos M.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

3KOHOMMWYECKAA YCTONYMBOCTb LLEHTPOB OBPABOTKU AAHHbIX (LLOA) U OB/IAYHbIX
NHOPACTPYKTYP: MOAE/IN TCO, SHEPTO3®PEKTUBHOCTb M TUBPUAHDBIE CTPATEINU

AHHOTauuA

B cTaTbe uccneayroTca KAlouyeBble acnekTbl obecneyeHUs 3KOHOMMUYECKOM YCTOMYMBOCTM LEHTPOB
06paboTkn AaHHbIX (LLOL) 1 06/1a4HbIX BbIMMCAUTENBHBIX MHOPACTPYKTYP B YCIOBUAX POCTA BbIMUCAUTENbHbIX
HarpysokK, BbI3BaHHbIX UCKYCCTBEHHbIM UHTENNEKTOM, Big Data n mawmnHHbIM 0byyeHnem. MNpoaHanusnposaHa
CTPYKTYpa KanuTanbHbix (CAPEX) M onepaumoHHbix (OPEX) 3aTpaT, pacCMOTpeHbl maTtemMaTuyeckue moaenu
COBOKyNHOM ctoumoctn BnageHua (TCO) n koadduumeHTa 3PpPeKTUBHOCTU UCNONb30BaHMA sHeprumn (PUE).
Ocoboe BHMMaHWE yaeneHo npakTuKam FinOps, onTMMM3auuM 3HepronoTpebneHus u BbIbOpy MexKay
cobpaHHbIMKN On-Premise nHdpacTpykTypamu, Colocation n nybanyHbimm obnakamm.

Kntouesble cnosa:
LeHTpbl 06paboTkM gaHHbIX, LLOM, o6nauyHble MHGPACTPYKTYpbl, SKOHOMUYEcKan ycToumnsocTb, TCO, CAPEX,
OPEX, PUE, FinOps, rubpuaHoe 061ako, sHeproadpHeKTUBHOCTb.

1. BeegeHune

Undposaa TpaHcdopmaumsa 6usHeca, pas3sutve mogeneit reHepatmsHoro MU u poct obbemos
rnobanbHOro TpaduKka NpeBpaTUIM MHOPACTPYKTYPY LEHTPOB 06paboTkM gaHHbIX (LLOL) M 061auHbIX cepBUCOB
B 6a308Bbl SKOHOMMYECKMIA pecypc XXI BeKa. OAHAKO BbICOKas KanuTasoeMKOCTb CTPOUTENbCTBA OOBEKTOB,
HecTabuabHOCTb LEH Ha 3/1EKTPO3IHEPIUI0 U YC/IOKHEHME Lienein NMOCTaBOK MUKPO3/IEKTPOHUKKU GopmupyoT
Cepbe3Hble BbI30BbI A1 UX AONTOCPOYHOMU GUHAHCOBOM KM3HECNOCOOHOCTH.

dKoHoMMUYecKasa ycronumsocTb (Economic Sustainability) umdposoli nHbpacTpyKTypbl onpeaensercs
CNocobHOCTbIO onepaTopa COXpPaHATb peHTabenbHOCTb, 06ecneunBaTb NPOrHO3NMPYEMbI BO3BPAT MHBECTULLMI
(ROI) n apganTnpoBaTbCA K M3MEHEHMAM crnpoca 6e3 noTtepu KadecTsa obcny:kmaHua (SLA) v HapyweHui
TpeboBaHMit akonormum (ESG).

2. CrpykTtypa 3arpar LLOA: CAPEX vs OPEX

®uHaHcoBas cTpyKkTypa LOMA aenntca Ha aBa pyHAaMeHTaNnbHbIX 6/10Ka: NepBOHavasibHble KanuTanbHble
B/IOXKEHMUA U PETYNsSiPHbIE ONEePaLLMOHHbIE PACX0abl.

3. MatemaTuyeckoe mogennMpoBaHue sIKOHoMU4eckoit apPpeKTUBHOCTH

3.1. KoadpduumeHTt appeKTnBHOCTM Ucnonb3osaHua sHeprum (PUE)

JNEeKTPOsHeprMa — T[71aBHaA CTaTbA oOMepauMoHHbIX pacxogoB LOA. OCHOBHbIM  METPUYECKUM
CTaH4APTOM OLEHKM 3HepreTuyeckon adpdekTnBHOCTU asnseTca KoadoduumeHT Power Usage Effectiveness
(PUE):

SS\text{PUE} = \frac{P_{\text{total}}}{P_{\text{IT}}}SS

roe:

o SP_{\text{total}}S — coBokynHaa mouHOCTb, noTpebnsemans Bcem ob6bekTom LOJ (BKAKOuYas
oxnaxkaeHuwe, ocselleHune, notepu 8 UBM);

o SP_{\text{ITH}S — mowHocTb, NoTpebasiemas HEMNOCPEACTBEHHO BbIYMCAUTE/bHBIM 060pYyA0BaHMEM
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(cepBepbl, xpaHWaMLLA, KOMMYTATOPbI).

MaeanbHblii Teopetnyecknii S\text{PUE} = 1.0S. B coBpemeHHbIx runepceinepax (Google, AWS, Microsoft)
nokasatenb S\text{PUE}S HaxoanTca Ha yposHe S1.1\text{--}1.2$, Toraa KaKk B TPaAMLMOHHbIX ycTapeslumnx L0,
OH MOXeT npesbiwaTth $1.6\text{--}1.85, 4To HaNPAMYIO CHMXaET SIKOHOMMUYECKYH KOHKYPEHTOCNOCOBHOCTb.

3.2. CoBOKynHaa ctoumocTtb BnageHusa (Total Cost of Ownership — TCO)

JuckoHTUpoBaHHaa mogenb TCO uHdpacTpyktypbl LIOA, Ha ropusoHTe SNS neT ¢ yyeTom CTaBKM
[AMNCKOHTUPOBaHMA Sr$ BbipaskaeTtcsa Gopmynoin:

SS\text{TCO} = \text{CAPEX} {\text{init}} + \sum_{t=1}*{N} \frac{\text{OPEX} t +
\text{CAPEX} {\text{refresh}, t}}{(1 + r)rt}S$
roe:

o S\text{CAPEX}_ {\text{init}}$ — HauyanbHble MHBECTULIMM B CTPOMTE/NIbCTBO U OCHALLEHWE;

o S\text{OPEX}_tS — onepaumnoHHble pacxoabl B rog StS;

o S\text{CAPEX} {\text{refresh}, t}5 — pacxoabl Ha nnaHOBYlO 3ameHy W anrpeis cepsepos B rog, $t$
(0BbbluHO Kaxable 3—5 ner).

Mpu cpaBHeHMM cOBCTBEHHOM WHOPACTPYKTYPbI C NYO6ANYHBIM O0BNAKOM YyUMTbIBAETCA MOAEeNb CABUra
3aTpar:

SS\text{TCO} {\text{Cloud}} = \sum {t=1}*N} \frac{\text{Subscription} t + \text{Migration} t +
\text{Egress} t}{(1 + r)rt}$S

roe S\text{Egress} tS — nnata 3a BbIxoAAWMI TPaduK (0AHA M3 cambIX CKPbITbIX CTaTell PacxojoB B
obnakax).

4. CtpaTernyeckue pblyaru obecneyeHna SKOHOMUYECKON YCTOMUUBOCTH

1. dHepreTUuyecKunii meHeaKMEHT U GPUKYAUHT: BHeapeHNe TEXHOIOMMIA eCTECTBEHHOIO OXNaXKAEHMA
(Free Cooling) u XupgrocTHOro norpy»Horo oxnaxaeHua (Immersion Cooling) nossonsetr CcHWU3UTL
SP_{\text{total}}S Ha S$30\text{--}40\%S. [Ana 3awmtbl oT KonebaHuit TapudoB oOnepaTopbl 3aKalyaloT
[OJITOCPOYHbIE COTALLEeHUA O MOKYMKe 371eKTpoaHeprun (PPA) ¢ nponssoauTensiMM BO3OOHOBAAEMOW SHEPTUM.

2. KoHuenuusa FinOps (Financial Operations): B o6nauHbix cpegax no $30\%S 6iogsketa Tpatutcs
BMYCTYIO Ha Heucnonb3yembie pecypcbl (Overprovisioning). FinOps BKAoYaeT obbeanHEHUEe WHMKEHEPOB U
$UMHAHCUCTOB 1A KOHTPONSA 3aTpaT Yepes:

0 MWcnonb3osaHue Reserved Instances v Savings Plans (cknaokn po $60\text{--}70\%$ 3a ponrocpoyHoe
obnAsaTenbCTBO);

0 ABTOMaTM4YecKoe MacwTabuposaHue (Auto-scaling) noa, dbakTUUYECKYIO HarpysKy;

o0 CnoToBble MHCTaHCbI (Spot Instances) ana GOHOBbIX HENPUOPUTETHbIX 3a4a4.

3. TMbpugHble M mHoroobnauHble mogenn (Hybrid & Multi-Cloud): ®wuHaHcoBO onTUManbHas
apXUTEKTypa NpeanonaraeT pasmeLleHne npeackasyemon 6a3oBoi Harpysku B COBCTBEHHbIX MAM apeHayeMblX
cTolikax (Colocation), a NMKOBbIX HeonpeaeneHHbIX Harpy3oK — B Ny6anuHbIx o6nakax (Cloud Bursting).

6. Bbi130Bbl anoxu UM n nepcneKTusbl

¢ MNOTHOCTbL MOLLHOCTU cTOeK: Knaccmyeckne cepBepHble cTOMKKU notpebnanun 5—-10 kBT. Ctoiku ¢ UN-
yckoputenamu (Nvidia H100/B200) TpebytoT ot 40 oo 100+ KBT Ha CTOIKY, 4TO AenaeT TPaANULMOHHbIE CUCTEMBI
BO3AYLIHOrO OX/NaXAEHUA 3KOHOMMYECKM HedapPEeKTUBHbIMM U 3aCTaBAAET MOJHOCTbIO NepecTpamBaTb
WHXEHEepPHble CUCTEMBI.

¢ JKosloruyeckoe peryampoBaHue: BeegeHue yrnepoaHbiX HaN0ros U TPeboBaHWMM MO PACKPLITUIO METPUK
ESG 06s3bIBaeT onepaTopoB MHBECTMPOBATL B yTUAM3aLUMIo Tenna (Heat Reuse) n BO30OHOBASEMbIE UCTOUYHMKM,
YTO MEHAET CTPYKTYypy Bo3BpaTa uHeectnunii (ROI).

7. 3aknoueHue

JKoHomMYecKasa yctoinumBocTb LIOJ, v obnakoB AoCTUraeTca He NPOCTO MWHMMM3AUMEN 3aTpaT, a
rpamoTHbIM 6anaHcom mexay CAPEX n OPEX, npumeHeHuem FinOps-aAncUMnInHbl U 3HeProdapdeKTUBHbIMM
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WHXXEHEPHbIMU  pelleHnaAMU. B  [OArocpoyHor nepcnekTMBe Hanbosee MHKU3HECNOCOOHbIMM  OKaXKyTCA
onepaTopbl, coyeTawlme rMBpUAHblIE APXMTEKTYPbl pPa3BepPTbIBaHWA C TAYyOOKOW MHTerpaumein 3enéHbix
TEXHONIOTUIM N aBTOMATU3MPOBAHHbLIM YNPaBAEHUEM HAFPY3KaMMU.
CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. CnacteHuH B.A. Meaarorunka: yueb. nocobue gna ctyAa. Bbicw. ned. y4yeb. 3asegerHnit. — M.: Akagemumsn, 2011.
2. bopposckan H.B., PeaH A.A. Meaarorvka: YuebHuK ana sysos. — CM6.: Mutep, 2006.
3. depepanbHbIii 3aKkoH «06 obpasoBaHMK B Poccuiickon degepaunmn» Ne 273-P3,

© Mbipagos M., 2026

YAK 33
NansaHos K.,
CtypeHT VIHCTUTYT TeNeKOMMYHMKaUUI U MHGOPMaTUKM TypKMEHNCTaHa
I. Awxabag TypKMeHUCTaH
HayuHblit PyKoBoauTens: Xogkambipagosa .,
Mpenopgasatenb NHCTUTYT TENEKOMMYHUKALMIA U MUHGOPMATUKN TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

9KOHOMMYECKAA 3P PEKTUBHOCTb APXUTEKTYPbI HYJIEBOIO AOBEPUA (ZERO TRUST ARCHITECTURE,
ZTA) B KUBEPBE3OMACHOCTU: AHANIN3 3ATPAT, CHUXKEHME PUCKOB N PUHAHCOBDBIE MO/AIE/IN ROI

AHHOTauuA

B ctatbe uccnegyetca sKOHOMMYECKas LenecoobpasHocTb U PpuHaHcoBaAa 3pPeKTUBHOCTL nepexosna
npeanpuaTUii Ha apxutekTypy Hynesoro [losepus (Zero Trust Architecture, ZTA). NpoaHannsnMpoBaHa 3B0AOLNA
KOHUENuUMn ceteBoit 6e3onacHoCcTM OT NepumeTpanbHOM mogenu («3amoK U poB») K noaxoay «HuKomy He
[oBepAn, Bcerga nposepsan». PaccmoTpeHbl GUHAHCOBbIE MEXaHM3Mbl ONTMMMU3ALLMN COBOKYMHOM CTOMMOCTU
BnageHua (TCO), maTemaTuyeckme mogenu oueHku puckos (ALE) u pacuyeta BosBpaTa uHBecTuumin (ROI) B
KnbepbesonacHocTb. BblaeneHbl KatoveBble (GAKTOPbI COKPALLEHUA MPAMbIX W KOCBEHHbIX YObITKOB OT
WHLMNLEHTOB MHDOPMALIMOHHOM 6e30nacHOCTM Npu BHeApeHUn ZTA.

Kntouesble cnosa:
KnbepbesonacHocTb, Zero Trust, ApxuTektypa Hynesoro JoBepus, ZTA, sSKoHoMUYecKasa 3PpPeKTUBHOCTb,
ROI knbepbesonacHoctu, TCO, ALE, mmkpocermeHTauma, ZTNA.

1. BBeaeHue u 3BoA0LUA Napagurmbl 6e3onacHoOCTH

TpaanumnoHHasa moaenb KubepbesonacHOCTU, OCHOBAHHAA Ha KOHLENUUM nepumeTpa («3amok 1 poB»),
nucxoamnaa us Npeanocbiaiku, YTO BCE 06BEKTbI BHYTPM KOPMOPaTUBHOM CETM NO YMOJIYaHUIO HaZIEXKHbI, @ YIPOo3bl
NUCXOAAT UCKNIOUYUTENbHO M3BHE. OZIHAaKO pa3mbITUE CETEBLIX FPaHUL, — 06yCN0BNeHHOe MUrpaumen B obnauHble
cpeabl (Multi-Cloud/Hybrid Cloud), rubpuaHbim popmatom paboTbl v KoHuenumein BYOD — caenano sty moaens
HeadPEKTUBHOM M SIKOHOMMYECKM 3aTPATHON.

ApxuTektypa Hynesoro [losepus (Zero Trust Architecture, ZTA), cbopmynuposaHHas NIST (SP 800-207),
OTMEHAET MOHATUE HEesIBHOTOo [0BEpPMA Ha OCHOBE CETEeBOro MeCTOMOJIoXKeHMA. Kaxpas nonbiTKa octyna K
pecypcam A0MKHa ayTeHTMOULMPOBATLCA, aBTOPU30BATLCA U HEMpPEepbIBHO BaAMAMPOBATLCA HE3aBUCMMO OT
WUCTOYHMKA.

TpaguumnoHHan mogenb (Perimeter-based):
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[ BHewHss ceTb (Bparn) ] ——( daepson / VPN ) > [ BHyTpeHHsAs ceTb (MonHoe gosepue) |

L— (CBob6oaHOE nepemelleHune)

Moaenb Hynesoro [losepusa (Zero Trust Architecture):
[ 3anpoc pgoctyna ] —> [ PDP (Policy Decision Point) ] —> [ PEP (Policy Enforcement Point) ]
| |
v v
[ MpeHTndMKauma + KoHTeKcT |

> [ MUKpocermeHTUPOBaHHbIN pecypc ]

2. ApXUTEKTYpPHble KOMMNOHEHTbI U UX PUHAHCOBOE BAUAHUE

Mepexon Ha ZTA TpebyeT TpaHchopMaLMm MHOPACTPYKTYPbI MO HECKO/IbKUM K/IHOYEBLIM HamnpaBieHUAM,
KaXK40e U3 KOTOPbIX HAaNPAMYIO BAUAET Ha CTPYKTYpbl 3aTpaT (CapEx/OpEx):

1. YnpasneHue naeHtudukauymei u gocrynom (IAM & MFA): LieHTpanm3oBaHHasA ayTeHTUPMKALMA C
MCNONb30BaHMEM CTPOroM MHOrodaKTOPHOM MPOBEPKM WM KOHTEKCTHOrO aHanu3a CHWXKAeT pacxoabl Ha
JNINKBUOAUMIO NOCNEACTBUA KOMIMPOMETALMU YUYETHbBIX 3aNnCeN.

2. CeteBoit paoctyn Hynesoro Adosepua (ZTNA): 3ameHa TpaguumoHHbix VPN-wno308 Ha ZTNA-
peLleHnA YMeHbLUIAET pacxoabl Ha NOALEPKKY CeETEBOro 060pyA0BaHMA U YCKOPAET MaclITabupoBaHue paboumnx
MecT.

3. MukpocermeHTaumua (Micro-segmentation): Wsonauus paboumx Harpy3ok (Workloads) Ha
JIOTMYECKOM YPOBHE NPesoTBPALLAET FOPM30OHTANbHOE NepeMelLeHmMe 310yMbllieHHMKoB (Lateral Movement),
YTO CYLLECTBEHHO COKpaLLaeT paanyc nopaxerusa (Blast Radius) npu atakax.

4. HenpepbiBHbII MOHUTOPUHT U aHanuTMKa (SIEM / XDR / SOAR): ABTomaTtusauma ob6Hapy»eHus 1
pearnpoBaHMA Ha MHUMAEHTbI CHUXKAET NOTPEebHOCTb B PAaCLUMPEHUN LWITATA aHaAnTMKoB |b nepsoro yposHsa (L1
SOCQ).

3. ®MHaHCcOoBble MeXxaHU3Mbl SKOHOMUYECKOM 3¢ PeKTUBHOCTU ZTA

JKoHOMUYECKMI 3PPeKT OT BHeapeHUA Zero Trust cKNagblBaeTcA U3 ABYX OCHOBHbIX COCTaBAAOLIMX:
NPAMOro COKpalwieHMA GUHAHCOBbIX MOTEPb OT MHLMUAEHTOB U ONTUMMU3ALUM ONEPALUOHHDbIX PACXO[0B HA
UT/UB-undpactpyKTypy.

3.1. CoKpalieHue CTOUMOCTU yTeuek gaHHbix (Data Breach Cost)

CornacHo exerogHbiMm uccnegosaHuam Cost of a Data Breach Report (IBM / Ponemon Institute),
OpPraHu3aLMmn ¢ NOSHOCTbIO PA3BEPHYTOM apXUTEKTYypon Zero Trust COKpaLLAOT CPeaHIO CTOMMOCTb YTEYKM
AaHHbIX Ha $40\text{--}50\%S$ no cpaBHEHWIO C KOMMNAHUAMMU, HE UCMOb3yIoWMMK ZTA. TnaBHbIMM baKkTopammu
3KOHOMMUMU ABAAIOTCA:

e YMeHblueHNe BpemeHu O6HapyKeHua u nokanusaumm (MTTD / MTTR): AsTomatmsmpoBaHHas
NpPOBEPKa OrPaHUYEHNIN CHUXKAET BPEMSA HAXOXKAeHUA HapywmuTens B cetu (Dwell Time).

e OrpaHuMyeHne paguyca artaku: [lpy KOMMNpomeTauuMum OAHOW YYeTHOW 3anuMcu WAW YCTPOKCTBa
3710yMbILW/IEHHWUK HE NOJIy4YaeT aBTOMATUYECKOro A0CTyMna K OCTa/IbHbIM CerMEeHTam CeTH.

3.2. OnTMMM3aumMA onepaunoHHbIX pacxogos (OpEx Optimization)

e KoHconnpaauua cteka cpeacts 3awmTthbl (Security Stack Consolidation): ZTA no3BonseT oTKasaTbcsA OT
yCTapeBLUMX TOYEeYHbIX pewweHuii (Point Solutions), cHM¥Kas 3aTpaTbl Ha IMLEH3MPOBAHUE U TEXTIOAAEPHKKY.

e CHUXKeHne wu3gepKeK Ha coortBeTctBue TpeboBaHumam (Compliance Costs): AsTomaTuyeckoe
cobntogeHne npMHUMNa HaMmeHbLlMX npusunernin (PoLP) obneryaet npoxoxaeHune ayamtos (PClI DSS, GDPR,
ISO 27001).

4. Matematuyeckaa mopgenb oueHku ROl u TCO gna ZTA

[Ona obocHOBaHUA MHBeCTUUMI B ZTA MCNONb3yeTCcA KOMOMHALMA NOKasaTeneil OXKuAaeMbIX rof0BbIX
notepb (ALE), coBoKynHoM cToumoctu BnageHus (TCO) n BosspaTta nHsectmuunii (ROI).
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4.1. Moaenb oxKugaembix roaosbix notepb (Annualized Loss Expectancy)

BenununHa oxungaemoro yuepba ot KUbepuHUNAEHTOB 40 M Nocne BHeApeHUa ZTA paccumTbiBaeTCA Kak:

SSALE = SLE \cdot AROSS

roe:

o SSLES (Single Loss Expectancy) — ¢u1HaHCOBBbIN yiep6 OT 0AMHOYHOIO UHLMAEHTa;

e SAROS (Annualized Rate of Occurrence) — rogoBsas YacToTa BOSHUKHOBEHWNA MHLUMAEHTOB.

BHeapeHue ZTA cHUXKAET KaK YacToTy ycnexos atak (SARO_{ZTA} < ARO_0S), Tak 1 pasmep 0AMHOYHOrO
yuiep6a 3a cueT mukpocermeHnTaumm (SSLE_{ZTA} < SLE_0S). dkoHomusaA Ha pucke (S\Delta ALES) coctasnsert:

SS\Delta ALE = (SLE_O \cdot ARO_0) - (SLE_{ZTA} \cdot ARO_{ZTA})SS

4.2. CoBOKYNHaA CTOMMOCTb npoekTa ZTA (STCO_{ZTA}S)

COBOKyMHas CTOMMOCTb BAaAeHUsA 3a nepuod STS BK/IOYAET KanuTa/ibHble 1 OnepaLMoHHbIe 3aTpaThbl:

SSTCO_{ZTA} = CapEx_{init} + \sum_{t=1}MT} \frac{OpEx_{maint}(t) + C_{license}(t) + C_{train}(t)H(1 +
rAtSS

roe:

e SCapEx_{init}S — HauanbHble 3aTpaTbl Ha NPOEKTUPOBaHME, 3aKynKy MO 1 BHeapeHue;

e SOpEx_{maint}(t)S — 3aTpaTbl Ha aAMUHMCTPUPOBAHMNE N NOAAEPKKY B rog StS;

o SC_{license}(t)S — exxerogHble nMLEH3NOHHbIE nnaTexkun 3a ZTNA/IAM/EDR nnatdopmsi;

o SC_{train}(t)$ — pacxogpl Ha 0byyeHne nepcoHana u USMeHeHne NPoLLeccos;

e S5rS — cTaBKa AMCKOHTUPOBaHMA.

4.3. Bo3spart uHBectuumii B 6esonacHoctb (SROI_{ZTA}S)

YucTbih duHaHCoBLIM 3dpdeKT oT BHeapeHua ZTA 3a nepuop STS onpeaensetca COOTHOLWEHWEM
NnpeaoTBPALLEHHbIX MOTEPb K 3aTpaTam Ha CUCTEMY:

SSROI_{ZTA} = \frac{\sum_{t=1}*{T} \frac{\Delta ALE(t)K(1 + r)t} - TCO_{ZTA}KTCO_{ZTA}}\cdot 100\%S$

Ecnn SROI_{ZTA} > 0S, npoeKT ABNAeTcA 3KOHOMWMYECKM onpaBAaHHbIM. Kak npasBuio, B KPYMHbIX
npeanpuATnAx okynaemoctb ZTA gocturaetca Ha 2—3 rof saKcnayatauum.

5. CpaBHUTeNbHbI aHANN3 TPAAULMOHHOM NepumMeTpanbHOM 3aWwmTbl n ZTA

Kputepmii cpaBHeHuA TpaguuuoHHaa mogens (Perimeter) ApxuteKtypa Hynesoro flosepus (ZTA)
basoBas mogenb aosepus HeasHOe noBepue BHYTPW NepumeTpa OTcyTCTBME A0BEPUA NO YMOAYAHUIO
YnpasneHue pocrynom Ha yposHe cetu (IP, VLAN, VPN) Ha ypoBHe nonb3oBaTtenei, yCTpPoOUCTB u

NPUNOMKEHUI
Crpyktypa CapEx / OpEx Bbicokuit CapEx Ha enesHble paepBoibl CmeuteHHbI OpEx (Cloud/SaaS pewerus, IAM)
CpeAHAA CTOMMOCTb YTEUKU BbICOKas (LUMPOKMIA pafMyC NOpayKeHuUs) Hwu3kasn (M3019U1a BHYTPU CErMeHTa)
MacwTtabupyemocTtb CnorkHas 1 goporas npu pocTe yaaneHHbIX BbicoKas, rubkas agantauma noa rubpuaHbIn
mecT dopmar
HarpyskKa Ha IT-nepcoHan BbicoKas py4yHas pyTMHA Npu HacTpolike ABTOMaTU3auUMA NOAUTUKN Yepe3 PDP/PEP
npasun

6. Puckun u caeprkmsarowime ¢paktopbl npu sBHegpeHun ZTA

1. Bbicokue HauyanbHble nHsectuumm (Initial CapEx/OpEx Spike): Murpauma TpebyeT cyllecTBEHHbIX
3aTpaT Ha paHHMX 3Tanax, YTO MOXKET c034aBaTb GMHAHCOBLIM Hapbep A4 Manoro u cpegHero 6usHeca.

2. CnoxHoctb cywectsytoweit MHPpacTpyKTypbl (Legacy Infrastructure): Ycrapeslme cuctembl U
nponpueTapHble NPUAOKEHUS YacTo He NOALEPKMBAIOT COBPEMEHHbIE NPOTOKObI ayTeHTUdMKaumm (SAML,
OIDC) v TpebyioT NpUMmeHeHUA aganTepos.

3.  PuUCK cHMXKeHUs Npou3BOAUTENbHOCTU NpoLeccoB: HEeKOPPEKTHO HACTPOEHHAA CTPOrasa MoJNTMKa
[0CTyna MOXKeT 610KMpPOBaTb NErMTUMHbIE BM3HEec-NpoLecchbl, NPUBOAA K PUHAHCOBLIM NOTEPAM OT MPOCTOSA
COTPYLHUKOB.

7. 3aknoueHue

ApxuTtektypa Hynesoro /[loBepus npeactaBnser coboil He MPOCTO TEXHWUYECKYHD KOHLUENnuuto, a
cTpaTernyeckyto ¢UHAHCOBYD WHBECTUUMIO. HecMoTpAa Ha 3HauMTeNbHble MNepBOHaYasbHble 3aTpaTtbl Ha
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MUTPAUMIO M UMHTerpauuio, ZTA KapauMHanbHO MEHSIeT 3KOHOMWKY KmbepbesonacHoOCTU: nepexoamTt oT
pPeaKTUBHOIO MOKPbITUA YObITKOB K NPeANKTUBHOMY OrpaHMYEHUI0 PUCKOB. B gonrocpoyHoit nepcnexktnse ZTA
obecneuynBaeT yCTOMUYMBOCTb OM3HEcCa, CHUXKAET BEPOATHOCTb KaTacTPObMUYECKUX PUHAHCOBbLIX MOTEpPb OT
KnbepaTtak M oNTUMU3INPYET COBOKYMHYO CTOMMOCTb aKcnayaTaumm UT-nHPpacTpyKTypbl.
CnUCOK UCNONb30BaHHOW UTepPaTypbl:

1. CnacteHuH B. A. MNeparoruka: y4eb. nocobue ans ctya. Bbicl. nes. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H. B., PeaH A. A. MNepgaroruka: YuebHuk gns sysos. — CN6.: MNutep, 2006.
3. depepanbHbii 3akoH «06 obpasoBaHuK B Poccuiickoit Pepepaunm» Ne 273-P3.

© NansaHoB K., 2026

YAK 631.15
Cémyxa A. A.
NHxeHep-akoHoMMCT OAO « MuHCK Kpuctann»
r. MuHck, Pecnybanka benapycb

BEPEXK/IUBOE NPOU3BOACTBO KAK ®AKTOP OBECMNMEYEHUA KAYECTBA: MPUHLMUNbI U UHCTPYMEHTDI

AHHOTauuA
B AaHHOM cTaTbe paccMmaTpuMBaeTCsA KOHLUenuua 6epexknBoro nponsBoAcTBa Kak ¢pakTtop obecneyeHun
KayecTBa nNpoaykuuu. OTpaxkeHbl MPUHLMMbI U UHCTPYMEHTbI 6eperkIMBOro NpoM3BoACTBa.
Kniouesble cnosa:
bepexnnBoe NPON3BOACTBO, KAYECTBO, NPUHLMNLI BEpPeXKNIMBOro NPon3BoACTBa,
NHCTPYMEHTbI 6epeKN1MBOro NpoM3BOACTBA, HEMPEPbIBHbIE YAYYLLIEHUS.

B coBpemeHHbIX YC/I0BUAX BCE NPEANPUATAA CTAIKMBAKOTCA C CU/IbHOM KOHKYPeHLUMen. Ycnex 3aBucuT He
0T 06bema BbINyLLEHHOW NPOAYKLUMM, a OT KayecTBa, 3GHEKTUBHOCTU M CKOPOCTU BbiMyCKa. B HacToAlee Bpema
noTpebutenn oTaaloT NpeanoyTeHne 6onee KaUeCTBEHHOM NPOAYKLMM, NOBbIWAA CTAaHAAPT KAYeCTBa Ha PbIHKe.
PbiHOYHOE AaBneHWe BbIHYXAaeT opraHuMsauumn cobnogate CTporne CTaHAapTbl M BbipabaTbiBaTb HOBblE
npevmyLLecTsa B conepHuyectee. MNpu pocTe KOHKYPEHTHbIX MO3ULMIA OpraHM3aumnmM HepeaKo CTaKMBaAOTCA C
TaKUMM TPYAHOCTAMM, KaK AedULUT PeCYypPCOB U CbiPbA, HAKONEHWE OTXOA0B U T.4,. 1A peweHns aTux npobaem
OpPraH13aLMM UCNOb3YIOT PasInyHble METOAbI Y OAUH U3 HUX — MeToA, 6epeNIMBOro NPOM3BOACTBA.

Mo aaHHbIM oTyeToB McKinsey, npeanpuaTvsa, UCNOAb3yOWMe MeToabl beperKInMBoro NpousBoACTBa
CHUKAIOT MPOU3BOACTBEHHbIE 3aTPaTbl MPUMEPHO Ha 25% M NOBbLIWAIOT NPOU3BOANUTENLHOCTL TPYAa Ha 20%. B
Benapycu, rae NpoMbILWIEHHOCTb aJanTUPYETCs K TpeboBaHMSAM MUPOBOIO PbIHKA, KOHLUENUMA bepenmsoro
NpPOM3BOACTBA CTAHOBMTCA BaXKHbIM MHCTPYMEHTOM MOAEPHU3ALUMN.

bepexkansoe NPon3BoACTBO — 3TO KOMMIEKCHbIN METOA, OpraHM3aLmMmn NPpon3BoACTBa, OPUEHTUPOBAHHbIN
Ha MOBbIWEHMWE LLeHHOCTU AN5 3aKa3uMKa Yepes NoJIHOe UCKOPeHeHWe Nobbix BUAO0B notepsb [1].

KnoueBoi aKUeHT aenaetca Ha u3baBieHWM OT MPOCTOEB MalWH, HeahDEKTUBHOIO BpeMeHn paboTbl
nepcoHana v NPOUMNX U3NMLLKOB B LIMKNE U3rOTOBAEHUA. YKa3aHHble NOTEPU AENATCA Ha ABHbIE U CKPbITbIE.

K ABHbIM NoTepAM OTHOCATCA: opOpMIEHNE AOKYMEHTOB, PEMOHT 060OpPYyA0BaHUA, TPAHCMOPTMPOBKA,
nepeaBuNKeHNA COTPYAHNKOB. K CKPbITbIM MNOTEPAM OTHOCATCA AEWCTBUA, HE HYXHble NPOM3BOACTBY: NPOCTOU
obopyaoBaHua, AMWHMeE 3anacbl, 6pak. M3 aToro cneayeT, YTO AABHble NOTepU cnedyeT yaydwaTtb, a CKpbITble —
JIMKBUANPOBATD.
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MHOKeCTBO KPYMHbIX BCEMUPHO M3BECTHbIX OpPraHM3auuii y)Ke [0Aroe Bpemsa WCNOoNb3YT MeToAbl
bepexknMBOro npomsBoacTBa B cBoelr pabote: Porsche, Boeing, Ford u apyrve. TaKe 3Ty KOHUENUMIO
MCMOJIb3YIOT HEeKoTopble Hesopycckne npeanpuaTus, Takne Kak «Mwunasuua», «benkommyHmal» u apyrue.
MeToabl bepexnnBoro NpPon3BoACTBa HaXoAAT UCNO/Ib30BaHME BO MHOMECTBE OTpac/ien: OT CTPOUTENbCTBA U
NOTUCTUKN A0 PO3HUYHOM TOProBan U GUHAHCOBOMO CEKTOPA.

KoHuenuma 3apoannacb Ha AMNOHCKMX aBTO3aBoAax nocse BTopoi MMpoBOW BOMHbI, KOr4a 3KOHOMMKA
nepekMBana KpPU3MC, pecypcbl BblINM OrpaHMYEHbl, @ CNPOC HAaceNeHUs OCTaBaacs CNabblM, YTO YC/IOXKHANO
KOHKYPEHLMIO C MOLLHBIMM aMEPUKAHCKMMM NPOM3BOAUTENAMM.

B 1950-e roabl Ha npeanpuatum Toyota Motor BHegpwuAM YHUKANBLHYKO CUCTEMY YNpaBAeHWA —
b6epexxnneoe nNpom3BoACTBO, KOTOpaAa GOKYyCMpyeTca Ha ONTMMM3ALMKU MPOLECCOB ANA CHUMEHWA 3aTpaT U
noTepb, C aKLEHTOM Ha NoTpebutenbckne LeHHOCTU. s KAMeHTa LeHHbl 4opaboTKK, Torga Kak ocTasibHoe —
ANWb TPaATbl U3roToBMTeNsA. B pamKax yKasaHHOro noaxoga BblAenAtoT 8 TMNOB NOTepb: Nepenpou3BoACTBO,
JNINLWHMeE 3anacbl, He3aBepLIEHHOE NPOU3BOACTBO, IOTUCTUYECKME NPobaeMbl, BpaK, NMLWHWE 3Tanbl B NpoLecce
Nnpoun3BOACTBa, C/laban TeEXHONOMUSA, KaapoBsble npobaemsl [2].

Mepenpon3BoACTBO ABASETCA OA4HOM W3 [aBHbIX Npobnem opraHu3aumii. M3-3a nepenpouns3BoAacTBa
TpatTuTca 6ONbWIOE KOAMYECTBO CbipbA W MaTepuanoB, TaKMKe 3aTpaTbl Ha XpaHEHWe, TPAHCNOPTUPOBKY
HenpoAaHHbIX ToBapoB. Mpu 3TOM TOBap MOXKET He NPUHECTU NPUOBLINK B AaNbHENLWEM, €C/IN OH YTPATUT CBOIO
aKTYaNbHOCTb W HE NPOAACTCA COBCEM.

Cblpbe U maTepuanbl, NpuobpeTeHHble B HO/IbLIOM KOMMYECTBE MPO 3anac ABAAKTCA 3aMOPOXKEHHbIMM
duHaHcamum npegnpuaTUA. VX TaKKe HYXKHO XPaHUTb, YTO HECET AONONHUTE/IbHbIE TPATbI.

PasnunuyHble KOMMNIEKTYIOWME, 0XKnaas cBoel 06paboTku, NpeacTaBaAloT coboit 3anackl, A1A XpaHEeHUs
KOTOPbIX TaKXKe TpebytoTca 3aTpaThl.

Ha TpaHCnopTUPOBKY yXO4MT MHOFO PecypcoB NpeanpuaTna: GMHAHCOBLIX, TPYAOBbIX U Ap. TN pacxoabl
BXOAAT B CTOMMOCTb FOTOBOM NPOAYKLUMMN, HE NPEeACTaBAAS NPU 3STOM LeHHOCTM A5 NOKynaTena. TakKe ecTb PUCK
NOBPEXAEHUN U 3a4EPIKEK.

BpakoBaHHan NpoAayKumA co3gaeT ANLWHKUE TPaTbl NPeanpUAaTUA Ha YTUAM3ALMIO U NePEBbINYCK.

JInwHme 3Tanbl B NpoLecce Npon3BoACTBA — 3TO AENCTBUA, KOTOPbIE HEe HYXHbl A5 NPOM3BOACTBA, U UX
MOXHO IMKBUAMPOBATb N COKPATUTb UX BPEMS.

Cnabasa TexHoNOrMA — 3To HeAOCTaTOYHOE MCNOb30BaHME MPOU3BOACTBEHHbIX MOLLHOCTEN U yNyLLEHUE
TEXHONOMMYECKMX BO3MOXKHOCTEM AnA 3G PeKTMBHOCTM NPOM3BOACTBA.

HekBannMoMLUMPOBaAHHbLIN MNepcoHan, neperpyska M Ae30praHn3oBaHHOCTb pPaboOTHWMKOB, HeBepHoe
pacnpeaeneHne ob6asaHHOCTEN — BCe 3TO BEAET K NOTepe pecypcoB U meHbluen 3G PpeKTMBHOCTM NPOM3BOACTBA.

YT106bl yCTPAHUTL NOTEPM, OPraHM3aLUM OPUEHTUPYIOTCS Ha NPUHLUMMNLI 6epeknnBoro nponssoactsa. OHU
CTPEMATCA BbINYCKaTb POBHO CTO/IbKO MPOJAYKLMWU, CKONbKO TpebyeTca KAMeHTam, MOBbIWATb ee KayecTso,
YMeHbLIAaa npu 3TOM KO/JIMYECTBO OpaKa, OCYyLecTBAATb ObICTPYHO W aKKypaTHYH TPaHCMOPTUPOBKY W
MaKcuManbHo 3¢ HEKTUBHO MCMOJIb30BaTb BCE BUAbI PECYPCOB.

Ona BHeapeHUs KoHuUenuuu 6epexknnBoro MNPOM3BOACTBA CYLLECTBYEeT 5 NpUHUMMNOB: NPUMHUMN
NOHMMAHWUS LEHHOCTM; NpUHUMN POPMUPOBAHUS MOTOKA LENCTBMIM MO CO34aHMIO LLEHHOCTWU; MPUHLMN
NOCTPOEHMA HEMNPEpPbIBHOrO MOTOKA LEHHOCTU; MPUHLUUN «BbITATMBAHUA» MNOTOKA; NPUHLUN CTPEMAEHUA K
COBEpPLUEHCTBY.

MPUHLMN NOHMMAHWUA LEHHOCTU aKUEHTUPYyeT HeobXxoAMMOCTb YETKOro MOHMMAHMUSA, YTO LLEeHHO Ans
ayanTopuun. MHoraa KAMEHTbl CaMW He 3HAlOT, Yero XOTAT, UX KeNaHWs HeACHbl. 3TO PacnpoCTPaHEHHOo Y
OpraHu3aunin, AeaTenbHOCTb KOTOPbIX CBA3aHa C MHHOBAUMAMM, Ppa3paboTKon 1 peannsaumein MHHOBALMOHHbIX

NpPOeKTOoB, BHeApeHMeM HOBbIX TEXHO/IOTUA. [Ona BbiaBneHua LI,EHHOCTEI\;I MCNON1b3YyOTCA OMpPOCbI, NHTEPBbLIO,
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MapKeTMHIoBble UCCIef0BaHUA, AeMorpadUUecKnin aHanus u apyroe.

MpuHuMn PopMMPOBAHMA MNOTOKA LEHHOCTM npeanonaraeT pa3paboTKy naaHa No  peanusaumu
BbIAB/IEHHbIX HYXKJ, KNTMEHTOB, C aHaIM30M 3TanoB NPOU3BOACTBA Ha NpeAMET CO34aHUA LLEHHOCTU U BbiAB/IEHUA
KNto4YeBbIx NoTepb. COKPATMB MX, OPraHM3aLma BbICBODOXKAAET pecypcbl A8 NPUOPUTETHBIX 3a4au.

MpMHUMN HenpepbIBHOrO NOTOKa LLEHHOCTU NoApa3ymMeBaeT CnaXKeHHyo paboTy 6e3 cboes, NpocToes m
LedeKToB, YTO CHUXKAET 3aTpaTbl M HAKOMNJIeHWe 3anacos.

MPUHUMN «BbITATMBAHMA» HaNpPaBAeH Ha COKPAWEHWE W3AUWHKUX 3anacoB WM nonydabpukatoB Ao
MWHMMYMa, obecneynBas NOCTaBKM TOYHO B CPOK U B HYXKHOM 0bbeme.

MPUHUKMN CTpEMIEHMA K COBEPLUEHCTBY FOBOPUT O HEOHXOAMMOCTU MOCTOAHHOIO COBEPLUEHCTBOBAHMUA
npounsBoacTea. Ecam Bce paboTbl Ha NpegnpuATUM ByayT XOPOLLO OPraHM30BaHHbI M aBTOMATU3MPOBAHbI, NOTepU
6yayT yCTpaHeHbl, TO NPOM3BOACTBO OyAeT MaKcMManibHO 3GGEKTUBHO CO34aBaThb LiEHHbIM A1A noTpebuTens
ToBap. TaKKe TaK opraHuWsauuu OyaeT nerye MOBbIWATb KOHKYPEHTOCMOCOOHOCTb, NOOYepesHO yAaydwwas
Pa3/INYHbIE 3/1IEMEHTbI CNAXKEHHOM cucTembl [3].

[Ona  uvcnonb3oBaHMA MeTOAOB 6epexk/MBOro NPousBOACTBA NPeAnpuUATUA  UCNONb3YIOT ocobble
WMHCTPYMEHTbI — MPOBEPEHHbIE MPAKTUKM U3 ONbITa MHOTUX OpraHM3aunit. OCHOBHbIE U3 HUX:

Andon: mexaHM3M MrHOBEHHOrO OrMoBeleHNA O cHOAX Ha JIMHMM, MO3BOAAIOWMIA NPUOCTAHOBUTD
onepaumun Ao ycTpaHeHua aedekTta, 4tobbl n3bekaTb MaccoBbIx HPaKoB.

Gemba: poKyc Ha peasibHOM NPOM3BOACTBE KaK LIEEHTPE COObITUM, @ He 0PUCHbIX 0BCYKAEHUSX.

Heijunka: CbanaHcnpoBaHHOE NAaHMPOBaHWE 3aKa30B — FPYNMNUMPOBKa M NociefoBaTeibHas 06paboTKa.

Kaizen: KynbTypa KONNEKTUBHOIO yAyyLLIeHMA Yepes obLuime ycunma, ¢ akLLeHTOM Ha TEXHOJI0TUU, HaBbIKK
COTPYAHMKOB, MPUMEHAEMbIE KaK YacTb bepexkanBol KOHUENLMU UAN aBTOHOMHO.

Kanban: «BbITAXKHaA» cucTemMa NPOTMB NepensbbiTKa 3aNacoB — 3aKyNKM NO CUrHanam (KapToykam), B
obbeme 3aKas30B, C NPSIMON AOCTaBKOM Ha JINHUIO.

JIT (Just In Time, TO4YHO B CPOK): MPOM3BOACTBO CTPOro NoJ, 3aKasbl, YTobbl M36eXKaTb Nepenpon3BoACTBa.

PDCA (Plan Do Check Act): uMkn BHegpeHua AN U3MEHEHMUI: NnaHMpoBaHUe (co3gaHue nogpobHoro
nnaHa), UcnonHeHue (peanusaumsa nsaHa), npoBepka (KOHTPO/b), KOPPEKTUPOBKA (aHanu3 [OCTUTHYTbIX
pe3ynbTaToB M AENCTBUI, BEAYLLMX K HUM, C TOUYKM 3peHUA 3GDEKTUBHOCTH).

Takum o6pasom, bepexnnBoe NPOM3BOACTBO ABASETCA METOAO0M HEMNPepbIBHOIO YAy4ylleHWUs, 4To
NO3UTMBHO BAMAET Ha Ka4yecTBO NpoAyKuuW. beperknvBoe nNpou3BOACTBO NO3BOJIAET MOBLICUTb KAayecTBO
NPOAYKLUMMU, TaK KaK NO3BO/SET BblABUTb AedEKTbl U YCTPAHUTL NPUYMHLI BpaKa Ha paHHen cTaamu, a TaKxkKe
ONTUMM3UPYET NPOLLECCHI U CNOCOBCTBYET BOBIEYEHWNIO COTPYAHUKOB.

CnMCOK UCNONb30BaHHOM INTepaTypbl:

1. bepexnunsoe npousBoAcTBO: [y4ebHoe nocobue no HanpasneHnam noarotoskn 38.03.00 «OKOHOMMUKa M
ynpasneHue» n 27.00.00 «YnpasieHue B TEXHWYECKUX cucTemax» aAna 6akanaspos u maructpos] / A. Jl.
BopoaynvH [u gp.]. — CankT-MeTepbypr [n ap.]: Nutep, 2023. - 221 c.
2. PasButme 6eperknnBbiXx NPOU3BOACTBEHHbLIX CUCTEM B Poccuu: HOBble MeTOAbl U MOAENN: KONNEKTUBHAA
moHorpadua / [1O0. M. Aanep v ap.]; MUHMUCTEPCTBO HayKK M Bbicwero obpasoBaHMA Poccuiickoit dPeaepauuu,
MepernoHanbHana obuwecTBeHHass opraHuM3auusa «Akagemua npobnem KauyectBa», Poccuiickas aKagemwus
HAapPOAHOro XO3AWCTBA M rOCY[APCTBEHHOM CAyKbbl npu MNpesmaeHTe Poccuiickoint depepaumm, MNeH3eHCKUM
rocy4apCTBEHHbIN YHUBEPCUTET apXUTEKTYpPbI U cTpouTenbcTBa OO0 «HauMoHaAbHbIE CUCTEMbI MEHEAXKMEHTA».
— MockBa: AKagemudyeckumin npoekT, 2020. — 205 c.
3. Ywakos, O.B. OpraHusauna paboyero NpocTpaHCTBA B YC/A0BMAX OeperknMBOro npousBoacTBa No «5S»:
yyebHoe nocobue / O.B. Ywakos, E.E. Moskaes, E.H. 3akabyHuHa. — Mocksa: AupekT-Meaua, 2022. — 48 c.

© Cémyxa A.A., 2026
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YAK 33
Tarbies A.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbit PykoBoauTenb: AHHamyxammepgosa l'.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

LMOPOBON AYAUT U UHTETPALMA C BYXTANTEPCKUMMW U ERP-CUCTEMAMM: APXUTEKTYPA,
HEMPEPbIBHbIN KOHTPO/Ib U MATEMATUYECKUE MOAENU HALEXHOCTU

AHHOTauuA

B cTaTbe uccneayetcsa TpaHCPOpMaLMA NPOLLECCOB ayanTa M ByXranTepcKoro yyeTa B yCA0BUAX rnyboKow
WHTErpaLMmM C cucTeMamMu NJaHUMpOBaHUA pecypcos npegnpuatua (Enterprise Resource Planning — ERP).
PaccmaTpmBatoTCa apXUTEKTYPHbIE MPUHLMIMbI 06beANHEHNA KOHTYPOB y4YeTa U LMGPOBOro ayaAnTa, MEXaHU3MbI
HenpepbiBHOro ayguta (Continuous Auditing, CA) u moHuTopuHra (Continuous Monitoring, CM). MNpuBeaeHa
aflanTMpoBaHHas MaTemaTU4YecKas MoZe/b ayAUTOPCKOro pucka (SARS) An1a aBTOMaTU3MPOBaHHbLIX cpeaax u
bopmynbl  pacueTa BEPOATHOCTU BbIABNEHMA aHOManuWi npu aHannse S$S100\%S obbema TpaH3aKuUWN.
O603HaueHbl KaloyeBble Npobaembl 6e30MacHOCTK, BKIOYaA pasrpaHMYeHue nosHomouuii (Segregation of
Duties, SoD) v 3aWuTy *KypHanos ayguTa.

Kniouesble cnosa:
Uundposoit ayaut, ERP-cuctemol, HenpepbiBHbIM ayauT, Continuous Auditing, 6yxrantepckuin yuet, Segregation
of Duties (SoD), Audit Trail, puck-opneHTMpoBaHHbIN ayauT, APl-uHTerpaumn, ETL.

1. BBeaeHue 1 KOHUEeNTyanbHbI CABUT B METOA0/10TMKU ayAUTa

TpaANUMOHHbIV GUHAHCOBLIN ayauT UCTOPUYECKM CTPOUAICA Ha nepuoamyeckon (noctdakTym) nposepke
penpeseHTaTMBHbIX BblGOPOK Oyxrantepckux AOKyMeHTOB. C ycnoxHeHMem OGU3HeC-NpoLLeccoB M POCTOM
06beMOB TpaH3aKUMOHHOW MHbopmaumm B ERP-cuctemax (SAP, Oracle, 1C:ERP) BbIGOpOYHbIM Moaxon cTan
€03/aBaTb BbICOKME PUCKM MPOMNYCKA KPUTUYECKUX OLUMOOK M 3/10ynoTpebaeHUiA.

NHTerpauma umdposoro ayguta ¢ byxrantepckmum KoHTypom ERP-cuctem 3HameHyeT napagurmanbHbli
CABUT OT AUCKPETHOro NPOBEepPKU NpoBeAEHHbIX onepauuii K HenpepbiBHOMY ayAuUTy B peXXMme peasibHoro
BpemeHu (Real-Time Continuous Auditing). 3To Nno3BoseT aHaIM3NPOBaATL He OTAE/NbHbIE BbIBOPKK, @ S100\%S
reHepanbHOM COBOKYNHOCTU TPaH3aKLMIA HAaNPAMYHO U3 NEPBOUCTOYHMKA AAHHbIX.

2. ApxuTeKTypa uHterpauumn ERP, 6yxrantepckoro yyera u cuctem uudposoro ayaura

CeasHocTb ERP-cuctembl n moayna umbpoBoro ayauta 6asmpyercs Ha TPex OCHOBHbIX APXUTEKTYPHbIX
YPOBHAX:

1. YpoBeHb UCTOUHMKOB AaHHbIX (Data Extraction & Processing): V3BneyeHue TpaH3aKLMOHHbIX
OaHHbIX M3 PeNAUMOHHBIX U in-memory 6a3 aaHHbix ERP (Hanpumep, SAP HANA) ¢ nomouipto REST API, Web-
cepBucoB namn KoHselepos ETL/ELT.

2. YpoBeHb XpaHeHuA U HeusmeHaemoctn (Audit Data Lake & Immutability): CospaHue
CNeunanmn3npoBaHHOIO XpaHUAULLLA ayAUTOPCKMX AaHHbIX. [na npegoTepalteHma danbcudurKaLmm sanmcen co
CTOPOHbI NMPUBUIETMPOBAHHbIX Noab3oBaTenein ERP (Hanpumep, CUCTEMHBIX agMUHUCTPATOPOB) /IOTU ayauTa
NoANMCbIBAOTCA LUPPOBLIMU NOANUCAMM NAN GUKCUPYHOTCA C UCNOb30BAaHMEM TEXHONOTMI pacnpeaeneHHoro
peectpa (DLT/Blockchain).

3. YpoBeHb aHanuTUKK 1 npasun (Audit Engine Layer): ABToMaTU3npoBaHHasA NPoOBEPKa COOTBETCTBUA
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TPaH3aKUWi 3a4aHHbIM BU3HEC-NpaBuaam, IMMUTaM NOJHOMOYMIA U aATOPUTMAM NOUCKA aHOMANNIA.

