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TEXHOJIOI' U1 ITPOU3BOJCTBA BUHOI'PAJTHOI'O MACJIA

Annotanmst. OpHOM W3  OCHOBHBIX 337ad B OOGCHEUEHHWH  IPOJyKTHBHOCTH
TriepepadaThIBAlOIMX OTpaciei SBJISCTCS HCIONB30BAHUE BTOPHYHBIX pPeCypcoB. [Ipu sToM
OCHOBOIOJIArAfOIIMM  SIBIIICTCSL  CTPEMJICHHE, C OJHOW CTOPOHBI, CMSIYUTh BIMSHHE Ha
OKPY’KAIOLLYIO CpPeity, C APYTOd — IMOJIyYWTb JOIOJHUTEIBHO HOBBIE BHJIbI NMPOJYKIMH. OTa
TEH/ICHIINA OCOOCHHO aKTyallbHa B OTPACIsiX, 3aHATBIX MEpepabOTKOH pPAaCTUTEIBHOTO ChIPbS,
TIOCKOJIBKY BTOPUUHBIC CHIPHEBBIE PECYPCHI MMEIOT OMOJIOTHYECKOE MPOUCXOXKICHUE W MOTYT
SIBJISITHCS ICXOJTHBIM MAaTE€PHATIOM IS IPOU3BO/ICTBA KOCMETHIECKHX MPOTYKTOB.

KimoueBble ciioBa: BHHOIPaJHOE MAacio, TOHKOCIOiHas xpomarorpadpust UK u VO -
CITEKTPOCKOITHS,

Tlpy BUHOZENBFYECKOM IPOM3BOJCTBE OCHOBHBIMH BTOPHYHBIMH TPOIYKTAMH  SIBIISTFOTCS
CITaiKie U cOPOKEHHBIC BUHOTPAIHbBIE BEDKUMKH, JPOXOKEBBIE U KJIEEBBIE OCA/IKH, BHHOTPATHbIC
cemeHa. Poccuiickast @enepatmss npom3BoguT exeronHo 400 - 500 Teic. TOHH BHHOTpanga, B
pesyJbrare nepepaboTKu KOTOPOro Kak/Iblid Ce30H BUHOENIHS 00pasyercs cBbiie 80 ThIC. TOHH
BHHOTPaHON BEDKUMKH M 3HAUNUTEIILHOE KOJIMUECTBO JPOMOKEBBIX 1 KIIEEBBIX OCA/IKOB.

Hamnbornee mepcreKTUBHBIM HCTOYHHKOM KOMIUIEKCA OHMOJIOTHYECKH - aKTUBHBIX BEIIECTB
SIBISICTCSL BTOPUYHOE PACTHTENIBHOE ChIpbe, OOpasyroiieecst NMpH repepaboTke BHHOrpaza. B
COCTaBE JIMIMHOTO KOMIUIEKCAa CEMsH BHMHOIpaja COJCPIKATCs TAKHME IIEHHBIC BEIIECTBA KaK
TMOJIMHEHACHIIIICHHBIC JKHPHBIE KUCIOTHI, (hochOIHUIHIBI, TOKOPEPOIIbl, KOTOpbIe OONaqaroT
CITEKTPOM (DH3MOJIOTHYECKOTO JISHCTBHS, HEOOXOMMOTO JUTsI HEKOTOPHIX BHIOB KOCMETHYECKHX
TIPOJTYKTOB.

Lens padoThl 3aKTr04aeTCs B pa3pabOTKE TEXHOIOTUH TepepabOTKH BTOPHYHBIX PECYPCOB
BHHOJIEINS - BUHOTPAJIHBIX CEMSTH C U3BJICYCHUEM BHHOIPAJHOTO MacJIa.

OcHOBHBIE 32124 UCCJICTOBAHUS:

- V3YYCHWE JIMIIMIHOTO COCTaBa BHHOTPATHBIX CEMSIH COBPEMEHHBIX COPTOB BHHOIPAa,
BbIpalmBaeMbiX B CTaBPOIOILCKOM Kpae.

I[pn npoBeneHne KCIIEPUMEHTATIBHBIX NCCIIEIOBAHMI HCTIONB30BAI COBPEMEHHBIE METOMIBI
(MBUKO - XHMHYECKOr0 aHajin3a: BBICOKOI(P(EKTHBHBIE Ta30ByI0, Ta30)KUIKOCTHYIO U
TOHKOCIOHHYI0 Xpomarorpaduu, MK 1 Y@ - ciekTpockormto, poTalMoHHY 0 BUCKO3UMETPUIO 1
MUKPOCKOIMPOBAHHE.

MaccoByio JIOJIFO Bard M JIETYYMX BEIIECTB, MAaCCOBYIO OO CYXHX BEIIECTB, CyMMBI
SKCTPAKTHBHBIX BEIIECTB ONPENEILUIM CTAHIAPTHBIMM MeTofamu. OrnpeseneHne KUCIOTHOCTH



TIPOBOJIMIIM TIOTEHIIMOMETPHYECKUM METOZIOM; KOJIMYECTBEHHOE OIpesiesieHHe (IaBOHOUIOB —
CIIEKTPO(OTOMETPIUICCKIM ~ METOZOM; ~ MAacCOBYIO  JIOMIO  (DCHONBHBIX ~ BEIIECTB  —
KOJIODMMETPHYECKIM ~ METOIOM; KpAaCAlIMX BEIIECTB - (DOTOMETPUYECKUM METOJIOM Ha
criektpoporomerpe CD - 2000. CpaBHUTEIBFHOE HCCIIEOBAHNE JIMIIAIHOTO KOMIDIEKCAa Macel,
TOJTYYCHHBIX M3 CEMSIH BUHOTPA/A PasIMYHbIMU criocobamu. M3yueHsl 00pasiibl BHHOTPAIHBIX
CeMsH COpTOB BMHOIPAJa, BbIpalBaeMblX B CTaBpOmoibCKOM Kpae: bbsHKo, Pucmumr,
CoBuHboH, Myckar 1BeTo4Hbli, M3aberta po3oBas 1 MonmoBa. MaccoBast I0JIs BlIard ¥ CymMma
SKCTPAKTHBHBIX BEIIECTB B CEMEHAX M3y4aeMbIX COPTOB, IPUBE/ICHBI B TabmuLe 1.

Ta6anua 1. O6pa3ubl BHHOIPAIHBIX CeMSIH COPTOB BHHOTPAJIa,
BbIpalleHHbIX B CTaBpONo/ILCKOM Kpae

Copt BuHOTpaga Maccosast 10715 Biard, % MaccoBast jomst Macia, %
BbstHko 54 173
Pucmunr 55 18,8
COBUHBOH 54 18,6
MycKaT 1IBETOUHbII 52 154
W3abenna po3osast 5,7 14,1
MomnnoBa 5,8 18,5

W3 mnpuBENCHHBIX JAHHBIX CIIEAYET, YTO CeMEHa BHHOTPA/Iad Pa3MYHBIX COPTOB HMEKOT
MPAKTHYECKN OJIMHAKOBYIO BJIAXKHOCTb. VIMEIOTCS pa3nuuusi MO MAcCoBOH Jolie Macia.
MuHNMaNbHOE COZIEpYKaHHEe Maclia XapakTepHo juist MzaGemtsr pososoii — 14,1 % , a
MaKCUMaJlbHOe 111 ceMsH copta Pucmmar — 18,8 % , mst cemstn CoBurpona — 18,6 % . Ot
copra SIBISIOTCS Haroosee H3(GQEKTHUBHBIMU 1Sl M3BJICYCHHS] BUHOTPA/IHOTO Maca.

VI3BrieyeHre JIMIMIHOTO KOMIUIEKCA M3 CEMsH BHHOIPaJa MPOBOMMIM METOIOM OTKHMA,
9KCTPAKIEH IMITHIIOBBIM S(UPOM.

Macna, nosy4eHHbIE TIPECCOBBIM CIIOCOOOM, IKCTPAKIMEH JAMATHIOBBIM (DUPOM OLICHUBAIN
I10 OCHOBHBIM TTOKa3aTesIM KadecTBa. [oKka3arenn Ka4yecTBO BHHOTPAIHOTO Maciia [PEe/ICTABIICHBI
B Tabmme 2.

Taéauma 2 —Iloka3aTenn kauecTBa BHHOTPATHOTO MAacJjia
B 3aBHCHMOCTH OT CII0C002 €ro MoJTyYeHusI.

HaunmMenoBanue noka3zarenst | 3HaueHHE MOKA3aTels ULl MACIa, TIOTyYSHHOIO
HcuepnbiBaromas skcTpakiys | MexaHuyeckuil 0TKUM

MaccoBas gons 0,88 0,65
dbochommmnos, %

HeombuisseMbIX BEIECTB,

mr/%: 0,41

- KapOTUHOHIOB 0,39 26,6

- TOKO()epOJIOB 27,5 0,8

- XJIOPO(HUILIOB 22 1,18
KucnorHoe umncio, Mr 2,43 137,5
KOH/r 140,1

MNommoe uncio, r

[lepexuncHoe wmcio, MMOIb 4,0
aKTUBHOrO Kuciopoma/kr | 10,1 343
AHU3HIUHOBOE YHCIIO 6,97




YCTaHOBIIEHO, YTO TTOKA3aTeNM Ka4eCTBa BUHOIPAIHOIO Macia 3aBHCST OT Croco0a Moy YeHHst
macnia. J{isi TONydeHHs BHHOIPAIHOrO Maciia ¢ MHHHMAIBHBIM COZCPKAHHEM IPOJIYKTOB
OKHUCTICHHS TIeNIeCO00pa3Ho TMPUMEHEHHE TPECCOBOr0 Ccrocoda. JKMpHOKHCIOTHBIN CcOCTaB
W3BJICYCHHBIX W3 CeMstH coptoB Pucimar u COBMHBOH BHHOIPAIHBIX Macell MpUBEICH
B TabImme 3.

W3 npuBefeHHBIX aHHBIX BUIHO, YTO B COCTaBe BHHOTPAIHBIX Maced MpeodsanaioT
CTEApUHOBas W TMAIBMHUTHHOBAas W3 HACBIIICHHBIX KHCIOT W JIMHOJCBAs W OJICMHOBAS W3
HEHACBIIICHHBIX. He3aBUCHMO OT COpTa BUHOTPa/ia B Macyie BUHOTPAIHBIX CEMSH MAKCHUMATIbHOE
COJIepIKaHNE MPUXOIUTCS HA JIHHOJIEBYIO KHUCIIOTY.

Tadumua 3 - JKupHOKHUCJIOTHBIH COCTAB BUHOTPAIHBIX Maces

. MaccoBast 10151 *KUPHOH KHCTTOTEI, %0 001Ieit cymme
HaumenoBanue JKUPHOU
B SKHPHBIX KHACJIOT B MACNax U3 CeMsIH
Pucimar COBUHBOH
MupuctiHoBast 0,10 0,14
ITanemuTHHOBAS 15,18 19,00
[TaneMuTONEHHOBAS 0,18 0,16
CreapyHoBast 473 11,21
OnenHoBas 32,90 27,26
Jlunonesast 43,71 39,19
JIvHoneHoBas 0,97 0,41
ApaxuHoBas 0,31 0,48
DHUKO3eHOBAst 0,35 0,23
berenoBas 0,27 0,33
DpykoBast 0.39 0,34
JlurnouepuHoBast 091 1,24

BbImonHeHHbI KOMIUIEKC MCCIIeIOBAaHMH MO3BOJIMI Pa3paboTaTh TEXHOJIOTHH IepepaboTKu
BTOPHUYHBIX PECYPCOB BUHOMIEIHSL.

V3y4eHbl M NpOAHAIM3MPOBAaHBI COPTa BHHOIPAJa KaK HMCTOYHMK ChIPbs VIS TOJyHYEHHs
BUHOIPAJJHOTO Maclia. YCTAHOBJICHO, 4YTO HamOosee IMEepCHEKTHBHBIMU SBJIAIOTCS CEMEHa M3
BUHOTpazaa coptoB besuko, Puciunr, CoBrapoH, MycKaT IBETOUHBIA C MACIMYHOCTBIO OT 15 %
1019 %.

OKCIIEPUMEHTAIIBHO  YCTAHOBJIGHO, YTO BHHOIPAIHOE MACIO OTIMYACTCS ONTUMAIBHBIM
COOTHOIIEHHEM HACBHIEHHBIX JKHUPHBIX KHUCIOT Kak: (creapuuoBas oT 4,7 % no 11,21 %),
MOHOHEHACBIIIEHHBIX (0JIenHOBast OT 27,26 % 10 32,9 %), NOoIMHEHACHIICHHBIX (JITHOJEBAsS OT
39,2 % no 43,7 % n manoneHoBast ot 0,4 % 1o 0,9 %);

Ha ocHOBe cpaBHUTENBHOTO N3yUEHNsT KAYeCTBEHHBIX MOKa3aTeNlell BHHOTPAIHOrO Macia 1 €ro
OKHUCIIUTENBHON CTOMKOCTH OOOCHOBAaH BBIOOP MPECCOBOrO Crocoba MONyueHHsl Macia u3
BHHOTPA/IHBIX CEMSIH;

Takmm 00pasomM, pa3paboTka TEXHOJOTMH TIEpPepadOTKH TaKMX BTOPUUHBIX PECYPCOB Kak
BUHOIDAJHBIE CEMEHa C M3BJCYCHHEM Macia M JQJIbHEHIIMM €ro MHCIHOJIb30BAHUEM B
HPOU3BOJICTBE (DYHKLIMOHATBHBIX KOCMETHUECKHX U3/IEIHH.
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KOHCTPYMPOBAHHIO MOJYJIBHBIX TPOTPaMM, OPHEHTHPOBAHHBIX Ha BapHaTUBHOCTB, TPAKTHKO -
OPHEHTUPOBAHHOCTB 1 YUET MHMBHIYJIbHBIX IOTPEOHOCTEH JAeTel B CHCTEME J0TIOJHUTEHHOTO
00pa3oBaHusL

KiroueBble cj10Ba: J0mMOIHUTENBHOE 00pa3oBaHME, IPOEKTHO - MOMYJIBHBIA MOJXOI,
MOIyJbHas — IporpaMMa, MPOEKTHas  AEATebHOCTh,  MHAMBHAyaIM3als  OOydeHus,
00pa3oBaTelbHbBINA MOIYIIb, META IIPEIMETHBIE PE3YJIbTATHL.

CoBpeMEHHOE JIOTOJIHUTENIBHOE 00pa3oBaHWE JETell HAXONMTCSd B CTAIUH  aKTHBHOTO
OOHOBTEHUS COMEPKaHMs U TexHonorniH. OMHUM 13 KIIOYEBBIX TPEHIOB Pa3BUTUs OTPACId Ha
2025 - 2026 yueOHbI TOJ TPU3HAH TPOEKTHO - MOJYJBHBIA MOJXOM, KOTOPBIH aKTHBHO
00CYX/IaeTcsl Ha BCEPOCCHICKUX KOH(MEPEHIMSAX M BHEAPSCTCS B MPAKTHKY 00pa30BaTeNIbHBIX
opraHm3anyil. J[aHHBIA TOIXOA OTBEYACT HA BBI3OBBI BPEMEHH: HEOOXOAMMOCTH T'HOKOTO
pearrpoBaHusl Ha MHTEpPECHl JETeH, y4eT MX pa3HO YPOBHEBOM IOJATOTOBKH M oOOecrieueHue
BAPUATUBHOCTH 00Pa30BaTENbHBIX MapIIPYTOB.

CylIHOCT NPOEKTHO - MOMYJIBHOTO IOJIXOAA 3aKJII0YacTCs B TOM, YTO COZEPIKAHHE
JIOTIOJIHUTENIBHON  00Ie00pa3oBaTebHO  MPOrpaMMbl  CTPYKTYPUPYETCS Kak — cHcTeMa
OTHOCHUTEJIBHO CaMOCTOSITEIIBHBIX, JIOTHUECKU 3aBEPIICHHBIX MOYJICH, CBA3AHHBIX MEXILY cO00H
€IMHOW KOHLETIIINEH, ¥ TIPH 5TOM KaXKIbIi MOIYJIb MOJKET PEaT30BBIBATHCS Yepe3 MPOEKTHYIO
TeSTENBHOCTD, HAMPABJICHHYIO Ha CO3/JaHKe MPAKTUKO - OPHEHTUPOBAHHOTO MPOAYKTA.

KiroueBbIM TOHATHEM  SIBJISETCS. 00pa3oBaTelbHBIA MOIYJIb — CTPYKTYPHBIA ONeMEHT
MPOrpamMMBbl, HMEIONMHA YeTKO C(HOPMYIMPOBAHHBIC IIEMH ¥ IUIAHAPYEMbIC pE3YJIbTaThl,
COJIepyKallMii 3aKOHYEHHBII OJIOK y4eOHOW MH(pOPMAIMN U COMPOBOKAAOIINNCS METOANYECKUM
obecrieueHreM U CHCTeMOIl KOHTpoisl. Kak oTMeuaercsi B METOAMYECKHX PEKOMEHIALMIX,
MOZyJIb MOJKET NpEACTaBIATh COOOH paszieN AMCLMIUIMHBL, OTHEIBHBI Kype WIM KOMILUIEKC
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JUCIMIUIMH ~ OJTHOM  HANpABJICHHOCTH, OOBCAMHEHHBIX YIS PEIICHUS  KOHKPETHOM
00pa3oBaTeNbHON 3314

OTM4uUTeNbHBIMU YEPTaMKU MOYJIBHOM IIPOrpaMMBbl SIBJIIOTCS:

o BApWATHBHOCTH CONEPKAHMSA — OOYHAOIIIICS TTOJydIacT BO3MOKHOCTE BEIOOpa MOJTyJIeit
B 3aBUCHMOCTH OT CBOMX UHTEPECOB U YPOBHSI IIOATOTOBKY;

o UHIUBMAyaIM3aLMs oOydyeHUs — JOIYCKAeTCs pa3HbId TEMI OCBOCHUS MOAYJIEH,
HEMHEIHOCTh MX M3Y4YEeHHs, YTO MO3BONSET BBICTPAUBATh MHAMBHAYaIbHbIE 00pa30OBATENIbHbIE
TPaeKTOPHH;

o TIPaKTUKO - OPHCHTHUPOBAHHOCTh — KAKIBIH MOMYTh HareleH Ha (opMupoBaHKe
KOHKPETHBIX KOMIIETCHIMI U, KAK IPABIIIO, 3aBEPILAETCS CO30AHUEM [IPOEKTHOIO IIPOIYKTa,;
o THOKOCTH YTPAaBIEHWS — MOAYIbHAS CTPYKTypa MO3BOJET OINEPATUBHO OOHOBIATH

COJiepYKaHIe OTAENBHBIX OJIOKOB 0e3 IepecMoTpa BCeH porpaMMBbL.

HMHTerpanyst IpOSKTHON JEATEIBHOCTH B MOTYJBHYIO CTPYKTYPY HpOrpaMMBI 00ecrieunBacT
CHCTEMHBIl Xapaktep oOy4eHus. IIpoekTHas TEXHONOIHS TIPE/IIONaracT —OpraHM3aIHIo
CAMOCTOSITCIIBHOM PabOTHl  YYalMXCS O CO3AHHIO PEANBHOTO MPOAYKTAa WM  PCIICHHS
3HAYMMON TIpOOJeMbI M HampapieHa Ha (hOPMUPOBAHHE YHUBEPCATBHBIX YUEOHBIX HCHCTBHIA,
Pa3BUTHC MHUIMATHBHOCTH W TBOPYCCKON AKTHBHOCTH. B KOHTEKCTE MOJYJIBHOIO OOYYCHIS
TPOEKT CTAHOBHTCS (hOPMOH 3aBEPILICHNUS] MOJLYJIsl, HHCTPYMEHTOM MPOBEPKH C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH ¥ CPEICTBOM MOTHBAITAN O0YHAIOIITHXCSL.

Takum 00pa3oM, TIPOEKTHO - MOJYJBHBIN TIOIXOM MPENCTaBIsieT co0oi 3PHEeKTHBHYIO
CTpaTermio  OOHOBJICHMS — CONEpYKaHHS  JIONONHHTENBHOTO — OOpa3’OBaHMs, OTBEYAOLIYIO
COBPEMEHHBIM ~ TPEOOBAHMSM  BAPMATHBHOCTH, — MHAMBHAyAIM3alMM W [PAKTHYECKON
HarpasieHHOCTH. Ero BHEIpEHIe MO3BOIISET MPEOIONETh IMHSHHOCTh TPAIULIMOHHBIX [IPOTPaMM,
CO31aTh YCIOBUS JUIS BBICTPAMBAHUS OOYYAFOIIMMHUCS HHIMBUIYAIBHBIX 00OPA30BATEIBHBIX
TPaCKTOpHiI M OOCCIEUMTh CHCTEMHOE pAa3BHTHE TIPOCKTHBIX, HCCICHOBATEINBCKAX U
KOMMYHHKATHBHBIX KOMIICTeHIMH. JIist Tieyiarora JIOMOMHUTEEHOTO 00pa30BaHMs OBJIAICHIS
TEXHOJIOTHEll TIPOSKTUPOBAHMS MOJYJIbHBIX TPOTPAMM  CTAHOBHTCS BaKHBIM  YCIOBHEM
IpOdeCCHOHAIIEHOTO POCTA M TTOBBIMICHHS KayecTBa 00pa30BaTeIbHBIX PE3YJITATOB.

Cnmcok UCNoJIb30BAHHON JIUTEPATYPBI

1. ApanoBa, C. B. (2025). «MomymbHblii mnpuHIMI (OPMUPOBAHUS — HPOTpaMM
JIOTIONHHUTENBHOTO  MPO(ECCHOHATBHOTO  O0pa3OBaHUs HA OCHOBE KOMIIETEHTHOCTHOTO U
niporteccHoro moaxonosy. CI16: PITIY um. A. U. T'epiena.

2. Anamoga, P. P. (2023). «/HHOBaIMH B CHCTEME JOTIOHATENBHOTO 00pa3oBaHus. BecTHHK
BBICIIICH ITKOJIBL, Ne 6, ¢. 28 - 35.

3. Tlonexayckac, M. C. (2023). «O0 0COOCHHOCTSAX peav3alii MOJYJIBHBIX MPOrPaMM B
CHCTEME JIOTIOJIHUTEILHOTO 00pa30BaHusl JIETeH W B3pOCIBIX». VIHPOYpOK: SIEKTPOHHBIH
00pa3oBaTeIbHBIN MOPTaL.

4. Sxkymes, M. B. (2020) «OcobeHHOCTH  pa3pabOTKH  JOTIONHUTENHHBIX
00m1e00pa30BaTENBbHBIX OOIIEPa3BHBAIONIIX TIPOrPaMM Ha OCHOBE MEKKYIBTYPHBIX MPOEKTOB.
IMenaroruka u ncuxonorus oopazopanus, N3, ¢.35 - 45.

© bapabamosa H.H., benoyc M.I1., ITonosa M.1O., 2026
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«ABUAMOJEJINPOBAHUE KAK CPEJICTBO ®OPMUPOBAHUS
HHXEHEPHOM KYJIbTYPbI»

AHHOTAIMSA: B TAHHOW CTAaThe paccMaTpUBAETCs 00pa30BaTENIbHbIM U BOCIIUTATEIbHBII
MOTEHIMAl aBUAaMOJICJIMPOBAHUS B CHUCTEME JIONIOJIHUTENBHOTO oOpa3oBaHus nereil. Ha
OCHOBE aHaJIM3a TEeJarorMueckoro OmbITa W IMPOrpaMMHBIX MaTepHaloOB  aBTOP
00OCHOBBIBAaCT POJIb aBHAMOJICIMPOBAHUS KaK KOMIUIEKCHOW cpeabl (OpPMHUPOBAHUS
HH)KEHEPHOTO  MBIIUIEHHS,  NPOEKTHOH  KYJbTYpel M NPO(ECCHOHAILHOIO
caMooIpeaeeHusT 00yJaromuxcsi. PacKpbIBatoTCsl TArbl 00YYEHUs, METOJIBI M MPHUEMBI
paboThl, a TaKXKEe BOCIUTATEIbHbIC dQEKThI 3aHATUI aBUAMOECIbHBIM criopToM. CTaTbs
aJIpecoBaHa Ie/laroraM JONOJIHUTEILHOIO 00pa3oBaHMs, METOIUCTAM M OpraHU3aTopaM
TEXHUYECKOT0 TBOPYECTBA.

KnioueBble cj0Ba: aBnaMoaeIMpOBaHWE, WHKCHEPHAs KyNbTypa, IOMOIHHUTEIHFHOE
o0pa3oBaHUE, TEXHUYECKOE TBOPYECTBO, NMPOEKTHAS IEATEIbHOCTb, MPOQOpHEeHTAIHS,
a’pOJIMHAMHUKA.

B ycnoBusix crTpeMHTENbHOW NM(GPOBU3ALMM W BUPTYAJIH3alUK JCTCTBA MEpel
CHCTEMOH JIONOJIHUTEIILHOTO 00pa30BaHUs CTOMT CJIOXKHBIM BBI3OB: KaK YBJICUb
COBpPEMEHHOTO pe0OeHKa pealbHBIM, a HEe BUPTyalbHBIM co3upaHueM? Kak coenuHHTH
POMaHTHKY II0JieTa C TOYHBIMH Haykamu? OTBETOM, NPOBEPEHHBIM BpPEMEHEM U
00OraIleHHBIM HOBBIMH TEXHOJIOTUSIMH, SBJISETCS aBHAMOJEIHPOBAHUE. OTOT BHJ
TEXHUYECKOI0 TBOPYECTBA HE MPOCTO MEPEKHUBAET BTOPOE POKICHUE, HO U CTAHOBHUTCS
YHHUKaJBHBEIM 00pa30BaTeIbHBIM MPOCTPAHCTBOM, IAe (pr3nka, MaTemMaTnka, 4YepueHue u
uHpOpPMATHKA TepecTaloT ObITh aOCTPAaKTHBIMH IIKOJBHBIMU mpeameramu. OHHU
MPEBPANIAIOTCS B HMHCTPYMEHTHI Ul pEIIEHHs KOHKPETHOM, YBIEKATEIbHOM 3aJaun:
MIOCTPOUTH JIETATEIbHBIN alapar, CIIOCOOHBIN MMOKa3aTh BEICOKUH pe3yibTaT. HacTosmas
CTaThs MOCBAIIEHA OCMBICIIEHHIO IIEJarOTHUECKOr0 MOTEHINANa aBUaMOIETUPOBAHUS KaK
cpenctBa  (opMHMpOBaHMS ~— MH)XKEHEPHOW  KYJBTYpPBl, a TaKKe  OIpPE/ICICHUI0
OpPraHU3allMOHHO - METOIWYECKHX YCJIOoBHI, obecmeumBarommx 3((EeKTHBHOCTE ITOTO
mporiecca.

AKTya/JIbHOCTb OOpAIlleHNs K TeMe aBUaMOJICIMPOBAHUS B KOHTEKCTE (OPMHUPOBAHUS
WH)KEHEPHOH KyJIbTYpBI 00YCIIOBIICHAa HECKOJIIEKAMH B3aUMOCBSI3aHHBIME (hakTopamu. Bo -
NepBBIX,  COBPEMEHHAs  SKOHOMHMKA  HUCIBITHIBAET  OCTPYIO  MOTPEOHOCTH B
KBIM(ULIUPOBAHHBIX MH)XEHEPHBIX KaJpax, ¥ CUCTEMa JIONOJHHUTEILHOr0 00pa3oBaHMs
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BBICTYINAET BR)XHEWIINM 3BEHOM B CHCTEME paHHEH npodopueHTauu. ABHaMOJIEIbHBIN
CIIOPT SIBJIAETCS TNEPBOM CTYNEHBIO OBJAJCHUS aBHALMOHHONM TEXHMKOW, M HEPEAKO
JETCKOE YBIICUECHHE ONpPEAesieT BEeCh AAIbHEHINNN )KU3HCHHBIH yTh, BIUSET Ha BHIOOD
npodeccuu, CBI3aHHOW C TEXHHKOW, CaMOJNIETOCTPOCHUEM M MHXKEHepHell B 1enom. Bo -
BTOPBIX, 3aHATHA TEXHHYECKUM TBOPUYECTBOM MPUYHYAlOT JAeTell K TOYHOCTH,
aKKypaTHOCTH, y4aT CaMOCTOSTEIbHO HAXOJUTh HECTAHJApPTHBIC PEIICHMS, IMPOSBIATH
HaXOAYMBOCTh M CMEKalKy. B - TpeTbux, aBHaMoaenupoBaHHe OO0JIAAeT MOIIHBIM
BOCIIMTATENbHBIM IOTEHIMATIOM, (OPMHPYS NAaTPUOTHYECKOE MHPOBO33pEHHE 4epes3
3HAaKOMCTBO C HCTOpHEH OTEUYECTBEHHOW aBHALMM W JOCTHKEHUSIMH POCCHHCKUX
KOHCTPYKTOPOB.

ABHMaMOJICIMPOBaHUE KaK MEaroruyeckuii ()eHOMEH MpEJICTaBIsieT Co00i CHHTE3
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTa M MCCIENOBaTeNIbCKOM nedrenbHocTH. KoHCTpynpys
MoJienb, oOywaromuiics COBEPIIEHCTBYET TEXHMYECKOE MAacTepCTBO W MBIIIICHHE;
paboTtas Hamg MOJENBIO, TO3HAECT TEXHOJIOTMYECKHE TNPHEMBl O0pPaOOTKH pas3InIHbBIX
MaTepuajoB; Y4acTBYs B COPEBHOBaHMAX, (OPMHPYET BOJIO, XapakTep M 3aKajsercs
¢duznuecky. BaxxHo MOJUEPKHYTH, YTO LeIb 3aHATHH aBUaMOJEIUPOBAHUEM HE CBOJUTCS
K HOJATOTOBKE Y3KOTO CIIELMAINCTa - aBUAMOJCIUCTA, a 3aKI04aeTcs B (OPMHUPOBAHUU
MHKEHEPHOT0 THIIA MBIIUIEHUS U Pa3BUTUM TBOPYECKOTO NOTEHIMAIA TUYHOCTH.

Taxkum  00pa3soM, aBHAMOAENMPOBAHWE  MNPEACTABISAET  COOOM  YHHKAIbHYIO
00pa3oBaTeNbHYIO Cpey, BEIXOISIIYIO JaleKO 3a PaMKH TEXHHIECKOro Kpyxkka. OHO
sBisieTcst 9Q(EKTUBHBIM CPEACTBOM (GOPMUPOBAHHS HHKEHEPHON KYJIBTYPBI, TOCKOIBKY
HHTETPUPYET TEOPETHYECKHE 3HAHUS C NPAKTUYECKOH JeATeIbHOCTHIO, pa3BHBAET
IPOCTPAHCTBEHHOE MBIIUICHHE U  KOHCTPYKTOPCKHE CIIOCOOHOCTH, BOCIIUTBIBAET
OTBETCTBEHHOCTb M LEJICYyCTPEMIICHHOCTb. 3aHATUS aBHAMOJEIU3MOM CIIOCOOCTBYIOT
po¢eCCHOHANBHOMY CaMOOIPEACICHHIO 00YJAIOIINXCs, PACIIMPAIOT UX MPECTaBICHUE
00 HHXEHEPHBIX CICHUATBHOCTSIX M TOTOBAT K OCO3HAHHOMY BbIOOpY Oyaymiei
npopeccur. B 9MOXy  TEXHOJOTMYECKMX — TpaHC(OpMAlWi  aBUaMOJETHPOBAHUE
BO3BpalaeT pedeHKa B MHp PEaJbHOTO TBOPYECTBA, IaBasi B PYKH HHCTPYMEHTHI UL
npeoOpa3oBaHus OKpY’Karollell JIeHCTBUTENBHOCTH. [JIaBHBIA pe3ysibTaT, KOTOPBIA MbI
Ha0JI0aeM B CBOEH MPAKTUKE, — ITO «TOPSILIKE I71a3a» pedeHKa, KOTOPBIi mocie 10aroi
paboThl ¥ MHOXeCTBa J0pabOTOK BIEPBBIC BHIUT B HEOE IUIOJA CBOEro Tpyaa. B stor
MOMEHT HPOUCXOANUT OHMMaHUE: 3HAHUSI — 9TO CUJIA, BOIUIOIIEHHAs B MaTepuae.

Crnicok UCHO0JIb30BAHHON JIUTEPATYPhI

1. Heanos, CB. (2025). «JlononuutesnbHas 001eo0pa3oBaTeibHas 00Iepa3BUBAIOIIASL
nporpaMMa «ABHAa - W pakeT MoAeNbHBIA cropT. COBEpIIEHCTBOBAHUE CIOPTUBHOIO
MactepcTBay». Anatutel, 2025.

2. Kucenes, B.B., KynpusiHoa, H.B. (2025). «/HHOBaimu B cuCTeME JOMOJIHUTEIBLHOTO
obOpazoBanusy. JlomonmHuTenbHas o0Ieo0pasoBarebHas Tporpamma «Asuatopy. — Cypryr:
MAOY J10 «Texuomomicy.

3. T. H. AunpusiHoB, M. A. Tanarysosa, JI. A. Katokoa (1990). «Pa3Butie TeXHHYECKOTO
TBOpYECTBA MJIA/IIIHX MIKOITHLHIKOBY Mocksa, [Ipocsemmenne, c.110.

© Bbapatbamosa H.H., Ilerpukosa E.B., [Tonosa M 1O., 2026
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MOJIUPUKALIMS JPEBECUHBI METOJAMU TEPMOOBPABOTKH
U ITPOIIUTKU — NU3YYEHUE U3MEHEHUSA MUKPOCTPYKTYPBI
U ®U3UKO - MEXAHUYECKUX CBOMCTB

AmnHOTaIWs

B cratee paccMOTpeHbI OCOOCHHOCTH [J@HHBIX METOJIOB, a TaKkKe HUX BIMSHUE Ha
MHUKPOCTPYKTYPY APEBECHHBI U ¢ (DM3UKO - MEXaHHYECKHe CBOHCTBA. [IpoaHAIM3MPOBAHBI
M3MEHEHVS, POMCXOJIINE B KIETOYHBIX CTEHKAX JIPEBECUHBI NPH BO3/IEIHCTBHIM MOBBIIIECHHBIX
TeMIepaTyp M pPa3fMYHbIX MPOMMTHIBAIOIIMX BeriecTB. OTMEYeHO, YTO TepMooOpaboTKa
MPUBOIAT K CHIDKCHHIO CONCPIKAHMS THAPODUIBHBIX KOMIIOHGHTOB KJIETOYHOM CTEHKH,
YMEHBILEHHUIO CMOCOOHOCTH MaTepHaia IMOIVIONATh BIary M MOBBIIIEHUIO €ro OHOJIOTHYEeCKOH
croiikoctu. IlponmTka, B CBOI O4epesb, CIOCOOCTBYET 3alOJHEHHIO MOPHCTON CTPYKTYpBI
JIPEBECUHBI 3alIUTHBIMA COCTABAMH, YTO TMOBBILIACT €€ YCTOMYMBOCTh K BO3ACHCTBHIO BJIArH,
MHKPOOPTaHW3MOB ¥ MEXaHHYECKAM Harpy3Kam.

KiroueBble ciioBa: apeBecHHa, MOAM(UKALMSA JPEBECHHBI, TepMUYecKas 00paboTka,
TePMOMOM(MHKALISA, TPOIHUTKA IPEBECHHbI, MHKPOCTPYKTYpa, (H3UKO - MEXaHHYECKHEe
CBOWCTBA, BJIArOCTONKOCTh, OMOCTONHKOCTB, JIOJITOBEYHOCTb.

JlpeBecrHa Ha MPOTSHKEHUM MHOTHX CTOJIETHH OCTAaeTCsl OIHUM U3 HauOosee BOCTPEOOBAaHHBIX
MPUPOAHBIX ~ MaTepUajoB, INMPOKO  MPUMEHSEMbIX B  CTPOUTEIBCTBE,  MEOENbHOM
TIPOMBIIUTCHHOCTH, POM3BOZICTBE OT/ENOYHBIX MATepHAIoB M HEXKEHEPHBIX KOHCTPYKLMH. JTO
00YCJIOBIICHO €€ CpPaBHHMTEIBHO BBICOKOM HPOYHOCTBIO IPH HEOOJBIION MAacce, XOPOLIMMH
TEIUION30/SILIMOHHBIME ~ CBOMCTBAMH, ~ HPOCTOTOM ~ MEXaHHMYeckod  o0padoTkn
BO300HOBJISIEMOCTBIO  TIPHPOIHBIX PECYpcoB. B COBpPEeMEHHBIX YCIOBUSX BO3PACTAIOLIETO
BHUMAaHUS K BOHNPOCaAM SKOJIOTUYHOCTH M PAMOHAIIBHOI'O HCIOJIB30BAHUS CBIPbS HHTEPEC K
JPeBECHHE KaK KOHCTPYKLIMOHHOMY MaTepHaity POJOJDKAET yBEIMUMBATECSL.

JUtst ycTpaHeHWsT HEOCTATKOB B HACTOSIIEe BpPEMs IIMPOKO INPHMEHSIOTCS PaslIMYHbIe
TEXHOJIOTMM MOAM(HUKAIMN APeBECHHBL. VIX OCHOBHas 3a/ada 3aKiIIo¥aeTcsi B W3MEHEHHH
CTPYKTYpBI Marepuaia TakuM 00pa3oM, 4TOOBI MOBBICHTH €ro KCILTyaTAlMOHHbIC CBOMCTBA 6e3
CYIIECTBEHHOTO  yXYIUICHWS  OKOJOTMYeCKHX  Xapakrepuctuk.  Cpemm  Hambonee
PacpoCTpaHEeHHbIX 1 3(P(EKTUBHBIX METOIOB 0C000E MECTO 3aHUMAIOT TEPMUYECKas 00paboTKa
U MPOIHUTKA CIIELUATBHBIMU COCTABAMH.

Tepmudeckass MOIM(HKAINT OCHOBAHA Ha BO3/ICIHCTBIY MOBBIIICHHBIX TEMIIEPATyp B Cpelie C
OTpaHMYEHHBIM COZIEpKAHUEM KHCIIOpOa. B pe3ynbTare mporucXomsT M3MEHEHUsST XUMHYECKOTO
COCTaBa KOMIIOHEHTOB KJICTOYHOM CTCHKH JAPEBECHHBI, TPEXKIEC BCErO TEMHIICIUIION03, YTO
NPUBOJIUT K YMEHBIICHUIO CIHOCOOHOCTH MaTepualia IOMIIONIATh BIIAry, TOBBIIICHAID €ro
OHMOJIOTMYECKOl CTOMKOCTH U YNYUIICHUIO CTaOMIBHOCTH JIMHEHHBIX pasMepoB. Bmecte ¢ Tem
M3MEHEHHe BHYTPEHHEH CTPYKTYPbI APEBECHHBI MOYKET COMPOBOXKAATHCS CHIDKEHHEM OT/ICIBHBIX
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MPOYHOCTHBIX XapPAaKTEpPUCTHK, YTO TpeOyeT ydera YCIOBMH JaibHEHIel SKCIuTyaTalyu
MaTepHania.

Jlpyrum pacripocTpaHeHHBIM CIIOCOOOM TIOBBIIICHHUS SKCIUTYaTAlOHHBIX CBOMCTB SIBISCTCS
MPONIUTKA  JIPEBECHHBI  PA3IMYHBIMU  3AlMTHBIMM M MOJMQULHPYIOIIMMH  COCTaBaMH.
CoBpeMEHHbIE TEXHOJIOTMM TIO3BOJIIOT  BBOAWTH B TIOPHCTYIO CTPYKTYPY JPEBECHHBI
AHTHCENTUKY, TUIPO(GOOU3UPYIOIME BELIECTBA, IOJMMEPHbIC KOMIIO3UIMH U JIPYrue
MaTepuaibl, O0ECHEUMBAIOIINE 3alUTY OT BJard, MHUKPOOPTaHW3MOB, YJIBTPaUOIETOBOIO
U3JTy4CHHSI 1 MEXaHUYECKOro M3HOoca. B ommune oT TepMuueckoit 0OpabOTKM JIaHHBIN METOj
HO3BOJIICT LIENICHAMPABICHHO M3MEHATh OTICIbHBIC CBOIMCTBA IPEBECHHBI B 3aBHCHMOCTU OT
Ha3Ha4YeHHs TOTOBOT'O M3/IEIHS.

Tepmuueckas MOAM(pUKALS — CIIOCO0 TOBBIICHNS SKCILTYaTallMOHHBIX CBOKCTB JIPEBECHUHbI
0e3 XMMUYECKHX PearcHToB: Mateprai 00padaThIBatOT IPH TOBBILICHHOH Temmepatype (160-220
°C) B cpe/ie C MUHUMAJIBHBIM COZIEPKaHUEM KUCIIOPOIA.

ITporiecc NPOBOT B CIICMAIBHBIX KaMepax (C MapoM, HHEPTHBIMU Ia3aMH WK B BaKyyMe) B
HECKOJIBKO 3TAIlOB: CYIIIKA, HAIPEB, BEIIEP)KKA, KOHTPOIMPYEMOE OXJIaXKACHHE.

TIpu 160-180 °C cHmxkaercs coneprxanue Biard, npu 180200 °C pactér GHOCTOHKOCTH U
YMEHBIIIAETCSI THTPOCKOIIMYHOCT, TIPH JIOBeleHHH Temreparypbl 10 220 °C m3MeHeHus
YCUJIMBAIOTCST, HO MOYKET CHU3UTBCS IPOYHOCTD U3 - 32 JIErPaJIalliH OTHCAXapHIOB.

KiroueBble n3meHeHust:

o TEMHLEIUTIONO3bI Pa3pyIIalTCs — APEBECHHA CTAHOBUTCS MEHEe TUIPOCKOIIMYHOM;

o IEIUTOJI032 YaCTHYHO IIEPECTPAMBACTCS — PACTET CTaOMIIBHOCT, HO TIPH UPEe3MEPHOH
00paboTKe ajiaet NPOYHOCTb;

e JIMTHMH YIUIOTHACTCS 3a CYET KOHJICHCAIMM — TIOBBIIIACTCS YCTOWYMBOCTH K Biare M
Orodaxropam, ApeBeCHHA TEMHEET.

B pesynbrate  TepMOOOpaOOTKH CHIDKACTCSl BIKHOCTh, YMEHBIIAIOTCS MHKPOIIOPHI U
KaITUBIPBL, PACTET OTHOPOIHOCTh KJIETOYHBIX CTEHOK — JPEBECHHA YCTOHYMBEE K YBIKHEHUIO
/ BBICBIXAQHHIO, MEHBIIIC KOPOOHUTCS 1 TPECKACTCS.

TepmomomuduImpoBaHHas — IpeBecHHa  OONMagaeT  MOBBILECHHOH  BIArOCTOHKOCTBIO,
OMOCTOMKOCTBIO M CTAOMIIBHOCTBIO Pa3MEPOB — €€ MOYKHO IIIHMPE MPUMEHSTh B CTPOUTEIBCTBE
nipor3BoyicTBe. [Ipr 9TOM TeMmepaTypHBIif peKMM HY)KHO MOIOHpath ¢ ydéToM TpedyeMoid
TPOYHOCTHL.

Tpormtka — 3¢ dhekTrBHbBIA crIocod MOIUpUKAIME APESBECUHBL: B €€ MOPHUCTYIO CTPYKTYPY
BBOJIAT 3aILUTHBIC WM YIPOUHSIOIINE COCTaBbI, OBBIIIAS JOJITOBEYHOCTb U SKCILTyaTalMOHHBIC
XapaKTePHUCTUKL.

OCHOBHBbIE CLIOCOOBI POIUTKH:

o TIOBEPXHOCTHBII (KHCTh, BAIUK, PAaClbUICHHE) — [IyOMHA NPOHUKHOBEHUSI HECKOJBKO
MUUTIMETPOB, HOAXOIUT JUIs YMEPEHHBIX YCIIOBHH SKCIUTyaTaliy;

e TOTpyXeHHe — Ooyiee paBHOMEPHOE pACHpeleNieHHe COCTaBa, INyOWHa 3aBHCHUT OT
TI0PO/Ibl, BIAXKHOCTH JPEBECHHBI 1 BPEMEHH BBIICPIKKH,

e BAKyyMHO - HAIOpHBI — HanoOosnee d(Q(eKTUBHBIA: CHaYaIa yIAIIoT BO3LYX U 4acTb
BJIArd BaKyyMOM, 3aT€M TI01 JIaBJICHUEM COCTAB IIPOHHUKAET B COCYIbI M TPAXEH/Ibl, OOecrieunBast
ITyOOKOE 3aOIHEHHE T10p.

IIprmeHsiemble cOCTaBBbI:

e AHTUCENTHMKH — 3allUTa OT IPUOKOB, INIECEHN 1 HACCKOMBIX;

o ruapododu3aTops! (Macna, BOCKHM, KPeMHHHOPraHMYEeCKHEe COESIAMHEHHs) — MOBBILICHHE
BJIarOCTOMKOCTH;

e TOJIMMEPHBIC CMOJIbI, aKPUJIOBBIC M STIOKCHIIHBIC COCTABbI — IOBBIILICHUE MPOYHOCTH U
HM3HOCOCTOMKOCTH.
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I'myOuHa TPONMMTKM 3aBHCUT OT CTPOSHMs JAPEBECHHBI (HAIMYME COCYNOB, KaIMIIIPOB),
TIOPOJIB], TUIOTHOCTH, BIYKHOCTH MaTephaja M BS3KOCTH COCTaBa. ILIOTHBIE MOpoABI TpeOyroT
BaKyyMHO - HATIOPHBIX TEXHOJIOTHH.

B pesyibrate NPONMTKM TOPHI M KAIWJUIAPHI 3alOJNHSIOTCS COCTABOM, CHIDKACTCS
IPOHHUIIAEMOCT JUI BOIBI M BO3ZAYXa; IMOCIE IOIMMEPH3aliy (OpMHUpPYETCsl apMHUpPYIOIMH
KapKac, MOBBILIAIOLIHIT )KECTKOCTh. Y MEHBIIACTCSI PUCK OMOOTMYECKUX MOBPEKICHHIA.

IpormTKa CYIIECTBEHHO MOBBIIIACT BIIATOCTOMKOCTb, OHOCTOHKOCTH W IOJTOBEYHOCTH
JPEBECHHBI, TIO3BOJLIT UCIONB30BATh €8 B CIIOXKHBIX YCIOBHSIX O€3 3HAUMTEIHHOTO M3MEHEHUS
€CTECTBEHHOMH CTPYKTYPBI.

Tepmrraeckast 00paboTKa ¥ MPONHUTKA MEHSIOT MUKPOCTPYKTYPY JPEBECHHBI U YIIyHIIAIOT €&
CBOMCTBa — BBIOOP METO/IA 3aBUCHT OT TPEOOBAHMI K U3/IEIHIO.

IT0THOCTB: TPU TEPMOOOPAOOTKE HEMHOTO CHIDKACTCS (M3 - 3a MOTEPH BIATH U PA3JIOKEHHS
TEeMHULIEIUTIONO03), MIPU NPOIUTKE — PACTET (3a CU€T 3alONHEHWs 0P COCTaBaMH, OCOOECHHO
CHHTETHYECKUMH CMOJIAMH).

BIIayKHOCTB 1 BOJIOTIOTIIOIIEHHUE: TEPMOOOPAOOTKA YMEHBIIACT THIPOCKOIIMIHOCTH (CHIKACTCS
YHCIIO THAPOKCHIBHBIX TPYII), IIPOIUTKA OJIOKUPYET MPOHUKHOBEHHE BOJBI (3AIUTHBIM CIIOEM U
3arOJTHEHUEM KaIlIISIPOB).

IIpoYHOCTB: yMepeHHas: TepMOOOpaboTKa MOYTH HE MEHSET NPOYHOCTh, CHJIBHBIA HarpeB
CHIDKAeT MPOYHOCTh MPU M3TMOE U YIApHYIO BSI3KOCTbH; IMPOIMTKA MOJMMEPHBIMH COCTABaMH
TOBBIIIAET MPOYHOCTH MPH CHKATUN U M3THOE, YMEHBIIIACT PHCK TPELLHH.

TBépmocTb: TEepMOOOPaOOTKA MOXET CNErKa IOBBICHTH TBEPIOCTH, HO TP  BBICOKHX
TeMIeparypax JIPeBeCUHA CTAHOBUTCS XPYIKOIf; Mponurtka (0COOGHHO IOIMMEpHAs) 3aMETHO
YBEJIMYMBACT TBEPIOCTB 33 CUET APMHUPOBAHKS CTPYKTYPBL.

buocroiikocTs:  TepMOOOpabOTKa IMOBBIMIACT YCTOMYMBOCT K TIpHOKAM M IUICCEHH
(YMEHBIIAIOTCS IMTAaTeNIbHBIC BEIECTBA M BIAKHOCTH), IPONHUTKA JaéT 3allUTy uepe3
AHTHCEITUIECKUE COCTaBbL.

CralmIpHOCTh pa3MepoB: 00a METo/a CHIDKAIOT YCYIIKY M HaOyXaHwe — TepMooOpaboTKa 3a
CYéT MeHbIIeH CIOCOOHOCTH CBS3bIBATH BiAry, MPOMMTKA — 32 CYET OrpaHMYCHUS
HPOHMKHOBEHHS BOJIBI.

Mommdukanus — apeBecHHB!  (TepMHYeckas oOpa0OTKa ¥ IPONUTKA) IOBBIIIACT e
9KCIUTyaTAMOHHbBIE XapaKTEPUCTHKU 1 PACLIUPSIET 00IACTH IPHMEHEHHSL.

Tepmuueckast MOM(UKALIHS: MEHSIET XUMUUECKHUI COCTAB KIICTOYHBIX CTEHOK 3a CUET Harpesa
— CHIDKAIOTCSI TUTPOCKONUYHOCTb M PHCK OMONOpaXKeHUH, pacTéT CTaOWIBLHOCTb Pa3MEpOB.
IL1I0Chl — 3KOJOTMYHOCTb, OTCYTCTBHE XMMHKATOB. MHHYC — IPU BBICOKOH TemIiepatype
ITaJ[aeT IPOYHOCTB [IPU U3rHOE U yIapHast BS3KOCT.

[pornutka: B MOpBI BBOAST COCTaBbI (QHTHUCENTUKH, THAPOGOOH3ATOPHI, MOIMMEPBI) —
TOBBIIIAIOTCS  TIPOYHOCTh, TBEPAOCTb, BIATOCTOMKOCTH M JOJTOBEYHOCTb. D(P(HEKTHBHOCTH
3aBHCHT OT INIyOMHBI IIPOHMKHOBEHMSI M KaueCTBA COCTABA; MUHYC — BO3MOXKHOC CHIDKCHHE
9KOJIOTMYIHOCTH U3 - 32 CHHTETHYECKMX KOMIIOHEHTOB.

Br160p MeToia onpezensiercsl HasHaYeHHEM 1 yCIIOBUSMH SKCILTyaTallli MaTepralia; HepeIKo
ONTHMAJILHO KOMOMHHPOBATh 00a criocoda, 4To0bI OOBEIMHNTH UX PEUMYIIIECTBA.

ITepcrieKTHBBI — SKOJIOTMYHbBIE MPOMHUTKH, COBEPIICHCTBOBAHNE PEKUMOB TEPMOOOPAOOTKH U
KOMOMHHMPOBAHHbIE METO/bI UI1 COXPAHEHHsl MPOYHOCTH IPH POCTE JOITOBEYHOCTH. ITO
PACIIUPUT NPUMEHEHUE APEBECHHBI B CTPOUTELCTBE U APYTHX OTPACIIIX.
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HCIOJIb30BAHUE HAHOTEXHOJIOT Al JUTA YJIYUIIIEHAS CBOMCTB
JPEBECHBIX MATEPHUAJIOB B JIECOIIPOMBIIIJIEHHOM KOMILIEKCE

AnHOTaIMsA

JlpeBecHble  MarepHaibl OCTAIOTCSA OJHMM K3 CaMbIX BOCTPEOOBAaHHBIX —PECYPCOB
neconpombinuieHHoro komuiekca (JITIK), Ho ux MIMpoKoe NpUMEHEHHe OrPAHMYHBACTCS HU3KOH
YCTOMYMBOCTBIO K OMOMOBPEKIEHHIO, BBICOKOW T'MTPOCKOIMYHOCTBIO M HEBBICOKOM
MEXaHMYECKOH TPOYHOCTHI0 B IKCTPEMATBHBIX YCIOBHSAX. B aHHOH cTaThe aHAMUPYeTCs
MOTEHIMAI HAHOTEXHOJIOTMH KaK HMHCTPYMEHTa MOJICPHU3AIMN TPAIUIMOHHBIX IPOLIECCOB
00pabOTKH JPEBECHHBI U CO3/IaHMs] MHHOBAIMOHHBIX JPEBECHO - KOMIIO3UTHBIX MAaTepHAJIOB.
PaccMOTpeHbI  OCHOBHBIE  KJAcChl HAHOMATEPHATIOB (HAHOYACTHIBI OKCHIOB METAILIOB,
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YIJIEPOZHbIC HAHOTPYOKH, HAHOLEIUTION03a), MEXaHM3Mbl MX B3aUMOJICHCTBHS C JPEBECHOM
CTPYKTYpO#t 1 TipakTryecKre PHEKThI YIyUIICHHS] CBOUCTB IPCBECHHBL.

KitroueBble c110Ba: HAHOTEXHOJIOTMH, JIECOIPOMBIILIEHHBI KOMIUIEKC, APEBECHbIC MaTepHaJIbL,
HAHOLIEIUTION03a, YIJIEPOJHbIE HAHOTPYOKH, OMO3aIlUTa JPEBECUHBI, IPEBECHO - KOMIIO3UTHbIE
MaTepuabL.

JleconpoMBIIIITIEHHBI KOMIDIEKC SIBISETCS OMHOW W3 KIIFOYEBBIX OTPAciell POCCHHCKON M
MUPOBOI 5KOHOMHKH: B 2022 rofy 00beM MUPOBOTO NPOM3BOACTBA MIJIOMATEPHAIOB IPEBBICKI
550 MyTH M?, @ J10J11 APEBECHBIX MATEPUAJIOB B CTPOMTEIILCTBE COCTABHIIA OKOJIO 25 %0 .

JlpeBecHast CTpyKTypa MpesCTaBIseT COOOH CIOXKHYIO THOPHIHYIO CHCTEMY, COCTOSILYIO W3
nesnono3sl (40-50 %), remumerntonos (20-30 %) u yrauHa (20-30 %), opraHM30BaHHON B
MHKPOBOJIOKHA M MakKpOBOJIOKHA. HaHomarepuasbl B3aMMOJICHCTBYIOT € 3TOH CTPYKTYpOH Ha
TPeX YPOBHSX: 3aIOJIHEHHEM MEXKKICTOUHBIX IPOCTPAHCTB, XMMHYECKOH CBS3BIO €
(DYHKIMOHATBHBIME IPYIIIAMH LIEJUTFOJIO3bI M YCUIICHHEM TIOBEPXHOCTH BOJIOKOH.

HanouacTHIb! OKCHIIOB METAILIOB 1 TIOIIMMEPOB

Haubonee 1mmpoKo pacnpoCTpaHeHHbIe HaHOMATEpHaIbl Ul OMO3AIIMTHI W YIYUIICHHS
OTHECTOMKOCTH JIPEBECHHBI — HAHOYACTHIBRI okcunma ImHKa (ZnO), okcuna tutana (TiO,),
okcnna amomunns (Al,O3) 1 HaHouacTuip! nonmaTHeHr Ko (PEG). Mx nelictBue ocHOBaHO
Ha CJIC/YIOIIUX MEXaHU3MaX:

e brommmneii dddexr: Hanowactiipl ZnO u TiO, reHepupyloT akTUBHBIE (HOPMBI
xuciopona (ADK) mpu xontakte ¢ Biaroi m Y@ - m3mydeHHeM, KOTOpbIE YHHUUTOKAIOT
KJICTOUHbIE MEMOPaHBI IPUOOB 1 HACEKOMBIX.

e OrHe3ammTHbI dddexr: Hanouactuipl Al,O3 00pasyloT Ha HMOBEPXHOCTH JPEBECHHBI
IUIOTHYIO MHEPTHYIO IUICHKY IIPH HarpeBaHUH, TIPE0TBpaIlias paclipOCTPaHEHHE IUIAMEHH.

o Tumpodobuoe neiictBue: HaHoudacTHilbl PEG  3amoiHSMIOT MEKKICTOYHBIC —TOPBI
JIPEBECHHBI, CHIDKAsA €€ TUTpOCcKon4HOCTh Ha 3040 % .

OKCIIepUMEHTATBHBIC HCCIEAOBAHNS TOKA3aIM, YTO IPONHTKA JAPEBECHHBI PACTBOPOM
Hanouactul] ZnO ¢ xoHueHtpaumei 0,5 % MO3BOJSIET yBEIMYUTh €€ YCTOWYMBOCTb K TpHOY
Trametes versicolor Ha 85 % mpu COXpaHCHHH €CTECTBEHHOIO BHEIIHETO BHJIA JAPEBECHHBI, 4TO
SIBIISICTCSI KITFOYEBBIM [IPEHMYIIIECTBOM TEPE]] TPAJTUIIMOHHBIMI OHOLIM/IAMH.

VYrneponubie HanoTpyOku (YHT) u rpadeH MMEIOT yHHMKaJIbHBIE MEXaHH4YECKHE CBOWCTBA:
moxyis ynpyroctt YHT cocrapmsier 1 terapascal (TI1a), ato B 5 pa3 BbIie MOyt yripyrocTa
craymu. VX NCTIONB3YIOT VTSl yCHUIICHHSI APEBECHO - KOMIIO3UTHBIX Matepranos (JJKM).

MexaHU3M yCHIICHHS 3aKITI0YAETCS B CIIETYIOIEM:

e VHT BcrpauBatorcst B MeXCTpykeBoe IpoctpancTso JIKM, co3naBast A0MONHUTEIbHbIE
TOYKH CBSI3H MEKILY IPEBECHBIMHU CTPYKKaMU;

e I'padeHoBbIC IUIACTUHKU (HOPMHUPYIOT HA IOBEPXHOCTH CTPYXKEK 3alUTHYIO IUICHKY,
CHIDKAIOLYI0 a0COPOLIMIO BIArY U NOBBIIIIAS YCTOIHYMBOCTD K MEXAHUUECKUM HATPy3KaM.

Hanornenmono3a — 3T0 HAHOMETPOBBIC BOJIOKHA IIEIUTIONO3bI, TIONYYaeMble U3 JPEBECHON
Macchl WM arpoONPOMBILIUICHHBIX OTXOJOB IMyTeM XMMHYECKOH MM MEXaHHYECKOH 00pabOTKH.
OHa sBisieTcs OMONErpaIpyeMbIM M SKOJOTMYECKH 0e30acHbIM HaHOMATEpUAIOM, KOTOPBIH
ucnone3yercs B JITIK st tpex neneit:

e VYcunenune JIKM: HaHOLE/UTIONO3a 3aMONHSET MUKPONOpPBHI B JIPEBECHOM CTPYKTYpE,
TOBBIILIAS INIOTHOCTb ¥ MIPOYHOCTH KOMITO3UTOB;
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e Co3nanue (QYHKUMOHAIBHBIX ITOKPBITHI: HAHOIUIGHKM M3 HAHOLEIUTIONO3bI JENAl0T
JpeBecuHy ruapodoOHOM 1 yCToIuMBON K YO - H3TydeHHIo;

e Momdukamust wreeB it JKM: HaHOLETIONO3a YBEIMUMBACT —A[TE3UI0  KIes
(MenamMUHOOPMATBJICTHIHOTO, TOJIMYPETAHOBOTO) K JPEBECHBIM CTPYXKKaM, CHIKAs PacXojl
kitest Ha 20-25 % .

Oco0bIii  WHTEpeC TPEICTABISIET HAHOIEION03a, momydeHHas or orxomoB JIIIK. 3Oto
T03BOJIICT CHU3HUTH 3aTPAThl HA MPOM3BOJACTBO HaHoMartepHanoB Ha 30-40 % ¥ yMeHBITH
00bem orxozo JITIK Ha 15-20 % .

IIpenMyIiiecTBa HAHOTEXHOJIOTHI TPOSIBIIIOTCS B KOMIUIGKCHOM YIIyYIICHHH KJTFOYEBBIX
CBOICTB JAPEBECHBIX MAaTCpUaJiOB, YTO MOATBCPIKAACTCSA PE3yJIbTaTaMU SKCIICPUMCHTAIBHBIX U
KOMMEPYECKHX HCCIICIOBAHUI.

TpamuiroHHbIe OHOIHMIBI 00JTA/IAI0T BHICOKON TOKCHYHOCTBIO JUIS YENIOBEKA M OKpPYIKaroIIeh
cpelpl, TOJTOMY MHOTME CTpPaHbl OIPAaHMYMBAIOT KX HCMOJB30BaHHME. HaHOOMOIMIBI
(nanouactuiel ZnO, TiO,, cepebpa) ABISAIOTCS MEHee BPeIHbIME U Oosiee S(QEKTUBHBIMU: OHH
He BBIMBIBAIOTCS M3 IPEBECHHEI IIPH KOHTAKTE C BOJIOH M IEICTBYIOT UIMTEIEHOE BpeMs (1o 15—
20 nier).

TMTPOCKONIYHOCTD  IPEBECHHBI  SIBJIICTCS  OCHOBHOM MPHYMHOW ee jedopmarmii mpu
U3MEHEHHH BIIKHOCTH  OKpyXaromied cpenpl. HaHomarepuansl (HaHowacTuipl  PEG,
HAHOLIEJUTIONO03a) 3aMOJHSIOT MEXKICTOUHbIE MOpbl U 00pa3yloT rufapodoOHbIe IUICHKHA Ha
TIOBEPXHOCTH BOJIOKOH, CHIDKast abcopOrmro Biary Ha 3045 % .

JlpeBecHO - KOMITO3UTHBIE MaTepHaNbI SBIIIOTCS OCHOBOW COBPEMEHHOTO CTPOMTEIBHOTO U
MeOENEHOTO MPOU3BOICTBA, HO MX MPOYHOCTh OTrPAaHNYEHA HU3KOW ajire3ueil Kiest K APeBECHBIM
crpyxkkam. JlobaBnenne Hanonemwmono3sl wm YHT B cocTaB Kiles WM JPEBECHON Macchl
no3Boster yBemuuuth npouHocTs JICIT u OCII Ha 25-35 % U CHU3UTH UX CTOMMOCTb 32 CUET
YMEHBILIEHUSI pacXofia KIIesl.

HanorexHosorum SIBJIIOTCA NEPCIICKTUBHBIM WHCTPYMCHTOM MOJICPHHU3ALHU
JICCOIPOMBIIIICHHOTO KOMITIEKCA, TIO3BOJISFOLIMM PEIINTh OCHOBHBIC MPOOJIEMBI TPaIUIIOHHBIX
JIPEBECHBIX ~ MATepHANOB:  HU3KYIO  yCTOMYMBOCTD K  OHMONOBPE&XKNEHHIO,  BBICOKYIO
TUTPOCKOIMYHOCTD M HEBBICOKYIO MEXaHMYECKYIO MPOYHOCTb. OCHOBHBIE JOCTIDKEHUS B TOH
00J1aCT! BKITFOYAIOT Pa3palOTKy SKOJIOTHYECKH O€30MacCHBIX HAHOOHOLMIIOB, YCHIICHHE IPEBECHO
- KOMITO3UTHBIX MaTEepHAJIOB C TIOMOIIIGIO HAHOLEILTIONO36! M YIJIEPOIHBIX HAHOTPYOOK, a TaKxkKe
Co3/1aHAE (PYHKIMOHAIBHBIX TTIOKPBITHIA JUTS IPEBECHHEL
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IPUMEHEHWE TEXHOJIOI' Ml UICKYCCTBEHHOI'O HHTEJUIEKTA
B UHTEJUIEKTYAJIbHBIX CUCTEMAX AHAJIM3A JIAHHBIX

AnHoTamusi: B crathe paccMmarpuBaeTCs INPUMCHEHHE TEXHOJIOTHH HCKYCCTBEHHOIO
HHTCIUICKTA B HWHTCJUICKTYAJIbHBIX CHUCTEMax aHalli3a ITaHHBIX. AKI'yaHBHOCH) HCCIICOA0BAHUA
o0ycroBrieHa OBICTPBIM POCTOM OOBEMOB  CTPYKTYPHUPOBAHHBIX M HECTPYKTYPHPOBAHHBIX
JaHHBIX, (OPMHUPYEMBIX COBPEMEHHBIMH OpTaHM3ALsIMU, IM(POBBIME  Iuiatdopmamy,
MIPOMBILIICHHBIMA CUCTEMaMH U MH(POPMALOHHBIMU CeTIMHU. TpajIMIMOHHBIC aHATUTHYECKHC
METOZbI BCE 4Yallle OTPAaHMYEHbI B BO3MOXKHOCTH OOpPabOTKH OOJBIINX, HEOJHOPOIHBIX U
JIMHAMUYECKH W3MEHSIOIIMXCS MACCHBOB JAHHBIX. TEXHOIOIMM MCKYCCTBEHHOI'O HMHTEILICKTA,
BKJIFOYAs MalllMHHOE OOyd4eHHe, IIyOoKoe o0ydeHHe, 0OpabOTKY eCTECTBEHHOrO S3bIKa H
MHTE/UICKTyalbHbIe  NPOTHO3HBIE ~ MOJENH,  CO3JAIOT  HOBBIE ~ BOSMOXKHOCTH IS
ABTOMATU3HPOBAHHON 00PaOOTKH JAaHHBIX, PACIO3HABAHII 3aKOHOMEPHOCTEH, IIPOrHO3UPOBAHNS,
BBIABJICHUA aHOMANMA W TOJIEP)KKM TpPUHATUS pelleHuil. B cratbe paccMarpuBarotcst
TEXHOJIOTHYECKHE OCHOBBI HMHTCJUICKTYAJIBHBIX CHCTEM aHAIM3a JAHHBIX, ONPENEIIOTCS HX
OCHOBHBIC (DYHKIMOHAIBHBIC KOMIIOHEHTBI, a TAaOKe AaHATM3UPYIOTCS MPEUMYIIecTBa U
OrpaHMYCHUS AHAIMTUYECKMX PpEIICHWH Ha OCHOBE MCKYCCTBEHHOro wuHremiekra. Ocoboe
BHUMAHHE YJEISIETCS KaueCTBY JAaHHBIX, HHTEPIPETUPYEMOCTH Mojieliel, KnbepOe30macHoCTH,
STUYECKUM PHCKaM M HEOOXOIMMOCTH COXPAHEHHSI YeIOBEUECKOro KOHTposrt. ClenaH BBIBOJ, O
TOM, YTO HHTETPALsI HCKYCCTBEHHOTO HHTEIUICKTA B CHCTEMBI aHATN3a JAHHBIX TPAHC(HOPMHPYET
HX W3 IMAaCCUBHBIX HHCTPYMEHTOB 06pa6OTKI/I I/IH(I)OpMaLH/II/I B aJIallTUBHBIC CPEJIbl MOAICPIKKH
TIPUHSTHS PEIICHNUH, CIIOCOOHBIE 00y4YaThCsl HA JAHHBIX M TIOBBIIATH KAYECTBO AHATHTHYECKHX
Pe3yIIbTATOB.
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KimoueBble cj10Ba: WCKYCCTBEHHBIH HMHTEIUIEKT, HHTE/UIEKTYadbHbIE CHCTEMBI, aHaIU3
JIaHHBIX, MAILIMHHOE 00YUYEHHE, IITy0OKOe 00y4eHHE, MPOTHO3HAS aHAITMTHKA, TIPUHSTHE PELICHUI
Ha OCHOBE JIAHHBIX, OOJIBIIKE JTaHHBIC.
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APPLICATION OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES
IN INTELLIGENT DATA ANALYSIS SYSTEMS

Abstract: The article examines the application of artificial intelligence technologies in
intelligent data analysis systems. The relevance of the research is determined by the rapid growth of
structured and unstructured data generated by modern organizations, digital platforms, industrial
systems, and information networks. Traditional analytical approaches are increasingly limited in
their ability to process large - scale, heterogeneous, and dynamically changing datasets. Artificial
intelligence, particularly machine learning, deep learning, natural language processing, and
intelligent predictive models, provides new opportunities for automated data processing, pattern
recognition, forecasting, anomaly detection, and decision support. The article considers the
technological foundations of intelligent data analysis systems, identifies their major functional
components, and analyzes the advantages and limitations of Al - based analytical solutions.
Particular attention is paid to data quality, model interpretability, cybersecurity, ethical risks, and
the need for human oversight. The study demonstrates that the integration of artificial intelligence
into data analysis transforms analytical systems from passive information - processing tools into
adaptive decision - support environments capable of learning from data and improving their
analytical performance.

Keywords: artificial intelligence, intelligent systems, data analysis, machine learning, deep
learning, predictive analytics, data - driven decision - making, big data.

The digital transformation of economic and social processes has resulted in an unprecedented
increase in the volume, velocity, and diversity of available data. Organizations generate information
through enterprise information systems, online platforms, sensors, financial transactions, customer
interactions, production equipment, and digital communication channels. As a result, data has
become an important strategic resource for organizations seeking to improve operational efficiency,
identify market opportunities, manage risks, and support managerial decision - making.

Traditional data analysis systems are generally based on predefined rules, statistical procedures,
database queries, and manually designed analytical models. Although these approaches remain
important, their effectiveness decreases when analytical tasks involve very large datasets, complex
relationships between variables, unstructured information, or rapidly changing environments.
Artificial intelligence (Al) provides an alternative technological framework in which analytical
systems can identify patterns, learn from historical observations, generate predictions, and adapt
their behavior to new information [1].

The development of machine learning has significantly expanded the possibilities of automated
data analysis. Machine learning can be understood as a set of computational methods that enables
systems to identify meaningful patterns in data and use the acquired knowledge to perform
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prediction or classification tasks. Deep learning has further increased analytical capabilities by
allowing computational models to learn multiple levels of representation from complex datasets.

The objective of this article is to examine the role of artificial intelligence technologies in
intelligent data analysis systems and to identify the principal opportunities and challenges
associated with their implementation.

An intelligent data analysis system can be defined as a software and computational environment
that combines data collection, processing, analytical algorithms, knowledge representation,
prediction, and decision - support mechanisms. Unlike conventional analytical systems, an
intelligent system is characterized by its ability to learn from data and improve its performance
without requiring every analytical rule to be explicitly programmed.

The architecture of such a system generally includes several interconnected components. The
first component is the data acquisition layer, which collects information from internal and external
sources. The second component is the data management layer, responsible for storage, integration,
cleaning, and transformation. The third component consists of analytical and Al algorithms. The
fourth component provides visualization, interpretation, prediction, and decision - support
functions.

The quality of the analytical result depends not only on the selected algorithm but also on the
quality and representativeness of the input data. Data science therefore combines statistical
reasoning, computational methods, domain knowledge, and data - analytic thinking [4]. Poor -
quality, incomplete, biased, or inconsistent data may lead to incorrect conclusions even when
sophisticated Al algorithms are applied.

AT technologies can be integrated into different stages of the analytical process. At the
preprocessing stage, machine learning can support data cleaning, classification, missing - value
estimation, and feature selection. During analysis, Al can identify hidden relationships and clusters.
At the forecasting stage, predictive models can estimate future values or probabilities. Finally, Al -
generated results can be incorporated into decision - support systems.

Machine learning represents one of the principal technologies underlying intelligent data
analysis. Its central characteristic is the ability of algorithms to learn patterns from examples rather
than relying exclusively on predefined rules [2].

Supervised learning is particularly useful when historical data contains known target variables.
Classification algorithms can determine whether an observation belongs to a specific category,
while regression models estimate numerical outcomes. For example, an organization can use
supervised learning to predict customer demand, credit risk, equipment failure, or employee
turnover.

Unsupervised learning is used when predefined target variables are unavailable. Clustering
methods can divide observations into relatively homogeneous groups, while dimensionality -
reduction techniques can simplify complex datasets while preserving important information. Such
methods are valuable for customer segmentation, market analysis, exploratory research, and
anomaly detection.

Reinforcement learning represents another approach in which an agent learns through interaction
with an environment and receives feedback in the form of rewards or penalties. Although
traditionally associated with robotics and autonomous systems, reinforcement learning can also
contribute to optimization and sequential decision - making problems.
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The effectiveness of machine learning depends on the appropriate selection of algorithms,
training data, evaluation procedures, and performance metrics. The theoretical foundations of
machine learning emphasize the importance of generalization, namely the ability of a model to
perform effectively not only on training data but also on previously unseen observations [2].

Deep learning represents a particularly important development in Al - based data analysis. Deep
neural networks consist of multiple processing layers that can automatically learn hierarchical
representations from data. This characteristic reduces the need for manual feature engineering in
many complex analytical tasks [3].

Deep learning has achieved significant results in image recognition, speech processing, natural
language analysis, and sequential data processing. Convolutional neural networks are particularly
effective for visual information, while recurrent and other sequence - oriented architectures have
historically been used for temporal and linguistic data [3].

The application of deep learning to intelligent data analysis creates several opportunities. First, it
enables systems to process unstructured information such as images, audio recordings, documents,
and text. Second, deep models can identify nonlinear relationships that may be difficult to capture
using conventional statistical methods. Third, they can integrate heterogeneous data sources into
unified analytical processes.

However, deep learning models often require substantial computational resources and large
volumes of high - quality training data. Their complexity can also make the analytical process
difficult to interpret. Consequently, the choice between conventional machine learning and deep
learning should depend on the specific analytical task, data characteristics, computational
requirements, and interpretability requirements.

One of the most important applications of Al in data analysis is predictive analytics. Predictive
systems use historical and current information to estimate future events, behaviors, or outcomes. In
this context, Al transforms data analysis from a descriptive activity into a forward - looking
decision - support mechanism.

For example, businesses can apply predictive models to forecast sales, identify potential
customers, estimate demand, detect fraudulent transactions, and predict equipment maintenance
requirements. In finance, machine learning can support credit scoring and risk assessment. In
manufacturing, intelligent systems can analyze sensor data to identify patterns associated with
equipment failures. In logistics, predictive algorithms can improve demand forecasting and
resource allocation.

The strategic importance of predictive analytics is related to its ability to connect analytical
information with managerial action. Data science emphasizes that the value of analytical systems is
not limited to discovering statistical relationships; the ultimate purpose is to support decisions and
create measurable organizational value [4].

Al - based decision - support systems can also operate continuously. Instead of generating
periodic analytical reports, intelligent systems can monitor incoming data streams and
automatically update forecasts or identify deviations from expected patterns. This makes them
particularly useful in dynamic environments where rapid responses are required.

A considerable proportion of organizational information exists in unstructured textual form.
Reports, contracts, customer reviews, emails, social media publications, and other documents
contain information that cannot be effectively analyzed using conventional relational database
methods.

Natural language processing (NLP), as a branch of Al, provides mechanisms for extracting
meaningful information from textual data. NLP - based systems can perform sentiment analysis,
document classification, information extraction, semantic search, summarization, and automated
question answering.
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The integration of NLP into intelligent analytical systems enables organizations to combine
structured numerical information with textual information. For example, financial indicators can be
analyzed together with customer feedback, while production statistics can be combined with
maintenance reports.

The development of deep learning has substantially improved the ability of Al systems to
process language and other high - dimensional forms of information [3]. Nevertheless, language -
based systems may still encounter ambiguity, context dependence, domain - specific terminology,
and data bias. Therefore, their outputs should be evaluated in relation to the specific analytical
context.

The application of Al technologies provides several important advantages. First, intelligent
systems can process large datasets faster than manual analytical procedures. Second, they can
identify complex patterns that may not be immediately visible to human analysts. Third, Al
supports automation of repetitive analytical tasks. Fourth, predictive models can improve the
timeliness of decision - making. Fifth, intelligent systems can continuously update analytical
outputs as new data becomes available [5].

At the same time, Al implementation creates significant limitations and risks. The first major
issue is data quality. If training datasets contain systematic errors or biases, the resulting model may
reproduce or amplify them. The second issue concerns interpretability. Complex neural networks
may generate accurate predictions while providing limited explanations of how a particular
conclusion was obtained.

Another important challenge is model drift. Relationships identified in historical data may
change as economic, technological, or social conditions evolve. Consequently, intelligent analytical
systems require continuous monitoring, validation, and periodic retraining.

Cybersecurity and data protection are also critical. Al systems frequently process sensitive
organizational or personal information. Unauthorized access, manipulation of training data, or
attacks against analytical models can compromise the reliability of the entire decision - support
infrastructure [6].

Finally, Al should not be regarded as a complete substitute for human analytical judgment.
Human experts remain necessary for defining objectives, assessing the relevance of results,
interpreting contextual factors, and making decisions in situations where ethical, legal, or strategic
considerations cannot be reduced to mathematical optimization.

The future development of intelligent analytical systems is likely to involve deeper integration of
machine learning, deep learning, natural language processing, cloud computing, distributed data
processing, and automated decision - support technologies.

An important direction is the development of explainable artificial intelligence. As Al becomes
increasingly involved in high - impact decisions, organizations need mechanisms that allow
analysts and decision - makers to understand why a model generated a particular prediction.
Interpretability can improve trust, facilitate error detection, and support regulatory compliance.

Another important direction is the integration of heterogeneous data. Intelligent systems will
increasingly combine numerical, textual, visual, spatial, and temporal information. Such
multimodal analytical environments can provide a more comprehensive representation of complex
processes.

The development of human - Al collaboration is also expected to become increasingly
important. Rather than replacing analysts, Al can perform computationally intensive tasks while
human experts focus on interpretation, strategic reasoning, and contextual decision - making. This
approach can combine the computational scalability of Al with human creativity, domain expertise,
and responsibility.
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Artificial intelligence has become an important technological foundation for the development of
intelligent data analysis systems. Machine learning, deep learning, and natural language processing
provide opportunities to automate data processing, detect complex patterns, forecast future events,
identify anomalies, and support managerial decision - making.

The principal advantage of Al - based analytical systems is their ability to transform large and
heterogeneous datasets into actionable information. At the same time, their effectiveness depends
on data quality, appropriate model selection, continuous validation, cybersecurity, interpretability,
and human oversight.

The transition from traditional analytical systems to intelligent systems should therefore be
viewed not simply as the introduction of new software but as a transformation of the entire
analytical process. Organizations that successfully combine high - quality data, advanced Al
technologies, domain expertise, and responsible governance can develop analytical environments
capable of supporting faster, more accurate, and more adaptive decision - making.
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WCCJIEJIOBAHUE OIITUMMU3AIIMUA CETEBOI BE3OITACHOCTH
HA OCHOBE COBPEMEHHbBIX KOMIIbIOTEPHBIX AJITOPUTMOB

AnHoTammsi: B crarbe HcCIeIylOTCS COBPEMEHHBIE IMOJIXO[bl K ONTHMH3ALMU CETEBOU
0C30IacHOCTH  HAa OCHOBE KOMIIBIOTEPHBIX ~ATOPHTMOB. AKTYaJIbHOCTH — HMCCIICIOBAHIS
00yCJIOBIIGHA TIOCTOSIHHBIM ~ YCJIO)KHEHHEM HH(OPMALMOHHON MH(PaCTpyKTyphl, pPOCTOM
KOJIMYECTBA KHOEpaTaK, pacHpOCTPaHEHHEM OOJIaYHBIX BBIYMCICHHH, YIAJEHHOTO JOCTYIIA,
MOOMJIBHBIX YCTPOMCTB U pacrpeseieHHbIX cereil. TpaauiMoHHbIe METOIBI 3aIUThl, OCHOBAaHHBIE
NPEUMYIIECTBEHHO HA CTAaTHYECKUX MPABWJIAaX W CUTHATYPHOM OOHApYXKEHHH, CTAHOBSITCS
HEJIOCTAaTOYHBIMHU ISl TIPOTHBOICHCTBUS IMHAMUYECKUM yrpo3aM. PaccMaTpyBaroTcs alrOpUTMBI
MAIIMHHOrO OO0y4YeHHs, MeTo[bl OOHApY)KCHWSI aHOMAIMH, AIrOPUTMbI KJacCHU(HKALIH,
KJIACTEPH3alMM ¥ HWHTEIUICKTYaIbHOTO aHajiu3a ceTeBoro tpaduka. OmnpeneneHbl OCHOBHBIC
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HANpPABICHUS ONTHMH3ALMK: IIOBBILICHHC TOYHOCTH OOHAPYKCHWS aTaK, COKPAILCHHE
KOJIMYECTBA JIOXKHBIX Cpa6aTbIBaHHﬁ, CHWKCHHC BPEMCHU PCarupoBaHusl W PalMOHAIBHOC
UCIOJB30BAHME  BBIYUCIUTENBHBIX — pecypcoB. Ocoboe BHMMAHME —YIENEHO — BOIPOCAM
aIaNTUBHOCTH ITOPUTMOB, KauecTBa OOYYAIOIMX JAHHBIX, HHTEPIPETUPYEMOCTH MOZENIeH 1
YCTOWYHBOCTH CHCTEM K HOBBIM THIIaM yrpo3. Cliesiad BbIBOJI O TOM, 4TO Hanboree s exTnBHas
crpaterns NperoaaraeT HHTETPALMIO AITOPUTMHYECKHX METO/I0B aHATH3a ¢ MHOTOYPOBHEBOH
CHCTEMOIT yTpaBIIeHHs KHOEPPHCKAMH.

KutroueBble cj10Ba: cereBas 0e30MaCHOCTb, KHOEPOE30MIaCHOCTh, KOMIBIOTEPHBIC aITOPUTME,
MaIlIMHHOE 00yu4eHHe, OOHapy)KEHHEe BTOP)KEHHIH, OOHAPY)KEHHE aHOMAIMM, CETeBOil Tpaduk,
KHOEPyTrpo3bl, ONTUMHU3ALIHSL, HCKYCCTBEHHBIN HHTEIUICKT.

Dai Yuxi
Master degree, Shanghai Jiao Tong University

RESEARCH ON NETWORK SECURITY OPTIMIZATION BASED
ON MODERN COMPUTER ALGORITHMS

Abstract The article investigates modern approaches to network security optimization based on
computer algorithms. The relevance of the study is determined by the increasing complexity of
information infrastructures, the growth of cyberattacks, and the widespread adoption of cloud
computing, remote access, mobile devices, and distributed networks. Traditional protection
mechanisms based primarily on static rules and signature - based detection are becoming
insufficient for addressing dynamic and previously unknown threats. The article examines machine
learning algorithms, anomaly detection methods, classification and clustering techniques, and
intelligent network traffic analysis. The main directions of optimization are identified, including
improving attack detection accuracy, reducing false - positive rates, minimizing response time, and
rationalizing computational resource consumption. Particular attention is paid to algorithm
adaptability, training data quality, model interpretability, and resistance to emerging threats. The
study concludes that the most effective security strategy involves integrating algorithmic analysis
with a multi - layered cybersecurity risk management system.

Keywords: network security, cybersecurity, computer algorithms, machine learning, intrusion
detection, anomaly detection, network traffic, cyber threats, optimization, artificial intelligence.

The rapid development of digital technologies has transformed computer networks into a
fundamental component of modern economic, industrial, governmental, and social systems.
Organizations increasingly depend on interconnected information systems for communication, data
storage, financial transactions, production management, and service delivery. At the same time, the
expansion of network infrastructures has increased their exposure to cyber threats.

Modern cyberattacks are characterized by high levels of automation, adaptability, and
complexity. Attackers can exploit software vulnerabilities, compromise user credentials, conduct
distributed denial - of - service attacks, introduce malicious software, and use legitimate network
services for unauthorized activities. Consequently, cybersecurity systems must be capable not only
of identifying known attack signatures but also of detecting deviations from normal network
behavior.
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The development of computer algorithms provides significant opportunities for optimizing
network security. Modern analytical methods can process large volumes of network traffic, identify
correlations between events, classify suspicious activities, and generate alerts automatically.
Machine learning is particularly relevant because it allows security systems to learn patterns from
historical data and apply them to new observations.

The NIST Cybersecurity Framework 2.0 emphasizes a risk - based approach to cybersecurity
and provides organizations with a structured basis for identifying, assessing, prioritizing, and
managing cybersecurity risks [1]. This approach demonstrates that effective network protection
cannot be reduced to the implementation of a single security technology. Instead, it requires an
integrated combination of technical controls, analytical mechanisms, risk management, and
continuous monitoring.

The objective of this study is to examine modern computer algorithms used for network security
optimization and identify the principal factors affecting their effectiveness.

Network security represents a set of technical, organizational, and procedural measures designed
to protect information systems and communication infrastructure against unauthorized access,
disruption, modification, and destruction. Traditional network security mechanisms include
firewalls, access control systems, encryption, antivirus software, intrusion detection systems, and
intrusion prevention systems [2].

However, the contemporary network environment differs substantially from traditional
centralized infrastructures. Cloud computing, Internet of Things devices, remote workplaces,
virtualization, and software - defined networks have increased the number of interconnected
components. Consequently, the attack surface has expanded, while the boundaries of protected
networks have become less clearly defined.

Optimization of network security can therefore be understood as the process of selecting and
configuring security mechanisms in such a way as to maximize protection while minimizing
resource consumption, operational delays, and false - positive alerts.

A simplified optimization objective can be represented as:

Security Efficiency = Detection Accuracy — a(False Positives) — Pf(Response Time) —
v(Resource Cost),

where o, B, and y represent the relative importance assigned to different optimization criteria.

This approach demonstrates that a security algorithm should not be evaluated exclusively
according to detection accuracy. A model that identifies almost all attacks but generates thousands
of false alerts may impose a significant operational burden on security personnel.

Computer algorithms form the analytical foundation of contemporary network security systems.
They enable automated processing of network packets, logs, authentication records, endpoint
information, and other security - related data.

One important category consists of rule - based algorithms. These algorithms compare observed
events with predefined security rules. Their main advantage is interpretability and relatively low
computational complexity. However, rule - based systems are limited when dealing with
previously unknown attack techniques.

Modern security architectures therefore increasingly incorporate behavioral and anomaly - based
algorithms. Instead of searching exclusively for known attack patterns, these systems attempt to
establish a model of normal network behavior and identify significant deviations from it.
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This transition from static detection toward adaptive analysis is one of the most important
characteristics of modern network security optimization.

Machine learning provides a particularly promising framework for intelligent network security.
Supervised learning algorithms can be trained using datasets containing examples of normal and
malicious network activity. The trained model can subsequently classify new traffic according to
learned patterns.

Decision trees are attractive because their classification process can be relatively easy to
interpret. Random forests improve robustness by combining multiple decision trees. Support vector
machines can be effective in high - dimensional classification problems. Neural networks are
capable of modeling complex nonlinear relationships between variables.

Machine learning has been extensively investigated for intrusion detection because it offers the
possibility of automatically identifying patterns associated with malicious activity. However,
machine learning models may suffer from problems associated with imbalanced datasets, noisy
observations, and changes in attack behavior.

A major research challenge is therefore maintaining model performance when network
conditions change. Security systems should be capable of adapting to new patterns without
continuously requiring complete manual retraining.

Unsupervised learning is particularly valuable when labeled attack data is limited. In this case,
algorithms attempt to discover patterns and structures directly from network observations.

Clustering algorithms can group network activities according to their similarity. Activities that
differ significantly from established clusters may be classified as potentially anomalous.
Techniques such as k - means clustering, hierarchical clustering, and density - based methods can
therefore support anomaly detection.

Another approach is dimensionality reduction. Network traffic may contain hundreds of
variables, many of which may be redundant or irrelevant. Algorithms such as principal component
analysis can reduce the dimensionality of data while preserving significant information. This can
decrease computational costs and improve the efficiency of subsequent classification procedures.

Anomaly detection is particularly important for identifying previously unknown attacks.
Nevertheless, unusual behavior does not necessarily mean malicious behavior. Legitimate changes
in network activity can also generate anomalies. Therefore, an effective anomaly detection system
must minimize false - positive rates and incorporate contextual information.

Intrusion detection systems (IDS) are among the most important components of network
security. Their purpose is to monitor network or system activity and identify potentially
unauthorized or malicious actions.

The optimization of IDS performance involves several dimensions. The first is detection
accuracy. A system should identify malicious events with a high probability while avoiding
unnecessary alerts. The second is computational efficiency. Algorithms must process network data
quickly enough to operate in real time. The third is scalability. Security systems should maintain
acceptable performance when network traffic increases.

Modern cybersecurity guidance emphasizes that security should be managed continuously rather
than treated as a one - time implementation activity [1]. Therefore, IDS optimization should also
include continuous evaluation and adaptation.

Artificial intelligence extends the capabilities of traditional algorithmic security systems by
enabling automated reasoning, pattern recognition, and adaptive analysis. Al - based cybersecurity
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solutions can process large amounts of heterogeneous information and identify relationships that
may be difficult to detect through manually defined rules.

The application of Al to cybersecurity also introduces new risks. Al models themselves can be
attacked through manipulated inputs, poisoned training datasets, or other adversarial techniques.
Consequently, the optimization of Al - based security systems must address both conventional
network threats and threats directed against the analytical models.

The NIST Artificial Intelligence Risk Management Framework emphasizes the importance of
managing risks throughout the Al lifecycle and promoting trustworthy and responsible Al systems
[3]. This principle is particularly relevant to cybersecurity because incorrect Al predictions can
directly influence security operations.

For example, an overly sensitive model may generate excessive false alarms, causing analysts to
overlook critical incidents. Conversely, an excessively permissive model may fail to detect
sophisticated attacks. Therefore, Al optimization should seek an appropriate balance between
sensitivity and specificity.

Network security is inherently a multi - objective problem. Security administrators must
simultaneously consider detection accuracy, response speed, computational cost, system
availability, and user convenience.

One possible optimization model can be represented as:

F=w1A + wR + w3S — w,C — wsFP,

where:

o Adisdetection accuracy;

« Risresponse efficiency;

o Sis system security;

o Cis computational cost;

o FP is the false - positive rate;

o Wy—Ws are weighting coefficients.

The optimal configuration depends on the organization's risk profile. A financial institution may
assign greater importance to detection accuracy and data confidentiality, while an industrial control
system may prioritize availability and response time.

Consequently, there is no universally optimal algorithm for all network environments.
Algorithm selection should consider network architecture, data characteristics, threat profile,
computational resources, and organizational security requirements.

Despite significant technological progress, several challenges remain.

First, cybersecurity datasets are often highly imbalanced. Normal traffic can significantly exceed
malicious traffic, making it difficult for algorithms to learn minority attack classes effectively.

Second, cyber threats continuously evolve. A model trained on historical attacks may become
less effective when attackers modify their techniques. Continuous monitoring and model updating
are therefore necessary.

Third, explainability remains important. Security specialists must understand why an algorithm
generated a particular alert, especially when the decision leads to blocking a user, device, or
network connection.

Fourth, computational complexity can limit real - time application. Highly sophisticated models
may require significant processing power, making their deployment difficult in resource -
constrained environments.
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Finally, cybersecurity should be treated as a socio - technical problem. Technical algorithms
cannot completely eliminate human error, poor configuration, insider threats, or organizational
weaknesses. Effective protection therefore requires integration of algorithms with governance,
policies, employee awareness, and incident - response procedures.

Future research is likely to focus on adaptive, explainable, and autonomous security algorithms.
One important direction is federated learning, which enables machine learning models to be trained
across distributed environments without necessarily centralizing all raw data.

Another promising direction is the combination of multiple analytical approaches. For example,
supervised classification can be combined with unsupervised anomaly detection, while behavioral
analysis can be integrated with rule - based security controls.

The development of explainable Al is also likely to become increasingly important. Security
professionals need transparent analytical mechanisms that can justify their conclusions and
facilitate incident investigation.

In addition, Al risk management should be integrated with broader cybersecurity governance.
The combination of the NIST Cybersecurity Framework and Al risk - management principles
provides a useful conceptual foundation for organizations deploying intelligent security
technologies [1; 3].

Modern computer algorithms provide substantial opportunities for optimizing network security.
Machine learning, anomaly detection, classification, clustering, ensemble methods, and artificial
intelligence can improve the ability of security systems to identify malicious activities and respond
to emerging threats.

The analysis demonstrates that optimization should not focus exclusively on increasing detection
accuracy. A high - performance cybersecurity system must simultaneously minimize false
positives, reduce response time, control computational costs, maintain adaptability, and provide
interpretable results.

The most effective approach is therefore a multi - layered security architecture in which
traditional mechanisms are complemented by adaptive analytical algorithms. Such systems should
continuously analyze network behavior, update their models, evaluate emerging risks, and maintain
human oversight.

Ultimately, algorithm - based network security optimization should be considered an ongoing
process rather than a fixed technical solution. The continuous evolution of cyber threats requires
organizations to combine advanced computational methods with systematic risk management,
secure architecture, regular assessment, and responsible use of artificial intelligence.
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OBECHEYEHME TEPMETUYHOCTHU CUCTEM
OJHOBPEMEHHO - PA3JIEJIbHOM SKCILUTYATALIAU

AHHOTAIHSA
B crarbe npoananu3upoBaHbl (HaKTOPbI MOTEPH TePMETUYHOCTH MaKePYIONMX CHUCTEM TPH
OZIHOBPEMEHHO - pa3/iefIbHOW OKCIUTyaTallid CKBKWH: IMKIMYECKHE TepMoOapHyecKie

Harpy3Kd, KOPPO3HMOHHOE BO3/ICHCTBHE AarpecCHBHBIX CPEl, pPENaKcalis HANpsDKCHUH B
amactomepax. Pa3paboTaHbl KOHCTPYKTHBHBIC —pEIICHHUS, BKIIOYAIONIME TyOIUpOBAaHHbBIC
YIUIOTHHUTEIBHBIE Y3IIbI, TEPMOKOMIICHCATOp CHIIB(OHHOIO THIIA M PE3b0OBBIC COCIMHEHHS C
METAUTMYECKIM  yIUIOTHEHHeM.  lIpemiokeHa  cucTeMa  MOCTOSIHHOTO — MOHHTOPHHTA
TePMETUYHOCTA C TIyOMHHBIMU JaTYMKaMU JABJICHUS W TeMreparypbl. [loka3aHo, dYTO
TIPAIMEHEHNE Pa3pabOTaHHBIX PEIICHHI TO03BOJISIET TOBBICHTH HAAKHOCTH chucTeM OPD wu
YBEIIMYUTh MEKPEMOHTHBIM MEPHOJ CKBKMH B 1,5-2 paza Mo CpaBHEHUIO C TPaJUIMOHHBIMU
aHaIOraMu.

KiroueBble ciioBa

TePMETUYHOCTh, OJTHOBPEMEHHO - pa3/iebHas AKCIUTyaTalsl, IaKep, TEePMOKOMIIEHCATOP,
MOHHUTOPHHT, HAJICKHOCTb.

['epMeTHYIHOCTE ¥ HAEKHOCTD SIBIISTIOTCS. OCHOBHBIMHU TPEOOBAHMSMH K JIFO00H KOHCTPYKIMH
3aKAQUMBAHHS IS OJHOBPEMEHHO - pa3leNIbHOW SKCIUTyaTalu. HapyleHune repMeTudHOCTH
NPUBOAUT K MEXKIUIACTOBBIM IEPETOKaM, HEKOHTPOJIMPYEMOMY OOBOIHEHHIO IPO/YKIIUH,
roTepsiM He(hTH W Taza, a B pse CIydaeB — K BO3HUKHOBEHHIO ABAPHUMHBIX CHTyallid M
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HEOOXOJIMMOCTH JIOPOTOCTOSILIIETO  KAITUTAIBHOIO PEMOHTAa. AHAJIM3 HPOMBICIOBBIX JIaHHBIX
CBHJICTENBCTBYET O TOM, uT0 110 40 - 50 % BceX 0CIoMXKHEHM TPH 3KCIUTyaTaliu cKkBaxuH ¢ OPD
CBSI3aHO C HETrepPMETHYHOCTBHIO MAKEPYIOIIMX CUCTEM HIIM UX NPEKICBPEMEHHBIM BBIXOJIOM H3
crpos [1].

Oco0y10 0cTpoTy mpobieMa MPHOOPETaeT MPH SKCIUTyaTalld MHOTOILIACTOBBIX OOBEKTOB Ha
MO3JHEH CTaguu pa3pabOTKM, KOrja NPOJYKTUBHBIE IUIACTBI HMEIOT —CYILIECTBEHHYIO
mddepeHimalmio wiacToBbix Aapiennid (mo 10 - 15 MIla), a moObiBaeMasi IMPOITYKLIMS
XapaKTepH3yeTCsl BHICOKOH OOBOAHEHHOCTBIO M HATMYKMEM arpeCCHBHBIX KOMITOHEHTOB. B ATHX
YCIOBHSIX TPAIUIIMOHHBIC KOHCTPYKTUBHBIC PELICHHS C OJTHHM YIUIOTHHTEIBHBIM SJIEMEHTOM HE
obecrieunBaroT TpeOyeMOro ypOBHSI I'€pMETHYHOCTH Ha TIPOTSDKEHHH BCErO CPOKa CITyKObI
CKBQKUHBL

B cBs3u ¢ sTuM 3amaua MOBBIIEHMsT repMeTHdyHOCcTH cucteM OPD  sBrusercss kpaiine
axtyanbHOl. Llenb Hactosimiel paboThl — pa3paOoTKa KOHCTPYKTHMBHBIX M TEXHOJIOTMYECKHX
pelieHnit Uit OOECTICUCHWsI HANEKHOW TepMeTmuHocTH cucteM OPD B ycrioBumsix
MHOTOILTACTOBOM SKCIUTyaTaliK C BBICOKMMHU TeperiaiaMiy JIaBJICHUS U arPECCHBHBIMU CPEIaMHL.

OrnbIT SKCIUTyaTalH CKBOXUH ¢ cucteMamu OP3 1o3BOJISIeT BBIIENUTH HECKOIBKO OCHOBHBIX
(hakTOPOB, MPUBOIANIMX K HAPYIICHHIO TePMETHIHOCTH TTAKEPYIOIINX CHCTEM.

Tepmobapuueckue yuxkmuueckue Hagpysku. B mporecce pabOTbl CKBOXKHHBI ITPOMCXOIAT
MHOTIOKpPaTHbIE N3MEHEHHUS TeMIIepaTypbl 1 JABJICHNUSL: ITyCKU 1 OCTAHOBKH 000PY/I0OBaHMs, CMEHA
PEKHMMOB SKCILTyaTall|H, [ITyIICHUE CKBKHHBI IIPH PEMOHTAX. JTO BbI3bIBACT 3HAKOIICPEMEHHBIC
nedopmarmy kononasl HKT 1 naxepos. ITpu HarpeBe KOJOHHA yUTMHSICTCS, TP OXJTXKICHUH —
yKOpauMBaeTcs.. OTH TIEpeMEIleHUs Iepe/laloTCsd Ha Iakep, Hapylas ero IoCaaky Hu
repMeTHYHOCTh. OCOOEHHO KPUTHYHBI TeMIepaTypHbIe IeopMarii B ITTyOOKMX CKBKHHAX
(6omee 2500 m), Tie riepenat TemMIiepatyp MexIy 3a00eM 1 ycTbeM MoxeT gocturath 60 - 80°C.

Kopposuonnoe 6o30eticmsue azpeccushbix cpeo. TIpoayKius IJIacTOB Ha TIO3IHEH CTaaun
pa3paboTKK YacTo COAEPIKUT arpecCHBHBbIE KOMIIOHEHTHI: cepoBomopon (H,S), yrmekucnsrii ra3
(CO,), MHHEpaTM30BaHHYIO IUIACTOBYIO BOIY. OTH KOMIIOHEHTHI BBI3BIBAIOT KOPPO3HOHHOE
pacTpecKUBaHUE METAJUTMYECKHX YacTel MaKepa U AECTPYKIMIO HTACTOMEPHBIX YIUIOTHUTEIBHBIX
anemeHToB. OCOOCHHO OITACeH CEepOBOIOPOJL, KOTOPBIH BBI3BIBACT CYyJIb(QUIHOE KOPPOSHOHHOE
PacTpecKUBaHHE METAILIA M 3HAUUTEIIBHO YCKOPSIET CTapEHUE PE3MHOBBIX MaHIKeT.

Penaxcayus  nanpsiocenuii 6 anacmomepax.  YIUIOTHUTENBHBIE — DJIEMEHTBI  T1AKEPOB
M3rOTABJIMBAIOTCS U3 AIACTOMEPHBIX MaTepHUAIOB (HUTPUIIbHBIH KaydyK, (HTOpKay4yK), KOTOpbIE C
TEUCHWEM BPEMEHU MOJBEPraloTCs PEJaKCalii HaNpsDKCHWH — IMOCTEIEHHOMY OCIaOJICHUIO
MIEPBOHAYAIBHOTO CXKATHs. DTOT TIPOLIECC OCOOCHHO HMHTEHCHMBHO MPOTEKACT IPU BBICOKHX
temrieparypax (cBbiie 80°C) ¥ MPHBOIKUT K CHIDKEHHIO KOHTAKTHOTO JABJICHHS MAHXXEThl Ha
CTEHKY SKCIUTyaTal[MOHHOH KOJIOHHBI.

Abpasusnoiii usHoc. Hamuue MexaHMYeCKHX mnpumeceil (IIeCOK, MPOJYKThI paspyllCHUs
KOJUIEKTOpa) B J00BIBAEMOM NPOIYKIMH NPHBOIUT K aOpa3sMBHOMY HM3HOCY YILIOTHHTENIBHBIX
MIOBEPXHOCTEH, 0COOCHHO B MECTAX CYKEHMH U TIEPEITyCKHBIX KaHaIaX.

Hecoemecmumocmv mamepuanog ¢ niacmoguimu @uioudamy. IIpuMeHeHre MaTepHanos, He
CTOMKMX K KOHKDETHOMY COCTaBy IUIACTOBOM HPOMYKIMH, HPUBOAMT K MX HaOyXaHHIO,
PacTPECKUBAHHIO WIIM PACTBOPEHHIO.

AHaM3 TI03BOJISET C/IENaTh BBIBOJ, YTO obecrieueHue repmerndHoctd cucreM OPD tpebyer
KOMIUIEKCHOTO ~ TOJIXO/Ia, ~BKJIFOYAOIIEr0 KOHCTPYKTHMBHBIC pCLICHHS [0 KakIOMy U3
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BBIIBJICHHBIX (pakTOpoB. Hambonee KPUTHUHBIMU SIBISIOTCS TepMOOApUYECKUe HArPy3KH H
KOPPO3HOHHOE BO3/ICHCTBHE, TIOCKOJIBKY OHM JISHCTBYIOT B TEUECHHE BCETO CPOKA IKCILTYaTaLH 1
MIPUBOJIAT K HPOrPECCHPYIOLIEH TOTepe TePMETHIHOCTH.

B pa3paboraHHOl yCOBEPIIEHCTBOBAHHOW KOMIIOHOBKE PEATM30BaH psifi KOHCTPYKTHUBHBIX
PpeIIeHHI, HalpaBJIeHHBIX Ha HEHTpaTH3aIHio (aKTOPOB, MPUBOJLIIINX K ITOTEPE TEPMETUIHOCTH.
PertieHnem sBiisieTcsi MPUMEHEHHE TaKepOB € JIyOJIMPOBAHHBIMH YIUIOTHUTEIBHBIMU Y3J1aMH —
JIByMsl TIOCJIE/IOBAaTENIbHO PACIOJIOKEHHBIMA MAHKETaMH M3 HUTPUIIBHOIO U (hTOpKaydyKa,
pazHecernpivu 110 umHE Ha 300 - 400 Mm. Taxast KOHCTPYKIHSI CO3JaeT «/IBOWHON Oapbep» Ha
IIyTH BO3MOYKHOT'O IIEPETOKA: [JayKe TP YaCTHYHOHN MOTepe TePMETHYHOCTH OIHOTO y3/1a BTOPOH
MPOJIOJDKACT BBIOJNHATH CBOM (DYHKIMM, a METAUIMYECKUE AHTUIKCTPY3HMOHHBIE KOJIbld
TIPEIOTBPALIAIOT BBIIABIMBAHHUE 1aCTOMEPA B 3a30p NPH BBICOKUX Iepernajax JaBiaeHus. [
KOMIICHCAIIMM TeMIIepaTypHbIX JedopMalii B KOMIIOHOBKY BKJIFOYEH TEPMOKOMIICHCATOD
CHIHL(OHHOIO THIA C THANa30HOM KOMIeHcamu +150 MM, ycTaHABIMBAaeMbIH BbIIIE BEPXHETO
TaKkepa, YTO WCKITIOYaeT Iepefady OCeBhIX Harpy3ok or KonmoHHel HKT ma maxeps! mpm
TEMIEPATYPHBIX PACHIMPEHHSIX.

Bce orBercTBEHHBIE PpE3bOOBBIC COSIMHEHMS BBIIOJHEHBI 10 THIy «IIPEMHYM» C
METAJUTMYECKUM YIUIOTHEHHEM, OOECIIeUMBAIOIIMM TePMETHYHOCTD TIPU BBICOKMX JIABICHUSAX U
3HAKOIIEPEMEHHBIX HArpy3Kax, a TakKe JOITyCKAFOIIMM MHOTOKPAaTHOE CBHHUYMBAHKE 0€3 MOTepH
repMeTHYHOCTH. JI W3rOTOBIEHMS HAauOosIee OTBETCTBEHHBIX SJIEMEHTOB HCIIOIB3YHOTCS
Koppo3noHHocToiikne crami Mapok 13Cr m  22Cr, BHytpenHee mokpeitue HKT m
TBEP/OCILIABHBIC TIOKPBITHS YIUIOTHUTENIBHBIX MOBEPXHOCTEH B 30HAX a0pa3sHBHOIO M3HOCA, YTO
ofecrieunBaeT CTOMKOCTh KOMIIOHOBKM K KOPPO3HOHHOMY BO3JICHCTBHIO arpecCHBHBIX CpEll B
TEUYEHHUE BCETO CPOKa dKCIUTyaTaruy [3].

IToMIMO KOHCTPYKTHBHBIX PEIICHHMH, BAKHYIO POJIb B 0OECTICYCHNH TePMETHIHOCTH UTPAOT
TEXHOJIOTMYECKHE MEPONPHUSTHS Ha STarax MOHTaXa M dKCILTyaTalyH. [Ipy ycTaHOBKe HakepoB
TIPOM3BOTUTCS] KOHTPOITH JaBiieHnst mocaake (18 - 22 MIla) u perucrparivist HOJTHOH AnarpaMMBbI
YCHIIHIA, @ TAKKE HCTIONB3YIOTCS MHIMKATOPBI CpabaThIBaHUs ISl IOATBEPIKICHHS TIPABHIIBHOCTH
nocaziki. B pa3paboTaHHOH KOMIIOHOBKE IPETYCMOTPEHa CHUCTEMA IOCTOSHHOIO MOHHTOPHUHTA
TePMETUYHOCTH, BKJIFOYAIONIAsi KOHTPOJIb JABJICHMS B MEXKIIAKEPHOM IIPOCTPAHCTBE Uepe3
KaIMUBIPHYO TPYOKY, [TyOMHHBIC JATYMKA JABJICHUS M TEMIIEPATYPhI BBIIIEC U HIKE KXKIOrO
TaKepa, a TAKKe yCThEBbIe MAHOMETPBI Ha KKJIOW JIMHUH, YTO TO3BOJISET B PEATTLHOM BPEMEHH
(hHKCHPOBATH MOSIBIICHUE TIEPETOKA.

B mponecce oskcrulyataru MPOBOASTCS MEPUOAMYECKUE IPOBEPKU I'€PMETHYHOCTH:
©KEKBAPTAIIbHOE CHATHE KPUBBIX BOCCTAHOBJICHMS [ABJICHHS 110 KaXKIOMY IUIACTY, €KErojHast
OIPECCOBKA MEKITAKEPHOTO IPOCTPAHCTBA JIABIICHUEM, IpeBblaronmmM pabdodee Ha 20 % , ¢
BBIICPXKKOH B TeueHHe 1 yaca, a TaxoKe perucTpariisl U3MEHEHHS JIABJICHUH B MEKIIAKePHOH 30He
MPH  KOKIOM OCTAHOBE CKBWKHMHBL Takoll KOMIUICKCHBIA TOAXOZ OOCCIeYNBACT pPaHHEe
OOHapyXeHHe HapyILIeHHs TePMETUYHOCTH U CBOEBPEMEHHOE IIPUHATHE Mep 10 ee
BOCCTaHOBJICHHIO 0€3 OCTAHOBKHU CKBAKUHBI U TIOBEMA KOMIIOHOBKH.

IpumeHenne pa3pabOTaHHBIX KOHCTPYKTHBHBIX M TEXHOJIOIMYECKMX PELICHHUH IO3BOJISET
JIOCTHYb CYIIECTBEHHOTO TIOBBILICHWSI TepMeTHyHOocTH cucteM OPD 1o cpaBHEHHWIO ¢
TPaJILIMOHHBIMH aHaJIoraMu. PazpaboTaHHbIe perieHus TO3BOJISOT:

e CO3[aTh <«IBOWHOH Oapbep» Ha IYTH BOSMOXKHOIO IIEPETOKA 3a CYeT JyONIMpOBaHMSA
YIUIOTHUTEIBHBIX 3JIEMEHTOB;
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e NCKIIOUMTH IHepefady oceBbIX Harpy3ok oT koimoHHel HKT Ha makepsr mnpu
TeMIIepaTypHBIX Je(opMaIsX;

o 00ecHeunTb FepMETHIHOCTD PE3BOOBBIX COSIMHEHHH IPU 3HAKOIEPEMEHHBIX Harpy3Kax 3a
CUeT NPUMEHEHUS COSIMHEHUH «IIPEMIYM;

o TIOBBICUTb CTOMKOCTb YIUIOTHEHHH K KOPPO3MOHHOMY BO3JICHCTBHIO arpeCCUBHBIX CPEL;

o ofecreunTh paHHEE OOHAPY)KCHHE HAPYIICHHUS TEPMETUYHOCTH 3a CYET CHCTEMbI
MOCTOSIHHOTO MOHUTOPHUHTA.

Taxum 00pa3oM, pa3pabOTaHHbBIH KOMIUIEKC KOHCTPYKTHBHBIX M TEXHOJIOIMYECKHX PELICHHH,
BKJTIOYAIONIUH  AyONUPOBAaHHBIC — YIUIOTHUTEIBHBIC Y37bl IAKEPOB, TEPMOKOMIICHCATOP
cIb(OHHOTO TUIA, Pe3bOOBBIC COCAMHCHUS «IIPEMHYM» M CHCTEMY IOCTOSHHOTO MOHUTOPHHIA
TePMETUYHOCTH, TIO3BOJIAET IOBBICUTH HAJIGKHOCTH CHCTEM OJIHOBPEMEHHO - pPa3/IeIbHOM
9KCIUTyaTaluy, OOECHeUnTh paHHee OOHApYKEHWE HApYIIEHHH TepPMETHMYHOCTH M YBEIHYUTH
MEKPEMOHTHBII TIEPUOJ] CKBXKUH B 1,5—2 pa3a 110 CpaBHEHHUIO € TPaMIIMOHHBIMI aHAJIOTaMH.
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U ®POBBIE JIBOMHUKHA I1OJI630BATEJILCKOI'O OIBITA:
MATEMATHYECKOE MOJEJIMPOBAHUE U OIITUMU3ALIMS PECYPCOB

AHHOTAIMSI

MHorue moaxompl K MOJCIMPOBAHHIO TOJIB30BATEIIBCKOrO TIOBEICHHST HE O00ECIIeUMBAIOT
HETIPEPBIBHOM a/lanTalil K M3MEHSIOMIMMCS YCIIOBUSIM B3aHMOJICHCTBHS, YTO TPUBOIWT K
HEe3(D(PEKTUBHOMY — pacTIpe/IeNICHHIO  BBIMUCIMTEIBHBIX — pecypcoB.  Konrenmms — 1mdpoBoro
JIBOMHHKA OTKPBIBAET BO3MOYKHOCTH JUTSI CO3/IAHMS TMHAMUYESCKHX MOJIENEH TTOIh30BaTEeIECKOTO
OIBITa, OJIHAKO BOIPOC MX MHTETPAIHH C 33]]auaMi ONITUMH3AIINN PECYPCOB OCTAETCS OTKPBITHIM.
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Henb pabotel — 000CHOBaTH BO3MOYKHOCTh COBMEIICHHSI HEHPOCETEBOW MoJeNH IM(poBOro
JIBOWHUKA C MYyJIbTHareHTHBIM MOJXOIOM JUIS ONTHMM3alMM PACIpENeNeHUsl PECypcoB B
cucteMax — OOCIY)KHMBaHHWs — TOJb30Barenedl.  [IpeiokeHa — apXUTEKTypa  COBMEIICHUS
HeipoceTeBo Moeny 1H(PPOBOTO JIBOMHUKA C MYJBTHATCHTHOW CHCTEMOH pacIpe/ieiiCHHUsI
PECYPCOB, HCTIONB3YIONIAs HEYETKHE MPABUIA IS Pa3pelieHnss KOHGIMKTOB MKy areHTaMu.
CoBMeIleHNE CYIIECTBYIOIIMX ITOXOMOB IO3BOJISIET CHU3UTH BBIYHMCIHUTENIBHBIC 3aTPaThl U
TIOBBICUTh TOYHOCTb IPOTHO3WPOBAHMS TIONB30BATENLCKUAX  CIIGHapHeB 0e3  pa3paboTKu
NPUHLATTHAIEHO HOBBIX MAaTEMATHIECKIX MOJIETIEH.

Kirouesble ciioBa

UQpPOBOH  TBOMHMK, MaTeMaTHYeCKOe MOJEIMPOBAHNE, HEHpPOCETEBOE MOJICIMPOBAHHE,
MYJIbTHAI€HTHBIE CHCTEMBI

Mopeib TToJIB30BaTesIsi MOXKET OBITh OIFCAHA KaK «KOJUICKIMS MPSATIONOKCHHN 1 YORIKICHHIT
CUCTEMBI O TOJIE30BATENE, BKIIOYAIOLIAs €ro LMy, IUIAHb], YOeXKCHNS, 3HAHUS O IPEAMETHON
obnact 1 00beKTHBHBIE cBOMCTBA [1, ¢. 320]. OOBEM HaKAIIMBAaGMbIX CHCTEMOW CBEICHHUH O
TI0JIb30BaTeNie  HEMOCPEICTBEHHO BIMSECT HA CTENEeHb MEPCOHATM3ALMK MPEeIOCTABISIEMOTO
KOHTeHTa 1 uHTepQeiica. TpauIMOHHBIC TIOIXO0/BI K TIOCTPOCHHIO TIOJB30BATELCKHX MOJIEICH
OCHOBaHBI HA CTAaTHYECKMX METOJAX WHTEIUICKTYAIbHOTO aHaIM3a JaHHBIX, KOTOpBIS
TpeHa3HAYeHB! JUIS BBIIBICHUS CKPBITHIX B3aUMOCBSI3EH, OTHAKO OHH HE O00ECTIeYMBAIOT
HENpephIBHOW alanTalid MO B PeXUME PEaTbHOrO BpeMeHH. B To ke Bpemsl KOHLETIs
(pPOBOro JBOMHMKA MpPEIIIoNaraeT, 4ro «BOKHBIM OTJIMYHEM IM(POBOrO JBOMHUKA OT
OOBIMHOM MOJIEI SIBJISeTCSl HAIMUKME MHTeP(EICHBIX CBS3EH, aHATOTHYHBIX TeM, C MOMOIIBI0
KOTOPBIX MOJEIUPYeMbIii 00bEKT ofmaercs ¢ BHemHHUM Mupom» [3, c¢. 24]. Ecm
BBIYHCIIUTEIIBHBIC IPOLECCHl B MOJCIHM IMPOTCKAIOT OBbICTpee, YeM H3MEHCHHs OOBeKTa B
pCaIbHOM BPEMEHH, MOSIBISICTCS] BOSMOXKHOCTh aKTHBHOI'O MPOTHO3MPOBAHKS U (hOPMHUPOBAHHS
OINTHMAJIbHBIX YIIPABIISIOLIMX BO3ICHCTBUH.

Bmecte ¢ TeM TpaaMIMOHHBIC BBIYMCIUTENbHBIE METOABI perueHus IudQepeHIMaTbHBIX
YpaBHEHHI He 00JIa/IAt0T PSJIOM CBOWCTB, HEOOXOIMMBIX ISl IOCTPOCHHS LI(PPOBBIX JIBOWHUKOB
TI0JT30BATENIECKOTO  OMBITA, CPEIH KOTOPBIX: «HEBO3MOXKHOCTh HENPEPHIBHOIO OOy4eHHs B
TEYEHHE BCErO JKU3HEHHOrO IIMKIIa», «HEBO3MOXKHOCTh aJaNlTalldd MOIEIM B PE3yJbTare
TIOTIONIHEHNS] IAHHBIX» W «HEBO3MOKHOCTB TIpE]] - 00yHUeHHst U MOCT - 00yHYeHHsT MOIEID» [2, C.
522]. st peooneHus STHX OrpaHMYEHU NEpCIEKTUBHBIM SIBIAETCS MOUCK NPHOIKEHHOTO
pCIICHNsT KPaeBbIX 3ajiad B BHJIE BBIXOJIA MCKYCCTBCHHOH HEHPOHHOW CETH, MPEICTaBIIIONIErO
co0oil cyneprnosuimio 0a3sUCHBIX (DYHKLMH aKTUBAlMM C JIMHEHHBIMU M HEIMHEHHBIMU
HACTpanBaeMbIMH TlapameTpami [2, ¢. 523]. Bekrop BecoB HaXoauTCs B Mporecce 00y4YeHHs CeTH
Ha OCHOBE MUHUMM3ALMM (DYHKIMOHAJIA OLIMOKH, IJIe NEPBOE CIIAraeMoe «BBIPAXKAET OLEHKY
YIIOBJIETBOPEHHUS YPABHEHHS», & BTOPOE — «KPAEBOr0 YCIOBHSD |2, ¢. 523]. BaxubmM cBoiicTBOM
JIAHHOTO TIOAXOZia SIBISIETCS TO, YTO «HCIOJB30BAHHE MEPUOAMYECKH MEpPereHepHpyeMbIX
MHOXKECTB MPOOHBIX TOYEK B OOJIACTHY» JieaeT 00ydeHHe «0oJiee YCTOHYMBBIMY U TTO3BOJISICT
«000¥TH TPOOIIEMy TOTIA/IAHNS B JIOKANBHBIH 3KCTpeMyM» [2, ¢. 523]. Jlnst 3a1a4 ¢ mapaMeTpaMu
pemeHne wuimieTcs B Bujae (YHKIMH, 33[aBaeMOM HCKYCCTBEHHOH HEHPOHHOW CeThio, TJe
MapaMeTpbl BXOST B YHCIIO apryMEHTOB, YTO MO3BOJIIET H30€KaTh MHOTOKPATHOTO TIOBTOPHOTO
PELICHNUS TPY U3MEHEHHH YCIIOBUH CPEJIbl.
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JIns cucteM C MHOMKECTBOM OJIHOBPEMEHHBIX MOJIB30BATENEH 11€1ec000pa3HO MPUMEHEHHE
MYJIETHAareHTHOTO T0JIX0/1a, T/l KaXKIBli KIIACTep IOJIb30BATEIICH NPECTABISACTCS OT/ICIbHBIM
areHTOM. B pacnpe/enéHHbIX HMHTEIUICKTYalbHBIX CHCTEMaxX areHT MpeICTaBIsieT CoOoi
HPOrpaMMHYIO CYIIHOCTb, CIIOCOOHYIO aBTOHOMHO JI€HCTBOBATh JUTIS JIOCTHIKEHHS [OCTaBIEHHBIX
Leel, B3aMMOJEICTBOBAaT, C JAPYIMMH areHTaMd W OKpy)Karomed cpemodt [4, c. 482].
BzaumoneiicTBue areHTOB OpraHu3yeTcst MOCPEACTBOM YETKHUX MPABIL, 331A0MIMX OrPAHIMICHUS
Cpelibl, ¥ HEUETKMX MPABUJI, IPHUMEHSIEMbIX JUTS pa3peleHnst KOH(IMKTOB IIPU KOHKYPEHIIUH 32
OrpaHMYEHHBIC BBIYUCIUTENbHBIE pecypchl [4, c. 483]. Ilpn 3ToM KaKIblif areHT BBIYHCISIET
YUCIIOBOI TPHOPHUTET MO Psoy MapaMeTpoB 3ajadyd, U «CyMMa YHCIIOBBIX IPHOPUTETOB TIO
JIAHHBIM T1apaMeTpaM IO OJIHOH MO3ULIMHM CPABHUBAETCS C TAKUMH K€ YHCIIOBBIMU IIPUOPUTETAMH
JIPYTHX areHTOB STOHM jke Mo3ummH. Y€ Wucio Ooblle, TOT areHT pe3epBHPYET MO3WIIUION
[4, c. 484]. Hayanbhast HacTpolika TaKMX areHTOB ONHMPAETCSl HA METOABI MHTEIUIEKTYaIbHOIO
aHam3a JaHHbIX. OOy4yeHune 0e3 yuuTelist Mo3BOJISIeT OOBEAMHATD TIOJIB30BATENCH CO CXOIHBIMU
XapaKTepHCTHKaMH B CTEPEOTHITHI, OOYUCHHE C YUHUTENeM O0EcHeurBaeT KIACCH(HKAIIO IO
3a/JaHHBIM [IPU3HAKAM, a MSTKHE BBIYHCIICHHS, B YACTHOCTH HEUETKAsl JIOTHKA, TAF0T BO3MOKHOCTb
MOJICJIMPOBATh PACCY)K/ICHNUS, OJM3KHE K YENOBEYECKHUM, U OINPEACIICHHS Lieeld M IUIAHOB
rone3oBarens [1, ¢. 321-322].

Ha ocHoBe aHanm3a yka3aHHBIX MOJIXOJIOB IPE/IaracTcs apXUTEKTypa MX COBMCLICHHS IS
ONTHMH3ALMK pactperienieHns pecypcoB. Ha nepBoM srare ¢ HOMOIIBIO METOIOB KIIaCTepH3aliK
MPOM3BOJIMTCS TPYIITMPOBKA TOJIb30BaTeNieldl ¥ (POPMHUPOBAHME CTEPEOTHIIOB, KAKIBIA U3
KOTOPBIX WHKAICYJUPYeTCss B OTAENBHOrO areHta. Ha BTOpoM asrame it Kakaoro areHra
CTPOUTCS OIMCAHHAs BbIIIE HEHpOceTeBasi MOJIEIb, OTPAXKAIOIIAs IMHAMUKY I10JIb30BATENIbCKOTO
OIbITa, TPUUEM KOHTEKCTHBIE INMapaMeTphl BKIFOYAIOTCS B YHCIO apryMeHToB (yHkimm. Ha
TPEThEM JTalle areHThI B3aMMOACHCTBYIOT Yepe3 MEXaHU3M HEUETKUX NPABWI: IIPH KOHKYPEHLIUH
3a BBIYMCIATEIIBHBIA PECYpPC KaXIbli areHT ONpe/IeIsieT CBOH IIPHOPHUTET Ha OCHOBE MPOrHO3HBIX
3HAQUCHUM CBOGH HEHpOCETEBOM MOJENM, IIOCIE YEro pecypec BBUIEIACTICS areHTy C
MaKCHMaJIbHBIM ~ MHTETPAJIbHBIM  TIOKa3aTesieM. B KadecTBe KpHUTEpUs —ONTHMAIbHOCTH
TIpe/yIaraeTcsl WCIONB30BaTh IEIEBYI0 (DYHKIHMIO, OOBEIMHSIONIYIO (YHKIMOHAT OIIMOKA
HEHpOCceTeBOl MOJIENN U TIOKa3aTellb, OTPAKAIONIUN A(Q(HEKTHBHOCTh UCTIONB30BAHHS PECYPCOB,
CBsi3aHHBIC uepe3 BecoBoM Kodhduiment. [lpu 3ToM QyHKIMOHAT OMIMOKH BKITIOYACT
KOMITOHEHTBI «OLICHKH YJIOBJICTBOPEHNUSI YPaBHEHHSD» U «KPAEBOrO YCIOBUs [2, ¢. 523], a Bropoe
CllaracMoe  OIICHMBACT CTOMMOCTb  3aCHCTBOBAHHBIX MOIIHOCTEH. MMHMMM3ALMS  TaKkoro
CYMMapHOT'0 KpUTEpHs 00ecIieYnBaeT OJHOBPEMEHHYIO a/IalTalNI0 MOJEIH T10JIb30BATEIILCKOIO
OITBITa M ONITUMAJIBHOE PaCIIpeieNIeHNE BBIYHCIHTENBHBIX PECYPCOB.

Jlnst cucteM ¢ OOMBIIMM YHCIIOM OJHOBPEMEHHBIX IMOJIb30BATENICH IEIeCO00pa3HO pa3OuTh
0071aCTh MOJIB30BATENLCKIX COCTOSIHUM Ha PAl Mofo0IacTel, B KaKIOH M3 KOTOPBIX CTPOMTCS
JIOKIbHAsT MOJENIb Ha OCHOBE HeHpoHHOW cerw. Ha TpanmIiax Mexmy mnomo0macTsiMu
BBIUMCIISICTCS BEJIMYMHA PACCOIVIACOBAHHS PEILICHUH COCEIHIX MOJICNCH, KOTOpast BKIIIOUAETCs B
COOTBETCTBYIOLIMI (PYHKIMOHAI OLIMOKM B Ka4yecTBE JOIOJIHHUTENBHOIO cliaraemoro. Takoi
TIOJTXOJT TIO3BOJISIET PACTIPENIEITUTh BBIMUCIUTENBHYIO HArPy3Ky MEXKIy HECKOIBKUMH y3JIaMH 1
€CTECTBEHHBIM 00pa30M COOTBETCTBYET CETMEHTAIUH NT0JIb30BATENCH MO TPYTIIAM.

Ipetaraemoe coBmerleHne 00NafaeT PSAIOM CYLIECTBEHHBIX NpeuMyIiectB. HelipocereBas
MOziellb  OOeCrieyrBaeT — HEMPEPHIBHYIO — aaNTallfio K M3MEHSIONIMMCS  TIaTTepHaM
TOJIE30BATENILCKOTO  MOBEJICHHS, YTO TNPHHIMITHAILHO HEAOCTHKUMO TIPH  HCTIONB30BaHHUH
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CTAaTMYECKMX METONOB. MyNbTHATGHTHBIA  TMOAXOA  TO3BOJSIET TMOKO — PaclpenesisiTh
BBIYHUCITHTENIBHBIE PECYpPChl MEXKIy CerMEHTaMH II0JIb30BaTeiieil Ha OCHOBE HEUYETKHX IIPaBHIL,
obecrieurBasi MacIITaOMPYEMOCTh CHCTEMBL lcrmomnp3oBanie mNepereHepupyeMbIX MHOKECTB
MPOOHBIX TOYEK TAPAHTUPYET YCTOMUMBBINA X0/ OOYUCHHS B YCIIOBUSIX HECTAIMOHAPHOTO MOTOKA
JTaHHBIX.

Takum 00pa3oM, 000CHOBaHA BO3MOXKHOCTH COBMEIIICHUST HEHPOCETEBON MOJIEIH IIU(POBOTO
JIBOMHMKA C MYJBTHATCHTHBIM IIOJXOJOM JUISl ONTUMHU3ALMU DPACHpECICHUsT PECYpCOB B
cHcTeMax OOCITy’KHBaHHS TIob30BaTeseil. [IpeioskeHHast apXxuTeKTypa He TpeOyeT pa3paboTKu
NPUHLUNNAATIBHO HOBBIX MATEMATHYECKUX MOJENCH U ONMUPACTCs HA CYLLECTBYIOILME PELICHHUS:
HEeWpOCETEBYIO aIMPOKCUMAIIHIO KPAeBBIX 33714, MyJIbTHATCHTHOE B3aUMOJICHCTBIE C HEUETKIMH
TPaBHJIAMH M METO/IbI HHTEIUIEKTYaJIbHOTO aHaIN3a JAHHBIX [UTS HAYaJIbHOW HACTPOWKHL.
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KJACCUPUKALMA YTPO3 HHPOPMAIIMOHHOM BE3OIACHOCTHU
J1J1s1 MOJIEJTMPOBAHWSL B [IU®POBOM JIBOMHUKE OFBEKTA
KPUTUYECKOM UHO®OPMAILIMOHHON HUHOPACTPYKTYPbI

AHHOTAIMA

PaccMOTpeHBI  CymIecTByIOIIHE TOAXOABI K KIACCH(HKAIMM yrpo3 HHPOPMAIOHHOH
6e3onacHoctr. [TokazaHo, 4TO is Liejiell aHaIM3a C KCMONb30BaHHEM IM(POBOro IBOWHUKA
TpeOyercss  JIOTIOJHMTENbHAsT — cHcTeMaTh3aimst  yrpo3.  [lpemmoxena — kiacchuKarms,
BKITIOUAIONIAsT KJIACCHIECKHE OCHOBAHWS M JIBA JIOTIOJTHUTEIBHBIX MPHU3HAKA: THIT HCTIONB3YEMBIX
YSI3BEMOCTEH U BO3MOXKHOCTD MOJICTTMPOBAHUSI B Cpe/ie [IU(pPOBOTo TBOHHHKA.
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Knouessie cioBa
Knaccndukarmst  yrpo3,  mudpoBoid  JBOMHHK,  KpHTHYecKas  HH(OpMAaIMOHHAs
HUH(PPACTPYKTypa, MOJCITHPOBAHKE YTPO3

Mitakov E.S.,
Leading Researcher at SPb FRC RAS, Dr. Sci. (Econ.), Professor,
St. Petersburg, Russia.

CLASSIFICATION OF INFORMATION SECURITY THREATS FOR MODELING
PURPOSES IN A DIGITAL TWIN OF A CRITICAL INFORMATION
INFRASTRUCTURE FACILITY

Annotation

Existing approaches to the classification of information security threats are considered. It is
shown that for the purposes of analysis using a digital twin, additional systematization of threats is
required. A classification is proposed that includes classical bases and two additional features: the
type of vulnerabilities used and the possibility of modeling in a digital twin environment.

Keywords

Threat classification, digital twin, critical information infrastructure, threat modeling

Bonpockl  knaccuduikaimu - yrpo3  MHQOPMAIMOHHOH — OE30MaCHOCTH  PacCMaTPHBAIIKCH
MHOTUMH aBTOopamu. B pabore [1] mpemiokeHa kiaccuuKaims ¢ y4ETOM OTpacieBOH
crien(pUKN MabIX TPeIpusThil. ABTOp padoThl [2] mpeacTaBiil 0a30ByI0 KIIACCH(HKALIHIO
YIPO3 U METOIOB MPOTUBOICHCTRYS MM. B uccienoBanmu [3] npemioxkena KiacCHUKaIws yrpos
Juist “H(OPMAIIMOHHO - TeleKoMMyHHKaoHHbIX cereid. BJIY ®CTOK Poccuu comeprxut
THIOBYIO  KJIacCU(MKAIMIO yrpo3 Oe30macHOCTH  HMH(MOPMALMK, CTPYNITMPOBAHHBIX IO
HCTOYHHMKaM, OOBEKTaM BO3ICUCTBUSI U Criocobam peanm3armu [4]. [l cicTeM ¢ TUHAMUYESCKA
M3MEHSIOIIEHCS. TOIOJIOTHEH, JIONOJIHUTENbHAS CHCTEMAaTH3alus KUOepyrpo3 INpemiokeHa B
pabote [5], rme BBIIENEHBI KIACCHI YIpO3, CBSI3AHHBIC C aalTalyiell CETeBOH CTPYKTYPBL
Knaccndukarmst BBICTyTIaeT OCHOBOM TSl TTOCTPOCHHUSI YaCTHBIX Mojienel yrpo3. OOmmm st
9THX IIOAXOJIOB SBISACTCS BBIICJICHUE TAaKUX HPHU3HAKOB, KaK HCTOYHUK YIpO3bl, OOBEKT
BO3/ICHCTBUS, XapaKTep MOCIIECTBHH, CIIOCO0 peaytn3aIiiy 1 .

Jns ueneil ananm3a yrpo3 ¢ ucrojib3oBandeM 1wdpoBoro asoitHuka (L[J]) TpeOyercst
JIOTIOJIHUTENIbHAs KIIACCH(UKALIKS, YUUTHIBAIONIAs BO3MOXKHOCTD (POPMAIM3ALIMKI CLIEHAPUEB, UX
BOCIPOM3BO/IMMOCTh B BHPTY&IBHOW cpene M CBsi3b ¢ KomroHeHTamu KHWH. B Hactosiem
UCCIIEZIOBAHUM K CYLIECTBYIOIMM  KJIacCU(UKaImsM J100aBJICHBbI JIBA OCHOBAHMS: THII
UCIIONB3YEMBIX YS3BUMOCTEH M BO3MOXKHOCTB MozienpoBanus B LT (Tabu. 1).