3. ®yHKUMOHaNbHbIEe MeXaHM3Mbl HenpepbiBHOro ayauta (Continuous Auditing)

NHTerpnpoBaHHbIN LMdPOBOMN ayaUT aBTOMATU3MPYET KAtOYEBbLIE KOHTPOJIbHbIE NPOLEAYPbI:

3.1. HenpepbiBHbI KOHTPOJIb pa3geneHna nonHomouunii (Segregation of Duties — SoD)

B ERP-cucTEMax KPUTUYECKM BaXKHO UCK/TIOYUTb KOHPAMKTbI ponel, Koraa oAnH U TOT XKe COTPYAHUK umeeT
BO3MOXHOCTb CO34aTb NOCTaBLLMKA, YTBEPANTb CHET M CaHKLUMOHMPOBATb niatex. Moaynb undposoro ayguTa
CKaHupyeT maTpuuy npas goctyna (RBAC/ABAC) B peanbHOM BpemMeHM U BAOKMPYeT UM noacseunBaet
KOHONMKTHbIE KOMBUHALMN.

3.2. ABTOMaTHUUECKOe CBepKa 1 cBepKa cyetoB (Reconciliation)

ABTOMATU3NPYETCA TPEXCTOPOHHEE comnocTaBneHne aaHHbix (Three-Way Matching):

SS\text{3aka3 Ha 3akynky (PO)} \iff \text{Akt / TosapHasa HaknagHaa (GR)} \iff \text{CueT-dparrtypa
(Invoice)}s$

JNtobble OTKNOHEHUA B CYMMax, HOMEHKIATYpe WAN PEKBM3UTAX MOMEHTA/IbHO FEHEPUPYIOT UHLMAEHT
6e3onacHoCTK.

3.3. fleTeKkuuma aHomanuii Ha 6a3e 3akoHoB beHpopaa n MalMHHOro obyyeHun

UndpoBoi ayauT aHanu3MpyeT 4YacTOTHOE pacnpefesieHMe nepsbiX UMPP B CymMMmax TpaH3aKLUN.
OTknoHeHue pacnpegeneHma ot 3akoHa beHdopaa cBnaeTeNbCTBYET O BOSMOXHOM UCKYCCTBEHHOM MOZATOHE
WAN PYYHOM BMELLIATENIbCTBE B ByXrantepckune npoBogKM.

4. MatemaTnyecKkaa moae/ib ayAUTOPCKOro pUCcKa B aBTOMaTU3MPOBAHHOMU cpeae

B Knaccuyeckon Teopuum ayauTa MoAenb ayautopckoro pucka (SARS) BbipaskaeTca cnemytowmm

COOTHOLLEHUEM:
SSAR = IR \cdot CR \cdot DRSS
roe:

¢ SIRS (Inherent Risk) — HeoTbeMnembIit PUCK (PUCK CYLLLECTBEHHOIO UCKaXkeHuUa 6e3 yueta BHYTPEeHHero
KOHTpOASA);

e SCRS (Control Risk) — pucK KOHTpOnA (BEPOATHOCTb TOrO, YTO CUCTEMA BHYTPEHHEro KOHTPO/A He
npeaoTBPATUT UM He OBHapPYKUT OLINGKY);

¢ SDRS (Detection Risk) — puck HeobHapyskeHMA (BepOATHOCTb TOro, YTO ayAUTOPCKME MpoLeaypbl He
BbIABAT OLUIMOKY).

4.1. TpaHcpopmauma pucka KoHTponsa (SCRS) B ERP-cpeae

Mpn  uHTerpauum  uMdpoBOro  ayauTa  BOMBIUMHCTBO  PYYHbIX  KOHTpO/el  3amelyatoTca
aBTOMaTU3MpPOBaHHbIMUK IT-KoHTponamu (IT General Controls, ITGC n Application Controls). 310 cHuxkaet
noKasaTe b PUCKa KOHTPOIA A0 MUHUManbHoro 3Hadernma SCR_{ZTA}\Il CR_{manual}s.

4.2. BepoATHOCTb O6HapyXeHUA aHomanuu npu aHanmse $100\%S aaHHbIX

Myctb SNS — oblee KOMYECTBO TPaH3aKLUMIA 3a neprod, SkS — KOMYecTBO TpaH3aKLUMii ¢ olnbBKamm
VAW NPU3HAKaMM MOLLEHHNYECTBA.

Mpu TPagMLMOHHOM ayaMTOPCKOM WCCIeA0BaHUM CNydaliHOW BblGOpkM pasmepom SnS (Sn \Il NS)
BepoAaTHoCTb  SP_{detect}S o6Hapyutb xoTa 6bl 0AHY OWMBOYHYIO TPaH3aKUMIO  OMUCbIBAETCA
rMNepreomeTpMYecKkMm pacnpeaeneHmem:

SSP_{detect}*sample} = 1 - \frac{\binom{N-k}{n}}{\binom{NKn}}$$

lMpu HenpepblBHOM UMPPOBOM ayauTe 0b6bem BbIGOPKM paBeH BceMy 06beMy reHepasibHOWM COBOKYMHOCTM
(Sn = NS). B atom cnyuae:

SSP_{detect}*digital} = 1 - \frac{\binom{N-kH{N}{\binom{N}{N}} = 1 - 0 = 1 \quad (\text{npu } k \ge 1)$$

Takum 06pasom, NPU KOPPEKTHO HACTPOEHHbIX afTOPUTMax MOUCKA BEPOATHOCTb BbISBAEHNA U3BECTHbIX
K/J1laccos aHoManui ctpemutca K S100\%S, a bakTop pucka HeobHapyskeHusa (SDRS) cBOANTCA MCKIOUMTENBHO K
PUCKY OLIMBOK B camux anroputmax ayamta (Algorithm Risk).
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6. Bbi30Bbl, UHPOpPMaLMOHHAA 6€30NaCHOCTb U PUCKU BHEAPEHUSA

1. Komnpometauusa Audit Trail (}KypHana aygura): Ecam 3710yMmblLIEHHUK NOyYaeT npaBa yposHA DBA
(Database Administrator) B ERP-cucTeme, BO3HMKAaeT PWUCK KOPPEKTUPOBKM UCTOPUM  MPOBOAOK.
NHTerpmMpoBaHHasa cMcTema ayamTa AONKHA XPAaHUTb KOMUKU JIOFOB Ha BHELLHMX HE3aBUCUMbIX CEpBEpaXx.

2. Mpobnema «JI0XKHONONOKUTENbHbIX CcpabaTbiBaHM» (False Positives): CanwKom xecTkue
aNroOpUTMbl AETEKLMN aHOMAIMIM MOTYT FreHePUPOBaTb TbICAYM CUTHANOB B AE€Hb, CO34aBasA «aNapM-yCTanoCcTb»
Y Cny»K6bl BHYTPEHHEro ayauTa v 610KMpysA NerMTMMHble BU3HeC-NpoLLecchl.

3. KauectBo ucxogHbix aaHHbix (Data Quality / GIGO): MpuHuun Garbage In, Garbage Out. Ecan
HOPMaTMBHO-CNpaBoYyHasa UHbopmaumsa (HCK) B ERP-cucteme Benacb € owMBKamM, anroputmbl LMdpoBOro
ayamTa 6yayT faBaTb MCKaXKeHHbIe pe3yibTaThbl.

4. be3onacHocTb API-uHTepdeiticoB: OTKpbITbIE SHAMOUHTbI AN5 BbIFPY3KM AaHHbIX B CUCTEMY ayauTa
ABNAOTCA NOTEHLUMANbHBbIM BEKTOPOM aTaK ANA yTeUYKU KOHOMAEHLMANbHOW GUHAHCOBOW MHbOPMAL MK,

7. 3aKkntoueHue

WHTerpauma undposBoro ayauta c Oyxrantepckmmm wn  ERP-cuctemamm  MeHSIET  apXUTEKTYpY
KOPMNOPaTUBHOIrO KOHTpoAs. [lepexod, HA HENpepbiBHbIN  MOHWUTOPUHF, aABTOMATMYECKYHO MNPOBEPKY
pasrpaHuyeHua nonHomouuit (SoD) u  S100\%S-Hbli  aHanM3 TPaH3aKUMOHHOrO MOTOKa MO3BO/AET
npeanpuATUAM CBECTM K MWHUMYMY PUCK He3ameudeHHbIX (GUHAHCOBbLIX WMCKAa*KEHUW U MOLLUEeHHUYeCTBa.
YcnewHana peanvsauma TakMX NPOEKTOB TpebyeT coBMeCTHbIX ycuamn UT-genapTameHTa, cneumananctos no
MHPOpPMaLMOHHOM 6e30MacHOCTM M CAYy»KObl BHYTPEHHEro ayauTa AJ1a Co34aHMA HAAEXHOro M 3alul,eHHOoro
KOHTYPa aHA/INTUKMU.

CNUCOK UCNob30BaHHOM NUTEpPaTypbl:

1. CnacteHuH B. A. MNepgaroruka: yueb. nocobue ans ctya. Bbicll. nea. y4eb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H. B., PeaH A. A. MNepgaroruka: YuebHuk gns sysos. — CN6.: Mutep, 2006.
3. ®epepanbHbIii 3akoH «06 obpasoBaHMK B Poccuiickon deaepaumnmn» Ne 273-P3,

© TarbleB A., 2026

YAK 33
Tarbiesa I'.10.,
MpenopasaTtens bankaHabaTcko HedTAHOM cpeaHei
npodeccroHanbHoM Wwkrobl MK « TypkMeHHEOUT».
Yapbliesa M.,
Mpenopgasatenb NHCTUTYT TENEKOMMYHUKALMI U
MHPOPMATUKM TYpPKMEHUCTaHa
I Awxabag TypKMeHUCTaH
Kypambaes A.,
MaructpaHT AKaZemMusa rocyaapcTBeHHoNM cayKbbl npu MpesngeHte TypKMeHUCTaHa
HayuHbit PyKoBoguTtenb: Peaykenosa /1.,
Mpenogasatenb NMHCTUTYT MHKEHEPHO-TEXHUYECKUX U TPAHCMOPTHbBIX KOMMYHUKaUUIA TYpKMeHUCTaHa
I Awxabag TypKMeHUCTaH

PO/Ib U BK/IAA NPEANPUHUMATENbLCTBA B AEATE/IbHOCTb BCEMUPHOW TOPTOBOM OPTAHU3ALIUK

AHHOTauuA
B paHHOM cTaTbe paccMaTpMBAETCA K/YeBasA POSb YACTHOIO CeKTopa M npeanpuHUMATEIbCKOro
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coobuiectBa B QyHKUMOHMpPOBAHUN BcemumpHon Toprosoi opraHusaumm (BTO). AHaNU3MpPYOTCS OCHOBHbIE
HanpaB/eHMA B3aUMOAENCTBUA MeKAY OU3HECOM U MEXKAYHAPOAHbIMU PErYIATOPHBIMU MHCTUTYTaMM, BKAKOYas
yyactve B pOpMMPOBAHUMN TOPTrOBOM NONUTUKK, peanmnsaumto CornalleHmna no ynpoLLeHMIo Npoueayp Toprosaum
(TFA), pa3BuTre 3N1EKTPOHHON KOMMEPLMN N UHTETPALLMIO MANOTo U cpeaHero 6usHeca B rnobasbHble LENOYKK
cTonmocTu. NoayepKUBaETCA, YTO YCTOMYMBLIA IKOHOMMYECKUIN POCT BO3MOMKEH TOIbKO Npu 3PPeKTMBHOM
ny6MYHO-4acTHOM Ananore.
Kniouesble cnosa:
BcemunpHas Toprosas opraHm3saums, BTO, npeanpuHMMATENbCTBO, YaCTHbIN CEKTOP, MeXAYHapoaHanA
Toprosna, CornaleHune no ynpoLLeH1to NnpoLeayp Toprosan, umdpoBas SKOHOMMKA,
Masblit N cpeaHnin BUsHec.

BsepgeHue

B ycnoBusax guMHamuyHoW TpaHchOpMaLUM MUPOBOM IKOHOMMKM BcemmpHaa Toprosas opraHusauma
(BTO) ocTaeTca MHCTUTYLUMOHaNbHbIM GYHAAMEHTOM MHOTOCTOPOHHE TOProBol cuctembl. HecmoTpa Ha To, YTo
yneHamu BTO ABNAIOTCA UCKNOUYUTENBHO rOCYAAPCTBA U TAMOXKEHHbIE TEPPUTOPUMN, PeasibHbIMU YHACTHUKaMMU
MeXAYHapoa4HOW  TOProsau BbICTYNalOT  MpeanpuHUMaTeNM M 4YacTHble  KOmnaHuu.  Bknapg
npeanpMHUMaTENIbCKOrO CeKTopa B AeaTtenbHocTb BTO nposBasetcs Kak B MNPaKTUYECKOW peanmsaumu
MeXAYyHapoAHbIX TOProBbIX NPaBwu/, TaK U B aKTUBHOM Y4aCTUKN B UX MOLEPHM3ALMUN.

OcHOBHbIe HanpaB/ieHUA BKAa4a NpeanpuHUmaTenbcTsa B paboty BTO

1. dopmupoBaHune TOProBoii NONUTUKU U KOHCY/IbTaTUBHbIE MEXaHU3MblI

YacTHbIM CEeKTOp BbICTYMAEeT MNEepPBUYHBIM WUCTOYHUKOM aHa/IMTUYECKMX [OaHHbIX O CYLLEeCTBYHOLLUX
HeTapudHbIx 6Hapbepax, aAMUHUCTPATMBHDLIX 33a4EepPXKKaX W PeryaaTopHbiX Koanamsmsax. HauuoHanbHble
npasuTenbCcTBa NpU GoOpPMMPOBAHUM CBOEIM NEPEroBOpHOM No3uuMmn B pamKax BTO onupatoTca Ha 3anpocbl u
NPaKTUYECKUI ONbIT NpeanpuHUMaTenen.

Kpome Toro, BTO npegoctaBnsieT peryasapHble NAoWaakM a8 nNpsAMoro B3ammoaenctTens ¢ busHecom,
cpeam KOTOpbIX K0YEBOE MEeCTO 3aHUMaeT exkerogHbiii My6anuxbiit popym BTO (WTO Public Forum). B pamkax
aToro ¢opyma npeactaBUTENM OE/IOBbIX KPYroB npeasaratoT KOHKPETHble peleHusa no agantauuu npasun
TOProB/IN K MEHAOLWMMCA YC/I0BUAM PbIHKa.

2. Peanuszauma CornaweHns No ynpoLLeHuio npoueayp Toprosnu (TFA)

Cornawenune BTO no ynpouieHuto npoueayp toprosau (Trade Facilitation Agreement) ctano ogHum m3
Hamnboee CcyLecTBEHHbIX 4OCTUMKEHMU OpPraHn3aLLMm 3a nocnegHue roasl. Ponb 6usHeca B ero MMniaemeHTaumm
ABNAETCA ONpeaenAtoLLen:

¢ Lindpposunsauma TamoxkeHHbIX npoueccos: [lepexos Ha CUCTEMY «OAHOFO OKHa» WM 3NEKTPOHHbIN
JOKYMEHTOODBOpPOT OCYLLECTBAAETCA C Y4ETOM TEXHONOTMYECKUX BOSMOXKHOCTEN KOMMEPYECKMX NPeanpUaTUNA.

¢ HauunoHanbHble KOMUTETbI MO YNPOLLEHUIO Npoueayp Toprosau: MNpegnpMHumaTenn BXOSAT B COCTaB
3TUX KOMWUTETOB, CNOCODOCTBYA COKPALLEHMIO BIOPOKPATUYECKUX U3LEPHKEK N BPEMEHM MPOXOXKAEHUA FPaHUL,

3. Uudposasa tpaHcopmauua u cornawenume TRIPS

CoBpeMeHHbIN BU3HEC aKTUBHO CTUMY/MPYET Pa3BUTME HOBbIX MPaBOBbLIX HOPM B cdHepe 3/1eKTPOHHOM
KOMMepPUMKN, TPAHCIPAHUYHOM nepesayn AaHHbIX W 3aWMUTbl MHTENNEKTyaNbHOM COBCTBEHHOCTM. B pamkax
CornaweHuns No TOProBbIM acneKkTam Npas UHTeNNEeKTyanbHOW cobctBeHHOCTU (TRIPS) npeanpuvHMmMmaTebCKui
cektop (B u4actHoctH, IT n dapmaueBTMyeckMe KomMaHuu) GopmMuMpyeT CTaHAAPTbl MATEHTHOM 3alLMTLI,
CTUMYINPYIOLLME MHHOBALMOHHbIE UCCNen0BaHMA U TpaHCchep TEXHONOTUIA.

4. UHTerpauuma manoro U cpegHero npeanpuHumarenbcrasa (MCHM)

Ocobblit npuopuTeT BTO 3aKNt04aeTCA BO BKAOYEHUU MUKPO-, ManbiX U cpeaHux npeanpuatuii (MCM) s
MeXAyHapoaHblit 0bopoT. lMpeanpuHUMaTENbCKUE MHULMATMBBLI B chepe MapKeTnneincoB U uUMPppoBbIX
$MHAHCOBbLIX CEPBMCOB CHUMKAIOT MOPOr BXoAa Ha 3apybekHble PbIHKM, NpeBpalias JoKalbHbli 6M3Hec B
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YYaCTHUKOB r/106anbHbIX LLenoYek co3aaHma CTOMMOCTH.

5. 9Konorusaums ToproBaun u yctTolumsoe passutue

B KOHTeKcTe rnobanbHOro KAMMaTUYeCKoro nepexona YacTHbIM CeKTop BHeAPAEeT CTaHAapPTbl «3eN1eHOoN»
3KOHOMMWKM N HU3KOYINepoaHOro npoussoacTea. MNpeanpuHMmatenn cnocobcTeyoT GopMUPOBaAHUIO NPaBUA
BTO B 061aCTN TOProBAWN 3KONOTMYECKU YUCTbIMM TOBAPaMM U yCayramu, cnocobcTBys CHUMXKEHUIO BbIGpOCOB
yrnepoga B MexAyHapoAHbIX TPAHCMOPTHO-/TIOTUCTUYECKMX LeNOYKax.

CNUCOK UCNONb30BaHHOW UTepPaTypbl:
1. Bbirotckuin /1.C. «Meparornyeckan ncuxonormnsa». — M., 2021.
2. CnacteHuH B.A. «Negaroruka: ydebHoe nocobue ans cTyaeHTOB BbICUMX Y4EOHbIX 3aBeAeHUN Y.
3. NleoHTbeB A. H. «JeatenbHocTb. Co3HaHUe. JINYHOCTbY.

© Tarblea I.}0., YapblieBa M., Kypambaes A., 2026

YOK 33
TaHpsbies L.,
CTyneHT UHCTUTYT TeNEKOMMYHMKALMA U MHOPMATUKM TYpKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenb: bawmmosa C.,
Mpenogasatenb MHCTUTYT TENEKOMMYHUKaAUMI U MHGOPMATUKN TypKMEHUCTaHa
I. Awxabag TypKmeHUCTaH

NPOMBILLU/IEHHBIE LU®POBBIE A BOMHUKU (DIGITAL TWINS)
M SKOHOMMKA YCTONYUBBIX PECYPCOB

MNepexon K UHAaycTpum 4.0 M KECTKMM 3KOJIOTMYECKMM cTaHgapTam ESG TpebyeTr OT coBpemeHHOoM
NMPOMbILJIEHHOCTU KapAMHANAbHOrO MepecmMmoTpa MOAXOAOB K ynpasBiaeHuto pecypcamu. MpomblineHHbli
uudposoit aBoiHUK (Industrial Digital Twin) — 310 BUpTyanbHasa Konusa pusnyeckoro obbLEKTa, Npouecca Uam
BCE MPOWU3BOACTBEHHOW 3KOCUCTEMbI, YHKLMOHMPYIOLWAA B pPeXMMe peasibHOr0 BPEMEHW Ha OCHOBe
HenpepbIBHOrO NOTOKA AaHHbIX € aT4MKOB 0T (MpOMbILWNEHHOrO MHTEPHETA BELLEN).

TexHONOrMA NO3BONAET He NMPOCTO BM3yaNM3MpPoBaTb 060OPyAOBaHWE, @ CUMMYAMPOBaTb pu3Mdeckme m
3KOHOMMYECKUE NPOLLECCHI, MUHUMU3UPYA PACXOL0BaHME IHEPTUM, CbIPbA U YEOBEYECKUX PECYPCOB.

1. ApxuTeKTypa 1 NnpuHLUnbl paboTbl NnpombiwneHHoro Digital Twin

B oTanume ot cTatMyeckux 3D-mopeneit vau cuctem npoektupoBaHus (CAD), umdpoBoit ABOMHMK
HAxX04MTCA B COCTOSIHWUM ABYCTOPOHHEro MHPOPMALMOHHOro 06MeHa C peasibHbiM 06 bEKTOM:

1. C6op aaHHbIX (lloT & Edge Computing): TbicAun ceHCOPOB Ha NPeANPUATUM CHUTLIBAIOT NOKasaTenn
TemnepaTtypbl, AaBnaeHus, BUOpauun, anekTponoTpebieHns n coctasa BbIOPOCOB.

2. AHanu3z un cumynauua (Al & Physics-based Modeling): O6nauHble U KpaeBble CUCTEMDI
06pabaTtbiBalOT MNOTOK AaHHbIX, COMNOCTaBAAA €ro € ¢GU3MKO-MaTeMATUYECKUMU MOAENAMU U3HOCa M
rmaporasoamMHamMmKu.,

3. O6patHasA cBA3b U ynpasBaeHue: ANropMTmbl BbipabaTblBalOT peKOMEHAAUMMN NO ONTUMMU3ALMU NN
aBTOMATUYECKM KOPPEKTUPYIOT Pexnmbl paboTbl CTaHKOB M arperatos Yepe3 ACY Tl (aBTomMaTU3MpPOBaHHbIE

CncTtembl ynpasaieHMA TeXHONOrM4eCKMMmn npou,eccarv\m).
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2. Bknapg, umdpposbix ABOMHUKOB B 3KOHOMMUKY YCTOMUMBDLIX PECYPCOB

DKOHOMMKA YCTOMYMBLIX pecypcoB 6asvpyeTca Ha CHUXKEHUMW MaTepuasioeMKocTh, bepexkHom
sHepronoTpebaeHnn U peanunsaumm NPUHUMNOB LUPKYAAPHOK 3KOHOMMKM (Circular Economy). Lndposblie
ABOMHMKM BbICTYNAOT FNABHbIM MHCTPYMEHTOM SOCTUXEHUA ITUX LLeE:

MNpepukTnBHOE ob6cny:kuBaHue (Predictive Maintenance)

TpaANUMOHHBIA PEMOHT «NO GaKTy MONOMKU» UM «NO KaneHZapHOMy rpaduKy» BAeveT NpocToun u
HeaddeKTUBHbIN pacxon 3anyactei. Lindposoit ABOMHMK BbIABASET MUKPOBMOpPALIMK U AerpajaLlmio MeTannos
3a Heagenu Ao aBapumn. ITO NPOAJIEBAET KU3HEHHbIN UMKA obopyaoBaHus Ha 20—40% 1 CHUXKAeT BHeMNAaHoBbIe
OCTaHOBKM NPON3BOACTB.

OnNTMMM3aLUA IHEProeMKMUX NPOL,EeCcCoB

B HedTerasoBon, MeTannypruieckom n XMMMYeCcKomn oTpacnax LmdpoBon ABOMHUK MOLENNPYET TENNOBbIE
noTepu U AMHAMUKY ropeHua Tonamsa. ANropuTMbl aBTOMaTUYECKM PEryInpyLoT Nogady KMCAopoaa v Harpysky
Ha neyu, NO3BONAA COKPATUTb SHepronoTpebneHme Ha 10—-15% 6e3 noTepn o6beMa BbINyCKAEMOM NPOAYKUMNN.

YnpaBneHue yrnepogHbim chefom U oTXo4amm

UmndpoBoit 4BONHUK LLeNOYKM NOCTAaBOK M CbiPbeBbIX MOTOKOB GUKCUPYET NPsSIMble U KOCBEHHbIE BbIBPOCHI
CO, (Scope 1, 2 u 3). MoaenupoBaHMe NO3BONAET NepeHanpaBATb NOOOYHbIE MPOAYKTbI NPOM3BOACTBA 06PATHO
B UMKA (Hanpumep, NCNONb30BAHME YTUANIUPYEMOTO Tena ana oborpesa NPomn3BOACTBEHHbIX LLEEXOB).

3. CpaBHUTeNbHbIA aHanu3: TpaauLMOHHBI noaxoa vs NMpoussoacTeo ¢ Digital Twins

Mapametp TpaavMLUMOHHOE NPOU3BOACTBO MpousBsopacTeBo Ha 6a3e Digital Twins

MnaHupoBaHue pecypcos Ha ocHoBe uctopuyeckux cpegHux [JunHamunyeckoe B peaibHOM BpeMEHU C y4eTom
nokasartesiei n CTaTUYHbIX Tabauny, MapPXUHANIbHOCTU U 3HeproTapudos

Crparterus obcnyxusaHus PeaktusHas (no ¢akty cbos) uam nnaHosas MpeBeHTUBHas (Ha OCHOBe NPOrHO3a M3HoCca
(no pernameHTy) NUU-moaensbio)

YnpaBneHue sKo-cnegom 3amepbl «NOCTGAKTYM» ANSA OTYETHBIX HenpepbIBHbI MOHUTOPUHT M ONTUMM3ALMA
BElOMCTB BbIOPOCOB B pexxunme Live

BHeppeHue nsmeHeHuin [Joporuve dpusnyeckme UCNbITaHMA N PUCK BupTyanbHoe TecTupoBaHue (Stress-testing)
OCTAaHOBKM JIMHUU 6e3 ocTaHOBKM Gabpuku

4. KnioueBoi TeXHONOrUYECKUA CTeK U 6apbepbl BHeAPEeHUsA

Ona pasBepTbiBaHUA NOAHOMACWTAOHbIX LMPPOBbLIX ABOMHWMKOB TpebyeTcs MHTerpauma CKBO3HbIX
TEXHOIOTUA:

¢ MpombiwneHHble ceHcopbl U 5G/6G: Ob6ecneunBaloT nepegady AaHHbIX C 3a4epXKon meHee 1
MWANCEKYHADbI.

¢ MpocTpaHcTBeHHble BbluncaeHua (Spatial Computing / AR): MHxKeHepbl B AR-04Kax BUAAT NPOEKLMIO
BHYTPEHHMX y3/10B 060PYyA0BaHUA NOBEPX PeasibHOro arperata ¢ NOACKasKaMmn 0 COCTOAHUN AeTanei.

e TexHonorumn 610KueiHa: PUKCUPYIOT HEM3MEHSEMYIO MCTOPMIO IKCMTYaTaLMK y310B 060pyA0BaHNA U
napameTpbl 3KOJIOTMYECKOro Cneaa oA MeXAYHapoaAHOM cepTudmKaLmm.

FnaBHble 6apbepbl: BbicOKne nepBoHayanbHble KanuTanbHble 3aTpaThbl (CAPEX), npobiema nHTErpaumm ¢
ycTapeBwum obopyaosaHuem (Legacy Systems) 1 xecTkue TpeboBaHUA K KubepbesonacHocTu (pUCK NnepexsaTa
ynpaB/iieHUA KPUTUYECKOM MHDPACTPYKTYpO).

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. CnacteHuH B.A. Megaroruka: yueb. nocobue gns ctyq. Boicw. neg. yyeb. 3asegeHuin. — M.: Akagemus, 2011.
2. bopposckan H. B., PeaH A. A. MNeparoruka: YuebHuk gns sysos. — CN6.: MNutep, 2006.
3. depepanbHbiii 3akoH «06 obpasoBaHUK B Poccuiickoit Pepepaunmn» Ne 273-P3.

© TaHpbles L., 2026
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YAK 33
Taxbipmammepos P.,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbit PykoBoauTennb: Ataesa .,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

NNOTUCTUKA «MNOCNEAHEA MU/IU» B S/IEKTPOHHON KOMMEPLIUW: MATEMATUYECKOE MOZAE/IMPOBAHUE
M NEPCNEKTUBbI NAPUMEHEHUA BECNUIOTHbIX NETATE/IbHbIX ANMAPATOB (AAPOHOB)

AHHOTauuA

B crTaTbe paccmaTpuBaeTca KaoyeBasa npobnema COBpeMEHHOW e-commerce JIOTUCTUKKM  —
S9KOHOMMYECKass ONTMMMU3aLMA 3Tana «nocnegHen munmn» (Last-Mile Delivery). MpoaHannsmnpoBaHa CTPyKTypa
nsgepkek TpPaauUMOHHbIX METOAO0B A0CTaBKM M 0BOCHOBAHa BbICOKasA A0S Y3KUX MECT B LEnu MOCTaBOK.
ABTOpamu npeactaBaeHa matemaTuyeckan dopmanusauma rubpuaHoit mapwpyTtusaumm (Truck-Drone Routing
Problem, TDRP) 1 ¢p131MKO-3KOHOMUYECKAA MOAeNb SHepronoTpebaeHns 6ecnmuioTHbIX 1eTaTe/IbHbIX annapaTos
(BMAA). MpoBeaeH cpaBHUTENbHbIN aHanu3 3GPEKTUBHOCTM HA3EeMHOro M 6ecnuioTHOro TpaHCMNopTa,
BblAEeNEHbl HOPMATUBHbIE U TEXHOOTMYECcKMe Bapbepbl MacluTabMpoBaHNA aBTOHOMHbIX a3POL0CTaBOK.

Kntouesble cnosa:
3/1eKTPOHHAA KOMMePLMA, NOTUCTUKA «nocnegHen munmy», Last-Mile Delivery, apoHbi, BINJ/1A,
VRP, TDRP, ontummM3auma uenen noctaBokK, OHUT-SKOHOMMKaA.

1. BeeaeHue n npobnemaTvKa «nocaegHen Muan»

B cTpyKType rnobanbHOM 3N1EeKTPOHHOM KOMMepLMK 3Tan «nocnegHen muam» (Last-Mile Delivery) — ot
duHanbHOro pacnpegenutenbHoro ueHTpa uam Micro-Fulfillment Center (MFC) go KoHe4yHoro nokynatens —
ABNseTcs Hambonee AOporum, HeapPeKTUBHbIM U YyraepofoeMKUM 3BeHOM. Mo AaHHbIM UCCNef0BaHUM, Ha
nocneaHo0 muaio npuxogmtca ot 41% 1o 53% ot obueit CToMMOCTM NOTUCTUYECKON LLEeMOYKM.

MPUYUHbBI BbICOKOW CTOMMOCTU TPAAULMOHHOW AOCTaBKU:

1. MNpobnema «nepBoro pasa» (First-Time Delivery Failure): MoBTOpHble BU3UTbI KypbepoB M3-3a
OTCYTCTBMA MOJIy4aTeNA OMA YBENUMBAIOT ONEpPaLMOHHble 3aTpaTbl Ha 20—-30%.

2.  Hu3Kas NNOTHOCTb 3aKa30B M NJOXas MacliTabupyemocTb: [LJOCTaBKa B MPUTrOPOLHbIE U CENbCKUE
30Hbl XapaKTepPM3yeTCsA BbICOKMM Npoberom Ha oauH 3akas (Low Stop Density).

3. Tpaduk n 3Konornveckne usnep:ku: fopoackme nNpobKM, TPYAHOCTM C NAPKOBKOMN KypbepCKUX
bYypProHoB U XecTkue sKonormyeckmne TpebosaHus (Zone ESG / Low Emission Zones).

2. MaTemMaTuyeckoe MoaeNMpoBaHMe 3aTpaT NocaeaHel MUK

Knaccmnyeckan 3afava AOCTaBKM CBOAMTCA K PA3HOBUAHOCTM 33434M KOMMEPBOSKEpPa C BPEMEHHbIMM
okHamu (Vehicle Routing Problem with Time Windows — VRPTW).

2.1. CymmapHasa GyHKUMA U34EPKEK KNACCUYECKOWN A0CTaBKU

OnepaumoHHble naaepxku SC_{last\_mile}S 3a cmeHy paccumnTtbiBaloTca no popmyne:

SSC_{last\_mile} = \sum_{k=1}*V} \left( C_{fix, k} + \sum_{i=1}*{N} \sum_{j=1}*{N} x_{ijk} \cdot (c_{dist}
\cdot d_{ij} + c_{time} \cdot t_{ij}) \right) + \sum_{i=1}*{N} (1 - p_i) \cdot C_{retry}$$

roe:

e SVS — KOAIMYECTBO TPaHCMNOPTHbIX CPEACTB B NapKe;

o SC_{fix, k}S — dpuKcnpoBaHHble 3aTpaThbl Ha BbIBOA, Kypbepa/MaluMHbl Ha INHUIO;

o Sx_{ijk}\in \{0, 1\}$ — 6uHapHasa nepemeHHan nepemelleHuna TpaHcnopTa SkS oT KaneHTa Sis K KnneHTy
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$is;

o Sd_{ij}, t_{ij}5 — paccTosHune 1 Bpemsa B nyTn mexkay Toukamm Sis u SjS;

o Sc_{dist}, c_{time}S — yaenbHble 3aTpaTbl Ha KMNOMETP Npobera n yac paboTbl Kypbepa;

e Sp_iS — BEPOATHOCTb YCNeLHOM BPyYeHUa C NepBOM NOMbITKN KAUeHTY S$iS;

o SC_{retry}S — wrpad 3a nosTopHYt0 06paboTKy M 06paboTKy Bo3BpaTa.

3. MatemaTuka npumeHenus BMJIA: TnbpuaHas moaens TDRP

Hanbonee nepcnekTMBHbIM NOAXOAOM ABAAETCA He MOJIHAA 3ameHa HazeMHbIX GYProHoB, a MHTerpaumn

ApOHOB B rnbpuaHyto cuctemy Truck-Drone Routing Problem (TDRP) (cucTema «maTb-HOCUTENENb + APOH»).

[PacnpeaenuTtenbHbln LEHTP]

v
(dyprox-6aza) » [KnueHT A (HazemHbINn)]
| |
F——— > [ApoH cTapT] v
| | (dyproH epet paanblue)
| v |
| [KnuneHT B (Bo3ayx)] |
| | |
| -
v v

[BcTpeya apoHa v dpyproHa B Touke C] €——!
3.1. DHepreTnyeckaa mogens BIN1A
OrpaHunymBatoLLmMm GaKTOPOM UCMO/b30BAHWUA APOHOB ABAAETCA EMKOCTb aKKYMYNATOPHbIX 6aTapeii (LiPo

/ Solid-State). MoTpebisemas MOLWHOCTb APOHa MyNbTUPOTOpPHOro Tuna SP_{drone}S npu TpaHcnopTMposke
rpysa maccbl Sm_{payload}$ Bbipakaerca Kak:

SSP_{drone}(m_{payload}, v) = \frac{(m_{drone} + m_{payload}) \cdot g}{\eta \cdot \sqrt{2 \rho A}} +

\frac{1}{2} C_d \rho A_{front} vA3$$

roe:
e Sm_{drone}, m_{payload}S — macca camoro BIMJIA 1 none3Hoi Harpysku (NocbLIKK);

e $gS — ycKkopeHue ceoboaHoro nageHus ($9.81 \text{ m/c}*2S);

¢ S\rhoS — nnoTHocTb BO3AYXa;

e SAS — omeTaemas naowWaab BUHTOB;

o SC_dS — Ko3pPULMEHT a3poANHAMUYECKOTO CONPOTUBNEHUS;

e SVS — KpelcepcKasa CKOPOCTb NoJjieTa OTHOCUTE/IbHO BO3A4YXa;

o S\eta$ — KM/ cunosoit yctaHoBKM (MoTopbl + ESC + nponennepsl).

MakcumanbHbI paguyc aenctena apoHa SR_{max}$ onpeaensercs MHTErpanom sHepruu:

SSR_{max} \le \int_{O}MT_{flight}} v(t) \, dt \quad \text{npu ycnosumu} \quad \int_{0O}MT {flight}}

P_{drone}(t) \, dt\le E_{battery} \cdot (1 - DoD)$S

roe SDoDS (Depth of Discharge) — gonyctumsiin rnybuHa paspaga akkymynatopa (06biuHo S\le 80\%S ana

CoXpaHeHun pecypca).

4. TnaBHble bapbepbl Y TEXHONOTMYECKME PeLleHUs
HecmoTps Ha ABHOE NPEBOCXOACTBO B IOHUT-3KOHOMMKE, LUIMPOKOE BHEAPEHWE APOHOB CTa/IKMBAETCA CO

cneayowmmmn npobnemamm:

1. PerynaTopHble orpaHunyerHus (BVLOS & UTM)
¢ [Monetbl BHe npamon BuanmocTtu (Beyond Visual Line of Sight — BVLOS): TpebytoT cepTudmKaLmmn ypoBHS

HaaeXHOCTU CUCTEM YPOBHA aBMAaUNOHHbIX CTaHAaPTOB.
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e YnipaBneHne notokamn (Unmanned Traffic Management — UTM): Heobxogmma wHTerpauus
ABTOHOMHbIX @3POTaKCK U A0CTaBOYHbIX BINJTIA B eanHbIN UMdpoBON AMcneTYepcKkuii cnoi Heba.

2. ToYHOCTb NOCAAKM 1 6€30NacHOCTb

e Micnonb3oBaHne KomnbtoTepHoro 3peHna (Computer Vision), ArUco-mapKepoB 1 oNTUYECKUX AAaTYNKOB
[O/19 TOYHOM MOCaAKuW BO ABOPE UK Ha CneumnannsnposaHHblie xabbl (Matternet Station / Droneports).

e [lpuMeHeHKe TpocoBbIx cuctem cbpoca rpysa (Winch Mechanism), ucknto4atoWwmx CHUKEHWE APOHA A0
YPOBHA pOCTa YeNoBeKa.

3. ABTOMaTu3aLma nepesapsaakm n cmeHbl batapei

Ana paboTbl cuctembl 24/7 NPUMEHSIOTCA CTaHUMKM aBTOMATMUYECKOM CMeHbl akKymynaTopos (Battery
Swapping Hubs). Bpema 3ameHbl paspsaKeHHoro 6atapeiiHoro 6510ka poboTtom coctaBnset meHee 60—90 cekyHA,
yTo 3pPeKTUBHEE NPOBOAHOM 3aPAAKN.

5. 3akntoueHune

Mcnonb3oBaHne 6ecnUAOTHLIX /IeTaTelbHbIX annapaTtoB B JIOTUCTUKE «MOCAeAHEN MUAUY» MepeBoAUT
[0CTaBKy M3 NIOCKOM TPAHCMOPTHOM 3a4a4mM B TpexmepHoe npoctpaHcteo (3D-Routing). Mepexoa Ha rmbpuaHblie
mogenu poctasku (Truck-Drone) nossosseT CHM3UTb OMepauMoHHble M3Aep:KKM Ha 40-60% M COKpaTUTbL
cpefHee BpemMA OXMAAHMA 3aKasa A0 15 muHyT. B 6amKalwme roabl OCHOBHbIM (AKTOPOM POCTA CTaHEeT
rapmoHu3auma HOpMaTMBHO-NPaBoBoi 6asbl (BVLOS) n pasBuTUE CeTU TFOpPOACKUX MUKpo-xabos (Micro-
Fulfillment Centers) c aBToMaTU3NMPOBaHHLIMWN APOH-MOCTaMM.

CnN1coK Ucnonb3oBaHHOW NTepPaTypbl:
1. Campbell, J.F., & Sweeney, D. (2021). The Drone-Truck Routing Problem: Mathematical Formulations and
Heuristics. Transportation Science, 55(4), 812-835.
2. Goodchild, A., & Toy, J. (2018). Delivery by drone: An evaluation of airborne delivery systems in reducing CO2
emissions. Transportation Research Part D: Transport and Environment, 61, 58-67.
3. Stolaroff, J. K., et al. (2018). Energy use and life cycle greenhouse gas emissions of drones for commercial
package delivery. Nature Communications, 9(1), 409.

© Taxbipmammepgos P., 2026

YAK 33
Tekaes A.,
CtyeHT VIHCTUTYT TeNeKOMMYHMKAUUI U MHGOPMATUKM TypKMEHNCTAHA
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenb: Hypbiesa M.,
Mpenopasatenb NHCTUTYT TENEKOMMYHUKALMIA U MUHGOPMATUKN TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

3ENIEHAA 9KOHOMMKA U LUSGPOBAA TPAHCOOPMALMA: SKOIOTMYECKM YCTONUUBBIE LIUGPOBBIE
PELLEHUA, KOHLUENUWUA «3ENEHOITO MN» (GREEN Al) U MOAENN ONTUMU3ALUU
YINEPOOHOIO CNEAA UT-UHOPACTPYKTYPbI

AHHOTauuA
B cTratbe uccneayetca cMHepreTMYeckoe B3aMMOAENCTBUE «3e/eHOM» 3KOHOMWMKM M UndpoBM3aLmu
(RoHuenuusa Twin Transition). PaccmaTpuBaeTca ABOMCTBEHHAA NPUPOLa LUMEOPOBbIX TEXHONOTUIA: UX POJIb KaK
WMHCTPYMEHTa AeKapboHM3auum TpaanumoHHbIX oTpacnei (Enabling Effect) n conyTcTBYIOWMIA SKONOTUYECKUIA
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cnep camoi UT-uHdpacTpyktypsl (Footprint Effect). AHanM3MpyOTCA KNHOYEBbIE METPUKU 3HEProadHeKTUBHOCTH
pata-ueHTpos (SPUE, CUE, WUES) n KoHuenuua «3eneHoro UU» (Green Al). MpeactaBneHa matematnyeckas
MOAENb MHOTOKPUTEPUANBHOM AMHAMWYECKOW ONTUMMU3ALMW pachpenenieHns BblYUCAUTE/IbHBIX HArpy3oK ¢
y4yeTom KonebaHuit yrnepopoemkocty sHeproceteit (Carbon-Aware Computing). NMpoBeaeH CPaBHUTENbHbIN
aHanM3 UMPpPOBbIX IKONOTUYECKM YCTOMUYMBBIX PELUEHNA U CPOPMMPOBAHBI PEKOMEHAALLUMN MO NMOBbILEHMUIO 3KO-
3pPeKTUBHOCTU UMPPOBbLIX SIKOCUCTEM.
Kniouesble cnosa:
3e/1eHas SKOHOMMKaA, umdposan TpaHchopmauus, Green IT, Green Al, PUE, yrnepogHbiii chea,
Carbon-Aware Computing, LU0, Smart Grid, uMpKyAsapHasa 3KOHOMMKa.

1. BBeAeHMe M KOHLIENLMA 3KoN0orMYHOM Uundposmsaumm (Green Digital Transition)

Mepexosd, K YCTOMYMBOM «3e1eHOM» 3SKOHOMMKe TpebyeT KapAauMHANbHOW MOAEPHM3ALMU CUCTEM
3HepronoTpebaeHnsa, NPoOU3BOACTBA U NOTUCTUKK. LindposM3auma BbICTYNaeT KAOYEBbIM APANBEPOM 3TUX
nM3MeHeHnn. Mo JaHHbIM MeXKAYHapPOoA4HbIX WMcCneaoBaHWn (BKAoYas uHUUMaTMBbl GeSI SMARTer2030),
WMpPOKOEe BHeapeHWe UMOPPOBbIX pPeleHUn cnocobHo obecneunTb COKpalleHMe NobanbHbIX BbIGPOCOB
NapHMKOBbIX ra3oB Ha $15\text{--}20\%S$ Kk 2030 rogy 3a cyeT ONTUMM3aLLMM TPAHCMOPTHbIX NOTOKOB, Nepexoaa
K YMHbIM ropoZam 1 NoBblleHMA 3HePro3pPeKTUBHOCTM NPOMbILLIEHHOCTMH.

OpHako cama uModpoBas MHAYCTPMA CO3LaeT PacTyLLyt0 HarpysKky Ha OKpy:Katolyto cpeagy. Ha gonto
LUeHTpoB 06paboTkn aaHHbix (LOJ), TeneKoMMyHWKaUMOHHbIX CeTeid M MoJIb30BaTe/IbCKUX YCTPOWCTB
npuxogutca S2\text{--}4\%S muposbix Bbibpocos CO2 u okono $1.5\text{--}3\%S muposoro notpebieHus
3NEKTPO3Hepruun. MNosaBneHne pecypcoemKmux Mogenein UCKYCCTBEHHOro nHTennekta (LLM, reHepaTtusHbii UN)
060cTpuao HeobxoaMMOCTb BanaHca MeXKay TEXHOIOTMYECKUM MPOrpeccomM MU 3KOJ0MMYECKO YCTOMYMBOCTbIO.

2. ApxuTeKTypa n METPUKM 3KOOrMYECKM YCTONUMBOWM LMbPOBOM MHOPACTPYKTYpPbI

MocTpoeHMe 3KoMorMyeckn yctonumsoi WUT-MHOpPACTPYKTypbl onupaeTtca Ha npuHumnbl Green T
(ckBO3Han 3KO-3¢GEKTMBHOCTL anmapaTHOroO M MNPOrpamMMHOro obecneyeHus) M CKBO3HYHD WHTErpaumio C
BO306HOBASEMbIMU UCTOYHMKAMM SHeprum (BUI).

Kniouesble nokasatenun apdpexktusHoctn (KPIs) seneHbix LOA:

1. Power Usage Effectiveness (PUE): OTHoweHMe obuwei sHeprum, notpebnsemoi gata-LeHTpoM, K
3Hepruu, pacxoayemon HenocpeactTseHHo UT-o60pyaoBaHNEM:

SSPUE = \frac{E_{Total}H{E_{IT}}SS

NdeanbHoe 3HaueHue SPUE = 1.0S. B cospemerHsbix agppekmusHbix LIO/] nokazamens cocmasnsem
S1.1\text{--}1.25.

2. Carbon Usage Effectiveness (CUE): O6bém BbIGpOCOB yrnepoda Ha eaAnHULY sHeprum UT-Harpysku:

SSCUE = \frac{CO_2\ \text{Emissions}\ (\text{kr})KE_{ITN\ (\text{kBtN\cdot\text{u})}$$

3. Water Usage Effectiveness (WUE): NoTpebneHune Boapl Ha oxnaxkaeHve LLOA;:

SSWUE = \frac{Water\ Usage\ (\text{nutpbi}) HE_{ITN (\text{kBT}\cdot\text{u})}$S

3. MaTtemaTnuyeckoe moaenmpoBaHue aHepronoTpedbaeHuns un anroputmbl Carbon-Aware Computing

3Kosornyeckuit cneg UT-cuctembl onpeaenseTca He TOIbKO annapaTHOM MOLLHOCTbO, HO U BPEMEHHbIM
MHTEPBAJIOM W IOKaUMEN, rae 3amyCKaloTCA BbIYMCAEHMSA, NMOCKObKY YI1epoA0eMKOCTb 3Heprocetun (SCarbon)
Intensity$) meHAeTCA AMHAMMYECKM.

3.1. ®yHKuMA yrnepoaHoro cneaa obyyveHnn u nHoepeHca MU-moaenei

CoBoKynHoe 3HepronoTpebieHne npouecca obyyeHUa mogennm MalmHHoro obyuermsa SE_{train}$
paccunTbiBaeTcA no popmyne:

SSE_{train} = \sum_{j=1}*{N} \left( P_{GPU, j} \cdot t_j \cdot PUE \right) \cdot 107{-3} \quad
(\text{kBtN\cdot\text{u})$S

roe:
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o SNS — KO/1M4ecTBO 1CNoNb3yeMblx rpapuyeckmx yckoputeneit (GPU/TPU);

o SP_{GPU, j}$ — cpeaHasa notpebnsemasn MoLLHOCTb $jS-ro yckopuTens (Batt);

o St_jS — Bpemsa paboTbl yckopuTena (4achbl);

o SPUES — KoadpduumeHT apdertmsHocTn LIOA.

IKBMBaANEHTHbIN 06bem BbiBpocos CO2 (SC_{emission}S) paseH:

SSC_{emission} = E_{train} \cdot CI_{grid}(t, L) \quad (\text{xkr } CO_2)$$

roe SCI_{grid}(t, L)S — AMHammMuecKkasa yrnepoaoemMKoCTb I0KaIbHOW SHEProceTM B MOMEHT BpemeHu 5t$
B noKkaumm SLS (S\text{kr } CO_2 / \text{kBtN\cdot\text{u}s).

3.2. Matematuyeckas MoLeslb ONTUMM3ALMWU MAAHMPOBAHMA BblYMCAUTENbHbIX 33ga4 (Carbon-Aware
Scheduling)

Coopmynmpyem 3agadyy MMHUMU3AUUKM YrIepogHOro ciefa Mpu BbIMOJHEHUM MaKeTa He3aBUCUMMbIX
BbluMcMTeNbHbIX 3aga4 S\mathcal{l} = \{1, \dots, K\}$ Ha mHOXecTBe reorpaduyeckn pacnpegeneHHsix L0,
S\mathcal{D} = \{1, \dots, M\}$S B TeueHne BpemeHHOro ropmsoHTa STS:

SS\min_{\{x_{k,i,t\}} \sum_{t=1}MT} \sum_{i=1}*{M} \sum_{k=1}MK} x_{k,,t} \cdot E_{k,i} \cdot
CI_{ilt)s$

NpW OrpaHUYEHUAX:

1. TapaHTMA BbINOJHEHUA KaXKAON 3a4a4m:

SS\sum_{t=1}7MT} \sum_{i=1}*{M} x_{k,i,t} = 1, \quad \forall k \in \mathcal{J}s$

2. OrpaHnyeHue no gocTynHoi mowHoctm LLOA:

SS\sum_{k=1}MK} x_{k,i,t} \cdot P_{k}\le P_{max, i}, \quad \forall i \in \mathcal{D}, \forall t \in \{1, \dots,
T\}$S

3. CobntogeHue KecTkux gegnaiiHos (SLA):

SSx_{k,i,t} = 0, \quad \forall t > T_{deadline, k}$$

roe Sx_{k,i,t}\in \{0, 1\}S — 6MHapHasa nepemeHHas Ha3HauyeHNA SKkS-i1 3a4a4m B faTa-LeHTp SiS B MOMEHT
BpemeHu $tS, SE_{k,i}S — sHeprosaTpaTbl Ha BbinonHeHKWe 3agaum, SCl_i(t)S — npodusb yrnepoaoemrKocTym ceTu
LoA4 sis.

5. MpaKTryeckune Keicbl u cTpaternn peannsauum Green IT/Al

1. WWN-ynpasneHue cuctemoi oxnaxkaeHuns IO (Keiic DeepMind / Google): MpumeHeHue HepoceTeit
AN HenpepbIBHOTO NPOrHO3MPOBaHMA TemnepaTypbl U ynpaBAeHMs HacocaMu/BEHTUAATOpPaMM NO3BOAWAO
CHU3UTb 3aTpaTbl 3Heprum Ha oxnaxkgeHue LO Ha 40%, 4To NpuBeENo K CHMxeHuto utorosoro PUE 3aaHuma.

2. Nepexop oT Red Al k Green Al: B Hay4yHom coobuiectse dpopmupyetca napagurma Green Al, roe
KIOUYEBOW METPUKON 3PPEKTUBHOCTM aNroputma CTaHOBUTCA HE TOMbKO TOYHOCTb (SAccuracy$), HO M
KO/IMYECTBO MpPOBEeAEHHbIX MNaaBaloWmMX onepauuii Ha rpamm Bbi6poweHHoro CO2 (S\text{Accuracy} /
\text{Carbon Footprint}s).

3. MNnatdopmbl moHMUTOpUHra ESG Ha 6ase Big Data: ABTOMaTM3MPOBAHHbLIA COOP AaHHbLIX C
NMPOMbILINIEHHbIX AAaTYMKOB ra30aHaNN3aTOPOB NO3BOAET NpeanpPUATUAM GopMUPOBaTL BEPUPULMPOBAHHYIO
OTYETHOCTb No Bbibpocam Scope 1, Scope 2 n Scope 3 B pexkMme peasibHoro BpeMeHM!.

6. 3akntoueHne

Undposm3auma n 3KONOrMYECKan YCTOMYMBOCTb He AOJIKHbl PacCMaTpuBaTbCA KaK M30AMPOBAHHbIE
KoHuenuun. Peanusauma KoHuenuun «3efeHON 3SKOHOMWMKM» HEBO3MOXKHaA 6e3 TOYHbIX LMPPOBbIX
WHCTPYMEHTOB MW3MEpeHWs, ONTUMM3AUMKM U ynpaBaeHus. B cBoto ovepegb, umdpoBoi cekTop o06sA3aH
TpaHchOPMMPOBATLCA B COOTBETCTBMM € NpUHUMNamu Green IT u Green Al, cHUXas cOBCTBEHHbIN yraepoaHblii
cnep c nomoubto anroputmos Carbon-Aware Computing, “MMepCcUOHHOro oxnaxkaenus LOL n ncnonb3osaHun
BO30OHOBAAEMOWN 3HEPTUN.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:

1. Schwartz, R., Dodge, J., Smith, N. A., & Etzioni, O. (2020). Green Al. Communications of the ACM, 63(12), 54-63.
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2. GeSl. (2015). SMARTer2030: ICT Solutions for 21st Century Challenges. Global e-Sustainability Initiative.

3. Wu, C. J., Raghavendra, R., Gupta, U., et al. (2022). Sustainable Al: Environmental Implications, Challenges
and Opportunities. Proceedings of Machine Learning and Systems (MLSys).

4. European Parliament. (2023). The twin green and digital transition: Powering the EU’s sustainable future.

European Parliamentary Research Service (EPRS).
© TekaeB A., 2026

YAK 33
ToinbieBa C.,
npenogasatesb,
TYPKMEHCKNI CeNbCKOXO3ANCTBEHHbIA MHCTUTYT,
r. Jaworys, TypKmeHucTaH

COBPEMEHHbDIE HANPABJIEHNA B PASBUTUN SKOHOMMUYECKUX HAYK

AHHOTauuA

B gaHHOW cTaTbe PaccMaTpPMBAOTCA OCHOBHbIE COBPEMEHHbIe HanpaBAeHUA Pa3BUTUS SKOHOMUYECKUX
HayK, TaKne KakK 3KOHOMMUKa 3HaHUI U MHHOBAaUMWOHHAA 3KOHOMWKa, noBegeH4YeCkaad 3KOHOMWKA, SKOHOMMUKa
YCTOMUYMBOrO pPasBUTMA, UMPPOBasA SKOHOMMKA W rnobanbHas SKOHOMMKA. AHANM3MPYIOTCA KJOYEBble
KOHLENLMN, MeTOAbl U aKTyanbHble Npobaembl, CBA3aHHblE C KaXKAblM U3 HanpasaeHuin. Ocoboe BHMMaHWE
yOenserTcs poav UHHOBALMMWA, TEXHONIOTUI U 1106aNbHbIX BbI3OBOB B POPMMPOBAHUN HOBbIX TEOPETUYECKUX
NOAX0A0B M NPAKTUYECKUX PELLEHU. B cTaTbe NOoAYEPKHYTA BaXKHOCTb MEXANCUMNAMHAPHbIX UCCNef0BaHUI U
WMHTEerpaLumm coBpeMeHHbIX TEXHONOMNI a5 gafbHenwWwero nporpecca B 06,1acTM sKOHOMMYECKon HayKu. PaboTa
npegHasHayeHa [ANs CTYLEHTOB, MNpenogaBatefied U CneuuaanctoB, WHTEPECYHOLUMXCA COBPEMEHHbBIMM
TeHAEeHUMAMUN Pa3BUTUA SKOHOMUYECKUX HaYK.

Kniouesble cnosa:
SKOHOMMWKaA 3HAaHWIA, NHHOBALIMOHHAA 3KOHOMMKa, NOBeAeHYeCcKas SKOHOMMKA, YCTOMYMBOE pPa3BuTHe,
undpoBan SKOHOMMKA, r10basibHasA IKOHOMMKA, COBPEMEHHbIE METOAbl
nccnenoBaHna, MeXANCUUNAUHAPHbIE NOAXOAbI.

JKOHOMMUYECKME HAyKM WUTPalOT BaXKHYH PO/Jb B MOHUMaHUM GYHKLMOHMPOBAHWUA HALMOHANbHbLIX U
MMPOBbIX 3KOHOMMUK, a TakxKe B GopMmmnpoBaHun 3pPEeKTUBHBIX CTpaTernin pasBuTUA rocyaapcTs. 3a nocneaHue
pecatunetns passutMe 3Tolt o6s1acTM 6bl10 06ycnoBAEHO ObICTPbIMM  M3MEHEHUAMUM B rnobanbHoM
5KOHOMWYECKOWN cpeae, TEXHOOrMYECKUMN UHHOBALMAMM U NOABAEHUEM HOBbIX BbI30BOB. B CBA3M C 3TUM
COBpPEMEeHHOe COCTOAHNE SKOHOMMUYECKOW HaYKM XapaKTepusyeTca NosBieHUEM HOBbIX HanpaB/eHni, MeToa08
W KOHLEMNUWI, KOoTopble NO3BOAAIOT /ydlle aHa/M3MPOoBaThb C/I0MKHbIE SKOHOMMYECKME NPOLLECChl U NpegnaraTbh
WHHOBALMOHHbIE peLleHusn.

O4HUM U3 KNHOYEBbIX HanpaB/ieHUI COBPEMEHHOIO Pa3BUTUA ABNAETCA SKOHOMMKA 3HaHWIA. B ycnoBusax
MHDOPMaLMOHHOIO 0bLLecTBa Pob MHTENNEKTYaIbHOTO Kanutasia 3HauuTenbHO Bo3pocna. MccnegoBaHua B
3TOM 06nacTM cocpeaoTodeHbl Ha M3YYEHUU MEXaHWU3MOB CO34aHWA, PacnpoCTPaHEeHMsA M UCMNOJb30BaHUSA
3HAHWIA, a TaKXe WX BAMAHUN Ha SKOHOMWYECKUIA POCT M KOHKYPEHTOCNOCOBHOCTb cTpaH. MIHHOBaLMOHHanA
SKOHOMMKA NOAYEPKUBAET BaXKHOCTb TEXHONOTMYECKUX WHHOBALMM, Hay4dHbIX UCCNefoBaHWA M pa3BUTUA
BbICOKOTEXHO/IOTMYHbIX CEKTOPOB.

MocTeneHHo npuobpeTtaeT Bce bonbliee 3HaYeHWe HanpasBaeHWe, CBA3AHHOE C U3yYeHUem noseaeHua
YYaCTHMKOB 3KOHOMMYECKOM AeAaTenbHOCTU. [loBedeHYecKas 3SKOHOMWKA 0b6beAuHAeT TpaguuMOHHble
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9KOHOMMYECKME MOoAenn C MNCUXONIOTMYECKUMU TeopUAMMK, YTO MNO3BOJIAET Y4YUTbIBAaTb MpPPALMOHA/IbHBLIE
pelwenus, npegybexaeHna n amoumoHanbHble GakTopbl. ITO HanpaBAeHUE NOMOraeT MoHATb, NoYemy au
COBEpLUALOT OnpeaeneHHble BbiIbopbl U KaK UX NoBeAEHME BAUAET Ha PbIHKU B LLE/IOM.

CoBpemeHHble BbI30Bbl, CBA3AHHbIE C U3MEHEHMEM KAMMaTa, UCTOWEHMEeM NPUPOALHbLIX PecypcoB u
couManbHbIM HepaBeHCTBOM, OOYC/IOBMAM pa3BUTME HamnpaBJEHWUA YCTOMYMBOro PasBUTUA. IKOHOMMUYECKas
HayKa CeroAHs 3aHMMaeTca TMOUCKOM pelleHMi, KoTopble Mo3BoAAoT obecneunTb 6anaHc mexay
3KOHOMMYECKMM POCTOM, SKOMIOTMYECKOM CTabUIbHOCTbIO M COLMANbHOW CnpaBea/IMBOCTbO. B pamKax 3Toro
HanpaB/ieHMA pa3pabaTbiBalOTCA KOHUEMUUU 3€1€HON 3KOHOMUKMU, LUPKYAAPHOM 3KOHOMMUKU U COLMANbHOM
OTBETCTBEHHOCTM bM3Heca.

Pa3BuTME MHPOPMALMOHHBIX TEXHONOIMMIN U MHTEPHETA NPUBENIO K BO3SHUMKHOBEHWIO HOBOM OTpacnn —
uMdpoBO 3IKOHOMMKN. ITa chepa BKAIOYAET B cebSA 31EKTPOHHYIO TOProB/to, 610KUYENH-TEXHONOTUN, DUHTEX,
WUCKYCCTBEHHbIN MHTENNEeKT U ApyrMe WHHOBAUWMOHHble HanpasneHus. UudpoBasa 3KOHOMWMKA MeHAeT
TPpagMUMOHHble 6BU3HEec-mModenn, OTKPbIBaa HOBble BO3MOMHOCTM  ANA  NpeAnpUHUMATENbCTBA MU
rocyapCTBEHHOrO PeryimpoBaHusA.

OBpemMeHHble HAMNpPaB/eHUA B PA3BUTUM SKOHOMMYECKUX HayK OTpaxKatoT AMHAMWKY U MHOroobpasume
MUPOBbIX NpoueccoB. OHM MO3BONAIOT NIyYLLE MNOHATb C/I0XKHbIE MEXAHU3Mbl MUPOBOI SKOHOMUKMN, YUNTbIBATb
HOBble BbI30Bbl U1 POPMUPOBATL MHHOBALMOHHbIE pelleHusa. B byayuwiem passutme 3TUX HanpasnaeHwun byaet
CNoCco6CTBOBATb HE TOJIbKO TEOPETUYECKOMY MNPOrpeccy, HO W NPAKTUYECKMM pesyibTaTam B obnactu
ynpaB/ieHUs SKOHOMUKOM K obecnevyeHns yCToOMUYMBOro pasBuUTUA.

CNUCOK UCNOb30BaHHOM NUTEpPaTypbl:

1. Burgep, N., b. (2018). SKOHOMMKa 3HAHWI U MHHOBALMOHHAA 3KOHOMMWKA: TEOPUA M MpakTUKa. MockBa:

Hayka.

2. TamwunbToH, P. (2020). MoBeaeH4YecKas SKOHOMMKA: Teopua U NpunoxkeHus. CaHkT-Netepbypr: Nutep.

3. MBaHoBa, E. A. (2019). DKOHOMMKaA YCTOMUYMBOrO PaA3BUTUA: KOHLLENUUM U Mogenn. MockBa: DKOHOMMKa.

4. KysbmuHoB, B.B., & CmupHoBa, H.A. (2021). UudpoBas 3KOHOMMKA: BbI30Bbl U BO3MOXKHOCTU. MOCKBa:

HOpaur.

5. Netpos, A.B. (2022). TnobanbHaa 3KOHOMMKA U MeKAyHapoAHble OTHoWweHUA. MocKkea: Bbicliana wkona

3KOHOMMKMU.

6. Tapacos, M. U. (2017). CoBpemeHHble MeTOAbI UCCIef0BaHNA B SKOHOMMKE. MocKBa: PUHAHCHI U KpeauT.
© Tounbiesa C., 2026

YAK 33
YepuesaA.,
CTyaeHT UHCTUTYT TeNeKOMMYHMKALMIA U MHOPMATUKM TYpKMEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenn: ToitubieBa I'.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMI 1 MHGOPMATUKN TypKMEHUCTaHa
I Awxabag TypKMeHUCTaH

MATEMATUYECKOE MOZE/IMPOBAHUE U OLEEHKA SKOHOMWYECKOM 3OOEKTUBHOCTHU
YHUBEPCUTETCKUX CTAPTAN-NPOEKTOB B YC/IOBUAX BbICOKOW HEOMPEAENEHHOCTHU

AHHOTauuA
B cratbe paccmaTtpuBaeTca npobnema OUEHKM 3KOHOMMYecKoM 3PpPeKTUBHOCTM U PpUHAHCOBOM
YCTOMUYMBOCTM CTYAEHYECKUX CTapTan-NpoOeKTOB Ha paHHMX cTaaumax pa3sutus (Pre-Seed, Seed). Knaccuueckue
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meToabl MHBecTUUMOHHOro aHanusa (NPV, IRR) cnabo npuMmeHUMbl K YHUMBEPCUTETCKMM CTapTanam Mu3-3a
acuMmeTpun MHPOpMaLMK, BbICOKOM BEPOATHOCTM OTCeBa U crneunmduKM YHUBEPCUTETCKOM 3IKOCUCTEMBI.
ABTOpamK npeanoXeHa MaTemaTMyeckas MOZE/b OXWAAEMOW YUCTOM npusedeHHON ctoumoctn (SeNPVS),
WMHTErpMpoBaHHan ¢ NoaTanHbim punbTpom (Stage-Gate Model), aganTmpoBaHHOM CTaBKON AUCKOHTUPOBAHMA U
KOPPEKTUPOBKON Ha anbTepHaATUBHblE W3AEPKKM CTyAEHYECKMX KomaH4. O60CHOBaHO npumeHeHue
CTOXaCTUYECKOrO WMMMUTALMOHHOIO MoAenupoBaHua MoHTe-Kapno AnAa OUEeHKM WHTErpasbHOro pucka
b6aHKpoTCTBa.
Kniouesble cnosa:
YHUBEPCUTETCKUIA cTapTan, eNPV, IOHUT-3KOHOMMKa, CTaBKa ANUCKOHTUPOBaHMA, meTog MoHTe-Kapno,
BEHYYPHble UHBECTULMM, aNIbTEPHATUBHbDIE U3AEPHKKU.

1. BBegeHue

YHUMBepCUTETCKME CTapTanbl ABAAIOTCA ApalBepamm TpaHcdepa TEXHONOTMIA U MHHOBALMOHHOTO pa3BUTUA
9KOHOMMKU. OgHaKo cneunduKa CTyaeHYecKoro npeanpuHMmMmaTeIbCTBa — OTCYTCTBME KOMMEPYECKOTO OMbiTa Yy
dayHaepoB, TUMNOTETUYECKMI XapakTep 6u3Hec-moZenei W BbICOKAs 3aBUMCMMOCTb OT PaHTOBOro
®UHAHCUPOBaAHNA — MPUBOAMUT K TOMy, 4To A0 85-90% NpPOEKTOB 3aKPblBAlOTCA HA CTaAMM pPa3paboTKu
MWHUMaJIbHO »M3HecnocobHoro npoaykTa (MVP).

CTaHAapTHble cTaTMYecKMe moaenn GMHAHCOBOrO aHaAM3a UCXOAAT M3 NPEANOCbIIKM O HEMPEPbIBHOCTU
0eATeNbHOCTU U AeTePMUHUPOBAHHOCTU AEHEKHbIX MOTOKOB. 15 YHUBEPCUTETCKUX CTapTarnoB TaKol Noaxos
npuBoauT /MO0 K CYLIECTBEHHOM MepeoLeHKe AoXoAHOCTHM, AnMbo K HeoboCHOBAaHHOMY OTKasy oOT
NepcrneKkTUBHbIX Pa3paboToK M3-3a 3aBblWeEHHbIX TpeboBaHUI K OKynaemocTu. Bo3HMKaeT HeobXxoAMMOoCTb B
CO34aHMM CMeunanM3MpoBaHHOrO MaTeMaTMYeCKOoro annapaTa, YYyMTbIBalOLWEro BEPOATHOCTHYIO nNpupoay
CTapTan-npoeKToB 1 cneuuduKaumnio YHUBEPCUTETCKUX PECYPCOB.

2. MaTtemaTmyeckan moaenb OUeHKN 3pPeKTUBHOCTH

2.1. BepoATHOCTHasA MOAE/Nb OXKNOAEMOI YUCTOM NpuBeaeHHo ctoumocTu (eNPV)

[lna yyeta puCKa 3aKpbITUA MPOEKTa Ha MPOMEXKYTOUHbIX 3Tanax TpaguuuoHHas dopmyna SNPVS
MmoanduumpyeTca nyTem BBEAEHUA HAKOMIEHHOW BEPOATHOCTM YCNELWHOIO NPOXOXKAEHNA KOHTPObHbIX TOYEK
(Gates):

SSeNPV = \sum_{t=1}*{T} \frac{\left( \prod_{k=1}*{t} p_k \right) \cdot CF_t*adj}}{(1 + r)At} - 1_0SS

rae:

¢ S| 0S — COBOKYMHbI 06bem CTapTOBbIX MHBECTULMI (COBCTBEHHbIE CPeAcTBa, YHUBEPCUTETCKME
rPaHTbl, NOCEBHOE PUHAHCUPOBAHUE);

o SCF_tMadj}S — cKoppeKTUPOBaHHbIN YMCTbIN AeHEMXKHbI NOTOK B nepuog StS;

e Sp_k\in (0, 1]$ — BepoATHOCTb ycnewHoro nepexoaa npoekTa co ctaamm $k-1S Ha craauio SkS (Pre-Seed
S\rightarrow$S MVP S\rightarrow$ CustDev S\rightarrow$ Seed S\rightarrow$ Scaling);

e Sr$ — HOpMa AMCKOHTMPOBAHMA, OTPaXKatoLlasa CTOMMOCTb KanuTana C y4eTOM PUCKa;

o STS — ropu3soHT NnaHnposaHua (06biuHO 3-5 neT).

2.2. KOppeKTUPOBKa AEHEXKHbIX MOTOKOB Ha a/ibTEPHATUBHbIE U3AEPKKN

PacnpocTpaHeHHas OlWMOKa NPW OLEHKe CTyAEeHYeCKMX CTapTanoB — WrHOPWMPOBaHWe onaaThl Tpyaa
YYacTHWKOB KOMaHAbl (Bootstrapping). 3To NpMBOAWT K MCKYCCTBEHHOMY 3aBblLLEHMIO OMEPALUOHHON MapI K.
PeanbHbI AeHexHbIM noTok SCF_tA{adj}S paccumntbiBaeTtca ¢ yuetom ynyuieHHoM Bbiroabl (Opportunity Costs):

SSCF_t7M{adj} = CF_t - \sum_{i=1}*{M} W_{i, market} \cdot H_{i, t}SS

roe:

o SCF_tS — HOMMHANbHbIN YUCTbIN AEHEMKHbIN NMOTOK CTapTana;

o SW_{i, market}$ — pblHOYHasA Nnoyacosas cTaBKa crneumanmcra SiS-ro npodpuna Ha pbiHKe TPYAa;

e SH_{i, t}S — KonnyecTBo Yacos, oTpaboTaHHbIX $iS-M y4aCTHMKOM KOMaHApbl Ha 6€3B03Me3AHOM OCHOBe
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B nepuog, StS;

e SMS — KONMYecTBO YNEeHOB KOMaHAbI.

2.3. AganTMpoBaHHaA CTaBKa AMCKOHTUPOBAHMA

CraBKa [AMCKOHTMPOBaHMA SrS  GOpMMpYyeTca KyMy/IATMBHbIM METOAOM C Y4eToM  creunduku
YHUBEPCUTETCKOM MHKYbaumu:

SSr=r_f+\beta\cdot (r_m -r_f) + \gamma_{stage} + \gamma_{team} - \gamma_{inc}$S

o Sr_fS — Be3puckoBan NPOLEHTHaA CTaBKa (A0XOAHOCTb rOCY4apCTBEHHbIX 06aUrauui);

e S\beta \cdot (r_m - r_f)S — npemwus 3a 06N PbIHOYHDIN PUCK;

e S\gamma_{stage}$ — npemusa 3a BeHuypHyto ctagmio (30-50% Ha ctaguu Pre-Seed);

e S\gamma_{team}$ — HanbaBKa 3a PUCK ynNpaB/ieHYECKON HEOMbITHOCTU CTYAEHYECKON KomaHabl (5—
10%);

e S\gamma_{inc}S — AOMCKOHT pucka, obecneunBaemblit MHPPACTPYKTYpON By3a (NpeaocTaBneHue
nabopatopuit, becnnatHas apeHa, MEHTOPCKOE COMPOBOXKAEHMWE, IbFOTHbIA AOCTYN K NaTEHTHOMY Npasy).

3. FOHUT-3KOHOMMKa U METPUKU GUHAHCOBOM YCTOMUYMBOCTH

®uHaHCOBasA KM3HECNOCOBHOCTb MNPOEKTa A0 BbixoAa Ha TOuKy 6e3ybbiToMHOCTM onpeaenseTcs
AMHAMMKOM pacxoda Kanutana u METPUKaMM IOHUT-3KOHOMMKM.

MeTpuKa dopmyna pacueTa Llenesoe noporosoe 3HaueHue
Runway (3anac xoaa) SSRunway = \frac{B_0}{Net\ Burn\ Rate}$$ S\ge 12\text{-}18S$ mecaues
LTV / CAC $S\frac{LTVH{CAC} = \frac{ARPU \cdot Gross\ Margin}{Churn | S\ge 3.0$
\cdot CAC}SS
Payback Period (Cpok okynaemoctu | SSPP_{cac} = \frac{CACHARPU \cdot Gross\ Margin}$$ S\le 12$ mecsaues
CAC)

e SB_0S — TeKyLMiA OCTAaTOK AEHEXKHbIX CPEACTB Ha CYeTax cTapTana;

o SNet\ Burn\ Rate$S — unCTbIl exkemecauHblil TeMn CKuraHua Kanutana (Pacxogpl - loxoapl);

¢ SARPUS — cpefiHAsA BbIpy4Ka Ha OZHOrO Mo/1b30BaTeNs;

o SCACS — CTOMMOCTb NPUBAIEYEHNA OAQHOIO KANEHTa;

o SChurn$ — Ko3$PULIMEHT OTTOKA KIMEHTOB 3a pacUeTHbIN neprod,

4. CTOXacTMYeCKUn aHaNn3 puckos metogom MoHTe-Kapno

Bsuay BbiCOKOM AeBuaumm napameTtpos SCACS, SChurn$ n SARPUS aetepmmnHMpoBaHHbIA pacyeT SeNPVS
HegoCTaTo4eH. B mogenb BBOAUTCA CTOXaCTUHECKMI B/10K:

1. BxogHble nepemeHHble 3a4al0TCA HEMPepPbIBHbIMU CYYaNHbIMU BEIMYMHAMM C COOTBETCTBYIOLLMMM
NAOTHOCTAMM pacnpeneneHunii:

0 SCAC \sim LogNormal(\mu_1, \sigma_172)$

0 $Churn \sim Beta(\alpha, \beta)$

0 SARPU \sim Normal(\mu_2, \sigma_222)$

2. BbinonHsaetca cepua SN = 10\,000S utepaumoHHbIX pacyetoB SeNPV_jS.

3.  WHTerpanbHbIA pUCK HepeHTabenbHOCTU npoekTa SP(Failure)S onpenensertca Kak Aona utepaumii ¢
oTpuuaTenbHbim SeNPVS:

SSP(Failure) = \frac{1{N} \sum_{j=1}*{N} \mathbb{I}(eNPV_j < 0)$S

rae S\mathbb{l}(\cdot)S — nHankaTopHas pyHKUMA:

SS\mathbb{I}(x) = \begin{cases} 1, & \text{ecnn } x <0 \\ 0, & \text{ecam } x \ge 0 \end{cases}SS

5. 3akntoueHune

MpennoskeHHbIM MaTeMaTUYeCKuii Noaxod No3BoaAeT 06beKTMBMpPOBaTb npoueaypy ¢GuHaHCOBO-
5KOHOMMYECKOro ayamTa CTYAEHYECKMX CTapTan-npoeKkToB. MHTerpauus BepoAaTHOCTEN BbixKMBaemocTn Sp_kS,
anbTepHaTMBHbIX n3depskek SW_{i, market}S n uHdppactpyktypHoro amckoHTa S\gamma_{inc}$ obecneunsaer
TOUHYIO HACTPOMKY MOZENW MoJ peannu YHUBEPCUTETCKUX akcenepaTtopos. Mcnonb3osaHne metoda MoHTe-
Kapno maetr BO3MOXHOCTb MHBECTOPAM M 3KCMEPTHbIM COBETaM rPaHTOBbIX GOHAOB OLEHMBATb HE TOJbKO
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0XKMAAEMYI0 LLOXOLHOCTb, HO M TOUYEYHbIV NPOodUIb PUCKOB KaXKLOro NPOEKTa.
CnN1coK Ucnonb3oBaHHOW ANTepPaTypbl:
1. Damodaran, A. (2012). Investment Valuation: Tools and Techniques for Determining the Value of Any Asset.
John Wiley & Sons.
2. Blank, S., & Dorf, B. (2012). The Startup Owner's Manual: The Step-By-Step Guide for Building a Great
Company. K&S Ranch Publishing.
3. Ries, E. (2011). The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create Radically
Successful Businesses. Crown Business.
© YsaueBa A., 2026
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YAK 740
Arszamos A.Y., Cutaukosa /1. P.,
CTygeHThbl 1 Kypca
Hanp. «HedpTerasosble TexHUKa U TexHoNOrUM» YITHTY,
bakuposa 3.X.,
K. COLMONOTNYECKMX. H., A0L,,
YPUMCKUIA rocyaapcTBEHHbIA HEDTAHOM TEXHUYECKUN YHUBEPCUTET,
r.Yéa, PO

®YHAAMEHTA/IbHbIE HANPAB/IEHUA MUPOBOM ®UOCOPUN: UCTOPUKO-®UTOCOPCKUIA AHANU3

AHHOTauuA

B cTaTbe npeactaBneH CUCTEMHbIA 0630p pasBuTUA MUPOBON duaocodunm oOT APEeBHOCTU A0
nocTnosmTnemama. lMpocnexeHa cMeHa OHTOIOFMYECKUX U INUCTEMONOTMYECKMX NapPaaurm: ot MMGoNorum u
TEOLLEHTPM3MA K COBPEMEHHOM Hay4yHOM PaUMOHaNbHOCTH. MOKa3aHo BAUAHUE AMANEKTUKN GUNoCOPCKUX naei
Ha OpMMpPOBaAHME HAy4YHOrO METOZA U TpaHcHOpPMaLMIO KpUTepUEB UCTUHHOCTU. [lOKa3aHO, YTO MCTOPMUKO-

drnocodCcKnin AUCKYpC CNyRUT GyHAAMEHTOM AN BepUPUKALMM SAHHBIX B COBPEMEHHOM HayKe.

KnioueBble cnosa:
ucropua punocodpumn, punocodckas napagmrma, Hatyppunocodpus, TEOLEHTPU3M,
3MNUPU3M, PaLLMOHANM3M, HAyYHbIA MeTOA,

N3yyeHune nctopmum n nornku emnnocodckom mbican asnsetcs pyHAaMEHTOM AJ1A PAa3BUTUA CUCTEMHOIO U
KPUTUYECKOrO nogxoda B HayyHoW paeatenbHOCTU. CoBpPEeMEHHbIM  HAy4HO-TEXHMYECKUI  nporpecc
OEMOHCTPUPYET HEAOCTAaTOYHOCTb YNCTO TEXHOKPATMYECKOTO B3rnsaaa. 10 3KCnepToB B BbICOKOTEXHOIOMMYHbIX
chepax — ot IT go npombiwaeHHON MHOPACTPYKTYPbl — FyboKkoe 3HaHMe GnAocodUn CAYKUT MHCTPYMEHTOM
BblX0Za 3a npegesbl WabNoOHHbIX aAropUTMOB. 3TO No3BONAET 3PPEKTUBHEE OLLEHUBATD PUCKM U NPUHUMATD
CTpaTernyecku BbiBEPEHHbIE PELLEeHNs, NPeoa0NEBAA OFPAHNYEHHOCTb Y3KOCNELMaAM3MPOBAHHOMO MbILIEHUS
Yyepes NoOHMMaHMe 3BOJIIOLUM HAYYHOro MeToAa.

TpaHchopmaumm drnaocodpckoro 3HaHUA AeTaslbHO UCCIef0BaHbI B aKageMUYeckon antepatype. leHesnuc
pednekcnun NpocneXKeH oT APeBHEBOCTOYHbIX cucTeM («Bedpl», «YNaHUWaAb!», KOHOYLUMAHCTBO, AA0CU3M) U
AHTMYHOTO KOCMOLLEHTPU3MA A0 CpeAHEBEKOBOIO TEOLEHTPM3MA M aHTPOMNOLEHTpM3Ma Bo3poxkaeHua. B Hosoe
BPEMS Hay4yHas pesontoLma opopmMmmnaa NoAAPHbIE THOCEONOTMYECKME LLKOAbI SMNUPU3MA M paLMoHanm3ma. Ha
COBpPEMEHHOM 3Tane npobaembl AemapKauuMum Hayku, sepuduKaumm M cneumdUKM Mo3HaHMA NyboKo
pa3paboTaHbl B TPyAax npeacTasuTeneil NO3UTUBM3MA, aHaNUTMYecKoln dunocooumn n nocrnosmtusmama (K.
Monnep, T. KyH, U. NakaToc, /1. BUTreHwTemnH).

CucTeMHaa PEKOHCTPYKUMA Tpaauumin MupoBon GUNocoPCKOM MbICIU, BbISIBAEHME ANANEKTUHECKOM
JIOTUKM U 3aKOHOMEPHOCTEN CMEeHbl 3TanOB NO3HABaTe/IbHOW AeATeNbHOCTU. [1na 3TOro pellaerca KoMnaekc
3aZlay: aHaAU3 3BOJIIOLMU KPUTEPUEB HAYYHOCTU, OEKOHCTPYKUMA OHTO/IOFMYECKMX MOAENel U BbiABNEHWNE
rHOCEOI0TMYECKUX YCTAHOBOK KJTHOYEBBIX MCTOPUYECKMX MAKPO3IMOX.

NcTopnKO-3BONOLMOHHAA AMHAMMKA OCHOBHbIX HanpaBaeHWi U napagurm GuaocopcKoro 3HaHUA CKBO3b
NPU3My UX BAIMAHUA Ha CTAaHOB/IEHWE COBPEMEHHOM METOL0/I0TUN HayKK, @ TaKKe UX MPOEKUMA Ha coLMabHble
W ecTecTBEHHOHay4YHble TpaHchopMmaL K.

Knaccuueckme nepBOUCTOYHMKM (OT NamsATHUMKOB [peBHero BocToka Ao Tpyaos XX Beka) n npoduibHas
aKaZemuyeckas /nuTepaTypa. B KayecTBe OCHOBHOIMO WCTOYHMKOBEAYECKOrO OpPMEHTMPA WCMNOoJb3yeTcs
dyHAaMeHTanbHbI yuebHuK I. B. FpuHeHKo «ctopusa dunocodun» (5-e nsa., M.: Opalit, 2023)

MeToL0oN0rMYeCcKNn annapaT nccneaoBaHma covetaeT obuieHayuHble U cneunduyeckme punocodpckue
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noaxonbl ANA aHAM3a 3BONOLMM PALLUOHANBHOTO MbILUIEHUA U IOTMKU KOHLLENTYabHbIX CABUIOB.

CpaBHUTENbHO-UCTOPUYECKUI  METOZL  MPUMEHANCA  AAA  BblABAEHMA  MaKpoTpaHchopmauui
3NUCTEMONOTNYECKUX U OHTONOTMYECKUX MapaaMrMm. B 4acTHOCTH, C ero NOMOLLbIO NPOAHAIM3MPOBaH NEPEXOS,
OT QaHTUYHOIO KOCMOLIEHTpM3Ma (NOHWMMaHWe BceneHHOW KaK BEYHOro, HECOTBOPEHHOrO MOpPAAKA,
NoAYMHEHHOrO /10rocy) K CpegHEeBEKOBOMY TEOLEHTPU3MY (MPUHLMM KPeaumoHn3ma, NpoBUAEHUMAIN3MA U
NPMMaT TPaHCLEHAEHTHOIO HOXEeCTBEHHOIO Havana).

[OnanekTmyeckunii meTos MCNONb30BaH ANA uccnenosaHna Guaocopckoro npouecca Kak HeIMHeNHOro
pa3BUTUS Yepe3 BO3HMKHOBEHWE WU CHATWE NPOTUBOPEUYMNit. MeTos, pacKpbiBaeT MEXaHUKM FTHOCE0/I0rMYEeCcKoro
KoHbAMKTa MnaTtoHa n ApuctoTena (nepexos oT TEOPUM SMA0COB K rMnemopdusMy), a TaKKe UANCTpUpyeT
3BOJIOLMIO KOHLLENLMM KPUTUYECKOro paumoHanmnsma K. MNMonnepa (cMmeHa NO3UTUBUCTCKOrO MHAYKTUBM3MA U
BepuduKaunm Ha npuHLMn danscnPuunpyemoctu).

lepMeHeBTUYECKUI METOA, 3a4eACTBOBAH A1A UHTEPNPETALUMN CEMAHTUKMN KAaTErOpUi B UX ayTEHTUYHOM
NCTOPUKO-KYIbTYPHOM KOHTEKCTE 63 aHaXpoHM3MOB. C ero NOMOLLbI0O KOPPEKTHO PACKPbLITbI TAKME KOHLENTbI,
KaK JApeBHeKkuTaiickoe «Jao» (yHMBEpCaNbHbI 3aKOH MWUPO3AAHUA), [AO0COKPAaTUUYECKME «anerpoH»
AHaKcMmaHapa u «bbitne» MapmeHnaa, a TakKe apucToTesIeBCKUE MOHATUA «MaTePUN» (MOTEHLMM) U «GOPMbI»
(sHTENnEXMN).

feHe3nC PaLMOHANIBHOIO OCMbICNIEHMA AENCTBUTENbHOCTU Ha [lpeBHem BocCTOKe peTepmuHMpoBancA
YKECTKOM couManbHOM cTpaTudMKaumen n cneumPpuKkon MHCTUTYLMOHANN3ALMKN CaKpaibHOTO 3HaHKA. B IpeBHen
Nuaun dopmmpoBaHne ¢UNoCoPCKUX CUCTEM HEPas3pPbIBHO CBA3AHO C KacTOBOW CTPYKTYpoh obuiecTsa,
pa3faeneHHoro Ha 6paxmaHoB (Kpewuos), Kwatpues (BOMHOB), BalllbeB (3emneaensues) 1 wyap. MoHononus
Kpeyeckol KacTbl Ha WHTENNEKTYaNbHYlO AeATeNbHOCTb O0OYycNoBWMAa PEeAUrMo3HO-40rMaTUYECKUA, HO
OAHOBPEMEHHO BbICOKO CUCTEMATU3MPOBAHHbLIN XapakTep paHHen snuctemonornn. KoHuentyanusauma
MMWPOBO33peHUA Bbina 3apUKCMpoBaHA B KaHOHMYECKUX TeKCTax «Bea» u nocnegytowmx metadusmyeckux
Ananorax «YnaHuwag». B asTux namaTHMKAxX BNnepBble NOCTYINPYIOTCA abCTpaKTHblE OHTO/IOTMYECKME KaTErOPUK:
WMHAMBUAYAIbHAA AYXOBHas CYLWHOCTb (ATMaH) oTOXAEeCTBAAETCA C abCOMOTHBIM KOCMUYECKUM NepBOHaYaiom
(BpaxmaHom). OgHOoBpeMeHHO GOpPMYAMPYETCA OOKTPMHA PEeuHKapHauuu, npegnosaralowas HenpepbiBHOE
nepeceneHve BeYHOM aylwm (caHcapa), CTPOro NOAYMHEHHOE 3aKOHY KapMWUYECKOro AeTepMUHM3IMA. [JaHHbI
3Tan penpeseHTUPYeT NEepPBMYHYIO MOMbITKY TEOPETUYECKOro YNopsagoYMBaHMA pPeanbHOCTU, rae 3TUKA
Hepas3pbIBHO C/IMBAETCS C KOCMOOTME.

B [OpesHem Kutae ¢unocodpckas MbICb 3IBOMIOLMOHMPOBANA B  YCNOBUAX  NOJUTUYECKOM
pa3apobAEHHOCTM, YTO CMECTM/IO BEKTOP MCCAeA0BaHNI OT abCTPaKTHOM TEO/IOMMU K NparmaTuKe ynpaB/ieHua u
NOUCKY PpyHAAMEHTA/IbHbIX 3aKOHOB COLMONPUPOAHON rapMOoHMK. [1a0CM3M, KOHLLENTYaIM3MPOBAHHbIN B TPYAAX
Nao-Li3bl, BBOAMT KaTeroputo «[ao» Kak abCcoOTHbIN, BHEJIMYHOCTHbIM M HEMO3HABAaEMbIN 4,0 KOHUA NPUHLUMN,
BbICTYMNaOLLMIN NePBONCTOYHMKOM BCero cyliero. OHToNorna aaocusma 6asmpyeTtcs Ha naee NpoLLeccyasbHOCTH
— HenpepbIBHOM reHepaL MM peasibHOCTM Yepes ANaNeKTUYecKoe B3aMmoaencTeme NPOTUBONOIOKHbIX CUA (MHb
W AIH), @ ero rHoceonorns TpebyeT CUHXPOHM3ALMMN NO3HAOLLErO CYOBEKTA C eCTECTBEHHbIM XO40M BELLEN Yepes
nNpuvHUMN HeaesaHus (y-Ban). TMoNSpPHYI0 METOLONOTMI0 MPeasioXuao KoHOYLUMaHCTBO, OTKasaslleecs OT
MmeTadM3nNYEeCKUX CNEKYNALMI B NOSIb3Y CTPOroi coumanbHoM npakceonorum. YueHne KoHdyunsa opueHTMpoBaHO
Ha [OCTMXEHME CTabW/IbHOCTU TFOCYZapCTBA Yepes KECTKYID Mepapxuyeckyto cybopamHaLMmio, TOTasbHYHO
PUTYaNn3aunio NoBeAEHUA, KyAbT NPEAKOB U STUKO-NOAUTUYECKUIA NaTepHann3m. MapannenbHo ¢ STUYECKUMMU
cuctemamm GopMUpPYETCA CTPOTUIN CTPATErMYECKMIA PaLMOHanM3m B TpakTaTax CyHb-L|3bl. BOeHHbIN KOHPAMKT 1
ynpasaeHMe maccamu BrepBble aHaIM3UPYIOTCA B HUX Yepes NpM3My NParmaTMYHOrO pacyeta M 06 bEKTUBHbIX
$aKTOPOB BHELIHEN Cpeabl, NONHOCTbIO UCKAtOYaA MUBONOTMYECKUA daTasin3m.

3aKaT aHTUYHOMN PaLMOHANBbHOCTU 03HAMEHOBA/ICA MEPEXOAOM K CPpeaHEBEKOBOMY TEOLLEHTPU3IMY, rae
dunocodua sbinosnHANA GYHKLUMIO «cayKaHKK borocnosuax» (ancilla theologiae), cuctematnsmpys aormatbl B
paMKax NaTPUCTUKM M CXONACTUKWU. ApPUCTOTENEBCKasa NOrMKa Oblna afanTMpoBaHa ANA PaLMOHANbHOMO
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[oKazatenbcTBa b6biTMA bora M ocmbicneHna npobnembl yHMBeEpcanuit. dnoxa BospoxkaeHusa paspylumna
CXONACTUYECKMI KaHOH, BblABUHYB HA NepBblii NJAaH aHTPOMOLLEHTPU3M U I'YMAaHU3M. PaspbiB C reoueHTPM3MOM
3aKpenusaa reanoueHTprYeckan cucteMa Hukonaa KonepHuKa, anwneLias 3emto cTaTyca LeHTpa BceneHHol, a
NoAUTUYECKUI peannsm HUKKono Maknasenam otaennn ynpasaeHue rocyapcTBOM OT TEONOMMYECKOM STUKM.

B HoBoe Bpems Ha ¢oOHe CTaHOBAEHWA KanuTaiM3ama W MaATEMATU3MPOBAHHONO €CTECTBO3HAHMA
rHoceonorna pasgenunacb Ha amnupuam (®. bakoH, K. JIOKK), onupaBWMNCA Ha OMbIT U UHAYKUMIO, U
paumoHanmsm (P. [ekapt, b. CnuHOo3a), NPOBO3rNACMBLUMI pPa3yM WCTOYHMKOM [OCTOBEPHOrO 3HaHWA.
Monutnyeckan ¢unnocodms aToro nepmoaa 3BoHOLNMOHNPOBAA OT 060CHOBaHMA abCoNOTM3MA U «BOMHbI BCEX
npotns Bcex» (T. To66C) K AOKTpMHE ecTecTBEeHHbIX MpaB, pasgeneHus Bnacteir (Ox. JIOKK) u Teopum
obecTBeHHoro gorosopa (M.-XK. Pycco). B coBpemMeHHOCTM 3TM Npouecchbl 3aBeplniIncb GopMMUpoBaHMEM
No3UTUBM3IMA, aHaIMTUYECKON punocodum J1. BUTreHiwuTeltHa (TOXAECTBO rpaHuLL A3blKa U MMPa) U KPUTUUYECKOTO
paumoHanmama K. lMonnepa, 3ameHMBLIErO BepUOUKAUMIO MNPUHUMNOM anbcudUKaLUMM KaK Kputepuem
Hay4YHOCTW.

dsosouma punocodckoit MbiCIN NPeacTaBiAaeT cobol HenpepbIBHbIN MPOLECC CMEHbl MaKponapaaurm:
OT HaTypPPUNOCOPCKOro KOCMOLEHTPUIMA Yepes CPeLHEBEKOBbIN TEOLEHTPU3M U PEHECCAHCHbIA 'YMaHU3M K
pauMoHann3my HOBOro BpeMeHW WU METOLO0N0rMYECKOMY CTPOrOMY aHanuly coBpeMeHHOCTU. CoxpaHseTca
YCTOMYMBAA MPEEMCTBEHHOCTb CKBO3HbIX NPO6AEM: BOMPOCHI COUMANBbHOM CTPAaTUOUKALMKM U OpraHM3aLmUm
BNACTU TPAHCAMPYIOTCA OT KACTOBbIX cucTemM BocToKa M TpakTaToB KOHQyUMA K MOAUTUYECKMM Teopuam
Makuasennu, lob6ca u JIokka.

HecmoTpsa Ha To YTo AaHHan paboTa HOCUT 0630PHbIA MAKPOUCTOPUYECKUI XapaKTep U He 3aTparveaet
cneumduKy oTAENbHbIX OHTONIOTMYECKUX KO/, €€ BbIBOAbI 06134at0T BbIPaXKEHHOM NPUKNAAHON 3HAUMMOCTbIHO.
MNpeanoxeHHaa meTogonorua, 6asmpyowanca Ha npuHumne gpanbcudmKaummn, CTPOrOM IOFMYECKOM annapaTe
N KPUTUYECKOM aHanuse, ABASETCA HeobXo4MMbIM yCloBUMEM Ans BePUDUMKALMM SIMMAUPUYECKMX AAHHbIX U
NPOEKTUPOBAHMA CNOMKHbIX TEXHUYECKMX CUCTEM.

dsontoLma MUPOBON GUNoCcodMM — 3TO Nepexos oT MUEPOOrMYECKOTO eANHCTBA M A0rMATU3Ma K CTPOTroi
aHaNMTUKE Hay4yHoro MmeToga. MccnepoBaHve noaTBepXKAaeT, YTO TpaHchopmauumsa napagurm  Oblaa
3aKOHOMEPHbIM MPOLLECCOM pPa3peLleHUss MO3HABATENbHbIX NMPOTUMBOPEYMIA. YTBEP)KAEHME pPaALMOHANU3MA,
$GOpPMaNbHOM NOTUKM M 3MNMPU3MA CO343/10 METOL00rMYecKyto 6asy, 0O6beaMHAIOLWLYI0 FYMaHUTApPHbIE U
€CTeCTBEHHbIe HayKu B eANMHOE NoJie NO3HaHUA.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. Bakuposa 3.X., Pnnocopus BepoATHOCTM U HEONpPeaeIEHHOCTU: MEXAY XaoCoMm 1 nopsaaKkom, /bakuposa 3.X.,
Annapos B.P., / cbopHuK cTaTei XVIII MexayHapoaHo HaydyHo-NpaKTMyeckon KoHbepeHuun. CoctosBeica 27
Hos6pna 2025r. B T. NeHs3a. B 2 4. Y. 1. - MeHsa: MUHC «Hayka u MNpocseleHne». - 2025. [c. 101].
2. TpuHeHko I. B. Uctopusa dmnocodun: yuebHuk gns sysos / I'. B. MpuHeHKo. Mocksa : M3aatenscrso KOpair,
2023. [c. 701] //Bbicluee obpasoBaHue.
3. KaHKe, B. A. dunocodua ana TexHUUYECKMX cneumanbHoCcTel : y4ebHMK U NpakTUKym aaa sy3o8 / B.A. KaHKe.
MockBa: Usgatenbctso KOpainT, 2023.[c. 381]Bbicluee ob6pasoBaHue.
4 .Jlebepes, C. A. dunocodua Hayku: yuebHuK ana By3os / C. A. Jlebeaes. Mocksa: M3aaTtensctso HOpait, 2024.
[c. 296] //Bbicuiee obpa3oBaHue.
4. Huxuukos, C. A. Uctopua ounocodpumn: yuebHuk / C.A. HuHukoB. Mocksa 2023. [c. 461]Bbicwiee
obpasoBaHue.

© Arsamos A.Y., Cutaukosa /1. P., bakuposa 3.X., 2026
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TEPMWHO/IOMNA ®U3UKU KAK KYNIbTYPHbIA KOA: AUANOT POCCUUN U KUTAA

AHHOTauuA

CTaTbsl NOCBALLEHA CONOCTAaBAEHUIO PYCCKOM N KUTaCKOW TepMUHONOrMK GU3MKN. Ha maTepurane aecatu
63a30BbIX TEPMUHOB MEXAHUKMN, SNEKTPMUUYECTBA U MarHeTU3Ma NOKa3aHo, YTo NpU eaUHCTBE GU3MUYECKOTO 3HaHUA
Ha3BaHWA MNOHATUN KyAbTypHO 0O6ycnoBAeHbl. BblaeneHbl 4eTblpe cnocoba MMeEHOBAHWA: HacnegoBaHue
WMHOA3LIYHOIO KOPHA, KasibKa, KOHCTPYMpPOBaHME M3 COBCTBEHHbIX Mopdem U nepegadya UMEHU MO 3ByYaHMUIO.
KuTalicKas cuctema He Hacnedyert Yy»KUX KOPHEM U CTPOUT TEPMUH M3 Mopdem; 3NOHUMbI B 060UX A3bIKaxX
nepegatotc GOHETUUYECKM.

Kniouesble cnosa:
TEPMUHONOTUA GU3UKK, KYNbTYPHbBIN KO, MEXKY/bTYpHas KOMMYHUKaLMA, ANANOT KYNbTyp,
KUTaMCKNIM A3bIK, TEPMUHOODOPa30oBaHMe, A3bIKOBaAs KapTUHa MUpa.

Gorokhova A. K.
1st-year master's student, Altai State Pedagogical University,
Barnaul, Russia

PHYSICS TERMINOLOGY AS A CULTURAL CODE: A DIALOGUE BETWEEN RUSSIA AND CHINA

Abstract
The article compares Russian and Chinese terminology of physics. Drawing on ten basic terms of
mechanics, electricity and magnetism, it shows that, despite the unity of physical knowledge, the names of
concepts are culturally conditioned. Four modes of naming are identified: inheritance of a foreign root, calque,
construction from native morphemes, and phonetic rendering. The Chinese system hardly inherits foreign roots
and builds a term from its own morphemes; eponyms in both languages are rendered phonetically.

Keywords:
terminology of physics, cultural code, intercultural communication, dialogue of cultures,
Chinese language, term formation, linguistic worldview.

BesepeHue

3aKOHbl GU3NKM He 3aBMCAT OT A3blKa, HO Ha3BaHMA BE/INYUH U ABNEHUI CKAALbIBAINCE UCTOPUYECKU U
NMo3TOMY XPaHAT caeabl pasHbIX KynbTyp. CONOCTaBAEHME PYCCKUX U KMTAMCKUX TEPMMHOB MOKA3bIBAET, KaKUM
pasHbIM NYTEM A,Ba A3bIKA OCBAMBANU OAHY M Ty e HayKy. O TOM, YTO pacKpbITUE BHYTPEHHEN popMbl TEPMMHA
NoMoraeT NpeososeTb ero Henpo3payHocTb, Nucan M. A. Fopoxos [1]. LUenb paboTbl — nokasaTb, KaK Ky/ibTypa
NpoABNAETCA B MMEHOBAHUWN NOHATUA GU3UKKM B Poccum 1 Kutae. 3agaum uccnegosaHua: 1) onucatb pycckyto
TEPMMHONOMMIO MO CNOCOBbY MMEHOBaHUS; 2) ONUCATb KUTANCKYO TEPMUHONOTUNIO; 3) CONOCTAaBUTb BHYTPEHHIOO
bopmMmy TEPMUHOB ABYX A3bIKOB; 4) ONpPeAenunTb, Kak YacTo Ha3BaHMeE YKasblBAeT HA NPU3HaK NOHATUA. [MnoTesa:
npu eanHcTBe GU3MYECKOro 3HaHUA PyCcCcKas TEPMUHOIOMMA ONMPAETCA Ha HAac/ef0BaHMe U KasibKy, KUTACKan
— Ha KOHCTPyMpOBaHME 3HAKOB M3 COOCTBEHHbIX MOpPdEM, a 3MOHUMbI B 06OMX A3blKax nepegatoTcs
TPaHCKpUNUMEN.
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MaTtepuanbl U meToabl

MaTepwuanom nccneaoBaHMA NOCAYKUAN Ha3BaHUA 6a30BbIX GUINYECKUX BEINMUYUH U eANHUL, U3MEPEHNS,
npeacTaB/eHHble B y4ebHOM 1 cnpaBoYHOM nTepaTtype. OT60p NpoBoAMACA NO NPU3HaKy 6a30BOCTH: B BbIGOPKY
BOLU/IM A,EeCATb NOHATUI U3 06/1aCTU MEXaHWKM, SNEKTPMUIECTBa U MarHeTusma (cm. Taba. 1). BHyTpeHHAs popma
PYCCKMX TEPMWHOB BOCCTaHAB/IMBaNacb MO 3TMMOJIOTMYECKOMY C/I0Bapto [5], KMTaMCKMX — no paboTtam no
WUCTOPUN KUTAMCKOW HayyHoM TepmuHonorum [6; 8; 9]. OCHOBHOM MeTod — COMOCTaBUTE/IbHbIN: pyccKoe U
KWTallCKoe Has3BaHMA OAHOrMo TMOHATMA pPacCMaTPMBAOTCA KaK [Be BEPCUW BHYTPEHHelh ¢opmbl
KnaccupuumpyroTca no crnocoby mmeHoBaHuA. JOMNONHUTENbHO MPUMEHSACA 3TUMOJIOTMYECKUIM aHanuM3 —
BOCCTAHOB/IEHME UCXOLHOIO 3HAYEHMA KOPHA UAN MOPbEMDI.

Pe3ynbTatbl U 06Cy:KaeHMe

Pycckaa ¢wusmnyeckaa nekcuka Bowna B Hayky B XVIII Beke u Bobpana rpeko-natMHCKUN $oHA,
3anagHOEBPONENCKON HayKU. «INEKTPUYECTBO» MPULLIO M3 NaTUHCKOro electricus, a To — OT rpeyeckoro
AAEKTPOV, «AHTApPb»: HATEPTbLIM AHTapb NPUTATMBAET NErKME Tena, M 3TO CBOWCTBO 4an0 WMA ABNEHMIO.
«MarHeTnam» cBsi3aH C rpeyeckMm HayviTtig u TonoHumom Mayvnola — obnactbio B Manoit Asuu, rae
[06bIBaNN MArHUTHbIN KenesHsAK. «Macca» BOCXOAMT K TATUHCKOMY Massa — KKOMY». « DHEpPrus» BOCXOAUT K
rpeyeckomy Evépyela — «AeATenbHocTb» [5]. BHyTpeHHAA ¢dopma 3TUX MMEH 3aTeMHeHa: uMx byKBasbHOe
3HaYeHWe He BbIBOAUTCA U3 COBPEMEHHOIO ynoTpebaeHus.

YacTb TEPMUHOB PYCCKUM A3bIK HE 3aMMCTBOBA, a NepeBén. «HanpsaxeHne» — Kanbka NaTUHCKOro tensio
M Hemeukoro Spannung («HaTaxeHue»). «ConpoTuBaeHWe» — Ka/ibKa JNaTUHCKOro resistentia
(«npoTuBoaelicTBMED). «TOK» — CEeMaHTMYECKas Kasibka Hemeukoro Strom («TeyeHue»), BocxoAawan K
WMCKOHHOMY CNaBAHCKOMY CNOBY. «3apaa» — KasibKa HemeLKoro Ladung («Harpyska»). 3aecb BHyTpeHHss dopma
npo3payHa: bykBanbHOe 3HaYEeHMEe TeEPMMHA NPAMO YKa3blBaeT Ha NPU3HaK noHATUA. J1. /1. KyTuHa oTmeyana, 4To
B nepsoi TpeTn XVIII BeKa TepMmnHoNornsa ¢pusmkn ewweé He bolna eguHom [2].