Taomua 1 — Kinaccuduxanust yrpos uH(popManuoHHoii 0e30nacHocTH

Ne | KnaccuukariioHHbIiH Kareropum XapakTepucTyKa / pUMepbl
TIPU3HAK
1 | Io acnexty Ub (uemu | Konpunenumansuocts | HenmpaBoMepHblii 1ocTym k
BO3ICHCTBHS) HH(OPMALIH, e pa3IIIAlleHHe WK
yTeuka
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HenocrHocts HecankimonnpoBaHHOE H3MEHEHHE,
TIO/IMEHA, UCKYKEHHE TaHHbIX
JocrynHocTh BrnokupoBanue focTyma K pecypcam
WJIN CYIIECTBEHHOE 3aMEITICHIE
paboThI
Ilo pacnonoxenuto Buyrtpennue Hcrounyk HaXoUTCs BHYTpU
HCTOYHHKA YTPO3bI CHCTEMBI
Buemnue M cTouHrK HaXOAUTCS BHE CUCTEMBI
o npupone EcrectBenHbIe BeBanb! pusnuecknvm
BO3HUKHOBEHUs IPOLIECCAMU WJIM CTHXUIHBIMU
SIBIICHUSIMU
HckyccTBeHHbIe OOyCIIOBIIEHBI ISHCTBHSMI
yesoBeka. Jlensres Ha
HelpeHAMEPEHHBIE U
npeHaMepeHHbIe
Io crenenn [NaccuBHBIE CrpyKTypa 1 cofiepsKaHHe CHCTEMBI
BO3JEICTBUS HA HE U3MEHSIOTCS
cHcTeMy AKTHBHBIE CrpyKTypa Wi cosiepkaHme
CHCTEMBI H3MEHSIIOTCS
ITo oGbekTy ACY Yrpo3bl, HarpaB/IeHHbIE HA
BO3JIEHCTBUSA HapYILEHHE TEXHOIOTHYECKUX
TIPOLIECCOB, IIEPEXBAT YIPABJICHUS
HCTIOJTHUTEILHBIMI MEXaHU3MaMH,
HCKaYKEHHUE TeJIeMETPUH
nc Hapymenne KoH(IEeHIMATBHOCTH,
LIEJIOCTHOCTH WJIN JIOCTYITHOCTH
JTAHHBIX, XUIIIEHNE HH(OPMAIII
UTC Iepexsar Tpaduka, IoAMEHa y3JI0B,
DDoS - ataku, Hapy1ieHre
MapILIpyTH3ALUN
Io nocnencrBusim Karacrpoduueckne UernoBeuecKue XKepTBbI,
peamzary (¢ 9KOJIOrMYecKas karacTpoda u T.1.
YUETOM KaTeropuu Kpurnyeckue JloJroBpeMeHHOE HapyILCHUE
3HAYUMOCTH O0BEKTa paboTeI 0OBEKTOB
KHH) 3HaunTeIbHbIE Hapy1uenue paboTel 00BEKTOB Ha
3HAYUTENBHBIA CPOK
OrpaHuyeHHbIe JlokanbHbli yiepo
ITo cniocoOy Buenpenue Bupycbl, yepBu, TpOSIHBL,
peanm3anyy (TaKTHKH | BPEIOHOCHOT'0 KO/Ia MPOrpaMMbl - BBIMOTaTe/In U Jp.
M TEXHHUKH aTaK) CeTteBble aTaKH MITM, ARP - spoofing, DDoS,
repexBar Ceccuii
ATtaku Ha SQL - unbekimu, XSS,
NPUKJIATHOM YPOBHe | OKCIUTyaTaius BeO - ysI3BUMOCTEN 1

Jp.
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ATaku Ha
UWIEHTU(PUKAIMIO 1
ayTeHTH(PHKALUIO

Bpyrdopc, nepexsar naposnei, Pass
- the - Hash, o6xo
MHOTO()aKTOPHOH ayTeHTH(UKAIIN
U 1p.

ATaky Ha HeNOYKH
MOCTABOK

Komnpomeraryst 0OHOBIICHHH,
BHE/IPECHHE 3aKJIaJIOK Ha dTare
pazpabotku unmm noctaBku 110 u 1p.

8 | Io Tumy
UCITIONB3YEeMbIX

YSI3BUMOCTEI

Yszeumoctu 10

OmoOKH B KoJIe, HEOCTATKU
TIPOBEPKH BXOJHBIX JIAHHBIX,
niepenionHenue Oydepa u jip.

C1adocTH ceTeBbIX
TPOTOKOJIOB M CPE/ICTB

Hcnionb3oBanue HeOE30MACHBIX
MPOTOKOJIOB, TIEpe/iada maposei B

ayTeHTH(UKALMI OTKpPBITOM BHJIE H JIp.

Ommoku HenpasuibHble HACTPOMKY NpaB

KOH(UTYpaI 1 JIOCTYIIa, OTCYTCTBHE PETIAMEHTOB

OpraHM3alOHHbIE U 1p.

HEJIOCTATKN

ArmapartHsie Arnmaparssiii copoc naposst BIOS,

YSA3BHMOCTH BHEIPEHHUE 3aKIIaJI0K B
000py/IOBaHHE U JIp.

9 | Ilo BO3MOXKHOCTH IosHOCTBIO Bocnpomssozsres Ha ypoBHE
MO/IC/IMPOBAHMS B MojIeJIupyemMble ceTeBoro Tpauka, KoHQHUTyparmi,
cpene LT nosenenus [10

YacTuuHo TpeOytoT nonoaHeHus

MojieJIupyemMble MMHTAIMOHHBIMI MOZIEIISIMU
(M3UYECKUX IIPOLIECCOB IS OLIEHKU
TOCIIEIICTBHHA

Hemonemmpyemsie He MMEIOT TEXHIIECKIX

MH/IMKATOPOB JIMO0 UX
MoziermpoBanue B LI/ HeBo3MOkKHO
WITH HePeJIeBAHTHO

IlepBoe n00aBIEHHOE OCHOBAHUE — THII UCIOJB3YEMBIX YS3BUMOCTEH — ONpeeIseT, Kakue
aCIIEKThI CHCTEMBI OJIEKAT BOCIpou3BeieHuIo B LT st koppekTHOH sMysiiuy ataku. Bropoe
— BO3MOKHOCTb MojenupoBanus B LI/ — HemocpencTBeHHO 3aaéT TpaHULbI IPUMEHUMOCTU

TOIX0/1a.

[omy>xupHEIM mpHGTOM B TabIMIE BBIIEIEHB! KATETOPHH YIPO3, MOUICHKAIINE aHATH3Y C
ucrionbzoBanreM /], K HUM OTHOCSTCS TeXHONIOrnyeckue KUOepyrposbl, peansyeMble uepes
BO3/IeHcTBAE HAa MH(MOPMALMOHHBIE CUCTEMBI, CETH W JaHHBIE, TIPH YCIOBHH BOSMOKHOCTH HX
MO/JICTIMPOBaHKs (MOMHOCThIO WM vacTidHO) B cpene LIJI. TlpemnoskenHas kinaccudukarmst
CIIY)KUT OCHOBOH JUIA IIOCTPOCHHMS YACTHBIX MOJENeil yrpo3 M 0TOOpa CLEHapHeB Ui

Hcrounnk: pazpaboTaHo aBTOpOM

HMMUTAIOHHOTO MosiepoBanwst B L] mpu onenke 3anpménnoctn oobexToB KN,
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CPABHUTEJILHBIN AHAJIN3 HOPMATHUBHBIX MOJEJIEN
NEPHOIUYECKOM ITOJANOTOBKH! JIETHOI'O COCTABA
HA OCHOBE MATPHUIIbI COOTBETCTBHSI

AHHOTAIMSA

Tpemwioxken  cnocod st GOPMAIM30BAHHOTO — CPaBHEHMS HOPMATHBHBIX — MOJeseh
MEPHOIMYECKOI TIOATOTOBKH JIETHOTO cocTaBa. CorocTaBleHbl MOJIENb, OCTPOCHHAS HA aHAJIM3E
(haKTHYECKUX JAHHBIX SKCIUTyaTalMH, X MOJIENb, YCTAHOBJICHHAS (he/iepaTbHBIMK ABHALIMOHHBIMU
npaBusTaMu. OIEHHBaHHUE BBITIOIHEHO TI0 JIECSTH KPUTEPHUSIM B Tpex OJokax 1o mkaie 0 - 1 - 2.

KimoueBsie ciioBa

[Tepromrdeckast TTIOIrOTOBKA JIETHOTO COCTaBa, TPEHaKEPHast OATOTOBKA, ApoQIIoT, MaTpHIIa
COOTBETCTBHS, HOPMATHBHAS MOJIENb
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COMPARATIVE ANALYSIS OF REGULATORY MODELS OF RECURRENT
FLIGHT CREW TRAINING BASED ON A COMPLIANCE MATRIX

Abstract

A method for the formalized comparison of normative models of recurrent pilot training is
proposed. A model developed through the analysis of operational data is compared with the model
established by the Federal Aviation Regulations. The evaluation is performed using ten criteria
grouped into three categories and assessed ona 0 - 1 - 2 scale.
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Recurrent pilot training, Flight simulator training, Aeroflot, Compliance matrix, Normative
model.

IMeproandeckass TOATOTOBKA JIETHOTO COCTaBa  OMNPEeNseT YPOBEHb  TOAMCPIKAHHS
po(eCcCHOHATBHEIX HABBIKOB B TEUEHHWE BCErO CPOKA JIETHOH paboThl. MeskmyHapomHas
MPAKTHKA TOCIEAHUX JIET XapaKTepH3yeTcs IEepexofioM OT TIporpamM, MOCTPOCHHBIX Ha
(hMKCHPOBaHHOM IepeyHe OTpadaThIBAEMbIX YIPAKHEHHMH, K IPOrpamMMa, COIEpKaHNe KOTOPBIX
(bopMupyeTCs 1O pe3yIbTaTaM aHan3a (PaKTHUECKUX IAHHBIX SKCILTyaTauy [2]. OteuecTBeHHAs
MOJIeTb YCTaHOBJICHA (eepabHbIME aBuarMoHHbiMu TipaBuiiamu (DAIT) [1] m coxpansier
TIPENMYIIECTBEHHO HOPMATUBHO 3a/IaHHBIH IIEPEICHB AIEMEHTOB TIOATOTOBKH.

CormoctapneHne Mozenell 3aTpyIHEHO: OHM OIMCAHBI B JOKYMEHTAX Pa3sHOM IOPUIMICCKOH
«TIPUPOJIBDY, & CPABHEHHE MO 00BEMY MOATOTOBKH B YacaX HE OTPaKaeT PasiMdvil B MOPSIKE
(dopmupoBanust nporpamm. [lenpto paboThl siBiIseTCS pa3paboTKa MATPHII COOTBETCTBHS,
MO3BOIBIOIIEH  (POPMATM30BAHHO ~COMOCTABUTH JIBE HOPMATHBHBIC MOMEMH ¥ MOIYYHTH
KOJIMYECTBEHHYIO OLIEHKY Pa3pbIBa IO FPYIIIaM KPUTEPHUEB.

Kpurepuu cpaBHeHHsI H IIKAJIa OLEHUBAHUS

puHATHI 1Be MozeH. Mozielb A TOCTpoeHa Ha aHaM3e (DaKTHUECKHX IAHHBIX SKCILTyaTaIlH
U peammsyercst dKcruTyaraHTaMu OOBbemMHEHHBIX ApaOCKux OMHPaTOB IO HAIMOHAHHBIM
HpaBHIaM, pa3paboTaHHBIM Ha OCHOBE eBpoMeHcKux TpeboBanuii [2, 3]. Moznens b ycranosneHa
(enepanbHBIME aBUALMOHHBIMU NpaBuwiamu PO [1] u peammsyercs wepe3 nporpammbl AYI]
9KCILTyaTaHTOB.

CdopmupoBaHbl JecsiTh KpUTEpUEB B Tpex Osokax: cozpepxkanue nomrotoku (K1 - K3),
oprammaryst mukia (K4 - K6), macrpykropekuii cocraB u obparras csizb (K7 - K10). Ilkana
OLICHNBaHUA TIOpsiaKoBas: 0 - TpeOOBaHKME HE YCTAHOBIEHO; | - YCTAHOBJICHO YACTHYHO JIMOO
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HOCHUT PEKOMEH/IATENbHBINA XapakTep; 2 - HOPMATHBHO 3aKPETUICHO U ICTATM3UPOBAHO /10 YPOBHSI,
JIOITYCKAFOIIEr0 MPOBEPKY HCTIOJHEHHS.

OI.[eHKa BBICTABJIAICTCSL HpI/IMCHI/ITCJ'II)HO K HOpMaTHBHOfI MOJCIHN, a HE K npaKmKe
KOHKPETHOTO OKCIUTyaTaHTa, 4YTO JIENIaeT pe3yJIbTaT BOCHPOU3BOIMMBIM MO  OTKPBITBIM
HWCTOYHHKaM (Tab. 1).

Tabmuma 1 - Matpuria cOOTBETCTBHSI HOPMATHBHBIX MOJIENEH TIEPHOANYECKOM TIOJITOTOBKU

Kox Kpurepuii AlBb O6ocHoBaHHe pa3Hanst
K1 Hcrounnk 21 A TeMbI ceccryl (GOPMUPYIOTCS IO JAHHBIM
(hopMHpOBaHHs pacciejoBaHuid, ONETHOI HH(pOPMALIUH 1
COJIEpIKaHMs JIoHeceHHil. b: coneprkanye 3a/1aHo TUTIOBBIMU
IIPOrPaMMbl HPOrpaMMaMu, CBS3b C IKCILTYaTalMOHHBIMU
JTaHHBIMH HE HOPMHPOBaHA
K2 | OOvbekr ouenuBanus | 2 | 1 A: yHTerpabHas OlleHKa KOMIIETEHIIUH Mo
TOJITOTOBJIEHHOCTH TIOBEJICHYECKUM MHMKaTopam. b: orenka
BBITIOJIHEHHUS] YIPAKHEHNH, HIIEMEHTbI OLICHKH
B3aMMOJICHCTBHS SKUIAXKA B OOLLLYI0 MOJIEIb
HE CBE/ICHbI
K3 VYuer nokoneHus 2 | 0 | A:Ttembl muddepeHIMPOBAHBI IO TIOKOJICHHIO
BO3/yIIHOIO Cy/HA BO3y1IHOrO cyaHa. b: muddepenumas ve
YCTaHOBJIEHA
K4 Hopmarusnas 2 | 2 | Obe MOIEeNM YCTaHABIIMBAIOT (PUKCHPOBAHHYFO
TIEPHO/ITYHOCTD TIEPHOIMYHOCTD C KOHTPOJIEM HCTEYEHHS
TIOJITOTOBKH U CPOKOB
POBEPOK
K5 HopmupoBaHHbIit 112 A: obbeM 3a1aercst IporpaMMoit
00BEM TPEHAKEPHOI 9KCIUTyaTaHTa, OTPACIICBON OPUEHTUD
HOJITOTOBKH B 1UKJIE pexomenzareneH. b: 00beM HOpMUPOBaH
JIOKyMEHTAJIbHO
K6 CootHolieHne 2|1 A: ceccust paszereHa Ha (hasbl OLICHKH,
TPEHUPOBKHU U TPEHUPOBKYU U 3aKperuienus. b: mpeobnagaer
IIPOBEPKH B COCTABE KOHTPOJIbHAS (DyHKIMS
ceccun
K7 | TpeboBanms k momycky | 2 | 2 O06e MoyIerM yCTaHaBIIMBAIOT TPEOOBAHMST K
HHCTPYKTOPCKOTO OIIBITY, JIOMYCKY H MOJIEP/KaHUIO
cocraBa KBAIM(UKALMN HHCTPYKTOPOB
K8 CraHpapTizans 210 A: iperycMOTpEHbI CTaHIapTH3ALIMS
OLICHMBAHUS HHCTPYKTOPOB M KOHTPOJIb COTVIACOBAHHOCTH
UHCTPYKTOPOB oreHOK. b: TpeboBanue He (hopManTI30BaHO
K9 Pazbop ¢ 211 A pazdop obsi3ateneH, GUKCUpyeTcs
WHMBU Ty TbHOM MH/IMBUTya/IbHBIH 11aH. b: 00beM n
00paTHOH CBS3bIO coJieprkaHue pazdopa He PaCKpPBITh
K10 | 3aMKHYTBII KOHTYD 2 | 1 | A:pe3ynbTarhl HOJIOTOBKY BO3BPAIIAIOTCS B
KOPPEKTHPOBKU MPOrpaMMy 4epe3 NpoLeaypy repecMoTpa. b:
TIPOrPaMMBI aHaJIU3 Pe3yJIbTaTOB KaK OCHOBAHHIE
HepecMOTpa He HOPMUPOBAH

Hcrounuk: pazpaboTaHo aBTOpaMu
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Paznuure mMozeneit He CBOAMTCS K MPEBOCXOACTBY ofHOW U3 HuX. [1o xputepuio K5 Gonee
BBICOKYIO OLIEHKY HOJTy4aeT MOJIelb b: HOpMUpPOBaHHBIH 00bEM TPEHAKEPHOMH MOJIrOTOBKH 3a/1aH
JIOKyMEHTAIHHO, UTO YIIPOIAeT INIAHNPOBAaHUE Pecypca M KOHTPOJIb ncnoHeHnst. CoBajaronye
olieHKH TomydeHsl 1o kputepusm K4 u K7. HauGonblive pacXoskieHHs TPUXOMSTCS Ha
kputepuu K3 u K8, mo koropeiM Monens b momydmna HyleBYHO OLEHKY: OTCYTCTBYET
pasrpaHiYeHre TeM TOATOTOBKH Mo mokoneHnio BC u He Qopmain3oBaHO TpeOOBaHUE K
CTaHJAPTHU3ALMH HHCTPYKTOPCKOTrO COCTaBa.

Hurerpanbnble Noka3aTesu 1no 0J10kaM KpuTepHeB

VHTerpanbHelii MHAEKC COOTBETCTBHS MOJENM PACCUMTHIBACTCS KaK OTHOIICHHE CYMMbI
BBICTaBJICHHBIX OAJUIOB K MAKCHMAJILHO BO3MOYKHOW CyMMe:

Ij = (b]j + sz R bnj) / (2n), (1)

rae b - Gami, BBICTABICHHBII MOIENM | O KPUTEPHIO I; N - YHCIO KPUTEPHEB B
paccMaTprBaeMOll COBOKYITHOCTH; 2 - MaKCHUMAJbHbIN Oamn mikambl. J{jst Oroka Kputepues
CYMMHpPOBAHHE BBITIONHSACTCS TOJNBKO IO KPHTEPUSIM, BXOAALIMM B OJIOK. Pesynbrarhl pacuera
TIPUBE/ICHBI B TAOIHLIE 2.

Tabmua 2 - ViHTerpaibHble MOKa3aTeli COOTBETCTBUS M0 OJIOKaM KPHTEPHEB

BbJok kpurepuen Maxkcumym | Mopess A, cymma | Mogeas b, cymma
0a/L10B / MHIeKCe / MHjeKce
ConeprxaHue MOArOTOBKU 6 6/1,00 2/033
(K1-K3)
OpraHu3arys KA 6 5/0,83 5/0,83
nozrrotoBkd (K4 - K6)
WHCTpYKTOPCKMIA COCTaB 1 8 8/1,00 470,50
obparHas cBsizb (K7 - K10)
Hroro mo maTpuiie 20 19/0,95 11/0,55

Hcrounnk: pazpaboTaHo aBTOpaMu

Pacnipenienenne 6asioB 10 OTAENBHBIM KPUTEPHSM IPUBEICHO HA PUCYHKE 1.

PucyHok 1. Pacnipenesnenne 6o 1o KpUTEPHSAM MaTpPHIIbI COOTBETCTBUS
Hcrounnk: pa3paboTaHo aBTOpaMH

TIpu paBHOM ypoBHe opranm3armu 1mKiIa noarotoBku (0,83 y obemx momenel) paspbiB
thopmupyercst B 6moke comeprkanust (1,00 mporus 0,33) 1 B 610Ke MHCTPYKTOPCKOTO COCTaBa 1
obparuoii cem3u (1,00 mporus 0,50). CrenoBareibHO, COMMKEHHE MOJETCH TOCTUracTesl He
YBEJIMYEHHEM 00beMa TPEHAKEPHOW IMOJrOTOBKH, a M3MEHEHHEM Iopsika (opMHpoBaHUs ee
COJIEpYKaHMs 1 BBEICHUEM U3MEpsIeMOM 00paTHOM CBA3H.

IlepeyeHb nepeHOCHMBIX 3JIEMEHTOB

Ha ypoBHe nporpammsl 9KCIITyaTaHTa peain3yeMbl TpH JIeMeHTa: (JOPMHUPOBAHHUE TEM CECCHUU
T10 JIAHHBIM CHUCTEMBI YIPaBJICHHS 0e30M1aCHOCTBIO MOJIETOB, Pa3/IeNIeHNE CECCUU Ha (ha3bl OLICHKH,
TPEHUPOBKH H 3aKPETUICHNs, HOPMUPOBAHKE Pa300pa ¢ MHIMBULYATbHON OOPATHOM CBSI3BIO.
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Ha ypoBHE JOKYMEHTOB aBHALMOHHOTO Y4YeOHOrO IEHTpAa 3aKPEIUIIETCS KOHTPOJIb
COTTIACOBaHHOCTH OIIEHOK HHCTPYKTOPCKOTO COCTaBa.

Ha ypoBHe perysstopa TpeOylOT 3aKpeIUIeHUs OLEHHBAHHME IO IEPEUHI0 KOMIETEHIMI ¢
TOBEJICHYCCKUMH  MHIMKaTtopamMu (M3MeHeHne (opmbl oneHkd B DAIT) w mnpuBsi3ka Tem
TIOATOTOBKY K TMOKOJICHHUIO BO3YIIHOTO Cy/IHA (YTOUHEHHE TUIIOBBIX IPOIPaMM).

YersIpe d5ieMeHTa U3 [IEeCTH pealk3yeMbl Ha yPOBHE IPOrPAMMBbI SKCIUTyaTaHTa M JOKyMEHTOB
AVII u se 1pedytor m3menenust GAIL ux BHeapeHue NoBblmaeT uHAeke Mogemu b ¢ 0,55 mo
0,80. Ocraprmecs 1Ba OTHOCATCS K KOMITIETEHIIMH YIIOTHOMOYEHHOTO OpraHa.

3akioueHue

PazpaboTana MaTpuIia COOTBETCTBUS U3 JIECATH KPUTEPUEB B TPeX OJIOKaX JUIs CONOCTABICHUS
HOpPMaTHBHBIX MOJIENEH MEePUOMYECKON TOATOTOBKU MO OTKPBITBIM HCTOYHHKaM. [lomydeHs
uHTerpabHble nnnekcs 0,95 u 0,55.

OCHOBHO# pa3pbIB NPUXOAMUTCS HA TOPSIOK (hOPMUPOBAHUS COZEPIKAHHS TOATOTOBKH M HA
KOHTYp OOpaTHOM CBs3W, a HE Ha O0bEM TPEHHKEPHOH MOATOTOBKH — 37€Ch OTEUECTBEHHAS
MOJIEJTb He YCTymaeT. M3 mecT peKOMEHIyeMbIX DIEMEHTOB YETBIPE peaii3yeMbl Ha YpOBHE
IporpaMMbl  3KcIUTyaTanta. HampasneHue JanmbHeifiieidl paboTel — BBEIEHHME BECOBBIX
K02 ULMEHTOB KPUTEPHUEB MO Pe3yIbTaTaM SKCIIEPTHOTO OMPOCca HHCTPYKTOPCKOTO COCTABA.
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METHOD OF DEVELOPING THE CONTENT OF RECURRENT SIMULATOR
TRAINING BASED ON OPERATIONAL DATA

Abstract

A method is proposed for moving from a fixed list of exercises to a prioritised list of simulator
session topics. Operational threats are ranked by a group of experts, and the agreement is verified
using Kendall's coefficient of concordance. The demonstration calculation yields W = 0.65 with
significance confirmed by the chi - square test.

Keywords

Recurrent pilot training, Flight simulator training, Aeroflot, Coefficient of concordance,
Competencies, Operational threats.

ConeprkaHue MepruoIMIecKOi TPEHAKEPHO! MOATOTOBKH B OTEYECTBEHHO! MPAKTHKE 33/1aeTCs
HepeYHEM YIPAKHCHHIA, COCTAaB KOTOPOr0 HOPMATHBHO HE CBSI3aH C (DAKTHHECKMMHM Yrpo3aMu
KOHKPETHOTo 3KcIuTyatanTa [1]. MexmayHapoaHas METOOJIOrds MperonaraetT (GhopMUpoBaHie
COJICP)KAHMsl CECCHM M0 pe3y/ibTaTaM aHan3a JaHHBIX SKcrutyaraimn [2]. Lensro paboTsr
SBISETCS.  Pa3pabOTKa METOAMKH, TIO3BOJLIOMIEH MEpeldTH OT (UKCHPOBAHHOTO MEpPedHs
YOPOKHEHNH K MPUOPHTU3MPOBAHHOMY TIEPEUHIO TEM CECCHUH C TPOBEPKOH COTNIACOBAHHOCTH
9KCIIEPTHBIX OLIEHOK.

Topsitok MpUMeHeHNs1 MeTOAUKH

Merto/MKa BKITFOYAET YeThIpe dTara: (hOPMUPOBAHHE TEPEUHs KCIUTYaTalMOHHBIX YIPO3 0
OTKPBITBIM MCTOYHHKAM; PAHKUPOBAHHE YTPO3 TPYIIIIOH IKCIIEPTOB; MPOBEPKA COrIACOBAHHOCTH
OLICHOK; OTOOpaXKCHHE YIpo3 BEPXHEH 4YacTH psfa HA IEPEYCHb KOMIICTCHIMIT ¢
Tiepepachpe/iesICHHEM BPEMEHH CECCHU.

B JIeMOHCTpALIMOHHOM pacyeTe MPHUHATHL M = 7 3KCIEPTOB M3 YHCIIA JIMIl HHCTPYKTOPCKOIO
cocTaBa M npernojasaresneid U n = 8 yrpo3. Kaxplil sxcrepT nprcBanBaer yrposzam paHru ot 1
(HanGobIIHi ipropuTeT) 10 8 (Tadm. 1).
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Ta0ma 1 - Pe3ynbrarsl 3KCIePTHOTO paHKMPOBAHKUS KCILTYaTAIIMOHHBIX YTPO3

Cymma Cpenunii | UtoroBbIii
Kon IKCILTyaTAIMOHHAs YIpo3a
paHroB paur paHr
vl Hecrabunm3nupoBaHHbIN 3aX0]1 Ha 14 2,00 1
HOCAZIKY
V2 | Otka3 CHIIOBOH yCTaHOBKY Ha B3JETe 17 243 2
V3 | CaBuar Betpa mpu 3aX0/1e Ha MOCAIKY 21 3,00 3
va Jlerpaatiys aBTOMaTHKH yHPABIICHUS 2% 400 4
TOJICTOM
V5 | Obnenenenue B noiere 38 543 6
VY6 | Otka3 HaBUTAIIOHHOTO 000PY/I0BAHHST 36 5,14 5
V7 | Orkas cBs3u ¢ opranom OBJ] 52 7,43 8
V8 | VX0 Ha BTOPOI1 KpyT ¢ Maoii BEICOTBI 46 6,57 7

Vcrounuk: pa3paboTaHo aBTOpaMu

IIpoBepka corIacoBaHHOCTH IKCIEPTHBIX OLIEHOK

CortacoBaHHOCTh MHEHHI AKCIIEPTOB OLICHHBAETCs KO HIMEHTOM KoHKopamu Kennaria
[31:

W= 12S/(m* (n* - n)), (1)

rae S - cyMMa KBaJIpaToB OTKJIOHEHHH CYyMM PaHroB OT MX CPEIHEro 3HaueHWs; M - Yucio
9KCMEPTOB; N - YUCIO Yrpo3. 3HAYMMOCTb KOA(UIMEHTa MPOBEpSeTcs IO KPUTEPHIO XU -
KBaJIpar:

Y=m(n-1HW.(Q2)

Io manHbM Tabmim! 1 cpeHee 3HaUeHNE CyMMBI paHToB paBHO 31,5, otkyaa S = 1332 u W =
0,65. PacuetHoe 3navenue kpurepys paBHo 31,7 u npeBbimaer kpurmaeckoe 14,07 mpu yposHe
sHaunmoct 0,05 ¥ ceMu CTemneHsx CBOOOMIBI, TI0ATOMY PAHKUPOBAHHBINA DSIT TIPUHUMACTCS K
HCIIOJIb30BAHHIO.

IepepacnpesneieHne BpeMeHH cecCHH

Yerbipe yrpo3bl BEpXHEH 4acTH psiJia IPUHSTHI 32 OCHOBY CLIEHAPUEB CECCHU M OTOOPAYKEHBI Ha
nepeyeHb KommereHimil: Y1 m VY3 cBsf3aHbl ¢ yIpaBIeHHEM TPACKTOPUEN BpPYUHYIO U
CHTYaIMOHHOMN OCBEIOMIICHHOCTBIO, ¥Y?2 - C PUMEHEHHEM TPOLIEYP U pacipeierieHineM padoueit
Harpy3k, Y4 - C YNOpaBiIeHHEM TpPaeKTOpHeH C HCIOb30BAaHMEM AaBTOMATUKU. Pesysbrar
HepepactpeieNieHns BpeMEHH YEThIPEXUacoBOW CECCUH TTPHBE/ICH HA PUCYHKE 1.

PucyHok 1. Pacnipenernienre BpeMeH! TPEHaKEPHOH CECCHM 1O KOMITETEHLIHSM
Hcrounuk: pazpaboTaHo aBTOpaMu
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Jlonst BpeMeHH Ha IPUMEHEHHE TIPOLIEYD U YIIPABJICHNE TPACKTOPHEH BPYUHYIO CHIKAETCS C
30 u 25 110 20 TPOIIEHTOB; BHICBOOOKICHHOE BPEMsI TIEPEIACTCS HA YIPABJICHUE TPACKTOPHEH C
WCIIONG30BAHMEM ABTOMATUKH, CHTYAl[MOHHYIO OCBEIOMIICHHOCT M padoTy B KomaHme Oe3
YBEJTMYEHHS JUTUTEILHOCTH CECCHHL.

3aksouenue

[IpennoxkeHa MeToguka (OPMUPOBAHUS —COACPXKAHMS —IIEPHOAMUECKONM  TPEHAXEPHOMH
HOATOTOBKU Ha OCHOBE 9KCIIEPTHOTO PAHKUPOBAHMUS SKCILTyaTallMOHHBIX yrpo3. [lomydeno W =
0,65 mpu 3HAYMMOM KpHUTEpUM XU - KBajpaT. Meromka peanmsyercss Ha ypOBHE IPOrpaMMBI
9KCIUTyaTaHTa, HalpaBJIeHNE TAIbHEHIIIEl pabOThI — PaCIIMPEHHe TPYTITBI SKCIIEPTOB.
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JAOJI'OBEYHOCTDH BETOHA B ATPECCUBHBIX CPEJIAX:
OB30P HCCIIEJOBAHUUA

AHHOTAIHSA

PaccMOTpeHBl  MeXaHH3MbI paspyllcHHsl OCTOHA IO JCHCTBHEM XJIOPHIOB, CYIb(aToB,
KapOOHI3AIMM W IWKJIOB 3aMOPAKMBAHIS-OTTaMBaHMA. [loKa3aHO, 9YTO JONTOBEYHOCTH
ONpeJeNsAeTcss MPOHMIIACMOCTBIO, BIKHOCTBIO M TPCLIMHOOOPA30BAHHEM, a COBMECTHBIC
BO3IEUCTBUSL YCKOPSIOT Jierpajarto. OO0OIEHb! OCHOBHBIE CIIOCOObI HMOBBILIEHHS CTOHKOCTU
0CTOHA 1 3aIIUTHI XKEJIC300C€TOHHBIX KOHCTPYKIIHHL.

KiioueBble cJI0Ba: IONTOBEYHOCTh OCTOHA, ArpecCHBHAS CpPENa, XJIOPUIBIL CYJIb(arThl,
KapOOHI3AIIHS, MOPO30CTOHKOCTB, XKENe300€TOH.
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DURABILITY OF CONCRETE IN AGGRESSIVE ENVIRONMENTS:
A RESEARCH REVIEW

Abstract
This article examines the mechanisms of concrete degradation caused by chlorides, sulfates,
carbonation, and freeze - thaw cycles. It is shown that durability is determined by permeability,
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moisture, and cracking, with these combined effects accelerating degradation. The main methods
for increasing concrete durability and protecting reinforced concrete structures are summarized.

Key words: durability of concrete, aggressive environment, chlorides, sulfates, carbonation,
frost resistance, reinforced concrete.

Beenenne

JlonroBeyHOCTh OETOHA XapaKTepU3yeT ero CIOCOOHOCTh COXPAHSATh TpeOyeMble CBOWCTBA B
TEUEHHE pAcUETHOTO Cpoka CIyXObl. B 30aHMAX M COOpY)KEHHSX OETOH II0/IBEpraeTcs
YBJIQKHEHHIO, COJIEBOMY BO3ICHCTBHMIO, KapOOHM3AaIMM W TEMIIEPATypHBIM IMKIAM. OTH
TIPOIIECCHl M3MEHSIOT TOPOBYIO CTPYKTYPY LEMEHTHOTO KaMHS, MOBBIMAIOT MPOHHUIIAEMOCTS,
BBI3BIBAIOT MHKPOTPEIMHBI ¥ CHIDKAIOT 3ammTy apMarypbl [1]. Lenp pabotsl — 00600nmTh
COBPEMEHHBIC HCCIIEZIOBAHNSI OCHOBHBIX MEXaHW3MOB TIOBPEKICHUS M CIIOCOOOB TOBBIIICHFIS
CTOMKOCTH OETOHa.

Marepuajbl 1 METO/IBI

PaboTa BBINOJIHEHA KaK aHATMTHYECKUH 0030p HOPMATHBHBIX JJOKYMEHTOB U PELICH3UPYEMbIX
nyommkaruii.  CONoCTaBISUINCh  MEXAHM3Mbl IIEPEHOCA arpecCUBHBIX  BEILIECTB, IPU3HAKH
MOBPEXKICHHUS, YCIIOBHS MCIIBITAHMH M TEXHOJOTHYECKHE MEpbI 3aliuThl. M3 - 3a pasmmumii B
cocraBax OETOHA M PEKUMAX DKCIECPHMEHTOB INPHUMEHSUICS Ka4eCTBEHHBIN CPaBHHUTEIBHBIH
AHAIN3.

Pe3ysibTaTel 1 00Cy:K1eHHE

OCHOBHBIM (haKTOPOM JIOJITOBEYHOCTH SIBIISIETCS] IPOHULIAEMOCTh. Boyia, rasbl 1 pacTBOpEHHbIE
MOHBI TEPEMEIAlOTCS 10 KaWULIPHBIM TI0paM M TPEeLMHaM TOcpencTBoM  uddysun,
BCAChIBaHMsI U (DHIIBTPAIIMHU. BBICOKOE BOJIOIIEMEHTHOE OTHOLICHHE, HEIOCTATOYHOE YIUIOTHEHHE
U IUI0XOH BIIAKHOCTHBIN YXOJI yBEJIMYMBAIOT CBA3HOCTH 10P. 1109TOMY IPOYHOCTH IIpU CKATUK HE
MOXET OBbITh EMHCTBEHHBIM KpHTEpUEM: HEOOXOAMMO YYHMTHIBATH BOJOIOIVIOIICHHUE,
ra30POHNLIAEMOCTb, AIEKTPOCONPOTUBIICHHUE U COCTOSHUE 3AILUTHOTO CIIOS.

Xiopuzpl 0OCOOCHHO OIMACHBI JUIS JKEJIe300€TOHa B MOPCKOI Cpelie M INPH HCIOJIB30BAHUN
MPOTHBOrOJIONIENAHBIX peareHToB. [locie HAaKOIUICHHS CBOOOIHBIX XJIOPHZ - HOHOB OKOJIO
apMaTypsl HapyIIaeTCsl MAcCHBHOE COCTOSHHE CTamd. [IpOmyKThl KOPPO3HH BBI3BIBAIOT
MPOJIOJIbHBIE TPEIMHbBI U oTcioeHne OetoHa [5]. KapOoHu3aiusi Takoke CHIKAET IIENOYHOCTh
LIEMEHTHOTO KaMHsT; TIPH JIOCTIDKEHUH (PPOHTOM apMaTypbl BO3pacTaeT puck Kopposuu. CKopocThb
mporiecca  OMpPENeNsIeTCss BIAKHOCTBIO, comepikanneM (CO,, BOJOIEMEHTHBIM OTHOIICHUEM,
BUJIOM BSDKYILIETO U Ka4eCTBOM TBEpCHUs [4].

CynbatHast KOppO3Hs COMPOBOXKIAETCS 00pa30BaHUEM THIICA M ATTPUHTHTA, PACIIUPEHUEM H
pactpeckuBanueM. [Ipu BozzieiicTBIM CyJib(aTa MarHusi BOSMOXKHO JeKanblaupoBanre C—S—H -
rems. [Ipy IMKIMYECKOM YBI@XKHEHMM W BBICYIIMBAHMM JIOTIOJHHUTENIBHOE TOBPEXKICHHE
BBI3BIBACT KpHCTALTM3ALMS Cojiel [2]. 3amopakuBaHHWE BOABI CO3MAET JABICHWE B IIOpax;
MOBTOPHBIC LMKJIBI CHIDKAIOT JMHAMUYECKHIT MOJIyJb, YBEIMYMBAIOT HPOHULIAEMOCTh H
BBI3BIBAIOT ILIENYIICHHE. BO3IyXOBOBJICYEHHE TOBBIIACT MOPO30CTOMKOCTb, €CIIM BO3IYIIHBIC
TIOpbI YCTOHYMBBI M PABHOMEPHO pactpe/ielicHs! [3].

B peanbHbIX KOHCTPYKIUSIX (DAKTOPBI JCHCTBYIOT COBMECTHO. MOpPO3HBIC MHKPOTPEIIMHbI
yCKOpstOT npoHuKHOBeHue coneit 1 CO,, XMMUYecKast KOppo3Hsi CHUKAET JKECTKOCTD, a Harpy3KH
pacKpbIBatOT  TpemwmHbl.  [lodToMy —oOecrieueHHe —JONTOBEYHOCTH  TpeOyeT — CHIDKEHMS
BOJIOBSDKYLIIETO ~ OTHOIIEGHWS IIPU  JIOCTATOYHOM  yZOOOYKIIaJbIBAEMOCTH,  MPHMEHEHHUS
PAlMOHAIEHOTO KOJIMYECTBA MUHEPAIBHBIX M XMMUUYECKHX JI00aBOK, OJTHOLIEHHOTO YIUIOTHEHHUS

49



M YXO/Ia, OTPAHHYCHUSI PACKPBITHS TPEIIHH, JOCTATOYHOIO 3aIUTHOTO CJIOSI U MOBEPXHOCTHOM
3aIUTHL

3akmouenne

JlonroBeyHOCTh ~ OETOHA ~ OMPEEISCTCS  COYCTAHWEM  MOPHCTOCTH,  BIAKHOCTH,
TPEIIMHOOOPA30BaHKS ¥ XMMUUYECKHX MPOLECCOB. XJIOPHIbI U KapOOHH3AIMS CHIDKAIOT 3aIlUTY
apMaTypbl, CyJIb(aThl paspyIialoT CTPYKTYPY LIEMEHTHOTO KaMHSI, & 3aMOPaKIBAHHC—OTTANBAHNC
YBEIMYMBACT MHKpOTpEIMHbL. Hanbosee omacHsl coBMECTHbIC BO3iekcTBusl. Clie/I0BaTEIBHO,
cocraB OETOHA ¥ KOHCTPYKTHBHYO 3aIlUTy HEOOXOIMMO HA3HAYATh C YIETOM KOHKPETHOM CPEJIbI
U IPOEKTHOT'O CPOKA CITYKOBL.
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BE3OIACHOCTbD KAK ITPOBJIEMA UHTEPHETA BELLEI

AHHOTAIMS

B crartbe paccMOTpeHbI OCHOBHbIE TPOOJIEMbI PA3BUTHSI MHTEPHETAa BELICH, KOTOpbIE
JIOTUYECKH MOJKHO OOBEIMHUTH B IPYIIIBL Pa3HOOOpasue pasinyHbIX IPOTOKOJIOB, OTCYTCTBUE
OOIICTIPUHSTEIX ~ CTAHIAPTOB,  IICHXOJOTMYECKUH  Oappep  moTpeOuTeNnedl,  MpoOiemsl
SHEPrONUTAHUS  IOJKIIIOYCHHBIX  «BELIeH», Bompockl OesomnacHoctd. [lokasaHo, 4TO
pa3paboTurKaM CTOUT OOECIICUMTh HAISKHYIO 3alUTy WH(PPACTPYKTYpbl BCEH CHCTEMB,
UCKITIOUUTh MaJIeHIIyl0 BEpPOATHOCTH B3I0MA CHCTEMBI ITyTeM BO3JCHCTBHSI HAa YCTPOWCTBA,
3alIUTUTH TIEPCOHAIBHBIC JIAHHBIE MOJIb30BATENEH, a TAKKe MPOBECTH TILIATEIBHBIA aHATU3 JUIS
BBIABJICHHS YSI3BUMOCTEH B cucTeMe. B 3aKitoyeHne CTaTby JENaroTCs! BBIBOIBL.

Kmouesie ciioBa

Be3omnacuocts, IHTEpHET Beleit, 00MeH nH(pOpMAaIIHei, ITPOTOKOI, CTaHAAPT.
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SECURITY AS AN INTERNET OF THINGS PROBLEM

Abstract

The article discusses the main problems of the development of the Internet of Things, which can
logically be grouped into groups: the variety of different protocols, the lack of generally accepted
standards, the psychological barrier of consumers, the problems of energy supply of connected
"things", security issues. It is shown that developers should ensure reliable protection of the
infrastructure of the entire system, eliminate the slightest possibility of hacking the system by
affecting devices, protect users' personal data, and conduct a thorough analysis to identify
vulnerabilities in the system. The article concludes with the main results and conclusions.

Keywords

Security, Internet of Things, information exchange, protocol, standard.

Tlepen Tem kax HauMHATH BHEAPATH Kakoi - m00 [0T mpoekT HeoOXOMMMO BBISICHHTD, KaKHe
crocoObl  oOMeHa uH(pOpMaIMeil B cerd OyayT HCIONBb30BaThCs. OJTO PELICHHE JIOJDKHO
MIPUHUMATBCS B Hayalle MPOEKTa, /10 BHIOOpa MPOTOKOJIOB, BCIIOMOTaTeNIbHOW HH(PACTPYKTYPBI, &
TaKKe CIIOCO0OB CBSI3U, HOTOMY KaK HE IPHHSB BOBPEMsI PEILICHHE 110 MOJEIH B3aUMOJICHCTBUS
CTaBUTCS MOJ yrpo3y OE30IMacHOCTH IeperaBaeMoil MH(POPMAIMH, A TAKKEe €CTh BEPOSTHOCTH
TOT0, YTO Pa3pabOTUHK, JOW/IA 10 ONPEeEIEHHOrO 3Tara PeH3alii He CMOXKET IPOJIBUHYThCS
nasbie [1].

Ha cerogusmHuii MOMEHT OCHOBHBIC TMPOOJEMbI Pa3BUTHS HMHTEpHETA BEIIeld MOXKHO
OOBEIMHUTH B TPYIIIBI, CPEAM KOTOPBIX BBIEISIOT CISAYIOLIME: PasHOOOpasHe pasMdHbIX
TIPOTOKOJIOB, OTCYTCTBUE OOIICTIPHHSTHIX CTAHAAPTOB, ICUXOJIOTHIECKUI Oapbep moTpeduTernei,
TIPOOIIeMBI SHEPTOMUTAHHS TTOAKITIOUEHHBIX «BEIIeH», BOIPOCH! O€30MacHOCTH.

Pemennst BO3MOXKHBIX TpoOIieM pa3sHOOOpa3usi ITPOTOKOJIOB W OTCYTCTBHSI CTaHIApPTOB
HAXOIITCSL B CTaaMU pa3paOOTKH. VMM 3aHMMAIOTCS MEXIyHApOIHbIE OpraHW3allkd IO
CTaHIAPTU3ALMHY, & TAKKE JIMACPHl PhIHKA MPOMU3BOJACTBA «YMHBIX Berei». [lcuxomormyeckuit
Oapbep TOTpeOuUTENel OOYCIIOBICH COOOpaKEHUSIMU OE30MacHOCTH U3 - 33 yYaCTHUBIIMXCS
CKAHJIAJIOB C Y4aCTUEM «yMHBIX» YCTPOHCTB.

TIpo6mems! sHEpromuTanwst 00yCIOBICHBI TPEOOBAHMSMI MOOIIBHOCTH YCTPOHCTB.

CaMoif e Ba)KHOH IIperpasioi Ha IyTH BHEAPEHHs MHTEpHETa BEIIeH SBISTIOTCS TPOOJIEMBI
0€3011aCHOCTH.

I'maBHOIT 3a7auel MPOEKTUPOBAHKS U SKCILTyaTallMl TEXHOJIOTHH, CBA3aHHBIX ¢ VIHTepHETOM
BEILCH, sABIsAeTCs OE30IaCHOCTh Iepefadd JaHHbIX B VHTepHET - KOMMYHMKAIMSX.
Pa3paboTunkam HEOOXOMMO 0OECTICUNTE HAISKHYIO 3aIlUTY WH(PPACTPYKTYPHI BCEH CHCTEMBI,
HCKITIOUUTH BEPOSTHOCTH B3JIOMA CHCTEMBI ITyTeM BO3JEHCTBHS Ha YCTPOICTBA, 3aIllUTHTH
TIepPCOHATIGHBIC JAHHBIE I0JIb30BATENed W TIPOBECTH TIIATENBHBIM aHAIN3 Il BBIIBICHUS
ys3BUMOCTEH B cucTeMe. Bezp 3auacTylo, Harpumep, MOKHO peali30BaTh CHCTEMY, T/I€ JJaHHBIC
W3 ycTpoiictBa OymyT HAA&KHO 3alM(ppOBaHBI, TEpeJaHbl Ha CepBep, INE HX IIOTOM
PacIakOBBIBAIOT U APXUBHUPYIOT B HAJISKHOM XPAHHIIHUIIE 1, TIO KaKOH - TO PUYIHHE, OTKPHIBAIOT
JOCTYI K 9TOMy apxuBy Mo nporokony FTP. B 3Tom ciydae 3I0YMBIIUICHHUK MOXKET
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BOCIIOJIE30BATECS PACIIPOCTPAHCHHBIM MPOTOKOJIOM CETEBOTO JIOCTYyIA K (haiiiiaMm, P 9TOM He
B3NaMbIBasi camu ycTpoiictBa. Taxum oOpasom, 3ammta IoT - yCTpOHCTB MOKET OKa3aThes
OeCIIONe3HOH, eI MOYKHO B3/IOMAth OIeparonHyto cucteMy 0T - mumosa mwm mo0oi apyroit
ToukH B [0T - 1ernouKe coeIMHEHNIA, T/ie, HapUMep, XPaHsTCsl IAHHBIC B OTKPHITOM BUIE [2].

3akmouenne. Mtak, mepen TeM Kak HadMHATH BHEAPSATh Kakod - jmoo loT mpoekt
HEOOXOIMMO BBLICHUTH, KaKue METOABI 0OMeHa MH(pOpMaIel B ceTd OyIayT MCHONB30BATHCSL.
OT0 pelIeHHE JKCMaTeNbHO IIPUMEHSATh B HAdale IIPOEKTa, JO BBIOOpa MPOTOKOJIOB,
MH(PACTPYKTYphI, a TakKe CHOCOOOB CBSI3H, TMOTOMY KAk HE NPUHSB BOBPEMS PEIICHHE IO
MOJICITH B3aMMOJICHCTBHS CTABUTCA T10J] yTpo3y OE30MacHOCTh IepeiaBacMoil MH(pOpMAIH, a
TAaKKe €CThb BEPOSTHOCTH TOTO, YTO Pa3pabOTUHK, OIS IO ONPEACTEHHOTO STama Peaan3alii He
CMO2KET TIPOIBUHYThCA JAIbIIIE.

I'aBHOM 3azaueli IPOEKTUPOBAHUS U SKCILTyaTaluy TEXHOJIOIUH, CBS3aHHBIX ¢ IHTEpHETOM
BCIICH, SBIMETCS OE30MACHOCTh Tepefaud JaHHBIX B MHTEpHET - KOMMYHHKAITSX.
Pa3paboTikam HEOOXOMMO 00CCIICTITh HAIGKHYIO 3aIUTy MH(PACTPYKTYPHI BCEH CHCTEME,
UCKIIIOUNTh BEPOATHOCTb B3JIOMA CHUCTEMBI IyTEM BO3JICHCTBUA Ha YCTPOICTBA, 3allUTHTH
HICpPCOHANBHBIC JIAHHBIC IONB30BATENed M MPOBECTH TIIATEIBHBIA AHATH3 JUIA BBIABICHHL
YA3BUMOCTEHN B CUCTEME.

CrnHcoK JTHTEpaTyphI
1. Choose the Right Communication Pattern for Your IoT Project // Intel Developer Zone.
URL: https: // software.intel.com / en - us / articles / communication - patterns - for - the - internet -
of - things (rata obpamenwust: 02.08.2026).
2. AWS IoT u 6e3omactHocts // Habrahabr. URL: https: // geektimes.com / company / unet /
blog / 295695 / (nata obpamienust: 02.08.2026).
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CYIIHOCTb MHTEPHETA BEILEN
AHHOTAIIHS

B cratbe paccMOTpEHbI OCHOBHBIE BONPOCHI, CBSI3aHHBIE C CYLIHOCTBIO U IOHSTHEM
TexHosoruu «HTepHeT Belei Kak KOHIENIMH BEMUCITUTEIBHON CeTH (DH3UUECKUX TIPEIMETOB,
OCHAIIEHHBIX BCTPOCHHBIMU TEXHOJIOTHSIMU JUISL B3AUMOZEHCTBYSA APYT C JPYrOM WU C BHELIHEH
cpenoid. TTokazaHo, 4TO TIOTEHIMANl MCTIONB30BAHUS MHTEPHETA BEllel BechbMa OOJIBIION U B
OmmkaiiieM 0003puMOM OyJTyIieM He OyJieT PacKphiT B TIONHOM oObeMe. byneT mambHenmmit
POCT KONMYECTBA TPHMEHSEMBIX B Da3MYHBIX c(epax XU3HU anmapaTHeix miathopm. B
3aKJIIOYEHNE CTAThU JIENIAI0TCS BBIBOBL.

Knouesrble cioBa

AnmaparHas  wiatopma, B3amMmoyeiicteue, MHrtepHer Bemied, oOMeH unHbopMareH,
HPOTOKO, CTAaHAPT.
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THE ESSENCE OF THE INTERNET OF THINGS

Abstract

The article discusses the main issues related to the essence and concept of the Internet of Things
technology as a concept of a computer network of physical objects equipped with embedded
technologies for interacting with each other or with the external environment. It is shown that the
potential of using the Internet of Things is very large and will not be fully disclosed in the near near
future. There will be a further increase in the number of hardware platforms used in various spheres
of life. The article concludes with the main results and conclusions.
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C momenra mosienwnst tepmuHa «Muteprer Bemel» (Internet of Things (IoT)) u mo
HACTOSIIIIETO BPEMEHH 3Ta TEXHOJOTHs TIpeTeprieia HECKOJIBbKO HICONOTHYECKH  KITFOUEBBIX
U3MeHeHH. B yacTHOCTH, M3HAYATIBHO MOAPa3yMEBATIOCh, YTO YCTPOMCTBA MHTEPHETA BELICH
OyZyT B3aMMOJEHCTBOBAaTH HCKIIOUMTEIBHO MEXAy COOOM Uil mojuepikanus TpeOyeMbIX
¢bynkumit 00bekTa BHenpenus. Celuac ke, OMPENCNICHHE BBINLIIUT CICAYIOMIMM 00pasoM:
KOHIMIMS BBIYUCIUTEIBHON CeTH  (PU3MYECKHMX IPEAMETOB  («Beliel»), OCHAIEHHBIX
BCTPOCHHBIMH TEXHOJIOTMSAMH I B3aUMOJCHCTBHS JPyr C APYTOM WIJIM C BHEIIHEH CpEoH,
paccMaTpuBarOIasi OpraHM3allfI0 TaKUX CEeTeld Kak SIBJICHHE, CIOCOOHOE IEPeCTPOUTh
JKOHOMUYECKHE U OOIIECTBEHHBIC MPOIIECChI, MCKITIOYAIONIee M3 YacTh JCUCTBUIA U OTeparuii
HEO0OXOIMMOCTh yuacTwsl yesoBeka [ 1].

IMonreepxnas BBILEHIPUBEIEHHOE ONpPEETICHHE, MOKHO YIOMSHYTb, YTO OOJBIIMHCTBO
«KOPOOOYHBIX» peIleHUH, CBs3aHHbIX ¢ [0T, mojpa3ymeBarOT NMPHUCYTCTBHE B CBOCH CXeMe
obnaka, B KOTOpOH MPOUCXOUT 00paboTKa 1 XpaHeHHe MH(POPMALIIH, TIOJyICHHOH ¢ OKOHEYHBIX
JIaTYMKOB, TEXHWYECKas IOJUIEP)KKAa M TPWIOXKEHMs Ul HacTpolku. Ecim roBoputs o
HEKOMMEPYECKHX KJIMEHTaX (PSIOBBIC MOJIB30BATENH), TO BCS X MH(OpMAIUs IPUHAIICKHUT HE
1M, a KOMITaHUH - pa3paboTYHKy, Ha CEpBepax KOTOPBIX XPAaHUTCS JIM4Has HH(popMmarus. B Takom
BapUaHTe MPECTABICHHS HH(OPMAIUS HE XPAHUTCS] HEIOCPEICTBEHHO Y 3aKa3uHKa.

OcHOBHO# 3ajjaueil MHTepHETa Bellel, MPUMEHUMO K IIPOM3BOACTBY, SIBIISIETCS YIIPOLIEHHE
TEXHOJIOTMYECKUX TPOLIECCOB BO BCeX cepax IesTesbHOCTH YernoBeka. Kacaemo sxke 0OBIMHBIX
MOTpeOHTENEeH — 9TO SKOHOMHS BpDEMEHH, yI00CTBO U TIOYUCHHUE JIOTIONHUTENBHON HH(OpMAINH,
KOTOpast MOKET OBITh HEOOXOIMMOM JUTS HPUHATHS KaKHX - JTHO0 PEIICHHH.

[MprunHsI, 110 KOTOPBIM JIAHHASE KOHLIETILIUS CTAHOBUTCS BCE OoJiee MOITYJIAPHOM, OUEBH/IHBI:
Onarofapss  coOupaemoit  MH(pOpPMAIMKM ~ MOXKHO — ONTHMH3MpOBATh  pabouMii  IIporiece,
ABTOMATH3UPOBATH BBINOJHEHHE PYTHHHBIX JICHCTBHM, MPOBECTH MOHHUTOPHMHIA OOJIBILIOrO
KOJIMYECTBA Pa3HOOOpPA3HBIX TApaMETPOB M3 JIO00KW TOYKM Mupa. HecomMHeHHO, moBbIas
ya00CTBO palboThl ¢ Kakoil - MO0 pachpelenéHHON CHCTEMOH, HEOOXOIMMO 3a/lyMbIBAaThCA O
6€3011aCHOCTH.

Viydmas 3amuimEHHOCTh MHOPMAIIMOHHOW CHCTEMBI, NPUXOJUTCS KEPTBOBATH MHOTMMHU
MPEMMYIIECTBAMH, KOTOPBIE MPEIOCTAaBILIIOTCS  BHEIpsieMbIMM  oObekTamu. K mpumepy,
BO3MO)KHOCTH OTIIPaBKM Ha MeyaTh JOKyMeHTa mpu romonm Wi - Fi mpuHTepa waiie Bcero
OTKJIIOYAETCSl, TEM CaMbIM YCTPAHSIETCs TOTCHIMATBHBINA KaHal YTeUKH JaHHbIX. 1 TOro, 4To0b!
HCTIONB30BATh TPEHUMYIIECTBA, MPEIOCTaBIIsieMble NHTEPHETOM BelleH, HeoOXOIMMO MOHUMATh
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CYLIECTBYIOIME PUCKH, & JUIsl TOT0 HEOOXOMMO Pa3OUpaThesi B MPUHIMIIAX pabOThI yCTPOHCTB,
COCTaBIISITh MOJIENIb YIPO3, AHAIM3MPOBATH BO3MOXKHBIC DPHCKH. Ilepes BHEIpPEHHEM HOBBIX
TEXHOJIOTHH HYKHO pa300paThCsl, 4TO B aBTOMATH3HPOBAHHOM CHCTEME HEOOXOAMMO 3alUIIATh 1
OT KaKHX TTOTEHINAJIBHBIX YTPO3.

3ak04enue. Mrak, noTeHLMA UCTIONIB30BaHMS MHTEpHETA Bellel orpoMeH. O4eBHUIHO, UYToO
KOJIMYECTBO AMIapaTHbIX MIaT(OPM, MPHUMEHSEMbIX B PA3IMYHbIX cepax Ku3HH, OyIeT TOIBKO
YBEJTMYUBATHCS.
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KJIACCH®UKALIUS YCTPOICTB U TEXHOJIOI MiA UTHTEPHETA BEILE

AHHOTAIMS

B crartee paccMOTpeHBI BOMPOCHI, CBSI3aHHBIE C HMH(PACTPYKTYpOH HMHTEpHETa BEIeH.
Paccmotpena wimaccudmkamyst  yerpoiictB u TexHonoruii  [oT. ITlokasano, dWro ceroms
UCIIONIb30BaHME ~ MHTEpPHETAa  BEIIeH  OXBaThlBaeT BCce  Ooiblle  pasimyHbX  cdep
JKU3HEIESTENbHOCTH YelIOBeKa. B 3aKoueHne cTaTby Ae1at0TCs BHIBOABL
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CLASSIFICATION OF INTERNET OF THINGS DEVICES AND TECHNOLOGIES

Abstract

The article discusses issues related to the infrastructure of the Internet of Things. The
classification of IoT devices and technologies is considered. It is shown that today the use of the
Internet of Things covers more and more different spheres of human activity. The article concludes
with the main results and conclusions.
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Ha cerogmsmmamii MOMEHT CYIIECTBYET HECKOJIBKO —PEryJIHMPYIONMX — OpraHM3alii,
3aHMMAaIOIIKXCsl TpolieMamu MHTepHeTa Bewel [1]. OnHako, He Bce MPOU3BOAUTENN YCTPOICTB
MHTCpHETa BeIlel NpUIEPKUBAIOTCA OIHMX M TeX XK€ peKoMeHpalmi. B kimaccnueckom
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MOHUMAHUKM WHTEPHETa JOCTYIMHOCTh WH(MOPMAIMH ONEPUPYET IBYMSI U3MEPEHUSIMU: B JIFO00E
Bpemsi, B JIFOOOM MecTe. B KOHIeImK MHTepHeTa Beleil 100aBisiercs: emé OHO M3MEpeHHE:
KOMMYHHKAIIIH MEKTy TFOOBIMH Berlamu. B padote [2] MHTepHeT Belel NpeiCcTaBIsIeTCs B BUIS

thopmyITBI:

10T = Qusuueckue obvexmuvl + KOHMPOIIEPDL, CEHCOPbL, UCNOTHUMETILHBIC MEXAHUZMbL +
HUnmepuem

IIpencrapneHHOE BHIpaXKEHUE ONMMCHIBaeT cyTh MHTepHera Bemel. Cets, Gopmupyemast IoT -
YCTPOWCTBAMH, ~ COCTOMT W3 KOMMYHHLMPYIOIIMX — (DH3HYECKMX  OOBEKTOB,  KOTOpBIC
YIOBJICTBOPSIOT TPEOOBAHMSIM: YCTPOICTBO OCHAIIEHO MUKPOKOHTPOJLIEPOM, HAIEISIOIIM
OOBEKT CBOMCTBOM «YMHBIIDY; CHAO)KEHO TATIHKOM, TPOU3BOISIINM M3MEPEHNSI ONPENIeNIEHHOTO
(u3nyecKoro mapamerpa, W / WIM CONEP)KAIIM VCIIOJHHUTEIBHBI MEXaHW3M, KOTODBIH
cpabatblBaeT OT W3MEHEHHs Kakoro - JMOO (H3MYecKoro mapaMerpa; CIIOCOOHO
KOMMYHHIIMPOBATH 110 VHTepHEeTY WM KaKoH - MO0 APYro CeTH.

Yarme Bcero WCMONb3yeTcs clenyromas Kiaccudukaius ycrpoicts u TexHonoruid loT:
JIATUHKH; 1IUTEO3bI; YCTPOHCTBA YIPABJICHHUST; 00JIAKO.

[lorennman wcmonk30BaHMs HMHTEpHeTa Bemed orpomeH. OYeBMIHO, YTO KOJIMIECTBO
aNMapaTHBIX IUIATGOpM, NPHMEHAEMBIX B pA3IMUHBIX cdepax KU3HH, OyHeT TOJNBKO
YBEJIMUMBATECS. «YMHBIID TPAHCIIOPT IPENOCTABISIET BO3MOKHOCT OpraHM3aIiy Oe3011acHOTO 1
HPOCTOr0 METOZa MEPEeBO3KH MacCaKUpPOB. IMCTAHIMOHHOE YIpaBIeHHE MO3BOJIIET MOBBICHTH
HaI&KHOCTh TPAHCTIOPTUPOBKH UCKITIOYAst YeNioBeKa. TPy OCHOBHBIX 2JIEMEHTa, BKIIOYAIOIIUE B
ce0sl KOHLEMIMIO «yMHOTO» TpPaHCIOpTa — 9TO 0e3011acHOCTb, MOOMJIBHOCTH M YI0OCTBO.
BesonacHocTh sBIISIETCS TIPHOPUTETHOM 3a/1a4eid U1 BceX 00bEKTOB aBTOMOOMIIBHOM HHITYCTPHH,
B TOM WYMCIC [O/DKHA MOINCPKUBATBECS CETeBas OE30IACHOCTh — CBS3b ABTOMOOMIb -
UHQPACTPYKTypa W CBS3b aBTOMOOMIb - aBTOMOOWIb. AKTyaqbHOW 3amadeil sBisercs
ABTOMATUIECKOE BBIBIICHHUE OITACHOCTEH Ha OPOre M MOHUTOPHHT KPUTHYCCKH BaYKHBIX CHCTEM.

CeronHs MOYTH B KXKIOM COBPEMEHHOM JIOME €CTh OECIIPOBOIHOI MHTEPHET ¢ MHOXKECTBOM
HOAKITIOYEHHBIX YCTPOMCTB. JIOMAIIHSI CeTh UTPaeT BEAYIYIO POJIb B KOHLIEINN «YMHBIH JJOM»,
OPHMEHTUPOBAHHYIO Ha YI0OCTBO, KOM(OPT ¥ MOHHUTOPUHI OKDPYIKAIOLIEH CPebl. YCTPOHCTBO
YOPABICHHS «YMHOTO» JIOMa WCIONB3YeT Pe3yJbTaThl aHAM3a JAHHBIX TEMIICPATYpBI,
OCBCIICHUSA, BJIQXHOCTH W IIp. IJIA YIPABJICHUSA KOHAUIMOHEPOM, OCBCIICHHUEM, OTOIUICHHEM,
BEHTWIALIMEH 1 T.11. [Tonb30BaTeny MOTyT KOPPEKTHUPOBAaTh HACTPOUKU MOCPEACTBOM IOJIOCOBOTO
YIIpaBJICHHS, @ TAKKE Yepe3 ILUIaHILIET, HOYyTOYK, MOOWIIbHBIH TelIe()OH.

[oT Brmouwator B ce0st yCTpoHcTBa YAaJ€HHOTO MOHHWTOPWHTA 3/I0pOBBSL. Takwe
CIIENMATI3UPOBAHHbIE YCTPOICTBA MOTYT 00JIa/IaTh MOJIB30BATENILCKIM HHTepdeiicoM, mcmieeM,
JlaHHbBIe repenaBath ¢ oMorpio Wi - Fi wm Bluetooth. Kak npaBuiio y Takux ycTpolcTB ecTh
ClIelMATBHOE TPOrpaMMHOE O0ECTIeUeHHe, MO3BOJIIIONISe OCYIIECTBIISTh HACTPOMKH, aHAIHM3
JIAHHBIX U YAAIEHHOE YIIPABIICHHUE.

OtTmenbHOTO  BHUMAHMSL — 3aCly’KMBAlOT — TexHonmoruu  MHTepHera  Bemiel, KOTOpble
UCTIONB3YIOTCS B OaHKAX, a TAKOKE I MICHTH(UKALIMY TPKIAH.