Kutaiickoe nMcbmo nepefaéTt 3HayeHMe, a He 3BYK, MO3TOMY 3anWCbiBaTb €BPOMENCKMEe TepMUHbI
nepornndamm 6ykBasbHO — HeccmbicieHHO. KuTalickasa ¢usnyeckas fIeKCMKa He HacneayeT Yy»KOoM KOpPEeHb, a

cTpouTca n3 cobcTBeHHbIX Mopdem. 3Hak EE (dian) BocxoauT K 0603HaYeHUI0O MONHMK (B €ro cocTaBe CoXpaHMACA
Knou [, «goxab»), 3Hak i (ci) — K 0ob6o3HayeHnio marHuTHoro xenesHaka (B47G). MponssoaHble NOHATMA

KOHCTpympytoTca us mopdpem: EBIE (dianyd) — «anekTpuueckoe pasnenue» (Hanpsenwve); EBFE (dianzt) —

«3N1eKTpUYecKkoe npenaTtctBue» (conpotmsnenune); EBJA (dianlii) — «anekTpuyeckoe TeuyeHue» (Tok); EBTE]
(dianhe) — «anekTpuueckuii rpys» (3apsaa). Pycckuii TepMUH HasbiBAeT BEJIMUNHY, KUTAWCKUIA — OMUCHIBAET eé.

MMeHa yuéHbix nepesatoTtca no 3sydaHuto: {R ¥ (FUte, Bonbt), B (Anpéi, Amnep), BRI (Oumu, Om), &
1 (Niddun, HbloToH). 3aech nepornndbl — 3HaKM 3ByUYaHUA, U BHYTPEHHAA GOpMa TEPMUHA OTCYTCTBYET, HO MO

LPYrOi NpUUYMHE, YeM B PYCCKOM A3blKe: He M3-3a HaCNe[0BaHMA YyXOro KOPHA, a M3-3a paspbiBa MexAay
06/1MKOM 3HaKa 1 €ro CMbICIOM. 3aMeTHas 40N KUTAWCKON HayuHOM IEKCMKM co3aaHa B ANoHMM anoxm Maiiasm
1 BepHynach B Kutaii yepes yuebruku: P18 (wull, dusuka), BIZE (kéxué, Hayka), [RF (yuanzi, atom) [6; 7].

Tabanuya 1
Cnocobbl MMeHoBaHUSA ¢M3I/I‘-I€CKI/IX TEPMUHOB B PYCCKOM U KUTaANCKOM fA3bIKax
Pycckuit TepmuH Cnocob umeHoBaHUA U Kuraiickuit tepmuH ByKkBanbHOe 3HaYeHue
WUCTOYHUK (pyc.) KUTalcKoro
3/1eKTPUYECTBO HacnefoBaHue: nar. electricus £8 (dian) MOIHUA
& rpey. HAEKTPOV «AHTapb»
MarHeTusm Hac/nefloBaHue: rpey. W (ci) MarHUTHbI KenesHsAK
payvitig, TonoHum Mayvnoia
macca HacnefloBaHWe: naT. massa [ (zhiliang) KayecTBO U KO/IMYECTBO
KKOM»
3Heprus HacnefoBaHMe: rpey. VepyeLa BE=E (néngliang) Ko/n4ecTBo cnocobHocTH
«eATeNIbHOCTbY
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Pycckuii TepmuH Cnoco6 umeHoBaHUA U Kutaiickuii TepmuH BykBanbHOe 3HaueHue
WUCTOYHUK (pyc.) KUTalcKoro
HanpAaxeHue KasibKa: naT. tensio, Hem. 8% (dianya) 3/1eKTpUYecKoe AasrieHne
Spannung «HaTaxeHne»
conpoTuBAeHne KasibKa: nat. resistentia E8E (dianzi) 9/1eKTpHYecKoe NpenaTcTene
«MPOTUBOAEWNCTBMEN
TOK KanbKa: Hem. Strom BB (dianliv) 3/71eKTPUYECKOE TeYEHNE
«TeYyeHme»
3apAag, KanbKa: Hem. Ladung EB 7 (dianhe) 3/1eKTPUYECKMIA Tpy3
«HarpysKka»
BO/bT TPAHCKPMNUMA MmeHun A, RYF (Fute) doHeTnYecKan TpaHCKpmnuua
BosbT
HbIOTOH TPaHCKpUNUMA UMeHK U. 447 (Niddun) boHeTUYecKan TpaHCKpUNLma
HbloToHa

NcToYHMK: pa3paboTaHo aBTOpOM

Tabnnua obHapy»KnBaeT 4yeTbipe cnocoba MmeHoBaHUA. HacnepoBaHWe COXPaHAET YyXKOW KOPEHb, W
BHYTPEHHAA popMa TakKUX MMEH 3aTeMHeHa (31eKTpuuecTBo, macca). Kanbka nepeBoauT Yyxoi TePpMUH, U eé
BHYTPEHHAA popma npo3payHa (HanpsaxKeHne, TOK). KOHCTpyMpoBaHMe CO34aET TEPMUH M3 cOBCTBEHHbIX Mopdem

(kuTaiickme BB, EB[E). TpaHcKpunuMa nepefaéT MMA MO 3BYYAHWUIO U BHYTPeHHel $GOpMbl AuWeEHa (BOAbT,

HbIOTOH). M3 gecATM pacCMOTPEHHbIX Nap TEPMMHOB KWUTAlCKOe Ha3BaHMEe COAEPXKWUT yKasaHue Ha Npu3Hak
MOHATUA B BOCbMM ciiydasx (80 %), pycckoe — B YeTbIpéx (40 %).

dusnyeckas TEPMMHONOMMA XPAHUT MNAaMATb O KyNbTYPHbIX KOHTAKTax: PYCCKOE «3/1eKTPUYecTBO»
HanoOMWHaeT 06 aHTUYHOM SHTape, «marHeTMsm» — o reorpapum Manoin Asum, «3sHeprua» — 06

APUCTOTENEBCKOM NMNOHATUN OEATENBHOCTH, KUTANCKNE 3HAKK EE, n EE — O MOJIHUM U MArHUTHOM KenesHsake. B

060MX A3bIKAX B OCHOBE HAMMEHOBAHMA NEXUT MeTadopa — MepPeHOC MPMBLIYHOMO OMbITA HAa abCTPAKTHYHO
BennunHy [3]. Pasnunuyaetcs avwb maTepman metadopbl, NMO3TOMY COMOCTaBleHWE TEPMWHOB CTAaHOBUTCS
paboToli No B3aMMHOMY NPOYTEHUIO KyAbTYp [4].

3aKknoyeHue

®Pu3mKa egmHa, HO €€ A3blK MHOXECTBEH. PyccKana TEPMUHONOIMA COeANHSET HAacefoBaHNE U KaJbKy,
KMUTaCKaA CTPOUT TEPMUH U3 COBCTBEHHbIX MOpPGEM M SINWb B SMNOHMMAX yCTynaeT 3Byd4aHuto. CpaBHeHUe
BHYTPEHHeN ¢GOpMbl TEPMMHOB MOMOraeT YBUAETb 33 Pas/IMYMEM C/IOB PasnuMe KyNbTYPHOrO OMbITa.
MpaKTnyeckas 3HAYMMOCTb PaboTbl COCTOUT B TOM, YTO NPeAOKeHHas KnaccupuKkauma cnocobos MMeHoBaHMA
MOKET UCMOb30BaTbCA B NPenofaBaHMM HayyHOro NepeBoaa v B MEXKYNbTYPHOM KOMMYHMKaUMKU: OHa Aenaet
«YYXKOM» TEPMWMH MPO3PaYHbIM, MOKasblBas CTOALWMM 3a HUM 06pa3. [lepcnekTMBa wuccnegoBaHua —
pacwmpeHune BblI6OPKKN 32 CYET TEPMUHOB OMNTUKU, TEPMOANHAMUKUN N AQEPHON GUIUKN.
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COMOCTABUTE/IbHAA XAPAKTEPUCTUKA FTNACHbIX BEPXHEITO NOABEMA PYCCKOIO
M MHIYLLCKOrO A3bIKOB B XYAOXECTBEHHOW PEYU

AHHOTauuA

B cTaTbe conoCcTaBAAOTCA rNacHble BEPXHETO NOAbEMA PYCCKOTO U MHIYLLCKOIO A3bIKOB B XYA0XKEeCTBEHHOM
peyn. PaccmaTpuBalOTCA UX APTUKYNALMOHHBIE U aKYCTUYECKME NPU3HAKK, GOHONOMMYECKUI CTATYC, a TaKkKe To,
KaK OHW paboTaloT B MNOSTUYECKOM W NPO3aM4eCcKOM TeKcTe. PYCCKMM M MHIYLWCKMIA S3bIKM MO-PasHOMY
OpPraHU3yOT CUCTEMY BOKaaM3Ma, U 3TO NPAMO B/IMSIET Ha 3BYKOBYHO BblPa3uTE/IbHOCTb peyn. B pycckom s3bike
Ba*KHEE KayeCTBEHHbIE Pa3/INYMA FNACHbIX, @ B MHIYLLICKOM, 3HaYMMYIO POJ/Ib UTPaeT KOJIMYECTBEHHAsA ONNO3nLLUS,
TO eCTb JONT0oTa U KPaTKOCTb.

Kniouesble cnosa:
rNlacHble BEPXHEro NoAbema, COnocTaBuTesIbHan GOHETUKA, XyA0KeCTBEHHAsS peyb,
PYCCKUI A3bIK, UHTYLLICKUI A3bIK.
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COMPARATIVE CHARACTERISTICS OF VOWELS OF THE UPPER TIP OF THE RUSSIAN
AND INGUSH LANGUAGES IN LITERARY SPEECH

Annotation
The article compares the vowels of the upper register in the Russian and Ingush languages in artistic
speech. It examines their articulatory and acoustic features, their phonological status, and how they function in
poetic and prose texts. The Russian and Ingush languages organize their vocalism systems differently, and this
directly affects the sound expressiveness of speech. In the Russian language, qualitative differences between
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vowels are more important, while in the Ingush language, the quantitative opposition — that is, length and
brevity — plays a significant role.
Keywords:
high vowels, contrastive phonetics, literary speech, Russian language, Ingush language.

BsepeHue

PYCCKWNIA M MHTYLICKUI A3bIKM NPUHAANENKAT K Pa3HbIM A3bIKOBbIM CEMbAM — UHA,0E€BPONENCKON U HAaXCKOM,
TO eCTb CEBEPO-BOCTOYHOKABKA3CKOW. MO3TOMY M UX GOHETUYECKUE CUCTEMbI OPraHM30BaHbl No-pasHomy. Ana
CONoOCTaBUTENbHOM (GOHETUKM 3TO MMEET 3HauyeHue. [OnA npenofaBaHUA A3blka B YC/NIOBUAX ABYA3bIYMS B
Pecnybnvke UHrywetuna tem 6onee.

[nacHble BepxHero noagbema 3aHMMAIOT 3aMEeTHOe MeCTO B 3BYKOBOM cucTteme Ntoboro A3bika. OHW gatoT
YCTONUMBbLIN 3BYKOBOW MOBTOP, XOPOLUO Y4acTBYHOT B PUTME U OCOBEHHO 3aMEeTHbl B XYA0XEeCTBEHHOW peuun.
MMeHHO No3TOMYy €CTb CMbICN OTAENbHO MOCMOTPETb, Kak pabotatoT [u], [bi], [y] B pyccKOm A3bike U KaKue
COOTBETCTBUS UM €CTb B MHIYLLCKOM. YTO KacaeTca XyA0XKeCTBEHHOIO TEKCTa — TYT KaK pas BuAHee BCero.

CucTema rnacHbiX BEpXHEro nogbema pycckoro Asbika

B pycckom asblke ecTb wWwecTb rnacHbix poHem: [a], [0], [3], [n], [bl], [y]. K rnacHbim BepxHero noabema
oTHocaTcA [u], [bi], [y]. [U] oTHocUTCA K nepeaHemy pagy v He umeeT abuanmsaumu. [bl] 3aHMmaeT cpegHuin pag
W TOXe He nabuanusyetca. [Y], HaobopoT, 3agHero paga u nabuanmsoBaHHbINM [1].

PycckuiA BOKasiM3M He CTPOUT (OHONOIMYECKOro MPOTUBOMOCTABNEHUS MO AOJroTe M KPaTKOCTW.
ONnTenbHOCTb 34,eCb 3aBUCUT HE OT CMbIC/1a C/10BA, @ OT NO3ULLMK, MPEXKAE BCEro OT yaapeHus. YAapHbIi rnacHbli
3BYYMT A0/blUe, 6e3yaapHbI Kopoude. [nacHble BepxHero nogbema B 6e3yaapHoi NO3NLMKU B OCHOBHOM TepPSIOT
B A/INTE/IbHOCTU, HO KayecTBO 0bbl4HO coxpaHAtoT. Y [a], [o], [3] cuTtyauus apyras, oHM 3amMeTHee peayumpyroTcs
KayecTBeHHO [2]. 9TO NOTOM CUNbHO BAMAET Ha 3BYKOMMUCb CTUXa.

Ho ocobbliii Bonpoc cBfAszaH ¢ [bl]. MocKkoBcKas poHonormyeckas LWKosa obblYHO paccmaTpuBaeT [bi] Kak
BapuaHT poHembl /1/, MOTOMY UTO 3TW 3BYKM HE BCTPEYAIOTCA B OAHOMN M TOW e GoHeTUYecKon nosmumm [2].
JleHnHrpaackan WKkoia, HaobopoT, cunTaeT [bl] camocTosTeibHOM GoHemol [3]. [lna aHanM3a NO3TUYECKON peyn
3TO He menoyb. ABTOp He BblbupaeT mexay [u] u [bl] cBoboaHO, NO3NLMA B CNOBE Y:Ke MHoroe 3aaaet. M3-3a
3TOro [bl] Kak OTAE/NbHbIV 3/IEMEHT aCCOHaHCa UCMNONb3YEeTCA HE TaK CBOOOAHO, Kak MOr/10 6bl MoKasaTbCeA.

B pycckom s3bike yaapeHne pasHOMECTHOE M NoABUMKHOE. ITO AaeT WUPOKUN PUTMUYECKUIA AManasoH,
0C0b6eHHO B cTUXe. 3ByKOBas TKaHb TEKCTa BO MHOMOM 3aBUCUT OT TOrO, FAe CTOUT yAapeHne 1 Kak BeayT cebs
6e3ypapHble rnacHble. FNacHble BEPXHEro nogbema 34ecb YA06HbI, NOTOMY UTO OHU YAEPXKUBAIOT KAYECTBO AaXKe
BHE CW/JIbHOM No3unumn. Mo3TOMy OHW MOTYT CBSI3biBaTb CTPOKY MM $pasy MOBTOPOM, HE TONIbKO B yAapHbIX
cnorax.

CucTema rnacHbIX BEpXHEro nogbema MHIYLWCKOro A3blKa

MHrywckuii s3blk gaeT coBceM APYryto KapTuHy. Ero BokanmMsm 6oraye u cnoxHee, NOTOMY YTO A3bIK
pasnmyaer 6osblle NPU3HAKOB: AOATOTY W KPATKOCTb, OTKPbLITOCTb W 3aKPbITOCTb, AUDTOHTMYHOCTb M
HegMdTOHIMYHOCTb, labuannsaumio, pag, NoAbEM, HaZIMYME UK OTCYTCTBME Hasanmsauum [5; 6]. Yke Ha aTom
YPOBHE BMAHO, YTO 3BYKOBAA OpraHM3auUmsa XyA0KeCTBEHHOM peyn TyT CTPOUTCA He TaK, KaK B PYCCKOM.

B MHryLICKOM A3blKe rnacHble BepXHero noAbema npeacraBfieHbl KpaTKUMKU U AOATUMU poHEeMaMK. ITO
/i/ — KpaTKui1 rnacHbI NepegHero psaga BepxHero nogbema, HenabuannsosaHHbii. 3710 /i:/ — AONTUIA TNacHbIN
nepeaHero psaAa BepxXHero noAbema, TOXe HenabuanusosaHHbIN. [danblue /u/ — KpaTKuiA 3agHero pAaa,
nabuanusosaHHbIn. U fu:/ — ponrmin 3agHero paga, nabuanmsosaHHbi [6; 7]. Kpome HUX, uccneaosatenu
BbIAENAOT CNeLnPUIECcKMin rNacHbIM 9, MHOTAA ero ONMCLIBAtOT KaK LWBA MM Kak 3BYK, O/IM3KMIA K pycckomy [bl].
Ho nosHoro cosnaaeHua 34ech Her.

[.C. MMHaULWBUAK NKUCaN, YTO 3TOT acHbI pa3Buaca B pesynbrate peaykuuu /i/ u /u/ [8]. Mo 38yyaHuio
OH MOXET HanoMMHaTb PYCCKMI [bl], HO MO CBOEWN POIN B CUCTEME A3bIKA 3TO YKE He NMO3ULMOHHbIM BapMaHT, a
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camocTonaTenbHas ¢oHema. B uHrywckolr opdorpadum y Hero onro He 6bIN10 OTAENBHOrO CNeunasbHOro
0603HayeHusA. B page HOBbIX C/ly4aeB UCMOJb3YIOT OYKBY bl, XOTA 3TO He CHMMAaET BCeX BOMPOCOB. TO ecTb
CXOACTBO CAbIWUTCA, HO POHONIOTMYECKM 3TO PasHbIe BELLM.

B oTaMuMe OT PYcCKOro, MHIYLICKUIA A3bIK Pas/inyaeT KaXablid BEPXHUIA FNACHbIM elle U No Kon4YecTsy.
EcTb KpaTKMi wn ponrnii BapuaHT. [osTomy pycckoro [y] Kak opHoit ¢oHembl 6e3 KOAMYeCcTBEHHOro
NpPOTUBONOCTaBAEHMA Tam GaKTMYeCKM HeT, Tam ecTb /u/ 1 /u:/. Pycckomy [1] ToXKe COOTBETCTBYIOT HE OAMH, a
ABa BapuaHTta — /i/ v /i:/. YTo KacaeTca TexHOMOrMii onucaHua — TyT Xy»Ke. B pasHbix paboTax TpaHcKpunuma
HEeMHOrO nnaBaerT.

CyLw,ecTBeHHYIO poab UrpatoT U ANPToHrM, Hanpumep, [Me] u [yo] [6]. NUx paccmaTpmuBaloT Kak eauHble
$OHEMBbI, @ He NPOCTO COYeTaHUsA ABYX r1acHbIX. ECnM cnor oTKpbITbIN, AMPTOHT peannsyeTcs Kak 4oATUI, a ecnm
3aKpPbITbIN — KaK KpaTKuii [5]. A Xxy[o0KecTBEHHOM peyun 3TO BaXKHO, MOTOMY YTO TaKoM 3BYK cam no cebe yxe
CO34a€eT NPOTAXKEHHOCTb U BHYTPEHHEE ABUNKEHUE.

YaapeHue B MHIYLWICKOM A3blKke AMHAMMYECKOE, HO (GUKCUPOBAHHOE Ha MEPBOM C/Ore OCHOBbI M
HernoABUXKHOE NPU CNOBOM3MEHEeHUWU [5]. ITo cpasy oThenAeT MHIYWCKUIA A3bIK OT pycckoro. B pycckom
YOAPEHNE MOMKET NepemelLlaTbca M y4acTBOBaTb B METPMUYECKON OpraHu3aumm cTUxa O4YeHb aKTUMBHO. B
MHIYLWCKOM TaKoro BapbMpOBaHWA, MOYTU HET, U PUTM DO/blLUE ONMPaeTcs Ha Apyrve cpeactsa. B nepsyto
ouyepeab Ha AOATOTY M KPATKOCTb.

ConocTtaBUTeNbHbIM aHaNu3

B uncnoBom BbipaXkeHMM PYCCKUI A3bIK UMEET 3 IN1acHbIX BepxHero nogbema: (1], [bi], [y]. UHrywckuii asbik
Aaet 4 ocHoBHble eanHuMUbl 3Toro tuna — /i/, /i:/, /u/, /u:/, naoc cneumduyecknin 3. Ye otcioga BUAHO, YTO
NosIHOE NPAMOE COOTBETCTBUE MEKAY CUCTEMAMMN HEBO3MOXKHO.

Tabanya 1
ConocTtaB/sieHUE rNacHbIX BepXHero nogbema PyCCKoro M MHrywcKkoro A3bikoB
Mapametp Pycckuit a3bIK MHryLwcKmi Asblk

KonnyecTtso rnacHbIX BepXHero nogbema 3: [u], [b1], [y] a:/i/, [i:/, Ju/, Ju:/ + 8

KonunyectseHHas onnosunuma OTCYTCTBYET KaK GpoHoNOrMYecKan €CTb, KPaTKMI1 U AOATWIA FNACHbIN
Pa3ANYaOT CMbICA

MepeaHunit HenabrannsoBaHHbIN 1] /il, [i:/

CpepHuii HenabmannsoBaHHbIN [b1] E}

3aaHuI nabnannsoBaHHbIN Iyl Ju/, Ju:/

ONOTOHIM € BEPXHUMM TNaCHbIMU HexapaKTepHbl [ne], [yo] v gp.

YaapeHue pPa3sHOMECTHOE, MOABUNKHOE dUKCcMpoBaHHOE Ha NepBOM caore
OCHOBbI

PeayKkums KayecTBEHHas M KONMYeCTBEHHan B OCHOBHOM KO/IMYEeCTBEH

Pyccknin [1] 6aunske Bcero K MHrywickomy kpatkomy /i/. Llonrvia /i:/ npAMoro cooTBeTcTBus B PYCCKOM He
numeer. Pycckuin [y] 6amxKe K KpaTkomy /u/, a ponruin /u:/ Tosxke octaetcsa 6e3 TouHoro aHanora. C [bl] cutyaumsa
eute cnoxHee. OH YaCTMYHO HANOMMHAET UHTYLLICKUIN 3, HO MO PAAY M NOABbEMY 3TO He TOXKAECTBEHHbIE 3BYKM
(8].

MpuHUMNNaNbHOE pasinyme 34ecb 04HO, U OHO TAHET 3a cobol NoUTK BCe ocTanbHoe. Pycckuii A3bIK He
MCNONb3YeT A0ATOTY KaK CMbIC/I0PA3/IMYNTENbHbIM NPU3HAK. MHIYLWCKKUIA A3bIK Mcnoab3yeT. [o3Tomy B pycCKom
XYO,0XECTBEHHOM TEKCTe AJIMHA BEPXHEro r1aCHOro Yalle CBA3aHa C No3uuMel M MHTOHAUMEN, @ B UHTYLLICKOM
OHa MOXKET 0IHOBPEMEHHO paboTaTb U Ha CMbIC/, U Ha 3BYKOMWCh. ITO yrKe Apyraa opraHusauma matepuana,
Apyras opraHusauma cTmxa.

dDYHKUMOHMPOBAHNE B XyA0XKECTBEHHOM peun

B pycckom s3biKe rnacHble BepXHero noabema akTMBHO y4acTBYIOT B acCoHaHce. [MosTop [y] yacTo cosgaet
olwyleHe rynkoctu, Taxectn, Tpesorn. ¥ M.IO. JlepmoHTOBa B «bopognHO» CTpoKa «Y HaWWX YLWKKW Ha
MaKyuike, / YyTb yTpo ocseTnao nywKku / U neca cuHme Bepxywku — / ®paHLy3bl TYT Kak TyT» CTPOUTCA MMEHHO
Ha TaKoM 3BYKOBOM cryuieHum [4]. [U], HaobopoT, 06bi4HO AaeT 6onee CBETN0E U TOHKOE 3BY4YaHue.
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M.B. JlomOHOCOB NpAMO CBA3bIBaA MNOBTOPAEMOCTb [/1AaCHbIX C ONpeAeseHHbIM BblPa3UTENbHbIM
addekTom. OH NUcan, YTo «yvyalleHUs NUCbMEH €, U, b (ATb), 10 — K N306PaXKEHNIO HEXKHOCTU, /lacKaTeNbCTBa,
MAaYeBHbIX UM MAbIX BELLEN; Yepes 0, Y, bl — CTPALLUHbIE U CU/bHbIe Bewwm» [4]. 3To HabaoaeHWe cTapoe, HO
ANA CTUAUCTUKM OHO [0 cux nop paboTtaeT. He 6ykBanbHO, HO paboTaer.

lnacHble [M] M [y] coxpaHAlT KayectBO M B 6e3ygapHoi no3uvumn. O3TOMY acCOHAHC MOMKeT
NnoAAep’KMBATHCA HE TOJIbKO B YAAPHbIX LEHTPAX CTPOKMK. ITO 0COBEHHO 3aMeTHO B CTUXE, FAe NOBTOP UAET Yepes
HECKOJIbKO CNOTOB M He pacnagaeTca ns-3a peaykumu. b.J1. MNactepHak B cTpokax «Meno, meno no Bcen semne
BO BCe npeaenbl. / CBeya ropena Ha CTosie, CBeva ropesia» CTPOUT 3BYK TaK, UTO NOBTOP TAHETCA Yepes BCO CTPOKY,
W TAHETCA OH He Cy4aiiHO. ITO co34aeT HAaNneBHOCTb.

B MHIyLWCKOWM XyL0XKECTBEHHOW PEYM MEXAHU3M MHOM. 3a4eCb 6O/bLUYIO POJIb UFPAET AONTOTA U KPATKOCTb
rnacHbix. KanutoH Yaxknes ogHMM U3 NEPBbIX O4EHb TOYHO Y0BWJ, YTO A1A MHIYLICKON NO33MN MMEHHO 3TO
MMeeT peluatolee 3Ha4YeHne, a yAapHOCTb U 6e3yaapHOCTb BbINOAHAOT CKOpee CONyTCTBYyHOWYO posb [8]. U3
3TOr0 CAefyeT, YTO METPUYECKAs OPraHM3aLMaA CTUXa MOXKET CTPOUTLCA HE Ha Yepe0BaHMM CU/bHbIX U Clabbix
CNOroB, KaK B PYCCKOM, @ Ha KOJIMYECTBEHHbIX pPas3nuYMAX 3BYKOB. ITO COAMMKAET TaKyl CUCTEMY C
KBaHTUTATUBHbIM CTUXOC/IOXKEHMEM. He NONHOCTbIO, HO HanpaB/ieHMEe UMEHHO TaKoe.

MHrywcKkaa nosatuyeckas Tpaguuma, 0CO6eHHO CBA3aHHAA C YCTHbIM HapogHbIM TBOPYECTBOM, aKTUBHO
MCNONb3YeT aCCOHAHC W anauTepaumio. B KonblbenbHbIX NECHsAX NOBTOP [AACHbIX M COMNAcHbIX CO34aeT
YKaumnBalowWmii, TaHywwmiica apdekT. Jonrune /i:/ n /u:/ B Takol peum ocobeHHO BbipasnTebHbI, MOTOMY YTO OHM
OyKBa/IbHO PacCTArMBalOT 3By4YaHuMe. [atoc paboTaloT NOBTOPbI CI0B U MexXaomeTui [6]. NMonyyaeTtcs naoTHas
3BYKOBas TKaHb.

Meay TeM Yy MHIYLICKOro A3blKa eCTb elle oAnH pecypc — aAudToHrM [ne] u [yo]. OHM HaumHatoTCA C
rNacHOro BePXHero Nnogbema M NO3TOMY CPasy BblAEAAIOT ero B NOTOKe peyn. [epBblii 31eMEHT NPOU3HOCUTCA
CuMnbHee, BTOpow cnabee, 1 3To AaeT 0Ccobbl PUCYHOK BHYTPM c/ora [6]. B pycckom A3blKe TaKOro cpeacTsa HeT.
To4Hee, HET B TAKOM CUCTEMHOM BUAE.

ConocTaB/ieHMe NOKa3blBAET, YTO B PYCCKOM A3bIKE PUTM CTUXA MPEXKAe BCEro CBA3aH C yaapeHuem, a B
WHIYLICKOM fi3blKe 60/ibllee 3HaYeHME NoJIy4aeT KOMYeCTBEHHAA CTOPOHa FnacHoro. Pycckaa nosTuyeckan peyb
aKTMBHEE UCMNOJIb3yeT COXpaHeHWe KavecTsa [M] u [y] B 6e3ygapHbIx nos3uumax. MHryluckaa peyb onnpaeTca Ha
[ONTOTY, KPAaTKOCTb M AUPTOHIMYECKME KOMMJIEKCbI. T03TOMY O4MHAKOBAA 3aj4a4a, HanpuMep, Co34aTb aCCOHAHC
WM HANEeBHOCTb, PELLAETCA B ABYX A3blKaX PasHbIMM NyTAMM.

3akntoveHue

PYCCKMIA M MHIYWCKNIA A3BIKM CXOZATCA B OLHOM: [/laCHble BEPXHEro rnogbema OYeHb BaKHbl ANA
Xy[0XKecTBEeHHOM peun. OHM y4acTBYIOT B aCCOHaHCe, B pUTMe, B 06LLei 3ByKOBOM opraHu3aLummn Tekcta. Ho camu
OCHOBAHWMA 3TOM PaboTbl pasHble. PYCCKUiM A3bIK CTPOUT ee 6e3 GOHONOIMUYECKON ONNO3ULMN NO AOATOTE, 3aTO C
NoABMMKHbIM yAapeHUeM M 3aMeTHOW peayKuMel 4acTU FNacHbIX. MHIYLWCKMIA A3bIK, HA060POT, MCMONb3yeT
[ONTOTY U KPATKOCTb KaK CUCTEMHBIM NPU3HaK U coOXpaHAeT GUKCMPOBAHHOE yAapeHWe Ha NepPBOM C0re OCHOBbI.

MN3-3a 3TOro U CTUANCTUYECKME BOSMOXKHOCTM pacnpesenstoTca He oguMHaKoBo. B pycckom ssbike [u], [bi],
[y] BakHbI, Npexae BCero, Kak yCTOMUYMBbLIE Ka4eCTBEHHbIE 3/1eMeHTbI 3BYKOBOro NoBTopa. B nHrywckom /i/, /i:/,
/u/, /u:;/ v 8 BKAOYAKOTCA elWe M B KONMYECTBEHHYIO OPraHM3auMIiO TEKCTa, a TaKMKe B3aMMOAENCTBYIOT C
anbToHramu. NMosToMy conocTaB/ieHME 3TUX ABYX CUCTEM MOSIE3HO He TObKO ANA GOHETUKM, HO U ANA aHaAU3a
NMO3TUYECKOW peuu, rae 3ByK CaM CTAHOBUTCA YaCTbio CMbICaA.
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THE USE OF FIGURATIVE LANGUAGE IN ADVERTISING AND ITS TRANSLATION

AHHOTauuA
This article investigates the functioning of figurative language in modern English advertising slogans and
commercial copy, along with the strategies and pragmatic techniques employed for its cross-cultural translation
into major European languages (Spanish, French, and German). Advertising discourse relies heavily on expressive
tropes—such as metaphors, metonymy, puns, personification, hyperboles, and irony—to evoke emotional
responses, construct distinct brand identities, and ensure mnemonic retention. However, cross-cultural transfer
poses significant challenges due to structural linguistic asymmetry, divergent socio-cultural connotations,
phonological constraints, and legal boundaries. Through an extended comparative stylistic and pragmatic
analysis of global advertising campaigns across diverse market sectors (automotive, FMCG, cosmetics, food and
beverage, and technology), this study classifies major figurative devices, evaluates traditional translation
methods ranging from literal transfer to complete transcreation, and proposes an integrated pragmatic matrix
for translators. The findings demonstrate that pragmatic adaptation and creative transcreation are indispensable
for preserving the communicative impact, aesthetic resonance, and commercial value of advertising discourse in
target cultural environments.
Keywords:
advertising discourse, figurative language, stylistic tropes, metaphor, pun, translation strategies, transcreation,
pragmatic adaptation, cross-cultural communication, linguistic equivalence.

Introduction

In the contemporary globalized economy, advertising serves not merely as an informational medium
designed to notify prospective consumers about technical product specifications, but as a highly sophisticated
persuasive discourse. In a saturated market environment characterized by information overload, brands must
cut through cognitive noise to secure consumer attention. To achieve this, copywriters rely extensively on
expressive stylistic devices and figurative language, transforming simple commercial messages into emotionally
resonant narrative artifacts [1, p. 45].

Figurative language—comprising classic rhetorical tropes such as conceptual metaphors, metonymy, puns,
hyperboles, personification, and ironies—plays a multi-faceted role in advertising. It establishes immediate visual
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and emotional imagery, bypasses logical skepticism, fosters consumer identification, and encapsulates brand
ethos in concise verbal formulas. Slogans such as Apple's 'Think Different' or Nike's 'Just Do It' derive their
enduring cultural power not from literal descriptions of microprocessors or athletic footwear, but from their
deep figurative and ideological resonance.

When international marketing campaigns expand across national, linguistic, and cultural boundaries, the
translation of figurative language emerges as one of the most complex challenges in applied translation studies.
Translators are confronted with a dual imperative: they must preserve the core brand messaging while re-
engineering the verbal tropes to fit the linguistic mechanics, stylistic conventions, and cultural sensitivities of
target audiences. This article aims to explore the theoretical foundations of figurative language in advertising,
systematically classify its primary verbal manifestations, examine the socio-cultural barriers to direct transfer,
and evaluate effective translation strategies—specifically focusing on pragmatic adaptation and transcreation—
when translating English advertising campaigns into major global target languages such as Spanish, French, and
German.

Theoretical Framework and Pragmatic Functions of Figurative Language

From a semiotic perspective, advertising discourse represents a complex multimodal structure where
verbal text, visual imagery, typography, and acoustic elements interact synergistically to generate meaning. G.
Cook emphasizes that advertising operates by layering secondary socio-cultural associations onto primary
denotative meanings [2, p. 88]. Figurative language functions as the primary verbal catalyst in this process,
enabling implicit communication and active cognitive participation by the reader.

The deployment of figurative language in advertising fulfills three primary communicative and pragmatic
functions:

1. The Attention-Getting (Attractiveness) Function: Conventional literal statements are easily ignored by
consumers suffering from advertising fatigue. Unconventional linguistic structures, unexpected metaphorical
combinations, or witty wordplay disrupt standard reading expectations, inducing a 'cognitive shock' that compels
the recipient to stop and interpret the message.

2. The Mnemonic (Retention) Function: Figurative expressions, particularly those utilizing rhyme, rhythm,
alliteration, or punning, enhance processing fluency and leave durable traces in long-term memory. A well-
crafted trope converts a transitory slogan into an enduring cultural idiom.

3. The Persuasive and Emotional Function: Literal claims regarding product superiority often provoke
critical scrutiny or skepticism. Figurative tropes bypass analytical defenses by appealing directly to subconscious
desires, personal values, social prestige, and emotional aspirations [3, p. 112]. By forcing the consumer to solve
a mild cogpnitive riddle (e.g., deciphering a metaphor or pun), the advertisement creates a sense of intellectual
pleasure and co-authorship, which translates into positive feelings toward the brand.

Classification of Major Figurative Devices in English Advertising

To establish a rigorous analytical foundation for translation analysis, it is essential to categorize the
predominant figurative devices utilized in English advertising copy and slogans:

A. Conceptual Metaphor: Metaphor involves understanding and experiencing one kind of thing in terms
of another. In advertising, conceptual metaphors map positive attributes from a source domain (e.g., nature,
power, magic, freedom) onto a target domain (the product). For example, Jaguar's campaign 'Don't Dream It.
Drive It' conceptualizes the vehicle not as a transportation device, but as the physical embodiment of personal
dreams and freedom.

B. Metonymy and Synecdoche: Metonymy relies on associations of contiguity, replacing one entity with
another closely related to it (e.g., using a producer for the product, or a container for the contents). In luxury
advertising, metonymy frequently substitutes craft processes or places of origin (e.g., 'Geneva', 'Paris') for brand
prestige, signaling heritage and quality.

C. Puns and Wordplay (Paronomasia): Wordplay exploits polysemy, homonymy, or phonetic similarity to
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activate two or more distinct meanings simultaneously. For instance, an airline advertisement reading 'We take
interest in your interest' uses polysemy to connect financial benefits with customer care. Puns represent the
pinnacle of copy-writing craftsmanship but present severe translation obstacles due to language-specific
phonological and semantic structures.

D. Personification: Attributing human characteristics, emotions, or behaviors to inanimate objects or
abstract brand concepts is widely used in FMCG (fast-moving consumer goods) advertising. Giving a product a
'personality’ fosters emotional attachment and anthropomorphic affinity.

E. Hyperbole and Understatement (Litotes): Hyperbole employs deliberate, extreme exaggeration to
highlight exceptional product qualities, while understatement achieves emphasis through paradoxical restraint.
Skittles' slogan 'Taste the Rainbow' exemplifies hyperbolic sensory blending, transforming candy consumption
into a cosmic sensory experience.

Challenges and Barriers in Cross-Cultural Translation

The transfer of figurative advertising discourse across international language pairs is complicated by
several fundamental linguistic, cultural, and socio-economic asymmetries:

1. Structural and Typological Asymmetries: English is predominantly an analytic language that relies heavily
on short words, conversion, fixed word order, and implicit compounding. Romance languages (such as French
and Spanish) or Germanic languages with distinct inflectional systems present different morphological rules and
average word lengths, making it difficult to replicate the punchy, monosyllabic rhythm characteristic of English
slogans directly.

2. Divergent Connotations and Cultural Background Knowledge: A metaphor that evokes positive
emotional resonance in one cultural context may fail to resonate or carry unintended connotations in another.
Imagery tied to specific historical events, pop-culture references, or idiomatic expressions often loses its
semantic foundation when transposed across national borders.

3. Phonetic and Rhyme Limitations: Puns, alliterative patterns, and phonetic wordplay depend entirely on
the unique acoustic and lexical properties of the source language. Direct, word-for-word translation inevitably
destroys the phonetic harmony and semantic double-entendres, resulting in flat, uninspiring prose [4, p. 201].

Translation Strategies: From Equivalence to Transcreation

To overcome these structural and cultural barriers, modern translation theory advocates a shift from
formal or literal equivalence toward functional and pragmatic equivalence. E. Nida's concept of dynamic
equivalence emphasizes that the response of the target recipient should match the response of the original
source recipient [5, p. 34]. In the realm of international marketing, this imperative has given rise to the concept
of 'transcreation'—a hybrid practice combining translation, creative copywriting, and cultural adaptation.

When dealing with figurative language in advertising, translators utilize four primary methodological
approaches:

Method 1: Direct Literal Transfer (Conceptual Mapping Preservation). This approach is feasible when the
source trope relies on a universal conceptual metaphor rooted in shared human experience or globalized
consumer culture. If the metaphorical mapping exists identically in both source and target cognitive systems, a
close semantic transfer retains full communicative efficacy.

Method 2: Trope Substitution (Stylistic Replacement). When the exact source trope cannot be directly
translated without loss of naturalness or aesthetic appeal, the translator substitutes it with a different target
language trope that fulfills the same pragmatic function. For instance, a source metaphor may be replaced by a
target metonymy, or a source pun may be replaced by a rhyming couplet.

Method 3: Paraphrase and Compensation. If a figurative device proves untranslatable in its original
position, the translator rephrases the core proposition using explicit semantic language, while compensating for
the loss of expressiveness by introducing poetic or figurative elements elsewhere in the text (e.g., utilizing
expressive adjectives, rhythmic cadences, or expressive sentence structures).
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Method 4: Total Transcreation (Creative Re-creation). In cases where the original slogan relies heavily on
culture-bound idioms, untranslatable wordplay, or specific syntactic rhythms, the translator abandons the source
verbal text entirely. Guided by the brand's creative brief and target market psychographics, the translator crafts
an original slogan in the target language that recreates the intended emotional effect and brand positioning [6,
p. 63].

Extended Comparative Analysis of International Advertising Campaigns

To provide empirical substantiation for the theoretical frameworks outlined above, let us examine an
extended series of international case studies detailing how English advertising slogans containing figurative
language were translated or transcreated into major target languages across European and Latin American
markets.

Case 1: Universal Conceptual Metaphors in Beauty Advertising. The cosmetic brand L'Oréal Paris
constructed its global brand identity around the slogan 'Because You're Worth It'. This slogan embodies a
personal empowerment metaphor, framing cosmetic purchases as an affirmation of self-worth. In French, it was
rendered as 'Parce que vous le valez bien', and in Spanish as 'Porque tu lo vales'. Because the conceptual link
between personal self-esteem and premium consumption is universally recognized across Western markets,
direct conceptual transfer preserved both the semantic proposition and the emotional impact flawlessly.

Case 2: Cultural Adaptation and Rhyme in Confectionery. The iconic slogan for Haribo gummy candies,
'Kids and grown-ups love it so, the happy world of Haribo', relies on a cheerful end-rhyme and a personified
world motif. A literal translation into other European languages would completely destroy the musicality and
mnemonic appeal. In German, the brand used 'Haribo macht Kinder froh und Erwachsene ebenso', maintaining
the rhyme scheme. In French, it was transcreated as 'Haribo c'est beau la vie, pour les grands et les petits',
replacing the literal structure with a completely new rhythmic rhyme built around 'vie' and 'petiti', achieving
equivalent emotional resonance among children and adults alike.

Case 3: Transcreation of Puns in Fast Food and Beverages. McDonald's global campaign 'I'm lovin' it' uses
an informal, grammatically non-standard continuous tense to express emotional enthusiasm. In German, it was
rendered as 'Ich liebe es' (direct statement), whereas in Spanish-speaking markets, it was transcreated as 'Me
encanta' to match native expressions of high enjoyment. Similarly, Red Bull's slogan 'Red Bull gives you wings'
uses a vivid visual metaphor. In French, due to health regulation discussions surrounding energy drink claims, the
slogan was kept close ('Red Bull donne des ailes'), but heavily supported by animated visual metaphors to ensure
compliance while maintaining figurative power.

Case 4: Metonymic and Ideological Re-framing in Youth Brands. Sprite's famous campaign 'Obey Your
Thirst' utilizes personification and imperative metonymy, treating 'thirst' as a sovereign authority that demands
obedience. In Spanish-speaking Latin American markets, the slogan was transcreated as 'Hazle caso a tu sed'
('Pay attention to your thirst') or 'Las cosas como son' ('Things as they are'). Rather than translating 'Obey your
thirst' in a rigid, authoritative manner, the translators introduced a rebellious, pragmatic tone focused on
authenticity, perfectly capturing the youthful spirit of the global brand strategy.

Case 5: Imperative Rhythm and Grammatical Shift in Technology. Apple's legendary 'Think Different' slogan
presents a grammatical innovation by using 'different' as a noun-like adverbial construct. In global French and
German markets, Apple chose to retain the original English slogan 'Think Different' untranslated in major print
and television campaigns, leveraging global English literacy among tech consumers. In secondary localized copy,
however, it was adapted using idiomatic imperatives such as 'Pensez différemment' (French), maintaining the
sharp imperative rhythm while relying on global visual branding to supply creative context.

Case 6: Emotional Transcreation in Cosmetics and FMCG. Maybelline's global slogan 'Maybe she's born
with it. Maybe it's Maybelline' relies on parallelism, rhythmic repetition, and implicit modesty. A literal
translation into French or Spanish would be overly wordy and rhythmically flat. In French, the slogan was
transcreated as 'La beauté qui se voit, une beauté qui compt' or retained in stylized form, while in Spanish it
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became 'Estd en ti. Estd en Maybelline', utilizing short, parallel dynamic clauses that preserved the catchy rhythm
and personal empowerment tone of the original English version.
Pragmatic Matrix for Advertising Translators

Based on the empirical evidence and theoretical models analyzed, this study synthesizes a decision-making
matrix to guide translators through the process of transferring figurative advertising copy across international
markets:

1. Step 1: Stylistic and Pragmatic Decoding. Identify the specific trope (metaphor, pun, metonymy) and
analyze its primary function in the source copy (attention-grabbing, mnemonic, emotional). Determine whether
the trope relies on universal cognitive structures or local socio-cultural knowledge.

2. Step 2: Evaluation of Target Language Compatibility. Assess whether direct semantic translation
preserves the trope's figurative impact, rhythm, and naturalness in the target language. If structural asymmetry
or phonetic loss occurs, reject literal translation.

3. Step 3: Selection of Adaptation Strategy. If the metaphor is universal, apply Direct Transfer. If the trope
is culturally bound or phonetically tied to the source language, choose Trope Substitution or Paraphrase with
Compensation. If the trope is an untranslatable pun or idiom, initiate complete Transcreation.

4. Step 4: Empirical Pre-testing and Brand Alignment. Verify that the adapted target slogan conforms to
local legal regulations, avoids negative unintentional connotations, and strictly aligns with the brand's global
strategic positioning.

Conclusion

The comprehensive analysis conducted in this study demonstrates that figurative language constitutes the
structural and emotional core of advertising discourse. Expressive devices such as metaphors, metonymy, puns,
hyperboles, and personification are essential instruments for capturing consumer attention, building brand
equity, and establishing long-term mnemonic retention.

Translating figurative language in advertising cannot be reduced to mechanical linguistic substitution or
formal equivalence. Because advertising discourse operates at the intersection of language, culture, psychology,
and marketing, translators must act as cross-cultural communicators and creative copywriters. While conceptual
metaphors grounded in universal human experience often permit direct translation, puns, cultural idioms, and
phonetic wordplay demand creative transcreation and pragmatic substitution.

Ultimately, successful advertising translation requires finding an optimal balance between maintaining
brand identity and achieving authentic linguistic naturalness in target cultures. Embracing transcreation as a
legitimate, scientifically grounded translation methodology ensures that international marketing campaigns
retain their persuasive power, aesthetic resonance, and commercial success across diverse global markets.
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JunnomaTtnyeckas akagemusa BoeTHama
r. XaHon, BbeTHam

CTOPUTENZIMHT BPEHAA B KOMMYHUKALUN B COUUANIbHbBIX CETAX: TEOPETUMECKME OCHOBbI U
AHANN3 KAMMAHUN OREO DAILY TWIST (2012)

AHHOTauuA
AKTyanbHOCTb. [pu noutn 5,8 mapg wnaeHTMPUKATOpPOB MoJsib3oBaTenen coumanbHbix ceten [7]
NPUB/MEYEHNE BHMMAHMA W BOBJIEYEHHOCTb — K/OYEBana 3afavya OpeHAoBbIX KOMMYHMKauui. Llenb:
CMCTEMATU3UPOBATb TEOPETUYECKME OCHOBbI KaMMaHU B COLMa/bHbIX CETAX WU CTOpPUTENAUHra 6GpeHaa u
NpoBepUTb PaMKy Ha Kelice. MeTog: Keic-cTaan, aHann3 BTOPUYHbBIX UCTOYHMKOB. PesynbTat: Kelic Oreo Daily
Twist (2012) nHTepnpeTaTUBHO cornacyeTca ¢ 60NbLMHCTBOM 3/IEMEHTOB PaMKK; NoKasaTtenn shpGeKTUBHOCTU
— N0 AaHHbIM OTpacan, 6e3 He3aBUCUMOro ayauTa. BbiBoabl: ycnex MOXKHO CBA3aTb C COYETAHUEM YETKOM LENN,
peneBaHTHOro KOHTEHTA M BOBJ/IeYeHUA cooblecTBa, HO 0606 aTh MPUYNHHO HEJb3A.
KnioueBble cnoBa
couMasibHble CETU, KOMMYHUKALMKN B COLMAJIbHbIX CETAX, CTOPUTENIJIUHT BpeHaa, KOMMYHUKaLMOHHas
Kamnanua, mogenb AIDA, BosiiedéHHOCTb, Oreo Daily Twist.

* 30ecb u Oanee 38E3004YKOL omMmeveHbl YyMOMUHAHUA coyuanbHoli cemu Facebook. Facebook
npuHadaexcum komnaHuu Meta Platforms Inc., desmenbHocmb Komopoli npu3HAHaA 3KcmpemucmcKol u
3anpeweHa Ha meppumopuu Pocculickoli ®edepayuu (peweHue Teepckozo palioHHo20 cyda 2. Mockesl om
21.03.2022).

1. BBegeHue

CoumanbHble CETU NPeBPaTUANCL M3 MHCTPYMEHTA JIMYHOIO OOLWeHMA B KOMMYHMKALMOHHYHO
nHbpacTpyKkTypy 6peHaoB 1 opraHusaumi. Mo gaHHbim DataReportal, B anpene 2026 r. B MMpe HaCc4YMUTbIBANOCh
5,79 mapa «naeHTUdMKaTopoB Nob30oBaTeie» coumanbHbiX ceTei, unm 69,9% HaceneHua nnaHetbl [7]; Bo
BbeTHame — 79,0 mniH B oKTAbpe 2025 r., unu 77,6% HaceneHusn [6] (3To naeHTUOUKATOPbI aKKayHTOB, a He
YHUKaNbHble noam).

Korga nonb3oBaTenb 04HOBPEMEHHO MPOU3BOAUT M PACNPOCTPAHAET KOHTEHT, 6peHs nepecTaér 6biTb
€4MHCTBEHHbIM LEHTpOM coobuweHusa. Mexgy Tem npouecc KamMnaHuM U CTOPUTENNNHT  06bIYHO
pPaccMaTpUBatOTCA pa3fesibHO, XOTA Ha MPAKTUKE NX HYXKHO COYeTaThb.

Uenb ctaTbM — MOCTPOUTb MHTErPUPOBAHHYIO aHaNUTUYECKYID pPaMKy, o0bbeauHAlOLLY0 npolecc
KaMMaHMM B COLMANbHbIX CETAX U NPUHLMNbI CTOPUTENINHIA BpeHaa, N NPUMEHNUTb eé K KamnaHuu Oreo Daily
Twist (2012). 3agaun: cuctemaTnManpoBaTb NOHATUSA, 0606LLMTL NPOLLECC KAMNAHUU U MPUHLUMBI CTOPUTENINHTA,
npoaHann3MpoBaTb Keic. MeToapl: KEMC-CTaguM, aHaN3 BTOPUYHDBIX UICTOYHMKOB, AeAYKTUBHOE COMOCTaBAEHME.

2. TeopeTuyeckme oCHOBbI

MonsTtua. [. bong n H. dnnmMcoH onpeaenaoT cCepBUC COLMANbHOM CETU KaK Beb-CcepBUC, NO3BO/IAIOLLNIMA
co3gaBaTb Ny6/AMUHBIA MAM NOAYNYBANYHBLIA NPOPUAL B OrPaHMUYEHHON CUCTEeMe, COCTaBAATb CMMCOK
Nnonb3oBaTeNel, C KOTOPbIMK YCTAaHOB/IEHA CBA3b, M MPOCMATPMBATL 3TOT CMMCOK, A TaKXe CMUCKM ApYyrux
nonb3osaTtenei [3, c. 211]. A. KannaH n M. XalHNaH Noaxo4AaT € NO3ULMKM KOMMYHUKALMIA: coumnanbHble meana
— rpynna MHTEPHET-NPUNOKEHUA Ha NAEONOTMYECKOM U TexHonornyeckot ocHose Web 2.0, nossoasatowmx
co34aBaTb U 0OMeHMBaTb KOHTEHT, CO34aHHbIM noab3oBaTensmu [9, c. 61] (Bnepsblie ony6/JAMKOBAHO OHMAMNH B
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2009 r., B neyaTHOM Bbinycke gatupoBaHo 2010 r.). «CoumManbHas ceTb» NOAYEPKMBAET CBA3b MEKAY NHOAbMU,
«coumanbHble meama» — obmMeH KoHTeHToMm [3; 9]. XK. JInnwynbl, BUAMUT B YH4ACTHUKAX Ntogel, obLiatoLmxcs
yepes TexHUYeckmne nocpeaHukm [11].

B oTAnume oT TPaAMUMOHHDBIX Megma C O4HUM LEHTPOM, COLManbHble Meana MHOTOLLEHTPOBbI, AeLleBe
1 paboTatoT B peasnbHOM BpemMeHU. [Nosb3oBaTeb CTAHOBUTCA «Npocblomepom» — Tak A. Topdaep Hazean Toro,
KTO OAHOBPEMEHHO NPOon3BOAUT 1 NoTpebnset [15].

Mpouecc kKamnaHmn. K. Knm npegnaraet 4yeTbipe LWara: NPOCAyWMBAHWE, CTpaTerMa, peanmsauma u
MOHUTOPUHT, oueHKa [10]. B yuebHbIX NocobUAX NO COLMANbHOMY MAPKETUHTY MOALE/b PACLUMPAIOT 40 CEMMU
waros [17]: aHanu3 cutyaumm; nocrtaHosBka uenert no SMART (KOHKPETHOCTb, U3MEPUMOCTb, AOCTUKUMOCTb,
peneBaHTHOCTb, CPOK); onpeaesieHue ayauTopun; BbIOGOP KaHaNoB; KOHTEHT-CTpaTerus; NjaH peanusauuu;
oLeHKa. MMeHHO Ha wware KOHTeHT-cTpaTernm paboTaeT CTOPUTEN/INHT.

CtoputennuHr bpeHga. Ncuxonormyeckas 0CHOBa MMeET TPU YPOBHS. MepBbiii — BHUMaHKe: moaens AIDA
(BHMMaHWe, MHTepec, *KenaHue, aeicteue) 3. CTpoHra [14] cumTaeT BHMMaHWE OTNPABHOM TOYKOM 06PabOTKM
nHbopmauumn. Bropoih — namaTte: 3. TyNbBMHI pasnnyaeT 3NU304MYECKYI0 MU CEMaHTUYECKYO NamaATb [16]; Kak
pabouan runotesa (He NpAMOWN BbIBOA W3 €ro Teopun) — cooblieHMe, BCTPOEHHOE B KOHTEKCT cobbiTuA,
NpeAnosoXUTENbHO fierde 3aNOMWMHAETCA, YeM Pa3pPO3HEHHble CBeAeHWA. TpeTuih — yyacTve: NPUHLMNDI
OTKPbITOCTM A1 [OMbBICIMBAHMA U PENEeBaHTHOCTH, a TaKXKe coumanbHoe ogobpeHmne — cornacHo . beprepy,
yem HarnagHee noBedeHWe, TeM BeposiTHee ero umutauma [2] (noHsTme FOMO y Beprepa oTAenbHO He
paccmaTpuBaeTca U 34eCb He UCNosb3yeTcs).

3. Pe3ynbTatbl M 06CcyKaeHue

3.1. KOHTeKcT, uenm un opraHmsayma KamnaHuu

Oreo nosasuiockb B 1912 r.; K cToNeTMio 6peHa nMmen TPaguUMOHHbIN 06pa3s, KOTOpPbIM KoMaHAa xoTena
06HOoBUTb [5]. Uaes — «100 ob6baBneHN 3a 100 aHel»: KarKaoe yTPo BbIbUpanca NonynspHbIN CIOXKET, K HeMy
pobasnancsa «teucT» Oreo ana couceTent 6peHaa [5]. KamnaHua wna c 25 nioHa no 2 okTabpsa 2012 r. npu yyactum
DraftFCB, 360i, Weber Shandwick n MediaVest [13]; cpeay Tem — neyeHbe B YeCTb NOCAAKM Mapcoxoga Ha Mapc
W OpYyrue CloXKeTbl, NPUBA3aHHbIe K HOBOCTAM AHA [1].

3.2. ConocTraBieHue KaMnaHUU C aHA/IMTUUECKON paMKOM

Tabnvua 1 conoctaBAAeT 3/1eMeHTbl MHTErPUPOBAHHOM PaMKKU (CceMb LIAroB npouecca U MPUHLMMbI
CTOPUTENNNHIA, AeNCTBYOWME NPENMYLLECTBEHHO Ha Wware 5) ¢ akTamm KamnaHuu.

Tabnmua 1
ConocTtasneHune kamnaHun Oreo Daily Twist c aHanuTHYeckon pamkoti
INeMeHT paMKu MpossneHune B KAMnNaHuu UCTOYHUK
AHanus cutyaumm BpeHay 100 neTt, Tpeb0BaNOCb 06HOBUTL TPAAMULMOHHBIN 06pa3 [5]
Lenn AKLLEHT Ha BOBJIEYEHHOCTU; KAMMaHWA NpeBbiCUNA 33aJaHHbIE LLe/In NO (4]
BOBNE€YEHHOCTH
OcHoBHoW KaHan — Facebook* (6onee 26 MAH NOKAOHHUKOB); exxeaHeBHOe
KaHanbl, dopmaTbl [4; 5]
rpaduyeckoe 06bABNEHUNE, NPUBA3AHHOE K HOBOCTAM
ExXegHeBHan HOBM3HA, NPMBA3KA K COBLITUAM AHSA U BbICOKaA BOBJIEYEHHOCTb
AIDA, peneBaHTHOCTb A P A [4; 5]
ayamTopum
MOKNOHHUKM Npeanaranu Tembl; 100-e 06bsABAEHWE CO34aHO B NPAMOM 3dupe
ToAnna, npocbiomep N peA : * A P oup [1;13]
Ha Talimc-ckBep no naeam us Twitter n Facebook
OugeHka Mpemuu Blue Facebook* Studio n Pencil D&AD (2013) [4; 5]

3.3. Pe3ynbTaTbl KAMMNAHUU U OTOBOPKU

Tabnuvua 2 cBoaUT NoKasaTenun, onyb6/MKOBAHHbIE OpraHM3aTopaMm KamnaHum u otpacnesbimn CMMU, 6es
HE3aBMCUMMOrO ayAnTa; YMTaTb MX CledyeT KaK AaHHble MCTOYHMKOB OTPACAM, @ HE MPOBEPEHHYIO CTAaTUCTUKY.
McToYHMKM cornacytoTcs B 3asBIeHHOM pocTe penocToB Ha 280% [5; 8]. MokasaTenb cabiwe 4400% (Socialbakers)
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M3mepeH OTHOCMTENIbHO APYroro nepuoaa (Tpu mecaua A0 KamnaHMM) U HECONOCTaBMM € ocTaNbHbiMK [12]. Mo
NnokAoHHMKam Campaign coobuiaeT o pocte ¢ 26 go 27 mnH [4], MarTech co ccbinikot Ha 360i — o 6onee yem
MWAIMOHE HOBBbIX [8]; UMdPbI B LLEIOM cornacyoTca.

Tabnuua 2
lMokasaTtenu pe3ynbTaTtoB KamnaHMM NO AaHHbIM OTPac/sieBbIX NICTOYHUKOB
(6e3 He3aBMcKMMoOro ayguTa)
MNokasartenb 3HauyeHue UcTouHuk
MpocmoTpbl B Facebook* 433 MAH [5]
PocT uncna penoctos B Facebook* 280% [5; 8]
PocT «wyma» BoKpyr 6peHaa 8 2012 r. 49% [5]
MoknoHHKUKKM B Facebook* 3a 100 gHei pocT ¢ 26 go 27 MAH [4]
PenocTbl K TPEM Mecauam o KamnaHum (Socialbakers) pocT 6onee 4400% [12]

Huxke — ueTblpe dakTOpa, UHTEPNPETATUBHO CBA3AHHbIX C YCMEXOM KaMMaHWW; 3TO He MPOBEPEHHble
NPWYKHbI, a NpaBLonoaobHoe obbAcHeHMe. Bo-nepBblX, NOCNEA0BATENBHOCTL: eXeAHeBHbIA puTm 100 gHei
dopMUpPYET NPUBBLIYKY CNeAMTb 32 OPeHA0M; MO OKOHYaHUKM KaMMNaHWKU NMOK/IOHHUKK Bblpasuaun coxkaneHue [12].
Bo-BTOpbIX, peneBaHTHOCTb: MPMBA3KA K HOBOCTAM NomellaeT bpeHA B 0OCy:KAaemMblit NyOAMKOW KOHTEKCT;
npeactasuteno Facebook™® cBfAzan ycnex ¢ ymeHuMem caywaTb ayguTopuio [8], 4TO COOTBETCTBYEeT LWary
«npocaywmsaHue» y Kum [10]. B-TpeTbux, y4acTne: NOKAOHHUKAM NPEAIoNKUIN BblABUIaTb TEMbI U BbIOMpPaTb
durHanbHoe obbaBneHue [1; 13] — 13 3puTeneit oHKU cTanm coastTopamm [15]. B-4eTBEPTbIX, MHTErpaLmaA: YeTbipe
CTPYKTYpbl paboTanu cornacoaHHo [13]. OauH Kelc He AAET OCHOBAHUI CYMUTATb 3TN GAKTOPbI HEOBXOAMMbIMU
WAN AOCTaTOYHbIMU.

[aHHble B OCHOBHOM OMy6/MKOBAHbI UCMOAHUTENAMWU U HE AayAMPOBANIUCL;, OAUH Kelc He nossosseT
06061WaTb cBaA3n; cpesa Facebook* 2012 r. oTAmMyaeTca OT HblHewWwHeW. CTpaTerns NPMBA3KM K HOBOCTAM AHSA B
Le/IOM HECET PUCKK A/1a BpeHaa, eciv 3aTPOHYTasA TEMA OKAXKETCs YyBCTBUTE/IbHOW A5 YacTU ayANTOPUMN.

4. 3aKknoyeHue

B cTtatbe npeasnoxeHa MHTErpuMpoBaHHaA pamMKa, 0ObeANHAOWAA CEMMUITAMNHbIN NPOLECC KaMNaHUn U
NPUHLMNLI CTOpUTENINHIA BpeHaa, 1 OHa npumeHeHa K Oreo Daily Twist. Ycnex onpegennno couetaHue uenm
06HOBUTbL BpeHA, NOAXOAALLErO KaHana, pesieBaHTHOr0 HOBOCTHOIrO KOHTEHTA, MOC/NeA0BaTENbHOMO pPUTMA U
COABTOPCTBA AYAUTOPUM.

MpaKTUYecKkMe BbIBOAbI: PACCMATPMBaTb CTOPUTE/UIMHT KaK YypPOBEHb KOHTEHTa BHYTPM npoLecca
KamnaHWW; NPOEKTUPOBATb TOUKWM Y4acTUA ayauMTOpUM 3apaHee; U3MEePATb PesybTaT OTHOCUMTE/IbHO Lenew,
yKa3blBas 6a3y cpaBHEHWA; FOTOBUTb CLEEHAPWUI yNpaBaeHUa puckamm bpeHaa.
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YAK 34
Frenpuesr.,
CTyneHT MHCTUTYT TeNEKOMMYHUKALLMIA U1
nHbopmaTMKM TypKMeEHUCTaHa
I Awxabag TypKMeHUCTaH
HayuHbit PykoBoguTenn: N'ynatapos O.,
Mpenopgasatenb MHCTUTYT TENEKOMMYHUKALMIA U
MHGOPMATUMKMN TYpKMEHMCTaHA
I. Awxabag TypKMeHUCTaH

CMAPT-KOHTPAKTbI U JOTOBOPHOE NMPABO HA BA3E TEXHO/IOTMW B/IOKYEWNH: FOPUAUKO-
TEXHUYECKUA AHANTN3, ®OPMA/IbHAA BEPUGUKALIMA U UHCTUTYLMOHANBHBIE TPAHCOOPMALIUU

AHHOTauuA

B cTaTbe wuccnepyetcA KoHUeNTyaslbHad W MpaBoBaa TpaHchOpmauusa [OroBOPHOTO MpasBa NoA
BO34EeNCTBMEM TEXHOIOMMM pacnpeaeneHHoro peectpa (DLT) U cMapT-KOHTPAKTOB. MpoaHannM3npoBaH nepexos,
OT KNaCCMYECKOW Teopuu [A0roBopa, OCHOBAHHOW Ha 3KBMBANEHTHOCTU BOJIEU3BABAEHUA W MOCAeayolem
CYyAeOHOM NPUHYKAEHUM, K aNrOPUTMMYECKOMY MUCNOAHEHUIO o06a3aTenbcT8. ABTOpaMW npeacTaBieHa
maTemaTMyeckas QGopmanm3aums  CMApT-KOHTPaKTa KakK AeTepMMHMPOBAHHOTO KOHEYHOrO aBTOMaTa,
npeasioXKeHa TPEXKOMMOHEHTHasA Mogenb PukapamaHckoro KoHTpakta (Ricardian Contract) u paccmoTtpeHa
MaTemMaTuKa AeLeHTpanmM3oBaHHOro paspelenuns cnopos (Dispute Resolution Protocols). Ocoboe BHUMaHWe
YOENEHO KOMIM3UU MEXAY HEM3MEHSeMOoCTbio 610KYelHa (immutability) n dyHOameHTaNbHBIMKU MHCTUTYTaMMK
npasonopsaaKa (4OKTpMHbI Gopc-Markopa, HEAENUCTBUTENIbHOCTU CAE/IOK U USMEHEHUSA YCN0BUNA).

Kniouesble cnosa:
CMapT-KOHTPaKTbl, 6/10KYelH, ,0roBopHOE NpPaBo, PUKapanaHCKUIA KOHTPAKT, popmanbHas BepuduKaums,
OpaKy/bl, AeLeHTpanm3oBaHHas opucnpyaeHums, Kleros, Lex Cryptographia.

1. BeegeHue: ot «Code is Law» K «Law is Code»

Knaccnuyeckoe goroBopHoe npaBo ¢GoOpMMPOBanOCh Ha MpuHUMNe pacta sunt servanda («Aorosopbl
OO/IKHbI COBNIOAATLCAN), T4 FAPAHTOM UCNOHEHMA 06A3aTENbCTB BbICTYMNAET roCyAapCTBEHHOE NPUHYKAEHWE
(cynebHaa cuctema M MHCTUTYTbl MCNOAHEHMA peweHun). OgHaKo TpaAMuMOHHAaA NpaBoBas npoueaypa
XapaKTepusyeTcs BbICOKMMU TPaH3aAKLMOHHbIMU U3L4EPHKKAMU, BPEMEHHBIMWU 334ePHKKAMU U TPAHCTPAHNYHOM
HeadPeKTUBHOCTbIO.

PaspaboTka Hukom Cabo (Nick Szabo) KoHUEeNUMM CMapPT-KOHTPAKTOB M ee nocaeayolas peannsaums B
cpeae Ethereum (EVM) m apyrux 6nokdyeiH-nnatpopmax chopmuposann dpeHomeH Lex Cryptographia —
ABTOHOMHYIO HOPMATMBHYIO CUCTEMY, B KOTOPOM WCMOJIHEHME YC/AIOBUI [0OroBOpa rFapaHTUpyeTca
KpunTorpadmMyeckMmmn aaropuTMamm U KOHCEHCYCOM CeTH, a He cyaebHoM BNacTbio.

2. KoHuenuua PUKapamMaHCKOro KOHTPAKTa U rmbpuaHbie lopuanyeckme KOHCTPYKLMU

[na ycTpaHeHWa paspbiBa MeXKAY pUAMYECcKM 00s3bIBAOWMM TEKCTOM Ha eCTEeCTBEHHOM A3blKe WU
MaLIMHOYUTAEMbIM KOZLOM UCMO/b3YETCS apxXMTeKTypa PukapamaHckoro KoHTpakTa (Ricardian Contract).

[

| FOpuamnueckuit Teker (Natural Language) |

| «CropoHa A 06a3yeTca noctasutb ToBap CTopoHe b...» |
|

-
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[ KpunTorpaduueckuii xaw |
H = SHA256(Legal_Text)

|
v

UcnonHsembint Koa, (Smart Contract Code) |

|
|
| function executeTransfer() { require(msg.value ==...)} |
L |

dopmanbHO PUKapAMaHCKMI KOHTPAKT NPEeACTaBAAETCA KaK yNopsaA0oYeHHan TpoliKa:

SSRC =\langle L, C, H(L) \rangleS$

roe:

e SLS — OpMAMYECKMIA OOroBOP Ha eCTEeCTBEHHOM fA3blKe, COAEPKALM MO/HbIN 06bem npas,
obA3aHHOCTEN M OroBOPOK (BKAtOYas popc-maxkop);

e SCS — nporpaMmHbIN Ko, (CMapT-KOHTPAKT), UCNONHAOWMIA GUHAHCOBbIE M PacyeTHbIE aIfr0OPUTMbI;

e SH(L)S — Kpuntorpaduueckuii xsw opuamndeckoro Tekcta SLS, BHeapeHHbIn B Kog $CS, uTo
obecrneymBaeT HEM3MEHAEMOCTb NPABOBOIO KOHTEKCTA U CBA3bIBAET CTOPOHbI FOPUANYECKUN U aITOPUTMUYECKMU.

3. MaTtemaTnyeckas n GopmanbHO-N0rMYecKas MoLe b CMapPT-KOHTPaKTa

C TexXHWKO-NpPaBOBOM TOYKM 3PEHUA CMAPT-KOHTPAKT npeactaBnseT coboit AeTepMUHMPOBAHHbIN
KOHEeYHbIW aBToMaT ¢ namaTbio (Deterministic Finite Automaton with State), pearupylowmini Ha TpaH3aKUUM U
BHELWHWE CUTHaNbI.

3.1. dyHKLMA Nepexona COCTOAHUIN foroBopa

CocroaHne porosopa SS_t \in \mathcal{S}S B8 momeHT BpemeHun S$tS mM3meHaeTca nog Bo3gencTsmem
BXOAHOrO BeKTopa S|_t$ (TpaH3aKuum, curHasibl 0pakynos) B COOTBETCTBUM C GpyHKLMeN nepexoaa S\deltas:

SSS_{t+1} =\delta(S_t, |_t, \Omega_t)SS

npu BbINOSHEHWUW ycoBui 6esonacHocTu (Pre-conditions u Post-conditions):

SS\text{Pre}(S_t, |_t) \Rightarrow S_{t+1} = \delta(S_t, |_t, \Omega_t) \quad \text{uHaue}\quad S_{t+1} =
S_t\quad (\text{Revert})$S

roe:

e S\mathcal{S} = \{S_{draft}, S_{active}, S {fulfilled}, S _{breached}, S {disputed\}]S — mHOecTBO
BO3MOMHbIX COCTOSIHUIA KOHTPAKTa;

o S|_t$ — TpaH3aKumMsa, NoAnMcaHHas NPUBaTHLIM KAKOYOM CTOPOHbI SK_{priv}s;

e S\Omega_tS — BeKTOp AaHHbIX, NOCTYNaloWMii OT AeLeHTPan30BaHHbIX opakynos (Chainlink, Pyth);

o S\text{Revert}S — oTKaT cocToAHUA 610KYEMHA MPU HAPYLLEHUW IOTUYECKUX NPeayCI0BUiA (Hanpumep,
HeA0CTaToUHbIN 6aNaHC UK UCTeYeHe BpeMeHHOro okHa $STimeOuts).

3.2. UrpoBasa mogenb M paBHoBecKe Halla B CMapT-KOHTpaKTax

CMapT-KOHTPAKT YCTPaHAET PUCK HaMEPEHHOTrO HEUCNOJIHEHNA 06A3aTeNbCTB NMyTEeM CO34aHUA YCA0BUN,
NPV KOTOPbIX HapylLeHWe A0roBopa 3KoHOMUYECKN HesbirogHo (Slashing / Collateralization).

MycTb nnaTe)kHas maTpuua Bbiurpblleinr cTopoH SAS M SBS 6e3 cMapT-KOHTpaKTa BbIMIAAMT Kak
KJlaccMyeckas «auemma 3aKkalo4YeHHoro» (rge BbiroAHO HapywuTb 0ba3aTenscTsa). Mpu MHTErpaumm cmapT-
KOHTpaKTa C 3a/10roBbim obecnedveHnem SDS:

SSPayoff A(\text{Breach}) = V_{gain}- D_ASS

Ecam 3sanor SD_A > V {gain}S (rae SV_{gain}5 — BbIroga oT HapylwleHua [Aorosopa), crparterus
[,06pPOCOBECTHOrO NCMONHEHUA CTaHOBMUTCA CTPOrMM paBHoBecMem Hawa (Strict Nash Equilibrium):

SSU_A(\text{Execute}, \text{Execute}) > U_A(\text{Breach}, \text{Execute})SS$S

5. Npobnema opaKkyoB v AeLeHTPaAn30BaHHOe NpaBocyaue

5.1. Mpo6nema opakynos (The Oracle Problem)
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CMapT-KOHTPAKT BHYTpM O/IOKYeiHa M30/MPOBaH OT BHELUHEr0 MMPa M HEe MOMKEeT CaMOCTOATE/IbHO
nposepuTb GaKTbl peasbHOM XU3HWU (Hanpumep, AOCTaB/IeH AN Tpy3 B MOPT, MPOM3OLLNA /M 334eprKKa pelica).
[na nepesayn BHELWHUX AaHHbIX UCMOb3YIOTCA OPaKy/bl.

Bo3HMKaeT puckoBas GyHKLUMA HEBEPHbIX AaHHbIX SP(Error)S:

$SP(Error) = 1 -\prod_{m=1}*{M} (1 - p_m)$S

rae Sp_m$S — BEpPOATHOCTb CroBopa MM c60s SMS-ro y3i1a opakyna. [/ CHUKEHUA PUCKa MPUMEHAIOTCA
Schelling-point opakynbl (KPMNTO3KOHOMUYECKOE rOI0COBAaHME 33 UCTUHY).

5.2. JeueHTpannsosaHHoe apbuTpaxHoe pasbupatensctso (Kleros / Aragon Court)

[na paspelweHnna crnopos, Tpebylowmx 4YesoBeYeCKol OUEHKM (Hanpumep, KayecTBO OKa3aHHbIX
AN3aNHEPCKUX YCAYT), MPUMEHAIOTCA NPOTOKO/bl AEeUEeHTPaIM30BaHHOTO NPaBoOCyAus Ha OCHOBE TeopBepa M
Teopumn urp (Touka WennnHra).

[ BosHMKHOBeHMe criopa | —P> [ *pebuem BbIbMpatoTCs NPUCAIKHbIE-CTEKUHIOAepKaTenu |

|
v
[ TaltHoe ronocosaHue 3a BapumaHT Auim B | 4——!
|
v

[ PackpbiTre ronocos: Mogaeprkaslume 60NbLMHCTBO MNOAYYalOT Harpaay,

ocTanbHble TepAaloT cTelik (Slashing Mechanism) ]

BepoATHOCTb BbIGOPA MPUCAMKHBIM  UCTUHHOTO  peleHna  Sit*S  cTUMy/IMpyeTcA  3KOHOMMYECKM:
MPUCAMKHbIN SjS nosyyaeT GUHAHCOBYIO KOMMEHCcaUmio SRS ToNbKO B TOM C/lyyae, eCAu ero rojaoc cosnagaert C
MeAMaHHbIM MHeHMEM BONbLUNHCTBA:

SSReward_j = \begin{cases} R {base} + \frac{Tokens_{slashed}{N_{majority}}, & \text{ecnm } v_j =
v_{median}\\ -Stake_j, & \text{ecamn } v_j \neq v_{median} \end{cases}S$

6. lOpnanyeckune 6apbepbl U NYTU rAPMOHU3ALUU

1. MNpobnema d¢opc-markopa M CYLLECTBEHHOIO M3MeHeHuss obcToATenbcTB (rebus sic stantibus):
HensmeHsaembln Kog, He cnocobeH camocToaTenbHO KBannduumposBaTb Gopc-maxKopHble CobbITUA. PelleHnem
ABNAETCA MCNONb30BaHME MMBPUAHBIX CMapPT-KOHTPAKTOB C myabTunoanucbto (Multi-sig) uan BpemeHHbIM
opaKynom-apbuTpom.

2. Mpobnema o06paTMMOCTM W HEAENCTBUTENbHOCTM CAEeNOoK: B KiaccMyeckom npaBe cAaeska,
COBepLEeHHan NofA BAvAHMEM obmaHa WMAM 3abAayXKAeHMA, NPU3HAETCA HeAeNCTBUTENbHOM C MpoBedeHMEM
OBYCTOPOHHEN pecTUTyumn. B 610KYeiMHe TpaH3aKUMIO HeNb3s KOTMEHUTb» — PeCcTUTYLMA BO3MOXKHA TO/bKO
nyTem co3aHusA KOMMeHcaLMoHHOM obpaTHol TpaH3akuumn (Compensating Transaction).

3. MaeHTudMKauMAa CTOPOH M NpPaBOCYOBLEKTHOCTb: Mcnonb3oBaHMEe MNCEBAOHUMHbIX My6AUUYHBIX
appecos (S0x...S) 3aTpyaHseT ycTaHOBAEHWE MPaBOCMOCO6HOCTM M AEeecnocobHOCTM CTOPOH, 4YTo TpebyeT
BHeApPEHUA CTaHAapTOB AeLeHTpaAn3oBaHHOM naeHtudmKkauum (DID — Decentralized Identifiers) n Soulbound-
ToKeHoB (SBT).

7. 3aKkntoveHune

BIOKYEIH 1 CMapT-KOHTPAKTbI He YNpasaHAT 40roBOPHOE NPaBo, HO TPAHCHOPMUPYIOT Mo U3 UHCTUTYTA
nocmM@akmym-3awumel B UHCTUTYT IpeseHmMUBHO20 aA20pUMmmuUYecKko2o obecrnevyeHus. byayuiee A4OFOBOPHOroO
NnpaBa /JIEXXUT B KOHBEPreHUMW KNacCUYECKOW pPUCNpPYyAEHLMM U NPOrPaMMHON MHXKEHepuu: co3gaBaemble
rTMbpuaHble cMmapT-topuaMYeckne KoHTpakTbl (Smart Legal Contracts) coBmeLlaloT TEKCTOBYHO OPUAMYECKYIO
bopmy ONA paspelleHMa CAOMKHbIX HecTaHAapTHbIX CMOPOB B CyAaXx M anropuTMUYECKMI Kog Aans
aBTOMATUYECKOrO UCMOIHEHUA CTaHAAPTHLIX 0653aTeNIbCTB.

CnM1CoK Ucnonb3oBaHHOW NTepaTypbl:

1. Szabo, N. (1997). Formalizing and Securing Relationships on Public Networks. First Monday, 2(9).
2. De Filippi, P., & Wright, A. (2018). Blockchain and the Law: The Rule of Code. Harvard University Press.
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3. Werbach, K. (2018). The Blockchain and the New Architecture of Trust. MIT Press.
4. Leshinsky, R., & Zeleznikow, J. (2021). Smart Contracts and Decentralized Dispute Resolution: The Kleros
Protocol. Journal of Dispute Resolution, 2021(2), 45-68.
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YAK 343.163
Onnmos VY.A4.
CTYAeHT, «Boarorpafackuit rocysapcTBeHHbIN YHUBEPCUTETY,
r. Bonrorpag, Poccua
HayuHbI pyKoBoguTenb: Asaposa E.C.
KaHANAAT IOPUANYECKUX HAYK,
JOoLeHT Kadegpbl yrosIOBHOIO NpaBa U npouecca,
«BonrorpaacKkuii rocyapcTBeHHbIN YHUBEPCUTET»
r. Bonrorpag, Poccua

YYACTUE NPOKYPOPA B CYAEBHOM PA3BUPATE/IbCTBE YTOJ1IOBHbIX AE/1 B OTCYTCTBUE NOACYAUMOTIO

AHHOTauuA

B cTaTbe paccmaTpuBaeTCsa posib roCyAapCTBEHHOrO 06BUHUTENA NPK pa3bupaTenbCTBe YroNOBHbIX AeN B
oTcyTcTBME noacyanumoro (4. 5 ct. 247 YMK PD). AHanmsupytoTcAa NpoBepKa OCHOBaHMIA 3a04HOTO PAaCCMOTPEHMUS,
[0Ka3aTeNIbCTBEHHAA AeATEe/IbHOCTb MPOKypopa B YCAOBMAX OFPaHUYEHHOM COCTA3aTe/IbHOCTM, OTKa3 oT
06BUHEHMA W MeXAyHapoaHble CTaHAapTbl CnpaBegaMBoOro cyga. [lenaetca BblBOA, YTO 3aKOHHOCTb U
0OBEKTMBHOCTb AEMCTBUI MPOKypopa ONpeaenstoT, OCTaHeTCA /M 3304YHbI  MOPALOK  NErMTUMHbLIM
ncKnoyeHnem. MNpegnaraetcs obecneuyntb eaMHOOHPa3HYO NPOBEPKY OCHOBAHUI 3a04HOMO pa3bupaTenbCTBa.

Kntouesble cnosa:
NPOKYpPOP; roCyAapcTBEHHbI 06BUHUTE/Nb; 3a04HOE Pa3bupaTebCTBO; OTCYTCTBME NOACYANMOrO;
COCTA3aTE/IbHOCTb; NPABO Ha 3alUNUTY; OTKa3 OT 06BUHEHUS.

MpoKypopcKasa AesTeNlbHOCTb B YrOJIOBHOM CyA0MNPON3BOACTBE He CBOAUTCA K GOPMANbHOMY YYacTUIO B
cynebHbix 3acegaHusx. FocyaapcTBeHHbIN 06BMHUTENb NPEeACTaBASAET B cyae Nyb6ANYHbIA MHTEPEC, OTBEYAET 3a
3aKOHHOCTb M1 060CHOBaHHOCTb OOBMHEHMA U COA4ENCTBYET NPaBUAbHOMY paspelleHuto gena. Ocoboe 3HayeHUe
3Ta GyHKUMA npuobpeTaeT Tam, rae 3aKoHoAaTesb AOMycKaeT OTCTyn/aeHusa oT obwumx npasun cyaebHoro
pasbupaTtensctBa. OAHO M3 TaKMX OTCTYMJIEHWI YCTaHOBNEHO 4YacTbto 5 ctateum 247 YMNK PO [1]: B
WCKNTIOYNTENbHBIX Cly4anx pasbupaTtenbCTBO AOMNYCKAaeTcA B OTCYTCTBME NOACYAMMOro, KOTOPbIA HaxoamuTca 3a
npegenamu tepputopun Poccuitickoit deagepaumnn n (Mnn) yKNOHAETCA OT ABKKU B cya. YacTb 4 TOM e cTaTbM
[ONyCKaeT pacCMOTPeHMEe Aena B OTCYTCTBME MOoACYAMMOro No ero cob6CcTBEHHOMY XOAaTalCTBY, HO NMLb NO
Aenam o NpecTynneHnsx HebonbWon 1 cpegHel TaxkecTu. 3Ta CMTyaums CTPOUTCA Ha BOJIEM3BABAEHNUM CAMOro
noAcyAMMOro U B HacToAllel paboTe He paccmaTtpuBaetca. MMeHHO npu pasbupaTenbcTse No 4actu 5 ponb
NpoKypopa ocobeHHO 3ameTHa, MOCKOJIbKY OT ero nosnuMmM BoO MHOrOM 3aBUcUT, ByayT nm cobnoaeHbl npasa
06BUHAEMOTrO NPU OrpaHMYEHNN MPUHLMNOB HENOCPEACTBEHHOCTM W COCTA3ATENIbHOCTY.

O6wwmMm npaBMNOM OCTaeTcsa ob6sa3aTeNlbHOE NPUCYTCTBUE NoacyauMMOoro B cyaebHom 3acegaHum (4. 1 cr.
247 YMNK P®) [1]. OHo obecneumnBaeT peanmsaumio Npasa Ha 3allMTY, COCTA3ATEIbHOCTU N HENOCPeACTBEHHOCTH
WUCCNeAO0BaHUSA [0Ka3aTeNbCTB. 3a04HbIM  MNOPAAOK ABAAETCA  UCKAOYEHWEM, 4YTO MOAYEPKUBAKOT W
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nccneposatenn. Mo mHeHuto Asaposon E.C., «nog dopmoli ctaguii cyaebHoro pasbupaTtenbctea NOHUMAETCS
Bblpa*KeHMe NpoLeccyabHON NociefoBaTENbHOCTM NpoBeAeHUA cyaebHoOro 3acefaHma, KoTopas Hanbonee
paunoHanbHa ANA pa3pelleHMA 33434y YroloBHOro npouecca. 3a04HOe pacCMOTPeHME Aena yCcTaHaB/ivMBaeT
HaNM4Me HEeKOTOPbIX W3bATMIA M3 NPUHULMNOB YroJIOBHOrO npouecca WM obwmx ycnosui cyaebHoro
pasbupatenbcTea» [2, c. 101]. U3 3ToM no3numm cneayeT, 4To 3ao4Has Gopma He OTMeEHAET PyHAAMEHTaIbHbIX
NPUHUMNOB, @ Wb BUAOU3MEHAET YCNOBUA UX peanm3aumn. KOHCTUTYLUMOHHbIA Cya PP nogvepKuBaeT, yuto u.
2 c1. 123 KoHctuTyumm PP [3] aonyckaeT MCKAOYEeHUs M3 3anpeTa 3a04HOro pasbupaTenbcTtBa Ha OCHOBAHWUM
denepanbHOro 3aKoHa, To ecTb TpeboBaHWe OYHOCTU He aABnAeTca abcontoTHbiM (OnpeaeneHune ot 12.05.2016
Ne 1002-O) [4]. YcnoBuem npu 3TOM CAYXWUT TO, YTO npoueaypa B Lesom obecneymBaeT crnpaBennBoe
CyAONpPOU3BOACTBO M 3aWMUTY Npas noTepneswux [5, c. 148]. KomneHcMpoBaTb BO3HMKAIOWME OFpaHUYEHUA
NpW3BaHbl NPOLLECCYasibHbIE FAPAHTUM, N NPOKYPOP KaK YHAaCTHUK, HAZENEHHbIN BAACTHBIMW MNOJHOMOYUAMU U
0653aHHOCTBIO AEMCTBOBATL B PaMKaX 3aKOHa, BXOAWUT B YMC/IO TeX, KTO 3TU rapaHTumn obecneymsaer.

MpaBoBoOW cTaTyc NpoKypopa onpeaensetca ctatbelt 37 YMK PO [1], cornacHo KOTOPOM OH OcyLLecTBaseT
OT MMEHM roCcyAapcTBa Yro/ioBHOE npecnefoBaHME U NOAAEPMKMBAET rOCYyAapCTBEHHOE 0OBMHEHWE B cyae.
CraTbs 246 YIMK PO [1] ycTaHaBAMBAET, UTO yyacTne 06BUHUTENA B cyaebHOM pa3bupaTennbcTee o6s3aTesnbHO, a
no Aenam ny6AMYHOro u YacTHo-NybAMYHOro 06BMHEHMA 06A3aTENBHO YYaCTUE FOCYAAPCTBEHHOMO 06BMHUTENS,
KOTOPbIA MNPeAcTaBAseT A0Ka3aTeNbCTBa, Y4acTBYET B MUX WUCCNe40BaHUU W M3NAraeT Ccyay CBOE MHEHWe Mo
cylecTsy ob6BMHEHMA. [nA 3a04HOro pa3dbupaTencCTBa 3aKOH He AenaeT M3bATUI M3 3Toro npasuna. B
OTCYTCTBME MOACYAMMOrO MPOKYPOP OCTAETCA eAMHCTBEHHbIM MpeacTaBUTeNleM [OoCyAapcTBa, KOTOPbI
HenocpeacTBEHHO M3naraet n 06ocHoBbIBaeT 06BMHEHME B OTKPLITOM COCTA3aTE/IbHOM NpoLecce, U nepes, HUM
CTOMT 3aZa4a COXPaHUTb 6BaNaHC CTOPOH, HECMOTPSA HA OTCYTCTBUE OLHOMO M3 F1aBHbIX YYaCTHUKOB.

MepBblit KPyr BONPOCOB, r4e NPoABAAETCA AeATe/IbHOCTb NPOKYPOPa, CBA3AH C OLLEHKOW OCHOBaHUI ans
33a04HOro pasbupartenbcTsa. B pegakumm ®egepanbHoro 3akoHa ot 21.04.2025 Ne 101-d3 [6] wacTb 5 ctaTomn 247
YMK P® [1] ponycKaeT Takoe pa3bupaTenbCTBO NO AeNaM O TAKKUX U 0COO0 TAKKMX NPECTYNEHUAX, @ TaKKe No
Aenam o page npecTtynaeHnin HebobLWOWN UK CPeaHEN TAKECTU, NPAMO NepPeyYnceHHbIX B HOpMe (B 4aCTHOCTH,
npeaycmoTpeHHbIx ctatbammu 205.2, 207.3, 280, 280.1, 282, 284.1 YK P® [7], B yKa3aHHbIX 3aKOHOM 4acTsXx).
O6na3aTeNIbHbIMM YCIOBUAMM OCTAOTCA TO, YTO NOACYAUMbIN HaxoauTcA 3a npegenamm Poccuiickoit degepaumm
M (UAKN) YKNOHAETCA OT ABKM, YTO OH He MpPMBJIeYEH K OTBETCTBEHHOCTM Ha TEPPUTOPUU WMHOCTPAHHOrO
rocyfapcrea no AaHHOMY ey U Y4TO Cay4vait ABAAETCA UCKIOUYUTEIbHBIM. 3aKOH HEe PacKpbIBAET 3TO NOHATUE, U
B MPaKTMKe Noj, HUM NOHMMAIOT, B YAaCTHOCTM, O0CObYO0 O6LECTBEHHYIO ONACHOCTb AEeAHUS, He0bXO04MMOCTb
BO3MELLEHMA MOTepneBlIEMY CyLLeCTBEHHOro Bpena, 6e3pe3y/nbTaTHOCTb pPO3bICKA M HEBO3MOXKHOCTb
3KCTPAANLMN, OPUEHTUPYACL HA PAa3bACHEHUA, AaHHble B M. 13 noctaHoBneHUA MNneHyma BepxosHoro Cypa PO
0T 22.12.2009 Ne 28 [8]. TocyaapCTBEHHbIM 06BUHUTENb A0MKEH YOEANTbCA, YTO BCE 3TU YCN0BUA COBNIOAEHDI,
M 06OCHOBAaTb WX MaTepuanamu Jena: ceegeHuamMn o6 o06bABNEHMM pPO3bICKA, MNPUHATBIX Mepax Mo
YCTAaHOB/IEHNIO MECTOHAXOXKAEHUA OOBMHAEMOro, U3BELLEHUN O BPEMEHW U MecTe 3acefaHus. MOCKONbKY
XO[aTaNCTBO CTOPOHblI O MpPOBeAeHMM pas3bupaTesnbcTBa B OTCYTCTBME NOACYAMMOTO BAEYEeT HasHauveHue
npeasapuTenbHoro caywanus (cr. 229 YK P®) [1], no3uumio no sTomy BOMpocy NPOKYypop M3naraet yxe Ha
3TOM 3Tane. TemM camMbiM OH BbINOJIHAET He TO/IbKO OOBUHUTE/IbHYIO, HO U BAU3KYIO K Hag30pHON GYHKLMIO,
MOCKOJIbKY He [O0MyCKaeT HapyleHWn npoueaypbl, KOTOpble MOBAEKAM Obl OTMeEHY OyAayliero npurosopa.
Eprawes E.P. n CasenbeBa E.A. Ha3bIBalOT TaKylo AeATE/IbHOCTb HEHAA30PHOM NPOLLECCYaIbHOM MPOKYPOPCKOM
NPOBEPKON, B XO4€ KOTOPOM rocyAapCTBEHHbI 06BUHUTE b BbIABAAET HapyLWEeHWA 3aKOHa, AONYLEHHbIE Npu
pocynebHom NpoM3BOACTBE, U pearMpyeT Ha HUX, B TOM YMCe OTKa3OM OT OOBUHEHMA UM €ro N3MeHeHMeMm [9,
c. 1365—-1368]. Mo nx MHeHWIO, BCE NPOBEPOYHbIE AEeNCTBUA NPOKYPOpa OnocpeaoBaHbl CyA0oM, MOSTOMY TaKas
NPoBepPKa He NOCAraeT Ha HE3aBMCMMOCTb CYAa U CAYXKUT cnpaBeansomy npasocyaumto [9, c. 1367].

BTopo Kpyr BOMPOCOB KacaeTcA [O0Ka3aTe/bCTBEHHON [AeATeNbHOCTM NpoKypopa. OTcyTcTBue
noACyANUMOro AULWWAET CyA, BOSMOMKHOCTU YC/bIWATb €ro NMoKas3aHMA M OUEHUTb NMO3ULMIO 3aWwuTbl B MOJIHOM
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obbveme. PopmanbHO COCTA3ATENBHOCTL COXpaHseTca 6aarofapa 06A3aTeNbHOMY yY4aCTUIO 3aLLUTHMKA (4. 6 CT.
247 YNK P®) [1], KoTopbI NpUrnatlaeTca NoAcyAMMbIM, a NPU ero oTCYyTCTBUM HasHavaeTcs cyaom. DakTuyeckm
e BO3MOXHOCTU 3alUMTbl OrpaHMYeEHbl, NMOCKONbKY aZBOKAT /MWEH MPAMbIX YKasaHui goseputens. Ldaxe
OWCTaHLUMOHHOE y4yacTue NoacyAMMOro nocpeacTsom BuAeo-KoHbepeHu-cBA3u, no oueHke MM.B. Kosnosckoro,
OCJIO}KHAET ero KOHTAKT C 3aLUUTHUKOM M 3aTPYAHAET OLEHKY AOCTOBEPHOCTM A0KA3aTesbCTB, @ 3HAYMUT, U
peanns3aumio cocTasaTesIbHOCTU M NpaBa Ha 3awmTy [10, c. 407]. BmecTe ¢ Tem aBTOpP CYMTAET TaKoe yyacTue,
[0MNycTMMOe TONbKO NO X0A4aTalCTBY MOACYAMMOro, YMECTHOM aNbTepHATUBOM 3a04YHOMY Pa3bupaTenbcTey U
npepgnaraet paspaboTtaTb NOPAAOK y4aCTMA KL, HAXOAALWMXCA 3a Npegenamm Poccnn, yepes aunaomaTnyeckue
npeacTaBUTENbCTBA U NMPABOOXPAHUTENbHbIE OpPraHbl MHOCTPaHHbIX rocyaapcTts [10, c. 407-408]. U3 aToro
BbITEKAET MOBbIWEHHOE TpeboBaHWE K rocyAapcTBEHHOMY 06BUHUTENt0. OH A0MKEH NPencTaBAATb TO/bKO
[ONYyCTUMbIe, [AO0CTOBEPHble M AO0CTAaTOYHble [A0Ka3aTesibCTBa, HE MNOAMEHATb MOJIHOTY MCC/ea0BaHuA
06CTOATENLCTB Aena CCbINKOM Ha HEeABKY MNOACYAMMOro U OOBEKTMBHO OTHOCMTBCA K A0BOAAM 3alMTbl.
O6BUHUTENbHAA AEATENbHOCTb, He CAEPXKMBAEMAA JIMYHbIM MPUCYTCTBMEM MOACYAMMOrO, MOXKET CTaTb
OAHOCTOPOHHEN, M NpeaynpeauTb TaKOW MepeKkoc NpoKypop obas3aH npexpe Bcero cam. Ecam B xope
pa3bupaTenpCTBa OH MPUXOAMT K ybewAeHWto, YTO NpeacTaB/ieHHble [OKa3aTes/bCTBa He MOATBEPXKAAOT
06BMHEHME, TO cOrnacHo Yactu 7 ctatoun 246 YMNK PO oH 0TKa3biBaeTca OT 00BMHEHWUA M U3NaraeT cyay MOTUBbI
0TKa3a, a Mo 4YacTu 8 TOM Ke CcTaTbi BNpaBe U3IMEHUTb 0OBUHEHWE B CTOPOHY cmsAryeHua [1]. KOHCTUTYUMOHHO-
NPaBOBOM CMbIC/1 3TUX NONOXKEHWUIN BblN packpbIT B MocTtaHoBAeHUN KoHcTuTyumoHHoro Cyaa P® ot 08.12.2003
Ne 18-M [11]. Mo HabatoaeHuto M.B. /lanaTHMKoOBa, 0683aHHOCTb CyAa NPEKPATUTb A0 NPU OTKA3e NPOKypopa
OT 06BUHEHMA (4. 7 cT. 246 YK P®) Ha npakTMKe He 6e3ycnoBHa: CoOrnacHo pasbAcHeHUAM NaeHyma BepxoBHOro
Cypa P® ot 19.12.2017 Ne 51 [12], Takoe pelleHWe NpUHUMAETCA Noc/e UCCNefoBaHUA maTepuanos aena B
COCTA3aTe/IbHOM NpoLeaype U 3aCNyLIMBAHUA MHEHU CTOPOH 06 060CHOBAHHOCTM No3uuum obBuHUTENA [13, C.
152]. ABTOop AenaeTt BblBOA, YTO OTKAa3 0OBUMHUTENS He ABAAeTCs 06A3aTenbHbIM A5 CyAa M He CBA3bIBaeT
BbllecToAwWwMe cyabl [13, c. 154]. B 3a04HOM pa3bupaTesibCTBE STOT MEXAHM3M HE MEHEE BaXKEH, YEM B OObIYHOM,
NMOCKO/IbKY OH 3aMeHSieT TOT CaMbli KOHTPO/Ib, KOTOPbIA B WMHbIX YCNOBMUAX OcylecTBasna 6bl no3vums
noAcyAnMOro.

TpeTnin Kpyr BONPOCOB CBA3aH C MeXAYyHapOoAHbIMU cTaHaapTamu. Poccuiickaa Pegepauma npekpatuna
yyactne B KOHBEHLMM O 3aLLUTe NpaB Ye/NOBEKA M OCHOBHbIX cBo60oA, [14]: cornacHo ®PenepanbHOMY 3aKOHY OT
28.02.2023 No 43-d3 oHa cuuTaeTcs yTpaTusLuen cuny ana Poccum ¢ 16 mapta 2022 roga [15], a EBponeicKkuii
Cy/i, No NpaBaMm Ye/I0BEKA COXPaHAET IOPUCAMKLNIO B OTHOWEHUN GaKTOB, MMEBLUMX MecCTO A0 16 ceHTabpna 2022
roga [16]. PepepanbHble 3akoHbI 0T 11.06.2022 Ne 180-d3 [17] n Ne 183-d3 [18] 3aKpenuam, YTo NOCTAaHOBIEHMSA
EBponeinckoro cyaa no npaBam YesioBeKa, BCTyNMBLIME B cuay nocae 15 mapta 2022 roga, He UCNONHAIOTCA, @ UX
NPUHATHE He ABNAETCA OCHOBaHMEM A/1A NepecMoTpa cyaebHbix akToB. Tem He meHee no3unumm Cyaa coxpaHAaoT
3HAYeHWe A1 TEOPUUN N CPABHUTENBHOTO aHaAM3a. OH HEOAHOKPATHO YKa3blBaJl, YTO 3a04HOE OCYKAEHNE CaMo
no cebe He NPOTUBOPEYUT CTaTbe 6 KOHBEHUMW, €CAN BAACTU NPeANPUHSAAN BCE BO3MOXKHOE, YTOObI HAWTH
06BMHAEMOrO U COOBWUTL eMy O MPeACTOAWMX CNYLIAHUAX, @ OCYXKAEHHbIA COXPaHAET NpPaBO Ha MOJIHbIN
nepecmoTp aena no cyuectsy («Konouua npotns Utanum», 1985 [19]; «Celigosuy npotus Utanuny», 2006 [20]).
MeKayHapOAHbIN MAKT O rPaXKAaHCKMUX U NOAUTMYECKMX NpaBax [21], yyacTHMKOM KoToporo Poccua ocTaeTcs,
rapaHTUpyeT NpaBo 6biTb CYyAUMbIM B CBOEM MpuUcyTcTBUM (noan. «d» n. 3 cT. 14), ogHaKo, N0 Pa3bACHEHUIO
Komuteta OOH no npaBam Yyenoseka, pa3bunpatenbcTBO B OTCYTCTBME OOBMHAEMOrO 4OMNYCTUMO, €C/IN OH Obin
3abnaroBpemeHHO yBEAOMNEH M OTKA3a/ICA BOCMO/b30BATbCA 3TUM npasBom [22]. 3Tn KpuTepuu, He Byayum
0653aTeNIbHBIMWU AN18 POCCUMCKUX CY[0B, COrNacytoTca ¢ TpeboBaHMAMM OTEeYECTBEHHONO 3aKOHOAATENbCTBA:
06A3aTeNIbHbIM y4YacTMeM 3alUMTHUKA M OTMEHOM 3a04YHOro MNPUroBopa MpPU YCTPAHEHUM O6CTOATENbCTB,
NOCNYXNBLUINMX OCHOBaHMEM /151 3a04HOTr0 pasbupatenbctsa (4. 6 1 7 c1. 247 YNK PO) [1]. Ana npoKypopa oTcloaa
cnepyet NPaKTUYECKUI BbiBOA: OH Ao/mKeH 06pawiaTb BHMMAHWE Cyha Ha AOKasaTeNbCTBa Haa/iexallero
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M3BeLEeHNA NOoACYAMMOro, Ha MPUHATbIE Mepbl N0 obecneyeHUo ero ABKM M Ha OTCYTCTBUE CBeAEHUN 06
YBAXKUTE/bHbIX MPUUYUHAX HEABKWU, MOCKONAbKY OT 3TOrO 3aBMCUT YCTOMYMBOCTb MPUroBOpa MNpU MPOBEPKE
BbILLECTOALLMMM CYyAaMM.

HakoHeu, 3HaYMMOCTb NPOKYPOPCKOM AEATENBHOCTU NPOABAAETCA M HA NOCAeAytowmMX 3Tanax. B cnyyae
yCTpaHeHMA 06CTOATENbCTB, HAa3BaHHbIX B 4acTh 5 ctatbn 247 YINK P, Hanpumep npu NosBAEHUN OCYXKAEHHOTO,
33a04HO BbIHECEHHbIN NPUTOBOP NO XOA4aTaNCTBY OCYKAEHHOTO UN ero 3alWMTHUKA OTMEHAETCA B NOPAAKE rNaBbl
47.1 YK P®, nocne yero pasbupaTtenbctBo NpoBoaMTcs B 06blMHOM nopaake (4. 7 cT. 247 YNK PO) [1]. 310
BOCCTaHAB/IMBAET HAapPYLLEHHOE NPaBO Ha 3awuTy. [POKypop BHOBb y4acTBYeT B cyAebHOM 3aceaHN U JOMKEH
3aHATb MNO3ULMIO, OCHOBAHHYIO Ha 3aKOHE, @ HEe HA CTPEMJIEHUM COXPaHUTb COCTOABLUMIACA MPUroBOpP Nt06OIM
LeHo. MMeHHO Takoi noaxon COOTBETCTBYET KOHCTUTYLMOHHOMY Ha3HayeHWI0 MPOKypaTypbl U 3ajadvam,
KOTOpble CTaBUT Nepes, cy40npon3BOACTBOM 3aKOHOAATEb.

Takum ob6pasom, yyacTve NpPokypopa B cyaebHOM pasbupaTensCTBe B OTCYTCTBME NOACYAMMOTO HeNb3A
CYUMTaTb TEXHUYECKOW pPa3HOBMAHOCTbIO OObIMHOTO y4acTuA rocyAapcTBeHHoro obsuHUTens. OHo Tpebyet
MOBbILWEHHOM OTBETCTBEHHOCTM, MOCKOABLKY NPU U3BATUAX U3 OBLUMX NPUHLMNOB CYA0MNPON3BOACTBA, O KOTOPbIX
nuwet Asaposa E.C. [2, c. 101], MMeHHO OT A0OPOCOBECTHOCTN U 3aKOHHOCTU AENCTBUN NMPOKYpPOpa 3aBUCUT,
OCTaHeTCA /M 3a04HbIN NOPALOK NETUTUMHbBIM UCK/IIOYEHUEM UM NPEBPATUTCA B UCTOYHMK HapyLeHWN npas
Yyenoseka. PacwwmpeHne nepeyHs cOCTaBOB, MO KOTOPbIM AOMNYCKAETCA 3ao04yHOe pa3bupaTtenbcTBo, Aullb
ycunmMBaeT 3TO 3HaveHue. CoBepLlUIEHCTBOBAHWE MPOKYPOPCKOM NpPaKTMKM B 3Tol cbepe npeanonaraer
€4MHO06Pa3HY0 NPOBEPKY OCHOBAHMI A1 3a04HOI0 PAaCCMOTPEHUSA, 0OBEKTMBHOE NoaaepiKaHme 06BUHEHMA
W nocnepoBatesibHoe cobatogeHne NpaBoBbiX No3uLMn KoHcTUTyumoHHoro Cyaa P®, a Takxke obLwenpmaHaHHbIX
MeXAYyHapOoAHbIX CTaHAAPTOB CNpaBes/IMBOro cyaebHoro pasbupartenbcTsa.
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YAK 34
Xyaabies .,
CTyaeHT UHCTUTYT TeNEKOMMYHMKALMIA U MHPOPMATUKM TYpKMEHUCTaHa
I. Awxabag TypKMeHUCTaH
HayuHbii PykoBoguTenn: AHHaaypabiesa l'.,
Mpenopasatenb MHCTUTYT TENEKOMMYHUKAUMN U MHGOPMATUKMN TypKMEHUCTaHa
I. Awxabag TypKMeHUCTaH

TPYAOBOE NPABO, ANCTAHUUOHHAA 3AHATOCTb U TMI-9KOHOMMUKA HA LLUGPOBOM PbIHKE TPY/[IA:
MPABOBbIE MEXAHU3MbI, MATEMATUYECKUE MOJE/IN U PETYIUPOBAHUE NNIATOOPM

AHHOTauuA

B cTaTbe wuccnepyeTca KOHUENTyasbHas M WMHCTUTYUMOHaNbHAA TpaHcPopmauma pbiHKA Tpyda nog,
BO3ENCTBMEM LMPPOBbLIX MNNaTGOPM, AUCTAHLUMOHHOW 3aHATOCTM (remote work) M rUr-skoHoMuKK (gig
economy). lpoaHanM3MpoBaHbl NPaBOBble KOAAU3UM KBanUbUKaUMW TPYyAOBOro craTyca nnatGOpMeHHbIX
3aHATbIX (Npobiema «paboTHMKa» VS KHE3ABUCUMOTO NOAPSAAUYMKA») B KOHTEKCTE MEXKAYHAPOAHOM NPAKTUKN U
aupektns EC. lMpepacrtaBneHa maTtemaTUyeckaa MOZLENb OUEHKM WHAMBMAYANbHOTO pUCKa WU GYHKUMK
NoNe3HOCTU rMr-paboTHMKA B YCI0BUAX BONATUALHOCTU CNPOCa WU OTCYTCTBMA COLMAsbHbIX rapaHTuii. NposeaeH
CPaBHUTE/IbHbIA aHan3 TPAAUUMOHHOM, AUCTAaHUMOHHOM M nAaTGOPMEHHON MoOAesiel 3aHATOCTM Mo
HOPMATUBHbLIM WU 3IKOHOMUYECKMM NapamMeTpam.