3aksmouenue. B padote nprBesieHa Kaccudukaniys yctpoicTs u TexHosorui [oT. TTokazaHo,
9TO CErofHs MHCIOJL30BAHNE MHTEpPHETa BEIlell OXBAThIBaeT Bce OONBIIE PAsTMUHBIX chep
JKU3HEICATENHHOCTH  YenoBeka. OJHAaKo, Ui TOrO YTOOBI HCIONB30BaTh IPEHMYIIECTBA,
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npezocrapisiemMbie 10T, TpeOyercs NMpOBECTH OLEHKY CYIIECTBYIOLIMX YIPO3, a i 3TOro
HEOOXOMMO pa3oMpaThCsi B TMPHHLMINAX PabOTBI YCTPOWCTB, COCTAaBISTH MOJCNbH YIPO3,
AHATI3MPOBATh BO3MOKHBIC PHCKA. [lepe/t BHEIPEHHEM HOBBIX TEXHOMIOTHI Hy)KHO pa3o0paThCs,
YTO B aBTOMATH3UPOBAHHOM CHCTEME CIIEIyeT 3aIUIIATh U OT KAKUX [IOTCHIMATBHBIX YTPO3.
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CBETOBAS CUT'HAJIMBALIUA HAJIMYUA BBICOKOI'O HAITPSZKEHU ST
HA UCIIBITATEJIbHOM HOJIE

AHHOTAIMSA

B cratee paccmarpuBaeTcs pa3pa0OTKa  aBTOMATHU3MPOBAHHOM — CHUCTEMBI  CBETOBOM
CHTHAJIM3ALIMH JUTSI BBICOKOBOJILTHOTO HCIIbITaTeNibHOro crenia (1o 100 kB), npenHasHaueHHOM
JUIA TIOBBIIIEHUS YPOBHS 3JIEKTPOOE30MacHOCTH TepcoHana. lIpencraBieHsl CTpyKTypa |
TIPUHIIAIT JICHCTBHS YCTPOICTBA Ha Oase MUKpoKoHTposuiepa Arduino Nano, obecrieurBaromiero
KOHTPOJIb JIBYX BXOJIHBIX Iierelt (orepatuBHoro rnuranus 230 B 1 BBICOKOro HarpshKeHust) yepes
TaJIbBAaHMYECKYI0 pa3Bsi3Ky Ha onrormapax PC817. Ommcan anroputM pabOThI CHCTEMBI,
pea.]'[PByI'OH_ll/II\/'I JIBa OCHOBHBIX PEKUMa MHAUKALMU: 3CJICHYIO CUTHATU3AlIO TOTOBHOCTU CTCHAA
1 KpacHylO CBETOBYIO MHIMKALMIO C MPEYNPEKIAIONMM Tablo MPH BKIIOYCHHH BBICOKOTO
HanpspkeHrs.. Oco0oe BHUMaHHE YENEHO BOMPOCAM HAIEKHOCTH M IOMEXO3aIMIICHHOCTH:
MIPUMEHEHHUE ONTOAJICKTPOHHOMN Pa3BSA3KH, PECHHON KOMMYTAIIMH U TIPOrPaMMHOM (DUIBTpaIK
CHTHAJIOB WCKIIIOYAeT JIOKHBIE cpabaTbiBaHus. Pa3paboTaHHOE YCTPOICTBO —OTIHMYAeTCs
MPOCTOTOM MOHT)Ka, HU3KOM CTOMMOCTBIO KOMIIOHEHTOB M IIOJHBIM COOTBETCTBUEM
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TPeOOBAHMSM TEXHUUYECKOrO 3aJaHusl, OOecreunBas OJHO3HAUHYIO BH3YAIM3ALMIO ONACHOIO
pexuMa paboTsl 000pyI0BAHHUS

KiroueBsble cioBa

OneKTpo0e301acHOCTb, BHICOKOBONIFTHBIE HCIIBITAHUS, CBETOBAS CHTHANM3ALMS, CHCTEMA
KOHTPOJIST HAIPSDKEHHSL.

Beenenne. Ilpn skcIuyataly BBICOKOBOJIBTHOTO OOOPYIOBAHHSI OJHUM W3 BaKHEHIIMX
HarpaBlIeHUH 00eCcrieueH s 3NIEKTPOOE30NacHOCTH SIBISIETCS CBOEBPEMEHHOE IPEIYTIPEIKICHHE
MEpCOHATa O BKIIOYEHHWM OMACHOro pekuMa paboThl. Jmsi 3TOro NMPUMEHSIOTCS CHCTEMBI
CBCTOBOM  CHTHAIM3ALMM,  OOCCICUMBAIONIME  BH3YAIbHYIO — HHAMKALMIO  COCTOSHHS
UCTIBITATENIEHOTO CTEHA.

OOBEKTOM HCCIIEIOBAHMS SIBISICTCS BBICOKOBOJIKTHOE HMCIBITATENbHOE mojie [{eHTpanbHoit
3aBOJICKO¥ JIADOPATOpHH, NpeIHa3HaYeHHOE [UTsl IPOBENCHHS MCTIBITAHNH dNIEKTPO00OpPYI0BAHMS
Hanpspkerrem 10 100 kB.

IIpenmerom uccenenoBanus obecrieueHne AIeKTpoOe30IaCHOCTH TIEPCOHANA BO BpeMs padOThI
BBICOKOBOJIETHOTO MCTIBITATENILHOTO CTEH/IA.

OcHOBHas1 4acTh. B BBICOKOBOJIBTHBIX MCHBITAHHSX JIEKTPOOOOPY/IOBaHHS 0E30MacHOCTh
THepcoHala TepBooyepeHas 3aada. MCbITaHnst MPOBOIATCS Ha CHELUATBHOM HCIBITATEILHOM
CTEHJIE, TJIe Ha TpaHCc(opMaTOpe HAMpsDKeHHE MOKeT gocturarh 100kB.

OmHuM W3 BaKHBIX CPEACTB TEXHMYECKOM 3alUThl TEPCOHATA SBISETCS CBETOBAS
curHamm3ays. OHAa MTHOBEHHO TIPUBJIEKAET BHUMaHWE, HE 3aBHCUT OT YPOBHs IIyMa M
JIEMOHCTPHpYeT HH(POPMAILMIO Ha OONBIIMX pPaccTOsSHWSAX. B paspaboraHHOW —cHcTeMe
WCHONB3YeTCsl MHJIMKAIMS KJTIOUEBBIX COCTOSHHM HCIIBITaTeNbHOro crenzia: Hammune 230 B
OIEPaTUBHOTO IHTAHUS (CTEHI TOTOB K paboTe») M IoJada MOBBIIICHHOIO TECTOBOTO
HaNpsoKeHWS (CTeHI MOJ HampsDKEHHEM»). [Ipu BKIIOUEHMH LI ONEpaTUBHOTO TOKA
ABTOMATUIECKH 3ar0paroTCs 3eNEHbIE CBETOBbIE (DOHAPH, CUTHATIU3UPYSI O HOPMATIEHOM PEKUME U
TOTOBHOCTH 00OpynoBanus. Ecrm ske omeparop BKITIOYAeT BBICOKOBONBTHBIA TpaHcdopmatop,
chCTEMa MTHOBEHHO OTKIIFOYAeT 3eNEHBI CHTHA M BKIIOYaeT (hOHApH KpacHOro IBeTa U
CBETOBOE TadNIO ¢ HA/MHCHIO «Bbicokoe Hampsbkerue! OmacHo i sku3Hu!». B TakoM pexive
nepcoHa 6e30mMO0YHO TONyHaeT MpeaynpexaeHue o0 ornacHocTH. I1ociae CHATHS BBICOKOTO
HAIPSDKEHUS CHCTEMa BO3BPAIACTCS B UCXOHBINA PekUM (IIPU HATMUMH CETH) WIH OTKIIIOYAeT
BCE CHTHAJIBI (TPH MOJTHOM 00eCTOYMBAHKH).

Takum 00pa3oM, KOMIUICKT CHTHAIM3ALMH BBINOIHACT 33[ady BH3YAILHOTO JyOIMpOBAHMS
COCTOSIHHSI CTEH/I.

Cucrema peanmmzoBana Ha: KoHTpomiepe Arduino Nano (8 - paspsmmbii AVR), nBa
omHO(BA3HBIX UOHBIX MocTa Ha juonax 1N4007 B kaxmon Bxomwoit neru 230 B, onronapsr
PC817 s pa3Bsi3Ku, CUIIOBbIE pefie UL KOMMYTALMK CETH IIUTAHKS] Ha MHAUKATOPbI U Ta0JIO.

Pabora KOMIUIGKTa CBETOBOH CHTHAIM3ALUU  OCYLIECTBIIETCS IO  YHpPaBJICHHEM
MUKpOKOHTpoiuiepa Arduino Nano, KOTOpBIH HENPEepbIBHO KOHTPOJIMPYET COCTOSHHE JIBYX
HE3aBUCHMBIX BXONMHBIX menell HampsokeHnem 230 B mepemennoro Ttoka. Ilepmas mems
COOTBETCTBYeT HAIMYHMIO OIEPATHBHOIO MWTAHWS MHCIIBITATENBHOIO CTEHIa, a BTOpas —
BKJTIOYEHHIO BHICOKOBOJIFTHOTO TTOBBIIIAIONIETO TPAaHC(HOpMATOpa.

WHdopmaryst 0 coCcTOSHIM BXOIHBIX LETel IOCTyraeT Ha BXO/bI MUKPOKOHTpPOJUIEpa Yepe3
Y3716l TAJIbBAHUYECKON pa3Bs3KH, BBINOJHEHHbIe Ha Oaze omrorap PC817. Ilocne oOpaboTku
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BXOJIHBIX CHTHAJIOB KOHTpOIUIEp (OpMUpYeT YNpaBIstone BO3ICHCTBUS Ha JIBa HE3aBUCHUMBIX
HCTIOJTHUTEBHBIX KaHAIA, PEATM30BaHHBIX HA IEKTPOMArHUTHBIX Perie.

Anroput™ (DYHKIIMOHUPOBAHHUSI CHCTEMBI ITPEIYCMATPHBAET JIBa OCHOBHBIX PEXKHMa PadOTHI.

ITepBblit pesKUM COOTBETCTBYET HAIMYMIO ONEPATHBHOTO MMUTAHHS TPH OTCYTCTBHH BBICOKOTO
HanpspkeHwst. B 3ToM cirydae cricTeMa BKITIOUaeT 3eNeHbIe CHTHAIBHBIE (POHAPH, PACTIONIOKEHHEIS
[0 TIEPUMETPY HCIBITATENIBHOrO M0, MHGOPMHPYSI MEPCOHANI O TOTOBHOCTU HCIIBITATEIIBHOM
YCTaHOBKH K pabore.

Bropoii pexuM aKkTuBHUpyeTCs IOCIE IOJaud HAlpPSDKCHUs HAa  BBICOKOBOJIBTHBIN
MOBBIIAIOMIMI  TpaHc(hopmaTop. [Ipy TOCTYIUIGHMM CHTHAjJa CO BTOPOM BXOAHOM LENH
MHKPOKOHTPOJIIEP OTKIIIOYACT 3€JICHYIO0 MH/MKALIMIO 1 BKIIIOUACT KPaCHbIE CUTHAJIbHBIE (OHAPH,
a TalKe CBETOBOE TalJIo ¢ MpeRyNpeskIaronieil Haammceio «Bricokoe HanpspkeHne! OmacHo 11st
skn3auly.  [IppopuTer  JAHHOTO — pEXUMa  HCKIIIOYAaeT  BO3SMOXKHOCTH — OJJHOBPEMEHHOIO
0TOOpaXKeHHs 3eJICHOM 1 KPACHON MHIMKALIHL.

IMocne CHATHSL BBICOKOTO HANpPSDKEHHS CHCTEMa aBTOMATHYECKH BO3BPALIACTCS B PEKUM
OTOOp@KEHHs ONEPaTUBHOIO NUTAHMS. [IpHU TONHOM OTKIIIOYEHHH MHUTAHMS HCIBITATEIBHOIO
CTEH/Ia BCE UCTIOHUTEIIBHBIC YCTPOHCTBA IEPEBOJLITCS B BHIKITIOUEHHOE COCTOSTHHE.

TocnenoBarenbHOCTh  (DYHKIIMOHUPOBAHHST HCKIIIOYACT HEOJHO3HAYHOCTh  OTOOPAKCHHS
COCTOSIHMSL MCHIBITATENBHOTO O0OPYZOBAHMS M OOECHEUMBACT OJHO3HAYHYIO BH3YaJIbHYIO
MH/IMKALUIO PEKUMA PAbOThI HCIIBITATEIIBHOTO MOJISL.

3aknrouenue. B nporecce BBITOMHEHUS pabOThI ObUIM HM3YYEHBI NPHHIMIBI [OCTPOCHHUS
CHCTEM CBETOBOHM CHMTHAIM3ALMH, TPeOOBAaHMS HOPMATHBHO - TEXHMYECKOH IOKYMEHTALMH M
TpeOoBaHMsT OE30TaCHOCTH, TIPEIBSIBIISIEMBIC K AKCILTYaTaIlMi BEICOKOBOJIBTHBIX HCIBITATETHHBIX
ycraHoBOK. Ha OCHOBaHHMM NPOBEICHHOTO aHAIM3a TEXHMYECKOTro 3aJaHusi ObUta paspaboTaHa
CTPYKTypa CUCTEMBI, BKIIFOHaroIasi OJIOK yrpasieHus Ha 0aze MUKpokoHTposuiepa Arduino Nano,
BXOJIHBIC LICTIH KOHTPOJISl ONEPATUBHOIO TUTAHMS M BBICOKOTO HAIPSIKCHHUS C TalbBAHUYECKOH
pasBsa3koii Ha omromapax PC817, wucnoiHuTeNnbHbIE peleiiHble yCTpOICTBA, KOMIUIEKT
CHUTHAJIBHBIX (JOHApEl 1 CBETOBOE IPeayperK/IaroIee Tadio.

B xone BbimonHeHWs mpoekTa Obia pa3paOoTaHa DJIEKTPHYECKas CXeMa yCTPOWCTBa,
BBITIOJIHEH BBIOOpP 2JIeMEHTHOW 0a3bl, pa3paboTaH aaroput™ (GpyHKIMOHUPOBAHUSI CHCTEMbI U
CO3/IAHO TPOrpaMMHOE 00ECTeYeHHEe MUKPOKOHTpOJLIEpa, 00ECTIeUHBAIOIIEE aBTOMATHYECKYIO
00pabOTKy ~ BXOAHBIX CHTHAJIOB ¥  YIPAaBICHWE  FHICTIONHUTEIGHBIMUA  yCTPOMCTBAMU.
Peami3oBaHHbI aMroput™M 00ECIIEUMBACT BKIFOYCHUE 3ENICHBIX CUTHATIBHBIX (OHApel mpH
HQJIMYMM OTIEPaTHBHOTO TMTAaHMS WCIBITATENIFHOTO CTEH/a M aBTOMAaTHYECKOE TepeKITFoUeHUe
CHCTEMBI B PEOXKHM MNPEIYNPEKICHUS 00 OMACHOCTH C BKIIOYCHHEM KPACHBIX CHIHAIBHBIX
(hoHapeii 1 CBETOBOTO TA0JIO MPH MOZAYE BHICOKOTO HANPSHKEHHUSL.

Ocoboe BHIMaHHE MPH pa3padoTKe ObLIO y/IENeHO 00ecieueHNIo Oe30MacHOCTH KCILTyaTaliH
ycrpoiictea. [IprMeHEHHE ONTORNIEKTPOHHOM PasBsI3KH, Pas/eieHUE CUIIOBBIX U YIPABJISFOIIMX
LIeNeH, NCTIONIb30BAHUE PEJIeHHOM KOMMYTAIMH U TIPOTPAMMHOM (DHIIBTpAIN BXOJHBIX CUTHAJIOB
TIO3BOJTMIIN O0ECTIEUHTh YCTOHUHMBYIO pabOTy CHCTEMBI M HCKITIOUHTE JIOXKHBIE CpadaThIBAHMS TIPH
KOMMYTAIMK 000pYJOBaHHUSI UCIIBITATENIBHOTO CTCHIA.

Pa3paboTaHHBIi KOMIUIGKT CBETOBOW CHTHAJIM3ALMH IIOJHOCTBIO BBIIONHSET (DYHKLIMH,
TIPELyCMOTPEHHBIE TEXHUYECKUM 3aiaHneM. CrcteMa o0ecrieunBacT aBTOMaTHUECKYHO CBETOBYIO
MH/IMKALUIO PEKHUMOB PaOOTBI BBICOKOBOJIETHOTO HCIIBITATEIBHOIO 10151, OTIIMYAeTCS] IPOCTOTOH
KOHCTPYKLIMH, YJOOCTBOM MOHT@Ka M SKCIUIyaTallud, a TAKKe MOXET HCIONb30BaThcsi B
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YCIOBUAX HNPOMBINUICHHOI'O TMPEATNPUATHA JI1  TIOBBIIICHUSA YPOBHA 6e30nacnocm pu
TIPOBEACHUN BBICOKOBOJIBTHBIX HCIIbITAHUI.
Hcrounnk: pa3paboTaHo aBTOpaMu
© Capunk E.B., Aanpeitayk A.O., Cunko AJL, 2026
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WHTEJUIEKTY AJIBHBII HOMOIHUK 1151 N3YYEHUS TEXHHYECKHX
JUCHOATLINH HA OCHOBE YYEBHOM JOKYMEHTAIIAHA

AHHOTaIMsA: AKTyaJbHOCTb PabOThI CBsI3aHA C PACIPOCTPaHEHNEM Y4eOHbBIX TIOMOIIHIKOB Ha
OCHOBE SI3bIKOBBIX MOJIEJICH W PUCKOM IOJy4YeHHs! yOeIUTeIbHOrO OTBeTa Oe3 OIophl Ha Kypc.
Lenb — paspabortaTs MpoBEpAEMYIO APXUTEKTYPY MOMOIIHHKA 10 TEXHUYECKUM JIUCLIATLIMHAM.
Meron BKIIOYaeT THOPHAHBI MOMCK IO Y4eOHOM JIOKyMEHTALMH W Pa3AeibHYIO OLCHKY
MOHUCKOBOTO MOIyJist. B MuHH - 9kcniepumenTe Ha 24 Bonpocax Hit@!1 Beipoc ¢ 66,7 1o 79,2 % ,
Hit@3 — ¢ 79,2 110 100 % . Pe3ysbrar orpaHiyeH JIEMOHCTPAIIHOHHBIM KOPITYCOM.

KinroueBble cj10Ba: MHTEIUIEKTYAIbHBIN TTOMOIIHHUK, TEHEPALHs C JOMOJIHEHHBIM TIOMCKOM,
TeXHU4YecKoe 00pa3oBaHue, yueOHas JOKYMEHTALMs, THOPUIHBIN MTOHCK, IPOBEPSIEMOCTh OTBETA,
uH(MOpMAIIOHHAST 030MIACHOCTb.

ITocranoBka 3axaun

SI3bIKOBast MozieNb (POPMUPYET CBS3HBINA OTBET, HO B TEXHHMYECKOM KypCe Takasi yBepEeHHOCTh
MOXKET CKpbIBAaTh OIIMOKY. TEpMHHBI 3aBHUCAT OT pEIaKIMH CTAHIApTa, a OJMHAKOBBIC
COKpAIIIEHHs] MMEIOT pa3Hble 3HAYeHWs B COCEIHHMX McIMIUIMHAX. [lostomy yueOHOMY
TIOMOIITHUKY HEIOCTAaTOYHO BBIJABaTh I'PAMOTHBIA TEKCT: CTYJCHT IOJDKEH BHZICTh, HA KaKOH
MaTepuall Kypca OH OIUpPaeTCsL.

leHepanust ¢ JONOJHEHHBIM TIOMCKOM CBSI3bIBACT MOJIENb C BHEIIHMM KOpIlycoM. B
apxutekType RAG mnamsrh reHepatopa cOYeTaeTcst C HMHICKCOM (DparMeHTOB, KOTOpBIH
OOHOBJIICTCS. HE3aBUCKMO OT mozemu [6, ¢. 945-946]. B 2025 1. ObL1 ommcaH KOMITAKTHBIN
TIOMOIIHUK T10 BY30BCKHM Y4eOHHMKaM, PAacCUMTAHHBIM Ha OrpaHWYCHHbIC BBIUUCIUTEIBHBIC
pecypesl [5, c. 250-252]. OmHako TOAKITIOUEHHE TOMCKa caMO Mo cebe He TrapaHTHUpyeT
MPOBEPSEMOCTb OTBETA.

B pabote nouck M reHeparys OLEHUBAIOTCS PA3/IENIbHO: CHaYasIa MPOBEPSETCsS CIIOCOOHOCTh
MHJIEKCa BO3BpallaTh pa3MedeHHbIH gparmenT. Llenb uccnenoBanus — pa3paboTaTh MOMOIIHHKA,
KOTOpBIf OTBEUAeT IO YTBEP)KICHHOM y4eOHOH IOKyMmeHTaimd. IlpemtaraeMblii KOHTpPAKT
BKJTIOYAET Pa3pelleHHbIH KOPITyC, PEKBH3HTBI HCTOUHHKA, JKypHAT 3alIpoca 1 OTKa3 OT TeHepaLin
IPU HEJJOCTATKE HaIeKHOIO KOHTEKCTA.
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Kontyp npoBepsiemoro orBera

Kopmyc dopmupyer npernopaBarens 13 MaTepruaioB KOHKPETHOM JUCHMILUTAHBL. J{Ist Kaxkaoro
(aiina cOXpaHsAIOTCS TeMa, PERAKIMS, JaTa YTBEPKICHHS H YPOBEHb HOCTYIIA; ApXUBHBIC BEPCUU
HE CMEILMBAIOTCA C AeicTBYIoUIel Bbiiauei. Ilocne u3BieueHus TekcTa TOKyMEHT AEIUTCS 110
CMBICTIOBBIM T'PaHHUIAM; OTPEIENICHHs] M 3aKOHYEHHBIE (DparMEHTHI AITOPUTMA HE Pa3phIBAIOTCS
1o (popMaTEHOMY JIMMHTY JTMHBL. TaONHIEL, hOpMYITEI M JTUCTHHTH 00pabaThIBAIOTCS OTIEIHHO,
MOCKOJIBKY ITOTEPS CTPOKH MJIM MHEKCA MEHSIET TEeXHUUECKUI CMBICIL.

[onck oobequusier ciaoBecblii TF - IDF u MHIEKC CUMBOJBHBIX ueThipexrpamM. [lepBbiii
BBIICISIET TOYHbIE OOO3HAYEHHs, BTOPOM YCTOWYMBEE K CJIOBOM3MEHECHHIO M OIEYaTKaM.
BsBemennast omeHka (uIbTpyercss 1O JUCHMIUIMHE, PEAKIMM JOKyMEHTa M IIpaBaM
TOJIB30BATEIs.

Cxema 00paboTKK TOKa3aHa Ha pucyHke 1. Bmecte ¢ oTBeToM cucrema Bo3BpamaeT (aiir,
pasgen M pemakimio gokymeHrta. Ilpu HM3KOH oneHke MO0 NpPOTHBOPEUMH Hal/ICHHBIX
(hparMeHTOB MOMOIIHHUK COOOIIACT O HEJIOCTATKE JAHHBIX U MPeyIaraeT yTOYHUTb BOTIPOC.

Puc. 1 — ApxurekTypa npoBepsieMOro HHTEILIEKTYJIbHOTO MOMOIITHHKA

Kyprai coxpassier HopMyITHpOBKY BOIPOCa, HaiileHHbIe OJIOKH, NX OLEHKH, BEPCHIO KOpITyca
u otBer. CChUIKA JIOJDKHA MOATBEP)KIATh KOHKPETHOE YTBEPIKICHHE, 8 PeaKIys HCTOYHHKA
(uxcupyeTcs 10 3aBepIIEHHs 3aIpoca. JTO MO3BOJSET BOCIPOU3BECTH BbIIAUy M ONPENCIHUTH
npuuKHy ommoOKu. ['eHepaTop nosydaer ToJbKO BepXHUE ()parMeHThI U 3alpeT Ha CBEIICHUS BHE
koHTekcTa. NIST OTHOCHT yBEpEHHYHO TCHEPAIIHIO JIOKHOTO COACPIKaHMs M (PUKTUBHBIX CCHUIOK
K pHCKaM, TpeOyrommiM KoHTpoy [1, ¢. 6-7].

PazjiesibHasi OLIEHKA OUCKA U TeHepaliu

TMouck mpoBepsieTcsl Ha 3ampocax C 3apaHee M3BECTHBIM LeneBbIM (parmentom. Hit@l
TOKa3bIBACT JIOJIO MPABIIIBHBIX OJIOKOB Ha MepBoit mosuiuy, Hit@3 — nomaganue B epBble TPU
MO3ULIMH, TiepefjaBacMble reHeparopy. CpenHHUil paHr OTpaKaeT MECTO Hy)KHOro Martepuana B
BbIJTaue.

JUtst TeHepalyy OTIENBHO OLICHMBAIOTCS IOITBEP)KIAEMOCTh YTBEP)KICHHI, COOTBETCTBHE
BOIPOCY W PENEBAHTHOCTH KOHTEKCTa. Takoe pasaeneHue ucrnois3yercs B RAGAS [4, c. 151-
153]. B y4eOHOM CIieHapHH MPOBEPSIETCS W PelaKIMsl UCTOYHMKA. B MapHOM Tecte SKCIepT
CPaBHHMBACT MOITBEKICHHBI OTBET C BAPUAHTOM, JOTOJHEHHBIM MPABIONOIOOHOH, HO
OTCYTCTBYIOIIGH B JIOKYMEHTE JeTalbl0. ABTOMATHUECKHE METPHKMA MHOAXOIAT IS
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PErPEeCCHOHHOTO  KOHTPOJIS, @ BBIIYCK HOBOW BepcuH TpeOyeT BhIOOPOYHOW —OLCHKH
TIPENo/iaBaTesIeM.

MpuHH - SKCIIEPUMEHT Ha MaTepHaJIax Kypca

TlouckoBeiit MOy b TIPOBepeH Ha Kopiryce u3 12 pycckosi3brHbIX (parmentoB mo TCP u
IPv6, cocraBnennpx mo RFC 9293 u RFC 8200 [2, c. 4-8; 3, c¢. 5-9]. bioku onmchBaH
yCTaHOBIICHHE coeauHeHus, MSS, koHTponbHyto cymmy, Hop Limit, ¢parmenrammo u Path
MTU Discovery. Kaxplit 10K TOTy9HIT 3TATOHHbIN HICHTUPUKATOP.

KontpornsHeni Habop BriToUan 24 Borpoca, 1o aBa Ha (parMeHT. OIMH COXpaHsUT TePMUH
WCTOYHWKA, Jpyroil Mersu1 QopmymmpoBky wmwm (opMmy KimrodeBoro crosa. LlemeBoit 6ok
pasMedasicss O 3alycka IIOMCKa, a BOIPOCHI HE BKIFOYAIMCh B KOpIyc. ba3oBblii BapuaHT
ucnonp3oBan crnoBecHbld TF - IDF. 'mOpumHbIi BapuaHT OOBEIMHST €r0 ¢ CHMBOJBHBIMU
gerblpexrpaMmamu B mporiopmy 0,6 k 0,4; xod(h(GUIEEHTE! HOCe MPOCMOTpa OMIMOOK He
MEHSUINCh. BHEIHS S3bIKOBAst MOJIEIb B SKCIIGPUMEHTE HE PUMEHSIIACK.

CroBecHblii nonck nostyunt 66,7 % no Hit@!1 u 79,2 % no Hit@3. I'mOpuanblii BapuaHt
noctr 79,2 u 100 % cOOTBETCTBEHHO, a CPETHUIA PaHT IieeBoro Oyoka camsmics ¢ 2,04 mo 1,33.
Ipupocr Hit@]1 cocraBui 12,5 IpOLIEHTHOTO MyHKTA.

CHMBOJIbHBII KOMIIOHEHT TIOMOT TIPH OJIM3KHX CJI0BOGOPMAX U €IMHUYHBIX OTeYaTKax, HO He
peInT 3a1ady JajJbHero IepedpasvpoBaHMS: BBHIPOKEHHE «CUETYHK IIEPEXOIOB» HE HMEET
YCTOMYMBOTO TOCHMBOJIBHOTO cxozictBa ¢ Hop Limit. HeOombimoit aBropckuii  Habop
MIOATBEPXKIAET PabOTOCIIOCOOHOCTh MPOLIEAYPBI, HO HE IMO3BOJLICT NEPEHOCHTh PE3yJbTaT Ha
JIpyTHe AUCHUIUTMHBL. OKCIIEPUMEHT OIGHMBAeT TIOMCK, HO HE KaueCTBO CTEHEPHPOBAHHOTO
OOBSICHEHHMs], JIOBEpHE CTYICHTOB WJIM M3MEHEHHE ycreBaeMOCTH. J{ist criemyromieldl mpoBepKH
HY’KHBI BOIIPOCHI HE3aBUCHMBIX MPENO/IaBaTesell U CONOCTABIICHHUE C BEKTOPHBIM TIOMCKOM.

YcioBust BHeApeHHsI B y4eOHBIH mpouecc

ITunot cnexyer orpaHUYUTL OHONM MCLMIUIMHON U cemecTpoM. IlpenonaBarens yTeepiknact
KOPITyC ¥ KOHTPOJIbHBIE BOIPOCHI, BKIIFOYAsi 3alpOChl 03 OTBeTa B MaTepualiax il HACTPOHKH
nopora oTkaza. Ilocie OOHOBJIEHMS JIOKyMEHTAa HMHIEKC M TECTbl 3aIlyCKatOTCs IOBTOPHO.
Wutepdeiic cHayama MOXET BO3BpallaTh MECTO B MaTepuale W HABOISIIMI BOIPOC, a
pa3BepHyTOe  OOBSCHEHHE TMOKas3blBaThb II0CJIE TOMBITKM  CTYJEHTa, COXpaHssi  ero
CaMOCTOSITEITBHYIO PaloTy.

Kypuan we momkeH 0e3 HEOOXOAUMOCTH XPaHWUTh (aMUJIMIO CTYACHTA WM TEKCT
OLICHMBAEMOH PalOThL. 3aKpbIThle MaTepHalbl HACIEAYIOT IIpaBa MCXOAHOIO XPAHWIMIIA, a
JIOKyMeHTHI TipoBepsitorest 1o nHaekcarm. UNESCO pekomeHIyeT OreHHBaTh MeIarorniecKyro
HPUTOTHOCTh TeHEPATUBHBIX CHCTEM, 3allMIIATh JAHHbIC ¥ COXPaHATh y4acTHe 4eroBeka [7, C.
24-26]. '0TOBHOCTb TOMOII[HHKA ONpPEJENAETCS] BO3MOKHOCTBIO BOCCTAHOBUTB JUISI KKIOTO
c00s1 BOIIPOC, BEPCUIO KOPITyCa, Hali/IeHHbIE OJIOKU 1 MPABUIIO OTBETA.

BeiBoabI

Tlpennoxkena apxuTekTypa TOMOIIHUKA, KOTOPBIA (GOpPMHpPYET MPOBEPSEMbIid OTBET IO
YTBEpPXKICHHOM y4eOHOW jokymeHTauuu. [IoWCK, reHepauyss M PeKBH3HThI HCTOUHHKA
OLICHMBAIOTCS PA3/IENIbHO, & HEIOCTATOK HAIKHOTO KOHTEKCTA PUBOIUT K OTKa3y OT OTBETA.

B munm - skcniepumente rudpunblii norck nossicu Hit@1 ¢ 66,7 no 79,2 % , a Hit@3 ¢ 79,2
10 100 % . Pesynbrar otHOCHTCS K JeMoHCTpanroHHOMY koprycy TCP u IPv6. [lanbreiimas
TIpOBEpKa JIOJDKHA HCIOJB30BaTh HE3aBHCHMBIE BOIPOCH], MaTepHaIbl PEATHOr0 Kypca H
HKCIIEPTHYIO OLICHKY CTCHEPUPOBAHHBIX YTBEPIKICHHIL.
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MHBA3WOHHBIN MOTEHIMAJ ACERNEGUNDO L.
B POCCUMCKOM ®EJIEPAIINH:
OT AKOJIOTMYECKOM YI'PO3bl U IPUHYIUTEJIBHOM Y TUJIN3ALIUA
K IPOMBILIJIEHHOM INEPEPABOTKE

AnHOTaIMsA
B crarbe paccmoTpeHa mpobiieMa pacrpocTpaHeHust KieHasceHermeraoro (Acer negundo L.)
Ha Tepputopru Poccuu Kak OJHOTO W3 HamOoJee arpecCHBHBIX HMHBA3UBHBIX BHIOB [4, 8.
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IMpoaHam3upoBaHbl OHOJIOTMYECKME OCOOCHHOCTM BHJA, OOECIEUMBAIOLIME €T0 BBICOKUN
MHBA3HOHHBIA IOTEHIHMAT: OBICTPBI POCT, CHOCOOHOCT K CEMEHHOMY M BET€TATHBHOMY
Pa3MHOXEHHUIO, AUIEIIONATHYECKUE CBOWCTBA, YCTOMYMBOCTG K HEONArompHSTHBIM (haKTopam
cpemsr [6, 7, 9]. Ha ocHOBe wuccnenoBaHM yYeHBIX YPAIbCKOTO TOCYIAPCTBEHHOTO
JIECOTEXHUYECKOr0 YHUBEPCHTETA TTOKa3aHa Hed(PEKTHBHOCTh MEXaHHIECKHX METOIOB OOPBOBI
(BBIKAIIMBAHHME, CIIIMBAHKE), KOTOPhIE TPHBOMAIT K MHOTOKPATHOMY YBEIHYCHHIO KOJMYECTBA
MOpOCIEBUH U ycyryOustor mpodsiemy [6, 7]. Tlokazano, uro B 2026 romy BHA BKIIOYEH
Pocriecxo30M B IepeyeHb ONACHbIX HHBA3HBHBIX pacTenHil [2], a ¢ 1 mapra 2026 rosa BCTymam B
CUJTy 3aKOHOJIATENbHBIE HOPMBI, OOSI3BIBAIOIIIE COOCTBEHHHKOB 3eMENBHBIX Y4ACTKOB IIPOBOAUTH
MEpOIPHATHS TI0 YHHYTOXkKEeHHIO 3Toro Buia [1, 5]. Ocoboe BHHMaHHE Y/IEICHO CHUTYallH B
CBepmIoBCKOl 00JIacTH, TIE BCTPEUaeMOCTh KIIEHA SICEHENMCTHOTO JOCTHTaeT KPUTHYECKHX
3HAYeHHi, a pernoHanbHOoe MHHHCTEPCTBO HPUPOIHBIX PECYPCOB YTBEPIHIIO COOCTBEHHBIN
TiepeYeHb HHBA3UBHBIX pacTeHuid [7]. B kayecTBe ambTepHATHBEI 3aTPaTHON 1 Mo GeKTHBHOM
YTINIM3AIMK  TPSJUIOKEH  TOJXON K  KOMIUIGKCHOMY — PEIICHHIO HpOOIeMBI  ITyTeM
TEPMOMEXaHIYECKON TepepaboTKu OMoMacchl BUa B BocTpeOoBaHHyo mpoaykiwto [10, 11]. B
2026 romy Ha Kadempe TEXHOJIOTHH JepEeBOOOPaOOTKH YPaIbCKOrO TrOCYIapCTBEHHOIO
necotexHnueckoro yHuepcutera (YIJITY) Obuta 3ammieHa MarucTepckas AUccepTaiys Ha
TeMy: «COBEpIICHCTBOBAHHE TEXHOJIOTMM HAHECEHWs (DHTYPHOrO PUCYHKA HA TOBEPXHOCTH
JIPCBECHBIX MarepuaioB (Ha TpUMepe KICHA sICEHETUCTHOro)» [12], B KOTOpo# ObLia
TOATBEPKICHA d(PPEKTUBHOCT JAHHOTO MOXO0/Ia M pa3padOTaHbl MPAKTUYECKUE PEKOMEH AN
TI0 HPOMBIIUICHHOMY PUMEHEHHIO TEXHOJIOT UM

Kimoueseie ciosa

Acer negundo, KiIeH sICCHENMCTHBII, THBA3HBHBIC BU/IBI, BETCTATHBHOE BO30OHOBIICHHE, [THEBAS
IOpOCTIb, 9IKOJNOTUYECKAss Oe30MacHOCTh, ITPABOBOE PETYJIMPOBAHHE, TEPMOMEXaHHYECKOe
nexoprpoBanne, CBepuioBckas oomacts, YIJITY.

Abstract

The article examines the problem of the spread of boxelder maple (Acer negundo L.) in Russia
as one of the most aggressive invasive species [4, 8]. The biological characteristics of the species
that ensure its high invasive potential are analyzed: rapid growth, ability for seed and vegetative
reproduction, allelopathic properties, resistance to adverse environmental factors [6, 7, 9]. Based on
research conducted by scientists of the Ural State Forest Engineering University, the ineffectiveness
of mechanical control methods (mowing, felling) is demonstrated, which lead to a multiple increase
in the number of coppice shoots and aggravate the problem [6, 7]. It is shown that in 2026 the
species was included by the Federal Forestry Agency in the list of dangerous invasive plants [2],
and since March 1, 2026, legislative norms have come into force obliging landowners to carry out
measures to destroy this species [1, 5]. Special attention is paid to the situation in the Sverdlovsk
region, where the occurrence of boxelder maple reaches critical values, and the regional Ministry of
Natural Resources has approved its own list of invasive plants [7]. As an alternative to costly and
ineffective disposal, an approach to a comprehensive solution to the problem through
thermomechanical processing of the species biomass into demanded products is proposed [10, 11].
In 2026, at the Department of Wood Processing Technology of the Ural State Forest Engineering
University (USFEU), a master's thesis was defended on the topic: "Improvement of the technology
for applying figured patterns on the surface of wood materials (on the example of boxelder maple)"
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[12], which confirmed the effectiveness of this approach and developed practical recommendations
for industrial application of the technology.

Keywords

Acer negundo, boxelder maple, invasive species, vegetative regeneration, stump sprouts,
environmental safety, legal regulation, thermomechanical decoration, Sverdlovsk region, USFEU.

Beenenue

Kiren sicenermmeTHsIiA (Acer negundo L.) — ceBepoaMeprKaHCKHIA BHJI, HHTPOYLIMPOBAHHBIN B
Eeponry B XVII Bexke u mosBuBmmiicss B Poccrm ¢ 1796 roma [8, 9]. W3HawanmbHO OH
paccMaTpUBaiICA KaK IMEPCHEKTHBHAS MOpoJa JUis OBICTPOro O3eJeHEHHs TopojoB Onaronapst
HETIPUXOTINBOCTH K ITOYBaM, OBICTPOMY POCTY ¥ CIIOCOOHOCTH CO3/1aBaTh 3eJeHbIe Oapbeps [8].
OnHAako K HAacTOSLIEMYy BpEMEHHM BHA c(OpMUpOBaNT OOMIMPHBI BTOPUYHBIA —apeal,
OXBaTHIBAIOIINN BCIO TEPPUTOPHUIO cTpanbl — oT Kaymmuauarpana go Bragusoctoka [4, §]. Kien
SICEHETMCTHBIMBKITIOUEH B cOOpHUK «Camble onacHsle nHBasnoHHbIe Buib! Poccru (TOIT - 100)»
M 3aperucTPUPOBaH KaK MHBAa3MOHHBIN BUJ B 39 obnacTsx eBporieiickoit yactu PO [4, 8]. B 2026
romy Pocrecxo3 opuIHATEHO MPU3HAI €r0 OMAacHbIM WHBA3WBHBIM PACTCHHEM, MPUPABHSB 10
CTeTIeH! yTrpo3bl k 6opreBnky CocHOBCKOrO [2].

Buonoruyeckne 0cCoOEHHOCTH ¥ MEXaHW3MbI HHBA3HHI

VIHBa3MOHHBIN ycHex KiIeHa SCEHEINCTHOrO OOYCIIOBJIEH KOMIUIGKCOM OMOJIOrHYecKHX
XapaKTePUCTHK. Bo - MepBbIX, 3TO UCKITIOUMTEILHO BBICOKAS! CEMEHHAS! MPOIAYKTHBHOCTB: OJIHO
JIepeBo CriocoOHO aBath 10 100 ThIC. ceMsH B TOJ1 C TIOYTH CTOIPOLIEHTHON BCXOXKECThIO [8, 9].
Bo - BTOpBIX, BHJ YCICIIHO BO30OHOBILICTCS BETCTATMBHO — CIIMJICHHBIC 3K3CMIUISPBI
(dopmupyroT 00WIBHYIO TOpociab oT mHs [6, 7]. MccrnemoBaHusi y4eHBIX Y PalbCKOrO
TOCY/IapCTBEHHOTO JiecoTexHudeckoro yHuBepcutera (Korosa B.C., MapkoBckast A.H., 3aneco
C.B. 1 1p.) okasam, 4To Aake MpH raMeTpe mHs | cM 00pasyeTcst 2—3 MOpOCIIeBHHEI, KOTOphIe
yKe B IepBblii rog nocturatoT BbicoThl 1,3+0,05 M [6]. KomiyecTBO mOpoOCieBHH 3aBUCHUT OT
JIMaMeTpa ITHS ¥ OITHCHIBACTCSl ypaBHEHHEM [6]:

y =0,0254x+ 1,3203x (pu R*=0,974),

rJie y — KOJIMYECTBO THEBOH MOPOCIH, X — JIMaMeTp ITHs, CM.

OT0 03HAYaEeT, YTO BHIKAIIMBAHUE KYCTOPE3aMU WM CIMIMBAHHUE K3EMIULIPOB MHOIOKPATHO
YBENIMYMBACT UX KOM4ecTBO [6, 7]. Ha Mecte oqHOro yaneHHOro 3k3eMinsipa (HhopMUPYeTCs
MHOKECTBO HOBBIX I0OETOB, M BHJI 3aHHMAET TEPPUTOPHIO, BBITECHsS Jpyrue pactenus [7].
HccnenoBanust MOKa3bIBAIOT, YTO HEOJHOKPATHOE CPE3aHME HMPUBOAMT TOJIBKO K BO3PACTAHUIO
TYCTOTBI MHEBOW MOPOCIH, MOCKOJBKY IIPH KKIOM HOBOM CPE3aHHH KOPHEBBIE OTIPBICKH
(opmupyroTcst Ha HOBBIX MHsX [6]. Crparerus BBDKMBaHWS KJIEHA 3aKIIFOYacTCsl B 3axBaTe
MPUICTAIONIMX YYACTKOB: y PAacTeHust (OPMUPYETCS HECKOJIBKO CTBOJMKOB, PACTYIIMX IO
OCTPbIM YIJIOM K MOBEPXHOCTH IIOYBBI, YTO HE IO3BOJSACT (HOPMUPOBATHCS 0] UX HOJIOIOM
JPYyrUM BHZIaM JIPEBECHBIX pacTeHui [7]. YKa3aHHOE CBUICTEIBCTBYET O HEOOXOAMMOCTH
Pa3paboTKy aJbTEPHATHBHBIX CIIOCOOOB PEryJIMPOBAHMUS IYCTOTBI U YTIJIM3ALH OMOMACChI 3TOr0
BH/1a, TIOCKOJIbKY TPaMIIOHHbIC MEXaHUYECKHE METO bl OOPHObI HE TOIBKO MaNo3((EKTHBHBI,
HO 1 ycyryOmsttoT podrnemy [6, 7].

B - Tpetbux, KIeH sSICCHEMUCTHBINA 00/Ia1aeT CHITbHBIMU AILISIIONATHYSCKUMU CBOWCTBAMU: €TI0
KOPHH M JIICTOBOI! OITal BBIJCISIOT BEIECTBA, MOJIABIISIOIINE POCT a0OPUIeHHBIX TT0POJL — UB,
Tonoted u coceH [4, 8], DTO NPHUBOIMT K pa3pyIICHHUIO CIIOXKMBIIMXCS OSKOCHCTEM H
(hOpMHPOBAHIIO MOHOIOMUHAHTHBIX COOOIIECTB [8]. B - 4eTBepThIX, MbUIbLIA PACTCHHS UMEET
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MHJEKC ajiepreHHoctd 5 w3 5 mo mkane BO3, 4ro mpencTaBisieT cephe3Hyr0 yrpo3y Uit
3M0poBbst  HaceneHus [4]. [lpeBecmHa BUIAa phIXjiasi W HEMpPOYHAS, YTO JENACT JCPEBbs
BETPOJIOMKUMH 1 aBAPUIHO - OTIACHBIMH B TOPOJICKUX YCIOBUSX [8, 9].

Pacnpoctpanenne B Cep/uioBcKoii 06macTi

Ocobast octpora mpobnembl xapaktepHa uisi CepmioBckoil obmactu. ccnemoBanus,
HPOBE/ICHHBIE YYEHBIMH Y PaIbCKOTO I'OCYIApPCTBEHHOIO JIECOTEXHHYECKOTO YHHBEPCHTETa Ha
TeppUTOpHH JeconapkoB ExarepunOypra, MOATBEp)KIAIOT aKTHBHOE BHEIPEHHE BHZA B JICCHBIC
9KocHCTeMBI [7]. BerpedaeMocTs KieHa siceHenucTHoro B peruone pocturaet 90 % [7]. Bun
YCIICIIHO BHEAPSETCS B COCHSAKU PA3HOTPABHBIE C COMKHYTOCTBIO JipeBecHoro mnosora 0,4-0,7,
Ha4MHasl SKCMAHCHIO C OTKPBITBHIX HPOCTpaHcTB [7]. B mocnennme roxsl HabmomaeTcs: pe3koe
YBEJIMUYECHHE KOJMYECTBA SK3EMIUIIPOB 3TOr0 BHIa Ha Tepputopun Cpemnero Ypama [6, 7.
MUHHCTEPCTBO TPUPOIHBIX  pecypcoB  CBEepIOBCKON 0OJIACTH  YTBEPAMIO COOCTBEHHBIH
NepeyeHb MHBA3HBHBIX PACTCHHUI, T/IE KIICH SICCHEUCTHBIH 3aHUMAET OJIHO M3 KJIFOUEBBIX MECT,
BJIAJIENIBLIBI 3eMEJTBHBIX YHAaCTKOB 0053aHbI PEOTBpAILaTh €ro pacnpocTpaneHue [3].

I1paBoBoe perymuposanue B 2025-2026 romax

B 2025 romy Pocnecxo3 pa3pabotan nepedeHh WHBA3UBHBIX BHIOB PACTCHUIl IS JIECHBIX
paiioHoB, Kyna Bouu OoprieBuK COCHOBCKOTO W siceHenucTHBIA KieH[2]. B 2026 romy Obut
M30aH TIpUKa3 O BKJIIOYCHHM STHX BUJIOB B TEPEUYCHb OIACHBIX WHBA3HMBHBIX PACTCHHIA,
TIPEJICTABISIIOLIMX YTPO3Y IS JIECHBIX SKOCHCTEM [2].

C 1 mapra 2026 roma Berymt B cwty @Denepanbrbiii 3akoH or 31.07.2025 Ne 294 - @3,
KOTOpBIIf BHEC M3MEHEHUsS B 3eMenbHbI Komeke [1, 5]. 3akoH mpemycmaTpuBaeT 0Os3aHHOCTH
COOCTBEHHHKOB 3€MEJIbHBIX YYaCTKOB W oOnaiareneil IyOJIM4HBIX CEpPBHTYTOB IIPOBOIUTH
MEpOIPHATHS IO YHMYTOKCHHIO ONACHBIX WMHBA3MBHBIX PACTEHMH M 3aIUTE 3eMelb OT HX
pacmpoctpanenus [1, 5]. 3a HeBBITIONHEHHE TPEOOBAHMIA MPETYCMOTPEHA OTBETCTBEHHOCTD IO .
2 cr. 8.7 KoAIl PO B BHIE aAMUHUCTPATUBHBIX ITPadoB: 1ist Pusmdeckux i — oT 20 g0 50
TBIC. pyOJeH, 111 OIKHOCTHBIX — oT 50 1o 100 TeIC. py6neit, s ropuamdeckux — ot 400 1o
700 TthIc. pyOneii [S].

AnbTepHaTHBA yTHIIM3ALNN: TEPMOMEXaHHIECKOE JIEKOPUPOBAHHE

TpaguuuoHHbIe MeToAbl OOpHOBI C HHBA3MBHBIMH BHIaMH — MEXaHWYECKOE Y/IaJlCHHE,
XUMUYecKass 00paboTka — TpeOyIOT 3HAYUTEIBHBIX (PUHAHCOBBIX 3aTpaT W HE BCerna
addextnBHbl [6, 7, 9]. Kak mokazamm necnenoBanmst YIJITY, Mexanndeckoe yiajaeHHe He TOJBKO
HE pemiaeT mpodieMy, HO M CTUMYJMPYET BEreTaTUBHOE BO30OHOBJICHHE, MHOTOKPATHO
YBEIIMYMBasi KOJIMYECTBO MOOEroB [6, 7]. AJBTEpHATHBHBIM IOJIXOJIOM SIBIISIETCS TIPEBpAILICHUC
SKOJIOTHYECKOH YTpo3bl B BO300HOBISIeMBIH pecype [10, 11]. [lpeBecnHa KiieHa sSICCHEINCTHOTO,
HECMOTpsI Ha HHU3KKE (DH3UKO - MEXaHHYECKHe CBOMCTBRA (TWIOTHOCTH 485 kr / M3, TBepmocTh 3200
H), wmoxer ObiTh mepepaboTaHa METOJOM TEPMOMEXaHWYECKOTO JICKOPUPOBAaHUS B
KOHKypeHTocrocoOHsIii Mateprai [10, 12]. Kak mokazam sKcreprMeHTAIBHBIE HCCIIe0BaHM,
TEPMOMEXaHIYECKOE JICKOPHPOBAHKE TI03BOJISET HE TOJIBKO YBEJIMYHUTD INIOTHOCTh APEBECHHBI J10
670 xr / m® (mpupocr 38,1 %) u TBeprocts 10 6155 H (mpupoct 92,3 %), Ho n chopmupoBaTs Ha
MOBEPXHOCTH 3aJ[aHHBII pebeHbIl PHCYHOK, YTO 3HAYHTENIBHO PACHIMPSCT JICKOPATHBHBIC
BO3MOXKHOCTH Matepuana [10, 12].

Hayunoe o6ocHoBanne >((EeKTHBHOCTH AaHHOTO TIOAXOJa OBUIO IOJYYEeHO B paMKax
MAarvMcTePCKOro HMCCIICNOBAHUS, BBIIOJIHEHHOTO Ha Kadeape TEXHOJIOTHH JepeBO0OpabOTKH
Vpanbckoro rocyIapcTBEHHOIO JIECOTEXHMYECKOro yHusepcurera. B 2026 romy cocrosuiach
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3allUTa MarucTepcKoil auccepraiy Ha TeMy: «COBEPIICHCTBOBAHHE TEXHOJOIMH HAHECCHHUS
(uUrypHOTO pHCYHKa HA IOBEPXHOCTH JIPEBECHBIX MaTepyajoB (Ha MpuUMepe KieHa
siceHeTTMCTHOTO)» [ 12]. B paboTe ObUTH pellieHsI CITeTyIOIIIe KITFoUeBbIe 3a1aun [ 12]:

o BBINOJIHEH aHAJIN3 CBOMCTB KIICHA SICEHEIIMCTHOrO Kak o0bekTa Moaudukarm [ 10, 12];

e C WCIONB30BaHMEM MeToJa TOJHOro QaxropHoro skcriepumenta (10D 2°) msydeno
BIIMSIHHE TEMIICPATYPbI, JIABJICHUS U BIQYKHOCTH Ha KayecTBO o0pabotku [10, 12];

e OIpE/IENeHbI ONTUMAIBHBIC PEKHMbI TEPMOMEXaHHYECKOT0 JIEKOPUPOBAHHUS (TeMIieparypa
210 °C, maBnenue 12 MIla, BnaxHocts 20 %), oOecrieunBaroIife MaKCUMAIBHBINA MPUPOCT
(u3rKo - Mexanuyeckux cBoiicts [10, 12];

e TIOCTPOCHBI PErPECCHOHHBIC MOJIEIM Ul IPOIHO3MPOBAHMS IUIOTHOCTH, TBEPIOCTH MU
IIBETOBBIX XapaKTEPUCTUK MOAM(UIIpoBaHHOI ipeBecrHsl [ 10, 12];

e pa3paboTaHbl TEXHOJOTMYCCKME PEKOMCHIALMK JUIS IPOMBIIUICHHOIO IPUMEHCHHS
TEXHOJIOTHH, BKIIIOYast U (epeHIMPOBAHHBIC PEKUMBI U PA3IMYHBIX KAaTErOPHil MPOYKIMH
(mexopaTHBHBIE TTAHEITH, HATTOIBHBIE TOKPHITHS, MeOenbHbIE (acasr) [12];

e BBINOJIHEHO TEXHUKO - SKOHOMUYECKOEe 0OOCHOBAHHE, TIOATBEPKIAIONIEE PEHTa0EIbHOCTh
MPOM3BOJICTBA (OKYTIaeMOCTh 000pYI0BaHKsI OKOJIO 4,6 Mecsiia) [12].

Pesynprartel auccepTanyii MONTBEPAWIN, YTO TPEUIaraeMblii Croco0 MO3BOMSET HE TOJIBKO
PELLINTB SKOJIOTHYECKYO MPOOJIeMy HHBa3UBHOTO PaclPOCTPAHEHHS KJICHA SICEHEIMCTHOTO, HO
CO3/1aTh PKOHOMUYECKHE CTHMYJIbI JUI1 €r0 KOHTPOJIMPYEMOH 3arOTOBKM, CHIDKas HAarpy3Ky Ha
Oromkersl Bcex ypoBHeH [12]. PaspaboranHas TexHoiOrmst HaHECEHHS (DUIYpHOTO PHCYHKa
METOZIOM ~ TEPMOMEXAHMYECKOrO JICKOPUPOBAHMS OTKPBIBACT HOBBIE BO3MOXKHOCTH VIS
WCTIOJIG30BAaHUST  HU3KOKAYECTBEHHOH — JIPEBECHHBI B INPOM3BOJICTBE  JICKOPAaTHBHBIX U
KOHCTPYKIIMOHHBIX MaTepHaoB ¢ BEICOKOH goOaBeHHoH crommoctsio [10, 11, 12].

3aximoueHue

Kren sicenenucTHsIi npezcTapisieT co0oii oiHy 13 HanbosIee Cepbe3HbIX HKOJIOTHUECKHX YIPo3
Uil JtecHbIX 9KocucteM Poccmm [4, 8, 9]. UccnemoBanms YIJITY mnokasbBarOT, dTO
TPAJIUIIMOHHBIE MEXaHUYECKHE METO/bI OOPHObI — BBIKAIIMBAHUE U CIMJIMBAHHE — HE TOJIBKO
MaT03(p(EeKTUBHBIL, HO W TIPUBOAAT K MHOTOKPAaTHOMY YBEIMUYECHHIO KOJIMYECTBA MOPOCIICBHH,
yeyryomsist npodinemy [6, 7). Tpunsiteie B 20252026 ronaX 3aKOHOIATEBHBIC AKThI CO3IAIOT
TPABOBYIO OCHOBY JUIsI CHCTEMHOM OOpBOBI ¢ 3TiM BUIoM [1, 2, 5]. OmHAKO JUIS JOCTIDKEHUS
YCTOHUYMBOTO pe3ynbTaTa HeoOXOIMM Iepexos OT 3aTPaTHBIX W MaIOd((EKTHBHEIX METOIOB
YHHUUYTOKCHUSI K 3KOHOMHYECKH (Q(EKTHBHBIM TEXHOJIOTUsAM nepepadboTku 6uomaccsr [10, 11,
12]. Kak mnokazanu wuccrnenoBaHus, BbimonHeHHele B YIJITY, TepmomexaHnueckoe
JIEKOPHPOBAHKE TO3BOJISIET TPEBPATUTh HU3KOKAYECTBEHHYIO JPEBECHHY WHBA3HBHOTO BHZA B
KOHKYPEHTOCIIOCOOHBI ~ JIeKOPAaTMBHO -  KOHCTPYKLMOHHBIH ~ MaTrephal C  BBICOKUMH
TIOTPEOUTENTFCKUMI CBOWCTBAMH M 3aJIaHHBIM TOBEPXHOCTHBIM pUcyHKOM [10, 12]. PazButne
NPOMBIIUICHHBIX ~ CIOCOOOB  MepepabOTKM  KJIEHAa  SICEHENFICTHOTO  TO3BOJIUT — COYETaTh
9KOJIOTHYECKYIO 0€30I1aCHOCTh C S3KOHOMUYECKON BBITOJION U CTAHET BaXKHBIM IIATOM B PELICHUH
npo0JIeMbl HHBa3UBHBIX BIOB B Poccniickoit deneparmm [11, 12].

CIIMCOKUCNOJIb30BAHHOMIUTEPATYPhI
1. ®enepanbHsii 3akoH ot 31.07.2025 Ne 294 - @3 «O BHeceHNH M3MEHEHHH B 3eMeIbHBIH
konekc Poccuiickoit ®@enepaumu M OTHENbHBIE 3aKOHOJATeNbHbIE akThl Poccuiickoit
Deneparyny.
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METOJIMKA IIH®POBOI OBPABOTKH CJIEJIOB OPY/INIi B3JIOMA
HA OCHOBE KOPPEJISILIUOHHOT' O AHAJTH3A

AHHOTaLUs

[puBenensl pe3ynbTaThl pa3pabOTKM ¥ OKCHEPHMEHTATBHOM — anpo0ali  METOIUKH
uneHTH(OUKAIMK  OpY/AMH B3OMa IO ClefaM C TMpUMEHEHHeM IudpoBoil  00paboTKu
M300paKEHUI 1 KOPPETIIIMOHHOTO aHam3a. [IpesioskeH alropyT™, BKITFOYArONIHH (DHITETPAITHIO,
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HOPMAJTM3AIIIO, BBIJIETICHHE KOHTYPOB 1 BBIYMCIICHNE KOPPETSLMOHHON (YHKIMH. DKCIIGPUMEHT
Ha BeIOOpKe 13 120 cresoB moKasai JI0CTOBEPHOCT UACHTHGUKAIMN 94 % , uto Ha 26 % BbIIIe
TPAJULMOHHOTO BU3YaIbHOIO MeToa. MeTouKa peKOMEHI0BAHA [y BHEAPEHHS B SKCIIEPTHYIO
TIPAKTHKY.

KiroueBbie ciioBa

mudpoBas 00paboTKa W300PAKEHHI, CIEAbl OPYAMil B3IIOMa, KOPPEJLMOHHBIN aHaIN3,
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METHOD OF DIGITAL PROCESSING OF BURGLARY TOOL MARKS BASED
ON CORRELATION ANALYSIS

Abstract

The results of the development and experimental testing of a method for identifying burglary
tools by marks using digital image processing and correlation analysis are presented. The algorithm
includes filtering, normalization, contour extraction, and correlation function calculation. The
experiment on a sample of 120 marks showed identification reliability of 94 % , which is 26 %
higher than the traditional visual method. The method is recommended for implementation in
expert practice.

Keywords

digital image processing, burglary tool marks, correlation analysis, identification, traceology.

Beenenue

OmHOll M3 aKTyalbHBIX 3a7a4 KPUMHUHAIMCTUYCCKOM TEXHUKH SBISAECTCS HICHTHU(UKALS
OpyIMii B3/IOMa IO CIIe/IaM, OCTAaBJICHHBIM Ha MPEerpajax (IBepsix, 3aMKax, OKOHHBIX pamaXx 1 T.11.)
[1]. TpaauuuoHHAs METOJMKA OCHOBAHA HA BU3YaJIbHOM CPAaBHEHWHM MHUKpOpesibeda CiesioB U
9KCHEPUMEHTAIBHBIX 00PA3L0B, YTO CyOBEKTHBHO U 3aBUCHT OT KBAJM(UKALMK SKcIepTa. Llenbio
HACTOSIIIIETO UCCIICIOBAHNSI SIBIISCTCS pa3paboTKa 00BEKTUBHONW METOJIMKM HA OCHOBE LIH(POBOI
00paboTKY N300paKEHHIT U KOPPEIIALIIOHHOIO aHAIH3A.

MarepHajibl 1 METOAbI HCC/IeJOBAHUS

Hccnenopanue mpoBomwioch Ha  0Oaze  Kadelpbl KPUMHUHAIMCTUYECKOM — TEXHUKU
Bomrorpanckoit akanemnn MB/I Poccnm. Vcrionps3oBans! cienpt 15 opymwit B3oMa (OTMBIUKH,
JIOMUKH, MOHTHPOBKH, IUIOCKOI'YOLIbI) Ha JIEPEBSHHBIX U METAUTHUECKHX nperpanax. [lomxydeno
120 mmdposbix n3o06paxenii cnenos (1200x900 mukceneid, rpajaliiu ceporo).

PazpaboTaHHbIi aMrOpUTM BKIIFOYACT JTambl: MeAUaHHas GuibTpanys (3%3), rucTorpaMMHast
SKBA/IM3ALMS, BBIICNCHHE KOHTYPOB — OmepaTopoM KdHHM, BBIUKCICHWE —JBYMEPHOW
HOPMHPOBAHHOK KOPPEISIMOHHOM (yHKIHH (pHcC. 1).
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PucyHok 1. Briok - cxema anroputma 1udpoBoit 00paboTKu criesioB
Hcemounux: paspabomaro aemopom

B xauectBe Mepbl CXOJCTBAa MCIOJB3YeTCS IBYMEpHAas HOPMHUPOBAHHAS KOPPEIILMOHHAS

(yrkups [5]:
RuxY) = M [ftn.9) — 1+ [gr—x, &) — gl dn dé | (o7 o)(1)

rie f — wuccienyemoe w300pakeHwe, g — OTAIOH, X, y —  C/BHIH,
© — CpeHEeKBapaTIIecKIe OTKIOHEH!s. Perenne o ToxxmecTse npuHuMaetcs mpu R, > 0,75.

Pe3yabTaThl HecIeI0BAHUS

OKCIIepUMEHT — TIOKazal, YTO IIpeularaéMblii  MeTojl  00EcredyMBaeT — JI0CTOBEPHOCTh
nneHTndukaimu 94 %, uro Ha 26 % Bbile BU3yarbHOro Metoza (68 %). B Tabnuie 1 npusesieHs!
PE3yJIBTATHI 10 TUTIAM OPYIUH.

Ta6muua 1 - Iokazarenn uaeHTHGUKALMI OPY/Uii B310MA 110 THITY

Tun opyws KosuyecrBo Hpeuﬂarat(e’Mblﬁ Bmyansubiii | IIpupocr,
cJIe/I0oB mertona, %o MeToj, %o %
OtmbriKa 32 93,8 65,6 +28,2
Jlommk 28 92,9 67,9 +25,0
MoHTHpOBKa 30 96,7 733 +234
[Tnockoryoret 30 93,3 66,7 +26,6
Cpennee 120 94,2 68,4 +25,8

Hcmounux: paspabomano agmopom

Ha pucynke 2 npuBeneHa KOPpEISILMOHHAs TOBEPXHOCTb U Mapbl «CIEA — STAIOH» C
koaddumentom R, = 0,91, 94To mpeBbIIIaeT MOPOT 1 TOATBEPIKIAST TOXKIIECTBO.

Pucynok 2. KoppernsimonHast OBEpXHOCTb /IS APhI «CIIE — ITATIOH»
Hcmounux: paspabomaro asmopom
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3akioueHue

PazpaboraHHas METO/MKA IO3BOJISIET OOBEKTHBHO HICHTH(UILMPOBATH OPYIMs B3JIOMA IO
CIieJIaM C BBICOKOH JIOCTOBEPHOCTBIO. AJITOPUTM BKITFOUACT STarlbl (PUITBTpaIiK, HOPMaTH3aIliH,
BBIICIICHHsI KOHTYPOB 1 KOPPEISLIHOHHOTO aHAIN3a. DKCIIEPUMEHT TTOATBEPIIIT d((HEKTHBHOCTH
MeToza: JOCTOBEpHOCT 94 % mpotnB 68 % Bu3yampHOro. MeToauKka peKOMeHIOBaHA IS
BHEZIPEHHS B SKCTIEPTHBIX noapasenensix MBI Poccun.
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BJIASIHAE SPO3MOHHBIX ITPOLIECOB
HA CO3JJAHME KOOI MYECKHU YHCTOM
CEJIbCKOXO3S1iICTBEHHOM MPOAYKIAN

AnHoTanuss. OCHOBHBIE 3arps3HUTENH CENbCKOXO3SHCTBEHHON MPOTYKLIHM - TSDKENbIE
metautsl (TM). Tloxbop ¥ o0ocHOBaHKE TUIOMIA/ICH MAITHA C OTHOCUTEILHO HU3KAM YPOBHEM
COIEPKaHMs TSDKENBIX METAUIOB B IIOYBE IIO3BOJMT B IPOMBIIUICHHOM MacIuTade IMOydarTh
0oJ1ee SKOJIOTMYECKH YHCThIC TIPOYKThI TUTAHUS JUTS YeJI0BEKa,

KitoueBble croBa: poccuiickue npooykmol, maxicenvle Memannsl, CUCIemMd, No46d, pacmeHue,
UePHO3EMbI, IKOTIOSUUECKOE COCMOSHUE, IPO3USL, 2YMYC, MEOb, YUHK, HUKEIIb, XPOM

OrtcyTCcTBHE POCCHICKUX MIPOYKTOB, MIMEFOIIHMX CEPTU(HUKATHI Ha SKOJIOTMUYECKYI0 YHCTOTY, —
OCHOBHASI TIPHYMHA BBICOKOTO CIIPOCA Ha 3apy - OeXHYIO NMPOIyKIWIo. Brpouem, pasHuma B
CTOMMOCTH TIO CPAaBHEHHUIO C HE CEPTU(QULMPOBAHHBIMH [0 YHCTOTE MPOIYKTAMH JOCTATOYHO
BEJIMKA, YTOOBI CTHMYJIMPOBATH JATbHEHIIIee Pa3BUTHE POCCHICKOTO «IKOJIOTUIECKOr0)» CErMeHTa
TIPOJIOBOJILCTBEHHOTO PhIHKA [0, 7].

OCHOBHBIE 3arpsi3HUTENN CEITBCKOXO3SHCTBEHHON MPOMYKIMK — TsDKenble MeTauibl (TM).
OxpaHa MoYBbI OT 3arpsI3HCHUH SIBIISICTCS BAYKHOM 3a/1a4eH, TaK KaK JIFOObIC BPS/IHbIC COSANHEHHS,
HaXOJAIIMECS B HEH, PaHO MO3/IHO TONa/IAI0T B OpraHm3M yestoBeka. CoaepikaHue 1X, IIOCTOSHHO
HAKaIUIMBAsACh B Mpoliecce MoTpedsIeHns POyKTOB IIUTaHMUs, B ONPE/ICICHHBIH MOMEHT MOYKET
JOCTUTHYTH TOPOTOBOIO YPOBHS, BPEIHOTO UL 3IOpOBbS desoBeka. IlosTomy mombop u
000CHOBaHHE IUIOIIAeH MAllHA C OTHOCUTENBHO HHU3KMM YPOBHEM COIEpIKAHHS TSDKEIbIX
METAJUIOB B IOYBE IIO3BOJIMT B NPOMBIILUIEHHOM MacIiTabe ToiydaTh Oosiee 3KOMOrHYEcKH
YUCTBIC TPOJYKTHI MHUTAHMS JUIS YENOBEKA, YTO SIBISICTCS OJHOM M3 HauOosiee aKTyalbHbIX
HaYYHBIX MPOOJIEM.

OrBITHI 10 OIEHKE SKOJIOTMYECKOTO COCTOSIHUSL CHCTEMBI TI0YBA - PACTEHHE MPOBOAWIM Ha
YepHO3eMaX ~ OOBIKHOBEHHBIX,  CPEIHEMONIHBIX,  PA3IU4HON  CTENEHH  CMBITOCTH,
TSDKEJIOCYTJIMHHUCTOTO - TIIMHUCTOTrO TpaHysomerpuyeckoro cocrasa B K(D)X « bamkupos C. ©.»
HopoannuHckoro paiiona Bomrorpanckoit obmactu. OnpeneneHue CoaepyKaHus MOJBHKHBIX
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coemreHrii TM B MouBe M PacTeHWsX MPOBOMMIM C MCIOJB30BaHUEM mprbopa «IlepkuH —
Snemep PC 5100", Banosoro rymyca B nouse - o Tropuny (TOCT 26213 - 91).

PesynbTaTs! OMy4eHHBIX JaHHBIX 00padarsBam Ha [I9BM ¢ ncnonbs30BaHmeM CTaHIAPTHBIX
CTAaTHCTUYECKUX MeTOMIOB [4, 5] mpukranubix nporpamm Ms Office u Statistica 6.0.

Tsoxensie Metamsl (Zn, Cu, Pb, Cd, Ni, Cr u 1p.) OTHOCSTCSI K IPUOPHTETHBIM 3arpsI3HATENISIM
OKpy>Karomiei cperbl. OCHOBHBIMU FICTOYHHKAMH TTOCTYIUICHHS UX B CHCTEMY ITOYBA — PACTCHIIE
SBILTIOTCS. MATEePUHCKas IOPOJA, TPAHCIIOPT, BBIOPOCHI TIPOMBIILICHHBIX —IIPEIPHATHIA,
Hezporionb3oBanue [2, 3].120

W3BecTHO, YTO Ha AKKYMYJSILMIO TSDKENBIX METAIIOB PACTEHHMSMU OKA3bIBAeT BIMSHHE
MIMPOKMH KOMIUICKC (hakTopoB. BakHEHIWIMM W3 HUX SBISIOTCS BIIOBBIC OCOOCHHOCTH
pacTeHui, reorpaguueckoe MONOKEHIHe MECTOOOMTAHHS PACTeHNH, BEMYMHA TEXHOTEHHOH M
TEXHOJIOTMYeCKOU Harpysku [1].

OJIHako B XOJe MCCIICIOBAHUH BBLICHAJIOCh, YTO HApsy C TPUBEACHHBIME (aKTOpamMu
BKHYIO POJIb B TIEPEPACIIPSICNCHIH (BTOpa U TKEIBIX METALIOB B arpojiaHamadTe UrparoT
5PO3UOHHBIE NPOLECCHI.

CrcTeMaTiyeckoe paspylieHHe M CMBIB BEPXHEro (HauOolnee MIIOJOPOJHOr0) CIOs MOYBBI
MPUBOJIUT K TIOTEPE MAKPO - K MUKPOIJIEMEHTOB.

C 5pO3NOHHBIMH CTOKAMH MUTPHpYIOT B THAPOTPAQHUECKYI0 CETh PACTBOPHUMEIEC (HOPMEI
TIATATENHHBIX BEIIECTB, B TOM YHCIIE M TSDKEJBIC METAILTHI PACTBOPUMON (opMe.

CHIDKEHHE YPOBHS TMOTEPh TSDKENBIX METAUIOB M TIOYBBI 3aBHCUT WX HWHIMBHIYATBHBIX
CBOWCTB MHTEHCHBHOCTH 3PO3UOHHBIX TIPOIIECCOB.

Tak, B ryMyCcOBOM CJI0€ C/Ta00CMBITOI TTOUBBI IO CPABHEHHIO C HECMBITOH cofiepkaHue Gropa
CHM3WIOCH B 1,3 paza, a B cpe/IHe - U CUIIbHOCMBITBIX aHAJIOTaX COOTBETCTBEHHO B 2,0 - 3,3 paza.

Menp TorIiomaeTcss Kak MAHEPATbHBIME, TaK M OPTaHMYeCKHMMHU KOJUonaaMu. B mpodwre
YePHO3EMHBIX TTOYB COJICPyKAHHE MEIH MPSIMO KOPPENMpPYeT ¢ KOJIMIeCTBOM rymyca. B cpemre - n
CIUTFHOCMBITBIX aHATOTaX OOBIKHOBEHHOTO YEpHO3eMa, I7Ie HaOMOAINCh OOJBIIHE MOTEpH
IyMyca U3 MOYBbI, COJEPKAHUE MEIU B TYMyCOBOM CJIO€ TI0 CPABHEHHMIO C HEMBITBIMH [IOUBAMU
CHM3HJIOCH COOTBETCTBEHHO Ha 26,6 % , B 4,8 paza.

IyHk B BuIe MONBWKHBIX COEGAMHEHHMI HAKAIUIMBAETCS MPEUMYILIECTBEHHO B MAaXOTHOM
ropr30HTe. Ha CMBITBIX B pa3IMUHON CTENEH! MOYBaX €r0 B BEPXHEM IOPH30HTE CONEPKATIOCH B
3,4 pa3a MeHbl1Ie, YeM Ha HECMBITBIX TTouBax.121

B rymycoBoM crioe HeCMBITOrO OOBIKHOBEHHOTO YepHO3eMa ObUIO 9,9 MT / KT' pacTBOPHUMBIX
(bopM CBHHIA, a CpelHECMBITOrO — Ha 24,2 % MeHbllle. B CHIIBHOCMBITHIX YepHO3eMax o
CPAaBHEHHIO C HECMBITBIMH COZICPYKAaHNE PACTBOPUMBIX (HOpM CBUHIIA YMEHBITIIIOCH B 4,1 pasa.

Kanmuit B OOBIKHOBEHHBIX UEpHO3EMAaX IPEICTaBICH HE3HAUMTEIBHBIM KOJIMYECTBOM.
I'yMycoBble TOPU30HTBI €l1ab0 - M CPEAHECMBITHIX TOYB B Iporiecce 3po3un Tepsum 10 40 %
KaIMUsL.

Huxenp sBisiercst oMeMeHTOM CpeTHero OMOJNOTHYECKOro 3axBara. [109TOMy TyMycOBBIE CIIOU
cmabo - W CPEIHECMBITBIX AHAJIOTOB IO CPABHEHWIO C HECMBITBIMH HMMETH Oonee BBICOKOE
COZIEpPYKaHKEe PACTBOPUMBIX (HOPM HHKEINs, ¥ TOIHKO B CHJILHOCMBITBIX OTMEUANIOCh PE3KOE
nageHve ero cozpepkanus. I[lo - Buaumomy, 3T0 ObUIO OOYCIOBIEHO OCOOEHHOCTSIMH
MUHEPAIOrHYECKOr0 COCTaBa MOYBBI M CTA0BIM BIIMSIHAEM Ha HETO BOJIHBIX OTOKOB.
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XpoM — MaJIONO/IBIKHBI M MHEPTHBIN 3JIEMEHT cltaboro Ornonornyeckoro 3axeara. [losromy
M3MEHEHVS! B COZIEP’KaHMH 3TOTO dJIEMEHTA B TIOUBE MO0 MEPEe PA3BUTHS MPOLIECCOB IPO3UU ObLTH
MaJl03aMeTHBIMU.

Kak mpaBmwio, ypoBeHb 3arps3HEHHsI TOYBBI TSDKEIBIMH METAUIAMH OLEHUBACTCS 110
CYMMAapHOMY 3arpsi3HEHHUIO.

PacreHnst akTMBHO pearupyeT Ha OOECIIEYEHHOCTb IOYBBI TSDKEIbIMH MeTautamu. OHu
COJIEpPIKATCSl B CENIbCKOXO3SHICTBEHHOM MPOAYKIMK B HEOOJBIIMX KOJIMYECTBAX. DTH DJIEMEHTHI
0011a1at0T BBICOKOM TOKCHYHOCTBIO, CIIOCOOHBI K HAKOIUICHHIO B )KMBOM OpPraHWU3ME M TPY/IHO
BBIBOJIAITCSL M3 HEro, o0naiaroT KyMmynstHBHBIM 3(ddektom. Kpome Toro, TM mocrymnaer B
OpraHm3M He TOJIBKO THIIEH, HO U BOJIOH, BO3MyXOM. Bce ATH acrieKThI CTaBsIT TShKENbIe METAILTBI
B TIEPBBII P OMTACHBIX TS YENIOBEKa XMMHYECKHX JJIEMEHTOB.

KommyectBo TM B eHMIE TPOXYKIMM M CYMMAapHBIH BBIHOC PAacTCHUSMH 3aBHCST OT
COIIEp)KaHMsT HMX B KOPHEOOMTAGMOM CJio€ TMOYBbL KOd(pHIMEHT KOppemsimn MexIy
COJIEPYKAaHNEM TSDKENBIX METAUIOB B PACTEHHSX M B MAXOTHOM CJIO€ HE3aBUCHMO OT CTEIICHH
CMBITOCTH MOYBBI /IS 36PHOBBIX KyJIbTyp focturai 0,96, s noacontedHuka - 0,98.

bronormueckie 0COOCHHOCTH BO3IEIBIBAEMBIX B OIBITE KYJIBTYP HPAKTHUECKH OTPEAETISUIH
YPOBEHD BBIHOCA TSDKEJIBIX METAIIOB U3 TTOYBBL.

MakcuManbHOe KONMMYECTBO TKENBIX METAVIOB HA EIMHWIY HPOAYKIMH  COZEpKal
TIOJICOTHEYHHK. ETo BRIHOC TSDKENBIX METAIIOB C YPO)KaeM ObLT COOTBETCTBEHHO Ha 45,8 % (B 4,5
pasa) BbILLIE, YEM C YPOJKAeM O3UMOH U SIPOBOM TIICHULIBL.

Bonblioe BiMsHME Ha BBIHOC TSDKENBIX METAUIOB OKa3ala CTENEHb CMBITOCTH TIOYBBL
He3zaBucumo OT BO31ENBIBAEMOH KyJIBTYphl MaKCHMAJIBHOE COJICP)KAHUE TSDKENBIX METAILIOB
OTMEYAJIOCh B PACTEHISIX Ha HECMBITHIX TouBax. [1o Mepe yCHIeHHs CTeNeHH CMBITOCTH TTOYBBI
KoHIeHTparwst 123

TSDKENBIX METAJUIOB B 3€PHOBOH MPOMYKIMH Najana. Tak, Ha CIabOCMBITBIX TI0 CPABHEHHUIO
HECMBITBIMHU TI0YBaM OHa cHm3miach 10,4 % Ha cpeHe - U CHIIBHOCMBITBIX COOTBETCTBEHHO Ha
22.5u44,9%.

Taxum 0oOpasom, HanOosee YUCTast OT TSDKENBIX METaUIOB MPOAYKIMS ObLla MOJydeHa Ha
CHJIBHOCMBITHIX Mo4Bax. Ha yBenmueHue CMBITOCTH 104YB 00JIee aKTHBHO pearnpoBajia spoBast
HIeHua. B cpeqHeM Mo TpeM CTeneHsM CMBITOCTH TOYBBI KOHLEHTPALMS TSDKEIBIX METAIUIOB
3€pHOBOM YacTW PAacTeHHl MO CPABHEHHUIO C TMPOMYKIMEH, TOMydeHHOW Ha HECMBITHIX MOYBAX,
cHm3as1ack Ha 32.3 % , Toraa Kak B mojicoHeunnke Ha 27.2 % , a B o3umoii mmenwtie Ha 31,9 % .

CHIDKEHHE CONICPYKAHMSI TSDKENBIX METAUIOB B PACTEHUSX CIIOCOOCTBYET POCTY YPOBHS
9KOJIOTUIECKOH YHCTOTHI TIOITY4aeMOM TIPOJTYKIIHH.

IMosromy HenoOOp yporkast Ha CMBITBIX TI0YBAaX MOYKHO KOMIIEHCHPOBATH TTOBBIIEHHON LIEHOM
Ha I10JTy4aeMy0 3[eCh IPOLYKIIUIO, GOJIEE UM - CTYIO OT TSDKEIbIX METAILIOB.

MupoBoil ¥ OTEYeCTBEHHBIH ONBIT B OOJACTH INPOM3BOACTBA SKOJOTMYECKH O€30IaCHBIX
HPOZYKTOB TIO3BOJISIET TOBOPUTH O HAIMYMM CYLICCTBEHHOH PAa3HUIBI B IOTPEOUTENHCKON
CTOUMOCTH IPOJYKTOB, TTOyYEHHBIX B PA3JTIYHBIX SKOJIOTUYECKUHN YCIOBHSIX.

IpoBeneHHsIi pacyer SKONIOTo - SKOHOMHUYECKOH Y(Y(EKTHBHOCTH ¢ YHETOM 3aKYTIOUHBIX IIEH
2019 1. Tlokasan, yro HemoOOp MPOAYKIMK B KOJIMYECTBEHHOM OTHoIIeHnH (o1 13 1o 79 %)
KOMIICHCUPYETCS] CHIJKEHHEM B HEl COJepyKaHUs TSDKENIBIX METAILIOB, TO €CTh MOBBIIICHUEM €€
SKOJIOTMYECKON YUCTOTHL.
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HauGonee BbICOKHIT 3KOJIOrO - SKOHOMUYECKHIT A()(eKT B HalIeM orbITe ObLT MOJTyYeH MpU
BO3CIIbIBAHNU IIOACOJIHCYHUKA. C YU4E€TOM CHWXCHUA COACPKAHUA TKEIIbIX METAJIOB Ha
CMBITBIX TI0YBaX OH cocTaBi1 1,57 Thic. py0. / ra. B Tex ke yclnoBHsIX BO3JCNBIBAHAE O3UMOM
TIIICHHIIBI TTO3BOJIAIIO TTOMYYHTh 10X0/1 0,9, a IpoBO# MinieHUIBI — ToNBKO 0,66 ThiC. pyo. / Ta. 124

Takum 06pa30M, YPOBCHL KOHICHTPAMN TSDKEIIbIX MCTAJUIOB B BepHOBOﬁ TIPOAYKIIMK Ha
YEepHO3eMHBIX TT0YBAX OINPEIEISIeTCS, TPEKIIE BCErO, COCTOSHUEM JIETIO TSDKEIBIX METalioB B
MAaTepUHCKOM TOpoJie, a TaKkke OMOJOTMYECKMMH OCOOCHHOCTSIMU KyJBTYyphl M AKTHBHOCTBIO
9PO3HOHHBIX TIPOIECCOB.

C yd4eroM CoIepiKaHHsl TDKENIbIX METAUIOB B UYEPHO3EME OOBIKHOBEHHOM MAaKCHMAIIbHOE
COJICpYKaHNE MHKPO3JIEMEHTOB HAOMIOJAIOCh B CEMEHAX IOJICOHEYHNKA, MUHMMAIBHOC — B
3EpHE SPOBOM MILICHULBL.

B cpemmeM 1o TpeM CTeneHsM CMBITOCTH TIOYBBI KOH - IIEHTPAIWS TSHKEIBIX METAIOB B 3epHE
SIPOBOM TIIICHHITHI TIO CPABHEHHUIO C TIPOTYKIHEH, TTOTyIeHHOMN, Ha HECMBITHIX TI0YBaX, CHU3MIIACh
Ha 32,3 % , a B TIOJICOJITHEYHHKE M O3MMOM MIICHHIIC COOTBETCTBeHHO Ha 27,2 u 31,9 % , uto
0Ka3aJI0 TIOJIOXKUTEIFHOE BIMSIHKE HA 3KOJIOTO - SKOHOMUYECKYIO A(P(PEKTUB - HOCTh TTOTYYSHHS
9KOJIOTUYECKH YHCTON MPOTYKITUH.
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BEJIMKWI CUBUPCKHI ITY Th:
OT CTAHIIMU K YYEBHOMY KJIACCY
(3 HICTOPUM YEJSIBUHCKOI TOPI'OBOI ILIKO.IbI)

AHHOTALUSA

Cratpst iocBsiieHa YensiOrHckoi Toprooii mkome (1909-1919) kak oTBery Ha KaapoOBBIHA
rojoji OT crpoutenbeTBa TpaHccnOa. IlpakTuueckoe 0Opa3oBaHHE CO 3HAHHMEM OyXTaJTepHH
TI03BOJIMJIO BBIXO/ILIAM U3 KPECThSIH 1 MEIIaH BCTPOUTHCS B HOBYFO 9KOHOMUKY. [1Ikosa 3akpbiTa B
1919 romy, ogHAKO ee UCTOPUUIECKHIA OTIBIT BHOBB aKTyasleH st Joructuku KOxkHoro Ypaa.

KiroueBble ciioBa

Uenstonrckast Toproasi mkona, Bemmkmit CuOupckuii myTh, KOMMepUecKoe oOpa3oBaHHE,
IOxHO - VYpanbckuii pervioH, OWpkeBOoe OOIIECTBO, IMOMCYMTENIBCKHI COBET, COIMAIIbHAS
MOOMITBHOCTb, SKOHOMHYECKast UCTOpHs POcchH, MPAKTHKO - OPUEHTHPOBAHHOE O0yUYeHNE

Hauagmieecst B 1891 roay crpoutenbeto Bemikoro CHOMPCKOTo MyTH - 3aCTaNo Yess0MHCKOEe
KYTI€4eCTBO BPACILUIOX. MHoronerHue CB#I31, BBICTPOCHHBIC 10 CTAPUHHBIM TIOYTOBBIM TpaKTaM,
PHCKOBATM OOECIIEHUTHCS BMECTE C SIMCKUMH JionaibMu. OJIHAKO YHHKaIbHOE Teorpaduyeckoe
TOJIOKCHHE Ye3/1a Ha TPAHMIIC JICCOCTEITH 1 CTENH TTO3BONIIIO FOPOJIY HE UCUE3HYTh, @ COBEPIIUTH
OKOHOMUYECKHH cKadokK. TpancenO cheman YenmsOMHCK —€IMHCTBEHHBIM —MECTOM, TJIE
MEPECceKANCh MOTOKH JIEHIEBOIO CHOMPCKOTO ChIPbSI M JIOPOTOr0 YpalbCKOro MeTauia. JToT
TPaH3HUTHBIN CTAaTyC CIPOBOIMPOBAI OYM MOCPEIHUYECKOM TOPTrOBIIH: 3a OfHO JecstieTne XIX
BEKa KOJMYECTBO TOPrOBBIX 3aBE/CHUH B TOpOJE YBEIMYWIOCH BTpoe. JlaBOuHas TOProBIIL
JIOPEBOJIFOLIMOHHOTO THIIA 3aXJIeOHy1ach B 00beMax rpy30B. UToObI yIPaBIIsTh STHMHU OTOKAMH,
Oupxe TpeOOBATICH KaJphl, 0OyUeHHbIE padoTe ¢ TenerpadoM, apudMOMETPOM M CIIOKHBIMA
TPAHCTIOPTHBIMH HAKJIAIHBIMH HABBIKAM, KOTOPbIM HEBO3MOYKHO OBUIO HAYYHUTHCS B JIABKE OTLIA.

BocronHuTh 310T neduuuT npohecCHOHATBHBIX YIPaBIeHIEB T0JDKHA Oblla HOBasi CUCTEMa
KoMMepueckoro oOpazoBanus. Jlupekropom [lenaprameHta ToproBiu W Manydaxtyp B..
KoBanesckum Ob11 pazpaboTan npoekt «I1omoxeHus 0 KOMMEepYeCKUX y4eOHbIX 3aBeICHUAX». B
T'ocynmapcreennsiii Coser ero nperncraBmt MuHACTp GuHancoB C.B. Burre. B o0bsicHUTEIBHOM
3aIMCKE K MPOEKTY OH MHCANT «...[IPABHJIbHAS TOCTAHOBKA KOMMEPUYECKOTO 00pa30BaHMsI JI0JKHA
OBbITh TIPH3HAHA OMHOM M3 TJIABHEHIIMX MEp YCIEIIHOTO Pa3BUTHS BHYTPEHHEH W BHEIIHEH
TOproBid...» 15 ampenst 1896 roma ObLIO H3AHO «IIOJOKEHHE O KOMMEPUYECKHX YYeOHBIX
3aBeneHnsX»| 1,¢.88]
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K Havany Beka Haspena HEOOXOIMMOCTb OTKPBITHA B T. UernsOuHCKe y4eOHOTO 3aBelCHHMS,
KOTOpOE TOTOBHJIO KaJpbl i1 pabOTel B TOPIOBBIXH IPOMBIIIICHHBIX —TIPEPHSTHSX.
«O6umpHblit [Ipuypanbckuid Kpaid JIMIIEH pacCajHUKOB KOMMEPYECKOro 00pa3oBaHHs, B TO
BpeMs KaK 371eCh B HHX CYIIECTBYET 0c00ast OCTpasi HY’K/1a, T.K. Pa3BUBAIOLIASACS C KaKJIbIM T'OJIOM
9KCIOPTHAsT TOPTrOBILI TpeOyeT COTeH MPO(EeCCHOHATOB TTOATOTOBICHHBIX PAOOTHIKOB, U B CBSI3U
C YCICIIHOM KOJOHM3ALMeH Kpas, 3/1eCb BO3HMKACT OXKHBJICHHAs MECTHas TOProBO -
IIPOMBIIUICHHAS JKU3Hb. Ecii ¢ rocynapcrBeHHOI Touku 3penus [Ipuypasibckue n 3anajiHo -
CuOupcKue pBIHKA HEOOXOIMMO YHAEpKaTh B PYCCKUX pyKax, TO B M3BECTHOH CTCHCHH
YCIENIHOCTHKOHKYPEHIIMM  MECTHOIO KYIEYecTBa C 3arpaHHYHbIMM (DMPMaMM 3aBHCHUT OT
CHEIMAIBHON MOJIOTOBKH, KOTOPYIO JIOJDKEH MPOXOAUTH MECTHBIH TOPIOBO - NMPOMBIILICHHBIH
Kmace» [2,¢.15].

B 1906 romy B YemnsiOrHcke ObLTa OTKpbITa OMpKa. ITO JABHO 0XKUIAEMOE MECTHBIM TOPTOBO -
TIPOMBIILIEHHBIM KJIaccoM cOOBITHE TTo0ymmio YensOuHCcKkoe OnprkeBoe OOIIecTBO (B cOCTaB
KOTOpOro BXomwik 196 4YerioBek) 03HAMEHOBAaTh €ro 0co0biM 00pasom. [Ipu 0bCyaeHnr 3TOro
Borpoca OOIIECTBO MPHUIILIO K 3aKIIIOUEHUIO, YTO HAaHO0JIee MOJIE3HbIM 1IarOM CTaHET OTKPbITHE
y4eOHOro 3aBefieHus. B HEM niet npescTaBuTeNel TOproBoro COCIOBHS U MX CITY)KaIllX MOIJIH
OBI MOJYYUTH BOCTIUTAHKE U 00pa30BaHKE, COOTBETCTBYIOIIECE POy MX AesTenbHOCTH. Vcxorms u3
3THX cooOpaxkeHHH, bupxeBoe 0011ecTBO permio yupeauts B Yensonncke ToproByro mkomy Ha
CpEZCTBa, COOpaHHBIE ITYyTEM IIOKEPTBOBAHMH, a TaKOKe 33 CUET €KETOJHBIX OTYHCICHUN
Pa3IMYHBIX OOLIECTBEHHBIX YUPEXKICHHH 1 4acTHBIX JIHID [3,c.18].Kora coOpaHHbIX Tpex ThIcsSd
pyOueii okazanock HEAOCTATOUHO, BUP)KeBOM KOMHTET TOLIEN MO MHCTAHIMAM: XOJ[aTaliCTBOBAI
niepent ['oposcKoii TymMoli 0 eKErogHOM ITOCOOMHM M TIpOCcHi Y4eOHbIH oTnen MUuHHCTepCTBa
TOPIOBJIM ¥ TIPOMBIIUICHHOCTH BBIIEINTh KazeHHYIO cyOcmmmio. [Ipuxon mo comepikaHHIo
Uenstounckoi TOprosoit mikoset coctasuin 11220 pyo6. [4,c.4].

VYeras mxonsr yreepawt Muauctp Vsan [lnmos 11 centsops 1908 roma. [lns ynpasneHust
co3manu Oecrpere/IeHTHO JeMOKparidHbiid [TormeuntenbHpii coBer n3 10 yenoBek: werBepo
BBIOMpAIMCh OT OMpIKM, YeTBEpO — OT ['OpOACKOH JyMbl, JBOE — OT CaMHX TOPIoOBO -
MPOMBIINIEHHBIX  cykammx. IIpencenarenem cran jaBopsHuH Hukxonaii ITokposckmii, a
cekperapeM — KpecThsiHUH Auekceit JlaBpyxun. Takoil cocTaB rapaHTHpOBAT: IIKONA OyzeT
YUUTb TOMY, YTO JISHCTBHTEIHHO HY’KHO PBIHKY, & HE MUHHCTEPCKUM LIUPKYJIAPAM.

Toprosas mKkoma oTkpeiIack oceHbo 1909 roma B apenmoBaHHOM foMe Mopo3oBa Ha YTty
coBpemeHHbIX yiuil [Tymxuna u Kapiaa Mapkea (31aHue COXpaHWIOCh, CETOHS 3TO MAMSATHHK
apxuTeKTypsl). [lomHbIi Kype mumncs Tpu roga. O0yueHne ObUIo iaTHeIM — 45 pyOneit B rof B
OCHOBHBIX KJTaccax ¥ 35 pyOseii B IPUrOTOBUTEIEHOM (SKBUBAJICHT CTOMMOCTH KOPOBBI), OTHAKO
10 % wmecT OCBOOOXKAAIMCH Il OCMHEHMIIMX YYCHHKOB 3a cUeT OJaroTBopuTelnieil Bpose
CopoxnHa nim cpeacrs OO1ecTBa B3aMMHOTO BCIIOMOIIECTBOBAHUS.

B mxone npenonasanich 001eo0pa3oBaTebHbIC JUCLUINIMHBL 3aK0H Boxuid, pycckuii s3bIK,
Oyxranrepus (1o 3anaunuky E. CuBepca), KOMMEpLIS B CBSI3H CO CBEICHUSIMU 110 TOPrOBOMY H
MIPOMBILIICHHOMY ~ 3aKOHOJIATEIIbCTBY, KOMMeEpYecKast apu(MerHKa, OCHOBBI T'E€OMETPHH,
OTEUEeCTBEHHAs! MCTOPHSI, KOMMepuecKasi reorpadust Poccru co cBeIEHHSAMI 10 KOMMEpPUECKOH
reorpaun HHOCTPaHHbIX, CONPHKACAFOIIMXCS [0 TOpro.iie ¢ Poccueld rocynapcts, Kaumrpadus,
MOJIMTHYECKAs 3KOHOMHS M CBEACHHS 110 TOBApPOBEACHHIO, OCOOGHHO O TOBAapaXx MECTHOIO
TOProBoro pariona. [l >kenarommx MOTyT NPernojaBaThCsl TAKKE WHOCTPAHHBIE  SI3BIKH
(00si3aTeIPHO  MBYYEHHME HEMELIKOTO MM aHIVIMHCKOrO  SI3bIKa) IPEHMYIIECTBEHHO B
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MPaKTUYeCKOM (Pa3roBOPHOM WIIM IMHCBMEHHOM) yroTpeOnieHun. B ciydae pacmpenesneHus
YYEHWKOB IIKOJBI Ha [BAa OTACNECHWs, HA OyXTaJTepcKOM OTHENECHWH Ha3HAYaroTCs
JIONOJIHATEIIBHBIC TIPAKTUYECKHE 3aHSTUS MO OyXTrajiTepud, a Ha TOBAPHOM OTJEJICHHUH
niperiofaeTcsi Ooliee OAPOOHO KypC IO TOBapOBeIeHHIO [5,¢.5].

OOBeM TIpernofaBaeMbIX IPEAMETOB OMPEASIIUICS yJIeOHBIMM IDIAHAMH W TIPOrpaMMaMmu,
paspabatbiBaeMbiMu  [lemarorudeckuM KOMHUTETOM MIKOJIBI M YTBEP)KACHHBIMA MUHHCTPOM
Toprosmmu u [IpombiieHHOCTH, TTONpecTaienuto [oneuntensHoro Cosera.

Tpu mikone nvenuch OHOIMOTEKA, (PU3MYECKUN KaOUHET, XMMUYECKas U TOBAPOBEIUECKAs
naboparopusi, My3eil U Jike yYeHH4ecKas JlaBka, B KOTOPOM ydalluecs MOIVIM HpUOOpecTH
TIEPBbIC HABBIKU TOPrOBIIH, NPETOaBast CBOMM OJHOKAIIHUKAM KaHLEIISIPCKUE 1 MHBIE IIPEIMETHI.

Jlerom ydeHMKH TPOXOMIM OOS3aTEeNbHYIO MPAKTHKY B KOHTOPAX TOPOZA, a SKCKYPCHH Ha
3aBozt JlopeHcoBa wiam KbIITBIMCKUE JIOMHBI 3aMEHSUI MM CKYYHBIE YPOKH €CTECTBO3HAHHSL.
[penonaBareny MOCTOSIHHO MOBBIIIATN KBATM(HKALMIO: TaK, YIUTENb TPa(HIECKIX HCKYCCTB
OpiMKOB €311 Ha Che3]l XyIoKHHUKOB B [TerepOypr, 4ToOb! npuBe3Td B Uess0MHCK HOBEHIIME
MEeTOIMKH yepuenusi[6,c.16 - 18].

Mud o Tom, 4TO KOMMepuecKoe 00pa3oBaHHe OBbUIO AIUTAPHBIM, Pa30MBACTCS O CTATHUCTHKY
Yenstourckoro apxusa. B mikore npeobianamy ety metian (okosio 47 %) u kpectbsit (10 38 %).
Kyneueckux nereit 66110 Beero okono 7 % . CpeHuii Bo3pacT nepBOKypCHHKa cocTaBisit 1415
ner. [Ikona qaBaa MOIIHBIA COLMaTbHBIN JM(T. OKOHUMBILIHKA KypC MOTyYasl 3BaHUE JITYHOTO
MOYETHOT'O IPAKJAHMHA U TIPABO HA MEPBbIN KIACCHBINM YMH IPU MOCTYIUICHHH Ha roccitysk0y 0e3
9K3aMEHOB. BBIITYCKHMKM MTHOBEHHO pasieTauch 1o KoHTopam FOxHoro Vpana u Cubupn —
TPaMOTHBIM OyXTranTep cO 3HAHWEM HEMELKOTO SI3bIKa IIEHIJICS Ha BEC 30JI0Ta JAKE B pasrap
IlepBoit MUpOBOIT BOMHEL

K 1914 rony mkona pocrurya pacupera. [loneunTenbckuil COBET yke 3aKasbIBall MPOEKT
COOCTBEHHOTO 3[aHMSI aKaAeMHKy apXHTeKTypbl OpHCTy Buppuxy (ctommocts 53 ThICSIM
py6uneii). ITpoekT npeaycMaTprBai IPOCTOPHbIE J1a00PATOPUH M PEKPEALIMOHHBIE 3alTbl, KOTOPBIX
TaK He XBaTaJIO B TeCHOM JioMe Mopo3oBa. ['ocymapcrBenHas [lyma nake Beiienmia ccyay B 50
THICSY pyOIIeii.

Ho nerom 1914 rona BoliHa nepedepKkHyIia 3TH IUIAHBL. JIeHBIM 00SCIIeHIIINCE, YUHUTEIs YIIITH
Ha (DpOHT, a MHGIIALMS CIeNAIa IUIATy 3a 00y4eHNe HEMOABEMHOM U1t MHOrHX cemell. Hecmotpst
Ha TPYAHOCTH, LIKOJIA JKHJIA: OTKPBIBAIKCH KYPChI VIS B3POCIIBIX, pa0OTall YUCHHUYECKHH KiyD ¢
COOCTBEHHBIM JTFOOUTEILCKIM OpKecTpoM. OpHako mocie 1919 roma, xorma HoBasi BlacTh
00BSBUIIA TOPIOBIIIO NEPEKUTKOM HPOIILIOro, y4eOHOE 3aBe/IeHHe 3aKpbLUIOoCh. 110 BhIpaKeHNIO
ucropuka H. UYepHaBCKOro, OHO «yMepJIO E€CTECTBEHHOW CMEpThIO», CTaB YHHUKAJIbHBIM
MaMATHUKOM TOW SIHOXH, KOIJa Majblii OM3HEC TOHMMAN: BJIOKCHHSI B MHTEIUICKT OKYMArOTCS
ObICTpEe BIIOYKEHHI B KUPITHY.

Chycts 135 ner mocrne npuxoia MepBbIX peibcoB YensiOnHckast 001acTh BHOBb BO3BpAIIAeT
cebe craryc jorucrudeckoro xpedra Espasun. IlepeopueHTaryst rpy3onoTOKOB M pa3BUTHE
kopumopa «Cesep — FOr» TpeOyIoT poBHO TexX e KOMITETEHIHI, KOTOPBIX He XBATAJIO KyIIaM B
1908 romy: 3HaHMS] MEXKTYHAPOIHOTO TPaBa, JIOTHCTHKY U (DMHAHCOBOM aHATUTHKH.

Hcropus YenstOMHCKOH TOProBOM MIKOJIBI — 3TO HE MPOCTO TBUIBHBIN apXuB. 3TO TOTOBBII
KelC TOro, KaKk PEerHoH KOHBEPTUPYET CBOE reorpaduyeckoe MONOKEHHE B SKOHOMHYCCKHI
CYBEPEHMTET 4Yepe3 IOJrOTOBKY COOCTBEHHBIX KaJgpoB. V3ywas crapble OTHEThI IONEUUTENS
TlokpoBcKOTrO, COBpEeMEHHBIH FOXKHOYPAITBCKHI TPEIPHHAMATENb BUIUT 3HAKOMYIO JMJIEMMY:
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T7Ie B3sITh KBATHM()UIMPOBAHHBIC KAIpbl Ul HOBOKM AKOHOMHKH? OTBET CTONETHEH MaBHOCTH
3ByYHT AaKTyalbHO KaK HHUKOTJA: pacTHTh WX JOMa, BKIABIBAICh B TMPAKTHKO -
OPUEHTHPOBAHHOCOOPA30BaHHE.

CnucoK MCNoJIb30BaHHON JIHTEPATypPhI:
1. ILX. Cmacckoro Mcropuaeckuii ouepk pa3BHTHS TOProBbIxX yupexaenuit Poccnn. CII6.,
Tunorpadus MimMmneparopckoro yuunuiia riyxoHembix, 1911. 88 c.

2.0'AYO.®.17.0m.1.11.64.J1.15.
3.0IrA40.9.47.0m.1./1.1.JL.18.
4.0I'A40.9.47.0n.1.71.1.J1.4.
5.0I'A40.9.47.0m.1.1.1.JLS5.
6.0I'A4YO.®.17.0m.1./1.65.J1.16 - 18.
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CBs13b TPAJIULIAM C COBPEMEHHBIMUW TEXHUKAMUA
KAK MEJIATOr'MYECKHA PECYPC HA YPOKAX TEXHOJIOTUSI (TPYT)

Bgenenue.

B craree paccmarpuBaercs akTyasibHas NpoOJieMa MHTErpallii TPAIUIMOHHBIX HAPOIHBIX
Xy/0KECTBEHHBIX MPOMBICIIOB POCCHH B KOHTEKCT COBPEMEHHOI'O HCKYCCTBA U 00pa30BaTEIbHOM
TIPAKTHKH.

CBs3b TpaguLMii C COBPEMEHHBIMH TEXHMKAMH JEHCTBUTEIBHO CTAHOBUTCS MOIIHBIM
TIeArorMIecKuM pecypcoM. CyTb B TOM, 4TOOBI HE MPOTHUBOIOCTABIITH MX, 3 HAXOJUTh TOUKH
TMIePECEUEHHST: TPAULIMH JAI0T IIPOYHYIO 0a3y, IICHHOCTH U POBEPEHHbIE BPEMEHEM NPAKTHKH, &
COBPEMEHHBIC TEXHOJIOTMH JI00aBIAIOT MHTEPAKTHBHOCTH, WHAMBHAYAIN3alMM M OTKPBIBACT
HOBBIC TOPH3OHTEI UL pasBUTHS. 5] momoOpaa HECKONBKO IPUMEPOB, Kak TO paboTaeT Ha
TIPAKTHKE.

B m3yuennu KyJbTypHOTO Hacjequsi. HapoaHble MPOMBICIBI (XOXJIOMa, IKelb, Majiex) —
9TO JKMBask TPAIULSL. B 00ydeHH: MX MOXXHO M3ydaTh depe3 MPOEKTHYIO JIESITeIBHOCTE: CHadasa
OCBOUTh 0a30Bble MPHUEMBI, a 3aTeM C TOMOIIbI0 HU(POBBIX HHCTPYMEHTOB (HAmpumep,
Heifpocerell WM rpaduueckoro auzaiiHa) co3arb COOCTBEHHYIO MHTEPIPETALMIO, COSIMHUB
HCTOPHUYECKOE HACIICINE C COBPEMEHHBIMH SCTCTUYECKUAMH 3aIPOCaMU. ITO IIOMOTraeT COXPaHUTh
KyJIBTYPHYIO HICGHTUYHOCTb M OTHOBPEMEHHO TI0Ka3aTh aKTyaIbHOCTb TPa LML
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B opranmsanun yueGHoro npouecca. KiaccHO - ypouHas CHCTeMa — 3TO YCTOSIBILASICS
nefarormyeckast Tpaguiws. Ho €€ MOXKHO TBOpUYECKH aJanTHpOBaTh: COYETATh KIIACCHUECKHE
JICKLIUH C OHJIAHH - ICKYCCHSIMH, TPAIUIFOHHBIE IOMAIHNE 3a1aHus ¢ IU(poBbIMU TTOPTHOIHO,
MPOEKTHYIO paboTy, TZe 4YacTh OTANOB BBIOJHSIETCS B BHPTYILHOM MPOCTpaHCTBE. Tak
COXpAHSeTCSl  CTPYKTYPUPOBAHHOCTb, HO  TOSBISIETCS  OOJNBIIE  BOSMOMKHOCTEH ISt
B3AMMOJICHCTBHS M CAMOCTOSITEITEHOCTH YUAIIIHXCSL.

B npenosaBaHun npeaMera TeXHOIOIHH (TPYAa).

CBs13b TpauLMii ¢ COBPEMEHHBIMU TEXHUKAMU HA YPOKaX— 3TO MOLIHBI IeIarorHyecKuii
pecype, KOTOpbI TO3BOJIIET HE TOJIBKO OCBaMBATh NMPAKTUUECKUE HABBIKM, HO U TIIyOxe
MIOHNMATh KyJIBTYpHOE HACNEHe, Pa3BHBATh KPEaTHMBHOE M KpUTHUeckoe Mbluienre. CyTb
MOAXO/1a B TOM, YTOOBI MICTIONB30BaTh TPAIUIIMOHHBIE PEMeciia U TEXHHKH KaK OCHOBY, a 3aTeM
JIOTIOJHATB X COBPEMEHHBIMH TEXHOJOTHSIMI U HHCTPYMEHTAMH.

TMouemy 310 padoraer?

CoxpaHeHue KyJIbTYpPHOIO Hacie/usl. 3HAKOMCTBO € HAPOAHBIMU IIPOMBICIIAMHU, IEKOPATHBHO -
TIPUKJIAJIHBIM UCKYCCTBOM, TPAJIMIIMOHHBIMY TEXHOJIOTHSAMH 00paOOTKM MaTepHasoB (BBILIMBKA,
KepaMHKa, pe3b0a 10 AepeBy) MOMOTaeT LIKOIbHUKAM JIYUllle Y3HaTh KyJbTYpy CBOEIO Hapoja,
€0 UCTOPHUIO ¥ LICHHOCTHL.

PazButre TBOpUEcKOro MpIIUIeHMA. VHTerpanms Tpaauimii ¢ COBPEMEHHBIMH TEXHHKAMH
CTHMYJIMPYET KPEaTUBHOCTB: YUEHHKH HE MPOCTO KOMHMPYIOT 00PA3LIbl, a MEPEOCMBICIUBAIOT UX,
HaxoJIs1 HOBBIE PEILICHHL.

[pakTnueckast mpuMeHnMocTs. CoBpeMEHHBIE WHCTPYMEHTBI u  oOopynoBanme (3D -
npuntepsl, UIIY - craHky, mporpaMMupyeMble yCTpOICTBa) MO3BOJAIOT BOILIOIATH B JKU3HB
JlaXKe CaMble CMEJIbIEe UJIEH, KOTOPBIE POMIINCH HA CTHIKE TPAJMLIHI U HOBBIX TEXHOJIOTHIA.

IMoaroroBka kx peambHOCTH. PaboTa ¢ peanbHBIMH, @ HE BUPTYATIbHBIMU OOBEKTAMU YUHUT
IUTAaHUPOBATh, PA0OTaTh B KOMAH/E M PEIaTh KOMIUICKCHBIE 3a[aud, YTO BKHO UL OymyIer
TPO(eCCHOHATIEHO# JIESITENTEHOCTH.

Kak 3T0 MO:KHO peaiu30BaTh HA PAKTHKE

BoT HECKONBKO KOHKPETHBIX IIPUMEPOB:

Ludpooe MozenpoBaHUE TPAIULIMOHHBIX U3EMUid. YUeHUKH CHauala co3zatoT 3D - moziensb
HpeaMeTa HapoIaHoro npomsicia B nporpamme (Hampumep, KOMITAC 3D), a 3ateM mevataror
ero Ha 3D - mpuHTepe. DTO MOMOraeT MOHATh KOHCTPYKIMIO U BHECTH KOPPEKTUBBI [0
(hH3MYECKOI pea3aliH.

Coyeranyie py4qHOTO TpyZa M MPOrpaMMUPOBAHKS. MOXKHO B3SITh 32 OCHOBY TPAJMLHOHHYIO
TEXHUKY (HarmpuMep, BBIIMBKY KPECTOM WM pe3b0y) M JIONONHUTH e 3JIeMEHTaMH
POOOTOTEXHHKH: 3aIpOrpaMMUPOBATh poO0Ta, KOTOPBIH OyIeT aBTOMATIYECKH HAHOCHTB Y30p Ha
TKaHb VUTH BBIPE3aTh JICTAIIH.

IpoekTHAast AESTENLHOCTD ¢ ICTOPUUECKUM KOHTEKCTOM.

[IkonbHUKKM  pa3palbaThiBAIOT TMPOEKT COBPEMEHHOIO MpeaMeTa ObITa, BIOXHOBIEHHBIN
TPAIIIMOHHBIMK (popMamMK (HarpuMep, MeOelb WM TIOCY/Ia B CTHJIC HAPOIHOTO MPOMBICIA),
00OCHOBBIBAIOT CBOH BBIOOD, CCBUIASCH HA HCTOPHYECKHE HCTOYHNUKH MITH TEXHOIOTHH IPOLILIOTO.

Bupryaneaeie mactep - ximacesl U okckypeni. C MOMOIIBIO BUACOYPOKOB ik 3D - TypoB
MOYKHO «TTOCETUTE» MACTEPCKYIO TPOLLIOr0 WM COBPEMEHHOI0 MacTepa, He BBIXOI U3 Kilacca, U
M3YYHTh TPAULIHOHHBIE METO/IBI B INHAMHKE.
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Baskuble ycsioBus ycnexa

VYunrens Kak mpoBopHUK. [leparor JODKEH HE TMPOCTO JEMOHCTPUPOBAThH TEXHHWKH, HO U
OOBSICHATh WX SBOJIIOLIMIO, CBSI3b C KYyJBTYPHBIM KOHTEKCTOM, @ TAKXKE TOMOrarh YYCHHKaM
AHAJIM3UPOBATH CBOM PEILICHHSL.

Yuér Bo3pacTHbIX 0COOCHHOCTEH. J[1 MyTaIINX HIKOJIBHUKOB AKLICHT JIENIAeTCsl HA OCBOCHUN
0a30BbIX NMPUEMOB M CBSA3M C TPAIMIMAMH, a CTAapIICKIACCHUKM Y)Ke CIocoOHbI K Ooree
ITyOOKOMY IIPOEKTUPOBAHUEO U MHTETPALIAN TEXHOJIOTHA.

Takum 00pasoM, COEIMHEHHE TPAIMIMK C COBPEMEHHBIMH TEXHHKAMU IPEBPAIIACT YPOKU
TEXHOJIOTHH B TIPOCTPAHCTBO U MEKIUCIHMIUTHAPHOTO 00y4CHNS, T/ie HCTOPHS, TBOPYECTBO U
HHKEHepHsi paboTaroT BMECTE, FOTOBS IIKOJIBHUKOB K )KH3HU B TEXHOJIOTHYHOM MHE.

I1pueny npuMeps! TPaAUIMOHHBIX peMEcer, KOTOPbIE XOPOIIO COUETAOTCS ¢ COBPEMEHHBIMU
TEXHUKAMHU:

BoimmBka. AHamM3 TpaJuIMOHHOrO opHameHTa. /[laiite ydeHWKaM (parMeHT HapOIHOM
BbIIMBKY (Hampumep, Kypckoll ryOepHHM) M TOHNPOCHTE BBIIEIMTH Oa30BblE 3JIEMEHTHL:
KPECTHKH, POMOBI, JIMHUH, «IPEBO KU3HW». Jlanbllle NPeUIoKUTe OMUCATh STH AIEMEHTHI Kak
«Ha0Op rpahUIECKUX MPUMHUTHBOBY — OyATO 9TO KO WX ACTATN KOHCTPYKTOPa. DTO y>Ke MOCT
K COBPEMEHHBIM MOX0aM: B u3aiiHe 1 3D Takue mpréMbl UCTIOB3YIOT IIOCTOSIHHO.

Cwmbicnt u Qynkims. OOcyaurte, 3a4eM B TPAIMIMOHHOW BBINIMBKE OBUIA OMpEICIEHHbIC
MOTHUBBI (00€per, CTaTyc, NMPUHAIISKHOCTh K MeCTHOCTH). IlycTh y4eHWKH chopMymHpyroT
«(yHKIMOHATIFHOE Ha3HAYEHHe» y30pa B 2—3 IyHKTaX. JTO TPUTOIMTCS, KOTZIa OHH OyayT
MIPUJTYMBIBaTh COBPEMEHHYIO BEPCHIO: BElllb IOJDKHA HE TOJIBKO KPACHBO BBIIVIS/IETh, HO M PELIaTh
3aaqy (Harpumep, ObITh 3aMETHOM, YI00HOH, SKOJIOTHIHOIA).

CBs13b TpaWIMii C COBPEMEHHBIMH TEXHHUKAMH Ha ypokax «TexHoioruu (Tpy/a)» — LEHHBIA
TIEZIArOTMYECKUH Pecype, KOTOPbIi MO3BONISET CENaTh MPEAMET He MPOCTO MPUKIIAIHBIM, a T10 -
HACTOSAIIEMY Pa3BUBAIOIIMM U COLUAIBHO 3HAYMMBIM.

WHTerpatwst TpaIuIMOHHOTO PEMECICHHOIO OINbITa M COBPEMEHHBIX TEXHOJIOTHIl peraer
Cpasy HECKOJIBKO 00pa3oBaTelbHbIX 3a/1a4. Bo-TIepBbIX, OHA (POPMHUPYET Y YHAIIHXCsl yBOKCHUE K
KyJIETYpPHOMY HACIIEIIMIO M TIOMOTaeT OCO3HATH MPEEMCTBEHHOCTh TOKOJICHHMI: depe3 MPaKTUKY
JIeTH BUJUIT, YTO CTapHHHbBIC MPUEMBI pabOThI ¢ MAaTEpUAIIOM — 3TO HE My3eHHas PelKOCTb, a
npoBepeHHast 0a3a, Ha KOTOPOH MOXKHO CTPOWTb HOBBIE pelleHHs. Bo-BTOpbIX, TaKOH MOAXOJ
pa3BuBacT (DYHKIMOHAIBHYIO TPAMOTHOCTb: YYECHHKHM Y4aTcsl afalTUpPOBaTh 3HAHHS IIOX
pealbHbIC YCIIOBUS, KOMOMHHMpPOBaTh pasHbIC CHOCOObI O0OpabOTKH MAaTepualioB, YYHTHIBATH
SKOHOMMYECKHE M DKOJIOrHYeckre (HakTopbl. B-Tperbux, COeIMHEHHEe PpYy4YHOTO TpyAa C
1QpoBbIMU HHCTpYMeHTamu (3D -MozaenmpoBaHueM, TpaduuecKUMU PeIaKTOpaMHt, pacuéTaMu B
Tabrmiax) GopMUpYeT HABBIKH, BOCTPEOOBAHHEIC B COBPEMEHHBIX MPO(EcCHsIX, — OT Au3aiHepa
M TEXHOJIOTa JI0 MHKEHEpa U MacTepa KpeaTHBHBIX HHIYCTPHIA.

INpaxTyueckass peanm3anys 3TOro pecypca HauOosnee >(pQeKkTuBHa uepe3 IPOEKTHYIO
JISITENIBHOCTD, A€ TPAJMIMA CTAaHOBUTCS OTIPABHOM TOYKOW, a COBPEMEHHBIE METOIbI —
MHCTPYMEHTaMH JUIs TBOPYECKOTO IepeocMblciieHns. Harprumep, u3yyas HapoJiHbIe OpHAMEHTHI,
IIKOJBHUKK MOTYT OLM(POBaTh y30pbl, PAcCUMTaTh MX MacITabUpOBaHWE, IMOJoOpaTh
COBPEMEHHBbIC MaTepuaibl M Ji@Ke CIpOeKTUpoBaTh m3neimme Ha 3D-mpuntepe. Tak ypok
MPEBPALIACTCS B MHHU-MOJENb PEATbHOTO IPOM3BOJCTBEHHOIO LMKIA: OT MCCIENOBAHUS M
3CKH3a JI0 PaciéTa ce0ECTONMOCTH 1 PE3CHTAIIH IPOAYKTA.
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JInst yuuTenst Tako# TO/IX0/] — BO3MOXKHOCTh BBICTPOUTH MEXIIPESAMETHBIE CBSI3H (C HCTOPHEH,
MAaTeMaTUKOH, MH(OPMATHKOH, SKOJIOTHEH) M IPEVIOKUTh YYEHHMKaM pasHbIe TPACKTOPHUH
OCBOCHHMSI MaTepuaia: OJIHH CHJIbHEEC B PYYHOM TpYJE, JIPYrHe — B LU(POBBIX TEXHOJOTHSIX,
TpEeTb — B OpraHM3alu paboThl KOMaHIbl. BaxkeH M BocmmTaTeNbHbIN d(dekT: padota c
TPAIULISIMU  CITOCOOCTBYET (JOPMHPOBAHHIO LIEHHOCTHOIO OTHOIICHHS K TPYyAy, OSpekKHOMY
HCIIOJIB30BAHUIO PECYPCOB U IIOHUMAHHIO POJIM PEMEciia B KyJIbType OOIIecTBa.

Taxum 00pa3oM, CHHTE3 TPaaULMI U COBPEMEHHBIX TEXHUK Ha YPOKaX TEXHOJIOIMH — 3TO HE
IIPOCTO MHTEPECHBII METOMMUECKHIT IIPUEM, @ CIIOCO0 CIeNaTh MPEIMET aKTyaIbHBIM, JITIHOCTHO
3HAUMMBIM U MPO(ECCHOHATBHO OPUEHTUPOBAHHBIM. OH MOMOTaeT MIKOJIBHUKAM YBHICTb, KaK
TPOLIJIOE W HACTOSIIEE COENMHAIOTCS B NMPAKTHYECKON JEATENBHOCTH, M JIAET UM MHCTPYMEHTBI
JUTSI OCO3HAHHOTO BBIOOpa JAJbHEHIIero myTH — Oyab TO NPOAOIDKEHHE OOydeHHs B cdepe

TIPUKJIAJHBIX UCKYCCTB, TEXHUUECKUX CHEIMANTBHOCTEN HIH IPEeIIPUHIMATENIbCTBA B KPEAaTUBHOM
SKOHOMUKE.
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ENBIO0 aHATN3a MAPKETUHTOBOW MH(OPMAIINK, ONPEISTICHHUS MX PEUMYIIIECTB U HEJIOCTATKOB, a
TaKKe BO3MOXKHOCTEH IPUMEHEHHS B COOTBETCTBUH C 33]1a4aMU MapKETHHIOBOT'O UCCIICIOBAHHSL.
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This paper examines a generalization of econometric methods and models for analyzing
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MapKeTHHIOBBIE WCCIIENIOBAaHUS — 3TO HCCIENOBAHUE MAapKETHHIOBOM CpEIbl, B KOTOPOM
cymiecTByer (MpMa, TOBEJCHHE TOTpeOUTENel, KOHKYPCHTOB W PBIHKOB, IJIE OHH
B3aUMOJICUCTBYIOT. DTH HCCIICIOBAHUS MPOBOIATCS C LEIbI0 OOOCHOBAHHS XO3SHCTBEHHBIX
pEIICHHIT OTHOCHUTENFHO PHIHOYHBIX BO3MOMKHOCTEH M YTpo3, TOTPEOHOCTEH MOTpeOuTeNel,
YMCHBIIICHHST HEOIPE/ICTICHHOCTH M PUCKa (YHKIMOHHPOBAHMS TPCSANPUSTUSL. Pesynbratom
MAapKETHHIOBBIX HCCIICIOBAHUIl SIBIISICTCSl MapKETUHIOBass MH(OpMalKsi O IMOTPeOHTENsIX
TIPOJTYKIIMHY, KOHKYPEHTaX WM YCIOBUSIX PBIHKA. YCOBEpIICHCTBOBAHUE METOJOB O0pabOTKH U
aHaM3a MapKETHHTOBOM HMH(OPMAINK SIBISICTCS BaKHBIM (DAKTOPOM  YCOBEPIICHCTBOBAHHSI
CHCTEMBI YNPABJICHHS TPESIIPUSTHEM, YTO B CBOIO O4YEpeIb HEBOSMOXHO 0O€3 NpPHMEHEHUs
9KOHOMHKO - MaTeMaTHiecKuX MeTosioB [1]. TIpenmyriecTBOM 3THX METOOB €CTh TO, YTO OHU
COBEpILICHCTBYIOT ~ CHUCTEMY  MapKETWHIOBOM  WH(OpPMALMK,  YCKOPSIIOT — IIPOBEICHHE
SKOHOMMYECKOTO aHAIN3a, YIIIYOISIOT KOJIMYECCTBEHHBIM AHANM3 SKOHOMMYECKHX IPOOIIEM,
TI03BOJISIIOT OLICHHUTD BJIMSIHUE OT/CNBHBIX (JaKTOPOB HA Pe3yJIbTaThl ASSITEIbHOCTH MPEATPHSITHSI,
TIOBBIIIAIOT TOYHOCTh PKOHOMHYECKHX pacdeToB. B CB3W ¢ ATHM mpHOOpeTaeT akTyalbHOCTh
MPUMEHEHHS] SKOHOMHKO - MaTeMaTHYECKUX METOJIOB M MOJICIICH ISl pEILICHHs] MAPKETHHIOBBIX
3a/1a4.

[upokoe TpuMeHeHHe B MAPKETHHIOBBIX HCCIIEAOBAHKSX MPHOOPETAIOT SKOHOMETPUUECKUE
METOAIBI W MOJEJH, OCHOBHBIM IIPEUMYIIIECTBOM KOTOpBIX SIBISIETCS  (hOPMATM30BAHHOE
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HPEJICTABIICHHE PEATbHBIX MAPKETUHIOBBIX MPOLECCOB. TaK, OCHOBOM Uil IIPOBEIECHUs
Ka4eCTBEHHOTO0 JKOHOMETPUYECKOTO HCCIIEAOBAHMS SIBISIETCS TEOPETHYEeCKas SKOHOMHKO -
MaTeMaTu4eCKast MOACIIb U JICT aJIbHBIA CTATUCTUUCCKHUI aHaIN3 JAHHBIX, HA OCHOBAHUU KOTOPBIX
OCYILECTBIISIETCS IMITMPHYICCKHI aHATN3. DKOHOMETPHYECKHE CIIOCOOBI TTOJIE3HBI ISl IPOBEICHHS
AQHAJIMTUYECKON W TIPOTHO3HOW MAapKETHHTOBOW NeSTENHHOCTH. MapKeTHHroBas JeSTeNbHOCTh
CBSI3aHA C IIPOJIBIDKEHUEM TOBapa Ha PBIHKE, C MakCUMu3aLueil 00beMoB mpoaax [2].

K 9SKOHOMETpHUYECKMM METO/aM, WCIONb3yeMbIM B MapKEeTHHIOBBIX —HCCIICIOBAHMSIX,
OTHOCSITCSL METOJBl KOPPEJSLMOHHO - PErpeCCHOHHOTO aHAM3a, JMCIECPCHOHHOIO aHAIN3a,
SKCTPAIOJIALMOHHBIE METO/IbL, 3BPUCTUUECKUE U T.J. OTMETUM, YTO METObl KOPPEISLIHOHHO -
PErpecCHOHHOTO aHAIM3a YCTAHABIMBAIOT B3aMMOCBSI3H MEXLY MapaMeTpaMy HCCIEN0BaHUS |
(axTopamy, BIMSIOIIMMYI HAa HUX U UCIOJIB3YEMbIMH U IIPOIHO3UPOBAHUS IIOBEACHNS 00bEKTa
(HarpuMep, MOJIENTH TIPOTHO3UPOBAHHSI CIIPOCA).

B pesynbrare KOpPEALIOHHO - PErPECCHOHHOTO aHAIN3a AACTCs CTATHCTUIECKAs OLIEHKA STOH
CBSI3M U pa3paldaTbIBacTCsl YPaBHEHUE PErPECCUM, TO €CTb YPABHEHHE 3aBUCHMOCTH MEKIY
Pe3yIBTATHBHBIM TOKa3aTeNeM U (akTopaMu. YPaBHEHHE PErpeccHy SIBISETCS IECKPUITUBHOM
MAaTeMaTUYeCKOH MOJEIbI0 U3ydacMOll 3aBUCUMOCTH. 3aMETHM, YTO PErpPeCCHOHHAs MOJEIb
JIOJDKHA COOTBETCTBOBATH PEANIbHON MApKETHHIOBOHM CUTYALH ¥ BKJTIOYATh JI0CTATOYHOE YHCIIO
onpenenstonmx ee (axkropoB. OOHApYKEHHAs KOJIMYECTBEHHAs! 3aBUCHMOCTbD CIIY)KHT OCHOBOM
VTS TATTbHEHIIIEro Ka4yeCTBEHHOTO aHAIIM3a 1 BHIBOJIOB.

BbiBozibl. TaxiM 00pa3oM 5KOHOMETPHYECKOE MOZAEIMPOBAHUE SIBIIIETCA HauOosIee BayKHbIM
STalloM B MPOLECCE YNPABICHUS MapKETHHIOBOH JAEATENbHOCTBIO. Bup SKOHOMETpHYECKHX
MoJierieit BRIOMpaeTes B 3aBUCUMOCTH OT T1eJIel MAPKETUHIOBBIX HCCIICAOBaHUMA. J{ist yCren o
peaM3aly IOCTPOCHHBIX 9SKOHOMETPUYECKUX MOJeNed HeoOXoauMo O00ECHeunTh HX
COCTA3ATENBHOCTh M BBIOPATh JIyWIIYI0 MOJENh Ui HPOTHO3UPOBAHHS OOBEMOB IPOJIAXK,
KOPPEKTUPOBKH IUTAHOB B COOTBETCTBHH € Pa3pabOTaHHBIMU MOJCIISIMH.
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B coBpeMeHHBIX YCIOBUAX IVIOOQIM3ALMK M CTPEMUTENIBHOTO Pa3BUTHS MH(OPMAIMOHHO -
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI JHKUTAIIM3AIMS CTala KIFOUEBBIM TPEH/IOM, BIIMSIOIIAM Ha
BCE aCHEKThI OOIIECTBEHHOMN KU3HU 1 XO3SHCTBEHHOHN IESTEbHOCTH. DKOHOMUYECKUE CHCTEMBI
CTAJIKMBAIOTCSI ¢ HEOOXOMMOCTBIO a/IalTalli K HOBBIM YCJIOBHSM, I/i¢ IIM(POBBIC TEXHOIOTHH
HE TOJBKO (JOPMHUPYIOT HOBBIC BO3MOKHOCTH JUJIsl pa3BUTHsI OM3HECA, HO U OIPE/ICIISIIOT YPOBCHb
KOHKYPEHTOCIIOCOOHOCTH.

JInpKuTanizaiys I3MEeHsIeT TPAIIMOHHBIE MOJICIH BEJICHHUs OU3HECa, YCKOPSAET MHTErPaLio
MHHOBAIIMOHHBIX PEIICHNWH B MPOW3BOJCTBCHHBIC U YIPABICHYCCKUE IPOLIECCHl, a TaKKe
OKa3bIBaeT BIIMSHME HA MOBe/eHHe rnotpedureneil. OHa CTAHOBUTCS HEOTHEMIIEMBIM JIEMEHTOM
YCTOMYMBOTO 3KOHOMMYECKOTO pocTa, oOecrieunBas Oosiee 3(PQEKTHBHOE HCIIOIb30BaHUE
PECYpCOB, ONTHMHU3ALMIO MPOLECCOB M CO3IAHHE HOBBIX PBIHOUHBIX BO3MOMKHOCTeH. OpHaKo
BHEJIpeHHE LU(POBBIX TEXHOJIOTHH CBS3aHO HE TOJIBKO C BO3MOXKHOCTSIMM, HO M C BBI30BaMH,
KOTOpBIC TMOSIBIISIFOTCS  TIepesl IKOHOMMYECKHMMH CHCTEMaMM: DHCKH KHOepOe30I1acHOCTH,
HEOOXOIMMOCTb TIEPENOArOTOBKY KaJIpOB, TEXHOJIOTMYECKast 3aBUCUMOCTb U IIU(POBOIT pa3pbiB.
OTH acHeKThl JIENAalT BONPOCHI JMKUTAIM3ALNN OCOOCHHO AaKTyaJIbHBIMH B KOHTEKCTE
HCCTIEIOBAHNS KOHKYPEHTOCIIOCOOHOCTH HAIMOHATBHBIX M TTIOOATBHBIX SKOHOMHUK [ 1].

Jlnpkutanisaiys (Wi LEpOBU3aLKs) — 3TO MPOLIECC HHTErpaliy HU(POBBIX TEXHOJIOTHI BO
Bce cdepbl OOMIECTBEHHOW JKM3HM M OW3HEca, NMPEANONaralolyi Iepexo] OT aHaJIOrOBBIX
METO/IOB  paboThl K 1H(pPOBBIM. Bce 3T0 MO3BOIMSET YNPOCTUTH MPOLECCHI, OBBICHTH
3¢ heKTUBHOCTD U 0OECTICYUTH TOCTYII K TAHHBIM B PEIKMME PEATbHOTO BPEMEHH.

JIpKuTamm3ays — 3T0 MCHOJB30BAHUE LIM(PPOBBIX TEXHOJOIMIA [UI1 M3MEHEHHs OW3HeC -
MOJIC/IM M CO3[aHHUsI HOBBIX BO3MOJKHOCTEH JUIS TOJydeHHs! NMPUObLTH. 110 MHEHHIO YYCHBIX,
JIMDKATATH3ALMS M3MEHSET CII0CO0, KOTOPBIM MBI paboTaeM, YUHMCs, B3aUMOJICHCTBYEM 1 BeJIeM
Ou3HeC, CHOCOOCTBYS CO3[@HHIO HOBBIX BO3MOYKHOCTCH, MOBBIIICHHIO S()(PEKTUBHOCTH |
YIydIIeHnI0 0OCTyKuBaHMsA. JMDKUTAIM3AIMA B COBPEMEHHBIX YCIOBHSIX —CyIIECTBEHHO
HHTErpUpyeTcsi B Nporecchl (PYyHKIIMOHUPOBAHUS 3KOHOMHYECKHX CHUCTEM DPasHBIX YPOBHEH —
JIOKQJIBHOTO  OTPAacieBOro (COBOKYITHOCTb IPEANPHATHH, OCYIIECTBIISIONMX —OIpe/e/IeHHbIC
POZICTBEHHBIE BUJIBI SKOHOMHUYECKOH JEATEHHOCTH), PETHOHAIBHOTO (3KOHOMMYECKAs! CHCTEMa
PEruoHa), HAlMOHATIHLHOTO (HALMOHAIBHAS YKOHOMHKA) M IIOOaTBbHOro (MHPOBas SKOHOMHKA).
Crieiyer OTMETUTb, YTO JIM/DKHTAIIM3AINS CTAHOBUTCS BAKHBIM (DaKTOPOM  TOBBIIICHHUS
YCTOMYMBOCTH SKOHOMMYECKHX CHCTEM B KOHTEKCTE IVIOOANBbHBIX BBI3OBOB, TaKHX Kak
9KOHOMHYECKHE KPU3UCHI, KIIMMAaTHYECKUE H3MEHEHHUS 1 TeONOIUTHYECKast HeCTaOMIbHOCTS [2].