KnioueBble cnosa:
rMr-skOHOMMUKa, ANCTAaHLUMOHHAA paboTa, TPyA0BOE Npaso, N1aTpopMeHHbIM Tpya, HE3AaBUCUMbIN NOAPAAUMK,
anroputMmuyeckmin meHegxmeHT, Uberization, coumanbHble rapaHTum.

1. BBepgeHue u TpaHchopmMaLLMa Napaanrmbl 3aHATOCTH

Undposan TpaHchopmaLmsa 3KOHOMWMKKU MpUBEAET K cABUIY OT BecCpoYHbIX TPYyAOBbIX LOTOBOPOB C
GUKCMPOBaHHBIM PabouyMm MecTOM K TMBKMM, AeueHTPasM30BaHHbIM M OMNOCPEeAOBaHHLIM aNroOpPUTMaMM
dopmam B3anmogencrTeuns.

PasButme akocuctem (Uber, Upwork, Yandex, TaskRabbit) cdopmnpoBano rur-skoHoMuKy (0T aHra. gig —
pa3oBoe 3ajaHue), B KOTOPOM TPyAoOBble OTHOLIEHWA 3aMEHAIOTCA TPaH3aKUMOHHbIMU KOHTPaKTamu Ha
BbIMNOJIHEHNE KOHKPETHBbIX 333a4. MapannenbHO C STUM AUCTAHLUMOHHAA 3aHATOCTb U3 IOKA/IbHOTO SKCMEePUMEHTa
npespaTMaacb B CTaHAAPT KOPMNOPaTUBHOIO ynpaB/ieHUs, NOAHAB BOMPOCHI HOPUCAUKLMM, OXPaHbl Tpyda W
umdpoBoro npasa Ha OTKAKOUYeHMe (right to disconnect).

2. MpaBoBoi1 cTaTyC NAATPOPMEHHbIX 3aHATLIX: MEXAYHaPOAHbIE KONNN3UU

[naBHOW NpaBoBoOi NPobeMoit FTMr-SKOHOMUKM ABAAETCS MUCKNaccudmrKauma (HeBepHoe onpeaeneHune
cTatyca) ucnonHutenei. NaatpopmeHHble KOMNAHNUN NO3ULMOHMPYIOT ceba KaK TEXHOIOMMYECKME NOCPEeaHNKN
(mapkeTnnericbl), a McnonHWUTENEM — KaK He3aBUCMMbIX MOApsAAYMKOB (independent contractors), uyTo
ocBoborKaaeT 6U3HeC OT ynnaTbl B3HOCOB B pOH/bI COLMANbHOMO CTPAaX0BaHWA, NPeA0CTaBIeHNA ONNaYnBaeMbiX
OTNYCKOB M MUHUMAa/IbHbIX FrapaHTMIM ONaaThbl TPyAa.

[ 1
| Kputepun knaccuduKkaumm craTtyca

| - |
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| Tpyaosoii gorosop | | TpaxaaHcko-npasosoi |

| (Employee) | | KOHTPaKT |

- - - -
| ® Mpamoii KoHTpoNb U Haga3op | | ® ABTOHOMUSA B rpaduke |

| ® dukcuposaHHasa onsiaTa Tpyaa | | » CobcTBEHHbIE CpeacTBa TPyAa |

| ® CoumanbHble rapaHTum (60nb- | | ® HeceHne 6usHec-puckos |

| HWuHble, oTNyCKa, neHcus) | | ® Onnata 3a pesynbrar |

CynebHble npeueaeHTbl U 3aKOHOAATEeIbHblE MHUUMATUBDI:

1. Tect ABC (CWA, KanudopHua / AB5): 3akoHogaTenbHasa nNpe3ymnuusa, COFNacHO KOTOPOW
WCMNOJIHUTENb CYUTAETCA PAOOTHUKOM MO HalMy, €C/IM HAHMMATENb He AoKaXeT, uTo: (A) ucnonHuTenb cBoboaeH
OT KOHTpona, (B) paboTa BbINoO/NHAETCA BHe OCHOBHOro 6musHeca KomnaHuu, (C) MUCNONHUTENb PErynapHo
3aHMMAETCA HE3aBUCUMOM A,eATeIbHOCTbIO B 3TOM cdepe.

2. [OupektuBa EC o nnatpopmeHHom Tpyae (EU Platform Work Directive): BBeaeHue topuamyeckoit
npesyMnunn TPYLO0BbIX OTHOWEHUI NPU HANUYMKM NPU3HAKOB aNrOPUTMMUYECKOrO KOHTPOAA (aBTOMaTMYecKoe
pacnpeaeneHue 3a4a4y, MOHUTOPUHT KayecTBa, orpaHuyeHmne cBobopl Bbibopa Tapudos).

3.  Anroputmuyeckuit meHemkmeHT: McnonbsoBaHne WU-anroputmoB ana ae-$pakTo pPyKoBOoACTBA
paboTHMKOM (LeaKTMBALLMA aKKayHTa, WTpPadHble CaHKLMU, AMHAMUYECKOE LLeHOOOPa30oBaHME), YTO INLLAET FUr-
3aHATOCTb K/IIOYEBOTO NPU3HAKa HE3ABUCMMOTO NOAPALa — MOJIHON aBTOHOMMUM.

3. MatemaTuyeckoe moae/IMpoOBaHNE PUCKOB U NOJIE3HOCTU TUT-PaboTHUKA

Mepexod oT cTabMAbHOIO OKNaAa K TMIr-MOAENN NePEKNAAbIBAET SKOHOMUYECKUNE N ONEPALLMOHHbIE PUCKN
c paboTtogartens Ha UCNOJIHUTENA.

3.1. dopmanumsauma GyHKLUN NONE3HOCTU 3aHATOTO

MycTb ucnonHuTenb yaenaet pabote ShS yacos. B cayyae TpaguUMOHHON MAW ANCTaHUMOHHOMN paboTbl
ero goxoa aetepmuHuposaH: SW_{emp} = w_0 \cdot h + S(h)S, roe Sw_0S$ — nouacosas crtaska, $5(h)S —
MOHETU3MPOBaHHaA CTOMMOCTb COLIMA/IbHbIX FapaHTUI (CTPaxoBaHWE, OTNYCKHbIE, NEHCUOHHbIE OTYUCEHMSA).

B rur-skoHOMMKe 4acoBoM Aoxoa ABnAeTca cayyainHon senmnumnHon S\tilde{w}(\xi)S, 3aBucaiuei ot yposHsa
cnpoca S\xi \sim f(\xi)$ n komuccum nnatpopmbl S\gamma \in (0, 1)S. UcnonHUTeNb TakKe HeceT npsAmble
aKcnayaTaumoHHble pacxoabl Sc(h)S (amopTusauma aBTO/TEXHUKM, CBA3b, /IEKTPUYECTBO) U PUCK OTCYTCTBMA
coupmanbHol 3awmtbl S\phi \cdot hS.

OKnaaeman nonesHoCTb rmr-paboTHMKa B pamKax GyHKLUMM NONE3HOCTU C HEMpUATUEM pUCKa (Moaenb
CRRA / Mean-Variance) BblpakaeTca Kak:

SSE[U_{gig}] = E\left[ (1 - \gamma) \cdot \tilde{fw}(\xi) \cdot h - c(h) \right] - \frac{\lambda}{2}
\operatorname{Varj\left( (1 - \gamma) \cdot \tilde{w}(\xi) \cdot h \right) - \phi \cdot h$$

roe:

¢ S\lambda > 0S — ko3adduumeHT HenpuaTma pucka (risk aversion);

e S\operatorname{Var}(\dots)S — aucnepcua poxoda, oOTparkarowas HeCcTabUNbHOCTb 3aKa3oB
(npoucTekatoLyto 13 anropuTMoB NAaTopmbl);

o S\phi$ — yaenbHbI KO3GPULMEHT OLLEHKM NOTEPb OT OTCYTCTBMA COLMAIbHOIO CTPaXoBaHMUA.

3.2. lMopor paBHOBECUA 1 KOMMEHCAUMOHHaA Npemma

3aHATOCTb B TUM-CEKTOPE 3KOHOMMYECKM pauMoOHasibHa AN8 MHAMBMAA TOr4a M TONbKO TOrga, Koraa
SE[U_{gig}] \ge E[U_{emp}]S. OTtciopa MuHMManbHaa HeobxoaMMas oOKuaaemasa CTaBka naatGpopmbl
SE[\tilde{w}]$ nonkHa npesbiaTh 06bIYHYIO CTaBKY Ha BEAVYMHY KOMMNEHCALUMOHHOM Npemun 3a puck (S\Delta
wS):

SSE[\tilde{w}] \ge \frac{1}{1 - \gamma} \left( w_0 + \frac{S(h) + c(h) + \phi \cdot h}{h} + \frac{\lambda}{2}
(1 -\gamma)”2 \cdot h \cdot \operatorname{Var}(\tilde{w}) \right)$$
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MaTematuyeckaas  Mofenb  MOKasblBaeT, 4YTo  npu BbICOKOW BONATU/IBHOCTM  crnpoca
S\operatorname{Var}(\tilde{w})S n Bbicokoit Komuccmum nnatpopmbl S\gamma$S rur-paboTHUK nonajgaer B
CMTYyaLMIO «/I0BYLLKM NpeKapmaTa», Koraa GakTUYecKnii YNCTbIN A0XO0/ 32 BbIYETOM PUCKOB OKasbIiBAETCA HUMXKE
MWHUMa/IbHOTO pasmepa onaaTbl TPYAaA.

4. MNpaBoBoe peryinpoBaHne AUCTaHUNMOHHOM paboTbl U LMdpOoBbIE NpaBa

PasBuTME TexHONOrMi ypaneHHoh paboTbl NoTpeboBano MOAEPHU3AUMU HALMOHANbHBIX TPYAOBbIX
KoZeKcoB. K/toueBble acneKTbl MPAaBOBOIO PEryMpoBaHUA BKAOYALOT:

1. MpaBo Ha oTkatouyeHue (Right to Disconnect): 3akpenneHne npaBa paboTHMKA He oTBeYaTb Ha
paboune cooblieHMA 1 3BOHKM BO BHepaboyee Bpema gaa NpefoTBPALLEHMA SMOLMOHANBHOIO BbIFOPAHUA U
Pa3MbIBaHWUSA FPaHWUL, IMYHOM KU3HM.

2. 3awwuTa nepcoHasnbHbIX AAHHbIX U MOHUTOPUHr: OrpaHuyeHMe WUCNOAb30BaHWUA LWNUOHCKoro MO
(Bossware — KeMnorrepbl, NOCTOAHHAA 3anuncb Beb-Kamepbl). 3aKOHOAATENLCTBO TPebyeT SABHOrO coriacua u
NPO3PaYHOCTN METOAMK KOHTPONS.

3. OxpaHa Tpyaa Ha «ypaneHke»: lOpuandeckoe pacnpegeseHne OTBETCTBEHHOCTM 33 TPABMaTU3M U
3ProHOMMKY AOMaLHero paboyero mecra.

5. 3akntoueHune

LUndppoBoit pbIHOK Tpyaa TpebyeT TpaHchopmaLmmM KNacCUYecKoro TpyaoBoro npasa. *Kecrtkana buHapHasn
cucTema («paboTHUK» VS «CaMO3aHATbINY) NepecTaeT COOTBETCTBOBATL PeasibHOCTU FTMI-3KOHOMMUKM.

MepcneKkTUBHbLIM BEKTOPOM Pa3BUTUSA ABNAETCA CO34aHNE TPETbEro MPOMEXKYTOYHOIO CTaTyca (3aBUCUMbIN
nogpanuunk / dependent contractor), coxpaHawolLLero rmbKocTb rpapuKkos, HO 064A3bIBatOLLErO NAaTPOPMEHHbIE
KOMMaHUN OTYUCNATb B3HOCbI B POHAbI CTPAXOBaHMA MPONOPUMOHANbHO OTPAbOTaHHbIM Yacam, a TaKkKe
obecneunBaTb NPO3PaAYHOCTb a/ITOPUTMOB PEUTUHIOBAHMA U pacnpeseneHma 3aKa3os.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. De Stefano, V. (2016). The Rise of the «Just-in-Time» Workforce: On-Demand Work, Crowdwork, and Labor
Protection in the Gig-Economy. Comparative Labor Law & Policy Journal, 37(3), 471-504.
2. Prassl, J. (2018). Humans as a Service: The Promise and Perils of the On-Demand Economy. Oxford University
Press.
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THE IMPORTANCE OF PEDAGOGICAL APPROACHES AND INDIVIDUALIZED
TEACHING IN INCLUSIVE EDUCATION

Abstract

This article examines the critical roles of modern pedagogical approaches and individualized instruction
within the framework of inclusive education. Inclusive education aims to provide equal learning opportunities
for all students, including those with special educational needs (SEN), physical disabilities, or diverse cognitive
profiles. However, true inclusion extends beyond physical placement in a shared classroom; it requires a
structural transformation of teaching methodologies. This study highlights key pedagogical frameworks, such as
Universal Design for Learning (UDL) and Differentiated Instruction (DI), emphasizing how personalizing learning
pathways enhances both academic success and social integration. The article further addresses the challenges
educators face in balancing general curriculum standards with individual student profiles and concludes with
recommendations for effective practice.

Keywords:
inclusive education, pedagogical approaches, individualized teaching, universal design for learning,
differentiated instruction, special educational needs.

Introduction

Education is a fundamental human right, yet traditional, one-size-fits-all educational systems have
historically marginalized students who deviate from the average cognitive, physical, or socio-emotional baseline.
The global shift toward inclusive education—formalized through internationally recognized frameworks such as
the UNESCO Salamanca Statement and the UN Convention on the Rights of Persons with Disabilities—marks a
paradigm change. Inclusive education is no longer viewed merely as the physical integration of learners with
special educational needs (SEN) into mainstream classrooms. Instead, it is understood as a continuous process
of reforming institutional structures, learning environments, and pedagogical frameworks to accommodate the
full spectrum of human diversity.

At the heart of genuine educational inclusion lies the interplay between overarching pedagogical
approaches and individualized teaching strategies. Traditional instructional models often rely on a standardized
curriculum, uniform pace, and homogeneous assessment methods. While this approach may streamline
administrative and instructional design, it creates systemic barriers for diverse learners. Students with sensory
impairments, neurodevelopmental differences (such as autism spectrum condition or ADHD), learning disabilities
(such as dyslexia), or socio-economic disadvantages frequently struggle under fixed educational paradigms.
Without tailored support, these students face chronic academic underachievement, disengagement, and social
alienation.

Pedagogical approaches in inclusive contexts must move beyond passive integration toward active
accommodation and engagement. Frameworks such as Universal Design for Learning (UDL) advocate for flexible
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learning environments that offer multiple means of representation, expression, and engagement from the
outset. Rather than modifying a rigid curriculum retroactively for specific students, UDL embeds accessibility
directly into lesson design. Complementing UDL, Differentiated Instruction (DI) provides a operational framework
allowing teachers to adjust content, process, product, and learning environments based on an individual
student’s readiness, interests, and learning profile.

Individualized teaching is the operational engine of these broader pedagogical frameworks. It recognizes
that inclusion is fundamentally personal. Effective individualization does not isolate the learner from their peers;
rather, it provides targeted scaffolding—such as assistive technologies, modified tasks, visual aids, or tiered
assignments—that allows the student to meaningfully participate in shared classroom activities. Furthermore,
individualization fosters learner autonomy and self-regulation by honoring each student's unique pace and style
of processing information.

Implementing effective pedagogical approaches and individualized teaching in inclusive classrooms is not
without significant challenges. Educators often face systemic hurdles, including large class sizes, insufficient
professional development, a lack of specialized resources, and rigid standardized testing regimes. Moreover,
successful inclusion requires multi-professional collaboration between general educators, special education
specialists, speech therapists, psychologists, and families. Addressing these structural challenges is essential for
translating inclusive policy into effective classroom practice. This article investigates the theoretical foundations,
practical applications, and necessary systemic conditions for leveraging pedagogical strategies to build equitable,
learner-centered inclusive environments.

References:

1. Booth, T., & Ainscow, M. (2016). Index for Inclusion: Developing learning and participation in schools (3rd
ed.). Centre for Studies on Inclusive Education (CSIE). Bristol.
2. Florian, L. (Ed.). (2014). The SAGE Handbook of Special Education (2nd ed.). SAGE Publications. London.
3. Hall, T. E.,, Meyer, A., & Rose, D. H. (2012). Universal Design for Learning in the Classroom: Practical
Applications. Guilford Press. New York.
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THE IMPACT OF INTERACTIVE TEACHING METHODS ON STUDENT
ENGAGEMENT IN PEDAGOGY

Abstract
This article examines the transformative effect of interactive teaching methods on student engagement
within modern pedagogical frameworks. Moving away from traditional, passive lecture-based instruction, active
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strategies such as problem-based learning, peer instruction, gamification, and case studies foster higher levels
of cognitive, emotional, and behavioral involvement. By shifting the learning dynamic to a student-centered
model, educators cultivate critical thinking, collaborative problem-solving, and sustained academic motivation.
The study reviews current pedagogical approaches, highlights the psychological mechanisms underlying
interactive learning, and provides evidence-based insights into optimizing classroom environments for maximum
engagement.

Keywords:
interactive learning, pedagogical methods, student engagement, active learning, higher education,
educational technology, student-centered instruction.

Introduction

The landscape of modern education has undergone a profound paradigm shift over the past few decades.
The traditional model of instruction—characterized by teacher-centric lectures, rote memorization, and
unidirectional knowledge transmission—is increasingly recognized as insufficient for preparing students to
navigate complex, rapidly evolving real-world challenges. In response to these limitations, contemporary
pedagogical research strongly emphasizes the integration of interactive teaching methods that transform
learners from passive recipients of information into active participants in their own educational journeys.

At the core of this transition is the concept of student engagement, a multidimensional construct
encompassing cognitive, emotional, and behavioral dimensions. Behavioral engagement involves participation,
persistence, and active involvement in learning tasks; emotional engagement relates to students' attitudes,
interest, and sense of belonging within the academic environment; and cognitive engagement refers to the
thoughtful effort students devote to mastering complex ideas and self-regulating their learning processes.
Passive instructional formats frequently struggle to sustain high levels across all three dimensions, often leading
to disinterest, superficial retention, and diminished critical thinking capacity.

Interactive teaching methods directly address these shortcomings by re-architecting the dynamics of the
learning space. Techniques such as problem-based learning (PBL), flipped classrooms, peer tutoring, interactive
simulations, and structured group discussions demand continuous cognitive processing and collaborative effort.
Grounded in constructivist learning theories—most notably those articulated by Lev Vygotsky and Jean Piaget—
interactive instruction operates on the principle that knowledge is actively constructed through social
interaction, dialogue, and hands-on experience rather than merely absorbed. When students interact with
instructional material, their peers, and their instructors, they activate higher-order thinking skills such as analysis,
synthesis, and evaluation.

Furthermore, the integration of digital tools and educational technologies has significantly expanded the
repertoire of interactive pedagogy. Virtual polling systems, collaborative digital boards, gamified learning
platforms, and online discussion forums enable real-time feedback loops, making large-scale active participation
feasible even in high-enrollment courses. This dynamic feedback mechanism allows educators to assess
comprehension continuously and tailor instruction adaptively, while providing students with immediate insights
into their own learning progress.

Despite the established theoretical benefits, implementing interactive teaching strategies presents distinct
challenges. Educators often encounter institutional resistance, time constraints, curriculum rigidities, and initial
student reluctance accustomed to low-effort passive learning. Therefore, understanding the precise mechanisms
through which interactive methods enhance multidimensional engagement is crucial for designing effective
professional development programs and curriculum standards. This article explores the conceptual foundations,
practical applications, and empirical outcomes of interactive teaching strategies, illustrating their essential role
in elevating student engagement and advancing modern pedagogical practice.
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PEDAGOGICAL MONITORING AND EDUCATIONAL QUALITY ASSESSMENT
METHODS IN HIGHER EDUCATION

Abstract
This article explores the systemic role of pedagogical monitoring and educational quality assessment

methods within modern higher education institutions. As university frameworks shift toward outcome-based
education, continuous evaluation becomes vital for maintaining academic rigor and operational effectiveness.
The study outlines core assessment methodologies—including formative, summative, and diagnostic
frameworks—alongside direct and indirect tools for evaluating learning outcomes. Special attention is devoted
to data-driven approaches, digital analytics, and feedback loops that inform curriculum revisions and
instructional design. Ultimately, the paper provides a cohesive conceptual model for integrating diagnostic
assessment into institutional quality assurance, ensuring that educational standards remain aligned with
professional competencies and evolving societal demands.

Keywords:
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outcomes, diagnostic evaluation, educational analytics.

Introduction

The modern landscape of higher education is undergoing a fundamental transformation driven by
globalization, technological innovation, and shifting labor market requirements. Universities worldwide are
tasked not merely with the transmission of theoretical knowledge, but with cultivating adaptable competencies,
critical thinking, and lifelong learning capabilities. In this evolving context, the debate surrounding academic
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quality has transitioned from input-based metrics—such as faculty qualifications, library volumes, and campus
infrastructure—to output- and outcome-based paradigms. Institutional effectiveness is now evaluated primarily
through student achievement, graduate employability, and the demonstrable acquisition of professional skills.
Consequently, the establishment of systematic pedagogical monitoring and robust quality assessment methods
has emerged as a cornerstone of strategic university management and educational policy.

Pedagogical monitoring refers to a continuous, systematically organized tracking process designed to
observe, evaluate, and forecast the developmental trajectories of educational systems and individual learning
outcomes. Unlike traditional sporadic examinations, monitoring functions as an ongoing diagnostic mechanism.
It provides real-time data regarding the alignment between instructional delivery, dynamic curricular objectives,
and actual student performance. By diagnosing knowledge gaps, methodological deficiencies, and institutional
bottlenecks early in the instructional cycle, university leadership and educators can apply targeted pedagogical
interventions before systemic failures occur. Pedagogical monitoring thus serves a dual purpose: it acts as a
mechanism for external accountability and compliance with national standards while simultaneously functioning
as an internal tool for continuous quality enhancement.

Assessing educational quality within higher education presents distinct methodological challenges due to
the multifaceted nature of university learning. Quality itself is an elastic concept, encompassing structural
quality, process quality, and outcome quality. Evaluating these dimensions requires a nuanced mix of
guantitative metrics and qualitative evaluations. Direct assessment methods—such as standardized proficiency
examinations, rubric-based performance assessments, capstone projects, and blind-reviewed portfolio
evaluations—provide tangible evidence of student learning. Conversely, indirect assessment methods—
including graduate destination surveys, student satisfaction questionnaires, peer teaching evaluations, and
employer feedback—offer essential context regarding institutional perception and real-world relevance.
Integrating these heterogeneous data sources into a unified analytical framework remains one of the most
pressing challenges in contemporary educational management.

Furthermore, the rapid integration of educational technology and digital learning platforms has
significantly expanded the scope of quality assessment tools. Learning Analytics (LA) and automated monitoring
systems allow educators to analyze behavioral patterns, engagement rates, and assignment performance at
scale. When combined with qualitative feedback, predictive analytics can identify at-risk students, evaluate
instructional design effectiveness, and optimize learning paths in real time. However, the implementation of
complex monitoring systems requires careful consideration of data ethics, assessment validity, and academic
culture. Assessment frameworks must not devolve into punitive compliance exercises; instead, they should
foster a culture of transparent continuous improvement that empowers educators and students alike. Building
integrated, valid, and sustainable pedagogical monitoring systems is therefore indispensable for modern
universities seeking to maintain academic excellence and public trust.
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ENGLISH FOR SPECIFIC PURPOSES (ESP) AS AN EFFECTIVE TEACHING METHODOLOGY
FOR AGRICULTURAL UNIVERSITY STUDENTS

Abstract

This article examines the effectiveness of English for Specific Purposes (ESP) as a targeted pedagogical
methodology for students in agricultural universities. As modern agriculture rapidly integrates advanced
biotechnology, precision farming, and international research networks, proficiency in specialized English has
become a core professional competence. The study outlines the key principles of ESP course design tailored to
agronomical, veterinary, and agricultural engineering disciplines. It highlights the integration of authentic
technical literature, task-based learning, and professional vocabulary acquisition. The findings demonstrate that
an ESP-oriented curriculum significantly improves students' ability to analyze scientific texts, engage in
international academic exchange, and operate in modern globalized agribusiness environments.

Keywords:
english for specific purposes, agricultural education, pedagogical methodology, professional vocabulary,
task-based learning, communicative competence.

Introduction

The contemporary global agricultural landscape is undergoing a profound technological transformation.
The integration of artificial intelligence, automated machinery, satellite imagery, biotechnology, and sustainable
farming practices has elevated agriculture from traditional field management to a high-tech science-driven
industry. Consequently, the demands placed on graduates of agricultural universities have shifted dramatically.
Today's agronomists, agricultural engineers, biotechnologists, and farm management specialists require more
than just technical expertise within their local contexts; they must possess the communicative skills needed to
participate in the global professional community. English, serving as the international lingua franca of science,
technology, and trade, plays a critical role in facilitating this global integration.

Traditional English language instruction in higher education often relies on General English (GE)
frameworks, which prioritize everyday conversational fluency, broad grammatical structures, and generic
cultural topics. While foundational, this conventional approach frequently fails to meet the immediate
professional requirements of specialized students. Agricultural students exposed solely to General English often
struggle to interpret technical research papers, read specialized equipment manuals, analyze international
agricultural reports, or present research findings at scientific conferences. To bridge this gap between general
language proficiency and professional necessity, English for Specific Purposes (ESP) offers an adaptable, practical,
and highly focused pedagogical methodology.

ESP instruction centers on the specific academic and professional communicative needs of the learner. In
an agricultural university context, ESP methodology prioritizes the acquisition of field-specific terminology,
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specialized sentence structures, and functional communicative skills required in real-world professional
scenarios. Rather than teaching language rules in isolation, ESP uses language as a tool to acquire and
communicate domain-specific knowledge. For agricultural students, learning English through ESP means
dissecting scientific papers on soil science, analyzing case studies on crop yield optimization, understanding
international export regulations, or discussing sustainable irrigation technologies.

1. Veterinary medicine, environmental science, and agricultural economics.

Ultimately, adopting ESP as a core teaching methodology transforms language education from a secondary
requirement into an active driver of professional development. By directly linking language acquisition to
agricultural science, ESP prepares university graduates to excel in international research collaboration, adopt
global innovations, and contribute meaningfully to modern agribusiness.
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THE PEDAGOGICAL ROLE OF TEACHERS IN ADAPTING CHILDREN
WITH SPECIAL NEEDS TO SOCIETY

Abstract

This article explores the fundamental pedagogical role of educators in facilitating the social adaptation and
inclusion of children with special educational needs (SEN) into contemporary society. It examines the dual
mandate of teachers as academic facilitators and crucial agents of socialization. Through personalized learning
frameworks, emotional regulation strategies, and inclusive classroom environments, educators assist SEN
learners in developing self-reliance, social competence, and functional communication skills. The study
emphasizes the necessity of collaborative engagement among teachers, multi-disciplinary specialists, and
families, outlining effective methodological approaches to foster successful long-term societal integration.
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Introduction

The transformation of modern educational paradigms toward inclusion has redefined the core
responsibilities of the contemporary educator. Education is no longer viewed strictly as an avenue for academic
transmission; rather, it serves as a foundational platform for social equity, identity formation, and lifelong
community participation. Within this framework, the social adaptation of children with special educational needs
(SEN)—encompassing physical, cognitive, sensory, emotional, and neurodevelopmental challenges—stands as
one of the most vital tasks facing educational institutions worldwide. Social adaptation refers to the dynamic
process by which an individual adjusts to the expectations, behavioral norms, and relational structures of their
community while developing the autonomy required to navigate daily life. For children with SEN, this process is
rarely self-executing. It requires deliberate, structured, and empathetic intervention led predominantly by
teachers.

The teacher operates at the intersection of the child's internal psychological state and the external
expectations of society. In traditional educational models, the pedagogical focus was heavily skewed toward
remediation—correcting deficits or accommodating physical obstacles. Contemporary inclusive pedagogy,
however, adopts a social model of disability, recognizing that the primary barriers to integration are often
environmental, systemic, and attitudinal. Consequently, the teacher’s pedagogical role has expanded into that
of a social bridge-builder, advocate, and developmental strategist. Educators are responsible for constructing
learning environments that validate diversity, reduce stigma, and actively foster prosocial interactions between
SEN students and their neurotypical peers.

Achieving effective social adaptation requires teachers to implement differentiated instructional strategies
tailored to diverse learning profiles. Beyond academic scaffolding, teachers must intentionally incorporate socio-
emotional learning (SEL) into daily routines. This involves teaching emotional regulation, conflict resolution,
active listening, and situational awareness—skills that directly impact a child's ability to form meaningful
relationships outside the classroom. Furthermore, the teacher acts as the coordinator of a broader support
network. Successful social adaptation depends on seamless collaboration among special educators, speech
therapists, occupational specialists, school psychologists, and parents. By harmonizing these resources, the
teacher ensures that adaptive strategies are applied consistently across both academic and home environments.

Ultimately, the pedagogical effort invested in adapting children with special needs to society vyields
benefits that extend far beyond the individual child. When educators cultivate inclusive classrooms where SEN
students gain self-worth and functional independence, they demonstrate the value of diversity to the entire
student body. This fosters empathy, civic responsibility, and social cohesion among all learners, laying the
groundwork for a more accessible and equitable society.
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ENHANCING INTEREST IN FOREIGN LANGUAGE ACQUISITION THROUGH
NATIONAL AND WORLD MUSICAL CULTURE

Abstract
This article explores the integration of national and world musical culture into the foreign language

learning process as a powerful methodology to enhance student motivation, engagement, and cultural
competence. Music serves as an effective pedagogical tool that bridges linguistic barriers, facilitates vocabulary
retention, and improves phonetic accuracy. By combining elements of authentic traditional folk music and global
musical genres with structured language instruction, educators can foster a immersive dynamic learning
environment. The paper highlights the psychological, cognitive, and sociolinguistic impacts of music-integrated
language teaching, demonstrating how songs, lyrics, and cultural music history stimulate intellectual curiosity
and deepen foreign language acquisition.
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foreign language acquisition, musical culture, educational motivation, sociolinguistics, cultural competence,
language pedagogy, authentic materials.

Introduction

Foreign language acquisition in the modern globalized world requires pedagogical approaches that extend
beyond traditional grammar translation and rote memorization. As language classrooms evolve to meet the
needs of diverse learners, educators increasingly seek cross-disciplinary strategies that stimulate cognitive
engagement, emotional connection, and sustained intrinsic motivation. Among these strategies, the integration
of national and world musical culture stands out as a particularly effective yet underutilized methodology. Music,
like language, is an auditory medium governed by rhythm, pitch, structure, and syntax. Historically, music and
speech have been intrinsically linked in human development, making musical arts a natural vehicle for foreign
language learning.

One of the primary challenges in second language learning is maintaining student motivation over time.
Language acquisition is a complex cognitive process that often induces anxiety, particularly when learners
encounter unfamiliar phonetic systems, complex grammatical structures, or native-speed speech patterns.
Integrating music into the curriculum lowers what linguist Stephen Krashen terms the "affective filter"—a
psychological barrier that prevents learners from acquiring language when they feel anxious or unmotivated.
Songs create a relaxed, engaging environment that encourages active listening and spontaneous participation.
Furthermore, the repetitive nature of song lyrics, paired with melodic rhythm, creates an optimal framework for
involuntary mental rehearsal, commonly referred to as the "earworm" effect, which aids long-term memory
consolidation of new vocabulary, idiomatic expressions, and sentence structures.

Beyond psychological benefits, exposure to both national and world musical culture enriches
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sociolinguistic and intercultural competence. Language cannot be decoupled from the culture in which it evolved.
By studying the traditional folk songs of a target language's native regions alongside contemporary global hits,
students gain authentic insights into history, social values, emotional expressions, and cultural idioms. Analyzing
lyrics exposes learners to regional dialects, colloquial phrasing, and historical contexts that standard textbooks
rarely capture. Conversely, introducing world musical influences allows learners to compare target language
cultural expressions with their own national heritage, fostering cross-cultural awareness and mutual respect.

Phonetically, musical training directly aids pronunciation, stress patterns, and intonation in foreign
language learning. Songs demand clear articulation of vowels and consonants alongside a natural flow of rhythm,
directly mirroring the prosody of natural speech. Learners who engage with musical materials regularly
demonstrate greater auditory discrimination, allowing them to hear and reproduce subtle vocal nuances more
accurately. Incorporating diverse musical genres—from classical compositions and traditional folk ballads to
modern pop, hip-hop, and jazz—caters to varied student interests and learning styles, rendering foreign language
acquisition an enjoyable, culturally rich journey rather than a routine academic obligation.
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THE IMPORTANCE OF THE ENGLISH LANGUAGE IN ACCESSING DIGITAL AGRICULTURAL
TECHNOLOGIES AND SCIENTIFIC LITERATURE

Abstract

This article explores the pivotal role of the English language as a global bridge in the modern agricultural
sector, specifically regarding access to digital agricultural technologies (AgTech) and contemporary scientific
literature. As precision farming, artificial intelligence, loT sensors, and data-driven agronomy transform global
food production, the software interfaces, technical documentation, and data protocols for these tools are
overwhelmingly authored in English. Furthermore, the vast majority of peer-reviewed scientific breakthroughs,
genomic research, and climate-adaptation models are published in high-impact, English-medium international
journals. This paper highlights how proficiency in English enables agronomists, researchers, and tech developers
to bypass information latency, directly adopt cutting-edge digital innovations, and actively contribute to global
scientific discourse.

163


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

Keywords:
english for specific purposes, agtech, digital agriculture, precision farming, scientific
communication, information accessibility.

Introduction

The global agricultural landscape is undergoing a monumental paradigm shift driven by the rapid adoption
of digital technologies and data-centric farming solutions. Commonly referred to as Agriculture 4.0 or digital
agriculture, this evolution integrates advanced tools such as satellite remote sensing, autonomous machinery,
Internet of Things (loT) sensor networks, geographic information systems (GIS), and artificial intelligence-driven
predictive analytics. These technologies aim to optimize resource utilization, increase crop yields, and foster
environmental sustainability in the face of climate change and rapid global population growth. However, the
effective deployment, international transfer, and collaborative development of these modern solutions depend
fundamentally on a shared linguistic medium: the English language. English serves as the lingua franca of global
science, engineering, and software development, making linguistic proficiency a critical determinant of how
quickly and effectively agricultural communities can access, adopt, and adapt digital advancements.

In the realm of digital agricultural technologies, English is the primary language used in software interfaces,
APl documentations, hardware specifications, and system manuals. The vast majority of global AgTech
platforms—ranging from farm management software like Climate FieldView and Granular to drone mapping
applications and machine learning algorithms for pest identification—are initially developed and distributed in
English. Agricultural engineers and farm managers who lack working proficiency in English face substantial
barriers when attempting to configure complex hardware, interpret error logs, or fully utilize sophisticated
software functionality. While localized translations sometimes exist, they are often delayed, incomplete, or
technically imprecise, leaving non-English-speaking practitioners at a distinct operational disadvantage.
Consequently, English competency transforms from a mere academic asset into a direct operational requirement
for implementing modern precision farming.

Beyond practical technology deployment, English acts as the primary gateway to the global body of
scientific literature. Over 90% of indexed scientific research in fields such as agronomy, soil science, plant
biotechnology, and agricultural economics is published in English-language journals indexed in databases like
Web of Science and Scopus. Groundbreaking discoveries concerning drought-resistant gene editing, carbon
sequestration techniques, and automated yield monitoring are disseminated globally in English long before they
are translated into regional languages—if they are translated at all. Researchers, educators, and policy makers
who cannot fluently navigate English-language literature experience information latency, risking reliance on
outdated methodologies or re-inventing solutions already documented internationally.

Ultimately, mastering English bridges the gap between theoretical laboratory research and field-level
technological application. It empowers agricultural professionals in developing and emerging markets to
participate directly in global academic conferences, international research consortiums, and open-source tech
development. As digital agriculture continues to automate and interconnect global supply chains, fluency in
English remains an indispensable catalyst for regional food security, sustainable technological adoption, and
equitable integration into the global knowledge economy.
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PHYSICAL PREPARATION METHODS FOR STUDENTS ADAPTED TO THE SPECIFIC
LABOR CONDITIONS OF THE AGRICULTURAL SECTOR

Abstract

This article addresses the optimization of physical education and functional training for students in higher
and specialized agricultural educational institutions. Modern agricultural production imposes high physical and
psychophysiological demands on workers, including prolonged static-dynamic loads, asymmetrical body
postures, forced movements, and exposure to fluctuating environmental conditions. Traditional general physical
training programs in educational institutions often fail to target the specific muscular groups and functional
systems heavily taxed in agricultural professions (e.g., agronomy, veterinary medicine, agricultural engineering,
and livestock management). This paper proposes a specialized methodology for Applied Profession-Oriented
Physical Training (APOPT) designed to develop occupational endurance, postural stability, joint mobility, and core
strength. By integrating targeted physical conditioning into student curricula, educational institutions can foster
professional resilience, prevent occupational musculoskeletal disorders, and maintain high labor productivity in
agricultural environments.
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physical education, agronomy students, musculoskeletal stability, labor safety.

Introduction

The modern agricultural sector is undergoing rapid technological transformation; however, the human
element remains the fundamental driver of operational efficiency and productivity. Despite the increasing
automation and mechanization of agricultural processes, the physical workload on specialists—ranging from
agronomists, livestock engineers, and veterinarians to machine operators and soil scientists—remains
exceptionally demanding. Agricultural labor is characterized by a complex combination of physical stressors:
prolonged maintaining of asymmetrical static postures, heavy lifting, repetitive fine and gross motor movements,
extended walking over unpaved and uneven terrain, and exposure to extreme microclimatic conditions such as
heat, cold, dust, and humidity. These labor conditions frequently lead to premature fatigue, reduced
concentration, and a high incidence of chronic occupational musculoskeletal disorders, particularly affecting the
lumbar spine, shoulder girdle, and lower extremities.

Higher and vocational educational institutions bear the vital responsibility of preparing future specialists
who are not only academically and technically competent, but also physically and functionally prepared to handle
the rigorous demands of real-world agricultural environments. Standard physical education curricula
traditionally focus on general physical fitness (GPF) and popular sports disciplines. While GPF builds overall
aerobic capacity and motor skills, it often fails to address the specific biomechanical and psychophysiological
profiles required for agricultural labor. Applied Profession-Oriented Physical Training (APOPT) bridges this critical
gap by systematically adapting conditioning methodologies to the specific biomechanical strain and ergonomic
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realities of future workplace conditions.

Developing an effective physical preparation framework adapted to agricultural work requires a detailed
analysis of the biomechanical loads unique to specific agricultural specializations. For instance, specialists in field
crop production (agronomists and soil engineers) experience prolonged locomotion on uneven surfaces and
continuous bending, necessitating enhanced lower-limb stability, ankle mobility, and core endurance. Livestock
specialists and veterinarians engage in frequent heavy lifting, restraining animals, and operating in sustained
forced positions, which places severe strain on the spinal column and upper body strength. Machine operators
and agricultural engineers face prolonged static sitting in vibrating environments, demanding high isometric
trunk stability, upper-back muscular balance, and vestibular resistance.

Consequently, an adapted physical preparation method must combine targeted resistance training, core
stabilization exercises, flexibility routines, and balance work with specialized functional movement patterns that
mimic field tasks. Furthermore, training must incorporate environmental tolerance drills to enhance autonomic
regulation under temperature fluctuations. Integrating this targeted approach into the physical education
curriculum of agricultural educational institutions enhances academic engagement by directly demonstrating its
relevance to students' future careers. Ultimately, adapting physical preparation methods to the specific labor
conditions of the agricultural sector represents a proactive health-preservation strategy, reducing early-career
occupational injury, elevating labor efficiency, and promoting sustained professional longevity among young
agricultural specialists.
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MODERN TEACHING APPROACHES TO DEVELOPING LANGUAGE
COMPETENCE IN AGRICULTURAL STUDENTS

Theme of the article: Integration of task-based, Content and Language Integrated Learning (CLIL), and
digital technologies in teaching foreign languages to future agricultural specialists.
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Abstract
This article explores contemporary pedagogical strategies aimed at fostering communicative and
professional language competence among students in agricultural higher education institutions. As global
agrifood systems become increasingly interconnected, future agronomists, agricultural engineers, and
biotechnologists require proficient professional foreign language skills to participate in international research,
operate advanced machinery, and collaborate in global supply chains. The study synthesizes task-based language
teaching, Content and Language Integrated Learning (CLIL), and digital tool integration tailored specifically to
agricultural contexts. The findings highlight that contextualized, interdisciplinary approaches significantly
increase student engagement, expand professional vocabulary, and bridges the gap between academic language
instruction and real-world agricultural practices.
Keywords:
language competence, agricultural education, content and language integrated learning (clil), task-based
language teaching, professional English, digital pedagogy, agriscience terminology

Introduction

Inthe contemporary era of globalized trade, sustainable development imperatives, and rapid technological
transformation, the agricultural sector has evolved from a traditionally localized industry into an internationally
integrated high-tech domain. Modern agricultural practices rely heavily on cross-border collaboration, global
export-import networks, joint scientific research, and multinational technology transfers. Precision agriculture,
smart farming systems, climate-resilient crop management, and agricultural biotechnology depend on
standardized protocols and knowledge sharing across borders. Consequently, foreign language proficiency—
particularly in English as the global lingua franca of science and commerce—has transitioned from a peripheral
academic elective to a core professional requirement for higher education graduates in agricultural fields.

Historically, foreign language instruction in non-linguistic universities, including agricultural institutes,
suffered from structural detachment from students' primary fields of study. Traditional methodology placed
disproportionate emphasis on rote grammar memorization, literal translation of technical articles, and passive
reading comprehension. While these conventional methods provided a foundational understanding of basic
grammar structures, they routinely failed to cultivate active language competence—defined as the integrated
ability to utilize linguistic knowledge, communicative strategies, and intercultural awareness effectively in real-
world professional contexts. Modern agricultural graduates often find themselves capable of reading equipment
manuals in isolation but struggle to engage in professional dialogue, deliver presentations at international
symposiums, negotiate trade specifications, or write peer-reviewed scientific papers.

Addressing this skill gap requires a paradigm shift in tertiary pedagogical frameworks. Modern higher
education mandates the transition from instructor-centered teaching toward student-centered, communicative,
and context-driven paradigms. In the context of agricultural science, this transformation centers on three
principal methodologies: Task-Based Language Teaching (TBLT), Content and Language Integrated Learning
(CLIL), and the systematic adoption of immersive digital technologies.

Task-Based Language Teaching reorganizes language acquisition around practical, real-world objectives.
Rather than studying passive voice in abstract sentences, agricultural students engage in tasks such as simulating
an international grain export contract negotiation, presenting a proposal for sustainable irrigation systems, or
troubleshooting complex agricultural machinery errors based on English technical documentation. Through these
communicative tasks, language acquisition occurs naturally as a functional tool to solve realistic professional
problems rather than as an isolated subject of study.

Ultimately, modern pedagogical approaches seek to transform the foreign language classroom into an
active laboratory for professional communication. Developing language competence in agricultural students not
only enhances individual career mobility and academic research capacity, but also contributes directly to national
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agricultural innovation, foreign trade competitiveness, and global sustainable development initiatives.
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INTEGRATING GAMIFICATION TECHNIQUES INTO THE EDUCATIONAL PROCESS

Abstract
This article explores the integration of gamification techniques into modern educational frameworks.
Gamification—the application of game design elements in non-game contexts—serves as a powerful tool to
enhance student engagement, motivation, and learning retention. The paper examines key gamification
components, such as point systems, badges, leaderboards, and interactive storytelling, while evaluating their
psychological impact on learners through the lens of Self-Determination Theory. It also outlines the practical
implementation steps for educators, potential challenges like over-justification, and strategies for balancing
competitive and collaborative mechanics.
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Introduction

The modern educational landscape faces a fundamental challenge: maintaining learner engagement in an
era characterized by short attention spans, ubiquitous digital distractions, and rapidly evolving technological
interfaces. Traditional pedagogical models, which heavily rely on passive information absorption and rote
memorization, often fail to stimulate the deep cognitive processing required for meaningful learning. In
response, educators and researchers have increasingly turned to innovative pedagogical paradigms, with
gamification emerging as one of the most promising strategies to transform contemporary classroom dynamics.

Gamification refers to the deliberate incorporation of game mechanics, dynamics, and frameworks into
non-game contexts to guide behavior, foster problem-solving, and boost motivation. Unlike educational games
(serious games), which create fully realized game environments for learning specific content, gamification
enhances existing educational activities by layering game design elements—such as experience points (XP),
achievement badges, level progression, instantaneous feedback loops, and narrative arcs—over the curriculum.

At the heart of gamification's effectiveness lies human psychology, particularly as conceptualized by Self-
Determination Theory (SDT). SDT posits that optimal human motivation depends on satisfying three
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psychological needs: autonomy, competence, and relatedness. Gamified learning environments directly address
these needs:

e Autonomy is fostered by offering choices in learning pathways, allowing students to select assignments
or choose how they demonstrate mastery.

e Competence is cultivated through incremental challenges, clear progress tracking, and immediate
feedback that allows learners to adjust their strategies in real time without the fear of permanent failure.

¢ Relatedness is reinforced through collaborative quests, peer recognition, and shared goals within a
learning community.

Furthermore, gamification redefines the psychological perception of failure. In a traditional academic
setup, failure on an exam or project often carries severe administrative and social penalties, encouraging risk
aversion and anxiety. Conversely, game design treats failure as a necessary, low-stakes mechanism for learning—
a process of trial, error, and refinement. When students view challenges as "quests" rather than tests, they
develop greater psychological resilience and a growth mindset.

However, implementing gamification requires a nuanced design strategy. Simply overlaying superficial
mechanics like leaderboards and points—often referred to as "pointsification"—can backfire. If improperly
managed, external rewards can lead to the over-justification effect, where intrinsic motivation diminishes as
students become overly focused on collecting points rather than mastering concepts. Successful integration
demands a balanced framework that aligns game mechanics directly with learning objectives, accommodating
diverse learner archetypes including achievers, explorers, socializers, and competitors.

Ultimately, gamifying the educational process is not about turning learning into entertainment; it is about
leveraging the powerful motivational structures of game design to create immersive, active, and meaningful
educational experiences that prepare learners for complex real-world problem-solving.
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FARMING AND ENGLISH TERMINOLOGY

Abstract
This article examines contemporary approaches to labor organization within the livestock sector, focusing
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on the integration of automation, digital management systems, and ergonomic workplace design. It addresses
the transition from traditional manual herd management to precision livestock farming (PLF) techniques,
including automated milking systems, biometric monitoring, and lean management practices. Furthermore, the
article provides an analysis of key English professional terminology essential for international agricultural
communication, standardization, and integration into global supply chains.
Keywords:
livestock farming, labor organization, precision livestock farming, herd management,
agricultural terminology, workflow optimization.

Introduction

The modern livestock sector is undergoing a profound structural transformation driven by technological
innovation, shifting demographic realities, and rising standards for animal welfare and environmental
sustainability. Historically, labor organization in livestock farming relied heavily on labor-intensive, manual
processes with fixed daily routines. Modern operations, however, are shifting toward automated, data-driven,
and highly flexible workflow models designed to optimize resource use, reduce human error, and elevate animal
health outcomes.

Central to this evolution is the implementation of Precision Livestock Farming (PLF) technologies. PLF
integrates continuous automated monitoring systems—such as wearable biometric sensors, RFID tag tracking,
and automated feeding dispensers—into daily farm management. These tools allow farm operators to transition
from reactive herd management to proactive, individualized care. Instead of spending hours manually observing
animal health or measuring feed intake, workers interpret real-time data collected by computer algorithms. This
shift fundamentally alters the nature of agricultural labor, moving the primary skill set from physical labor to data
analysis, technical troubleshooting, and system monitoring.

Alongside technological upgrades, modern labor management incorporates principles from industrial
optimization, such as Lean Management and Ergonomics. Applying Lean principles—such as 5S (Sort, Set in order,
Shine, Standardize, Sustain) and workflow mapping—minimizes wasted motion, shortens chore times, and
ensures standardized task execution across shifts. Ergonomic improvements, including automated scraper
systems and specialized handling facilities, reduce physical fatigue, occupational injury, and burnout among farm
workers. Standardized Operating Procedures (SOPs) further ensure that critical daily tasks—ranging from parlor
sanitization to calf rearing—are executed uniformly, regardless of personnel changes.

Another critical dimension of contemporary livestock operations is international integration, which
requires a mastery of standardized English terminology. As smart farming equipment, specialized software
interfaces, and international research originate predominantly in English, fluency in terms such as body condition
scoring (BCS), dry matter intake (DMI), calving interval, milking parlor throughput, and biosecurity protocols is
essential for effective communication, technical compliance, and staff training across global networks.

In conclusion, modern labor organization in livestock farming represents a convergence of digital
automation, structured management protocols, and specialized professional vocabulary. Adopting these modern
workflows enhances operational efficiency, improves animal welfare standards, and creates safer, more
sustainable employment opportunities within the agricultural sector.
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THE IMPACT OF MUSIC AND SONG CLASSES ON THE AESTHETIC EDUCATION AND LANGUAGE
LEARNING MOTIVATION OF AGRICULTURAL STUDENTS

Abstract

This article explores the interdisciplinary integration of music and song-based activities into the English
language curriculum for students specializing in agricultural fields. While vocational education traditionally
emphasizes specialized technical, biological, and engineering skills, the holistic development of future agrarian
specialists requires aesthetic cultivation and robust communication skills. Integrating music into foreign language
instruction bridges the gap between vocational training and aesthetic education. The study highlights how
musical rhythm, melody, and lyrical analysis enhance phonetic accuracy, lexical retention, and cognitive
engagement while lowering affective filters. Furthermore, it demonstrates that song-based learning significantly
boosts foreign language learning motivation among non-humanitarian students by creating a communicative,
culturally rich classroom environment. The findings suggest that incorporating music into ESP (English for Specific
Purposes) and general language modules fosters soft skills, cultural literacy, and sustained academic motivation
among agricultural students.

Keywords:
aesthetic education, language learning motivation, agricultural students, music in ELT, interdisciplinary
teaching, foreign language acquisition, emotional intelligence.

Introduction

The modern landscape of higher agricultural education is undergoing a structural paradigm shift. Today’s
agrarian specialists—agronomy engineers, biotechnologists, agricultural economists, and livestock managers—
are no longer expected to operate solely within technical or specialized biological domains. The globalization of
the agrifood sector, international trade agreements, joint cross-border research, and sustainable development
initiatives demand that graduates possess high-level communicative competencies in a foreign language
(predominantly English), alongside well-rounded emotional intelligence and cultural adaptability. However,
engaging non-humanitarian students in language acquisition presents distinct pedagogical challenges.
Agricultural students frequently view foreign language courses as secondary or detached from their professional
realities, leading to reduced academic motivation, anxiety during communicative tasks, and a purely utilitarian
attitude toward learning.

Addressing this pedagogical dilemma requires innovative, cross-curricular teaching strategies that
combine vocational training with humanistic and aesthetic development. Aesthetic education—the deliberate
cultivation of a student's capacity to perceive, appreciate, and create emotional and artistic value—is often
underrepresented in STEM and agricultural curricula. Yet, aesthetic sensibility is deeply linked to creative
problem-solving, critical thinking, and cognitive flexibility, all of which are essential for modern agricultural
innovation. Integrating music and songs into the foreign language classroom serves as a bridge between hard
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technical discipline and aesthetic enhancement.

Music operates as a universal human language that engages both hemispheres of the brain,
simultaneously activating auditory, motor, emotional, and linguistic processing centers. When implemented
purposefully in language instruction for agricultural students, songs perform multiple functions:

¢ Phonetic and Prosodic Enhancement: The rhythmic and melodic structures of songs naturally reinforce
correct stress patterns, intonation contours, connected speech, and pronunciation, which are often difficult to
master through drill-based methods.

¢ Lexical and Contextual Contextualization: Lyrical content provides authentic linguistic material,
exposing learners to idiomatic expressions, cultural nuances, and narrative structures in an accessible format.

¢ Reduction of Affective Barriers: According to Stephen Krashen’s Affective Filter Hypothesis, high anxiety,
low self-confidence, and poor motivation severely impede language acquisition. Music creates a relaxed,
inclusive classroom atmosphere, lowering psychological barriers and reducing speaking anxiety among students
accustomed to exact sciences.

For agricultural students specifically, incorporating song themes related to nature, rural landscapes,
environmental stewardship, global food culture, and human interaction with the natural world establishes a
meaningful connection with their professional identity. By merging aesthetic music appreciation with interactive
language activities, educators can create a holistic learning environment that nurtures both communicative
fluency and artistic sensitivity.
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THE ROLE OF ENGLISH IN STUDYING INTERNATIONAL EXPERIENCE
FOR AGRICULTURAL SPECIALISTS

Abstract
This article examines the critical importance of the English language as an essential tool for agricultural
specialists analyzing international experiences and adopting global innovations. Modern agrarian science and
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business rely heavily on rapid technological transfers, cross-border research, precision farming methods, and
sustainable practices. English serves as the primary medium for accessing peer-reviewed global scientific
databases, understanding international equipment documentation, and establishing professional networks. The
study highlights how proficiency in professional English accelerates the integration of advanced agro-
technologies, improves competitiveness, and fosters sustainable development in national agricultural sectors.

Keywords:
english language, agricultural specialists, international experience, precision agriculture,
technology transfer, professional communication.

Introduction

In the modern era of globalization, agriculture has transformed from a localized traditional industry into a
high-technology, data-driven global sector. Contemporary agrarian challenges—such as climate change, soil
degradation, water scarcity, and the growing demand for food security—are universal. Consequently, solving
these issues requires collective international intelligence and effective cross-border cooperation. In this context,
the English language serves not merely as a communication tool, but as a crucial gateway through which
agricultural specialists access, analyze, and implement international experience.

Access to cutting-edge scientific research is predominantly controlled by language accessibility. The vast
majority of international peer-reviewed journals, patents, and technical standards in agronomy, animal
husbandry, biotechnology, and agricultural engineering are published in English. Specialists who lack proficiency
in professional English often face a significant information lag, relying on secondary translations that can take
months or years to become available. By directly engaging with original literature, researchers, agronomists, and
farm managers can adopt state-of-the-art developments—such as smart irrigation systems, climate-resilient crop
varieties, and satellite-based crop monitoring—in real time.

Furthermore, international technical equipment and software require robust linguistic competencies.
Modern tractors, combined harvesters, automated greenhouses, and agricultural drones depend heavily on
specialized software interfaces, technical manuals, and diagnostic codes produced in English. The ability to
comprehend technical documentation directly reduces equipment downtime, ensures accurate operational
setup, and maximizes the return on investment for complex agrarian machinery.

Beyond scientific literature and technical hardware, professional English enables effective participation in
global industry networks. International agricultural exhibitions, international field days, joint research grants,
and global agrarian symposiums rely on English as their official working language. Agricultural specialists
proficient in English can build international partnerships, participate in exchange programs, and negotiate
directly with overseas suppliers and investors. Ultimately, integrating professional English training into
agricultural higher education is no longer an optional academic credit, but a strategic necessity for driving
technological innovation and long-term sustainability in national agricultural systems.
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PEDAGOGICAL MECHANISMS OF EDUCATING YOUTH THROUGH
NATIONAL AND UNIVERSAL VALUES

Abstract

This article examines the pedagogical mechanisms involved in integrating national traditions and universal
moral values into the educational process for youth. It analyzes how combining culturally specific heritage with
global ethical norms fosters well-rounded, socially responsible personalities. The paper highlights key
educational methods, including contextual learning, interdisciplinary synthesis, experiential learning, and digital
integration. Ultimately, the study demonstrates that a harmonious synthesis of national identity and universal
values strengthens civic responsibility, cross-cultural competence, and psychological resilience among the
younger generation.
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moral upbringing, cultural heritage, holistic development.

Introduction

In an increasingly interconnected yet culturally complex world, the social and moral formation of youth
stands as one of the primary challenges facing contemporary pedagogical science. Rapid technological
development, global digital integration, and shifting socio-economic paradigms have reshaped how young
people perceive identity, community, and social duty. While globalization offers unprecedented opportunities
for cross-cultural communication and knowledge exchange, it also poses a risk of cultural homogenization and
the erosion of regional moral foundations. In this context, educators face a dual imperative: to anchor young
individuals in their unique national heritage while equipping them with universal human values necessary for
peaceful coexistence in a multicultural world.

The integration of national and universal values in education is not merely a theoretical construct; it is an
active, structured pedagogical process. National values—manifested through native language, historical
memory, folklore, traditions, and civic duties—provide the emotional and psychological foundation of a person's
identity. They instill a sense of belonging, historical continuity, and patriotic responsibility toward one's
homeland. Conversely, universal values—such as human rights, justice, empathy, environmental consciousness,
freedom, and mutual respect—transcend cultural boundaries. They prepare youth to act as responsible global
citizens capable of constructive dialogue, ethical decision-making, and collective problem-solving across borders.

Pedagogical mechanisms serve as the operational bridges that translate these abstract value systems into
concrete educational outcomes. Rather than relying on passive instruction, modern pedagogical frameworks
utilize interactive, reflective, and experiential methods. Contextual learning allows students to analyze historical
and literary narratives to extract core virtues. Interdisciplinary approaches connect social sciences, humanities,
and arts, demonstrating how local cultural traditions align with broader humanistic ideals. Furthermore, digital
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technologies and modern media tools offer fresh avenues for presenting traditional culture in ways that resonate
with digital-native youth, preventing moral education from being perceived as archaic or disconnected from real
life.

Ultimately, the goal of harmonizing national and universal values in youth education is to prevent two
extreme outcomes: ethnocentric isolationism on one side, and cultural alienation on the other. By establishing
clear, adaptable pedagogical mechanisms, educational institutions can foster a generation that honors its roots,
respects global diversity, and possesses the moral integrity to navigate the challenges of the 21st century.
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COMPREHENSIVE USE OF QUALITATIVE AND QUANTITATIVE METHODS
IN PEDAGOGICAL RESEARCH

Abstract

Pedagogical research increasingly demands robust methodologies that capture both the measurable
outcomes of educational interventions and the complex, humanized experiences of learners and educators. This
article explores the comprehensive integration of qualitative and quantitative methods—commonly
operationalized as mixed-methods research—within contemporary pedagogical studies. By examining the
theoretical foundations, practical implementation strategies, and methodological benefits of combining
numerical data with descriptive insights, this study demonstrates how a pragmatic approach enhances research
validity and reliability. The paper outlines key mixed-methods designs (explanatory sequential, exploratory
sequential, and convergent parallel) and provides practical applications for classroom and institutional research.
Ultimately, the synthesis of both paradigms bridges the gap between statistical generalizability and nuanced
instructional reality, offering a more holistic framework for educational inquiry.

Keywords:
pedagogical research, qualitative methods, quantitative methods, mixed-methods research, educational
methodology, pragmatism, data triangulation, learning outcomes.

Introduction

The evolution of educational research has long been shaped by a fundamental debate regarding the
epistemological underpinnings of social inquiry. Traditionally, research in pedagogy was divided into two distinct,
often polarized paradigms: the positivist approach, which relies almost exclusively on quantitative
methodologies, and the constructivist or interpretivist approach, which privileges qualitative inquiry.
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Quantitative research in education focuses on measurement, statistical significance, empirical control, and the
identification of causal relationships or generalizable trends across large sample sizes. It seeks to quantify
variables such as standardized test scores, student retention rates, or the frequency of specific classroom
behaviors. Conversely, qualitative research centers on understanding the lived experiences, perceptions, beliefs,
and contextual dynamics of participants through open-ended interviews, ethnographic observations, focus
groups, and textual analysis. While both paradigms have contributed significantly to our understanding of
teaching and learning, relying solely on one framework often leaves substantial gaps in educational analysis.

In contemporary pedagogical research, the limitations of single-method studies have become increasingly
evident. Education is an inherently complex, multi-layered social process influenced by psychological, cultural,
institutional, and socio-economic variables. Quantitative metrics alone can demonstrate that a specific teaching
strategy leads to statistically significant gains in student test scores, but they often fail to explain why or how the
strategy worked, or what personal shifts in student motivation and attitude accompanied those gains. On the
other hand, a purely qualitative investigation may offer rich, highly detailed insights into student engagement
during a single instructional experiment, yet it lacks the statistical power to determine whether those insights
apply to broader, diverse student populations or different institutional settings.

To address these limitations, educational researchers have increasingly turned to the comprehensive,
simultaneous, or sequential use of both qualitative and quantitative approaches—frequently conceptualized as
mixed-methods research. Rooted philosophically in pragmatism, this integrated framework posits that the choice
of research method should be driven by the specific research questions rather than by strict adherence to a single
ideological tradition. Pragmatism allows educational scholars to utilize whatever combination of tools,
techniques, and theoretical frameworks is necessary to address complex educational problems comprehensively.

By adopting a comprehensive methodological framework, pedagogical researchers can capture both the
macro-level systemic trends and micro-level classroom realities. This synergistic methodology bridges the gap
between abstract statistical data and the human elements of classroom practice, ensuring that educational
interventions are both empirically sound and practically meaningful for real-world instructional environments.
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THE APPLICATION OF HERITAGE NATIONAL PEDAGOGY IN MODERN EDUCATIONAL SYSTEMS

Abstract
This article explores the integration of heritage national pedagogy into contemporary educational
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frameworks. As globalization and digital transformation reframe instructional delivery, modern educational
systems face the challenge of preserving cultural identity while preparing students for a globalized workforce.
Heritage national pedagogy offers time-tested, culturally rooted strategies—such as community-based learning,
moral-ethical grounding, oral traditions, and value-oriented mentorship—that enhance student engagement and
holistic development. By synthesizing traditional educational wisdom with modern pedagogical technologies,
educational systems can foster cultural continuity, civic responsibility, and emotional resilience. This paper
examines the theoretical foundations, practical applications, and benefits of embedding national pedagogical
traditions into 21st-century curricula.
Keywords:
national pedagogy, heritage education, cultural identity, traditional values, holistic learning,
educational systems, curriculum design.

Introduction

The rapid acceleration of global integration, technological advancements, and standardized curriculum
models has fundamentally altered the landscape of modern education. While these developments have
enhanced access to information and fostered international scientific collaboration, they have also led to a
growing homogenization of instructional content and methods. In many contemporary educational systems, an
overemphasis on standardized testing, digital media delivery, and purely skill-based competency frameworks has
inadvertently displaced localized knowledge, ethical traditions, and culturally specific learning pathways.
Consequently, educators and policymakers worldwide are increasingly recognizing a critical gap in modern
schooling: the erosion of cultural identity, civic awareness, and deep-rooted moral orientation among younger
generations.

To address this imbalance, academic interest in heritage national pedagogy has re-emerged as a vital
discipline. Heritage national pedagogy refers to the body of educational wisdom, instructional practices, moral
codes, and socio-cultural values passed down through generations within a specific nation or cultural group.
Historically transmitted through family structures, oral storytelling, mentorship, community traditions, and craft
apprenticeships, national pedagogy reflects a society’s historical experience, worldviews, and collective values.
Rather than viewing traditional pedagogy as an obsolete relic of the past, contemporary educational theory
increasingly views it as a dynamic resource that can complement modern instructional frameworks.

Integrating heritage pedagogy into modern educational systems serves multiple crucial functions:

¢ Fostering Cultural Continuity and Identity: When students engage with curricula that incorporate their
native historical traditions, folklore, and indigenous philosophy, they develop a secure sense of identity and self-
worth. This cultural foundation acts as a protective factor against social alienation and identity fragmentation in
an increasingly digital and globalized world.

¢ Enhancing Moral and Character Education: Modern technical education excels at imparting skills and
factual knowledge, but it often struggles to provide a coherent framework for character building and ethical
decision-making. Heritage pedagogy is inherently value-oriented, prioritizing virtues such as respect for elders,
community solidarity, environmental stewardship, and personal accountability.

« Diversifying Pedagogical Strategies: Traditional learning methods—such as narrative-based instruction,
peer mentorship, collaborative community tasks, and experiential learning tied to local environment and
culture—align remarkably well with modern constructivist and student-centered educational theories.

The successful application of heritage national pedagogy requires a thoughtful synthesis rather than a
simple substitution of content. Modern educational institutions must create flexible curricula where traditional
values and cultural literacy complement critical thinking, STEM education, and digital literacy. By bridging
historical pedagogical wisdom with modern scientific methodology, educational systems can nurture well-
rounded, culturally grounded individuals who are prepared to navigate the complexities of the global community
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without losing their ancestral roots.
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THE ROLE OF PEDAGOGICAL METHODOLOGY AND EXPERIENTIAL TEACHING
IN FUTURE SPECIALIST PREPARATION

Abstract
This article examines the transformative impact of pedagogical methodology and experiential teaching
approaches in higher education, specifically focusing on the preparation of future specialists across modern
professional sectors. As rapid technological advancements and shifting economic landscapes demand adaptive
skill sets, traditional passive learning models prove insufficient. This study analyzes how integrating theoretical
frameworks with hands-on, reflective, and immersive learning strategies enhances critical thinking, problem-
solving capabilities, and professional adaptability. Through a comprehensive literature review and pedagogical
analysis, the research underscores the necessity of moving from rote memorization to active, inquiry-based
learning environments. The findings suggest that structured experiential methodologies significantly narrow the
gap between academic instruction and industry demands, fostering highly competent, workplace-ready
graduates.
Keywords:
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Introduction

The contemporary global economy is defined by rapid technological innovations, dynamic market
demands, and an unprecedented rate of information expansion. In this rapidly changing landscape, higher
education institutions face an urgent imperative: to re-evaluate traditional educational models and adapt their
instructional paradigms to meet the complex demands of the modern workforce. Historically, higher education
relied heavily on teacher-centric, lecture-based frameworks designed primarily for knowledge transmission.
While these traditional models successfully imparted foundational theoretical knowledge, they increasingly
struggle to cultivate the higher-order cognitive skills—such as critical analysis, adaptive problem-solving,
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collaborative leadership, and technical agility—required of today's future specialists.

To bridge the gap between academic theory and practical application, contemporary educational science
emphasizes the pivotal role of advanced pedagogical methodology coupled with experiential teaching
frameworks. Pedagogical methodology serves as the structural foundation of the learning process, defining the
principles, strategies, and systematic approaches through which educational goals are achieved. It moves beyond
mere instructional design to encompass the philosophical and psychological underpinnings of how students
process, retain, and apply information. When integrated with experiential teaching—a paradigm rooted in the
principle that deep learning occurs through active engagement, direct experience, and structured reflection—
pedagogical methodology transforms passive learners into active practitioners.

Experiential learning theoretical frameworks, famously conceptualized by scholars such as David Kolb,
posit that learning is a continuous cycle involving concrete experience, reflective observation, abstract
conceptualization, and active experimentation. By embedding these stages into professional training programs,
educators can simulate real-world challenges within controlled academic settings. Whether through laboratory
research, clinical rotations, project-based case studies, simulated environments, or industry internships,
experiential teaching allows students to test theoretical concepts against real-world variables. This process not
only reinforces theoretical comprehension but also fosters psychological resilience and professional confidence
as students navigate ambiguity and iterate solutions in real time.Ultimately, the modernization of specialist
preparation depends on the systematic integration of rigorous pedagogical methodology and immersive
experiential learning. Higher education institutions must transition from legacy delivery methods toward
dynamic, student-centered learning ecosystems. By doing so, universities can ensure that their graduates possess
not only an extensive repository of academic knowledge, but also the practical competence, critical acumen, and
adaptability required to excel in an increasingly complex professional world.
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DEVELOPING STUDENTS' ENVIRONMENTAL AWARENESS AND ECOLOGICAL RESPONSIBILITY

Abstract
This article explores the imperative of fostering environmental awareness and ecological responsibility

179


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

among higher education students. In light of escalating global ecological crises, including climate change,
resource depletion, and loss of biodiversity, modern educational paradigms must transcend theoretical
knowledge transfer to cultivate active, responsible eco-citizenship. The paper examines key pedagogical
approaches, such as interdisciplinary learning, project-based activities, digital environmental modeling, and
campus-wide sustainability initiatives. By analyzing the psychological mechanisms underlying pro-environmental
behavior, the study highlights how combining cognitive understanding with affective engagement leads to long-
term ecological stewardship. The findings underscore the role of educational institutions as vital hubs for
modeling sustainable practices and preparing future professionals to address complex ecological challenges.
Keywords:
environmental awareness, ecological responsibility, higher education, sustainable development,
green pedagogy, eco-literacy, environmental ethics.

Introduction

The modern world faces unprecedented environmental challenges characterized by climate disruption,
rapid loss of biodiversity, extensive pollution of air and water systems, and the relentless depletion of natural
resources. These ecological crises are no longer distant theoretical risks; they directly affect global economies,
public health, and social stability. Resolving these multifaceted issues requires more than technological
innovation or regulatory enforcement—it demands a fundamental transformation in human consciousness,
values, and daily habits. In this context, higher education institutions play a pivotal role in shaping the socio-
ecological mindset of the next generation. Universities are uniquely positioned to serve as catalysts for social
transformation, serving not only as academic spaces for knowledge dissemination but also as incubators for
progressive societal values and sustainable behaviors.

Developing students' environmental awareness and ecological responsibility goes beyond the traditional
teaching of natural sciences, biology, or ecology. True ecological literacy requires an integrative, interdisciplinary
approach that bridges the natural sciences, humanities, social sciences, and ethics. Students must understand
that environmental problems do not exist in isolation; they are deeply intertwined with economic choices,
political structures, social justice, and cultural norms. When students learn to analyze ecological issues through
an interdisciplinary lens, they begin to recognize the direct impact of individual and collective actions on global
ecosystems. This realization forms the cognitive foundation necessary for shift from passive environmental
observation to active, conscientious environmental stewardship.

However, cognitive understanding alone is insufficient to drive long-term behavioral change. Pedagogical
strategies must engage students on an affective and experiential level to bridge the gap between environmental
knowledge and actual eco-friendly practices. Traditional lecture-based instruction often fails to inspire the
personal commitment required for sustained action. In contrast, active learning methodologies—such as project-
based learning, field research, community-driven conservation initiatives, and digital environmental modeling—
allow students to engage directly with real-world ecological challenges. When students participate in hands-on
activities, such as analyzing local water quality, managing campus waste reduction programs, or auditing energy
efficiency, they gain a sense of agency and personal responsibility. Experiential learning transforms abstract
concepts into concrete experiences, reinforcing the personal relevance of environmental protection.

Campus sustainability programs—such as green transport initiatives, zero-waste policies, and renewable
energy integration—serve as living laboratories where students observe and participate in functional
sustainability models. Ultimately, developing students' environmental awareness and ecological responsibility
equips future professionals, educators, and leaders across all fields with the critical thinking, moral grounding,
and practical capabilities necessary to build a sustainable, resilient future.
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THE IMPORTANCE OF PHYSICAL EDUCATION AND A HEALTHY LIFESTYLE
IN TRAINING AGRICULTURAL SPECIALISTS

Abstract

Modern agricultural production demands high physical endurance, adaptability to changing environmental
conditions, and sustained mental resilience from future specialists. This article examines the crucial role of
physical education and the promotion of a healthy lifestyle within higher educational institutions specializing in
agriculture. It explores how targeted physical training, ergonomic awareness, and wellness habits directly impact
professional efficiency, reduce occupational health risks, and foster long-term career longevity among
agronomists, livestock specialists, and agricultural engineers. The study highlights the necessity of integrating
specialized physical fitness programs into the academic curriculum to meet the unique physical and psychological
demands of modern farming and agribusiness sectors.
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Introduction

The modern agricultural sector is undergoing rapid modernization, characterized by advanced technology,
automated machinery, and data-driven farming techniques. However, despite these technological
advancements, agriculture remains one of the most physically demanding, environmentally exposed, and
unpredictable fields of professional activity. Future specialists—ranging from agronomists and soil scientists to
livestock managers, veterinarians, and agricultural engineers—face a unique set of occupational challenges. Their
routine work often involves prolonged physical effort, exposure to adverse microclimatic and weather
conditions, irregular work schedules, and high mental stress related to seasonal yields and operational
management. Consequently, the preparation of highly qualified agricultural professionals must extend beyond
theoretical knowledge and technical competence to encompass robust physical conditioning and sustainable
health habits.

Physical education in higher agricultural institutions serves as a fundamental pillar in shaping a specialist's
readiness for intense professional realities. Unlike sedentary office professions, field-based agricultural roles
require well-developed cardiovascular endurance, musculoskeletal strength, agility, and motor coordination.
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Agronomists often walk extensive distances across challenging terrain daily, while engineers and machinery
operators endure prolonged static postures, vibration, and repetitive physical tasks. Without adequate physical
conditioning, young professionals are highly susceptible to early occupational fatigue, musculoskeletal disorders,
chronic back pain, and reduced immunity. Systematic physical training builds the bodily resilience necessary to
withstand these heavy workloads, thereby reducing absenteeism, preventing early burn-out, and enhancing
overall labor productivity.

Furthermore, physical activity plays a critical role in psychological self-regulation and stress mitigation. The
agricultural calendar is heavily influenced by unpredictable weather patterns, tight seasonal windows (such as
planting and harvesting periods), and biological risks. These factors create intense pressure on managers and
specialists alike. Regular exercise acts as a powerful psychological stabilizer, facilitating stress relief, improving
cognitive focus, and maintaining emotional stability. Educating students on the principles of a healthy lifestyle—
including balanced nutrition, proper work-rest balance, ergonomic body mechanics, and the rejection of harmful
habits—equips them with essential life skills that preserve their health and working capacity over decades.

Integrating specialized, discipline-oriented physical education into the academic process is essential for
modern agricultural universities. Standardized physical fitness regimens should be adapted to mirror the specific
physical demands of future agricultural roles, emphasizing core stability, endurance, joint flexibility, and thermal
adaptability. By instilling a proactive mindset toward personal health and physical culture during their student
years, educational institutions lay the groundwork for a highly efficient, energetic, and sustainable agricultural
workforce capable of meeting the strategic goals of global food security and sustainable rural development.
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PEDAGOGICAL OPPORTUNITIES OF UTILIZING ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN EDUCATION
Abstract

This article explores the transformative pedagogical opportunities offered by the integration of Artificial
Intelligence (Al) technologies into contemporary educational systems. It examines how Al tools—ranging from
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adaptive learning systems and intelligent tutoring frameworks to natural language processing applications—can
reshape traditional teaching paradigms. The paper highlights the potential of Al to support personalized learning
pathways, streamline administrative and assessment tasks for educators, enhance student engagement, and
provide scalable feedback mechanisms. Additionally, the study addresses critical implementation challenges,
such as digital equity, data privacy, and the evolving role of the human instructor in an Al-enhanced classroom
environment.

Keywords:
artificial intelligence in education, pedagogical opportunities, personalized learning, adaptive learning systems,
educational technology, intelligent tutoring, digital pedagogy.

Introduction

The rapid development and diffusion of Artificial Intelligence (Al) technologies have initiated a structural
shift across global social institutions, with education standing at the forefront of this transformation. In recent
years, the integration of intelligent algorithms into pedagogical frameworks has transitioned from theoretical
exploration to practical implementation. This dynamic shift necessitates a rigorous re-evaluation of traditional
teaching methods, curricular design, and institutional infrastructure. Rather than serving merely as
supplementary digital tools, modern Al systems offer unprecedented pedagogical opportunities that reconfigure
the fundamental interactions among teachers, learners, and educational content. Understanding these
opportunities requires analyzing how intelligent technologies alter learning dynamics, individualize instructional
strategies, and streamline educational management.

At the core of Al's pedagogical potential is the capacity to deliver truly personalized learning experiences
at scale. Traditional classroom models, inherently constrained by fixed teacher-to-student ratios, often struggle
to accommodate diverse learning paces, cognitive styles, and background knowledge. Intelligent Tutoring
Systems (ITS) and adaptive learning platforms address this limitation by continuously analyzing real-time student
performance data. By tracking learner responses, response latency, and conceptual errors, Al algorithms can
dynamically adjust the difficulty, sequence, and representation of instructional material. This granular level of
personalization ensures that high-achieving students are provided with appropriate intellectual challenges, while
struggling learners receive immediate, targeted interventions before foundational knowledge gaps compound
over time.

Beyond personalized learning pathways, Al technologies significantly augment the instructional and
operational capabilities of educators. Automated assessment systems and natural language processing (NLP)
models are increasingly capable of evaluating complex assignments, providing formative feedback, and
identifying common conceptual misconceptions across student cohorts. By automating routine administrative,
diagnostic, and grading tasks, Al tools free valuable time for teachers, enabling them to focus on high-level
pedagogical responsibilities such as mentorship, critical thinking facilitation, socio-emotional development, and
collaborative problem-solving. Consequently, Al acts not as a replacement for the human instructor, but as an
intellectual amplifier that elevates the quality of human-centered teaching.

Moreover, the integration of Al fosters innovative interactive environments that enhance student
engagement and self-regulated learning. Al-powered conversational agents, virtual mentors, and immersive
simulations allow students to engage in inquiry-based learning, practice language acquisition, or experiment with
complex scientific models within safe, non-judgmental environments. These tools encourage active learning by
delivering instant feedback and encouraging reflective self-assessment. However, capitalizing on these technical
opportunities demands careful consideration of ethical frameworks, data privacy, algorithm bias, and digital
literacy. As educational systems navigate this digital evolution, the goal remains clear: leveraging artificial
intelligence to build more inclusive, responsive, and effective learning environments for all students.
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THE CONTRIBUTION OF ENGLISH LANGUAGE PROFICIENCY TO THE ADVANCEMENT
OF MODERN AGRICULTURAL EDUCATION

Abstract
This article examines the critical role of English language proficiency in driving modern agricultural
education forward. As the agricultural sector undergoes rapid transformation through digital technologies,
international research collaborations, and global market integration, English has emerged as the primary medium
for knowledge transfer and professional communication. This paper highlights how mastering English provides
students and researchers access to cutting-edge scientific literature, international exchange programs, and
advanced agronomic technologies. Furthermore, it discusses the pedagogical strategies needed to integrate
English for Specific Purposes (ESP) into agricultural curricula. Ultimately, English proficiency is positioned not
merely as a linguistic skill, but as a core competency essential for modernizing agricultural practices and
addressing global food security challenges.
Keywords:
english language proficiency, modern agricultural education, english for specific purposes,
global agronomy, agricultural technology, research collaboration.

Introduction

In the contemporary era, agriculture is no longer limited to traditional land management and localized
farming practices. It has evolved into a highly dynamic, interdisciplinary field that relies on cutting-edge research,
biotechnology, digital tools, precision farming, and international trade networks. As global challenges such as
climate change, resource depletion, and rapid population growth intensify, the demand for innovative solutions
in sustainable food production has reached an unprecedented peak. Addressing these complex global challenges
requires continuous knowledge sharing, cross-border academic collaboration, and access to the latest scientific
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advancements. Within this framework, English language proficiency plays a fundamental and transformative role
in advancing modern agricultural education.

English functions as the lingua franca of the global scientific community. In higher agricultural education,
proficiency in English serves as the gateway to the vast majority of peer-reviewed journals, international research
databases, conference proceedings, and patents. Agricultural scientists, agronomists, and students who lack
adequate English skills often face significant barriers in accessing current findings in crop genetics, soil science,
smart farming technologies, and environmental protection. Consequently, integrating English into agricultural
education enables students and researchers to stay at the forefront of innovation, avoiding knowledge isolation
and facilitating the rapid adoption of international best practices within local agricultural contexts.

Beyond academic research, English proficiency is vital for enabling global academic mobility and inter-
institutional collaboration. Modern agricultural universities increasingly participate in international exchange
programs, joint degree initiatives, and multi-country research consortia. Proficiency in English empowers
students to study abroad, attend international symposia, and engage with diverse scientific communities. These
experiences not only broaden their professional horizons but also expose them to different agricultural
ecosystems, practices, and management techniques. Upon returning to their home countries, these
internationalized professionals contribute directly to modernizing domestic agricultural systems and boosting
overall sector competitiveness.

Moreover, the modern agricultural industry is increasingly driven by technology and global supply chains.
Agribusiness multinational corporations, precision agriculture software developers, and international
agricultural development organizations operate primarily in English. Future agricultural specialists must
communicate effectively with international stakeholders, negotiate trade agreements, write technical reports,
and operate complex technological interfaces that rely on English commands. Therefore, higher education
institutions must shift from treating English as a secondary general subject to embedding English for Specific
Purposes (ESP) directly into the agricultural curriculum. By equipping agricultural graduates with robust English
skills alongside technical knowledge, modern education systems produce adaptable professionals capable of
driving sustainable growth and innovation on a global scale.
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NEW TRENDS IN GLOBAL PEDAGOGY AND POSSIBILITIES FOR CONTEXTUAL ADAPTATION

Abstract
This article examines contemporary global trends in pedagogical science and practice, focusing on learner-
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centered paradigms, digital technology integration, competency-based education, and socio-emotional learning
frameworks. While these global pedagogical movements offer transformative potential for modern educational
systems, their universal application often encounters systemic friction due to local socio-economic, cultural, and
institutional variations. The study analyzes the conceptual foundation of pedagogical localization and proposes
strategic frameworks for adapting global methodologies to specific national and regional contexts. By bridging
international innovation with local socio-cultural realities, educational institutions can establish sustainable,
inclusive, and effective learning environments without compromising contextual identity or academic rigor.
Keywords:
global pedagogy, contextual adaptation, educational reform, digital integration,
competency-based framework, socio-cultural localization.

Introduction

The landscape of global education is undergoing a fundamental transformation driven by technological
acceleration, economic globalization, and evolving demographic needs. Traditional, instructor-led models rooted
in standardized content delivery are increasingly giving way to modern pedagogical paradigms that prioritize
active learning, critical thinking, personalized education pathways, and digital literacy. As international
organizations, policy frameworks, and academic institutions advocate for standardized quality frameworks,
educational methods developed in one region are rapidly transmitted and adopted across borders. However, the
seamless transmission of pedagogical models across diverse global landscapes presents complex challenges,
necessitating a critical evaluation of how global educational trends interact with unique, localized contexts.

At the center of contemporary global pedagogy is the shift toward student-centered learning
environments. Modern methodologies—such as project-based learning, inquiry-driven instruction, and flipped
classrooms—reframe the role of the educator from a primary source of knowledge to a facilitator of critical
discovery. Furthermore, the integration of artificial intelligence, adaptive learning software, and digital
assessment tools has enabled unprecedented levels of instructional personalization. Alongside technological
innovation, socio-emotional learning (SEL) and global competence frameworks have gained prominent emphasis.
Modern curricula aim not merely to impart domain-specific facts, but to foster adaptability, emotional
intelligence, collaborative problem-solving, and cross-cultural literacy essential for navigating complex 21st-
century environments.

Despite the demonstrated efficacy of these global trends in controlled or well-resourced environments,
their direct implementation in diverse national contexts often encounters significant structural friction.
Educational practices do not operate in a vacuum; they are deeply entangled with national values, socio-
economic infrastructure, cultural communication norms, and historical traditions. For instance, highly
collaborative, informal classroom dynamics favored in progressive Western models may clash with deeply rooted
cultural traditions that emphasize hierarchical teacher-student relations, formal deference, and collective
discipline. Similarly, high-tech pedagogical approaches designed around individual device access and high-speed
connectivity can exacerbate educational inequalities when introduced into resource-constrained infrastructure
environments without prior adaptation.

Consequently, modern pedagogical research emphasizes the imperativeness of contextual adaptation—a
systematic process of refining, translating, and restructuring global methodologies so that they align with local
institutional capacities, linguistic frameworks, and cultural norms. Contextual adaptation does not imply a
rejection of global standards; rather, it represents a sophisticated hybridization where external educational
innovations are critically evaluated, re-engineered, and harmonized with local realities. Educational reforms that
neglect contextual alignment risk producing superficial adoption, teacher resistance, and diminished learning
outcomes. By establishing clear methodologies for localized adaptation, policymakers and educators can
leverage international best practices while ensuring that instructional methods remain relevant, authentic, and
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sustainable for the communities they serve.
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ADAPTIVE TEACHING METHODOLOGY BASED ON STUDENTS' LEARNING CAPABILITIES

Abstract
This article examines the theoretical foundations and practical implementation of adaptive teaching
methodologies designed around individual student learning capabilities. Traditional instructional frameworks
often treat a classroom as a homogeneous cohort, leading to cognitive overload for struggling learners and
disengagement among advanced students. Adaptive teaching addresses this imbalance by continuously
modifying instructional pace, content complexity, and learning pathways based on ongoing diagnostic
assessments. This paper explores the psychological principles underpinning personalized instruction, evaluates
modern algorithmic and pedagogical strategies, and outlines a structured framework for integrating adaptive
methodologies into contemporary higher education environments.
Keywords:
adaptive teaching, personalized learning, instructional design, cognitive capacity, differentiated instruction,
educational technology, student engagement, learning analytics.

Introduction

The conventional paradigm of higher and secondary education has long relied on standardized, one-size-
fits-all instructional models. In these traditional settings, educators deliver identical lectures, assign uniform
coursework, and evaluate students using static benchmarks. While this model offers organizational simplicity
and scalable delivery, it rests on the flawed assumption that all learners within a given cohort possess identical
baseline knowledge, processing speeds, cognitive capacities, and motivational drivers. Consequently, standard
educational practices often generate a bifurcated classroom: students who lag behind experience cognitive
overload and anxiety, while high-achieving students encounter boredom and diminishing engagement.

To address these systemic shortcomings, modern educational theory has increasingly prioritized adaptive
teaching methodologies. Adaptive teaching refers to a pedagogical framework in which instruction, content
delivery, scaffolding, and assessment are dynamically adjusted to match the evolving capabilities and specific
learning trajectories of individual students. Rather than forcing the student to adapt strictly to a rigid curriculum,
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the educational environment bends to accommodate the student's unique cognitive profile.

The psychological foundation of adaptive instruction draws heavily on Lev Vygotsky’s concept of the Zone
of Proximal Development (ZPD). The ZPD defines the cognitive distance between what a learner can accomplish
independently and what they can achieve with targeted guidance. Effective adaptive teaching continuously
identifies this boundary, delivering content that is neither too simple to induce apathy nor too complex to cause
frustration. Furthermore, cognitive load theory underscores the necessity of monitoring working memory limits.
By tailoring task complexity and instructional support in real time, adaptive methodologies optimize cognitive
processing, allowing working memory to process and transfer new information into long-term memory far more
efficiently.

In contemporary practice, adaptive teaching operates across two distinct but complementary dimensions:
micro-adaptivity and macro-adaptivity. Micro-adaptivity involves real-time adjustments made during immediate
instructional interactions—such as providing instant corrective feedback, altering hint depth, or shifting
explanation strategies when a student struggles with a specific concept. Macro-adaptivity, conversely, involves
structural curricular adjustments over broader temporal scales, such as designing customized learning pathways,
offering alternative elective tracks, or modifying course completion timelines based on diagnostic assessments.

The integration of advanced digital tools and learning analytics has accelerated the practical deployment
of adaptive teaching. Automated learning platforms can process student interactions—measuring response
times, error frequencies, and task completion patterns—to construct predictive models of student capability.
However, the human instructor remains central to this framework. Educators use data-driven insights to
intervene directly, deliver targeted small-group instruction, and provide emotional and motivational
encouragement that algorithms cannot replicate. Ultimately, adaptive teaching transforms the classroom from
a static broadcasting environment into a dynamic, learner-centered ecosystem focused on maximizing human
potential.
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IMPLEMENTATION OF DIGITAL EDUCATIONAL PROCESSES AND PEDAGOGICAL
TECHNOLOGIES IN HIGHER EDUCATION INSTITUTIONS

Abstract
This article explores the modern transformations occurring within higher education institutions through
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the integration of digital educational processes and innovative pedagogical technologies. It analyzes the
transition from traditional teaching paradigms to digitalized, student-centered learning environments. The study
highlights key components of digital educational infrastructure, including Learning Management Systems (LMS),
artificial intelligence applications, virtual laboratories, and adaptive learning platforms. Additionally, the paper
examines modern pedagogical methodologies—such as flipped classrooms, gamification, and project-based
learning—that complement digital tools to enhance academic performance, engagement, and critical thinking.
The article concludes with an analysis of key challenges, including digital inequality, cybersecurity, and faculty
digital literacy, proposing strategic approaches for sustainable educational technology implementation.
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digital education, higher education institutions, pedagogical technologies, learning management
systems, blanded learning, digital literacy.

Introduction

The global higher education landscape is undergoing a profound paradigm shift, driven by the rapid
acceleration of digital technologies and changing socio-economic demands. Traditional models of university
education, historically structured around face-to-face lectures, physical library research, and standardized
assessment frameworks, are increasingly being re-evaluated. Modern learners belong to a generation raised
alongside ubiquitous internet access, mobile devices, and instant information networks. Consequently, higher
education institutions (HEIs) face the urgent requirement not merely to adopt digital tools as supplementary
aids, but to fundamentally redesign their core administrative, instructional, and analytical processes around
digital infrastructure.

At the center of this transformation is the integration of digital educational processes, which streamline
institutional workflows, enable seamless data collection, and facilitate dynamic knowledge delivery. Learning
Management Systems (LMS) such as Moodle, Canvas, and Blackboard have evolved from simple repositories for
lecture slides into sophisticated ecosystems that host interactive multimedia, track student progress in real-time,
and automate administrative tasks. Furthermore, the advent of cloud computing, educational data mining, and
artificial intelligence (Al) has allowed universities to implement adaptive learning pathways. These systems
analyze individual student performance patterns, identifying areas of cognitive friction and automatically
tailoring learning content to suit distinct learning paces and preferences.

However, the technology itself represents only one side of the coin. The true value of digitalization in
higher education is realized when technology is paired with contemporary pedagogical technologies. Without
innovative instructional strategies, digital tools risk simply digitizing passive, teacher-centric models—an
approach that fails to foster high-order cognitive skills such as critical evaluation, creative problem-solving, and
collaborative inquiry. Pedagogical frameworks like the flipped classroom model invert traditional structures by
delivering instructional content online prior to class, reserving synchronous time for active discussion, problem
solving, and peer interaction. Similarly, methodologies such as project-based learning (PBL), micro-learning, and
gamification utilize digital environments to make abstract concepts tangible and engaging.

Despite the obvious benefits, the systematic implementation of digital educational processes introduces
significant institutional and human challenges. A primary bottleneck remains the varying level of digital literacy
among academic staff. While technical infrastructure can be acquired relatively quickly, shifting faculty mindsets
from traditional roles as sole knowledge providers to facilitators of digital learning environments requires
sustained professional development. Additionally, universities must address ethical considerations regarding
data privacy, algorithmic bias, and the potential widening of the digital divide among students from differing
socioeconomic backgrounds. Therefore, a successful digital transition requires a strategic, holistic roadmap that
aligns technical capability, pedagogical theory, and institutional culture.
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METHODOLOGY FOR DEVELOPING RESEARCH COMPETENCIES IN PROSPECTIVE EDUCATORS

Abstract

This article addresses the structural methodology for developing research competencies in prospective
educators within higher pedagogical education. Research competency is defined as a complex integration of
cognitive, methodological, diagnostic, and reflective capacities necessary for modern evidence-based teaching
practice. The study outlines a pedagogical framework featuring three progressive stages: motivation-theoretical,
practical-investigative, and reflective-evaluative. By embedding project-based learning, action research, and
data-driven instructional design into the curriculum, pedagogical institutions can systematically transform future
teachers from passive consumers of knowledge into active producer-researchers. The findings emphasize that
systematic research training directly improves pedagogical practice, adaptive problem-solving, and professional
innovation in classroom environments.
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Introduction

The ongoing transformation of modern educational systems demands a fundamental shift in the role of
the teacher. Educators are no longer merely conduits of static domain knowledge; they are required to act as
reflective practitioners, diagnosticians, and innovative researchers within their own classrooms. The rapid
integration of digital technologies, shifting demographic profiles, and evolving pedagogical standards necessitate
an educational workforce capable of critically analyzing instructional outcomes, formulating empirical
hypotheses, and implementing data-driven strategies. Consequently, the development of research competencies
in prospective educators has emerged as a imperative priority for higher education institutions globally.

Research competency in teaching refers to a complex, multi-dimensional construct comprising theoretical
knowledge of scientific methodologies, technical skills in qualitative and quantitative diagnostic tools, critical
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thinking abilities, and an orientation toward reflective practice. Despite its acknowledged importance, traditional
teacher training programs often separate theoretical methodology from classroom application. Prospective
educators frequently view scientific research as an isolated academic activity reserved for postgraduate scholars
rather than a functional tool for daily instructional improvement. This systemic gap results in early-career
teachers struggling to adapt to dynamic classroom challenges, evaluate new pedagogical tools critically, or
resolve learning difficulties using evidence-based methods.

To bridge this divide, teacher training institutes require a coherent methodology that integrates research
training throughout the pedagogical curriculum. Developing research competencies involves moving beyond
teaching isolated courses in statistics or general educational research methods. Instead, it demands a holistic
instructional environment where future teachers engage in continuous enquiry, action research projects, micro-
teaching experiments, and scientific collaboration. By framing classroom dilemmas as research problems,
prospective educators learn to design systematic interventions, collect baseline and post-intervention data, and
iteratively refine their instructional methodologies.

Furthermore, fostering research competencies enhances prospective teachers' professional autonomy
and agency. When future educators possess the skills to investigate their own practice, they rely less on rigid
instructional scripts and become active agents of curriculum reform and institutional innovation. Cultivating a
research-oriented mindset during initial teacher preparation ensures that educators enter the profession
equipped for lifelong professional inquiry and continuous adaptive learning.
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THE ROLE OF VISUAL ARTS AND DRAWING CLASSES IN AGRICULTURAL DESIGN AND SPATIAL LEARNING

Abstract
Agricultural design requires a sophisticated understanding of spatial arrangements, landscape
morphology, ecosystem dynamics, and structural planning. While traditional agricultural education heavily
emphasizes agronomy, soil science, and engineering metrics, the incorporation of visual arts and foundational
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drawing classes plays a critical, often underappreciated role in fostering spatial learning. Drawing serves not
merely as an artistic activity, but as a cognitive mechanism that enhances observational precision, spatial
reasoning, visual-spatial problem solving, and design thinking. Through freehand sketching, perspective drawing,
and environmental mapping, students and professionals in agricultural fields develop an intuitive grasp of
landscape geometry, topographical contours, and structural ergonomics. This article explores how visual arts
education refines spatial reasoning, improves conceptualization in site planning and permaculture, and bridges
the gap between analytical agricultural science and holistic environmental design.
Keywords:
agricultural design, spatial learning, visual arts, observational drawing,
visual reasoning, landscape planning, design thinking.

Introduction

The modern agricultural visual field is increasingly complex. Agricultural planning is no longer limited to
straight crop rows and functional farmsteads; it encompasses sustainable land management, permaculture
systems, precision agriculture visual management, agroecology, and complex agro-tourism infrastructure.
Designing these multidimensional systems requires advanced spatial reasoning—the ability to mentally visualize,
manipulate, and organize three-dimensional space across various temporal scales. While digital technologies
such as Geographic Information Systems (GIS), Computer-Aided Design (CAD), and satellite imagery dominate
contemporary agricultural planning, foundational visual arts education—specifically structured drawing
classes—remains an irreplaceable cognitive tool for spatial learning and innovative design thinking.

At its core, drawing is a cognitive exercise in sight, analysis, and translation. When an agricultural
practitioner or landscape planner engages in freehand sketching or observational drawing, they engage in active
spatial analysis. Unlike passive digital viewing, manual drawing forces the artist to process spatial dimensions,
scale, proportions, negative space, and volumetric relationships. Drawing a site layout or topographical contour
compels the designer to understand how natural elements—such as sunlight, water runoff, wind patterns, and
soil gradients—interact visually and structurally in space. This process builds a deep mental model of the terrain,
enabling planners to anticipate site-specific challenges before implementing large-scale physical changes.

Furthermore, visual arts classes foster non-verbal visual reasoning, which is essential for problem-solving
in land design. Drawing serves as a immediate communication channel between imagination and physical form.
Through rapid iterative sketching, designers can quickly experiment with diverse site layouts, crop rotational
zones, and infrastructure placements without the rigid constraints of software interfaces. This fluid creative loop
enhances creative flexibility and helps planners visualize long-term environmental transformations, such as tree
canopy growth or seasonal drainage shifts, over multi-decade horizons.

Beyond individual design capability, visual arts training cultivates high-level observational precision.
Agronomy and environmental stewardship rely heavily on detailed visual inspection—identifying micro-
topography shifts, recognizing subtle changes in soil texture, or analyzing plant structures. Drawing classes train
the brain to see what is actually present rather than relying on generalized assumptions. This refined perceptual
sensitivity directly translates to field assessments, where accurate visual reading of a landscape informs better
placement of irrigation networks, windbreaks, and erosion barriers.

Integrating visual arts and drawing into agricultural curricula creates a powerful bridge between scientific
rigor and intuitive design. By cultivating spatial literacy through manual drawing techniques, agricultural
designers gain the visual tools necessary to create sustainable, resilient, and aesthetically integrated farm
systems for the future.
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METHODS FOR DEVELOPING WORK HABITS AND PROFESSIONAL RESPONSIBILITY IN STUDENTS

Abstract
This article examines effective pedagogical methods and structured organizational frameworks aimed at

fostering strong work habits and professional responsibility among university students. Modern higher education
must go beyond transmitting theoretical knowledge to cultivate self-discipline, time management,
accountability, and ethical standards. By analyzing project-based learning, dual-education models, reflective
practice, and competency-based assessment, this study identifies key strategies that bridge the gap between
academic preparation and professional expectations. The findings suggest that integrating real-world problem-
solving, structured self-assessment, and sustained mentorship significantly enhances student autonomy and
workplace readiness.

Keywords:

work habits, professional responsibility, higher education, student engagement,
pedagogical methods, professional ethics, self-regulation.

Introduction

The modern labor market demands that higher education institutions produce graduates who possess not
only domain-specific technical knowledge but also robust professional work habits and a high degree of personal
responsibility. In an evolving global economy driven by rapid technological advances, automation, and dynamic
workplace structures, employers consistently emphasize the value of soft skills, ethical accountability, self-
regulation, and sustained motivation. However, conventional educational approaches frequently prioritize
passive information absorption over active behavioral development, creating a noticeable disparity between
student performance in academic environments and their ability to thrive in professional settings.

Developing systemic work habits requires intentional pedagogical design. Work habits—such as
punctuality, task prioritization, systematic planning, thoroughness, and effective communication—are not
inherent traits; rather, they are structured behaviors cultivated through repeated practice and consistent
environmental reinforcement. When students lack well-formed work habits, they often experience academic
procrastination, burnout, low engagement, and anxiety when transitioning into workforce environments.
Educational strategies must therefore treat task management and personal efficiency as explicit learning
outcomes rather than incidental byproducts of coursework.

Equally critical is the development of professional responsibility, which encompasses an individual's
commitment to ethical standards, accountability for task outcomes, awareness of social impact, and dedication
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to continuous self-improvement. Professional responsibility moves beyond basic compliance with assignment
rubrics; it reflects an internalized duty toward one's team, organization, and broader community. Cultivating this
mindset requires shifting university instruction from instructor-led instruction to learner-centered
accountability. When students are given genuine ownership of complex, open-ended tasks, they learn to
navigate ambiguity, assess risks, make autonomous decisions, and accept accountability for both successful and
unsuccessful outcomes.

To effectively cultivate these qualities, contemporary higher education relies on several interconnected
methodologies:

¢ Project-Based Learning (PBL) and Problem-Based Scenarios: Structuring coursework around authentic
industry challenges forces students to set intermediate milestones, manage resources, and navigate complex
group dynamics under realistic constraints.

e Dual-Education and Cooperative Workplace Models: Integrating formal academic study with direct
workplace participation allows students to observe, adopt, and practice professional norms in real time.

¢ Reflective Practice and Guided Self-Assessment: Utilizing structured reflection logs and peer reviews
encourages metacognitive awareness, helping students identify personal behavioral gaps, analyze productivity
blockers, and refine their approaches to complex tasks.

e Competency-Based Evaluation: Shifting assessment criteria toward process-oriented benchmarks
rewards consistency, incremental progress, and rigorous adherence to deadlines alongside final deliverables.

Bridging the divide between academic theory and workplace practice demands a comprehensive
instructional framework that integrates behavioral discipline directly into the curriculum. By embedding
structured work methodologies and real-world accountability mechanisms into everyday university instruction,
educators can prepare students to navigate modern professional landscapes with autonomy, discipline, and high
ethical standards.
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SCIENTIFIC AND METHODOLOGICAL FOUNDATIONS FOR DEVELOPING
TEACHERS' DIGITAL LITERACY AND COMPETENCE

Abstract
This article examines the theoretical, scientific, and methodological framework necessary for developing
digital literacy and digital competence among educators in modern educational environments. It explores the
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transition from basic technological proficiency to complex pedagogical integration of digital tools. The study
highlights structured competence models, pedagogical strategies, and systemic professional development
mechanisms required to foster digital fluency in teaching.

Keywords:
digital literacy, digital competence, teacher training, pedagogical methodology, educational technology,
professional development, digital transformation.

Introduction

The rapid digital transformation of modern society has fundamentally altered the paradigm of education,
shifting focus from traditional instructional delivery to interactive, technology-mediated learning ecosystems. In
this context, the role of the teacher has evolved from a primary information provider to a facilitator of knowledge
acquisition, requiring a profound restructuring of professional qualifications. Developing teachers' digital literacy
and digital competence is no longer merely an advantageous asset; it has become a foundational imperative for
ensuring the quality, accessibility, and relevance of contemporary education.

At its core, the distinction between digital literacy and digital competence lies in the depth of application.
Digital literacy encompasses foundational technical skills—such as operating hardware, navigating software
interfaces, managing digital files, and maintaining cybersecurity awareness. Digital competence, however,
represents a higher-level synthesis of knowledge, skills, attitudes, and pedagogical strategies. It enables
educators to critically evaluate digital content, design interactive learning experiences, leverage data-driven
analytics for student assessment, and adapt to emerging educational technologies continuously.

The scientific foundation for cultivating teacher digital competence relies heavily on integrated
pedagogical frameworks. One of the primary theoretical models utilized in modern teacher preparation is the
Technological Pedagogical Content Knowledge (TPACK) framework. TPACK posits that effective digital integration
occurs at the intersection of three core domains: content knowledge, pedagogical strategies, and technological
tools. Without a balanced synthesis, technology risks becoming a superficial addition rather than a meaningful
driver of learning outcomes. Furthermore, international benchmarks such as the European Framework for the
Digital Competence of Educators (DigCompEdu) provide structured methodologies for evaluating teacher
readiness across multiple dimensions, including professional engagement, digital resources, teaching and
learning, assessment, and empowering learners.

From a methodological perspective, developing digital competence requires a shift away from short-term,
isolated ICT courses toward continuous, practice-oriented professional development models. Effective training
methodologies must prioritize experiential learning, collaborative digital networks, and reflective practice.
Teachers must be given opportunities to test digital tools within their specific discipline, construct blended
learning environments, and utilize digital instruments for formative assessment and personalized learning
pathways.

Ultimately, building a digitally competent teaching workforce requires a systemic approach that aligns
educational policy, institutional infrastructure, and continuous methodological support. By establishing robust
scientific and methodological foundations, educational systems can ensure that teachers not only navigate digital
environments with confidence but also transform pedagogical practices to meet the demands of 21st-century
learners.
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THE ROLE OF ART IN DEVELOPING STUDENTS' AESTHETIC AND CULTURAL EDUCATION

Abstract
This article explores the multidimensional role of art in fostering aesthetic perception, emotional
intelligence, and cultural awareness among contemporary students. In an increasingly digitalized and globally
interconnected educational landscape, integrating visual, musical, and literary arts into academic curricula serves
as a crucial bridge between cognitive development and moral-aesthetic maturity. The study examines key
pedagogical mechanisms through which artistic engagement refines critical thinking, encourages cross-cultural
empathy, and aids in the preservation of national heritage alongside global cultural literacy. Ultimately, the paper
demonstrates that systematic aesthetic education through art is not merely an auxiliary discipline, but a
foundational pillar of holistic personal development and intellectual growth in modern higher and secondary
education.
Keywords:
aesthetic education, cultural literacy, pedagogical art integration, student development,
emotional intelligence, cross-cultural awareness, visual literacy.