JMmKuTami3anys B [IEIOM TIOBBIIIAET YCTOMIHNBOCTh SKOHOMUYECKUX CHCTEM K TJIOOATEHBIM
Kpu3ucaMm Ornaroziapsi TMOKOCTH, ONTHMH3AIMH PECYpPCOB M OOECIICUCHHIO WHKITFO3WBHOCTH.
Onnako ee BHenpeHHe TpeOyeT MpeooieHus LU(pPOBOro paspbiBa M yCHICHUS Mep
xnbepbe3omacHocTH. JI MaKCHMAaIBHOTO HCIIONIB30BAHMS IMPEUMYINECTB IHIKUTATN3AINN
HEOOXO/IMMBI CTpaTerHiecKue MHBECTULIMH B IIU(POBYIO HHPPACTPYKTYPY, PA3BUTHE HABBIKOB H
nHHOBaMi. CyIecTBeHHOM NpoOIeMOil COBPEMEHHOIO MHpa, BO3HMKAIOMIEH W3 - 3a
HEPaBHOMEPHOTO JIOCTyNa K IM(POBBIM TEXHOJIOTHSIM CPEAM PA3HBIX TPYII HACEICHHS H
PETHOHOB, sABJIsETCS LU(POBOH pa3pbiB. Ero npuurHaMu cuMTatoT reorpauyeckoe HepaBeHCTBO,
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KOIJIla TOpOJCKHE paiioHbl OOJNAJA0T KauyeCTBEHHOH WMH(MPACTPYKTYPOH, a CelbCKHEe |
OTJAJICHHBIC ~ OCTAIOTCSl  HEJOCTATOYHO  OXBAYCHHBIMM; HSKOHOMHYECKOE  HEpPaBEHCTBO,
OIPaHNYMBAIOLIIEE JIOCTYI OSHBIX CIIOEB HACEIICHHS K COBPEMEHHBIM YCTPOMCTBAM U HHTEPHETY;
HEJIOCTATOYHBIH YPOBEHb L(POBOI IPAMOTHOCTH, & TAKXKE KYJIBTYPHBIC U SI3bIKOBBIC Oapbephl,
3aTPyAHAIONINE HCIIOIb30BaHUE TEXHOJIOTUH 3 - 33 OTCYTCTBHS JIOKATH30BAHHOTO KOHTEHTA. [
YMEHBILIEHHS LIU(POBOTO paspblBa HCIIONB3YIOTCS HECKOJIBKO crpareruil. [Ipexae Bcero 3to
Pa3BHUTHE CETEBOH HH(PACTPYKTYphl, OCOOGHHO B pPErHOHAX, HE HMEIOIMMX JOCTyna K
CKOPOCTHOMY MHTEpHETY.

Eme onHoit BakHOM crparterwell sBISIOTCS CyOcMmuu M (PUHAHCOBAs —TIOIJICPIKKA,
MO3BOJIIIONIAS  MAJIOOOECTICYCHHBIM  CJIOSIM  HACEJIGHHS TOJYYHTh JIOCTYH K IM(POBBIM
TEXHOJNOTHSIM. Takue HporpaMMbl Y)K€ PEATM30BaHbl B MHUPE, IJ€ IIKOJIBHUKH IOIy4aloT
OecruiaTHbIe HOYTOYKH, a ceMbH — cyOcuauu Ha MuaTepHer. [ToBbiienue 1poBoii rpaMOTHOCTH
SBIICTCS €lIe OJHMM KJIIOYEBBIM HalpaBlICHUEM. Y4eOHble HPOrpamMbl Ui PasHbIX TPYIII
HACEJICHHs! TIOMOTAIOT OBJIAJIETh 0A30BHIMU HAaBBIKAMH PaOOTHI C LU(PPOBBIMU HHCTPYMEHTAMU.

BeiBoabl. MTak, apmkuTamM3alyms SBISETCS MAcCHUBHBIM (DaKTOpOM TpaHc(hopMaluud U
THOBBIIECHNS KOHKYPEHTOCIIOCOOHOCTH COBPEMEHHBIX OSKOHOMHYECKHMX CHCTeM. braromapst
MHTETpayy [U(GPOBBIX TEXHOJIOTHI B OM3HEC - IPOLECCHl U OOIIECTBEHHYIO SKHU3Hb CO3IAI0TCS
HOBBIC BO3MOYKHOCTH JUIsl TIOBBIIICHNSI 3((EKTUBHOCTH, MHHOBAIMOHHOCTH M aJIaNTallid K
7100 TbHBIM BBI30BAM.
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AHHOTaIMA
B crarbe mpezcTaBieHbl pe3ysbTaThl arpoOalli METOOJIOTHH, Pa3pabOTaHHOH BO BTOPOI
CTaThe, Ha peajlbHbIX CTaTHUCTUYECKHX JaHHbIX Poccuiickoit ®enepaiyu 3a 20002024 rr. u
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JIAHHBIX COLMONOruyeckoro onpoca. Ha ocHOBE MaHENbHBIX JaHHBIX MOCTPOEHA PErPECCHOHHAs
MOJZIeTb  3aBHCHMOCTH YHCJIa OpakoB OT YHCJICHHOCTH JKEHIIWH, YWCIa POJMBIINXCS H
kod(durmenTa pazBoauMocTu. [IpoBenéH KiacTepHslil aHanu3 pernoHoB Poccun 1o GpadHocTH
3a 2023-2024 rr. Ha ocHoBe omnpoca BbISIBICHBI KITIOUEBbIE Oapbephl [UIsl BCTYIUICHUS B Opak u
YPOBEHBb HH(OPMHUPOBAHHOCTH O MEpax TOCYAAPCTBECHHOI TTOAICPIKKH.
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Annotation

The article presents the results of testing the methodology developed in the second article on real
statistical data of the Russian Federation for 2000 - 2024 and data from a sociological survey.
Based on panel data, a regression model of the dependence of the number of marriages on the
number of women, the number of births and the divorce rate was built. A cluster analysis of the
regions of Russia on marriage for 2023 - 2024 was carried out. The survey identified key barriers to
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Anpobansi METONOJIOTUH TIPOBEAIGHA Ha pealbHbIX HaHHBIX Poccuiickoit Deneparyu.
OMnupuyeckyto  0asy COCTaBWIM  O(UIMAIbHBIC CTATHCTHYECKUE JIaHHBIE M JIAHHBIC
COIIMOJIOTNYECKOr0 ompoca. [l perpecCHOHHOrO aHaIN3a HCTIONB30BaHb! BPEMEHHBIE PSIBI 3
20002024 1r. (n=25) ¢ 3aBUCHMO#1 TepeMeHHOW Y — YKCIIO 3aperrCTPHPOBAHHBIX OPaKoB W
HE3aBUCHMBIMH TIEPEMEHHBIMI: X1 — 9HCIIO POJMBIINXCS, X5 — YHCICHHOCTh JKEHIMH, X9 —
ko duimenT pasBoguMocTH. KOppessiiMOHHBIA aHAIM3 BBIBUI CIIEAYIOLIME CBS3H: MEXKIY
YucIioM OpakoB M YMCIICHHOCTBIO keHImMH I = —0,76, ¢ unciom pomuBimxcs r = 0,54, ¢
ko dumentom pazBoguMoct r = 0,34, MyJBTUKO/UIMHEAPHOCTh MEKIy (haKTopaMu
OTCYTCTBYET.

[octpoeno ypaBHEHHE MHOKECTBEHHOM JIMHEWHON perpeccuu:

Y =7936 415 + 0,345xX1 — 0,098xX5 + 53 348xX9.

KoadduimeHTs HHTEPIPETUPYIOTCST CISAYIOMMM 00pa3oM: YBEIHUYSHHE YUCTIA POIUBIINXCS
Ha | MJIH 4YeloBEK NPHBOIMT K POCTy uucia OpaxoB Ha 345 Teic. OTpHuarenbHast CBs3b C
YHCITICHHOCTBIO JKEHIIMH OOBSICHSACTCS] CTPYKTYPHBIMU CIIBUTAMH B BO3PACTHOM COCTaBe: OOIIast
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YHCIICHHOCTb KEHIIMH CTa0MIIbHA, HO JIOJIS JKEHIIMH B OpakocrnocoOHbIX Bo3pactax 20-34 rona
COKpATHJIaCh M3 - 33 BCTYIUICHHS B 3TH BO3pAcTa MAJOYUCICHHOro mokonenus 1990 - X rozios.
[MonoxuTeNnbHBIH KOA(DGUIIEHT TP Pa3BOAMMOCTH YKA3bIBACT Ha CTHMYJIMPOBAHNE OBTOPHBIX
OpaxoB. [Tokazarenu kauecTBa Mozeny: kodhduuuent nerepmunarmu R? = 0,84, F - cratucruka =
36,16, cranmaprHas ommbka perpeccmu = 61 352 Opaka. [lporros wa 2025-2027 1. mo
perpeccuonHo# Monienu: 966,4 Thic. 6pakos B 2025 1., 958,8 Thic. B 2026 1., 951,3 ThIC. B 2027 . —
HOCTENEHHOE CHIDKEHHE ¢ TeMIIoM okoo 0,8 % B ro.

JIi1st aHaM3a PErMOHATbHOM U depeHIMaIin MPOBEAEH HEePapXUUCCKHI KITACTEPHBIN aHAIIH?3
(meron Yopma) 87 cyObektoB PO mo umciy OpakoB 3a 2023-2024 rr. BeigeneHsl ueTbipe
knacrepa. Kiacrep 1 (meramomucel: Mocksa, Cankr - IlerepOypr, MockoBckast obiacts, 3
peruoHa) co cpeaarM yrciioM OpakoB 80 545 B 2023 1. u 73 881 B 2024 . Knacrep 2 (kpymHbie
MPOMBILUICHHBIE pervonsl, 12 permonoB) — 32 570 m 30 290. Knmacrep 3 (cpemmume mo
YUCIIEHHOCTH PErHoHbl, 25 pertoHoB) — 16 795 u 15 527. Knacrep 4 (Manble 1 IeNpeccHBHbIC
peruonsl, 43 pernona) — 6 598 u 6 095. Hanbonee 3HaunTenbHOE COKpAIleHHE YHclia OpPaKoB
HAONFOZACTCST B MErarojucax; KpyIHbIC IPOMBIIUICHHBIC PETHOHBI  JIEMOHCTPUPYIOT
HAMMEHBIIICE CHIDKCHHE, YTO MOXKET OBITh CBSI3aHO C 0ojiee CTaOMILHOW SKOHOMHUECKOM
CHUTyalHei.

KauecTBeHHBI 3Tam  BBINOJHEH HA OCHOBE JIaHHBIX ompoca. Ha Bompoc 00
MH(OPMUPOBAHHOCTH O Mepax MOICPKKH MOJOABIX cemeld 53,6 % orBerm «ia, BUaesn(a)»,
19,6 % — «uer, HO XoTenock OBl y3HATH», 24,7 % — «HET, MHE He HHTepecHO». TakimM oOpaszom,
TIOYTH TIOJIOBUHA MOJIOJIBIX JIFOfIeH (46,4 %) b0 He MHPOPMUPOBAHBL, MO0 HE 3aMHTEPECOBAHBI.
Ha Bonpoc 0 1nosp30BaHiN MepamMul HOZIEPKKH 25,8 % OTBETIIIH «ToMb3yeMest ceiduacy, 32,0 %
— «TI0JTB30BAIMCH B TPOILIOMY, 23,7 % — «He MOIX01M 110 ycioBusiM». OrieHka 3 heKTHBHOCTH
Mep: Tonbko 18,6 % pPECrOHAEHTOB CUMTAIOT MX «I0CTaTo4yHO S(dexrtuBHbIMIY, 37,1 % —
«TI0JIE3HBL, HO HE (P (heKTUBHBI, 18,6 % — «0UTH He BIUSIOT Ha MOE pelenue, 12,4 % — «mano
OCBEZIOMIIEH()».

OCHOBHBIE TIPEMATCTBHS IS BCTYIUICHUS B OpaK: HECTAOMIBHOE MaTepUAIbHOE TIONIOXKEHHE —
38,1 % , orcyrcTBHE COOCTBEHHOTO >KMIbsi — 28,9 % , HeyBepeHHOCTh B maptépe — 22,7 % ,
BBICOKHE TPeOOBaHMS K MapTHEPY — 8,2 % , HeXeNaHWe TepsTh JMUHyIo cBodomy — 7,2 % ,
KapbepHble nem — 6,2 % , puck passona — 5,2 % . MarepuainbHas HeCTaOHIBHOCTB M OTCYTCTBUE
JKUJIBSI SIBIISIFOTCS TJIABHBIMK OapbepaMH, YTO KOPPEIHPYET C BBIBOJIAMH PErPECCHOHHOTO aHAIM3a
0 3HAYMMOCTH JKHIIMITHOTO (haxTopa. I 1aBHbIe (haKTOPBI, BIMSONME HA PEIICHHE O POYKICHIH
peb&Hka: MaTepuabHoe Otarononyune ceMbr — 45,4 % , Hasmune CoOCTBEHHOTO KUIbst — 13,4 %
, COCTOsIHHE 3710poBbsi — 12,4 % , crabunbHas pabota W KapbepHbIe TepcrekTuBbl — 8,2 %
roCy/IapCTBEHHasT OIepKKa — 5,2 % . Mepbl rocyIapCTBEHHOH TOICPKKH 3aHUMAIOT JIHIIb
MATOE MECTO T10 3HAYMMOCTH, YTO OOBSICHSIET MX HU3KYHO BOCHPUHUMaeMYyto d(dektnBHOCTh. Ha
BOIIPOC O BaKHOCTU HAIMUMS COOCTBEHHOH KIIOH ILIOmAM Uil co3maHus ceMbd 86,6 %
OTBETINIM «JIa», Uil pokneHust pedo€aka — 85,6 % «ma». Ilomapmsroniee OOJBIIMHCTBO
PECTIOH/ICHTOB CUHTAIOT JKUJIbE KPUTHYECKH BaYKHBIM (haKTOPOM.

Cnucok uCnoJIb30BaHHOM JTMTepaTyphl:
1. Tloranosa, O. H. OcobeHHocTH 00ydYeHHS! NPEANPHHIMATEILCTBY Ha HEMPOGUIBHBIX

HaIpaBJIeHUSX TIPOrpamMM cpeHero npodeccruoHansHoro oopasosanus / O. H. IMoranosa, A. 1O.
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AHAJIN3 UHOJIAITUOHHBIX PUCKOB B COBPEMEHHbBIX
HAIIMOHAJIBHBIX 9KOHOMUKAX

AHHOTaIWs: B cTathe paccMaTpUBArOTCSl OCHOBHBIE HH(MIISIIMOHHBIE PUCKH, XapaKTEPHbIE IS
COBPEMEHHBIX HAIMOHANBHBIX SKOHOMHK. AHAIM3UPYIOTCS BHYTPEHHHE M BHENIHUE (HaKTOPBI
MHQISIMY, BKIIOYAs POCT COBOKYITHOTO CIPOCA, YBEIHYEHHE MPOM3BOJICTBEHHBIX H3/IEPIKEK,
JICHEKHO - KPEIUTHBIC YCIIOBUS, KOJEOAaHHs IIEH Ha CHIPHEBBIE TOBAPBI, HAPYIICHHS IIETIOUEK
TIOCTABOK, BAIIOTHBIC PUCKA W HMHQIAIMOHHBIE Oxupanus. Oco0oe BHUMAaHHE YIeIsAeTcs
B3aUMOCBS3M  MH(IIIIMOHHBIX ~ TPOLIECCOB € MAKPOIKOHOMHYECKOHW  CTAOWIBHOCTHIO,
9KOHOMHYECKMM ~ POCTOM U 9((HEKTUBHOCTBIO  JCHEKHO - KPSIUTHOH  MOJWTHKH.
PaccMaTpuBaloTCsi  OCOOCHHOCTH  TIPOSIBICHHS HMH(IISIIMOHHBIX PHUCKOB B  PasBUTBIX H
PA3BUBAIOIINXCS SKOHOMHKAX, & TAKKE 3HAYCHHE [IEHTPATHHBIX OaHKOB B TIOIEPYKAHNM [IEHOBOH
crabmwibHOCTH. [I0Ka3aHO, 4TO COBPEMCHHBIC HH()IIMOHHBIC MPOLIECCH MMCIOT KOMIUICKCHBIIT
XapakTep W MOTYT OTHOBPEMEHHO (DOPMUPOBATHCS TIOZ BO3AECHCTBIEM BHYTPEHHHX M BHEIIHHX
(axtopoB. CrermaH BBIBOJ O HEOOXOJMMOCTH KOMIUIEKCHOTO MOHHTOPHHIA WH()ISIIMOHHBIX
PHCKOB, BKITIOUAOIIETO aHATN3 [ICHOBOM JMHAMHUKH, PBIHKA TPy, NEHEKHO - KPEIUTHBIX
YCIIOBUH, BAIIOTHOTO Kypca, MEKTyHAPOIHBIX LIeH U MH(IISIIIMOHHBIX OXKUTAHHIA.

KitroueBble c10Ba: UHQIAIMS, HHPIAIMOHHBIE PHCKH, HAIIMOHATBHAS SKOHOMHKA, IIEHOBAS
CTaOWIILHOCTB, ICHEXKHO - KPEIMTHAS MOJIMTHKA, MHQIISIIIMOHHBIC OXKUIAHUS, LICHTPAIIbHBII OaHK,
MaKpPOIKOHOMIYECKAsT CTAOKIIBHOCTD, COBOKYIIHBIH CITPOC, MPOM3BOICTBEHHBIC H3ICPIKKH.
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ANALYSIS OF INFLATION RISKS IN MODERN NATIONAL ECONOMIES

Abstract: The article examines the main inflation risks affecting modern national economies. It
analyzes both domestic and external inflationary factors, including aggregate demand growth,
rising production costs, monetary conditions, commodity price fluctuations, supply - chain
disruptions, exchange - rate risks, and inflation expectations. Particular attention is paid to the
relationship between inflation, macroeconomic stability, economic growth, and monetary policy
effectiveness. The article considers the specific characteristics of inflation risks in advanced and
emerging economies and examines the role of central banks in maintaining price stability. It
demonstrates that contemporary inflationary processes are complex and may simultaneously result
from several domestic and external factors. The study concludes that effective inflation - risk
management requires comprehensive monitoring of price dynamics, labor - market conditions,
monetary conditions, exchange rates, international commodity prices, and inflation expectations.

Keywords: inflation, inflation risks, national economy, price stability, monetary policy, inflation
expectations, central bank, macroeconomic stability, aggregate demand, production costs.

Inflation remains one of the most important macroeconomic challenges facing national
economies. A moderate and predictable level of price growth can be compatible with economic
development, whereas persistent and excessive inflation can reduce purchasing power, distort
investment decisions, increase uncertainty, and weaken macroeconomic stability.

Inflation risks have become particularly complex in the contemporary global economy. National
price dynamics are influenced not only by domestic demand and monetary conditions but also by
international commodity prices, exchange rates, geopolitical developments, global supply chains,
labor - market conditions, and changes in inflation expectations.

The inflationary episode that affected many economies after the COVID - 19 pandemic
demonstrated the importance of both demand - side and supply - side factors. The International
Monetary Fund emphasized that the global inflation surge reflected a combination of pandemic -
related supply disruptions, strong demand recovery, commodity - price increases, and subsequent
tightening of monetary policy [1].

The purpose of this article is to identify the principal sources of inflation risk in modern national
economies and to analyze the mechanisms through which these risks affect macroeconomic
stability.

Inflation represents a sustained increase in the general price level of goods and services. Inflation
risk can therefore be defined as the probability that actual or expected price growth will exceed the
level considered consistent with macroeconomic stability.

Inflation risk is important because changes in the general price level affect households,
enterprises, financial institutions, and governments differently. Rising prices reduce the real
purchasing power of households when nominal incomes do not increase at the same rate. For
businesses, inflation can increase production costs and complicate long - term planning.

Inflation also affects the real value of financial assets and liabilities. Unexpected inflation can
benefit borrowers with fixed nominal obligations while reducing the real value of creditors' claims.
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The European Central Bank emphasizes that price stability is essential for sustainable economic
growth and efficient allocation of resources because high and volatile inflation increases
uncertainty for households and firms [2].

Thus, inflation risk should be regarded as a multidimensional macroeconomic risk rather than
simply a statistical indicator of price growth.

One of the traditional sources of inflation is excessive aggregate demand. When demand for
goods and services grows faster than the economy's productive capacity, enterprises may respond
by increasing prices.

Demand pressures can emerge during periods of rapid economic expansion, fiscal stimulus,
strong wage growth, or accommodative monetary policy. If households have access to substantial
credit and disposable income increases rapidly, consumption can rise faster than production.

Fiscal policy can also influence inflation. Large increases in government spending, particularly
when the economy is already operating near capacity, can generate additional demand pressures.

Demand - side inflation is not necessarily harmful when economic resources are underutilized.
However, when the economy approaches its production limits, additional demand may increasingly
translate into higher prices rather than higher real output.

Modern inflation analysis must also consider supply - side factors. Inflation can arise when the
cost of producing goods and services increases.

Important sources include energy prices, wages, transportation costs, imported intermediate
goods, food prices, and shortages of raw materials.

Global supply - chain disruptions can have particularly strong effects on economies that depend
heavily on imported components. The COVID - 19 pandemic demonstrated how disruptions in
production and transportation can generate price pressures across multiple sectors.

Supply - side shocks create a difficult policy environment because monetary tightening can
reduce demand but cannot directly increase the supply of energy, food, or intermediate goods.

The Bank for International Settlements emphasizes that recent inflation dynamics have been
shaped by the interaction of demand, supply constraints, and changing pricing behavior [3].

Commodity prices represent an important external source of inflation risk. Oil, natural gas,
electricity, food products, and industrial metals influence production costs throughout the economy.

An increase in energy prices can directly increase household expenditure on fuel and heating. It
can also indirectly affect prices through higher transportation and production costs.

The impact is particularly significant for countries that are highly dependent on imported energy
resources. Exchange - rate depreciation can amplify the effect because imported commodities
become more expensive in domestic currency.

Commodity - price shocks therefore represent a major channel through which international
economic developments affect domestic inflation.

Exchange rates play an important role in determining inflation dynamics in open economies. A
depreciation of the national currency increases the domestic - currency price of imported goods and
services.

The pass - through from exchange rates to domestic prices varies between countries. It depends
on the structure of imports, market competition, monetary policy credibility, and the proportion of
imported inputs used in domestic production.

93



Emerging - market economies can be particularly exposed to exchange - rate inflation because
imported energy, food, machinery, and intermediate goods may represent a substantial share of
domestic consumption and production.

Exchange - rate instability can therefore create both direct and indirect inflationary pressures.

Inflation expectations are among the most important factors determining future inflation. If
households and firms expect prices to increase significantly, they may adjust their behavior in ways
that contribute to actual inflation.

Employees may demand higher wages to compensate for expected increases in living costs.
Firms may raise prices in anticipation of higher production costs. Consumers may accelerate
purchases to avoid future price increases.

This process can create a feedback mechanism between expectations and actual inflation.

Central - bank credibility is therefore essential. When economic agents trust that monetary
authorities are committed to price stability, inflation expectations are more likely to remain
anchored.

The IMF identifies anchored inflation expectations as an important condition for preventing
temporary inflation shocks from becoming persistent [4].

Central banks play a central role in managing inflation risk. Their primary instrument is usually
the policy interest rate, although they may also use balance - sheet operations, reserve requirements,
communication policies, and other tools.

When inflation becomes excessive, a central bank may increase interest rates to reduce
borrowing, investment, and consumption. Lower aggregate demand can gradually reduce price
pressures.

However, monetary tightening involves trade - offs. Higher interest rates can slow economic
growth, reduce investment, increase debt - servicing costs, and weaken labor - market conditions.

The appropriate policy response therefore depends on the nature of inflation. Demand - driven
inflation may respond relatively effectively to monetary tightening, while supply shocks require a
more balanced approach.

The Federal Reserve emphasizes that monetary policy works with a lag and that policymakers
must consider a broad range of economic indicators when assessing inflationary pressures [5].

Emerging economies often face additional inflation vulnerabilities. Their economies may be
more dependent on imported energy and food, foreign capital, and exchange - rate stability.

Currency depreciation can quickly increase import prices. External financial conditions can also
affect domestic interest rates and capital flows.

Fiscal constraints may limit the ability of governments to provide broad support to households
during inflationary episodes. At the same time, social consequences can be more severe because
lower - income households generally spend a larger share of their income on essential goods.

The World Bank emphasizes that inflation can have particularly significant welfare effects in
developing economies and can complicate poverty reduction and economic development [6].

Therefore, inflation management in emerging economies requires attention to both
macroeconomic stability and social protection.

Inflation can also reflect structural characteristics of national economies. Weak competition,
concentrated markets, inefficient logistics, labor shortages, and low productivity can increase the
likelihood that cost shocks will translate into persistent price increases.
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Institutional quality is also important. Weak monetary - policy credibility can cause inflation
expectations to become unstable, increasing the difficulty of restoring price stability.

Productivity growth represents an important long - term mechanism for reducing inflationary
pressure. When productivity increases, enterprises can expand output without proportionally
increasing production costs.

Structural reforms that improve competition, infrastructure, productivity, and labor - market
flexibility can therefore complement monetary policy in reducing long - term inflation risks.

Effective inflation - risk management requires a comprehensive monitoring system.
Policymakers should analyze not only headline inflation but also core inflation, producer prices,
wage growth, unit labor costs, commodity prices, exchange rates, credit conditions, and inflation
expectations.

It is also important to distinguish temporary price shocks from persistent inflationary processes.
A short - term increase in energy prices does not necessarily imply permanent inflation. However,
if the shock spreads into wages, services, and expectations, the risk of persistent inflation increases.

Central banks should therefore combine quantitative indicators with qualitative analysis of
supply conditions, business pricing behavior, and consumer expectations.

Fiscal and structural policies can complement monetary policy by addressing supply constraints
and protecting vulnerable households without generating excessive additional demand.

Inflation risks in modern national economies are multidimensional and arise from the interaction
of domestic and external factors. Aggregate demand, production costs, commodity prices,
exchange rates, monetary conditions, labor markets, supply - chain disruptions, and inflation
expectations can all contribute to changes in the general price level.

The experience of recent years demonstrates that inflation can emerge rapidly when several
shocks occur simultaneously. Consequently, effective inflation - risk management requires
continuous monitoring and early identification of potential sources of price pressure.

Monetary policy remains the central instrument for maintaining price stability, but its
effectiveness depends on the credibility of central banks, the anchoring of inflation expectations,
and the broader institutional environment.

At the same time, monetary policy alone cannot resolve structural supply constraints. Long -
term inflation stability also requires productivity growth, competitive markets, resilient supply
chains, adequate infrastructure, and sound fiscal institutions.

The main conclusion is that inflation risk should be analyzed as a systemic macroeconomic
phenomenon. A comprehensive approach combining monetary, fiscal, structural, and institutional
measures provides the strongest foundation for maintaining price stability, protecting household
purchasing power, supporting investment, and ensuring sustainable economic growth.
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BJIMSIHUE BHEILHEM TOPI'OBJIM HA SKOHOMUYECKYIO
CTABWIBHOCTBb PETHOHOB

AnHoTanus: B cratee uccnenyercs BIMSHUE BHEIIHEH TOPrOBIM HA SKOHOMHMYECKYIO
CTaOWIPHOCTh PErHMOHOB. PaccMaTpHBaroTCsi OCHOBHBIE KaHAIbl BO3JCHCTBHS SKCIIOPTHO -
UMIIOPTHBIX ~OIepaliii Ha PErvMOHAJIBbHOE IIPOM3BOJCTBO, 3aHATOCTb, HMHBECTHIIMOHHYIO
aKTHBHOCTb, IOXOIBI W CTPYKTYpHYIO TpaHcdopMarmio dskoHOMHKH. Ocoboe BHHMaHHE
YICISIETCS TTOJNIOKUTENBHBIM ()()eKTaM BHEIITHEH TOPTOBIIH, CBSI3aHHBIM C PACIIUPEHHEM PHIHKOB
cObITa, TIOBBIICHUEM KOHKYPEHTOCIIOCOOHOCTH TPEANPUATHH, NPHUBICUYCHAEM HHBECTHIINMI,
TEXHOJIOTMYECKUM ~ OOMEHOM M JMBepcH(MKAIMed  SKOHOMMYECKOH  JIeSTEBHOCTH.
OIHOBPEMEHHO AHAIM3UPYIOTCST PUCKH, BO3HHKAIOIIME BCIEACTBHE BBICOKOM 3aBHCHMOCTH
PErHOHOB OT OT/ENBHBIX BHEIIHHUX PHIHKOB, SKCIIOPTHON KOHIIGHTpAIWH, KOJeOaHui MHPOBBIX
IICH, BAIOTHBIX W3MEHEHHH, TOPIOBBIX OIPaHMYCHMH W TEONONMUTHYCCKNX (aKTOpOB.
OO0OCHOBBIBACTCSI, UTO BIMSIHAC BHEIIHEH TOPrOBIM HA CTAOMIIBHOCTD PETHOHA 3aBHCHT HE TOJIBKO
oT 00bEMa TOProOBBIX OIEpAlMi, HO M OT CTENCHU JMBEPCU(HKALMKM HKCIOPTA, CTPYKTYpBI
BHEIITHEAKOHOMUYECKUX CBsI3eH, KauyecTBa HH(PACTPyKTypbl M CHOCOOHOCTH PErHMOHAIBHOM
SKOHOMHKH aJIalTUPOBAThCSl K BHEMIHMM 1iokaM. CrenmaH BbIBOJ O HEOOXOAMMOCTH
(dopmupoBaHus  COATAHCHPOBAHHOH PETMOHAIBHOM TOPrOBOM — IIOJMTUKHM, HANPABJICHHOH
OJTHOBPEMEHHO Ha Pa3BUTHE BHEIIHEAKOHOMHYECKOH aKTHBHOCTH M IOBBIILICHHE YCTOWYMBOCTH
PETHOHAIBHON SKOHOMHKHU.

KimoueBble cjI0Ba: BHEIIHSS TOPrOBIS, PErHOHAJIbHAs HKOHOMHUKA, AKOHOMUYECKAs
CTaOWJIBHOCT, AKCIIOPT, HWMIIOPT, BHELIHESKOHOMHMYECKHE CBSI3H, PETHMOHAIBHOE pPa3BHTHUE,
TOPrOBbIE PHCKH, IMBEPCU(HKALNS, KOHKYPEHTOCIIOCOOHOCTb.
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THE IMPACT OF FOREIGN TRADE
ON THE ECONOMIC STABILITY OF REGIONS

Abstract: The article examines the impact of foreign trade on the economic stability of regions.
It analyzes the main channels through which export and import activities affect regional production,
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employment, investment, income, and structural transformation. Particular attention is paid to the
positive effects of foreign trade associated with market expansion, increased business
competitiveness, investment attraction, technological exchange, and economic diversification. At
the same time, the study considers risks arising from excessive dependence on individual foreign
markets, export concentration, fluctuations in global commodity prices, exchange - rate changes,
trade restrictions, and geopolitical factors. It argues that the impact of foreign trade on regional
stability depends not only on the volume of trade but also on export diversification, the structure of
external economic relations, infrastructure quality, and the ability of regional economies to adapt to
external shocks. The article concludes that balanced regional trade policy should simultaneously
promote international economic activity and strengthen regional resilience.

Keywords: foreign trade, regional economy, economic stability, exports, imports, foreign
economic relations, regional development, trade risks, diversification, competitiveness.

Foreign trade is an important component of regional economic development. Through exports
and imports, regions become integrated into national and international production networks, gain
access to external markets, and participate in the international division of labor. Foreign trade can
stimulate production, employment, investment, technological development, and income growth. At
the same time, excessive external dependence may increase the vulnerability of regional economies
to international economic and geopolitical shocks.

The relationship between trade and economic stability is therefore complex. The expansion of
international trade can strengthen a region by diversifying markets and increasing access to
resources. However, a region that depends heavily on one export product or one foreign market
may experience significant economic losses when external demand decreases or trade conditions
deteriorate.

The World Bank considers trade an important engine of economic growth because it expands
market opportunities, creates employment, and supports productivity and income growth [1]. At
the regional level, however, these effects are distributed unevenly because regions differ in
industrial structure, infrastructure, geographical position, and institutional capacity.

The purpose of this article is to examine the main mechanisms through which foreign trade
influences regional economic stability and to identify the conditions under which external
economic integration can contribute to sustainable regional development.

Exports provide regional enterprises with access to markets that are larger than the domestic
market. Expansion of external demand can increase production volumes, encourage firms to invest
in new equipment, and create additional employment.

Export - oriented enterprises can also benefit from economies of scale. When firms operate in
larger markets, they can distribute fixed costs over greater production volumes and potentially
increase productivity.

International trade also allows regions to specialize in sectors where they possess comparative
advantages. These advantages may be based on natural resources, labor skills, technological
capabilities, geographical location, or established industrial competencies.

The World Trade Organization emphasizes that international trade can stimulate economic
growth and employment, while also noting that the effects of trade differ among sectors, firms, and
regions [2].
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Therefore, foreign trade can become an important source of regional growth when external
market opportunities are effectively connected with local productive capabilities.

Export activity has a direct and indirect effect on regional employment. Enterprises producing
goods and services for foreign markets require workers, while increased demand for transportation,
logistics, financial, insurance, and business services generates additional employment.

Export - oriented sectors can also contribute to higher wages when they require specialized skills
and operate with relatively high productivity.

The World Bank's Exporter Dynamics Database demonstrates the importance of examining the
structure of exporters, including the number and size of firms, their growth, survival, concentration,
and diversification [3].

From a regional perspective, a large number of exporting firms can make the economy more
resilient than a situation in which most exports are generated by a small number of enterprises.

However, export dependence can also create risks. If a region relies heavily on a single industry,
a decline in global demand may lead to production cuts, layoffs, and reductions in tax revenues.

Foreign trade can stimulate investment by increasing the expected profitability of regional
enterprises. Companies with access to international markets have greater incentives to modernize
production, improve product quality, and introduce new technologies.

Export growth can also attract foreign direct investment. International companies may establish
production facilities in regions with access to transport infrastructure, skilled labor, natural
resources, and international markets.

Foreign investment and trade can reinforce one another. The WTO notes that foreign direct
investment and international trade are closely interconnected, particularly through global value
chains. Foreign investment can facilitate technology transfer, knowledge spillovers, and export
upgrading [4].

Consequently, regions integrated into international production networks may benefit from both
trade and investment effects.

Imports are sometimes considered a potential threat to domestic production because foreign
goods can increase competitive pressure on local enterprises. However, imports also perform
important economic functions.

Imported machinery, equipment, technologies, raw materials, and intermediate goods can
increase the productivity and competitiveness of regional enterprises. Access to foreign
technologies can accelerate modernization and facilitate the development of new products.

Consumers can also benefit from imports through greater product variety and potentially lower
prices.

The WTO emphasizes that competition from imports can put pressure on domestic producers,
while trade simultaneously provides new market opportunities for other firms [2].

Therefore, the effect of imports should be assessed not only in terms of their volume but also in
terms of their composition. Imports of productive equipment and intermediate goods may
contribute to long - term regional competitiveness, whereas excessive dependence on imported
essential goods may increase vulnerability.

One of the most important factors determining the relationship between foreign trade and
regional stability is diversification.
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A region whose exports are distributed among many products and markets is generally better
positioned to absorb external shocks. If demand falls in one market, enterprises can redirect exports
toward other destinations.

By contrast, export concentration increases vulnerability. A decline in the international price of a
dominant commodity can significantly reduce regional production, employment, investment, and
fiscal revenues.

The World Bank's exporter data emphasize the importance of export diversification and the
structure of exporting firms when evaluating the foundations of export growth [3].

Therefore, regional trade policy should encourage the development of new export products, new
markets, and a broader range of enterprises participating in international trade.

Foreign trade creates channels through which global shocks can affect regional economies.
These include changes in commodity prices, exchange rates, transport costs, tariffs, sanctions,
geopolitical conflicts, and disruptions to supply chains.

Modern economic conditions demonstrate that trade disruptions can spread rapidly across
borders. The OECD notes that regional economic corridors can improve resilience by creating
diversified trade routes and reducing dependence on vulnerable transport links [5].

Regions with limited transport alternatives may experience particularly significant disruptions
when a major logistics route becomes unavailable.

Consequently, trade infrastructure should be considered an element of regional economic
security. Alternative transport routes, logistics centers, digital customs systems, and diversified
suppliers can reduce vulnerability to external disruptions.

Foreign trade can contribute to structural transformation by encouraging regions to develop new
sectors with export potential.

Access to international markets creates incentives for enterprises to improve product quality and
adopt international standards. Competition with foreign companies can stimulate innovation and
productivity improvements.

However, specialization can become problematic if it results in excessive dependence on a
narrow range of activities. Regional policy should therefore balance specialization with
diversification.

The OECD emphasizes that regions differ substantially in their economic structures and
exposure to globalization and that regional development policies should be adapted to the specific
characteristics of individual territories [6].

This means that export development strategies should be based on the competitive advantages
and resource capabilities of each region.

The ability of a region to benefit from foreign trade depends strongly on infrastructure. Roads,
railways, ports, airports, logistics centers, warehouses, and digital communication systems
influence the cost and speed of international trade.

High logistics costs can make regional enterprises less competitive in foreign markets. Efficient
customs procedures and digital trade facilitation can reduce administrative barriers and improve
supply - chain reliability.

The World Bank highlights the importance of border management, logistics, and connectivity
for strengthening trade links and improving participation in international markets [1].
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Investment in trade infrastructure can therefore generate long - term regional benefits by
reducing transaction costs and increasing the attractiveness of the territory for exporters and
investors.

Regional economic stability depends not only on the scale of foreign trade but also on the quality
of trade policy.

An effective regional strategy should promote export diversification, support small and medium
- sized exporters, improve logistics, develop trade - related skills, and strengthen cooperation
between businesses and public authorities.

Regional governments can also help firms identify foreign markets, obtain information about
technical standards, participate in international exhibitions, and develop export - oriented products.

At the same time, regional policy should include mechanisms for responding to external shocks.
These may include temporary financial support, workforce retraining, diversification programs, and
assistance in finding alternative markets.

The objective should not be to isolate regional economies from global markets but to increase
their ability to benefit from international integration while reducing excessive vulnerability.

Economic resilience refers to the ability of a regional economy to withstand shocks, adapt to
changing conditions, and restore growth after disruption.

Foreign trade can strengthen resilience by providing access to multiple markets, technologies,
resources, and sources of investment. However, trade can also weaken resilience when external
dependence becomes excessive.

The key issue is therefore the structure and quality of external economic integration.

A resilient region should combine international openness with economic diversification, strong
domestic production capabilities, flexible labor markets, reliable infrastructure, and effective
institutions.

This approach makes it possible to use foreign trade as a mechanism for development without
allowing external shocks to destabilize the regional economy.

Foreign trade has a significant influence on the economic stability and development of regions. It
expands market opportunities, stimulates production and employment, promotes investment,
facilitates technological transfer, and enables regional enterprises to participate in international
production networks.

At the same time, external economic integration creates risks. Dependence on individual markets
or export products, fluctuations in global prices, exchange - rate volatility, trade restrictions,
geopolitical conflicts, and supply - chain disruptions can negatively affect regional economic
performance.

The impact of foreign trade therefore depends primarily on the structure of regional external
economic relations. Diversified exports, multiple trading partners, developed infrastructure,
competitive enterprises, and strong institutional capacity can transform international trade into a
source of resilience.

The main conclusion is that regional economic stability should not be achieved through reducing
participation in foreign trade. Instead, regions should develop a balanced model of international
integration that combines openness with diversification and risk management.

An effective regional foreign trade strategy should therefore focus on expanding export markets,
increasing the technological complexity of exports, supporting small and medium - sized exporters,
developing logistics infrastructure, attracting trade - oriented investment, and strengthening the
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ability of enterprises to adapt to external shocks. Such an approach allows foreign trade to become
not only a source of economic growth but also an important instrument for strengthening the long -
term resilience and competitiveness of regional economies.
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IudpoBble TEXHONOTMH CTAHOBSTCS HEOTHEMJIEMOM YacThIO CTPATErHYECKOro PasBHTHS
TYPUCTCKUX npemnpusthii B Poccriickoli denepanun, a UX BIMSAHAE OXBATHIBACT BCE KIIFOYEBBIE
OU3HEC - NIPOLIECCH] — OT HMPUBJICUEHHS KIMEHTA JI0 IIOCTCEPBUCHOIO COMPOBOXAeHus [1, ¢. 532].
CoBpeMEHHBIN TYpHU3M M CEPBUC AKTUBHO BHEAPSIOT IU(POBBIC TEXHOJOTHH JISl TOBBILICHHUS
3] EeKTHBHOCTH TPOIIECCOB, YIYUIICHHSI Ka4ecTBa OOCTY>KUBAHUSI M TIPUBJICUYCHUS OOJIBIIETO
YHCIa KIMEHTOB, TIPH 3TOM caM Tporiece MUMPoBOi TpaHCHOPMALIME MOYKHO NPEICTABHUTH, KaK
«CHCTEMHOE M3MEHEHHE JIOTUKH CO3/IaHMs! LIGHHOCTH, OPTaHM3alMOHHBIX MPOLIECCOB U CIIOCOO0B
B3aUMOJICHCTBUS ¢ moTpeduTenem» [3, ¢. 276]. B ycrnoBusx 1udpoBoit riodanisarms muppoBbie
TEXHOJIOTMH «HE MOIYT 3((GEKTUBHO pEaU30BbIBATbCA 0€3 IOMOIMHAIOMMX — (HaKTOPOB:
HOPMAaTUBHO - IIPAaBOBOIO OOECHEUEHMs, YEIOBEUECKOTO IOTEHIMANA, MAaTepUAIbHO -
TEXHUYECKOW 0a3bl, FTOTOBHOCTBIO K OPraHU3aLMOHHBIM H3MEHEHUAMY [2, ¢. 422]. OHako BMecTe
C PEMMYIIIECTBAMH BO3HHKAIOT HOBBIE POOIEMBI M PHCKH, CBSI3aHHBIC ¢ BHEIPEHHEM LIU(PPOBBIX
KaHAJIOB KOMMYHHKAIIUN U TIPOJAXK.

ITudpoBbie KaHabI TIO3BOJISFOT KOMITAHHSM OBICTPO PearnpoBaTh Ha 3arpockl MOTPEOUTENCH,
OIepaTHBHO 00PA0ATHIBATH 3aKa3bl M 00ECIIeUNBATh YI0OHbIH HHTepdeiic B3anMonercTBus. Tem
He MeHee, ObICTpoe pa3BUTUE LU(POBBIX ILIATGOPM MOPOXKIAET PANl CEPbE3HBIX BOIPOCOB U
YIpo3, KOTOpbIe TPeOyOT 0cO0O0r0 BHUMAHUS CO CTOPOHBI OU3HECA U FOCYHapCTBa.

Hcnonp3oBanue 1M(poBbIX KaHAJIOB B COBPEMEHHOM MHTYCTPHH CEPBHCA M TYPU3Ma PUHOCHT
3HAYUTENbHBIE TPEHMYILECTBA, OAHAKO OHO TAakKe COMPOBOMKAACTCS PANOM CHELM(HYecKX
npo0IieM, KOTOpbIE BIUSIOT Ha 3P(EKTHBHOCTH U KOM(OPT NpeocTaBieHus yciyr (puc. 1):

e  Huskwmii ypoBeHb jOBepHs MONB30Baresiell K IMQPOBBIM TEXHOJNOTHSM. MHOTHE
TIOTPEOUTENN HE JTOBEPSFOT EKTPOHHBIM IUIATeKaM M BUPTYaIbHBIM OPOHSM M3 - 33 ONaceHni
10 TIOBOAY 3AIUTHI J[AHHBIX, MOIICHHHYECTBA W KOH(HICHIMATBPHOCTH. Pelnenue 9Toi
po0neMbl TpeOyeT KOMIUIEKCHOIO IIOAXOJA, BKIIOYAIOLIErO MOBBIIEHHE HH(OPMALMOHHON
IPaMOTHOCTH TYPHCTOB U BHEIPEHNE HA/IEKHBIX MEXQHH3MOB 3aILUTHI JIAHHBIX.
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e CIIOXHOCTH C TIOAOOPOM M aianTaryei nepcoHana. TpaauiMoOHHO OPUECHTHPOBAHHBIN Ha
JITYHBIN KOHTAKT, TypH3M U chepa YCIIyT CTAIKHBAIOTCS C HEOOXOMMMOCTEIO 00ydaTh TIEpCOHAI
HOBBIM [H(POBBIM HHCTpPyMeHTaM. YacTo COTPYJHMKH HE YCIEBAIOT aJalTHPOBATBCS K
M3MEHEHHSIM, UTO HETaTUBHO CKa3bIBACTCs Ha KAYECTBE CEPBHUCA.

) Huskwii ypoBeHb 10BepHs MOIB30BaTENCH K IIU(PPOBBIM TEXHONOTHAM

) CIIOXKHOCTH € TO00POM U aJIanTalueii nepcoHana

> HenocraTounoe moHMMaHUe MOBEICHHS OTPEOUTENs B LU(POBOM MPOCTPAHCTBE

OrpaHuyeHHbIE BO3MOXKHOCTH LU(POBOIi cpesibl 171 HOPMHPOBAHUS YHUKAIEHOTO
OIIBITA TOTPEOICHHS

) Bbicokue 3aTparsl Ha pa3paboTKy U MOJICPKKY HU(POBBIX CEPBUCOB

) OrcyTcTBHE €MHOI cTpaTerny HudpoBOro MapKeTHHIa

Pucynok 1 - ITpoGrnems! 1cTonb30BaHust U(POBBIX KAHATIOB
B CEPBUCE U TYpU3ME

e  HenocratoyHoe NMOHMMaHME TIOBEACHKS TOTpeOuTeNs B udpoBoM mpocTpancTse. [Tpu
YIIEHHOM M QHOHHMHOM B3aMMOJEHCTBHH 4epe3 LHU(POBbIC KaHAIbI KOMITAHUSM CIIOKHO
OLICHNTD peanbHble MOTPEOHOCTH KIMEHTa, OCOOCHHO B HECTAHJAPTHBIX Typax. st pereHus
9T TIPOOIIeMBI HEOOXOIMMO Pa3BHBATh AHATMTHKY OOJBIIMX TAHHBIX M TOBBIIIATH TOYHOCTH
TapTeTUPOBAHIS PEKIIAMBL.

e OrpaHHMYCHHBIC BOMOXKHOCTH IM(MPOBOH Cpempl st (HOPMHPOBAHHS YHHKAIEHOIO
ombta noTpebeHus. HecMotpst Ha mepcrektrBbl digital - TEXHONOTHI, KIMEHTHI OTMEYArOT
HEJIOCTATOK KMBOTO OOLICHHSI ¥ MHIMBUIYAIBHOTO TIOJX0/d, CBOMCTBEHHOIO TPaJMIIMOHHOMY
cepeucy. Hampumep, JMYHBIE BCTpeYM OOCCICUMBAIOT Ooliee INTyOOKOE MOTPYXCHHE B
IUTAHAPOBAHIC MYTEIICCTBHA, B TO BPEMs KAk JJIEKTPOHHBIC (POPMBI CO3NAIOT OIITYIIICHHE
00E3/THYEHHOCTH.

e  Bricokne 3arparhl Ha pa3pabOTKy ¥ MOMICPXKKY MH(POBBIX ceprucoB. Co3nanue
Ka4YeCTBEHHOTO caiita, npuioxkenust Wik CRM - cucteMbl TpeOyeT 3HAYUTENBHBIX (DMHAHCOBBIX
BIIOYKCHUH 1 KBATH(UIIMPOBAHHBIX Ka/IPOB. JTa NpobiieMa 0cOOEHHO OCTPO CTOUT IS MAJIOTO |
CpezHero OH3Heca, KOTOPOMY CII0KHO KOHKYPHPOBATB € KPYITHBIMU HIPOKAaMH, 00JIa AIOIIIMI
OOJBIIIMMHU PECYpPCaMH [IJ1s THHOBAIIHHA.

e OrcyrctBue  emmHON  cTparermi  ImdpoBOro  MapkeTwHra.  M3ommposaHHOe
HCTIONB30BAHAE OT/ICIBHBIX 37IeMeHToB digital - MapkeTrHra 6e3 Co3/1aHMs HEIOCTHOH KaMITaHIN
IPUBOJUT K IOTEPE KIMEHTOB, CHIDKECHMIO KOHBEPCHH M HEI((EKTHBHOMY PacXOlOBAHUIO
Oromkera.
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Ot npoOeMbl CBUACTENBCTBYIOT O HEOOXOAMMOCTU INIyOOKOrO aHaau3a U BBIPAOOTKH
9(HEKTUBHBIX CTpATEeruii MO yIPaBIECHUIO (PO IKOCUCTEMOH B chepe cepBrca U TypH3Ma.
Hcnonb30BaHie HOBEHIIIMX TEXHOJOTUHA JIOJDKHO CONPOBOMKIATBHCS TINATENBHOM TPOpabOTKOM
BCEX JTANOB BHEJPEHUs, BKIOUYas OOyuyeHHE IEpPCOHATA, OOECHEYEHHE BBICOKOTO YPOBHS
3AIIUIIEHHOCTH IAHHBIX 1 CO3/IaHNE YCIIOBHI [ yCTOHYMBOTO POCTA JIOSUTBHOCTH KJIMEHTOB.

[pumenenne 1MQPOBBIX TEXHONOTMH OTKPBIBACT HOBBIC TOPU3OHTHI UL NPEIIPUSTHI
cepBHCa 1 TypU3Ma, CLIOCOOCTBYSI POCTY KIMEHTCKOM 0a3bl, yBEUUEHUIO JOXOIOB U YITyUILICHHIO
KadecTBa OOCTyKMBaHWS. Bwmecrte ¢ TeM, mepexox Ha NH(POBBIC KaHAIBI CONPSDKEH C
ONpEZENECHHBIME  PUCKAMH, KOTOpPbIE BaKHO YUMTHIBATH M MMHHMH3HPOBAaTh (puc. 2).
INepeuncrieHHble PUCKH MOKA3bIBAIOT, HACKOIBKO Ba)KEH OTBETCTBEHHBINA MOAXOJ K PAa3BUTUIO
M(POBBIX KAHAIOB B CEKTOPE CEpBUCA M Typu3Ma. [ paMOTHOE yNpaBleHHE STHMH PUCKAMU
HO3BOJIIECT OM3HECY YKPEIHUTDH CBOE MOJIOKCHUE Ha PHIHKE, YBEIUUUTD JOSUILHOCTb KIMCHTOB U
JIOCTHYb JIOJITOCPOYHOI'0 yCIIeXa.

Vrposa HapyuieHus
p Py TexHndeckre cOOM ¥ OTKa3bI

KOH(HIECHIIHATBHOCTH Bospacranue KOHKYpeHIIUH
bunern P YpeHIt HH(PACTPYKTYPbI
JTAaHHBIX
Henocroeprocth
A P Kubepnpecrymnenus u OmmrbKK aBTOMATHU3aLUH 1

uHdopmanuu u

MOMICHHHUYECTBO AJITOPUTMOB
JAC30pUCHTALNA KIIMCHTOB

HeraruBHoe BiusiHue Ha
9KOJIOTHIO

PucyHok 2 — Pucku ucnosnb30BanHus H(PPOBBIX KAHATIOB

CoBpemeHHbIe [TM(POBBIE TEXHOJIOTHH OTKPHIBAIOT OTPOMHBIE BOSMOYKHOCTH JUIs OH3HEca, HO
OZIHOBPEMEHHO HECYT B ce0€ LB CIIEKTP PUCKOB U IPOOJIEM. Y CTpaHEHHE 3TUX HNPEIATCTBUH U
ONTHMH3ALS IPEUMYIIECTB LIM(POBBIX KaHAIOB BO3MOXKHBI O1aroiapsi KOMIUIEKCHOMY TIOIXOJLY
U PSITy LieNIeHanpaBlIeHHbIX Mep. OCHOBHBIC HAIPABJICHHS PELICHHS JTAHHBIX TIPOOJIeM HOKa3aHbI

Ha pHuc. 3.
PemmB mepeurciieHHBle TPOONEMBI M CHU3UB BO3MOXKHBIC PHCKH, KOMITAHHS CMOYKET
9 pexTHBHO HMHTErpuUpoBaTh LHU(PPOBbIE KaHAIbl B OM3HEC - TPOLIECCHL, IOBBICHB

YAOBJIETBOPEHHOCTb KIIMEHTOB M JOCTUTHYB JIyH4ILIMX PE3y/IbTATOB HA PhIHKE.

TaknM oOpasoM, XOoTd IH(POBBIC KAaHAIEI B TypU3ME M CEPBHCE IOBBIIIAIOT KadecTBO
00CITy)KUBaHUS M TIPHOBUIb, OHM HECYT PHUCKH: HapyIIeHHEe KOH(HMICHIMAILHOCTH, HU3Kas
KBaIM(UKALYSA TEPCOHANA UM BBICOKHME 3aTpaTbl. JIId pellleHHs 3THX HpoOsieM HeoOXOIUMO
YCIIIHTB KnOepOe30macHOCTb, 00y9IHTh COTPYIHHKOB M HHBECTHPOBATh B YI0OCTBO IM(POBBIX
cepBucoB. KITFOUEBbIM IIArOM SIBJISICTCS TAPMOHHM3ALMS OHJIANH - U O(IaliH - B3aUMOJICHCTBUS,
YTO MO3BOJMT KOMIIAHUSAM CHU3UTb PUCKA M B IOJHOH Mepe MCIONb30BaTh IPEHMYILECTBA
IM(POBBIX TEXHONOTHIA.
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IMoBbInIeHNE yPOBHS 3AIUTHI IEPCOHAIBHON HHOPMAIUH

OnTumusanus uatepdelicos u yryumenne UX - nu3aitna

dopMHpoBaHHE €IMHOT0 KOPIIOPATUBHOTO CTAaHIApTa KadyecTBa
00CITy)KUBaHUS

CoBepIICHCTBOBAHNUE METOIOB aHAIN3a TOBE/ICHNUS
noTpebdureneit

VHBeCTHIIMY B IOATOTOBKY U IIEPENOArOTOBKY HEpCOHaIa
CTpyKTypHasi HHTETPAIMs OHJIAIH - ¥ 0(JIaliH - KaHAIOB
IIpo3padnocTs HHpOPMALUH U 3aIHUTA IIPaB HOTpeOHTENeH

Opranuzanus 3PEeKTUBHOM CITy>KObI TEXHUYECKOH TOICPIKKI

Pucynok 3 - ITyTu ycTpaHeHHst poOJieM U PUCKOB HCTIONB30BAHMS
(POBBIX KAaHAIOB B chepe CepBHCa U TypHU3Ma
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0e3pabOTHBIX, MITA/ICHYECKON CMEPTHOCTBIO U JI0JIel TOpOJICKOro HaceseHus. Hanbornee cunmbHas
OTpULIaTeNIbHAs CBS3b OOHapy)KeHa ¢ ypOaHM3alMedl ¥ JI0XOJaMH, TIOJIOKHUTEIbHA — C
Oe3paboThiieli M MITQJICHYECCKOH CMEPTHOCTBIO; CB3b ¢ BBII crartucruueckn He3HauMma.
Pe3ynbTarhl HHTEPIPETUPYIOTCS B JIOTHKE IEMOrpa(UecKoro nepexosia.
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Annotation

According to the annual data from Rosstat for 2000 - 2023, the Pearson and Spearman
coefficients were calculated between the number of births, GDP, per capita income, the number of
unemployed, infant mortality and the proportion of the urban population. The strongest negative
relationship was found with urbanization and incomes, while a positive one was found with
unemployment and infant mortality; the relationship with GDP was statistically insignificant. The
results are interpreted in the logic of demographic transition.

Key words
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Bomnpoc 0 Tom, uTO cHiIbHEE CKa3bIBAETCS HA €KETOIHOM YHCIIE POXKICHUNA — SKOHOMUYECKUI
POCT, YPOBEHb JIOXONIOB HIIM CTPYKTYPHBIE OCOOSHHOCTH OOIMIECTBA — OCTAETCS OTKPBITHIM.
JKurreiickoe TpericTaBeHne «deM OOJIbINe JEHET, TeM OobIe JeTei» Ha ypOBHE IENBIX CTPaH
gacTo He paboraer, n Poccus 3mech He WCKmodeHMe. UTOOBI pazo0paThesl B 9TOM, s PEIHIT
TPOBEPHTH, KaKMe MMEHHO MaKpPOIKOHOMHYCCKHEC M COLMAIBHBIC TTOKA3aTeNN CTATHCTHYCCKU
CBSI3aHBI C POYKIACMOCTBIO.

JlaHHbIe B3ATBI M3 OTKPHITHIX MMyOmukaimii Poccrara [1, 2] 3a mepuon 20002024 roos.
PaccmarpuBanich 1iecTb MepeMEHHBIX: YUCIO poauBIIHXCs (Thic. 4e.), BBIT B Tekyrux 1ieHax
(Mpz py0.), CpeaHeIyIIeBble JeHEKHbIE A0X0B! (PyO. / MecC.), YNCIEeHHOCTh 0e3paboTHBIX MO
merononorun MOT (teic. 4en.), kod¢ummeHT MmaneHdeckoii cmepTHOCTH (%0) M JIOJA
ropozackoro HaceneHus (%). [ Kakmol Tapel «pOKTaeMocTh — (aKTopy S BBIMHCIIHI
koodument [Tupcona n koddduiment CrmpMeHa, a MTOTOBYIO KapTHHY CBsi3eid CBEN B
MaTpHIy Koppersimi (puc. 1).
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Puc. 1. Marprra koppemnsmii [Tupcona, 8 Poccun B 20002024 rr.

Marpuiia  Koppesiluii  oOHapy:kuMBaeT 4YETKYI0 CIPYKTypy cBsaseil. Camas cuibHas
OTpULIATENbHAS CBSA3b — MEXJLY POKIAEMOCTBIO U JI0JIei Toposickoro HaceneHust: 1 =—-0,90, p =—
0,92. Poct ypbanuzauuu ¢ 73 % 110 75 % conpoBoIaics MajileHUeM UHCIa POXKICHHI IPUMEPHO
Ha TPETb, UTO MOJHOCTBIO COIIACYETCs C TEOPHUEH AeMOorpadueckoro rnepexoza.

CpenHe tyieBble J0XOIbI TAkKe OTPHIATENEHO KOPPENUPYIOT € YHCIOM POIMBIIMXCS: I = —
0,68, p = —0,73. lupiMi croBamMy, B TOABI AKOHOMHYECKOTO TMOABEMA M POCTa JIOXOJIOB
POKIaeMOCTh B CPEIHEM CHIDKATIACh. DTOT Pe3YJbTaT MOITBEPIKIACT «IeMOTpapuIecKuit
MapajioKc»:  TOBBIIIEHHE  ONIAarOCOCTOSHHMS ~ 4YacTO  CONPOBOXKIACTCS  OTKIIA/bIBAHHEM
JICTOPO’KJICHUH M OpHMEHTAlMel Ha MaJOIeTHOCTh. UMCIEHHOCTh 0e3palboTHBIX TIOKazaia
TMOJIOXKUTENBHYHO CBsi3b: T = 0,54, p = 0,61. BepositHO, 310 00BsICHSIETCS TeM, YT Oe3paboTuIia B
Poccun BbIie cpemmt Mooiéxu 1 B CEILCKON MECTHOCTH, /i€ POKAAEMOCTh TPAIULIMOHHO BBILIE.
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Abstract
The paper addresses the conceptualisation of strategic approaches pursued by international
corporations in adapting and transforming their operations within a multipolar economic
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environment, characterised by institutional fragmentation, divergent regulatory expectations.
Drawing upon a critical reassessment of classical internationalisation theories, the author
distinguishes between surface - level adaptation — altering legal forms and operational footprints —
and deep - level adaptation, which entails revising corporate standards, incentive systems, and
authority distribution.
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DeHoMEH MHOTOIOJIIPHOCTH, OyTydr 3asiBIICHHBIM B MOJIMTUYECKOM JIMCKYpCE €Ilie B KOHIIE
1990 - X roioB, JuIIb B MOCIEJHHAE MSTh - CEMb JIET NPHOOpEN CTaTyC HE MPOCTO
TEONOJIMTHYECKON JIEKIapalliy, HO ONEPAMOHATIBHOM PEabHOCTH, C KOTOPOW BBIHYK/ICHBI
CUMTATBCSl  XO3SHCTBYIOIIME CyOBEeKTHI JoOoro Macmraba. MexmyHapomHbelii  OusHec,
TIPUBBIKILN 32 JECATHICTUS INI00AIN3ALIMHI K SKCTPATIONSALMOHHBIM MOJIEIISIM [IPOrHO3UPOBAHUS,
OKa3bIBaeTCs Iepel; HeoOXOIMMOCTBIO TIEPEecMOTpPa CAMUX OCHOBAHHII CBOGH CTpaTernyeckoi
APXUTEKTYPHL.

TpauIMOHHbIE HIKOJIBI CTPATErMYECKOr0 MEHEHKMEHTa, Oy/Ib TO PECYPCHBIN MOIXO, TEOPHS
OTpACIEBbIX CTPYKTYP WIH JIMHAMHYECKUE CIIOCOOHOCTH, TaK MJIM MHAYE MMILTUIIUTHO UCXOJIHIIH
W3 JIOMYUIEHUsT O TOMOTEHHOCTH BHEIIHEN Cpefbl — WM, 10 KpaiHell Mepe, O BO3MOXKHOCTU
CBCJICHHS €€ Pa3sHOoOoOpasust K OrpaHHYEHHOMY HaOOpy THUIONOTMH (CK&XeM, MO CTENeHH
TypOyJIeHTHOCTH WIJIH 3peiocTH phIHKOB) [1, ¢.99]. MHoromosmsipHas SKOHOMHKA, OIHAKO,
paspymIaeT 3TO JOMYIICHHE CaMbIM PaAUKAIBHBIM 00pa3oM: MHCTUTYIMOHATIGHBIC YCIIOBHS B
Pa3HBIX MOJIFOCAX HE IPOCTO PA3INYHbL, HO 3a4aCTYIO IPOTHBOPEYAT JPYT JPYTy B CBOMX 0A30BBIX
OCHOBaHMSIX — HAJIOTOBbIE PEKHMMBI, CTaHIAPTHI PACKPbITUS HMH(MOpMAIMM, TpeOOBaHUS K
KOPIOPaTUBHOMY ~ YIIPABICHHIO, AHTHMOHOIOJIBHOE pEryJIMpOBaHME, HE TOBOpS YKe O
CAHKIIMOHHBIX P&KUMaX U KOHTPCAHKIIMOHHBIX OTBETAX.

B 9t0it cBsI3M MeTOIONOrHYECKH TPOYKTHBHBIM TIPECTABISIETCS 00paIieHne K KOHIEIHI
MHCTUTYLIMOHATIGHON ~ (DparMeHTaimu, paspabaTblBacMOil B TIOCJICOHHE TOABI B paMKax
CPaBHUTENBHON MOMMTIKOHOMHUU. COTIIACHO 3TOM JIOTHKE, MeXKTyHapOaHast ()HpMa CTAITKMBASTCS
HE C €IMHBIM «3apyOeKHBIM PBIHKOM, & ¢ HA0OPOM €1ab0 CONPSIKEHHBIX MHCTHTYIIMOHAIBHBIX
TIOPSIIKOB, KKIBIA U3 KOTOPBIX HPE/IbSIBISET COOCTBEHHBI HAOOp TpeOOBAHMIA K JIETUTHMHOCTH
U OTePalMOHHOM AP (HEKTUBHOCTH.

INon amanrarmeil B KOHTEKCTE MHOTOTOJISIPHOCTH MBI TIpe/UlaraéM MOHUMAaTh COBOKYITHOCTB
pEaKLMii, HaNpaBICHHBIX Ha MHHHMHU3ALHMIO TPEHHS MEXIy BHYTPEHHHMHU IPOLETypaMH
KOMITAaHMM W BHEIIHAMHU TpPeOOBaHHMSIMU KOHKPETHOW ropucaukimy [2, c.61]. 3mech BaxHO
pazyaTh MOBEPXHOCTHYIO aJaNTallfi0 — M3MEHEHHE FOPUIMYECKOH (OPMBI, JIOKATH3AIHIIO
MPOU3BOJICTBEHHBIX MOIIHOCTEH, HaiiM MECTHOIO MepcoHalila — M IIyOUHHYIO, 3aTPArdBaOLLyO
CHCTEMbI IIPUHSATHS PELLICHNUH, pacrpeieieHUe TTOJTHOMOYHI 1, CAMOE IIABHOE, KPHTEPHUH OLICHKH
3 exTHBHOCTHL.

Habmonenust 3a  JESITENBHOCTHIO HECKOJBKMX KPYNHBIX —€BPOMEHCKMX U A3MaTCKHUX
Koprioparmii (03 TpPUBS3KM K KOHKPETHBIM Ha3BaHMSIM, YTOOBI W30€KaTh W3JIMILIHEN
KOHKPETH3alli{) TIOKA3bIBAIOT, YTO IOBEPXHOCTHAS aMANTaIlFisl CETOAHS OCYIIECTBIIETCS
HACTOJIBKO PYTHHHO, YTO TPAKTUYECKH IIepecTalia J[aBaTh KOHKYPEHTHbIC MpenumyiiecTBa. OHa
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CTajia THTHEHUYECKHM (DAKTOPOM — e OTCYTCTBHE (paTalbHO, HO Camo Mo ceOe TPUCYTCTBHUE HE
rapantupyer Hudero. [nyOumHHas ke ajanTaimys, HampoTHB, TpeOyeT —mepecMoTpa
KOPIOPATHBHBIX CTAaHIAPTOB B OONIACTH KOMIUIACHCA, PUCK - MEHEUKMEHTA H, YTO OCOOEHHO
OOJIe3HEHHO, KOPTIOPATHBHOM KYIIBTYPBL

WnmoctpatuBHbld  1puMep: B OAHOM OPUCAMKIMM HOPMOM CUHMTAETCS arpecCHBHAS
ONTHMI3AIMS HATOTOOOJNOXKCHMS B paMKaX 3aKOHA, B JPYroil aHAIOTUYHBIC CHCTBHS
TPAKTYIOTCS KaK HapyIIeHHE TyXa 3aKOHOJATENhCTBA, a TO M MpsMoe YKIOHeHHe. Kommanms,
TBITAIOLIASACS COXPAHUTh CMHBIA TTOOATBHBIA KOMIUIACHC - CTAHIAPT, HEM30SKHO OKaKETCS
MO0 M30BITOYHO 3aTPATHOM B TIEPBOM CIydae, JUOO PHUCKOBOW BO BTOPOM. EMHCTBEHHBIM
BBIXOZIOM OKa3bIBACTCS MHCTUTYIFOHATEHOE COHACTPAMUBAHKE — PAa3pabOTKa CHCTEMBI «SIKOpEiD»,
TIO3BOJIOMINX ~ yZCPXKUBATh 0a30Bble OTHYCCKHC W OICPAIMOHHBIC TIPUHIMANGI  IIPH
OJTHOBPEMEHHOH THOKOCTH B FIX JIOKAJTGHOI HHTEpIPETaIHL.

MHOTOMONAPHOCTS  HABS3BIBACT TPAHCHOPMAIMIO TI0 HECKOJNBKIM HANpaBleHWsM. Bo -
IePBBIX, 9TO TIEPeCMOTp reorpaduyeckod  JMBEpCH(HUKAIWMN:  TPAJMIMOHHAS  JIOTHKA
pacrpeieNieHHs HHBECTHIIHI 110 CTpaHaM Ha OCHOBE JIOXOTHOCTH M PUCKA 3aMEIACTCs JIOTUKON
pacrpeieNieHust 10 KJacTepaM YCTOWYMBOCTU — IPYIIIAM CTPaH, CBS3AHHBIX SKOHOMHYCCKUMH U
TOJIMTHYECKUMK  COTJIAILICHUSIMH, CO3/IAFOIIMMHU T0JI00Me «Oe30macHbIX 30H» [3, c.144]. Bo -
BTOPBIX, 9TO TpaHc(OpMAaIws (PMHAHCOBOTO KOHTYpA: YIPABICHHE JIMKBUAHOCTBIO H BAIOTHBIMI
PUCKaMH YCIIOKHACTCS. MHOTOKPATHO, TIOCKOJIBKY HCUe3aeT TIPHUBBIMHBIN OSHUIMAapK — T0JUTap Kak
CTa0IWIbHAs SIKOPHAS BAIOTA, BO3HMKACT MOTPEOHOCTh B MYINIETHBATIOTHOM Ka3HA4eHCTBE C
Pa3HBIMH OICPAIOHHBIMH ITMKIIAMH 1 XE/DKEBBIMI CTPATETHSAMH [T K&K0T0 OJTOKa.

B - Tperbrx — 1 910, MoKy, caMoe TPYTHOPEATH3YeMOe — TPAaHC(OPMAIIHS KOPIIOPATHBHOTO
YIPaBJICHIS B CTOPOHY JCLEHTPAIM3ALIE CTPATCIHYECKOro IUIAHApOBaHKsL. 110 TaHHBIM psima
9KCIIEPTHBIX OIPOCOB, TPOBEICHHBIX CPEIN (PMHAHCOBBIX AUPEKTOPOB TPAHCHAIMOHATBHBIX
KOMITaHWH (JAHHBIC 37eCh MPUBOMSATCA BBIOOPOYHO, TIOCKONBKY IIONHOTA OXBaTa He
rapanTapoBaHa), 6onee 60 % pECIOH/ICHTOB YKa3bIBAIOT HA POCT TIOJHOMOUYMH PETMOHATBHBIX
O(pVICOB B TIPHHSTHI MHBECTHIIMOHHBIX PEIIICHFTI.

[lepexomst OT CTPYKTYPBI K HpoLecCy, HEOOXOMMO OCTAHOBUTBCS HA MPHUMHAX, 10 KOTOPBIX
JIKe TIPU3HAHHAS HEOOXOIMMOCTB TpaHC(OPMAIIK HEPEIKO HE PEaTH3yeTCs WIH PeaTi3yeTcs C
CYIIECTBEHHBIM OTCTABaHMEM OT BHEIIHMX HW3MEHEHHid. [IOMMMO OYeBHIHBIX (AKTOPOB —
HHEPIUH KPYITHBIX OPraHi3alliii, IPUBEPKCHHOCTH MCHEKMEHTA MPOIIUTBIM YCIIeXaM H CTpaxa
Tepet HeOMPEeIeICHHOCTBIO — CYIIECTBYET PST MEHEE OUEBHUIHBIX MEXaHI3MOB OJIOKHPOBKH.

OrnvH 13 HUX CBSI3aH C CHCTEMOH OIIGHKH TepCoHaa M OOHYCHBIMM cxeMaMiL. B GompimHcTBe
TpaHCHAIMOHATGHBIX KOPIOpAIMii  KITIOUYEBble TTOKasaTend S(QQEKTHBHOCTH TPUBS3AaHBI K
TOJIOBBIM pe3yJibTataM, Torja Kak 3(QekT oT TpaHcOpMAIMOHHBIX pelleHHi (0OCOOCHHO B
00JIacT! epeKOH(HTY AL MEXKTyHAPOIHBIX ONEpaIii) POSBIIETCS Ha TOpH30HTe 35 JeT [4,
c.85].

Hpyroii Gapbep — KOTHHTHBHBIH, CBSI3aHHBIA C OTPAHMYEHHOM CHOCOOHOCTBIO BBICIIETO
PYKOBOZICTBA BOCHPHHIMATH MHOYKECTBEHHBIE, OTHOBPEMEHHBIE PEATbHOCTU. B MeskIyHapoaHOM
Om3HECe TO YNPOIIEHHE YPEBATO TeM, YTO TOHKHE, HO KPHTHYECKH BayKHBIC [UTIS OTPE/ICIICHHBIX
IOPUCIVIKII HIOAHCHI OKA3bIBAIOTCS BHE MONS 3PCHWS — M TOCNEACTBHS, KaK IPABHIIO,
TIPOSIBIIAIOTCS YoKE B MOMEHT KPH3HCa, KOTJ1a HCTIPABIIATE UTO - JIHOO TO3THO.
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Tepexon k LUGpPOBOIl SKOHOMUUECKOH cpefe, TPAaKTyeMoll B HacTosiuell paboTe He CTOJIBKO
KaK TEXHOJIOTMYECKHI YKIIaJl, CKOJIbKO KaK PEeKUM (DYHKIMOHMPOBAHUS PHIHOYHBIX areHTOB B
MoJie MEPMAHEHTHO OOHOBIISONIMXCS MH(POPMAIMOHHBIX TATTEPHOB, OOBCKTHBHO CTaBHT TIOJ
COMHEHHE IPUMEHMMOCTh KJIACCHYECKUX KaHOHOB (DMHAHCOBOro MeHemkmenrta [1, c.117].
IMocnenue, Oyydn TOCTPOEHBI HA JOIMYIIEHHH O CTALMOHAPHOCTH PacIIpe/IeIeHN KITFOUEBbIX

MapaMeTpoB ¥ JIMHEHHOCTH TPHYMHHO - CIICICTBEHHBIX CBS3€H, JIEMOHCTPHPYIOT BCE
HAPACTAOLIYI0 HECOCTOSTEBHOCTh TP TOMBITKS 3KCTPAIONSIIMA TPEHIOB 32 TOPH3OHT 4—6
KBapTaJIOB.

OIHaKO ClIelyeT OrOBOPHTHCS: 3HAYUTEbHAS YaCTh CYIIECTBYIOMIMX PaboT, ASKIapHPYIONIIX
TMO3UTUBHOC BIIMAHUEC AHAIATAYCCKUX HWHCTPYMCHTOB, CTPAgacT J'H/I60 TEXHOJIOTUYECCKHUM
(eTHIm3MoM (COCPEIOTOYEHHOCTh Ha (DYHKIMOHATE MIaTGopM B YIIEpd comepKaTebHBIM
acrekTam), 00, HATIPOTUB, YPE3MEPHOI a0CTPAKTHOCTBIO, HE TTO3BOJISFOIICH BEPUPHUIIMPOBATH
3asBrieHHble (dekTsl. [IpeanaraeMoe Hccie0BaHUE MbITAeTCs W30exaTh 00X KpaiHOCTEH,
(bokycHpysCch Ha MEXaHN3MaX TPAHCMICCHH — KaKUM MMEHHO 00pa3oM aHATMTHYECKUH CHTHA,
Oy y4u 0OpabOTaHHBIM U BU3yaTH3UPOBAHHBIM, IPE0OpasyeTcs B YIPABICHUECKYIO HHTECHIIUIO, a
3aTeM — B IepepacnpeienieHie (pHHAHCOBBIX TOTOKOB.

3a OTIpPaBHYIO TOUKY MPUHSTA THOPHIHAS METOIOJIOTHsl, KOMOMHHUPYIOIIAsE JIEMEHThI TEOPUN
OINIIFIOHOB PEATHHOTO CEKTOpa (KaKk HanOoJIee aIeKBaTHO ONMHCHIBAIOMICH aCHMMETPHIO PEIICHHUI
B YCJIOBHSIX HETIOJIHOTHI MH()OPMAIIMK) U KOHIICTIIMH TMHAMHYECKUX CIIocoOHOCTel 1o TucH, ¢
TOI CYIIECTBEHHOM MONPABKOM, YTO TOCNEHs Yallle BCErO NPUMEHSIIACh K MHHOBAIMOHHBIM
TpoLIeccaM B LIENOM, @ He K (PMHAHCOBOMY OJIOKY B YacTHOCTH. AJIaNTalyst 3TOro KOHCTPYKTa K
3a7aue YNpaBICHUs JIMKBUAHOCTBIO M WHBECTHLMOHHBIM MOpT(eneM TpeOyeT BBEICHHS
JIOTIOJTHUTEITLHON TIEPEMEHHON — TaK Ha3bIBAEMOM «aHAJTMTHYECKOH 3PEeJIOCTI OpraHM3aliH, T
KOTOpOH TOHMMAeTcsi HE TOJNBKO HAIM4Me MPOrpaMMHOIO OOECHIEUEHHS, HO M YCTOHUMBOCTH
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PYTHHHBIX MPAKTHK pa0OThl C JaHHBIMH, BKIIFOYAs MPOLEIYpbl MX BepU(DHKAIMH, OYUCTKH H
HHTEPIIPETALHH.

31ech K€ KpOETCs TepBOE METOJOJIOTMYECKOE 3aTPYyHEHHE: I10Ka3aTelb aHAIUTHYECKOM
3pENOCTH TPyAHOONEPALMOHANIM3UPYEM U cl1ab0 KoppenupyeT ¢ (HOpMaIbHBIMU KPUTEPHSMU,
Hanpumep, C rofoBbiM OromkeroM Ha IT. B xome mmmotHoro oOcnenoBaHus —Tpex
HPOMBIIIICHHBIX XOJMHIOB (JaHHBIC OIYIIEHBI 32 HEJIOCTATKOM MECTa) BBICHWIOCH, YTO TIPH
COINOCTAaBUMBIX MHBeCTHIMSIX B Bl - pemenns ¢axtuueckas INIyOMHA aHAIMTHIECKOTO
IIPOHUKHOBEHUS B (PMHAHCOBBIEC MPOLIECCHI BAPBUPYETCS. KPATHO — U OMPEIEIIONIM (haKTOpOM
BBICTYIIAET HE TEXHOJIOTsL, & CIIOXKUBIIMICS OanaHC BIACTH MEXITy (DMHAHCOBBIM JMPEKTOPATOM
U TIPOM3BOZCTBEHHBIMH MOApaszaenensiMu [2, ¢.51]. Tam, rae aHaIMTHKa JELEHTPAIM30BaHa, ee
BKIA4 B TAKTHYECKYI0 KOPPEKTUPOBKY CTpaTerMil BBIIIE, ONHAKO BO3PACTAIOT PUCKU
JyOJIMpOBaHMUS U IPOTHBOPEUMBOCTH BBIBOJIOB.

Kiaccnueckuii UK «yder — miaH — ()akT — KOHTPOJb», IO CyTH, OTpaXkaeT JIMHEHHYIO
HPUYHHHOCTB, Yy)KIyI0 IPHpOJie MUMPOBBIX PHIHKOB ¢ MX METIIMH MOJIOKHUTEIBHON 00paTHOM
cB3U. busHec - aHanMTHKa WHBEPTHPYET 3Ty IIOCIEJOBATEIBHOCTh: IMPOTHO3HAS MOJEIb,
TIOCTPOEHHAsI Ha OCHOBe MaccuBoB Big Data, He cTonbKo mpesckasbiBaeT Oymylnee, CKOJIBKO
KOHCTPYHPYET MHOMKECTBO BHPTYAIBHBIX COCTOSHHII CHCTEMBI, KDKIOMY U3 KOTOPBIX
IPUCBAUBACTCA BEPOATHOCTHAs oleHKa. JIIIP (o, mpHHUMAIOIIEe PEIICHHE) OKa3bIBACTCS
repes; HeOOXOIMMOCTBIO OLICHMBATh HE albTepHATHBBI «A» Wi «b», a Lensle KOpUIOpbI
BO3MOXKHBIX TPAEKTOPHH, YTO PAJUKATIBLHO MEHSIET CeMAHTHKY (DHHAHCOBOTO IUIAHMPOBAHUS —
OHO CTAQHOBHTCS HE JIMPEKTHBHBIM, a a/IalITHBHBIM.

Ipy 5TOM BaXKHO MOAYEPKHYTH: NPESAMKTUBHAS aHAIMTHKA, KAaKOH Obl COBEPILIEHHON OHA HU
Kazajiach, HeM30€XKHO HeceT B ce0e MMIUIMIIMTHBIC JIONYILEHHs, 3aJI0KEHHBIE Ha 3Tare BbIOOpa
MPU3HAKOBOTO TIPOCTPAHCTBA M QITOPHUTMUYECKOH apXuTeKTypbl. OrmOka crermdukamm
MOJZIE/H, OCOOCHHO B 4YacTU OTOOpa PENECBAHTHBIX MAKPOMHIMKATOPOB, MOXKET IPHBOIUTH K
CHCTEMaTHYECKOMY CMEIICHHIO TIPOTHO30B, KOTOPOE, B OTIMYHE OT CIIy4aiHOH MOTPEIHOCTH, He
yCpenHsAeTCs TNpH  YBEIMYEeHHH BbIOOPKH. ClIeZIOBAaTEeIBbHO, CTpaTerMyeckas ONTUMM3ALINS,
JocTiraeMasi mocpeicteoM bA, Bcernma umeer cBoel OOpaTHOH CTOPOHOM BO3pacTaHHe
MO/JICJIBHOTO PHCKa — U 3TOT KOMIIPOMHCC, HA HAIll B3IJISI, HEZIOOLICHUBACTCS B yIPABJICHYECKOH
MPaKTHKE.

OOfpareHie K JaHHBIM IyONMYHOM OTYETHOCTH M ONEPAMOHHBIM METPUKAM YETBIPEX
KOMITaHHH CEKTOpa PO3HHYHON TOproBi 3a repuos 2021-2025 rr. (BeIOOpKa IeNieHanpaBIeHHas,
HE perpe3eHTaTHBHAs B CTPOIOM CMBICIIE) HO3BOJIMIIO 3a(pUKCHPOBATh CIICIYIOIINE PETYIISIPHOCTH
[3, ¢92]. Hammume pa3BUTON aHAMMTUYECKON CHCTEMBI CTaTHCTHYECKH 3HAYMMO CBSI3aHO C
YMEHBIICHHEM Da3pblBa MEXKIy IUIAHOBBIMH W (akTiueckumu Tokazaremsivu EBITDA —
ME/IMaHHOE 3HA4YCHHWE OTKIOHEeHWs cokpatwiock ¢ 114 % nmo 6,2 % mocne BHeapeHus
HENpPEePbIBHOIO MOHUTOPHHTA.

Bonee Toro, B ofHOIN M3 KOMIIaHWH, HECMOTPSl Ha BBICOKYIO TEXHHYECKYIO OCHAIIICHHOCTb
QHAIUTHYECKOTO OJIOKA, OTMEYEHO IapaJJOKCAIbHOEC SIBJICHME — HApacTaHHE KOIHUTHBHOM
Heperpy3kd y (PUHAHCOBOIO MEHE/DKMEHTA CPEIHErO 3BEHA, BBIPAKABIIECECS B YBEIMUYCHHH
BPEMEHH HPUHSTUS PYTUHHBIX peteHuil Ha 1822 % (mo maHHbIM XpoHOMeTpaxa). IIpuunHa
BUIUTCS B W30BITOYHOCTH T'EHEPHPYEMbIX OTYETOB M HECIIOCOOHOCTH —HHTep(deiicoB
aJlanTHPOBAThCS TOJT KOHKPETHBIH ypPOBEHb KOMITCTEHIMI monb3oBarens [4, c.161]. JlaHHbi
(eHOMEH, YCIOBHO OOO3HAYEHHBIH KaK <«AQHAIUTHYECKUH IIyM», CTaBUT IIOX COMHEHHE
MPSIMOJIMHEHHBIH TE3HC O TOM, YTO «OOJIBIIIE TAHHBIX — JIyHILIE PELICHHE).

OtenbHOro 00CYXKIEHUS 3aCITy’KUBaeT BOIPOC 00 IKOHOMHIYECKOH S((eKTHBHOCTH caMHX
naBectuiii B BA - undpactpykrypy. B pamkax  mpoBeneHHOro - (pakTopHOro
JIeKOMIIO3UIHOHHOTO aHAIM3a (METOJMKA U3/I0MKEHA B IPHIIOMKEHNH, 371eCh IPUBEEM HTOTOBbIC

113



YMO3AKJIIOUEHHs) ObLIO YCTaHOBJIEHO, YTo MpsiMOii ROI OT CHIDKEHMSI KacCOBBIX Pa3pbIBOB M
ONTHMH3ALMH CTPAXOBBIX 3aIIACOB MOKPBIBACT 3aTPAThl HA aHAJIMTHYECKYIO IIaT(OpMy JIHIIIb Ha
ropm3oHTe 3—4 net. OfHaKo JTaHHAs KATBKYJHIINS HEe YUUTHIBACT TaK HA3bIBACMBIH «OMIFOHHBIA
KOMITOHEHT» — CHOCOOHOCTh KOMIIAaHMM OBICTpee pearnpoBaTh Ha IIOKH CIIpoca, 4TO B
TypOYJICHTHBIX YCJIOBHSIX CO3JAET JIOTOJHHUTENbHBIE BOSMOXKHOCTH POCTa, HE (PUKCHpYEMbIE
TpamuroHHbIMI MeTogamu DCF - onieHku.

VHbIMH CITOBaMH, QaHAIMTHKA HE OTMEHSIET CYObEKTHOCTH JIMIIA, IPUHUMAFOLLETO PELLICHHs, HO
MEHsIeT KOH(QHIYpalHio CyOBEKTHOCTH — CMeIlas aK[IeHT C MHTYHTHBHOTO TPEIBHJICHHS Ha
YIIpaBJIeHHE JOMYIIEHUSAMU. Y CIICLIHbIC KeHChl XapaKTepPH30BAJIMCh HE CTOJIBKO COBEPILIEHCTBOM
QITOPUTMOB, CKOJIBKO HAJIMYMEM DErVIaMEHTOB KPUTHHYECKOH DPEBM3MHM MOJENEH: KaxKible /Ba
Mecsilia POBOIUIIOCH «BCKPBITHE» MPOTHO30B € COMOCTABICHUEM UX C (haKTHUECKOI MHAMUKOM
U 00s3aTebHON  (PUKCAIMEH TPHYUH PACXOKICHHUH. DTOT MEXaHW3M, XOTS M KaXKeTcs
TPUBHAIGHBIM, Ha TIPAKTHKE BHEJPSIETCS] KpaliHe PEIIKO U3 - 32 CONMPOTHBIICHUS aHATUTHICCKHX
HOJIPA3/ICICHHH, HE JKEJIAIOIIMX JEMOHCTPUPOBATh CBOH OLIMOKH.
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UCKYCCTBEHHbBII UTHTEJLIEKT B HEGTET'A30BOI COEPE

AHHOTAIMS:

B cratbe paccMoTpeHbl XapaKTepHbIE ACHEKTbl BHEJPEHHS] UCKYCCTBEHHOI'O MHTEIUIEKTa B
OTEYECTBCHHOH HedTerasopoil otpaciu, B Poccunm ¥ B Mupe ¥ 0003HA4YeHbI HEKOTOpbIC
TIEPCTICKTHBEI JATTGHEHITIETO Pa3BUTHS HAYIHBIX HCCIIEIOBAHMH aclpaHTa B 00JIACTH SKOHOMUKH
U yIpaBJIeHHs IPOEKTaMU.
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Kmouessbie cioBa:

HckyccTBeHHbId  MHTEIUIEKT, HedTerasoBas OTpacib, YIpaBlIeHHE HHHOBALOHHBIMU
TIPOEKTAMHU.

Tlo mporHozam [1] oxkumaeMmblii SKOHOMHUYECKHI d(DPEKT OT BHEAPEHUS HCKYCCTBEHHOIO
naremmiekta (W) x 2030 1. Brnewamisier u orneHuBaercst B 7,9 - 12,8 TpmH pyO. B rof, dro
COOTBETCTBYET 10 5,5 % nporro3Horo BBIL. Dddekt ckiaapBaercst He TOIBKO U3 ONTUMHU3AINN
3aTpar, HO ¥ M3 HOBOW BBIPYYKHM 3a CHET NPOJIYKTOBBIX MHHOBALMI M TpaHc(hopMaluy OM3HeC -
mozeneii [1]. Terpagy GasoBbix Texnonoruii MM cocraemsror: renepatusHelii MM, pedeBble
TEXHOJIOTHH U 00paboTKa ecTecTBeHHOTO s3bika (NLP), kommbroreproe 3penue (CV), a Taoke
pexomenziatenbhble cuctembl (RecSys). Ilupokoe BHempenue texuonormii MW B Poccum
HA4aJI0Ch OTHOCHTEJIBHO HEIABHO, OHO YK€ YCIICHIHO BO MHOIMX OTPAaciisiX M KOMIIAHUAX, a
WHKOPIOPHUPOBAHUE YMOMSHYTHIX TEXHOJIOTHI B SKOHOMHYECKYIO JKH3Hb HOCHT MAaCCOBBIH
xapaxrep [1].

Ha ceromms B oteuectBeHHOM HedrerazoBoil cdepe reneparnBubii MU BHenpum 50 %
KoMmaHui, peyeble TexHonoruu 1 NLP — 75 % , CV u RecSys — 100 % . CpenHue WHBECTUIMN
HedTerazoBbIx komanuii B Texnonorun MU 3a nocnennnii rox cocraBum 14 % ot rogosoro UT
- Oromkera [1]. Mcrounnkamu s¢dexra or BHenpennst MU - Texnomormii B maHHOH cdepe
BBICTYTAIOT POCT BBIPYUKU 3a CUET — YIY4IIEHHs IEHHOCTH MpOAyKTa — 75 % , yiIydIleHus
paboThI ¢ KIMEHTCKOH 6a30ii — 50 % , co3naHks HOBBIX IIPOLYKTOB — 25 % , a TaKoKe COKpallleHHe
mpounx BuIOB 3atpar — 63 % (mpoment kommanmii) [1]. IlporHosmpyercs, drto moms
He(TerazoBoii orpaciu B 3¢dekre OT BHEIPEeHUs TeTpabl KitoueBbix Texnonoruit M k 2030 r.
nocrurser 7 % .

Jlons xomrianuid, BHeApUBIIMX reHeparuBHbli MW B OusHec - (yHKumMy, or oOIero umcia
OMPOIIEHHBIX KOMITAHUH TT0 MHLyCTPHH, COCTABIISAET /4 B POn3BOACTBE U nooBuHy B HR. Jloms
xommnanui, BHenpuBImX CV, peueBble TexHonorun M NLP B mpou3BOACTBO, paBHA /2, a
anasnornaHast 1oy 11t RecSys — Baoe mensme [1].

CornacHo [1], B oreuecTBeHHO# HehTera3oBoii cdepe Mo MoMyISpHOCTH JIMIUPYIOT J1Ba Kelica.
IepBblit — aHaNMM3 JaHHBIX U1 OOHAPYXKEHHS M OLEHKH HOBBIX MECTOPOXICHMH / CKBAYKHH.
AJITOpPUTMBI  KOMIIBIOTEPHOTO  3peHHsI 00padaThIBAIOT MHOTOYHCIICHHBIC —CITyTHHKOBBIE H
Q9POCHUMKH, BBIICISS CTPYKTYpPBI, YKAa3bIBAIOLIME Ha MPEIIIONaracMble 3ajIeKd MOJIE3HbIX
HCKOIaeMbIX. Moyieib yCIEIIHO OLICHUBACT IEPCIICKTUBHOCTD YYaCTKOB M (JOPMHUPYET HAy4HO
00OCHOBAaHHbBIE PEKOMEH/ALUN UL I'€0JIOropa3BeiKU. Pe3ylbTaToM CTaHOBHMTCSA COKpAICHHE
3aTpar Ha MOUCKOBbIC PA0OTHI U MOBBIILIEHNE TOYHOCTH OLICHKU pecypcoB [1].

Bropoii  kefic  mpemycMaTpuBaeT = KOHTPONb  NPOM3BOAMTENBHOCTH  COTPYIHHKOB.
KommerotepHoe 3peHne OTCIeXuBaeT AEiCTBHS COTPYIHUKOB, OLICHHBAET CKOPOCTh U TOYHOCTD
BBITOJIHEHHUS ONepaLyii, (PUKCHPYET pasiMyHble HApYyIIeHNst ¥ ITpocTor. MoJiernb MarHocTupyer
y3KHE MECTa, OLCHMBAeT HCIOJBb30BaHHE Pabodyero BPEeMEHHM M MOBBIIIAECT OE30MaCHOCTh Ha
npom3BozicTBe. OTHUETHl TEHEPHPYIOTCS ABTOMATHYECKH U HHTCTPUPYIOTCS C  CHCTEMaMH
IPOU3BOICTBEHHOTO TUTAHUPOBAHKS. Pe3ysIbTaToM BBICTYIAET MOBBILIEHNE TPOM3BOAUTEIBHOCTH
Tpy/Zia ¥ PO3PAavHOCTH JIESTebHOCTH [1].

YKa3aHHbIC ¥ MHBIC NEPEIOBbIC Pa3pabOTKU ClEIyeT KOMIUIEKCHO YYUTBIBATh B MPOEKTHO -
WHHOBALIMOHHOKM  JIATEIBHOCTH  He()Te/00BIBAIONMX — NPEANPUATHI TPH  HOATOTOBKE U
pean3aluy OTJENBHBIX MHHOBAIMOHHBIX TIPOSKTOB W HX TOpT(erel, a Tawke IporpamM
WHHOBAIIIOHHOTO Pa3BUTHSL.
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HeoOxomumo Taroke BbICKa3aTh HEKOTOpPbIE COOOpaKeHMsl TO PhIHKY Tpyaa B chepe WU
Poccwuiickie pabotomarem B mepBoM kBaptane 2026 roma B 2,7 pasa yaie ctand TpeOoBath
HaBBIKK padoTel ¢ MM 1o cpaBHEHMIO ¢ aHAJIOTMYHBIM MEPHOOM Mponuioro roaa [2]. Tam xe
OTMEYaeTcs, 4TO CIpOC HA CIEHMAIMCTOB ¢ HaBbIKaMK pabotsl ¢ I ycunmBaeTcs He TOJNBKO B
TEXHOJIOTHIECKHX KoMITaHmsIX [2]. PaboTonarenm Bee vare 700aBIsoT NpoduiIbHbIE TpeOOBaHHS
B ONHUCAHUsI BAKAHCUI CaMbIX PA3HBIX HATPABJICHUH — OT aHAIMTUKU U TIPOSKTHOTO YIIPABJICHHUSE
JI0 MapKeTHUHTa M KPEeaTUBHBIX Tpodeccrii [2].

ITpoGnema HexBaTkM Kanpos B cepe VM HOCHT I100abHBIH XapaKTep ¥ CTAHOBUTCSI BEI3OBOM
He Tonbko st Poccnn, HO m st Beero mupa [3]. M - oTpacis pa3sBUBAETCsl CTPEMHTEINIBHO,
OYKBAJIBHO «C KOJIEC», U KJIACCHYECKas CHCTeMa 00pa30BaHKsl IPOCTO HE YCIIEBAET 3a 3THUM: BY3bI
¥ IIKOJIBI BBICTYIIAIOT B POJM JoroHstonmx [3]. B oTBeT Ha 3ampochl phIHKa Tpyia pOCCHICKUE
BY3bl YCKOPEHHO IEPECTPauBAIOT 00pa3oBaTelbHbIC IIporpamMmel, ycumsas MU - komnereHmu
[4]. 3a nocnenuue rompl KoiuyectBo MU - HampaBiieHHi HOATOTOBKK BBIPOCIIO KPATHO, @ CaMu
MPOTPAMMBI CTAHOBSTCSI Bce OoIIee MPHUKIIaHBIMI U TECHO CBSI3aHHBIMU C Om3HecoM [4]. MimeHHO
B TAKOM HAIPABJICHHH LENECO00pa3HO IMPOJBUTATHECS KOMIIAHUSIM POCCHICKON HeTera3oBoi
cepsl, B3aMMOJIEHCTBYSI ¢ CUCTEMOH BBICIIIEr0 00pa30BaHMUsL.

IloBoast MTOr OTMETHM, YTO MHOTHEC YYEHBIC M MPAKTHKU YKA3bIBAIOT HAa CXOJICTBO MEXIY
kpusucoMm JotkoMoB (2000 r.), unoteunsiM Kpuzucom (2008 T.) 1M TEKyIIMM IMeperpeBoM Ha
pemke MU. Poct CAPE (Cyclically Adjusted Price - to - Earnings, oH ke xoddduimeHnT
[Mmnnepa), BBI3BaHHBIA KpyMHBIME MHBeCTHIWMsIMU B VI, 3acTaBisieT HKCIEpPTOB T'OBOPHTH O
tdopvupoBarun  1y3eipst M. Koaddwment [lmmmepa ect (QUHAHCOBBIA MHIHKATOP,
TIOMOTAIOIINI YCTaHOBHTDH, HACKOJIBKO CIPABEUIMBO OICHEHBI AKIMM WM ()OHIOBBIA PHIHOK B
LENoM, € Y4YETOM JOITOCPOYHOM MepCHeKTHBBL. OTHM jeroM uHuaekc S&P 500 mpeomonen
3HaKOBBIM Topor, Korna kodddument [mwepa npesbicin 40 [S]. Hamomuum, dto Ha muke
my3elpst 1otkoMoB B 2000 Tomy o paBHsicst 44,19. Takum o0pasom, Bce yKa3aHHBIC
00CTOSATENBCTBA MPEJICTOUT YUECTh IPH TAIbHEHIIEM pPa3BUTHI HAy4HBIX HccienoBaHuii [6] u [7]
B 00/1aCTH S5KOHOMUKH M YNPABJICHHS] MHHOBALIMOHHBIMH MTPOEKTAMH.
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Maructpant, KeIprbI3ckuii HAMOHATBHBINA YHUBEPCUTET

BJIMISTHUE LIMPPOBUBALINN
HA PA3BUTHE PETHOHAJIBHON DKOHOMUKH

AnHoTanms: B cratbe paccMaTprBaeTCs BIMSHKE HM(POBU3ALIMHI HA PAa3BUTHE PErHOHAIBHON
9KOHOMHKH. OGOCHOBBIBACTCS, UTO LIM(MPOBaAst TPAaHCHOPMALIHS CTAHOBHUTCS OTHUM M3 KITFOUEBBIX
(aKTOpOB  M3MEHCHHS IPOCTPAHCTBEHHOH  CTPYKTYphl ~SKOHOMHYECKOH  JAESTENBHOCTH,
TOBBILICHUST TIPOM3BOIUTEBHOCTH, Pa3BUTHS NPESANPHHAMATENHCTBA U (POPMHUPOBAHHMST HOBBIX
MEXaHHM3MOB B3aHMOJIEICTBIS MEXKITy rOCyIapCTBOM, OM3HECOM M HaceIeHHeM. AHATM3UPYIOTCS
OCHOBHBIC HaIpaBJICHUs BO3/ICHCTBUS IM(POBU3ALIMN Ha PErHOHATIBHBIC SKOHOMHKH: Pa3BHTHE
mpoBoii  MH(QPACTPYKTYpbl,  MOBBILIEHHE  KOHKYPEHTOCIIOCOOHOCTH  HPEIPHSATHIH,
CTHMYJIMPOBaHHE HMHHOBALMOHHOM aKTHBHOCTH, TpaHC(OpMalKs pbIHKA TpPyHda, pa3BHTHE
IM(POBBIX TOCYJAPCTBEHHBIX YCTYI U PaclIIPEHHe MEXPETHOHANBHBIX M MEKTYHAPOIHBIX
IKOHOMHUUECKUX cBsizeil. OcoOoe BHMMaHME yjemsiercs mnpolieme I(ppPOBOro HEPaBEHCTBA
MEKIy PpErHOHAMH, pa3MuusiM B YPOBHE LM(PPOBBIX HABBIKOB M HHCTHUTYLMOHAIBHOM
TOTOBHOCTH TeppuTopuid. ClenaH BBIBOJ O TOM, YTO L(pOBHU3ALMS MOXKET CIIOCOOCTBOBATH
COKPAILICHHIO TEPPUTOPHANGHBIX  JMCHPOINOPLMIA TONMBKO TPH  KOMIUIGKCHOM — Pa3BHTUH
MH(PACTPYKTYphl, YEIOBECYCCKOTO KalWTala, HMHHOBALMOHHONH Cpelbl M  PErHOHAIBHBIX
MHCTUTYTOB.

KioueBble cioBa: 1mpousamysi, LU(ppOBas SKOHOMHKA, PETHOHATIBHAS IKOHOMHKA,
pETHOHAIBHOE Pa3BUTHE, IU(poBast TpaHchopmars, 1rdpoBasi HHPPACTPYKTypa, NHHOBALIHH,
1M(POBOE HEPABEHCTBO, YENOBEUCCKHIT KAIUTAI, PETHOHAIBHAS KOHKYPEHTOCTIOCOOHOCT.

Li Shengbo
Master degree, Kyrgyz National University

THE IMPACT OF DIGITALIZATION
ON THE DEVELOPMENT OF REGIONAL ECONOMIES

Abstract: The article examines the impact of digitalization on the development of regional
economies. It argues that digital transformation has become one of the key factors reshaping the
spatial organization of economic activity, improving productivity, supporting entrepreneurship, and
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creating new forms of interaction between government, business, and society. The study considers
the major channels through which digitalization affects regional economies, including the
development of digital infrastructure, increased business competitiveness, innovation activity, labor
market transformation, digital public services, and the expansion of interregional and international
economic relations. Particular attention is paid to digital inequality between regions, differences in
digital skills, and variations in institutional capacity. The article concludes that digitalization can
contribute to reducing territorial disparities only when infrastructure, human capital, innovation
ecosystems, and regional institutions are developed in an integrated manner.

Keywords: digitalization, digital economy, regional economy, regional development, digital
transformation, digital infrastructure, innovation, digital divide, human capital, regional
competitiveness.

Digitalization has become one of the most important structural factors influencing contemporary
economic development. Digital technologies affect production, trade, logistics, financial services,
public administration, education, healthcare, and consumer behavior. Their influence is particularly
important at the regional level because regions differ substantially in their economic structure,
infrastructure, human capital, innovation capacity, and institutional environment.

The contemporary digital transformation goes beyond the simple introduction of computers and
information technologies. It involves the systematic use of data, cloud computing, artificial
intelligence, digital platforms, high - speed communication networks, the Internet of Things, and
other technologies in economic and social processes. The OECD emphasizes that digital
transformation affects existing and new economic activities and creates both significant
opportunities and new risks [1].

The regional dimension of digitalization is especially important because technological
opportunities are not distributed equally. Regions with developed infrastructure, skilled labor,
innovative enterprises, and effective institutions are generally better positioned to benefit from
digital transformation. At the same time, digital technologies can reduce geographical barriers and
create new opportunities for less - developed territories.

The purpose of this article is to examine the main mechanisms through which digitalization
affects regional economic development and to identify the principal conditions required for
obtaining sustainable and inclusive digital benefits.

Regional economic development traditionally depends on the availability of natural resources,
infrastructure, labor, capital, markets, and institutional conditions. Digitalization introduces an
additional factor that increasingly affects the productivity and competitiveness of territories.

Digital technologies reduce transaction and information costs. Businesses can communicate with
customers and suppliers regardless of geographical distance, while digital platforms allow firms
located in smaller cities and rural areas to reach national and international markets.

The World Bank's World Development Report 2016 demonstrated that digital technologies can
stimulate economic growth, expand opportunities, and improve service delivery. At the same time,
the report emphasized that digital benefits are unevenly distributed and that infrastructure alone is
insufficient without appropriate institutional and human - capital conditions [2].

Thus, digitalization should be considered not merely as technological modernization but as a
structural factor capable of changing the organization of regional economic activity.
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Digital infrastructure represents one of the fundamental prerequisites for regional digital
development. Broadband networks, mobile communications, data centers, cloud services, and
reliable internet access determine the ability of enterprises and households to participate in the
digital economy.

Regions with advanced communication infrastructure can attract technology - oriented
companies, support remote employment, develop digital entrepreneurship, and provide more
efficient public services. Conversely, insufficient connectivity can reinforce existing regional
inequalities.

Digital infrastructure also changes the importance of geographical location. Traditionally, firms
often concentrated in large cities because of access to markets, specialized labor, and business
services. Digital technologies can partially reduce these advantages by allowing certain activities to
be performed remotely.

However, digital infrastructure does not eliminate the importance of physical infrastructure.
Efficient transport networks, energy systems, logistics facilities, and urban infrastructure remain
necessary for regional economic development. Digitalization therefore complements rather than
completely replaces traditional infrastructure.

Digital transformation creates new opportunities for regional enterprises. Small and medium -
sized businesses can use electronic commerce, digital marketing, cloud accounting, online banking,
enterprise resource planning systems, and digital platforms to increase operational efficiency.

Digital tools also reduce barriers to entering new markets. A small enterprise located outside a
major metropolitan area can sell products to customers in other regions or countries without
establishing physical branches.

The growth of the digital economy has also stimulated the development of new business models.
Platform - based services, digital marketplaces, online education, remote consulting, and software
development can operate across geographical boundaries.

According to the OECD, the ICT sector in OECD countries demonstrated substantially faster
growth than the overall economy during 2013-2023, highlighting the increasing economic
importance of digital activities [3].

For regional economies, this creates opportunities to develop specialized digital sectors and
integrate local businesses into wider production and service networks.

Digitalization is closely connected with regional innovation. Digital technologies facilitate
knowledge exchange, collaboration between enterprises and universities, access to research
information, and development of new products and services.

Regional innovation ecosystems can benefit from digital platforms that connect firms, research
institutions, government agencies, investors, and skilled professionals. Such connections can
accelerate the commercialization of research and facilitate knowledge transfer.

The importance of regional innovation capacity is particularly significant because territories
differ in their ability to absorb new technologies. Regions with universities, research organizations,
technology companies, and innovation - support institutions generally have greater potential to
transform digital technologies into economic value.

Therefore, regional digital policy should not focus exclusively on infrastructure. It should also
support research and development, technology transfer, digital entrepreneurship, and cooperation
among economic actors.
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Digitalization significantly changes regional labor markets. Automation and artificial
intelligence can replace some routine tasks while increasing demand for analytical, technological,
managerial, and creative skills.

Remote work is particularly important from a regional perspective. It allows workers living
outside major metropolitan centers to participate in labor markets that were previously
geographically inaccessible. This may increase employment opportunities in smaller cities and
rural areas.

At the same time, insufficient digital skills can become a major source of inequality. The OECD
emphasizes that a combination of basic, ICT, and complementary skills is necessary for individuals
to participate effectively in an increasingly digital economy [4].

Consequently, regional development strategies should include continuous education,
professional retraining, digital literacy programs, and cooperation between educational institutions
and employers.

Digitalization also transforms regional public administration. Electronic government platforms
can simplify access to administrative services, reduce transaction costs, improve transparency, and
increase communication between public authorities and citizens.

Digital technologies can improve regional planning by allowing governments to collect and
analyze large amounts of data. Geographic information systems, digital twins, real - time
monitoring, and data analytics can support decisions concerning transportation, land use, utilities,
environmental management, and public investment.

However, subnational governments may face shortages of digital skills, equipment,
infrastructure, and cybersecurity capabilities. OECD research specifically identifies these
challenges and emphasizes the need for cooperation among different levels of government [5].

Therefore, successful regional digitalization requires not only technological investment but also
institutional capacity.

One of the most important problems associated with digitalization is the digital divide.
Differences in internet access, connection quality, digital skills, income, and technological adoption
can create new forms of territorial inequality.

Digitalization can therefore produce two opposite effects. On the one hand, it can reduce
geographical barriers and create opportunities for peripheral regions. On the other hand, regions
lacking infrastructure, skills, and innovative firms may fall further behind.

This issue demonstrates the importance of place - based regional policy. The OECD emphasizes
that regions differ considerably in their economic and social structures and that regional
development policies should be adapted to the specific characteristics and assets of each territory
[6].

A uniform digitalization policy may therefore produce unequal outcomes. Less - developed
regions may require greater public investment in connectivity, education, digital entrepreneurship,
and institutional capacity.

The analysis suggests that several conditions are essential for ensuring that digitalization
contributes to regional economic development.

First, regions need reliable and affordable digital infrastructure. Second, human capital must be
developed through education and lifelong learning. Third, regional businesses should have access
to financing and support for digital transformation. Fourth, innovation ecosystems should facilitate
cooperation between firms, universities, research institutions, and public authorities.
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Fifth, regional governments need appropriate digital competencies and data - management
capabilities. Finally, cybersecurity, privacy, and trust should be integrated into digital development
strategies.

OECD research stresses that regional policies increasingly need to address digitalization together
with demographic change, globalization, and environmental transformation [6].

Thus, digitalization should be integrated into broader regional development strategies rather than
implemented as an isolated technological program.

Digitalization has become a significant determinant of regional economic development. Its
influence extends across infrastructure, business activity, innovation, labor markets, public
administration, and interregional economic relations.

Digital technologies can improve productivity, reduce transaction costs, expand market access,
stimulate innovation, support remote employment, and improve public services. These effects
create significant opportunities for regional economies, including territories that have traditionally
been disadvantaged by geographical distance.

However, digitalization does not automatically eliminate regional inequalities. Differences in
infrastructure, human capital, innovation capacity, institutional quality, and access to finance may
result in an uneven distribution of digital benefits.

The development of regional digital economies therefore requires an integrated policy approach.
Investment in broadband and digital infrastructure should be accompanied by the development of
digital skills, support for enterprises, innovation policies, effective digital government, and
mechanisms for ensuring cybersecurity and social inclusion.

The main conclusion is that digitalization should be viewed as an instrument of regional
transformation rather than an objective in itself. Its contribution to regional competitiveness and
sustainable development depends on the ability of territories to combine technological resources
with human capital, innovation capabilities, effective institutions, and place - specific development
strategies.
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YIIPABJIEHUE PUCKAMMU I'OCYJAPCTBEHHO - YACTHOI'O TAPTHEPCTBA
IIPU PEAJIM3ALINU ITPOEKTOB PA3BUTHSI OFBEKTOB
COIIUAJIBHOI COEPBI

AHHOTAIMS

B crartee 0OOCHOBBIBAETCS TE3WC, COINIACHO KOTOPOMY TOCYIapCTBO KaK arperrapoBaHHBIA
9KOHOMUYECKHI CYOBEKT, TeHEPUPYET PUCKU MHBECTULIMOHHOTO HPOLIECCa, YTO MONTBEPIKIACTCS
pesyJbTaTaMi aHajM3a MEXaHW3MOB TOCYJAPCTBEHHO - YAaCTHOTO TAPTHEPCTBA M IPSMBIX
TOCYJIapCTBCHHBIX MHBeCTHIMH. [{upoBH3aIys MpoIEecCOB MOHUTOPHHIA HMHBECTHIIMOHHBIX
MPOLIECCOB ONPE/ENIETCs KAaK HHCTPYMEHT yIPABJICHHS PUCKAMU

Kiouesble ciioBa

locynmapcTBeHHO - 4YacTHOE TApPTHEPCTBO, CHCTEMOOOPA3yIOIIME IPOEKTBI, PHCKH,
MHBECTULIMOHHBII IpoLiece, U(POBU3AIMS MOHUTOPHHTA, 00BEKTHI COLUATIBHOM chepbl

JlelicTBytomue OrOJUKETHBIC NpaBUIIa, OPUEHTUPOBAHHBIC HA HAKOIUICHHE PE3EPBHBIX
(OHIOB JUI XEIKMPOBAHUSI BHCIIHHMX ILIOKOB, IMOJIHOCTBIO HTHOPUPYIOT BHYTpPCHHHC
MHCTUTYLIHOHAJIbHBIC PUCKH, TE€HEpUPyEeMble CaMHUM TOCYAapCcTBOM. B Meromosnoruio
OueHKH H(P(EeKTUBHOCTH OIOKETHBIX MHBECTHLMH M (OPMHUPOBAHUS IapaMeTPOB
rOCYyJIapCTBEHHO - YacTHOrO TMAapTHEPCTBa B  COLMANbHOH cdepe HEOOXOAUMO
MHTErPUPOBaTh (aKTOP TOCYJAPCTBEHHOM PUCK - MPEMUH. DTO TOAPa3yMEeBACT CO3AaHHE
CIELHMAIBHOTO0 MHCTUTYLIMOHAIBHOTO PE3EPBHOTO (OHIa B paMKax OOJKETHOW CHCTEMBI,
MpeHA3HAUYCHHOTO HE ISl HOKPBITHS OOLIMX MaKpO3KOHOMUYECKHX ANCOAIAHCOB, a VIS
ABTOMATHYECKOH KOMIICHCAI[MM YaCTHBIM MApTHEpaM B ClIy4ae HU3MEHEHUs TOCy1apcTBOM
MPaBUJI UTPBL.

Eciau npaBHUTENBbCTBO NMPHUHUMAET pelieHHEe 00 M3MEHEHHH TapH(HBIX MapaMeTpoB,
9KOJIOTHYECKUX CTaHAApPTOB MJIM HAJOTOBBIX YCIOBHH JUIS peaIu3yeMOro MpOEeKTa,
(hMHAHCOBBIE TOCIEACTBUS TAKOTO PELICHUs JOJDKHBI CIUCHIBAThCA HE M3 TEKYIIEro
OTEpPaIMOHHOTO OoKeTa MPOEKTa, a W3 JaHHOTO I[[EJICBOT0 HHCTUTYIHOHAIBHOTO
pesepBa. [1ogo0HBINH MeXaHU3M BHEAPUT BHYTPEHHUI YKOHOMUYECKHI OrPAHUYUTEID IS
TOCY/IapCTBEHHOTIO aIllapaTta, 3acTaBUB €r0 WHTEPHAIM30BATh W3AEPKKH COOCTBEHHOU
pEryJISITOPHOI BOJATHJIBHOCTH M CJCIaB TCHEPAIUMI WHCTHTYLHOHAIBHBIX PHCKOB
(huHAaHCOBO Heleneco00pa3Hoi st OF0KETHON CUCTEMBI B LIETIOM.

BeiBHHYTas TUTIIOTE32 O TOM, YTO TOCYAAPCTBO, BBICTYINAS KaK €AMHbBIH aOCTPAaKTHBIH
areHT, SIBJISETCS MEPBHYHBIM T'CHEPATOPOM KITFOYEBBIX PHUCKOB, JICCTAOMIU3HPYIOIIHX
MHBECTHUIMOHHBII TPOILECC, MOJyYaeT IOJHOE IMOATBEPKICHHE B XOJE KayeCTBEHHOTO
9KCIIEPTHOTO aHAIN3a MEXaHM3MOB I'OCYIAPCTBEHHO - YAaCTHOTO MAapTHEPCTBA M MPSAMBIX
TOCY/IapCTBEHHBIX HMHBECTHLMH. [IOMBITKH CTHMYJIHPOBATH 3KOHOMHYECKHH pOCT H
obecrieynBaTh TEXHOJIOTHYECKUI CYBEPEHUTET MOCPEJICTBOM MACCHPOBAHHOW HMHBEKIMU
OI0/DKETHBIX PECYPCOB WIIM CO3/IaHMS CIIOKHBIX THOPUIHBIX CTPYKTYp (DMHAHCHPOBAHHMS
CHCTEMAaTHYeCKH  HHUBEIUPYIOTCS ~ JHJOICHHOW  HHCTHUTYIMOHAIBHOW  SHTpONHUEH
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rOCyJapCTBEHHOro ammapara. KomMMepueckue pHCKH PBIHKA JIETKO YIPAaBISEeMbl U HE
NPEJICTABISIOT KPUTHYECKOW Yrpo3bl Ul HKU3HECTIOCOOHOCTH TIPOCKTOB Pa3BUTHUS
00BEKTOB COLMAIBHON HHOPACTPYKTYpBI, TOT/Aa KaK PErysTOpHbIE, MONUTHYECKHE H
aIMUHUCTPATUBHBIE PHCKHM, MOPOXKAAEMBIE CAaMUM TOCYJapcTBOM, MHOTOKPATHO
YMHOXKAIOT ~TPAHCAKLUMOHHBIE M3JICPKKH U JENAOT JOJTOCPOYHOE IUIAHHPOBAHHE
MIPaKTHYECKH HEBO3MOKHBIM. YacTHBIA KamMTAal, aJeKBATHO Pearupys Ha 3TH BBI3OBHI,
TpebyeT Ype3MEepHON PUCK - IPEMUH, YTO B KOHEYHOM HTOTE BEJET K CHIDKEHHIO 00mIeit
MAaKpO’KOHOMHIYECKOH S(()EKTHBHOCTH HWHBECTHIMII M 3aMEUICHHIO TEMIIOB pOCTa
9KOHOMUKHU.

Paspemienne npo6aeMsl GUHAHCUPOBAHUS CHCTEMOOOPA3yIOUX HPOCKTOB JICKHUT HE B
IIJIOCKOCTHU IIOMCKaA HOBBIX (1)I/IHaHCOBI>IX HUHCTPYMCHTOB WUJIM ONTHMHU3ALUU KOHTPAKTHBIX
CXEeM, a B IUIOCKOCTH TIyOOKOH MHCTUTYIIMOHAIBHOW pedopMbl CaMOr0 TOCyAapcTBa Kak
9KOHOMHYECKOTO areHrta. JIoOble MeXaHHW3Mbl TOCYIapCTBEHHON MOIIEPIKKH, OyIb TO
UHQPPACTPYKTYpHBIE OOJIHUTalUK, KOHIIECCHOHHBIE COTJIALIEHUS WK HPsIMble OI0/KETHBIE
BIIMBAHHMS, OCTaHYTCS yHIaMEHTAIBHO Hed()(HEKTHBHBIMH JI0 TEX MOP, TOKA TOCYIapCTBO
COXpaHsET MOHOMOJIMIO Ha IPOHM3BOJbHOE W3MEHEHHE MPABWJI UIPHl M HE BbIpabOTaeT
HAJEXKHBIX MEXaHU3MOB CAMOOIPDAHUUEHUSL.

Ilepexon &k Mopenu yCTOMYMBOIO MAaKpPOIKOHOMHUUYECKOIO pPa3BUTHA TpeOyeT ot
rocyJapcTBa OTKa3a OT IapaJurMbl JUCKPELMOHHOIO BCEMOIYLIECTBA B IIOJb3Y
UHCTUTYLMOHAIN3ALUM JOJITOCPOUHBIX 00s3aTENIbCTB U CO3JAHHSA JKECTKHX IPABOBBIX
0apbepoB MPOTHB COOCTBEHHOM PEryJSTOPHON BOJATHIBHOCTU. TONBKO MUHUMU3HUPOBAB
9HJOTEHHbIC MHCTHTYLMOHANbHBIE PUCKH, I'€HEpUpYeMbIe €ro COOCTBEHHOH NpUpOIOH,
4yepe3 BHEAPEHHE HHBECTUIMOHHBIX «PETyJIATOPHBIX THIBOTHH» KaK HHCTPYMEHTOB
MacITadHOTO MEPEecMOTPa M OTMEHBI YCTAPEBIIMX HOPMATHBHBIX aKTOB M M30BITOYHBIX
TpeGoBaHHN K OHM3HECY, a TakKe CO3JaHWe 30H HHCTHTYIHOHAIBHOTO UMMYHHUTETA U
MoIU(pHKAHIO OIO/DKETHBIX IPABII C HMHTEPHATIM3AIMECH CTOMMOCTU PEryIsaTOPHOM
HEOIPEJEIeHHOCTH, TOCYIapCTBO CIIOCOOHO CO3/aTh Cpefy, OJarompUATHYIO s
peanu3aluMu  OPOEKTOB B  couuansHO cdepe. be3 osroit  (yHIameHTanbHON
TpaHc(opMali HHCTUTYLHOHATIBHOM apXUTEKTypbl MyOIMYHOIO YIpaBIECHUS JIOObIE
JHUCKyccHd 00 3((EKTHBHOCTH TOCYAapCTBEHHBIX WHBECTHIIMH B COLUAIBbHYIO chepy u
NPHUBJICYCHUH YaCTHOTO KamuTana OyAyT HOCUTH AEKJIApaTHBHBIA Xapakrep M HE OyayT
CIIOCOOCTBOBATH PEIICHUIO CTPATETHIECKHX 3a1ad

IudpoBuszanus CUCTEMbl MOHHTOPHHTA HHBECTHIMOHHOTO TIpoIlecca C YdacTHEM
rocyJapcTBa MpeICTaBIsieT cO0OH 3aKOHOMEPHBIH OSTal dBOJIONHMU HHCTPYMEHTOB
yIpaBlIeHHsT PUCKAMU B YCJIOBHSX CTaHOBJICHHS LU(POBON SKOHOMUKH. MHTerpamms
COBPEMEHHEIX MH(OPMAIMOHHBIX TEXHOJOTHIl B IPOIECCHl MOHUTOPHHTA MHBECTHUIHI B
UHPPACTPYKTYPHBIE MPOEKTHI 00ECIEUNBAET KAUeCTBEHHOE MOBBIIIEHHE ONEPaTUBHOCTH,
HOJIHOTBI ¥ TOYHOCTH AUATHOCTUKH PUCKOB U YTPO3 SKOHOMUUECKOH 6€30MacHOCTH.

CnmcoK UCI0JIb30BAHHO¥ JINTEPATYPhI
1. Maraee TM. DxoHOMHYECKHE PHUCKH B TIPOEKTaX TOCYJAPCTBEHHO - YacTHOTO
naptHepetBa // Poceniickoe npenmpranMaresibetso. 2013. T. 14, Ne 10. C. 41 - 50.
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HUPPOBU3ALIUA CUCTEMbBI MOHUTOPUHI'A
SKOHOMMYECKOM BE30IACHOCTH PETHOHA

AHHOTAIIUS

B crarbe packpbiBaeTcsi coziepkaHne IPOLEcCOB LU(PPOBH3ALIME MOHUTOPHHIOBBIX HPOLEIYP
HKOHOMHYECKOH O€30MacHOCTH PETHOHA, 0OOCHOBBIBACTCST METOIONIOTHICCKHI HHCTPYMEHTAPHIA
OLICHKM YIpo3 U PHCKOB B DPEXKHME PpEIbHOTO BPEMEHH, IIPEUIaraercsi apxuTeKTypa
HUHTETPUPOBAHHOW ~ MH(POPMALMOHHO -  AHAIMTUYECKOW IUIATQOpPMbl Ul TPUHSTUS
YTIPaBICHYECKNX PEIIeHUH

KimoueBsie ciioBa

OKOHOMMYECKass 0E30MacHOCTh PErHOHA, MOHHUTOPUHT, MH(OPMALMOHHO - aHAIMTUYECKAs
wiathopma, LG pOBBIC TEXHOJIOTUH, YTPO3bI

CoBpeMEHHBIN 3Tarl pasBUTHS XapaKTEpPU3yeTcsl BO3PACTAHHEM BOJIATHIBHOCTH BHEILHEH
Cpefibl, YTO JICTEPMUHHPYET HEOOXOMMMOCTh (DOPMUPOBAHKS TPEBEHTUBHBIX MEXaHHU3MOB
HelfTpaym3aliy  IeCTPYKTHBHBIX BO3/ICHCTBUI HAa SKOHOMMYECKYIO O€30I1acCHOCTb PErHOHOB.
TpaguiMoHHBIE MOAXOABI 1O MOHHUTOPHHTY — COCTOSHMS — PETHOHAIBHOM — 3KOHOMUKH
JIEMOHCTPUPYIOT CYIIECTBEHHBIC BPEMEHHbIC JIard MEXKIY BO3HHKHOBEHHEM YIpO3bl U €
nyeHTudUKalmel, 4ro CHwKaeT 3P(EKTUBHOCTb YIPaBJICHYCCKNX HMHTEpPBEHLMH. BHenpeHue
U(POBBIX TEXHOJIOTMH B CHCTEMYy MOHHMTOPHHIA CO3[ACT HPEINOCBUIKM Ul Iepexosia OT
PETPOCHEKTHBHONW OLEHKH K IPOAKTHBHOMY YIIPAaBICHHIO SKOHOMHMYECKOH OE€30I1aCHOCTHIO
pernona. IIpoOnembl IM(POBHU3AINKA  MOHUTOPHHIOBBIX IPOLIECCOB  AHATM3HPYIOTCS  C
HCTIONIb30BAHAEM JIOCTIDKCHHMI TEOPUHM SKOHOMHYECKON OE30MacCHOCTH M CMEKHBIX 00JacTeit
HAYYHOTO 3HAHMS, YTO TO3BOJIIET pa3paboTaTh YHU(DHIMPOBAHHYIO KOHIENTYaIbHYIO MOJEIb,
HMHTETPUPYIONIYIO JIOCTYDKEHHUS PasIMYHBIX HAy4YHBIX IIKOJ C IOTEHIMAJIOM COBPEMEHHBIX
L(POBBIX TEXHOJIOTHIL.

OKOHOMHYECKass Oe30IacHOCTh PErHoHa ONpEEeNAeTCsl KaK COCTOSHHME 3alllMIIEHHOCTH
CONMAIBHO - SKOHOMHYECKOH CHCTEMBI CyOBhekTa PXD OT BHYTpeHHHX M BHEIIHHX YTPO3,
obecrieunBarolee ycToiurBoe ()yHKIMOHUPOBAHNE U MPOIPECCHBHOE PA3BUTHE MPH COXPAHEHUH
BOCIIPOM3BOJICTBEHHOTO TOTEHIMANIA. MOHUTOPHHT BBICTYNAET MHCTPYMEHTOM HENPEPHIBHOTO
HaOMNIOZICHUST 3@ JMHAMUKOM HMHIMKATOPOB OC30MAaCHOCTH C  IENBIO  CBOCBPEMCHHOM
WICHTU(DUKALMKM OTKIOHEHUI OT HOPMATUBHBIX 3HAYCHUHA W (OPMHUPOBAHUS aJICKBATHBIX
yIpaBieHueckhX peakimid. [{iudpoBusaimst MOHUTOPUHIOBOI CHCTEMBbI IPEICTABIAET COOOH
KaueCTBEHHYIO TpaHC(OPMAIIMIO TPOLECCOB cOOpa, 0OpabOTKHM, aHaIM3a W BH3YaTH3AIMS
MHGOPMAIIMK O COCTOSIHUM SKOHOMHYECKOM 0€30IacCHOCTH pPErroHa MOCPEICTBOM BHEIPEHHUS
TEXHOJIOTHIT OOJIBIINX IAHHBIX, HCKYCCTBEHHOTO MHTEILICKTA, MAITMHHOTO 00YYeHH S 1 00JIaYHbIX
BbrunciieHnid. Kirroyepoe omimune nupoBoro MOHUTOPHUHIA OT TPAULIOHHOTO 3aKJIIOYACTCs B
mepexojie  OT JIMCKPETHOIO aHAIM3a CTATHCTUYECKHX I[OKasaTelell K  HelpepbIBHOMY
OTCIIC)KMUBAHUIO MYJIbTUIIAPAMETPUICCKUX TIOTOKOB JaHHBIX W3 TC€TEPOrC€HHLIX HCTOYHHKOB.
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Meroponoruyeckuii (yHIaMeHT LU(POBU3ALNN MOHMTOPHHIA SKOHOMUYECKOH O€30I1acHOCTH
peruoHa Oasupyercss Ha CHHTE3¢ CHCTEMHOTO, IPOLECCHOTO M HHIMKATUBHOTO IIOAXOJOB.
CHCTeMHBIII MOAXOX TIO3BOJSIET  PAcCMATpUBATh —HKOHOMHYECKYIO — OE30IacHOCTh KAk
MHOTOYPOBHEBYIO ~ KOHCTPYKIIMIO,  BKJIIOYAIOIIYI0  (DMHAHCOBYIO,  IIPOM3BOICTBEHHYIO,
COLMATbHYIO, WHHOBALIMOHHYIO, SHEPreTMYECKYI0 M MPOJOBOJBCTBEHHYIO COCTABIIAIOLIME.
TIporieccHblii MOX0/ aKLEHTUPYET BHUMAHUE Ha HENPEPHIBHOCTH MOHUTOPHUHIOBBIX IPOLIEIYpP
MX UHTETPaLK B OOIMH KOHTYP PErHOHAIBHOIO CTATHCTUYECKOrO yHpasiieHust. MHMKaTHBHBIH
MOIX0J  mpemmoniaraeT  (OpMHUpPOBAHME CHCTEMbI TIOPOTOBBIX —3HAYCHMH  IOKazareneH,
HPEBBIILIEHNE KOTOPbIX CUTHATU3UPYET O BOSHUKHOBEHUH yrpo3 [1].

KonuentyansHas  apxutekrypa LU(poBod IaThopMbl MOHHTOPHHTA OKOHOMUYECKOM
0€3011acHOCTH  pErvoHa MpeJICTaBIsieT cOo0O0H MHOTOCIONHYIO CTPYKTYPY, OOECIEeUMBAIOLLYIO
MHTETPALMIO PA3HOPOIHBIX HCTOYHMKOB [aHHBIX, MX aBTOMATHU3MPOBAHHYIO 0OpabOTKYy U
TeHEepaLMI0 AHAJIUTHYECKUX BBIBOAOB JUIA TOIICPKKH NMPUHATHS YIPABICHUECKHX PEIICHHH.
BazoBerit  ypoBeHp mmmatdopmbl o0pasyer uH(pacTpykTypa cOopa M arperaiuu JIaHHbIX,
BKJIFOYAIONIast MHTEpdeiichl B3aMMOJEHCTBUS € TOCYJAPCTBEHHBIMH  HMH(OPMAIIMOHHBIMH
CHCTEMaMH, BEIOMCTBEHHBIMH 0a3aMyl JAHHBIX, OTKPBHITHIMU HCTOYHHKAMU CTaTUCTHUECKON
uHQOpPMALMK, a TAKe CCHCOPHBIMH CeTSIMA U YCTPOHCTBAMM HHTEpHETa  Belueil.
[puHnmnuansHOe 3HAUYEHHE MMEeT OOecHeueHHe IMOTOKOBOM Iepefjaud JIaHHBIX B PEXKHME,
NpUOIKEHHOM K pealbHOMY BPEMEHHM, YTO JOCTHTaeTcsl 3a CUeT IPUMEHCHMSI TEXHOJIOTHIA
TIOTOKOBOW aHAIMTHKKA W PACIIpEIeNeHHBIX BBIUHCICHMA. [IpoMeXyTOUHBIA Cioil TiaThopMbl
peamzyeT (YHKIMM HOpMalIM3aliM, BAIMAAIMM W WHTEIPALMH JIaHHBIX M3 Pa3IMYHbBIX
UCTOYHUKOB. ['ereporeHHOCTh (hOPMATOB HCXOAHOW HH(OpMALMU TpeOyer INpUMEHEHUs
CEMAaHTUYECKUX TEXHOJOTMII [UI1 NpPHUBENCHHMS JAaHHBIX K COMHOOOpPA3HOH —CTPYKType,
obecrevnBaroIel BO3MOXKHOCTb MX TIOCIIEIYIOIIEro KOMILIEKCHOTo anammsa. Co3aHne eMHOro
MH(OPMALIOHHOTO MPOCTPAHCTBA JOCTUTAeTCsl TIOCPECTBOM (hOPMUPOBAHUS PACHIPE/IENIEHHOTO
XPaHIIHIIA JAHHBIX, ITO3BOJITIOLIMX COXPAHATh MH(POPMALIMIO B ICXOJJHOM BHJIE C TIOCIIEYIOIIEH
00paboTKOi 10 Mepe HeoOXOAMMOCTH. AHAIMTUYECKUI YPOBEHb IUIAT(OPMBI 0OECIeunBaeT
peaM3aluio  METOJIOB  CTATUCTHYECKOrO0 aHAIM3a, HSKOHOMUYECKOIO —MOJIEIMPOBAHHSA U
MAIlUHHOTO ~ OOY4YeHMs [UI1 BBIIBICHMS 3aKOHOMEPHOCTEH W3MEHEHMS MHIMKATOPOB
OKOHOMMYECKOH  0€30MacHOCTH.  AJITOPUTMBI  MCKYCCTBEHHOTO — MHTEIUIEKTa  I1O3BOJIIOT
MICHTH(QUIIMPOBATH JIATEHTHBIE 3aBUCHMOCTH MEKIY TapaMeTpaMH PerHOHATBHON SKOHOMUKH.
IIprmeHeHne MeTON0B MPEIMKTHBHOM AHAIMTUKU CO3/A€T BO3MOXKHOCTH IPOTHO3MPOBAHMUS
TPaeKTOPUH Pa3BUTUS HETaTHBHBIX TEHICHIMH M (OpPMHPOBAHMSA CLIEHAPHEB PA3BUTHS
TOKazareneld  SKOHOMUYecKoW — OezomacHocTW.  [Ipe3eHTalMOHHBIA — ClOM  TUIaT(hOpMBI
o0ecrieurBaeT  BU3YAIM3AIMIO  PE3yJIbTATOB  AHAIUTHYECKOH  o0pabotkm B (opme,
a[aTUPOBAHHONW K MOTPEOHOCTAM Pa3fIMYHBIX KaTeropuid mosb3oBareneil. MHrepakTiBHbIC
JAOOp/IB! TO3BOJLIOT PYKOBOAUTEISIM OPraHOB T'OCYIAPCTBEHHOM BIIACTH PETHOHA IIOydaTh
OIEPATHBHYIO MH(POPMALIHIO O TEKYIIIEM COCTOSHII SKOHOMIYECKOH Oe3oracHoCTH [3].