Introduction

Aesthetic and cultural education forms an indispensable dimension of holistic personal development in
contemporary academic environments. As higher education systems worldwide increasingly emphasize technical
proficiency, STEM competencies, and pragmatic vocational skills, the foundational necessity of artistic cultivation
often risks marginalization. However, the human experience cannot be fully comprehended or enriched through
utilitarian skill acquisition alone. Art—encompassing visual traditions, music, theater, literature, and digital
media—serves as a primary conduit through which individuals decode complex cultural narratives, cultivate
refined taste, and construct meaningful value systems.

At its core, aesthetic education transcends the simple appreciation of beauty; it involves cultivating a
subtle, discerning capacity to perceive, analyze, and emotionally respond to the surrounding world. When
students engage with artistic works, they are forced to slow down, observe, and interpret multi-layered symbolic
meanings. This reflective process directly sharpens critical thinking capabilities, enabling learners to move
beyond surface-level consumption to a deeper, analytical comprehension of human expression. Furthermore,
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art acts as a mirror reflecting the socio-historical contexts, philosophical debates, and moral dilemmas of
different epochs. By engaging with classical and contemporary masterpieces, students acquire historical
empathy and learn to contextualize modern societal challenges within broader cultural traditions.

In addition to individual cognitive refinement, art plays a pivotal role in fostering cross-cultural
understanding and global citizenship. Modern classrooms are increasingly diverse, bringing together individuals
from varied ethnic, linguistic, and socioeconomic backgrounds. Art functions as a universal language that bridges
these divides, allowing students to explore the nuances of human experience across different cultures without
language barriers. By encountering artistic traditions from diverse geographic regions and historical eras,
students develop cultural literacy—a vital competency in today’s interconnected world. This engagement breaks
down provincial mindsets, reduces prejudice, and encourages a genuine respect for cultural pluralism and shared
human heritage.

Moreover, the psychological and emotional benefits of artistic engagement in educational settings cannot
be overstated. Modern academic life is frequently characterized by high stress, digital overload, and fragmented
attention spans. Artistic practice and aesthetic contemplation provide a crucial counterbalance, offering creative
outlets for self-expression, emotional processing, and stress relief. Through active participation in creative
endeavors—whether through painting, musical performance, dramatic interpretation, or creative writing—
students enhance their emotional intelligence, self-efficacy, and capacity for innovative problem-solving.
Creative problem-solving learned through artistic disciplines directly translates into academic resilience and
flexibility in scientific and humanistic research alike.

In conclusion, integrating art into the core framework of student education is essential for cultivating well-
rounded, empathetically grounded, and intellectually dynamic individuals. Aesthetic education does not merely
teach students how to appreciate art; it equips them with the emotional, cognitive, and ethical tools necessary
to navigate an increasingly complex global landscape. Educational institutions must therefore prioritize
structured, interdisciplinary artistic programs to ensure that cultural enrichment remains at the heart of student
learning.
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PSYCHOLOGICAL AND PEDAGOGICAL CONDITIONS FOR CREATING AN INCLUSIVE
ENVIRONMENT IN EDUCATIONAL INSTITUTIONS

Abstract
This article examines the essential psychological and pedagogical conditions necessary for developing an
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effective inclusive educational environment. Inclusion extends beyond physical access to facilities; it requires
systemic adjustments in institutional culture, pedagogical strategies, and interpersonal dynamics. The study
highlights key components, including psychological readiness among educators, adaptive curricula, collaborative
teaching models, and peer acceptance. By analyzing both institutional barriers and facilitating factors, the article
provides a framework for transforming conventional educational settings into supportive environments where
diverse learners, including those with special educational needs (SEN), can achieve optimal social and academic
outcomes.
Keywords:
inclusive education, psychological conditions, pedagogical conditions, special educational needs, adaptive
learning, teacher readiness, educational environment, peer interaction.

Introduction

The global movement toward inclusive education reflects a fundamental shift in educational philosophy,
moving away from integration models—where students with special educational needs (SEN) are expected to
adapt to pre-existing structures—toward true inclusion, where educational institutions actively transform to
accommodate the diverse capabilities of every learner. While early international efforts focused heavily on policy
mandates and accessible physical infrastructure, contemporary research demonstrates that structural changes
alone do not guarantee positive educational outcomes. The practical success of inclusive practices relies heavily
on establishing appropriate psychological and pedagogical conditions within educational settings.

Psychological conditions form the foundational atmosphere of an inclusive school culture. Foremost
among these is the psychological readiness of educators. Teachers often report anxiety, self-doubt, and implicit
bias when managing heterogeneous classrooms without adequate preparation. When educators lack confidence
in their ability to differentiate instruction or maintain classroom cohesion, inclusion efforts can lead to
professional burnout and passive neglect of vulnerable students. Establishing a supportive psychological climate
requires addressing teacher attitudes through specialized training that fosters emotional empathy, professional
resilience, and an asset-based view of student diversity. Furthermore, the psychological well-being of the
students themselves—both those with SEN and their neurotypical peers—depends on creating an environment
characterized by mutual respect, psychological safety, and a sense of belonging. Without intentional
intervention, students with SEN face heightened risks of social isolation, bullying, and low self-esteem.

Pedagogical conditions encompass the structural, instructional, and methodological adaptations required
to facilitate learning for all students. Traditional, one-size-fits-all instructional models are fundamentally
incompatible with inclusive principles. Instead, pedagogical practices must be built on flexible instructional
frameworks, such as Universal Design for Learning (UDL), which offer multiple means of engagement,
representation, and expression. Effective pedagogical conditions require differentiated instruction,
individualized educational plans (IEPs), and continuous formative assessment that measures progress relative to
a student's own baseline rather than rigid, standardized benchmarks. Collaborative teaching models—such as
co-teaching, peer-assisted learning, and interdisciplinary team consultations involving special educators, speech
therapists, and school psychologists—are essential for delivering targeted support without segregating students
from their primary peer group.

Creating a functional inclusive environment requires a synthesized approach where psychological support
and pedagogical methodology reinforce each other. When psychological readiness is paired with adaptive
teaching methods, institutions transition from passive compliance with inclusion policies to active humanistic
practice. This holistic transformation ensures that educational institutions serve as spaces for comprehensive
personal development, academic growth, and social integration for all learners.
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AHHOTauuA
[aHHan cTaTbsA NOCBALWEHA aHAM3Y MHTErpaLmMmM MobUAbHbIX YCTPOICTB B 06pa3oBaTenbHbIN npouecc. B
Hel paccmaTpuBaeTca PoJsib CMapTPOHOB, MNAHLIETOB U APYrUX UMOPOBbLIX YCTPOMCTB KaK HEOTbeEMIEMOrO
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WMHAUBUAYANN3AUMA, LOCTYNHOCTb, y4ebHble MaTepuanbl.

MobunbHble yCTPOINCTBa ABAAIOTCA HEOTbEMIEMOM YacTblo COBpeMeHHOro mupa. OHM obecneumBatoT
MOCTOSAHHbIW [OCTYN Ye/0BEeKa K KOMMYHMKALMU U MHPOPMALMOHHBIM pecypcam. MHTerpaums mMobuabHbIX
TEXHO/I0TUI NpeacTaBaAeT coboi npoLecc BKAYEHUA CMapTPOHOB, NIAHLLETOB U APYTUX LUPOBbLIX YCTPOMUCTB
B NpodeccMoHanbHyto 1 yyebHyto aeATenbHOCTb. [INA nesarornyeckoi NPakTMKK 3Ta Tema ABNAETCA 0CO6EHHO
aKTya/IbHOW, MOCKOJIbKY BHEAPEHNE COBPEMEHHbIX TEXHOI0TMI1 B 06pa3oBaTeNbHbIA NPOLEcc OTKPbIBAET HOBbIE
BO3MOXHOCTU AN noBbllweHMA ero sddektnsHoctM [3]. OAHAKO Ha CerofHAWHUA AEeHb COoXpaHAeTcA
NpoTUBOpPEUNE MeXAyY NOBCEMECTHbIM UCMONb30BaHMEM rafXKeToB B ObITy M HeAOCTaTOYHOM pPa3paboTaHHOCTLIO
MeTOAMK UX Nesarormyeckm uenecoobpasHoro NpUMeHeHus.

OAHVMM M3 TNaBHbIX NPEUMYLLECTB MHTErpaLuun MobUAbHbIX YCTPOWMCTB B y4ebHbIM npouecc ABasetcs
NoBbllIEHWE MOTMBALMMK U BOBJEYEHHOCTM obydatowmxca. Urposble 31eMeHTbl, UHTEPAKTUBHbIE GOpPMbl U
MY/IbTUMEANHbIE pecypcbl TPAaHCHOPMUPYIOT MPUBBIYHOE 3ay4MBaHUE B YB/IEKaTE/IbHbIN NPOLECC, YTO CHUMKAET
YyTOMJ/IEHWE, NO3BONAET YAEPKUBATb BHUMAHWE CTYAEHTA U MOJIOKUTENbHO BAMAET Ha KayecTBO YCBOEHWA
3HaHUn. Kpome TOro, MCNonb30BaHWE MPUBBLIYHBLIX A/ MOJOAEXKU LMbpoBbIX PopmaToB crnocobetByeT
CHUMKEHMIO MCUXOoNorMyeckoro bHapbepa Mmexay npenogasatenem W obydawowmmea, cosgasasa 6bonee
KOMPOPTHYIO cpeay ana obpasoBaTenbHOM AeATeNbHOCTH [2].

CyliecTBEHHbIM [AOCTOMHCTBOM CTOWUT TaK¥Ke Mpu3HaTb WMHAMBUAYaAM3auMio U TMBKOCTb 0byuveHwmA.
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MobunbHble YCTPOMCTBA W CMNELMANU3MPOBAHHbIE MNPUIOXKEHUA MO3BOMAOT a4aNTMPOBATb C/OKHOCTb
MHOOPMaUMKM NOL aKTyasbHbl ypoBEHb 3HAHWW obyyatowerocsa, 6narogaps Yemy OH MOXKET OCBauBaTb
maTtepuan B MHAMBMAYaNAbHOM Temne. [MBKocTb 0byyeHuMA, B CBOIO ovyepesnb, NO3BOSAET CTYAEHTY BblbupaTb
yaobHoe Bpemsa A/1A BbINOJHEHMA 334aHMIA U NPU HEOHXOAMMOCTM BO3BPALLATLCA K CAOMKHbIM TeMaM. 3To
cnocobcTeyeT 601ee KOMGOPTHOMY M3YUEHUIO U BM3YASIbHOMY 3aKPENIEHUI0 MaTepuana, a TakKe CHUNKEHWUIO
YPOBHSA CTpecca y 00yyatoLmMxca ¢ pa3Hoi ycnesaemocTblo [3].

Mo3UTUBHBIM CeACTBUEM MHTErpaumMm MobuabHbIX YCTPOWUCTB B 06pa3oBaTeNibHbIM NpoLecc AsaseTca
noBbIWEeHME JOCTYNHOCTU ANAAKTUYECKMX MaTepmnanos. B HacTosAwee Bpema 60/1blLIOe KOANYECTBO Yy4eOHUKOB,
BUAEOYPOKOB W ayauMONeKuMin pasmMelleHo B OHAalH-gocTyne. Mcnosb3oBaHWMe MOOWAbHbLIX YCTPOMUCTB
No3BOAIAET 3arpy»KaTb He0bxoaMMble NOcobua Ha TenedoH, NNAHWET UK INEKTPOHHYIO KHUTY B Ntoboe yaobHoe
Bpemsa. 3To CnocobCTBYET BapuUATUBHOCTM y4ebHOM AnTepaTypbl U Aenaet obpa3oBaTenbHbli npouecc bonee
pa3HoobpasHbIM MU aBTOHOMHbIM, MO3BONAA 0OYYAIOLMMCA NOYYaTb aKTYyaNbHYIO MHGOPMAUMIO B KpaTyanLwmne
cpoku [1].

Ele oAHMM NpenMyLLECTBOM BbICTYMAeT BO3MOXHOCTb OpraHM3aunmn obpasosaTenbHOW AeATENbHOCTU
BHe ayguTopun. JaHHbIA acneKT NO3BO/SET M3y4yaTb HOBbIM MaTepuan M BbINOAHATb 3a4aHMA HE3aBUCMMO OT
MecTa u BpemMeHu. Takmm obpasom, npouecc obyvyeHUs nepectaéT ObiTb MPUBA3AHHBIM K PACNUCAHWUIO U
ayaMToOpUM, OPraHUYHO BCTPAMBAACb B MOBCEAHEBHYH *KM3Hb CTyAeHTa. MoOUAbHble TEXHONOrUK
NpeAoCTaBAAT BO3MOMKHOCTb MCMOJ/Ib30BaTb BPEMEHHble MPOMEXKYTKM (Hanpumep, B nyTu) 6Gnarogaps
ayanodopmatam U NPUAOKEHUAM A1A CMApPTPOHOB, YTO CMOCOOCTBYET HEMpPepbiBHOCTM 06pa3oBaTE/IbHOMO
NpoLecca 1 KayecTBEHHOMY 3aNOMUHAHWUIO MHPopmaLmm [2].

OpHaKo, paccmaTpumBasa NepcnekTUBbl BHeAPEHUS MOOUbHbBIX YCTPOMCTB B 0OyYeHUe, BaXKHO y4UTbIBATb
CONYTCTBYIOLLME PUCKU U YCIOBUS, NPU KOTOPbIX UX MCNOAb30BaHME ByaeT AaBaTb NO3UTUBHbBIN AUAAKTUYECKUI
addeKT. lpexge Bcero, KAYeBbIM GAKTOPOM ycnexa oOcCTaeTcA posb npenogasatena. bes ueTkoro
Nnesarormyeckoro KOHTPOAA W ONpeaeneHHOM MEeTOAMKM WCMOo/b30BaHME [afKeTOB MOXKEeT NpuMBecTU K
OTB/IEYEHUID O0Oy4YaloWweroca Ha pPasB/eKaTe/bHbI KOHTEHT. I3$EKTUBHOCTb NPUMEHEHUA MOBUABHbIX
TEXHONIOTUI TaKe HanpsAMYyl0 3aBMCUT OT KayecTBa OTOOPAHHbIX MAaTeEPMAsoB WU MPOAYMAHHOM CTPYKTYpbI
3afaHuit. Kpome TOro, Heob6Xo0AMMO YyUMTbIBaTb PUCK LMGPOBOro HepaBeHCTBa (pasHbI YpoBEHb A0CTyna K
YCTPOWCTBAM M UHTEPHETY Y CTYAEHTOB). BmecTe ¢ TemM BO3MOXKHa neperpyska MHGopmaumein u yxyglieHue
KOHLEHTPALLMM NPM YacToM cMmeHe 3aaa4. YTobbl MHTerpauma npuHecna nosib3y, Heobxoanmo cobatoaaTe 6anaHc
MeXAY OHMaMH-KOMMYHMKaLMeln U HenocpeacTBeHHbIM obuieHmem. Mpu 0co3HaHHOM NOAXO4E CO CTOPOHbI
BCEX YYACTHMKOB NpoLecca rafaKeTbl NepectatoT ObiTb OTBAEKAOWMM GAKTOPOM M CTAHOBATCA MOJIHOLEHHbIM
WHCTPYMEHTOM Pa3BUTHA.

Takum 06pasom, nHTerpauna MobuabHbIX TEXHOOTMI B 06pa3oBaTe/ibHY0 AeATeNbHOCTb NpeacTaBaseT
coboit mouLHoe cpeacTBO noBblweHUA ee 3pdeKTMBHOCTU. [OCTYNHOCTb MATepPManoB, MHAMBUAYANU3ALUA
Temna, pPoOCT BOB/IEYEHHOCTM M BO3MOXKHOCTb OCBOEHMA MaTepuana BHe ayautTopum GopMUPYHOT HOBYHO
unbpoByD cpeay, OPUEHTUPOBAHHYD Ha MOTPEOHOCTM COBPEMEHHOrO CTyAeHTa. 3To cnocobcTeyet
COKPALLEHMIO NPOCTPAHCTBEHHO-BPEMEHHbIX BapbepoB Mmexay ¢opmanbHbIM U HeOPMANbHLIM NONyYeHNEM
3HAHWM, a IPAaMOTHOE MCNO/b30BaHME MOBUIbHBIX YCTPOMCTB AenlaeT TaKoW Noaxoa He ToNIbKo bonee rmbKum,
HO 1 MeJarorMyeckn pesynbTaTUBHbIM.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Thotosa M.IO., Camoxsanosa E.A. MobuibHble TexHoorMu B 06pasosaHum // Npenoaasatens XXI sek. 2022.
Ne 1. Yactb 1. 2021. URL: http://prepodavatel-xxi.ru/sites/default/files/138149.pdf (nata ob6palueHun
01.05.2026).

2. UHTerpaumsa mobunbHbIX YCTPOMCTB M MPUAOXKEHUA B y4ebHbI NPOLECC: AOCTYMHOCTb U npeumyliectsa //
EAMHbIA UEeHTP BbiCWIEro AMcTaHuMoHHoro obpasosaHua. 2023. URL: https://ecvdo.ru/states/integraciya-

200


https://os-russia.com/events/simvol-nauki
http://prepodavatel-xxi.ru/sites/default/files/138149.pdf
https://ecvdo.ru/states/integraciya-mobilnyh-ustrojstv-i-prilozhenij-v-uchebnyj-process-dostupnost-i-preimushhestva

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #9-2 /2026

mobilnyh-ustrojstv-i-prilozhenij-v-uchebnyj-process-dostupnost-i-preimushhestva(gataobpalyeHus:
02.05.2026).
3. NyHAa U.H. Ucnonb3oBaHMe MOBUABHBIX TEXHONOMMI AnA noBblweHUa 3dpdeKTUBHOCTU Npouecca obyyeHua
aHrnMiickomy a3biky // Penosutopuin BIMY. 2021. URL: http://elib.bspu.by/handle/doc/51378 (aaTa obpalueHus
02.05.2026).

© lopowko A.l., 2026

YAK 37
Mypapos H.,
npenogasaTes,
TYPKMEHCKNI CENbCKOXO3ANCTBEHHbIA MHCTUTYT,
r. Jaworys, TypKmeHucTaH

WHHOBALMOHHbBIE TEXHO/IOTMN B COBPEMEHHOW UHXEHEPUM

AHHOTauuA

B paHHOM paboTe paccMaTpuMBalOTCA COBPEMEHHbIE WMHHOBALMOHHbLIE TEXHONOIMM, HaxogAume
NpUMeHeHWe B 061aCTU UHXEHEPUUN. AHANM3UPYIOTCA TEHAEHLMU PA3BUTUA aBTOMATMU3ALUKN, UCNO/b30BAHMUSA
HOBbIX MaTepnanos, MHPOPMALMOHHBIX TEXHONOMMUI U POBOTOTEXHMKM. Ocob0e BHUMaHME yaeNAeTCs UX PoOan B
NnoBbIWEeHUN 3DDEKTUBHOCTN, HALEKHOCTM W IKONOTMYECKOM 6e30MacHOCTU WHMKEHEPHbIX pPeLUeHUN.
MpeactaBneHbl NpPUMepPbl YCMewWwHbIX BHeAPEHWN WMHHOBALMOHHbLIX TEXHOJIOTM B Pas/IMYHbIX OTPacnfax
NPOMbILIAEHHOCTU, YTO NOATBEPKAAET UX 3HAUUTE/IbHBIN NOTEHLUMAN 414 Aa/IbHENLLEro Pa3BUTUSA UHKEHEPHOMN
peatenbHocTU. PaboTa cnocobCcTBYeT NydllemMy MOHMMAHUIO COBPEMEHHbIX TPEHA0B U NEPCNEKTUB PA3BUTUA

UHXEHEPHbIX TEXHOJIOTUIA.

KntoueBble cnosa:
MHHOBAUWMOHHbIE TEXHO/IOTUN, COBPEMEHHAA UHXXeHepPUA, aBTOMaTMU3aLlnA, HOBble MaTepUabl,
VIHd)OpMaLI,VIOHHbIe CUCTembl, pOGOTOTGXHMKa, TexHos1orn4eckme MHHoBauunun, passnTme NPoOMbILLNEHHOCTH,
3¢¢EKTMBHOCTb, 3Kosornyeckaa 6e3onacHoCTb.

MNHKeHepua — 3To oaHa u3 Hanbosee AMHaMUUYHO pa3BMBatoLMXCA 061acTel HaYKM U TEXHUKM, KOTopas
UrpPaeT BaXKHYI POJib B CO34aHUM HOBbIX TEXHONOTM W peLeHUn ANA NoBblleHUs 3bdeKTUBHOCTU
NpPoOu3BOACTBa, Y/yYllEeHMUA KauyecTBa KM3HU U pelleHuns rnobanbHbix npobiem. B nocnegHue roapl passutune
WHHOBALIMOHHbIX TEXHO/IOTUIA CTas0 KAoUYEBbIM GaKTOPOM Nporpecca B MHXKEHEpPHON AeATeNbHOCTU. B aaHHOM
CTaTbe PacCcMaTPUBAOTCA OCHOBHbIE HaMpPaBAEHUA U NPUMEPbl MHHOBALMOHHBIX TEXHO/IOTUI, BHeAPAEMbIX B
COBPEMEHHYI0 UHMKEHEPUIO.

MHHOBALMOHHbIE TEXHO/OTUM B MHXXEHEPMM OXBaTbIBAIOT LUMPOKWUIA CNEKTP HanpaB/ieHUI, cpeamn KOTopbIX
0cob0e MecTo 3aHUMaIoT:

e Linpposunsauma u aBTomatmsaLma NpoL,eccos

e [icnonb3oBaHMe HOBbIX MaTepuanos

® /IHHOBAUMWOHHbIE MeToAbl NPOEKTUPOBAHNA N MOOENTNPOBAHNA
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o [[pMeHeHMe UCKYCCTBEHHOIO UHTENNEKTa U MaLLMHHOTO 0ByYeHus

® Pa3BuTME POBOTOTEXHMKN M aBTOMATU3NPOBAHHbIX CUCTEM

® DHepreTUYeCcKMe MHHOBALMK N YCTONYMBOE Pa3BUTUE

3TN Hanpas/ieHNnA NOo3BOJIAKOT 3HAYUTENIbHO MNOBbLICUTbL MPOU3IBOAUTE/IbHOCTb, CHU3UTb U3OEPKKU U
YAYULINTb Ka4ecTBO NPOAYKLUNN U YCAYT.

OAHUM M3 BarKHENLLNX TPEHA0B ABAAETCA BHeApeHMe LMDPOBbIX TEXHOIOTUI B MHMKEHEPHbIE MPOLECChl.
KomnbloTepHoe mogenupoBaHue u CAD-cMcTeMbl NO3BOAAIOT cO34aBaTb 6onee TouyHble U 3ddEeKTUBHbIE
NPOeKTbl, a CUCTeMbl aBTOMATU3NPOBAHHOIO YynpaBneHNA — YyMNpaBaATb CAOXHbIMU NPOnN3BOACTBEHHbLIMU
JTMHNAMMN.

Mpumepom ABAAETCA MCMNOJb30BaHME MPOMbILNEHHOrO MHTepHeTa Bewei (IloT), KoTopbii coeauHAeT
obopyaoBaHMe B eiNHYIO CETb, 0becneuynsas MOHUTOPUHT U yNpaBaeHUe B peasibHOM BpemMeHU. ITo No3BoAsSET
CHU3UTb U3AEPMKKN, YBEANUUTb HaAEKHOCTb 060pYA0BaHNA N NOBLICUTL KAYECTBO NPOAYKLNN.

Pa3paboTKa HOBbIX MaTepuanoB — eue ogHa chepa uHHoBaumn. CoBpemMeHHble maTepuanbl ob6naaatoTt
YHUKa/IbHbIMWU  CBOMCTBAMW: BbICOKOM MPOYHOCTbIO, JIEFKOCTbIO, CTOMKOCTbIO K KOPPO3UM, Tenjao- Wu
3N1EKTPONPOBOAHOCTbIO.

Hanpumep, KOMMNO3WUTbl Ha OCHOBE YI/epogHblX BOJIOKOH WCMOJIb3YIOTCA B aBMALMOHHOM
NPOMbILINEHHOCTU ANA CO34aHUA NIETKMX W MPOYHbIX KOHCTPYKUMIA. HOBble MaTepuanbl TakKe HaxoaAT
npunmeHeHue B aHepreTuke, CTpontTenbCcree n megmnunHe.

NHTennekTyanbHble CUCTEMbI MO3BOIAKOT aBTOMATU3UMPOBATb C/IOXKHbIE UHXKEHEepPHble 3a43a4M, NOBbILAsA
TOYHOCTb N 3ddeKkTMBHOCTL paboTbl. MalwnHHOe obyyeHMe MCnonb3yeTca ANA aHanusa 60NblIMX AAHHbIX,
ONTUMM3aLMN NPOLIECCOB U NPeAcKasaHUA HeMCnpaBHOCTEN.

PoboToTexHMKa CTaHOBUTCA BCe 60siee pPacnpoCTPaHEHHOW: pPOBOTLI-TPYKEHUKN paboTaloT Ha
NPOWU3BOACTBEHHbIX JIMHUAX, BbIMOJHAIOT ONacHble 3a4a4K, OCYLEeCTBAAIOT COOPKY M PEMOHT. 3TO MOBbIWaeT
6€30MacHOCTb M YMEHbLUAET U3AEPKKU.

MHHOBALMOHHbIE TEXHO/IOTMM B COBPEMEHHOMN MHXKEHEePMM MOMOTatoT peLlaTh caMble akTyasibHble 3a4a4m
COBPEMEHHOCTU — OT NOoBbIWeHNA 3PPEKTUBHOCTM NPOU3BOACTBA A0 3aLUMUTbI OKPYHKatoLwen cpeabl. MocToaHHoe
pa3BuUTUE M BHeApPeHWe HOBbIX PeLleHUId No3BOAAT co3AaBaTbh 6onee yMHble, 6e30MacHble U yCTOMUMBbIE
cUCTeMbl, YTo cnocobcTayeT nporpeccy 1 6aaronoayynio obuiecTsa.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
1. UsaHoB U.W., MNeTpos I.M. CoBpemeHHble NHHOBALMOHHbIE TEXHONOMMKN B UHXeHepun. — M.: Hayka, 2020.
— 256 ¢c.
2. CmupHoBa A.A. TeHAEHUMM pPa3BUTUA HOBbIX MaTepPManoB B WHXKeHepHoW aeAatenbHoctn // MypHan
«MHHOBauum B TexHMKe», 2021, Ne 3, c. 45-52.
3. Ky3sHeuoB B.B. ABTOMaTM3auma Npomn3BOACTBEHHbIX NPOLECCOB: COBPEMEHHbIE NOAXOAbl U MEPCNEKTUBBI. —
Cne6.: Nsp-so CN6ITY, 2019. — 312 c.
4. Lee J., Kim S. Advances in Robotics and Automation Technologies. Journal of Engineering, 2022, 78(4), pp.
123-135.
5. MNetpoea E.C. IKkonornyeckas 6e30nNacHOCTb M YCTOMYMBOE PAa3BUTUE B UHMKEHEPHDBIX TexHoa0ruAxX // dkonorus
M TexHuka, 2020, Neo 2, c. 89-94.
6. I1SO 9001:2015. Cuctembl MeHeaXMeHTa KayecTBa — TpeboBaHuA. MexayHapoaHas opraHmMsauusa o
CTaHaapTmsaymm, 2015.

© Mypagos H., 2026
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YOK 37
MonaroBa H.,
npenogasaTens,
TYPKMEHCKUIN CENbCKOXO3ANCTBEHHbIA MHCTUTYT,
r. Jaworys, TypkmeHucTaH

BNIUAHUE PA3HbIX KOMMNbIOTEPHbIX MPOrPAMM HA PA3BUTUE YYEBHOIO NPOLIECCA

AHHOTauuA
B paHHOM cTaTbe paccMaTpPUBAETCA B/IMAHME PA3/IMYHbIX KOMMbIOTEPHbLIX MPOrpamm Ha pasBuUTUE
COBpeMeHHOro yyebHoro npouecca. AHanM3MPYIOTCS OCHOBHbIE BWAbI MPOrPaMMHbIX CPeACTB, TakMe Kak
CUCTEMbI YNpaB/ieHUA 0by4YeHMEM, MHTEPAKTUBHbIE CUMYNATOPbI, MyAbTUMEANNHbIE NPE3EHTaUNM U UrpoBble
TEXHONOMU, a TaKXKe UX NPeMMyLLecTBa M HegdocTaTkM. Ocoboe BHMMaHUE yaenserca pPosn TEXHONOIMA B
NOBbLILWEHUN MOTMUBALMW, BU3YaNM3aLUMN 3HAHUIMA M PaA3BUTUIO CaMOCTOATE/NIbHOCTM Yy obydatowmxca. TaKwke
paccmaTpuBatoTcA MepCneKkTUBbl AanbHelwero BHeApPeHUa MHPOPMALMOHHbIX TEXHOIOTUIA B 0bpasoBaHue ¢
YYETOM COBPEMEHHbIX TEHAEHUWNI PAa3BUTUA UCKYCCTBEHHOIO MHTE/INIEKTA U BUPTYasibHOM peanbHOCTU. PaboTa
HanpaB/ieHa Ha BblABAEHNE KAtoYeBbIX GaKTOPOB 3PPEKTUBHOCTU UCNOIb30BAHMA KOMMbIOTEPHbIX NPOrpamm B
obpasoBaTenibHOM NPAKTUKe M NPeaNoKeHNEe PeKOMeHAAUUI No NX ONTUMANbHOMY NMPUMEHEHMNIO.
Kntouesble cnosa:
o0bpasoBaTesibHble TEXHO/IOMMW, KOMMbIOTEPHbIE NPOrPAMMbI, CUCTEMbI YIPABAEHUA 0ByYeHUeMm,
MHTEpPAKTUBHbIE CPeACTBA, MYyNbTUMEANNHbIE TEXHOOTUU, UTPOBbIE TEXHO/IOTUKN, BUPTYa/iIbHAA peasibHOCTb,
WNCKYCCTBEHHbIM MHTENNEKT, MOTUBaLMA 00y4YeHUs, UHHOBALMOHHbIE METObl 0Dy4YeHus.

CoBpeMeHHbI 06pa3oBaTebHbIM NPOLLECC HEPA3pPbIBHO CBA3aH C UCMNOJIb30BaHNMEM MHGOPMALMOHHbIX
TEXHOJIOTUIA U KOMMbIOTEPHbIX Mporpamm. BHegpeHue pa3sHOO6pasHbIX MPOrPaMMHbIX CPeAcTB NO3Bo/AET
noBbICUTb 3P PEKTUBHOCTb 0OYyYeHUA, caenaTb ero 6onee MHTEPAKTUBHBIM M af8aNTUBHbIM K MHAMBUAYANbHbBIM
NnoTpebHOCTAM yyalmxca. B AaHHOM cTaTbe paccMaTpPUMBAETCA BAMAHUE Pa3/IMYHbIX KOMMNbIOTEPHbIX MPOrpPamm
Ha pas3BuTME y4ebHOro Mpouecca, UX NPEMMYLLEeCTBA M HEAOCTaTKM, 3 TaKXKe MepCcrneKkTUBbl AaJibHelLero
NCMO/Ib30BaHWA.

CoBpemMeHHble 06pa3oBaTesibHble NPOrpamMmmbl BKAtOYAIOT B ceba yyebHble NAaTPopmbl, CUMYAATOPSI,
WMHTEPAKTUBHbIE TPEHAXKEPbI, My/IbTUMEAMIHbIE NPE3eHTaLMK U MHoroe apyroe. OHM NO3BONSAIOT peasnv3oBaThb
HOBble MeToAbl NPenosaBaHuUA, TakKNe Kak NpoeKkTHoe obyyeHune, renMmndurKauma, AUCTaHLMOHHOEe obyyeHue.
Brarogapsa KOMNbIOTEPHLIM NPOrPaMmmMam y4yebHbIl NPoLLecc CTaHOBUTCA 6oee pa3HOO6pPa3HbIM, AOCTYMNHbLIM U
WHTEPECHbIM.

Takue nporpammbl, Kak Moodle, Blackboard, Google Classroom, o6ecneynBatoT opraHmsaumto y4ebHoro
npoLecca, KOHTPOJIb BbINOJIHEHUS 3343aHUIA, KOMMYHUKAUMIO MeEXAy NpenogasaTensimu U ctygeHTamu. OHu
CNocobCTBYIOT PA3BUTUIO CAMOCTOATE/IHOCTM U OTBETCTBEHHOCTU YYALLMXCA, A TAKMKE YAY4LLAOT KOMMYHMKaLMIO
B yuebHoW cpege.

Pa3BUTME MCKYCCTBEHHOIO WMHTENNEKTA, BUPTYa/lbHOM U AOMNOSHEHHOM pPeanbHOCTU OTKPbIBAeT HOBble
ropusoHTbl ANnA obpasoBaTesibHbIX Nporpamm. B 6amKanwem byayuiem oxuaaeTca MHTErpaumna aaanTUBHbIX
cucTem obyveHUs, KOTopble CMOTYT NOACTPANBATLCA N0, YPOBEHb 3HAHWIN N NOTPEOHOCTM KaXKAOro yyallerocs.
TaK)Ke BaKHbIM HanpaB/ieHWEM ABIAETCA PAa3BUTUE MOOUIBbHBIX MPUNOKEHWUN, PACLUMPAIOLMX BO3MOXKHOCTU
0byyeHus B ntoboe Bpema 1 B tobom mecTe.

Mcnonb3oBaHWe Pas/iMyHbIX KOMMbIOTEPHbBIX MPOrPaMm 3HAYMTENbHO BAUAET Ha pa3BUTUE Yy4yebHOro
npouecca, genas ero 6onee 3PpPeKTUBHbIM, MHTEPAKTUBHLIM M adanTMBHbIM. OAHAKO BA)KHO Y4YUTbIBATb
BO3MOMHble HeOOCTaTKM W NPaBWIbHO WMHTErpMpOBaTb 3TU TEXHONOMMM B 06pasoBaTesibHYH0 MPAKTUKY. B
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byaywem pasButMe MHPOPMALMOHHBLIX TexHosnorMin obewaer caenatb obyyeHne ewe 6Gonee
WHAMBUAYANN3UPOBAHHBIM U YB/IEKATENbHbIM.

CnMCOK UCNONb30BAHHOI INTEpaTypbl:
1. WeaHoBa, E. A. MHDOPMALMOHHbIE TEXHONOTUN B COBpeMeHHOM obpasosaHun / E. A. MiBaHoBa. — M.:
AKagemunyeckunii npoekKt, 2020. — 256 c.
2. bBoHpgapeHKo, B. B. KomnbloTepHble TexHonorMm B obydeHnn / B. B. boHgapeHko. — CM6.: Hayka, 2019. —
300 c.
3. Jlebepesa, H. B. O6pasoBaTenbHble Nnatpopmbl U cMCTEMbI ynpasieHnsa obydeHnem / H. B. Nlebeaesa //
O6pasoBaHue U MHHoBaumn. — 2021. — Ne 4. — C. 45-52,
4. MenbHukos, A. 0. NHTepaKkTUBHble meTodbl 06ydYeHna B undposyto anoxy / A. H0. MenbHUKoB. — M.:
MpoceeweHmne, 2022. — 210 c.
5. MNetposa, WU. C. TelimudbumKaumsa B obpasosBaHun: Teopus U npaktuka / WU. C. Metposa // MypHan
coBpemeHHoro obpasosaHma. — 2020. — Ne 3. — C. 67-75.
6. LWmuar, I. B. CoBpemeHHble My/bTUMEANNHbIE TeXHOI0TMK B yuebHom npouecce / . B. lmnar. — CM6.:
Mutep, 2018. — 180 c.

© MNonaToBa H., 2026
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Wypyesa A.Al.
CrypeHTKa 2 Kypca plY um. AHKM Kynanbl
r. lpogHo, PB
Fony6 A.A.
CrypeHTKa 2 Kypca plY um. AHKM Kynansl
r. lpogHo, PB
HayuHbiit pyKoBoguTtennb: NMpokonuyk E.A.
CTapLwmn npenoaasaTenb
Kadeapbl aHrAMNCKOM dunonorum
MplY um. AHkn Kynansl,
r. 'pogHo, Pb

HArNAAHbLIE CPEACTBA KAK MHCTPYMEHT NOBbILWWEHNA 39O PEKTUBHOCTU
OBYYEHUA UHOCTPAHHbIM A3bIKAM

AHHOTauuA

B cTaTbe paccmaTpuBaeTca po/ib HarnaAaHbIX CPeAcTB B 06yYEHUN MHOCTPAHHbIM i3blKam, aHaAU3npytoTca
nx Knaccudukaumm, GyHKUMM M 3BONOUMA: OT NPeAMETHOM AEMOHCTPALMN A0 MyNbTUMEANIAHbBIX TEXHONOTMUIA U
WMHTEPaKTUBHbIX LMppoBbIX GopmaToB. AKLEHTUpPYeTCcA Npobiema onTMMAIbHOIO CoYeTaHMA TPALULNOHHbBIX U
COBPEMEHHbIX BUAOB HArAAHOCTU B KOHTEKCTE Pa3BUTUSA MHOA3bIYHOM KOMMYHUKATUBHOM KOMMNETEHLUN.

KnioueBble cnosa:
HarnA4HOCTb, HarNsAHbIE CPeACTBa, MHOCTPAHHbIN A3bIK, BU3yanm3auus, MyabTUmeana,
obyyeHne, KOMMYHMKATUBHAA KOMMETEHUMA.

OsnageHue MHOCTPAHHbIM  A3bIKOM  NpeacrtaBadaeT coboli BblI30B, Tpe6y+0u.|,m‘/'1 HEe TOJZIbKO
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WHTENNEKTYalbHbIX YCWUUIA, HO W NCUXONOTMYECKOW TFOTOBHOCTM, MNOCKO/bKY oOby4vatowmecs Hepeako
3aMbIKalOTCA M3-3a 60A3HM OWMOKM MAN HENMOHMMAHWUA CO CTOPOHbI cobecegHMKa. B cBA3M c aTMm ycnex
0oby4yeHMs BO MHOIOM 3aBMCUT OT aTMOChepbl MPUHATUA U MNCUXONOTMYECKOW 6e30nacHOCTU, B KOTOpOK
KNHOYEBYHO POJIb UFPaeT BO3MOXKHOCTb HE MPOCTO CAbIWATb, HO U BUAETb MaTepuan. MNogobHaa BO3MOXKHOCTb
0aéT obyyatoLeMyca OLLyLLEHME KOHTPOJIA Hag cuTyaumen. CKazaHHoe 0byc10BAMBaAET obpalyeHmne K NpuHLmUNy
HarNAAHOCTWN, KOTOPbI B COBPEMEHHOW METOAMKE PacCMATPUBAETCA KaK OA4MH M3 BAa*KHEMWMWX pe3epBOB
MHTeHcUPUKaumm obpasosaTenbHoro npouecca. MHoroobpasme TexHONOMMIA NpegnonaraeT UCNO/Ab3oBaHMe
Pas3/INYHbIX METOANYECKUX MPUEMOB, OLHAKO MMEHHO LeneHanpas/ieHHas BM3yanu3auus matepuana yepes
HarnsgHble cpeactsa obecneumBaeT ero raybokoe NOHMMaHME, MPOYHOE 3aNOMMHaHME U nocaeaylouiee
aKTMBHOE MCMONb30BaHMeE B peun [3].

Moa, HarnAgHbIMM CPeacTBaMM MOHMMalOTCA BepbanbHble M HeBepbasibHble OMOpbl, KOTOpble Yepes
3pUTENBbHO-C/IYXOBOE BOCMPUATME MOBbIWAOT 3PPEKTUBHOCTb 0ByYeHUA: yraybaaoT NOHMMaHMe maTepuana,
YCKOPAIOT €ro yCBOEHWE, aKTUBU3MPYIOT PEYEBY0 MPAKTUKY M 3aKPensaloT A3blKOBble HABbIKW. B meToamke
npenofaBaHUa MHOCTPAHHbLIX A3bIKOB BbIAENAIOT HECKONbKO KhaccuduKaumii HarnagHoctu. Mo tuny
aHa/M3aTopa Pa3/INYAIOT CAYXOBYHO, 3PUTENIbHYIO U ABUraTe/IbHO-MOTOPHYO HArnsAHOCTb. Bonee 3HauMmon ¢
ONAAKTUYECKOM TOUKM 3peHnn ABAAETCA KaccuduKauma No XxapaKtepy NpeabaBAaemMoro matepmana, B pamkax
KOTOPOM  BbIGENAIOT A3bIKOBYHD W HEA3bIKOBYD HarAa4HOCTb. fA3blKOBas  HArfA4HOCTb  BK/AKOYaEeT
KOMMYHMKaTUBHO-PEYEBYHO AEMOHCTPALMIO, MOKA3 U30/IMPOBAHHbIX A3bIKOBbIX eANHUL, (POHEM, MopdeM, cnos,
NpeanoXKeHnin), a TakKe WUCnosib3oBaHWe rpaduyeckmx onop (cxem, Tabauu). HeAsbikoBas HarnsAHOCTb
npeacrasaseT coboin npeabaBAeHNE SKCTPANUHIBUCTUYECKMX GAKTOPOB M NOAPA3LAENAETCA HA €CTECTBEHHYHO
(peanbHble 06bEKTLI), M306pa3nTeNbHYO (KapTUHbI, $OTO, BUAEO) M AEUCTBEHHYI (MMUTauMA AENCTBUN).
KomnnekcHoe Mcnosb3oBaHMe pasHbIX BUAOB HArAa4HOCTM 3a4eMCTBYET pa3/inyHble KaHa/bl BOCNPUATUSA, YTO
cnocobcTeyeT 60/1e€ OCMbICIEHHOMY M NPOYHOMY YCBOEHMIO MaTepunana [5].

B npouecce 0by4YeHMA MHOCTPAHHOMY A3bIKY HarnAgHble CPEACTBA BbIMOAHAIT TPU KAtoueBble GpyHKUMU.
Ob6yuatowaa GyHKUMA 3aKNH0YAETCSA B UCNOIb30BAaHMUM HAarNa4HOCTM 415 BBeAEHMA HOBOW y4ebHOo M MHbopmMaLmm
M eé nepBUMYHOrO OCMbICNeHUs. KoHTponupylowas oyHKUMA npeanonaraeT MNpuUMeHeHWe HarasaaHbix
MaTepuanos AN NPOBEPKU U CaMONPOBEPKM CHOPMUPOBAHHOCTM 3HAHUIA, HABBIKOB M YMeHWI. OpraHusyoLLan
bYHKLMA NposBAAeTcs Ha 3Tane oTbopa y4yebHOro KOHTEHTA M BblbOpa ONTUMaNbHbLIX CNocoboB ero
npeabABAEHUA Ha 3aHATUN [2].

3BOAIOUMA HArNAAHOCTM npowsaa nyTb OT NPeAMETHOM AeMOHCTpauun (peanbHble OO6BEKTLI,
n306paxkeHna) 40 CXemaTUYeCcKon UAMIOCTPaLMK rpammMmaTYeckoro matepumana (Hanpumep, LBETHblE CXeMbl). B
HacTosILLEEe BPEMS BeAyLLYIO PO/b UFPalOT My/bTUMEAUIHbIE U MHTEPHET-pecypcbl, KOTOpble NPeLOoCTaBAAT
[OCTyN K ayTEHTUYHON MHPOPMALMM U CYLLECTBEHHO MOBbLIWAIOT y4yebHyto moTuBaumio. Ocoboro BHMMAHMUA
3aCNYKMBAKOT MHTEpPaKTUBHble UudpoBble dopmaTbl:  OHAAWH-NAATGOPMbI  ANA  CO34aHMA  33[aHUN,
WHTEPaKTUBHbIE [OCKM, MNO3BONAOLINE ANHAMMYECKMN MEpemMeLlaTb M rpynnupoBaTb 06bekTbl. Kpome Toro, B
nocnegHue rogbl BCE aKTUBHEE MPUMEHAIOTCA TEXHONOMMM UCKYCCTBEHHOTO MHTeANeKTa (reHepauus
n3obpaxkeHuit No 3anpocy, 4aT-60Tbl C BU3yabHOW NOAAEPIKKON), KOTOPbIE OTKPbLIBAOT HOBblE BO3MOXHOCTH
ONA CUTYaTUBHOM HArNA4HOCTU U MHAMBUAYANAN3ALUKN 0ByYeHNUs.

HarnagHble cpeactsa GopmupyroT y Oby4YaloWMXcs npeactaBieHns 06 O6bEKTUBHOM peasibHOCTH,
NMOMOratoT aHaAM3MpoBaTb WM 0606WaTbh A3blKOBble fABAeHUA. [pu paboTe € MHOFO3HaYHbIMW CAOBaMM
BM3Ya/ibHble OMOPbl YCKOPAIOT 3aNoMMHAHWE, @ CUTYaTMBHAA HArNAAHOCTb NO3BO/IAET COCPEeAOTOUMTLCA Ha
A3bIKOBOM O0GOPMIEHUN BbICKA3bIBaHUA, @ He Ha coAepyKaTenbHol cTopoHe [1]. Ba)KHO NoAYEepKHYTb, 4YTO
pasHble BUAbI HArAAAHbIX cpeacTs paboTatoT HA pa3Hble KOMMNOHEHTbl KOMMYHUKATUBHOW KoMMeTeHUMu. Tak,
3puTenbHaA onopa npu BBeAEHUW NEKCUKU Hanpamylo crnocobcTsyeT GOPMMPOBAHUIO JIMHIBUCTUYECKOIO
KOMMOHEHTa (pacliMpeHne CI0BapHOro 3anaca, yTOYHEHWE CEMAHTUYECKMX MPaHuL, c1oBa); BuaeodparmeHTbl C
6bITOBBIMM AManoramm U HesepbanbHbIMM PEAKUMAMMU HOCUTENEN f3blKa Pa3BUBAIOT COLMOKY/AbTYPHbIA U
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OMCKYPCUBHBIN KOMMOHEHTbI; CXeMbl M Tabauupbl Npu OBYYEeHUM TFpamMMaTUKE YKPEnAAwT CTpaTernyeckui
KOMMOHEHT, NOCKOJIbKY NO3BOAAIOT 06y4atloWmMmMCca NPOrHO3MPOBATb CTPYKTYPY BbICKA3blBaHMA M OCO3HAHHO
KOHCTPYMpPOBaTb NPeA/IOKEHMUA.

Bmecte ¢ Tem cneayeT yuuTbiBATb, YTO YPE3MEPHOE WCNO/Ib30BAaHWME HArAALHOCTM CNOCOBOHO
[e30praHM30BaTh y4ebHbli npouecc. Noatomy Bce nocobus (naakaTbl, CXEMbl, MAaKeTbl, KAPTOYKK) HEOBXOAUMO
npeaapuTenbHo oTbupatb, MNPOBEPATb M CUCTEMATU3INPOBATL B MNOPAAKE NpeabaBaeHUsA. Ayamo- U
BMAEOMaTEPUAbI TPEDYIOT NPeABaPUTENLHOIO NPOCMOTPA A/1A OLEHKN COAEPKAHMA U onpeseneHna METOANKN
MX MPUMeHeHUA. BMecTo naccnBHOro npeabsiBAeHMA FOTOBbIX M306parkeHUi uenecoobpasHoO MCNo/ib30BaTb
aKTMBHble npuembl paboTbl: Hanpumep, «NoJyyraAblBaHWA» (4aCTMYHO 3aKpbITOoe U30b6paxkeHue Aans
NPOrHO3MPOBaHNA NIEKCUKM), KMO3TOBOM LUTYPM» MO CEPUM KapTUHOK Nepes YTeHMemM TeKCTa, «CTON-Kaap» C
OCTaHOBKOW BMAEO U MOCAeAyOWMM NePeckasom Uan AOMbICIMBAHUEM CUTYaUMKU. DTN TEXHUKM NpeBpaLLatoT
HarnsaHble CPeAcTBA U3 UANKOCTPATUBHOIO MaTepuana B MHCTPYMEHT MOPOXAEHUs cOBCTBEHHOrO peyeBoro
BbICKa3blBaHMA.

He meHee BaxHO obecneuntb 61aronpuATHbIE YCA0BMA BOCAPUATUA: OCBELLEHHOCTb, aKYCTUKY, 3CTETUKY
obopmneHuns ydyebHoro npoctpaHcTBa. ocobua [O0MKHBI MMETb COOTBETCTBYIOLWLME pPA3Mepbl U YETKOCTb
n306pakeHU, 3BYK — AOCTAaTOUYHYIO FPOMKOCTb M pa3bopumBocTb. Pabouee mecto npenogasaTens caepyet
OCHACTUTb TEXHUMKON ANA AEMOHCTPauMM OBbEMHbIX OOBEKTOB B PasHbIX paKypcax M YCTPOMCTBAMWU AN
AMCTaHUMOHHOTO ynpasneHusa [4].

Takum o6pasom, peanusaumsa nNpPUHLMNA HArNagHOCTM  4Yepe3  HarnagHble CcpeacTBa  OCTaéTcA
byHOAMEHTanbHbIM NOAXO40M 0Oy4YeHMA MHOCTPAHHbIM A3blKam. OnuMpaAack Ha 3pPUTENbHOE W CAyXoBoe
BOCNPUATME, HarNAgHbIe CpeacTBa 06ecneynBatoT OCMbICIEHHOE YCBOEHWE MaTepuana, akTUBU3UPYIOT pedb U
bOopMUpPYIOT yCTOMUYMBBIE HaBbliKN. COBPEMEHHbIE MyNbTUMEANA U UHTEPHET-PECYPChI YCUAUBAKOT MOTUBALMIO U
OTKPbIBAIOT AOCTYN K ayTeHTUYHOW WHPopmaumu. Kntouesoe ycnosue 3PPeKTMBHOCTM — [03MPOBAHHOE,
MeToanYeckn 060CHOBAHHOE NMPUMEHEHME HArNAAHOCTU C YH4ETOM peannsyembix GYHKUMIA. Mpu cobatogeHnn
OaHHbIX  TpeboBaHWI  HArNAQHOCTb CTAHOBMTCA  OENCTBEHHbIM  CPEACTBOM  PasBMTUS  MHOA3LIYHOM
KOMMYHWKaTUBHON KOMNETEHLUN.
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	Одной из главных проблем при эксплуатации данной техники при температурах окружающего воздуха ниже -30…-50  C является резкое снижение надежности пуска двигателя, обусловленное существенным ухудшением эксплуатационных характеристик стартерных свинцово...
	Целью данной работы является исследование электрохимических параметров АКБ в условиях арктического климата и разработка научно обоснованных рекомендаций по повышению эффективности их заряда на автомобилях КАМАЗ с двигателями серии 740.
	Анализ электрохимических процессов и заражаемости АКБ при низких температурах
	Штатная система электроснабжения автомобилей КАМАЗ с двигателем КАМАЗ-740 имеет номинальное напряжение 24 В и включает две последовательно соединенные батареи напряжением 12 В (например, 6СТ-190АПз) емкостью 190 А ч.
	При снижении температуры электролита в батарее происходят следующие критические изменения:
	Рост вязкости и плотности электролита. При падении температуры от +20  C до -40  C динамическая вязкость раствора серной кислоты увеличивается более чем в 4–5 раз. Это приводит к затормаживанию процессов диффузии ионов в порах активной массы пластин.
	Возрастание внутреннего сопротивления. Внутреннее сопротивление АКБ состоит из омического сопротивления электролита, сепараторов, электродов и поляризационного сопротивления. При охлаждении до -40  C значение увеличивается в То 6–10 раз по сравнению ...
	На автомобилях КАМАЗ с дизелями серии 740 устанавливаются генераторные установки типа Г-273В, 3232.3771 или современные аналоги мощностью от 1,0 до 2,2 кВт с интегральными регуляторами напряжения (Я120М, Я120М1 и др.).
	Штатные регуляторы напряжения имеют фиксированную термокомпенсацию, однако датчик температуры расположен внутри корпуса регулятора на генераторе. Это создает серьезную научно-техническую проблему:
	- Генератор, расположенный в развале блоков или на передней части двигателя КАМАЗ-740, быстро нагревается от работающего мотора до +40…+60  C.
	- Регулятор напряжения «считывает» высокую температуру подкапотного пространства и снижает зарядное напряжение до 27,2–27,8 В.
	- В то же время аккумуляторные батареи, расположенные вне кабины в открытом или слабо изолированном металлическом контейнере на раме, остаются охлажденными до температуры окружающего воздуха (-40  C).
	В результате возникающего температурного рассогласования (градиент температур между генератором и АКБ может достигать 80  C) система заряда функционирует в неоптимальном режиме, ускоряя деградацию батарей.
	6. Заключение
	Заряд стартерных аккумуляторных батарей автомобилей КАМАЗ с двигателями серии 740 в экстремальных условиях Арктики требует системного подхода, сочетающего тепловую подготовку батарей и адаптивное управление параметрами электрической энергии.
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