[udpouzaims MpoLEcCOB MOHMTOPUHIA OOYCJIABIMBACT HEOOXOAMMOCTb MOAM(DHKALIN
METOJMUYECKOrO aIiapara OLEHKH COCTOSHMSI OSKOHOMHYECKOH O€30IaCHOCTH —PErHOHA.
TpaguiuoHHast CUCTeMa MHIUKATOPOB, OPHEHTUPOBAHHAS HA AHAIM3 OrPAHHUYEHHOro Hadopa
MAaKpPOIKOHOMHYECKHX IOKa3aTeNel ¢ KBapTaIbHOM NI TOI0BOM IIEPHOIMUHOCTBIO, OKa3bIBACTCS
HEJIOCTATOYHOH JUIsl TOJHOLICHHOTO HCIIOJIG30BAHMS MOTCHIMATA ILH(POBBIX TEXHOJIOTHIL
Pacumpenue criekTpa aHaIM3UPYEMbIX MapaMeTpOB JOCTHIAeTCsl 3a CYET BKIIFOYEHHS B CHCTEMY
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MOHHTOPUHIA AJIETCPHATHBHBIX HCTOYHMKOB HMH(OPMAIMM, XapaKTEPH3YIOMIMX —TEKyIee
COCTOSIHAE PETHOHAIBHON SKOHOMHKH. AHAIN3 IU(POBBIX CIIEJ0B S3KOHOMUYIECKON aKTHBHOCTH,
¢dopyupyeMbIX B mporiecce (DYHKIMOHHMPOBAHKS DJIEKTPOHHBIX IUIATGOPM B3aHMOACHCTBHS
Ou3Heca, Tocy/1apcTBa M HACEIICHHS, O3BOJISET IIOJIyYaTh CUTHAIBI O BOSHUKAIOIIMX JcOanaHcax
C MUHUMQJIBHBIM BPEMEHHbIM JIaroM. MeTOJMKa HMHTErPAIbHOW OLIGHKH SKOHOMUYECKOH
Oe3omacHOCTH perdoHa B IU(QpPOBOM cpene Oasvpyercss Ha CHHTE3€ KOJIMYECTBCHHBIX H
Ka4YeCTBEHHbIX MH/IMKATOPOB, arperupyeMbIX C HCIIOJIb30BAaHUEM MHOTOMEPHBIX CTATHCTUYECKHX
MeToz10B. IIprMeHeHne (akToOpHOro aHaIM3a 00ECIeYNBACT PEAYKIIMIO PA3MEPHOCTH HCXOAHOTO
IIPOCTPAHCTBA TOKA3aTeNeld M BBIIEICHHE JIATCHTHBIX (DaKTOPOB, ONPENEIOMX COCTOSIHUE
Pa3IMYHBIX ACMEKTOB SKOHOMMYECKOH Oe30macHocTH TeppuTopud. KiactepHblii  aHamis
TI03BOJISIET OCYIIECTBIIATH THUITOJIOTM3ALMI0 MyHUIIMIIAJIBHBIX 00pa30BaHUii PErHOHA 0 YPOBHIO
HKOHOMHYECKOH Oe30MacHOCT! 1 HACHTH(HUIMPOBAT TEPPUTOPHH, TPeOYIOIIHE IPHOOPETEHHOTO
BHUMaHUS CO CTOPOHBI OPraHOB PErHOHAIBHOrO yHpaBieHWs. Kpurnueckoe 3HayeHWe Iy
MOBBILICHUS ~ PE3YJbTAaTUBHOCTH ~ MOHMTOPMHIAa ~ WMEET  BHEJPEHHE  MEXaHW3MOB
ABTOMAaTH3MPOBAHHOTO  BBIABJICHMI  AHOMAIMH C  YY4eTOM JMHAMHKHA  WHAWKAaTOpOB
SKOHOMMYECKOH  0€30MacHOCTH.  AJTOPUTMBI ~ MAIIMHHOTO  OOy4eHHMS  CIIOCOOHBI
NJICHTU(UIMPOBATh HETUITMYHBIC MATTEPHBI B MHOTOMEPHBIX BPEMEHHBIX Psax IOKa3aTesel,
CUTHAIM3UPYIOIME O BO3HUKHOBCHHMM MOTCHIMAIBHBIX yrpo3. Pamnee oOHapyxeHue
JIECTPYKTHBHBIX ~TEHICHLMH CO3JAeT BOSMOXHOCTH Uil  Pa3pabOTKM U pea3aluu
MIPEBEHTUBHBIX YIPABICHYECKHUX MeEp.

Ilepexo OT KOHCTATalUM TEKYIIEro COCTOSHHUS K IPOTHO3MPOBAHMIO OyIyIuell IMHAMIKH
HH/IMKaTOPOB SKOHOMMYECKOH OE30MacHOCTH IPENICTABNISAET COOOH KAaueCTBEHHBIH CKa4OK B
Pa3BUTHM MOHMTOPHHIOBBIX cHcTeM. [IpenKTiBHAs aHAIMTHKA oOecrieunBaeT (HOPMHUPOBAHHE
BEPOATHOCTHBIX OLEHOK TPACKTOPUI SBOJIFOIMH PETMOHAIBHON SKOHOMUKH TIPH Pa3INYHBIX
CLICHAapHSAX BO3JICHCTBUSL BHEIIHMX M BHYTPCHHHX (HaKTOpoB. MOJENMpPOBaHHE IPOLIECCOB B
cdepe HKOHOMUYECKOM OE30MaCHOCTH PErHOHAa  XapaKTePH3YETCsl BBICOKOH — CTENEHBO
HEOIPEIeIIeHHOCTH, 00YCIIOBIEHHON MHOKECTBEHHOCTBIO BIMSIONMX (haKTOPOB M HEIMHEHHBIM
XapakTepoM MX B3auMmopelictus. Knacchuyeckne SKOHOMMYECKHME MOJIEIM JEMOHCTPHUPYIOT
OIPaHMYEHHYIO TOYHOCTH IIPOTHO3MPOBAHWS B  YCIOBHAX CTPYKTYPHBIX CIBHIOB H
TypOyneHTHOCTH BHemHel cpenpl. [IpuMeHeHne METONOB MAIIMHHOTO OOYHYEHHS TIO3BOJISIET
YJIaBJIMBATh CJIOKHBIC BPEMCHHBIC 3aBUCUMOCTH B JTUHAMUKE MHOT'OMEPHBIX PSA/I0B UHIUKATOPOB
SKOHOMMYECKOI Oe3omacHOCTH. B3BellleHHas arperarysi pe3yJbTaToB Pa3iIMYHBIX aIrOPHTMOB
MAIIHHOIO OOYYeHHS IIO3BOJIIET KOMIIGHCHPOBAaTh CHUCTEMATHUYECKUE OIIMOKM OTHENIBHBIX
Mozeneil M TOBBICHTH OOLIYI) TOYHOCTh IPEAMKTHBHOM —aHAIMTUKH. DopMupoBaHHE
JIOBEPUTEIIHHBIX MHTCPBAJIOB NPOTHO3HBIX 3HAYCHHI MHANKATOPOB CO3ACT OCHOBY JUIA OLICHKH
PUCKOB peai3aliiy HeOIaronpHsTHEIX CLICHAPHUEB PA3BUTHS CHTYALIHL
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B yClOBUSIX CTPEMHTENBHBIX M3MEHEHHH COBPEMEHHOTO PhIHKA TPYd OCOOYHO 3HAUYMMOCTh
MPUOOpETaeT KOMIUICKCHBI IOJXOJ, K OLEHKE KOMIICTCHIMH mepcoHana. TpaauiMoHHbIE
METO/Ibl, OCHOBAaHHBIC HA aTTECTAllMM IIEPCOHAJIA, YK€ HE MOTYT B IIOJIHOW Mepe 00ecrequTh
HEOOXO/IMMYI0 TOYHOCTb W TOJHOTY OLEHKH NPO(ECCHOHAIBHBIX KayecTB COTPYIHHUKOB.
KommnexcHblil 1OAX0/, BKIIOYAIOIMI Pa3IMYHbIE METOIMKM M HHCTPYMEHTBI OLICHHBAaHMS,
TI03BOJIAET CO3/1aTh LIENIOCTHOE MPEZCTaBICHHE O MOTEHIHAIe KOKIOTO COTPY/IHUKA, BHISIBUTH HE
TOJIBKO TPO(ECCHOHANBHBIC 3HAHUS M HABBIKH, HO M TAKKE BKHBIC KAYECTBA, KAK CIIOCOOHOCTB K
aJianTalyy, ypoBeHb MOTHUBALIMH, YMEHHE Pab0TaTh B KOMAH/IE 1 JIMACPCKUIA TIOTEHIIHAL.

CoBpeMeHHbIII OaHK METOJIOB OLIGHMBAHWA MEPCOHATA MOMKET BKIIOYaTh B cels
MYJIBTUMOJIAJIGHBIE MHTEPBBIO, IICHXOAMArHOCTUYECKUE TECTBI, COLMOJIOTMYECKUE OIPOCHI,
MHOTOCTOPOHHHE OLICHKH, CUTYaLMOHHBIE 3a/1a4H, JICTIOBbIC UI'PBI, POJIEBBIC CUMYIISIIMH, padoune
MIPOEKTBI, TPYIITIOBBIE IUCKYCCUH, ITyOJIMYHBIC IPE3CHTALMH, [TOBSJICHUCCKIE HAOIOICHHS.

MynbTUMOIATBHBIC HHTEPBBEO 00BEIUHSIIOT HECKOJIBKO TEXHHK OIPOCa — CTPYKTYPHPOBAHHBIC
BOIIPOCHI, TPOCKTHBHBIC METOIMKH, ITIOBEICHYECKHE KEHChl M 3JIEMEHThl Ouorpaduieckoro
aHaIM3a, YTO TO3BOJSET MOJYYNTh OOBEMHYIO KapTHHY NpPO(ECCHOHAIBHBIX M JIMYHOCTHBIX
Ka4yecTB COTPY/JHMKA. B pamkax Takoro MHTEPBBIO BOHPOCHI BBICTPAMBAIOTCS BOKPYI 3apaHee
YTBEPXKAEHHOM MOJICNM KOMIICTCHIIMIA: JUI1 KaKIOH W3 HMX IIO0MPAOTCS TIOBEICHYECKUE
MHIMKATOPBI, @ (JOPMYJIMPOBKH 33/IaHNI OPUCHTHUPYIOTCS Ha BBISBJICHHE KOHKPETHBIX IIPHMEPOB
U3 NPAKTHKH, TTO/ITBEPIKIAFOIIMX MM OTPOBEPTarOIIMX HAIMYKE TPeOYeMbIX HaBBIKOB [1].

IeuxomMarHoCTHYeCKUe TECThl MPUMEHSIOTCS Ul OOBEKTUBHOM OLEHKH JIMYHOCTHBIX
XapaKTEPUCTHK, KOTHUTHMBHBIX CIIOCOOHOCTEH M 3SMOLMOHAIBHOTO HHTEIUICKTa, KOTOpPBIC
HaNpsIMYIO BJIMSIOT HA YCIIEHIHOCTh PEeaM3alii KOMIIETEHIIHI B poeccHoHanbHOU cpene. [l
9TOTO UCTIONB3YIOTCS CTAaHAAPTH3HPOBAHHBIE METOAMKY C TIOATBEPKAEHHON BATHIHOCTHIO: TECTHI
HA MHTEJUICKT, OIPOCHHUKM JIMYHOCTH, a TAKKEe MOTHBAIMOHHBIC MNPOQUIIH, TMO3BOJISIONIMC
M3MEPUTH TTApaMETPBbl, IUIOXO0 MOIAIOIINECs HAOIFOACHHUIO B XO/I€ MHTEPBbIO WM JICJIOBBIX UID
[2].

CouMONOrMyeckue  ONpochl  NMPUMEHSIOTCA  JUIS  M3YYeHWs.  TPYIIIOBOM  JIMHAMUKH,
OpraHM3alMOHHON KyJIBTYPbI, YPOBHS JIOBEpHUsl U BOCHPHUATHS YIPABICHUECKHX IPAKTHK, YTO
MO3BOJIET OIEHUTh HE TOJBKO HMHIVBHIyaJbHbIE KOMIETEHIMH, HO M HX pean3aliio B
COIMAIBHOM KOHTEKCTE. /171 9TOr0 HCTIONB3yIOTCS KaK aHOHMMHBIE aHKETBI, HAIIPaBICHHBIC Ha
BBISIBJICHUE KJIMMATa B KOJUIEKTUBE M CTENEHN BOBJICUCHHOCTH NEPCOHAIa B pabouMe MPOLECCH,
TaK U L1eJIEBBIE OMPOCHI [0 KOHKPETHBIM KOMIICTEHLIMSM [3].

MHOTroCTOpOHHHE OLIEHKH TPEATIoNararoT cOOp MHEHHI O COTPY/IHUKE OT PasHbIX KaTeropui
PECIIOH/ICHTOB PYKOBOJMTENSA, TOJYMHEHHBIX, KOJUIET, 4 TAaKKe BHEIIHHX MapTHEPOB, 4YTO
obecreyrBaeT MHOTOIPAHHOE BOCIIPHSTHE €ro KOMIICTCHIIMH M MOBEICHUECKUX IMPOSBIICHUI B
Pa3IMUHBIX pabOUMX KOHTEKCTaX. B OCHOBE MpoLeyphl JSKUT eIHast MOZEIb KOMIICTEHIN C
TOBEJICHYECKUMH MH/IMKATOPaMH, TI0 KOTOPBIM KaK/IbI PECTIOH/ICHT OLIEHUBAET COTPY/IHMKA TI0
3apaHee 3aJ@HHOW IIKajde, (UKCHPYS YacTOTy HpPOSBJICHMS TeX WWIM WHBIX JEHCTBUH |
TIOJIKPEIUISAs OLIEHKH KOHKPETHBIMU MPUMEPAMH, YTO MO3BOJISET BBISBUTH PACXOXKICHUS MEXKITY
CaMOOLIEHKOH COTPY[HHKAa M MHEHHEM OKPYXXEHHUs, a TaKkkKe 30HbI «CJEMbIX IIITeH» —
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KOMIICT CHI_[I/Iﬁ, KOTOPBIC YECJIOBCK CUHUTACT Y CC6H PasBUTBIMU, HO KOTOPBIC HC IMOATBEPKAAIOTCS
HaOmonaressmu [4].

CuTyallOHHBIC 3a/1a4d TIPE/ICTABISIIOT COOOW KpaTKhe omucaHdst paboumx mpodsieM, B
KOTOPBIX COTPYIHHKY TpEjaraeTcsi BbIOpaTh MM OOOCHOBATH MPEATIOYTHTENBHBINA CIIOCO0
JISWCTBUM, YTO TIO3BOJISIET OLIEHUTH YPOBEHb Pa3BHTHsI KOHKPETHBIX KOMIICTEHIINI B YCIIOBHUSX,
NpUOMIDKEHHBIX K pealbHOM TpakTHKe. Takue 3a7add pa3pabaThIBAIOTCS TOJ IIEIeBbIe
KOMIIETCHIUH, TPA 3TOM KITFOYeBON XapaKTEPHCTUKOW Ka4YeCTBEHHBIX CHTYAIMOHHBIX 33724
SABJKCTCA MX PCATACTUYHOCTL U PEJIICBAHTHOCTH THIIMYHBIM BbI30OBaM JIOJDKHOCTH, a TaKiKe
HaJIMY1e HECKOJIBKUX JIOMYCTHMBIX BAPHAHTOB PELICHHS, PA3TMUAIOIIIXCS 110 dQ(EKTHBHOCTH 1
puckam [5].

JlernoBble UIpbl IMUTHPYIOT (parMeHThl pabOdHX IPOLIECCOB, B paMKaX KOTOPBIX YYaCTHUKA
PElIaroT KOMITIEKCHBIE 3a/1a4K, PACHPEIEIIIIOT PO M COITIACOBBIBAIOT PEILICHHS, YTO MO3BOJISET
HaOJTIOIaTh MPOSIBICHAE KOMAHIHBIX KOMIICTCHIMIA B IMHAMKKE. B OT/IHUME OT pa3oBbIX KEHCOB,
JIENIOBbIC UIPbI Pa3BOPAYMBAIOTCS BO BPEMEHH M BKIFOYAIOT HECKOJBKO ITANOB, HA KAKIOM U3
KOTOPBIX YYaCTHUKH CTAJIKHMBAKOTCSI C HOBBIMWA BBOJHLIMH, OI'paHUYCHUSAMU U KOH(l)J]I/IKTaMI/I
MHTEPECOB, YTO MOJEIMPYET pPEabHYI0 HM3MEHYMBOCTH pabodell cpeapl M IpoBepsieT
YCTOWUHMBOCTH KOMITETEHITHIA TTO/ HArPy3KOii [6].

PorneBble CUMYISILIM TIPEATIONATAIOT PAa3bITPbIBAHAEC THITMYHBIX pabOYMX CHTYallHil, B
KOTOPBIX YYaCTHHMK HCIOJHSET ONMPENENEHHYI0 POJb M B3aHMOJICHCTBYET € MapTHEPOM IO
CLIEHapHIO. B X0/1e CHMYISLIMY OLICHUBAIOTCS HE TOJBKO CONEPIKATENBHBIE aCTIeKThI OTBETOB, HO U
CMOCOOHOCTD AIANITUPOBATHCS K CMEHE TAKTUKH COOCCEIHNKA M YICPKUBATH KOHCTPYKTUBHBIN
TOH JMQJIOra, YTO HEBO3MOKHO 3a(pMKCHPOBATH C MOMOIIBI0 TECTOB WM AHKET, NP ITOM
CYILECTBEHHBIM TPEHMYIIECTBOM POJIEBBIX CHMYILIIMN SIBIISIETCS BO3MOXKHOCTH MHOTOKPATHO
OTpadaTeIBaTh OJHHM M T€ )K€ HABBIKA B KOHTPOJMPYEMBIX YCIIOBHSIX, UTO JIENIAET MX HE TOJBKO
MHCTPYMEHTOM OLICHKH, HO U 3(()EKTHBHBIM (hOPMATOM TPEHUPOBKH [ 1].

Paboune mpoeKThI MPECTABISIOT COO0H peaTbHbIE WM CMOJICTMPOBAHHbIE 3a/1auH, OJM3KHE K
TIOBCE/THEBHOW JICATENHHOCTH, BBIOJHEHHE KOTOPBIX OICHMBACTCS MO KPUTEPUSM KadyecTBa
PabOTBI, CPOKOB BBITIONTHEHHS, COOMFO/ICHHST PEIJIAMEHTOB M CIIOCOOHOCTH paboTaTh B YCIIOBHSIX
OrpaHquHHﬁ, 4TO TIO3BOJKACT TMPOBCPUTH MPUKIAAHBIC KOMIIETCHIMHM B MaKCUMAJIBHO
AYTeHTHYHOM KOHTEKCTe. Takue TPOEKTHl MOTYT OBITh WHAMBUIYQTbHBIMH, HAIpuMep,
TIOATOTOBKA aHATMTHYECKOr0 OTYETa, WM KOMaHIHBIMH, HAlpHMep, ONTUMHU3ALMS paboduero
TIPOIIeCcca, TIPU 9TOM KITFOUEBOH 0COOEHHOCTBIO METO/IA SIBIISIETCS TO, YTO (PHKCHPYIOTCS HE TOJIBKO
WTOTOBBIC TIOKA3aTeNH, HO ¥ TIOBEJCHYECKHE HMHIMKATOPBI, YTO OOECICUHBACT KOMIUICKCHYIO
KapTHHY KOMIIETeHIwi [2].

I'pymmoBble UCKYCCHH OpPTaHM3YIOTCS KaK CTPYKTYPUPOBAHHBIE OOCY)KICHHS 3a/IaHHOM
poOaeMbl, B XOI€ KOTOPHIX OLEHHBACTCS BKIA KAKIOTO yYaCTHHKA B TIOMCK PEIIICHWS,
CIIOCOOHOCTh  apryMEHTUPOBATh MO3HIMIO, CIIYIIATh APYTHX, YNPABIATh KOH(IMKTaMH MU
JIOCTHTaTh KOHCEHCYCa, YTO MO3BOJIIET JHAarHOCTHPOBATh KOMAHJIHBIE, KOMMYHHKATHBHBIC W
YIpaBlIEHIECKHEe KOMITETCHIMH. BaXHBIM TMPEHMYIIIECTBOM METOIa SIBISETCS BO3MOXKHOCTD
YBHJIETh, KaK YENOBEK BENET ceOsi B YCIOBUSAX KOHKYPEHIIMH 32 BHUMAHHUE: OJHU YYACTHHKH
HPOSIBJISIOT JIMACPCKUE KayecTBa M OpPraHu3ylT palboTy rpymmbl, Apyrie — 3¢hQeKTHBHO
JOMNOJHAIOT W PAasBUBAIOT YY)KUE WACHU, TPETbH — MPCANOYUTAIOT OCTaBaTbCsd B TCHHU, YTO
OTpa)KaeT Pa3Hble THITHI KOMaHIHBIX potei [3].
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IIyOnuuHble MNpe3eHTAMK HCHOJNB3YIOTCS Ul  OLEHKH HABBIKOB  CTPYKTYPHPOBAHMS
uHpOpMALIMH, apIryMEHTALMH, YIIPaBICHUs BHUIMAHUEM Ay IMTOPUH U PabOThI C BO3PAKEHHSMH,
YTO HANPSMYIO CBA3aHO C KOMIIETCHIUSMH, HEOOXOIMMBIMH JUIs SKCIIEPTHBIX POJICH. YYaCTHUKY
MpEeUIaraeTcsi OJTOTOBUTh PELICHHE 33/1aul, KOHIICIIIIMIO MPOCKTa WM aHAIUTHYCCKHH OTYET
nepesi KOMHUCCHEH, P 3TOM OLICHUBACTCSl HE TOJIBKO COJCPIKaHUE BBICTYIUICHHS, HO U (hopma
MOJauu: JIOTMKA T[OBECTBOBAHMSI, HCIIONB30BAHHE BH3YaJbHBIX MATEpPUAJOB, KOHTAKT C
ayITOpHEH 1 peaKIysl Ha BOTIPOCHI [4].

INoBenenueckue HaOMIOACHUS BBICTYNAIOT CHCTEMOOODPA3YIOIMM 3JIEMEHTOM  OLEHOUHBIX
MPOLE/YP, TAK KAaK MMEHHO 4epe3 (PMKCAIMIO KOHKPETHBIX JICHCTBUI M PeaKiii y4acTHUKOB B
Pa3IMYHBIX YHIPKHEHUX (OpMHUpyeTCs JoKazaTelnbHas 0asa Jis OLEHKH KOMIIETEHIIUH, a CaMH
MHJIKATOPBI CITy’KaT CBS3YIOIMM 3BEHOM MEXJIy aOCTPaKTHBIMH TPEOOBAHHSMH JIOJDKHOCTH M
peabHBIMU TPOSIBIICHHUSIMU HaBBIKOB. HaOroieHust mpoBOSITCS 00y4YCHHBIME OLICHIIIMKAMH TIO
CTaHJAPTH3UPOBAHHBIM YEK - JIMCTAM, TJE JUIS KOKIOW KOMIICTCHIIMH IPOIHMCHIBAFOTCS
TIOBE/ICHYECKHE MapKepbI, 9TO 00eCTeurBaeT OOBEKTUBHOCTB M COMIOCTABUMOCTB OIIEHOK [5].

Taxum 00pa3oM, BCECTOPOHHMI aHAIM3 KOMIICTCHIMH Ha OCHOBE PAacCMOTPEHHBIX BBIIIE
METO/IMK JIaéT OpPraHu3aluK BO3MOKHOCTh HE TOJBKO OOBEKTUBHO OLCHHUTH TEKYIWMH YPOBEHb
Pa3BUTHS COTPYJHHMKOB, HO U CIIPOTHO3MPOBATh UX Oyaylryio 3((eKTUBHOCTb, BBISIBUTH 30HBI
pocra 1 pa3paboTaTh UHMBUyaJIbHbIE TPACKTOPUHU pasBUTHsL. Kpome Toro, Takoil KOMILIEKCHBIH
MOJIXOZ CHOCOOCTBYeT (hOPMHUPOBAHMIO OoOJiee THOKOW CHCTEMbl YIPABJICHHS IEPCOHATIOM,
MO3BOJISISL OPraHM3allii CBOCBPEMEHHO pearupoBaTh Ha W3MEHEHHS BO BHEIIHEH cpene |
aIIanTHPOBaTh KaJPOBbBI COCTAB MOJ| HOBBIC 331a4d M CTPATETMYECKUE LENH, YTO HAMPSMYEO
BIMSIET Ha () (HEKTUBHOCTE B JOITOCPOTHOH MEPCIIEKTHBE.
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MNEPCIIEKTUBA NCITIOJIb30BAHHSI HCKYCCTBEHHOI'O HHTEJUIEKTA
KAK UHCTPYMEHTA HAJIOT'OBOI'O KOHTPOJISI BPAMKAX
TPAHC®EPTHOI'O HEHOOBPA30OBAHUSA

AHHOTAIUSA:

B pabote paccMOTpeHB! MepCreKTHBEI TPUMEHEHHS ICKYCCTBEHHOTO MHTEIUIEKTa B HATIOTOBOM
KoHTponie TpaHceprHoro 1ieHooOpasoBanmsi B Poccuiickori  ®emeparmn. B pamkax
UCCIEZIOBAHUS  TIPOAHAIM3UPOBAaHBl HOPMAaTUBHO - TMpaBoBas 0a3a, (DYHKUMOHAJIBHBIC
BO3MOXHOCTH MV -MHCTPYMEHTOB W TIPAaKTHYECKHWI MOTEHIMAI HMX WHTETpallii B paboTy
HAJIOTOBBIX OpraHOB. Pe3ynbTaToM WCCIEeOoBaHWS CTATM PEKOMEHAAMM TI0 BHEAPEHHIO
MCKYCCTBEHHOIO ~ MHTEJUIEKTa pa3pabOTaHHble C y4eToM TpeOOBaHHMM — IPO3PavyHOCTH,
TIOJIKOHTPOJILHOCTH PE3YJIHTATOB U ICHCTBYIONHX MPABOBBIX HOPM.

Kmouesie cioBa:

TpaHchepTHOE 1IeHO0Opa30BaHKe, HATOTOBBIM KOHTPOJb, MCKycCTBeHHBIH uHTeUekT, GHC
Poccrm, HasoroBoe aMUHICTPHPOBAHHE.

TpanchepTHoe 11€HOOOpa3oBaHNE OCTaETcsl OHON M3 HaMOOJIEe CIOXKHBIX 30H HAIOrOBOTO
aIMUHVUCTPHPOBAHMS, TaK KaKk HEceT B ceOe pHCKM 3aHIDKEHMSI HAlOroBOM 0asbl U
nepepactipesieNieHusi PUObUTH MEKIy B3aMMO3aBHCUMBIMH JIMLIAMU. B yCIOBHSX yBelMYeHHE
KOJIMYECTBA TPAHCTPAHMYHBIX M BHYTPHIPYIIIOBBIX CJIEJNOK YCIOXKHSETCS KOHTPOJb LIEOYKH
TIOCTaBOK ¥ IM(poBH3aIy OM3HEC - TPoIieccoB. TpauiMOHHbIE METOBI HAJIOTOBOTO KOHTPOJIS
BCE yallle AEMOHCTPUPYIOT HEIOCTATOYHYIO OINEPATUBHOCTD U IyOnHY aHamm3a. Ha stom (one
HCKYCCTBeHHbIH MHTEIUIEKT (nanee — M) craHOBUTCS HE IPOCTO TEXHOJIOIMYECKUM
JIOTIOTHEHUEM, 2 TTOTCHIMAIBHBIM HHCTPYMEHTOM, CITOCOOHBIM Ka4eCTBEHHO M3MEHUTDH TIOJXO0/] K
BBISIBJICHHIO HAJIOTOBBIX PHCKOB B chepe TpaHcdepTHOro eHoodpaszosanws [3, ¢. 5-7].

Lens nanHO# pabOThI SIBISETCST OMpEJIeNieHre MepCrekTiBbl npuMeneHnst M B HanmoroBom
KOHTpOJIE TPaHC(EPTHOTrO IEHOOOPa3OBaHUsS C yYETOM POCCHICKOW HOpMAaTHBHOW 0asbl H
npaktukr @HC Pocenn.

OOBEKTOM HCCIIEIOBAHKS SIBISIOTCS OTHOILGHHMS, BO3HHMKAIOIIME B paMKax KOHTPOJS 3a
coOJro/IecHIeM TpaHC(EpTHOroO LIeHOOOpa3oBaHus B poccHiickoi ¢eneparmu. [Ipeamer B cBotO
oyepesib — 3TO BOBMOJKHOCTh M TEPCIICKTHBBI MpUMEHeHUs TexHonoruid MW s moBbieHnst
3 HeKTUBHOCTH HAJIOTOBOTO KOHTPOJISL.

B poccriickom 3akoHOIATENBECTBE TpaHC(EPTHOE IEHOOOpa30BaHNE PETYIUPYETCS B TIEPBYIO
ouepens pazaenom V.1 Hamorosoro kopexca PO (ctaten 105.1-105.25), KoTOpbIi ycTaHABIMBACT
HpaBUJIa OMPEJIENICHNS LIeH ISl LieJIell HAJIOrOOOJIOKEHHS B CEIKAX MEXK/Ty B3aMMO3aBHUCUMBIMU
JIMLIAMH.
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KitoueBpiM moHATHEM B paMKax HCCIEOBaHMI SIBIAETCS KPUTEPHM «COMNOCTABUMOCTID)
crenok. Jist KOPpEeKTHOro KOHTPOJIS HAJIOTOBBIM OpraH JIO/DKEH I0700paTh CONOCTABHMBIC
PBIHOYHBIE CIENKM W Ha WX OCHOBE OIPEACIHTH PHIHOYHYIO IIeHy. DTOT mporecc Tpedyer
00paboTKH OOJBIIIOrO MacCHBa TAHHBIX, YUETa OTPACIIEBBIX OCOOCHHOCTEH ((yHKIIMOHAT CTOPOH,
PMCKH, aKTHBBI, YCJIOBHSI PbIHKA) M INPUMEHEHHS METOZia CONOCTABHUMBIX PHIHOYHBIX IIEH,
3aTPATHOTO METOJIa, METOIa IICHBI TIOCIIETYIOIIEH pean3aliy 1 Tak qaiee [7, ¢. 48-51].

HopmatuBHast 6a3a B pamMKkax peryjimpoBaHusi TPaHCQEPTHOro IIEHO0Opa30BaHKs BKIIFOUACT B
ce0st Taroke BHyTpeHHHe nokymeHTsl @HC Poccum, B TOM unmcnie mmcbMa M METOAMYECKHE
PEKOMEHIAIMH, KaCAroLIUecs MOIXOJ0B K aHAIN3y KOHTPOIHPYEMBIX CHENOK M TpeOOBaHHI K
JOKyMEHTAalMK 10 TpaHc(epTHOMY [EHOOOpa3oBaHMIO0. Tarke CTOMT YYMTBIBATE W
MEKIIHapO/IHbIE CTaHAAPThI, KOTOPbIE BO3MOXKHO aJ[@ITHpOBaThb B paMKaX POCCHUHCKOM
npakTuKe, Harpumep, pykoBoactBo ODCP o tpaHchepTHOMY 1IeHOOOPa30BAHMIO, HA KOTOPOE
OPHMEHTHPYIOTCS. POCCUHCKHE HAJIOTOBbIC OPraHbl MPU MPOBEACHUH MPOBEPOK U (hOPMUPOBAHUH
TIO3HIIVH 110 HEOTHO3HAYHBIM CITyJasiM.

B pamMkax HCKITOUMTEIBHO MpaKTHUeckoro acriekta M MoxkeT ObITh MOJIE3eH B HECKOJIBKHX
HAIpPaBJICHUSIX:

ManmnHoe 00ydeHHE I03BOJISIET aBTOMATH3HPOBATH IMOA0OP COINOCTABUMBIX  CIIENIOK.
ANropuT™MBl CHIOCOOHBI QHATM3HUPOBATH OOJIBILIME MACCHBBI JAHHBIX (BKIIFOYas Oasbl JaHHBIX
OHC, TaMOXXEHHYIO CTaTUCTHKY, JTaHHbIE OYXTaJITepCKOH U HATOTOBOM OTYETHOCTH, OTKPBITHIC
HCTOYHHKH) ¥ BEIIBIIATH HAaHOOJIEe PENIEBAHTHBIE aHAJIOTH C YIETOM MHOYKECTBA TTapaMETPOB.

Merozpl 00paboTki ecrecTBeHHOro si3bika (NLP) MOryT WCMONB30BaThCs Ui aHAIM3a
JIOTOBOPOB, CHENM(HUKALMN, TPOTOKOJIOB M MHOM JOKYMEHTAIMH [ W3BJICUCHHS KIIFOUYCBBIC
YCIIOBHS CIIETIOK.

IIpenukTiBHAS aHATHTHKA MOYKET IPUMEHSITHCS JUTS OIICHKH BEPOSATHOCTH 3aHFDKCHIIS IIEH FITN
HHBIX CXeM Ilepepacrpe/eNieHuss IpUObLIH, (GOPMUPYs PHCK - OPHEHTHPOBAHHBIA MOJXOA K
TUTAHUPOBAHHUIO TIpoBepoK [8, c. 115-118].

BaxxHo momuepkHyTh, 4TO mnpumeHeHHe M He OTMeHsieT HeOOXOAMMOCTH COOJIOICHMS
IPaBOBBIX IpoLeayp. JItoOble BHIBO/IBI, TOIYYEHHbIE C TIOMOIIBIO aITOPUTMOB, JOJDKHBI ObITh
TIPOBEPSIEMBI, BOCIIPON3BOINMBI 1 TTOTBEPIKIACHBI JOKYMEHTAITHLHO. JTO BBITEKAET M3 PUHIATIOB
3aKOHHOCTH ¥ 000CHOBAHHOCTH HAJIOTOBOTO KOHTPOJIA, 3aKperI¢HHbIX B HK PO.

Ha npaxtuke ®HC Poccuun yxe HUCMONb3yeT 31eMEHThl aBTOMAaTU3MPOBAHHOIO aHajn3a B
paMKax PUCK-OpPHEHTHPOBAHHOTO no/xoza. CrucreMbl 00pabOTKK OOJBIIMX JAHHBIX TTO3BOJISIOT
COTIOCTABIIITH MTOKA3aTeNN HAJIOTOIUIATENBIINKOB C OTPACIEBBIMI W PHIHOYHBIMU OSHUMAapKaMH,
BBISIBIISITH aHOMAJIMH 1 ()OPMUPOBATH BHIOOPKH LTSl YTITyOJIEHHOTO aHAIIM3A.

B konTekcTe TpaHchepTHOro eHO00Pa30BaHusl TAKUE CUCTEMbI MOTYT OBITh JoroHeHb! VI -
MOJIyJIIMHM, KOTOpBIE IOBBIIAOT TOYHOCTH M0/00pa CONOCTABUMBIX CHEJIOK M YCKOPSIOT
00paboTKy TOKYMEHTAITHH.

PaccmotpuM  ycnoBHbIit mpumep. Kommanust A, BXopsmias B MEXIYHApOAHYIO TPYIIILY,
peansyeTr NpOAYKLMIO KOMIAHMM b (B3aMMO3aBHCHMOE JIMIIO) MO IIEHE, CYIIECTBEHHO HIDKE
CpeIHEPHIHOYHOW. TpajnIoHHBI aHaIM3 MOTpedyeT OT HMHCIEKTOpa BPYYHYIO MOI00paTh
COIOCTABUMBIE CJIENKH, IIPOBEPUTD YCIIOBHSI KOHTPAKTOB, Y4eCTh (DYHKLMOHAT M PUCKH CTOPOH
[9, c. 38-40].

Ipu ucnoms3oBanru MM -uHCTpyMeHTa MPOLECC MOXKET BBINIAIETH CIIEAYIOIIMM 00pa3oM:
anroput™ Ha ocHOoBe NLP m3BIekaeT 13 JOrOBOPOB KIIOUEBBIC Mapamerpsl (00BEM, CpPOKH,
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yCIOBUS TOCTAaBKM, TApaHTHM, OTBETCTBCHHOCTb CTOPOH), CONOCTAaBIsIeT HUX ¢ Oazoit
COTIOCTABHMBIX CIIEJIOK, PAHKUPYET BApUAHTBI TI0 CTENEHH DENEeBAHTHOCTH M (opmupyer
TIpeBapUTENIBHBIN CIUCOK aHATOroB. Jlanee MHCIIEKTOP MPOBEpPSIET PEe3yJIbTaThl, KOPPEKTHPYET
BBIOOPKY M NPUHUMAET PELIeHHEe O HEOOXOMMOCTH JIOTIOHUTEIbHBIX MEPOIPUATHI [5, ¢. 214—
217].

Takolf MOAXOX MO3BOMSET COKPATHTH TPYAO3aTPaThl, MOBBICHUTH OOBEKTHBHOCTH OTOOpa
aHAJIOroB M CHU3UTH BIIMSIHUE yertoBedeckoro (akropa. Kpome toro, I MOXeET HCHOIB30BaThCS
U1l MOHHTOPHHTA JMHAMHKHA IeH W YCIOBHH CHENOK B PEXIME DPEaTbHOrO BPEMEHH, YTO
0COOEHHO aKTyaIbHO VTSl KOMIIQHUH ¢ OOMBIIMM 00OBEMOM BHYTPUTPYIIIOBBIX ONEPALIHI.

Opnnaxo BHenpenue I conpsbkeHO ¢ psinoM orpaHudeHuil. KauectBo paGoTbl anropurMos
HaIpsIMYTO 3aBHCUT OT MOJTHOTHI ¥ JOCTOBEPHOCTH MCXOHBIX JAaHHBIX. B ToXe BpeMst HaloroBbie
CIOpB! TPeOYIOT 4ETKOTO OOOCHOBAHMS, M «UEPHBIN SIIUK» QITOPUTMA HE MOXET CITyXKHTh
JIOCTATOYHBIM JIOKa3aTeIbCTBOM. HeoOX0mMOo yUuTIBaTh TPEOOBAHMS K 3aILUTE MEPCOHATBHBIX
JIaHHBIX M KOH(UJICHIIMAIBHON NH(POPMAIIHH, TIOCKOJIbKY padoTa ¢ HalOroBoi U OyXTrauTepeKoit
OTYETHOCTBIO TIpeArionaraeT o0padOTKy JaHHBIX TPEOYIOIMX OCOOCHHOIO YPOBHS 3alLUTBI OT
«paxwm» [6, c. 312-315].

IepcniextrBe! ncnonb3oBanns M B HAOTOBOM KOHTpOJIE TPaHC(EPTHOTO LEHOOOPa30BAHMS
CBSI3aHBI HE C MOJTHOM aBTOMATH3aLMel pereHHii, a ¢ noBbieHueM 3QPEKTHBHOCTH U TOYHOCTH
KOHTpPONBHBIX Tiporienyp. MU crocoOeH cyriecTBeHHO YCKOPUTH cOOp M 00pabOTKy TaHHBIX,
YIIYYLIUTH KauecTBO MOAOOpa COMOCTaBUMBIX CHENOK U chOpMHUpOBaTh Oosiee 0OOCHOBAHHBIC
PUCK - TPO(HIN HANOrOILIATEBIIMKOB. [IpH 5TOM OKOHYATEIBHOE PEILICHIE JOJDKHO OCTABaThCs
32 JJOJDKHOCTHBIM JIMLIOM, 2 BBIBOJIBI 2IITOPHTMOB — OBITh PO3PAYHBIMU H POBEPSEMBIMH.
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YK 33
HOann LI3uxyH
Marwucrtpant, KeIprei3ckuii 5)KOHOMUYECKU YHUBEpeUTeT MeHn Mychl PrickybexoBa

[AD®POBAS TPAHC®OPMAIINA 1 EE BITASTHUE
HA PA3BUTHUE MAJIOI'O BUBHECA

AnHoTanms: B cratbe paccmarpuBaeTcs BiausiHUE IU(POBOIT TpaHC(hOpMAIMK HA PasBUTHE
MaJIOro OwW3Heca B COBPEMEHHBIX SKOHOMMYECKHMX ycnoBusix. Vccnemyercst ponb 1udpoBbIX
TEXHOJIOTHH B MOBBILICHUN TIPOU3BOIUTEIILHOCTH, CHIKCHHHN OTIEPAIIMOHHBIX M TPAH3aKIIMOHHBIX
M3JEpPIKEK, PACIIMPEHUH PHIHKOB COBITA, COBEPIICHCTBOBAHUH B3aUMOJICHCTBUS C KJIMEHTAMH M
(opMUpoBaHMHM HOBBIX OM3Hec - Mozernedl. Ocoboe BHHUMAHVE YIEISETCSl HCIOIL30BAHHIO
00Ja4YHbIX TEXHOJIOTHIA, EKTPOHHOH KOMMepIH, IU(POBBIX MIaThopM, OOJBIINX JaHHBIX,
HCKYCCTBEHHOTO HHTEJUICKTa M aBTOMATH3alMKM OM3HEC - MpOLeccoB. PaccMaTpuBaroTCs
OCHOBHBIC IpenMymiecTBa IU(POBON TpaHCHOPMAIMK U MaIBIX HPSAIPHSTHH, a Takke
KIIIOYEBbIC ~ OTPaHWYCHMs, BKIIOYAs HEJOCTATOK (DMHAHCOBBIX  PECypcoB, IM(POBBIX
KOMIICTCHIIMH, — KBWIM(HMIMPOBAHHOTO  IEPCOHAIAa M NpoONeMbl  KHOEpOE30MacHOCTH.
OOGoCHOBBIBaeTCS HEOOXOAMMOCTh KOMIUIEKCHOTO TIOAX07a K IM(poBOi TpaHchopMarim,
TPE/IIONATAIOIIEr0  COYETAHUE TEXHOJIOTMYECKHX WHBECTULIMH, DPasBUTHA YeJIOBEYECKOIo
KaluTajla M COBEPIICHCTBOBAHMS YIIPABICHUECKHX IporeccoB. CrenaH BBIBOL O TOM, YTO
II(POBH3AIMST MOXKET CYIIECTBEHHO MOBBICHTH YCTOMYMBOCTP M KOHKYPEHTOCTIOCOOHOCTB
Maioro OusHeca, OAHAKO AS(P(EKTHBHOCTH JAHHOTO TMPOLIECCA 3aBUCHT OT TOTOBHOCTH
TPEIPHUSTHS HHTETPHPOBATE LU(POBBIE TEXHOJIOTHH B CTPATETHIO PA3BUTHS.

KioueBble ciioBa: 1mugpoBas TpaHchopMmalus, Manblidi OW3HEC, Malble M CPEIHHE
npepusaTys,  LHA(POBHU3AIMsA, UM(QPOBBIE  TEXHOJOTHH,  JIEKTPOHHAas  KOMMEpLHs,
HCKYCCTBEHHBII HHTEIUIEKT, O0JIAYHbIC TEXHOJIOTHH, HHHOBAIHN, KOHKYPEHTOCIIOCOOHOCT.
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DIGITAL TRANSFORMATION AND ITS INFLUENCE
ON SMALL-BUSINESS DEVELOPMENT

Abstract: The article examines the impact of digital transformation on the development of small
businesses under contemporary economic conditions. It investigates the role of digital technologies
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in increasing productivity, reducing operating and transaction costs, expanding markets, improving
customer interaction, and developing new business models. Particular attention is paid to cloud
computing, e - commerce, digital platforms, big data, artificial intelligence, and business process
automation. The article considers the main advantages of digital transformation for small
enterprises as well as major barriers, including limited financial resources, shortages of digital
skills, insufficiently qualified personnel, and cybersecurity risks. A comprehensive approach to
digital transformation is proposed, combining technological investment, human capital
development, and improvement of managerial processes. The article concludes that digitalization
can significantly increase the resilience and competitiveness of small businesses, but its
effectiveness depends on the ability of enterprises to integrate digital technologies into their overall
development strategy.

Keywords: digital transformation, small business, small and medium - sized enterprises,
digitalization, digital technologies, e - commerce, artificial intelligence, cloud computing,
innovation, competitiveness.

Digitalization has become one of the most important structural factors influencing contemporary
economic development. Digital technologies affect production, trade, logistics, financial services,
public administration, education, healthcare, and consumer behavior. Their influence is particularly
important at the regional level because regions differ substantially in their economic structure,
infrastructure, human capital, innovation capacity, and institutional environment.

The contemporary digital transformation goes beyond the simple introduction of computers and
information technologies. It involves the systematic use of data, cloud computing, artificial
intelligence, digital platforms, high - speed communication networks, the Internet of Things, and
other technologies in economic and social processes. The OECD emphasizes that digital
transformation affects existing and new economic activities and creates both significant
opportunities and new risks [1].

The regional dimension of digitalization is especially important because technological
opportunities are not distributed equally. Regions with developed infrastructure, skilled labor,
innovative enterprises, and effective institutions are generally better positioned to benefit from
digital transformation. At the same time, digital technologies can reduce geographical barriers and
create new opportunities for less - developed territories.

The purpose of this article is to examine the main mechanisms through which digitalization
affects regional economic development and to identify the principal conditions required for
obtaining sustainable and inclusive digital benefits.

Regional economic development traditionally depends on the availability of natural resources,
infrastructure, labor, capital, markets, and institutional conditions. Digitalization introduces an
additional factor that increasingly affects the productivity and competitiveness of territories.

Digital technologies reduce transaction and information costs. Businesses can communicate with
customers and suppliers regardless of geographical distance, while digital platforms allow firms
located in smaller cities and rural areas to reach national and international markets.

The World Bank's World Development Report 2016 demonstrated that digital technologies can
stimulate economic growth, expand opportunities, and improve service delivery. At the same time,
the report emphasized that digital benefits are unevenly distributed and that infrastructure alone is
insufficient without appropriate institutional and human - capital conditions [2].

135



Thus, digitalization should be considered not merely as technological modernization but as a
structural factor capable of changing the organization of regional economic activity.

Digital infrastructure represents one of the fundamental prerequisites for regional digital
development. Broadband networks, mobile communications, data centers, cloud services, and
reliable internet access determine the ability of enterprises and households to participate in the
digital economy.

Regions with advanced communication infrastructure can attract technology - oriented
companies, support remote employment, develop digital entrepreneurship, and provide more
efficient public services. Conversely, insufficient connectivity can reinforce existing regional
inequalities.

Digital infrastructure also changes the importance of geographical location. Traditionally, firms
often concentrated in large cities because of access to markets, specialized labor, and business
services. Digital technologies can partially reduce these advantages by allowing certain activities to
be performed remotely.

However, digital infrastructure does not eliminate the importance of physical infrastructure.
Efficient transport networks, energy systems, logistics facilities, and urban infrastructure remain
necessary for regional economic development. Digitalization therefore complements rather than
completely replaces traditional infrastructure.

Digital transformation creates new opportunities for regional enterprises. Small and medium -
sized businesses can use electronic commerce, digital marketing, cloud accounting, online banking,
enterprise resource planning systems, and digital platforms to increase operational efficiency.

Digital tools also reduce barriers to entering new markets. A small enterprise located outside a
major metropolitan area can sell products to customers in other regions or countries without
establishing physical branches.

The growth of the digital economy has also stimulated the development of new business models.
Platform - based services, digital marketplaces, online education, remote consulting, and software
development can operate across geographical boundaries.

According to the OECD, the ICT sector in OECD countries demonstrated substantially faster
growth than the overall economy during 2013-2023, highlighting the increasing economic
importance of digital activities [3].

For regional economies, this creates opportunities to develop specialized digital sectors and
integrate local businesses into wider production and service networks.

Digitalization is closely connected with regional innovation. Digital technologies facilitate
knowledge exchange, collaboration between enterprises and universities, access to research
information, and development of new products and services.

Regional innovation ecosystems can benefit from digital platforms that connect firms, research
institutions, government agencies, investors, and skilled professionals. Such connections can
accelerate the commercialization of research and facilitate knowledge transfer.

The importance of regional innovation capacity is particularly significant because territories
differ in their ability to absorb new technologies. Regions with universities, research organizations,
technology companies, and innovation - support institutions generally have greater potential to
transform digital technologies into economic value.
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Therefore, regional digital policy should not focus exclusively on infrastructure. It should also
support research and development, technology transfer, digital entrepreneurship, and cooperation
among economic actors.

Digitalization significantly changes regional labor markets. Automation and artificial
intelligence can replace some routine tasks while increasing demand for analytical, technological,
managerial, and creative skills.

Remote work is particularly important from a regional perspective. It allows workers living
outside major metropolitan centers to participate in labor markets that were previously
geographically inaccessible. This may increase employment opportunities in smaller cities and
rural areas.

At the same time, insufficient digital skills can become a major source of inequality. The OECD
emphasizes that a combination of basic, ICT, and complementary skills is necessary for individuals
to participate effectively in an increasingly digital economy [4].

Consequently, regional development strategies should include continuous education,
professional retraining, digital literacy programs, and cooperation between educational institutions
and employers.

Digitalization also transforms regional public administration. Electronic government platforms
can simplify access to administrative services, reduce transaction costs, improve transparency, and
increase communication between public authorities and citizens.

Digital technologies can improve regional planning by allowing governments to collect and
analyze large amounts of data. Geographic information systems, digital twins, real - time
monitoring, and data analytics can support decisions concerning transportation, land use, utilities,
environmental management, and public investment.

However, subnational governments may face shortages of digital skills, equipment,
infrastructure, and cybersecurity capabilities. OECD research specifically identifies these
challenges and emphasizes the need for cooperation among different levels of government [5].

Therefore, successful regional digitalization requires not only technological investment but also
institutional capacity.

One of the most important problems associated with digitalization is the digital divide.
Differences in internet access, connection quality, digital skills, income, and technological adoption
can create new forms of territorial inequality.

Digitalization can therefore produce two opposite effects. On the one hand, it can reduce
geographical barriers and create opportunities for peripheral regions. On the other hand, regions
lacking infrastructure, skills, and innovative firms may fall further behind.

This issue demonstrates the importance of place - based regional policy. The OECD emphasizes
that regions differ considerably in their economic and social structures and that regional
development policies should be adapted to the specific characteristics and assets of each territory
[6].

A uniform digitalization policy may therefore produce unequal outcomes. Less - developed
regions may require greater public investment in connectivity, education, digital entrepreneurship,
and institutional capacity.

The analysis suggests that several conditions are essential for ensuring that digitalization
contributes to regional economic development.
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First, regions need reliable and affordable digital infrastructure. Second, human capital must be
developed through education and lifelong learning. Third, regional businesses should have access
to financing and support for digital transformation. Fourth, innovation ecosystems should facilitate
cooperation between firms, universities, research institutions, and public authorities.

Fifth, regional governments need appropriate digital competencies and data - management
capabilities. Finally, cybersecurity, privacy, and trust should be integrated into digital development
strategies.

OECD research stresses that regional policies increasingly need to address digitalization together
with demographic change, globalization, and environmental transformation [6].

Thus, digitalization should be integrated into broader regional development strategies rather than
implemented as an isolated technological program.

Digitalization has become a significant determinant of regional economic development. Its
influence extends across infrastructure, business activity, innovation, labor markets, public
administration, and interregional economic relations.

Digital technologies can improve productivity, reduce transaction costs, expand market access,
stimulate innovation, support remote employment, and improve public services. These effects
create significant opportunities for regional economies, including territories that have traditionally
been disadvantaged by geographical distance.

However, digitalization does not automatically eliminate regional inequalities. Differences in
infrastructure, human capital, innovation capacity, institutional quality, and access to finance may
result in an uneven distribution of digital benefits.

The development of regional digital economies therefore requires an integrated policy approach.
Investment in broadband and digital infrastructure should be accompanied by the development of
digital skills, support for enterprises, innovation policies, effective digital government, and
mechanisms for ensuring cybersecurity and social inclusion.

The main conclusion is that digitalization should be viewed as an instrument of regional
transformation rather than an objective in itself. Its contribution to regional competitiveness and
sustainable development depends on the ability of territories to combine technological resources
with human capital, innovation capabilities, effective institutions, and place - specific development
strategies.
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®AKTOPBHI THBEC THALIANA
JJIST YCTOMYHUBOI'O POCTA PETHOHAJIBHOM SKOHOMUKH

AuHoTamusi: B cratee  paccmarpuBaroTCS  OCHOBHBIE — (DaKTOpBI,  ONpEEISIONIIe
WHBECTHIMOHHBIE TIPOIECCHl M MX BIMSHHE HAa YCTOMUMBBIA POCT PErMOHATBHON SKOHOMHKU.
OOGOCHOBBIBAETCS, UTO MHBECTHIH SIBJITFOTCSI OTHUM M3 KITIOUEBBIX HHCTPYMEHTOB PaCIIMPEHHS
MPOM3BOJICTBEHHOTO ~ MOTCHLMAA,  MOJCPHM3ALMM  HMHQPPACTPYKTYpbl,  NOBBILICHUS
KOHKYPEHTOCIIOCOOHOCTH ~ NPEANPUATHHA W (POpPMHPOBAHMSA  JIONTOCPOYHBIX — MCTOYHHMKOB
SKOHOMHYECKOro pocta. Ocoboe BHUMaHWE YIEMSeTCs KaueCTBY WHCTHTYLHOHAIBHOM Cperbl,
VHBECTULMOHHOM  NPHBIIEKATENbHOCTH  PETMOHA, Pa3BUTHIO  YEJIOBEUECKOro  KaruTaia,
MHPACTPYKTYpE, WHHOBALMOHHOM aKTMBHOCTH, JIOCTYIHOCTH (DPMHAHCOBBIX pECYpcoB H
SKOJIOTHYeCKHM  (pakTopam. PaccMarpuBaeTcst B3aMMOCBSI3b MEXIy TOCYAAPCTBEHHBIMH H
YAaCTHBIMM WHBECTULISIMM, a TAkKe 3HAUYEHHe MPSAMBIX HHOCTPAHHBIX WHBECTHIMI s
pervoHanbHOro pasBuTHs. llokazaHo, YTO yCTOWYMBBIA SKOHOMHYECKMH POCT HE MOMKET
OCHOBBIBAThCS HCKITIOUUTENBHO Ha YBETMYCHUH 00bheMa MHBECTULIMH: BKHOE 3HAUECHNE HMEIOT
HX CTPYKTYpa, 3 (HEKTHBHOCTD pacHpe/IeNIeHUsi U COOTBETCTBUE JIOJATOCPOYHBIM CTPATErMYECKUM
npuoputetaM peruoHa. CrenaH BbIBOJ O HEOOXOIMMOCTH KOMIUIEKCHOH —PErMOHAIbHOM
WHBECTULIMOHHOM TOJMMTUKY, HANPABICHHOM HA TIOBBINICHHE KadecTBA HHBECTUIIOHHOTO
KIMMaTa, pa3BUTHE YEJIOBEYECKOTO KaluTala, MOAASPKKY WMHHOBAIMi M oOecrieueHne
YCTOMUYMBOTO HCTIONB30BAHHS IIPUPOTHBIX U SKOHOMHYECKHX PECYPCOB.

KiloueBble JIOBa: WHBECTUIINM, PETHOHATBHAS OKOHOMHKA, YCTOMYMBBIA  POCT,
VMHBECTULMOHHAS TIPUBJIEKATENIbHOCTh, MHBECTUIIMOHHBI KIMMAT, 4YeJIOBEYECKUH KaruTall,
HMHPACTPYKTYpa, NHHOBALIMH, IPSMbIE HHOCTPAHHbBIE MHBECTHIINH, PETHOHAIBHOE Pa3BUTHE.
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INVESTMENT FACTORS
FOR SUSTAINABLE GROWTH OF THE REGIONAL ECONOMY

Abstract: The article examines the main factors determining investment processes and their
influence on sustainable regional economic growth. It argues that investment is one of the key
instruments for expanding productive capacity, modernizing infrastructure, improving business
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competitiveness, and creating long - term sources of economic growth. Particular attention is paid
to the quality of the institutional environment, regional investment attractiveness, human capital
development, infrastructure, innovation activity, access to financial resources, and environmental
factors. The relationship between public and private investment and the role of foreign direct
investment in regional development are also considered. The study demonstrates that sustainable
economic growth cannot be based solely on increasing the volume of investment. The structure,
efficiency, allocation, and strategic orientation of investment resources are equally important. The
article concludes that effective regional investment policy should focus on improving the
investment climate, developing human capital, supporting innovation, modernizing infrastructure,
and ensuring the sustainable use of economic and natural resources.

Keywords: investment, regional economy, sustainable growth, investment attractiveness,
investment climate, human capital, infrastructure, innovation, foreign direct investment, regional
development.

Investment is one of the fundamental drivers of long - term economic development. At the
regional level, investment determines the ability of territories to expand production, modernize
infrastructure, introduce new technologies, create employment opportunities, and improve the
quality of life. However, the relationship between investment and economic growth is not
automatic. The economic effect of investment depends on the institutional environment, structure
of the regional economy, quality of human capital, infrastructure, innovation capacity, and
efficiency of public administration.

Regional economies differ considerably in their ability to attract and effectively use investment
resources. Some regions benefit from developed infrastructure, skilled labor, diversified industries,
and strong institutions, while others face structural constraints that limit their investment potential.
OECD research emphasizes that regional investment strategies need to take into account the
specific characteristics, assets, and development challenges of individual territories [1].

The concept of sustainable growth additionally requires that investment generate long - term
economic benefits without creating excessive social, financial, or environmental costs. Therefore,
the analysis of investment factors should go beyond the volume of capital inflows and focus on
their quality, productivity, and strategic orientation.

The purpose of this article is to identify the main factors affecting investment activity and to
examine their contribution to sustainable regional economic growth.

Investment contributes directly to the expansion of regional productive capacity. Capital
expenditures on industrial facilities, transportation infrastructure, energy systems, housing,
technology, and equipment increase the quantity and quality of productive resources.

Investment also produces indirect effects. New industrial facilities can stimulate demand for
local suppliers, logistics services, professional services, and labor. Infrastructure investment can
reduce transportation costs and improve market accessibility. Technological investment can
increase productivity and stimulate the development of related industries.

The relationship between investment and economic growth has been widely discussed in
economic theory. The endogenous growth approach emphasizes the importance of capital
accumulation, technological progress, knowledge, and human capital for long - term growth [2].

From a regional perspective, this means that investment policy should focus not only on
attracting capital but also on increasing the productive capabilities of the territory.
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The institutional environment is one of the most important determinants of investment
decisions. Investors consider the stability of legislation, protection of property rights,
transparency of administrative procedures, taxation, contract enforcement, and the
predictability of public policy.

Regions with transparent and stable institutions tend to create lower levels of uncertainty for
investors. Conversely, complicated administrative procedures, regulatory instability, corruption
risks, and weak legal protection can discourage private investment.

Investment attractiveness is therefore determined by a combination of economic and institutional
conditions. The World Bank's research on investment climate emphasizes the importance of
institutions, infrastructure, finance, competition, and regulation for business performance and
investment decisions [3].

At the regional level, local authorities can improve investment attractiveness by simplifying
administrative procedures, developing investment support institutions, providing transparent
information, and establishing mechanisms for cooperation with businesses.

Infrastructure represents a critical component of regional investment attractiveness. Transport
networks, energy systems, telecommunications, water supply, logistics facilities, and digital
infrastructure determine the cost and efficiency of business operations.

High - quality transport infrastructure reduces the time and cost required to move goods and
people. Reliable energy infrastructure improves production stability. Digital infrastructure enables
businesses to use online services, electronic commerce, cloud technologies, and data - based
management systems.

Public investment in infrastructure can therefore stimulate private investment by reducing
operational costs and increasing the expected profitability of business projects.

Infrastructure investment also has a long - term multiplier effect. A new road, railway
connection, industrial park, logistics center, or digital network can create conditions for the
emergence of new businesses and attract additional capital.

The availability of qualified labor is increasingly important for regional investment
attractiveness. Modern enterprises require workers with technical, managerial, digital, analytical,
and professional competencies.

Regions with strong universities, vocational education institutions, research organizations, and
systems of lifelong learning are generally better positioned to attract technology - intensive
investment.

Human capital also determines the efficiency of investment already made. The introduction of
modern equipment or digital technologies does not automatically increase productivity if
employees lack the skills necessary to operate them.

The World Bank's analysis of human capital demonstrates that education, health, and skills are
essential components of long - term economic development [4]. Consequently, regional investment
strategies should treat expenditures on education and professional development as productive
investments rather than merely social costs.

Innovation is another major factor determining the long - term effectiveness of regional
investment. Investment in research and development, technological modernization, digitalization,
and new products can significantly increase productivity.

Innovative regions are able to attract investment because they offer access to research
institutions, skilled personnel, technology companies, and knowledge networks.
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The OECD emphasizes the importance of innovation - driven regional development and the role
of regional ecosystems in connecting businesses, universities, research institutions, and public
authorities [5].

The creation of technology parks, business incubators, innovation centers, and research clusters
can therefore strengthen regional investment attractiveness.

However, innovation policy should be adapted to the existing economic structure of the region.
The most effective approach is generally to develop sectors where the territory already possesses
competitive advantages while simultaneously creating opportunities for diversification.

The availability and cost of financial resources significantly influence regional investment
activity. Enterprises require financing for fixed assets, technological modernization, working
capital, research and development, and market expansion.

Small and medium - sized enterprises may face particularly serious financing constraints
because they often have limited collateral, shorter credit histories, and greater perceived risk.

Regional development can therefore benefit from mechanisms such as development banks,
investment funds, loan guarantees, public - private partnerships, venture capital, and targeted
subsidies.

OECD research on financing SMEs emphasizes that access to appropriate sources of finance is
essential for business investment, innovation, and growth [6].

A diversified financial system allows enterprises to select financing instruments that correspond
to the scale and risk profile of their investment projects.

Foreign direct investment can provide regions with capital, technology, management practices,
access to international markets, and integration into global value chains.

The potential benefits of FDI extend beyond the enterprises receiving the investment. Foreign
companies can create demand for local suppliers and encourage the diffusion of technologies and
management practices.

However, the effects of foreign investment vary between regions and industries. If foreign
enterprises remain poorly integrated into the local economy, spillover effects may be limited.

Therefore, regional policy should focus not only on attracting foreign investors but also on
creating mechanisms that connect foreign companies with local suppliers, universities, research
institutions, and labor markets.

Modern investment policy increasingly incorporates environmental considerations. Traditional
investment strategies often focused primarily on employment, output, and fiscal revenues.
Sustainable development requires additional consideration of energy efficiency, resource
consumption, pollution, biodiversity, and climate risks.

Green investment can simultaneously contribute to economic modernization and environmental
improvement. Examples include renewable energy, energy - efficient buildings, sustainable
transport, waste recycling, and environmentally efficient production technologies.

The OECD emphasizes that regional development strategies increasingly need to integrate
environmental and climate objectives with economic competitiveness and social inclusion [1].

Thus, environmentally responsible investment should be considered an important component of
sustainable regional growth.

Sustainable regional development generally requires a combination of public and private
investment. Public investment is particularly important in areas where private investors cannot
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obtain sufficient short - term returns but where infrastructure is essential for long - term
development.

Private investment, in turn, provides entrepreneurial resources, market knowledge, managerial
capabilities, and technological expertise.

Public - private partnerships can combine these advantages. Governments can provide
infrastructure and institutional support, while private enterprises can contribute capital, technology,
and operational expertise.

However, public investment should be evaluated according to its economic and social
effectiveness. Increasing investment expenditure without appropriate project selection can generate
debt, inefficient infrastructure, and long - term fiscal pressure.

The composition of investment is as important as its total volume. A region that attracts capital
exclusively into a single industry may experience rapid growth but remain highly vulnerable to
external shocks.

Diversified investment can increase regional resilience by supporting several sectors, developing
infrastructure, strengthening human capital, and promoting innovation.

Investment should therefore contribute to structural transformation. Resources should be
directed toward sectors with high productivity potential, technological development, export
opportunities, and strong linkages with other regional industries.

This approach allows investment to become a mechanism for reducing structural vulnerabilities
rather than merely increasing short - term economic output.

Investment represents a fundamental mechanism for achieving sustainable regional economic
growth. Its effects extend beyond the accumulation of physical capital and include infrastructure
modernization, technological development, employment creation, innovation, human capital
formation, and integration into wider economic networks.

The effectiveness of regional investment depends on several interconnected factors. Institutional
quality creates a predictable environment for investors. Infrastructure reduces business costs and
increases territorial accessibility. Human capital determines the ability of enterprises to adopt
advanced technologies. Innovation strengthens productivity and competitiveness, while access to
finance allows businesses to implement investment projects.

Foreign direct investment can provide additional capital and technology, but its contribution
depends on integration with the regional economy. Environmental considerations are also
becoming increasingly important because long - term growth must be compatible with resource
efficiency and climate objectives.

The main conclusion is that regional investment policy should focus not simply on maximizing
the volume of capital inflows but on improving their quality and long - term economic impact.
Sustainable regional growth requires coordinated investment in infrastructure, human capital,
innovation, productive capacity, and environmental sustainability.

A comprehensive investment strategy can therefore transform investment from a short - term
source of economic expansion into a long - term instrument of structural modernization, regional
competitiveness, resilience, and sustainable development.
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MNPUKJIAJHASA JIMHTBUCTUKA B COBPEMEHHOM OBILIECTBE:
TEOPHUS U TIPAKTUKA

AmnHOTaIMs

[NpuKnagHas IMHIBUCTHKA JABHO BBIIUIA 32 PAMKHU CyTr'y00 aKaJeMUYECKOr0O M3yUeHHs SI3bIKa —
CErOJIHs OHA AKTHBHO MPUMEHSETCS] B 00Pa30BaHUH, TEXHOJIOTHAX, IOPUCTIPYICHIIUH, PEKIaMe U
Jpyrux cdepax. 3ta o0macTe 3HAHMK MCCIEIYeT M PellaeT KOHKPETHBIE 3a71auH, CBSI3aHHBIE C
HUCTIOJb30BAHHEM SI3bIKa B Pa3IMYHBIX COLMAIBHBIX 1 MPO(eCCHOHANBHBIX KOHTeKCTax [KarutaHn
2002: 18]. B 1aHHO# cTaThe PacCMOTPUM, UTO HMPECTABIIET COOO0H MPHKIIAIHAS IMHIBUCTHKA, U
MPOAHATM3UPYEM € peallbHbIe IIPUMEHEHHUS B KU3HH.

KitroueBble c1oBa: MPUKIanaHast IMHIBUCTHKA, METOJ, 3a1a4H, CEPBUCHI, TApA/UICIbHBIC TEKCTBL

CoBpeMeHHbIE HCCIIeIOBATENN OINPEIENIOT NPUKIAIHYIO0 JIMHIBUCTUKY Kak oOJacTb, B
KOTOPOH <UIMHTBUCTHYECKHE 3HAHHS HCTIONB3YIOTCS JUIS PEMICHHS IPAKTHYECKHX IPoOmeM,
BO3HUKAIOLINX B PeaIbHON s3bIKOBOII cpene» [Kobpuna 2021: 34]. naue roBops, 3T0 Hayka O
NPUMEHEHUH S3bIKOBOM Teopun Ha mpaktuke. Crofa BXOAAT aBTOMATHYECKHH IepeBOJ,
KOMITBIOTEpHAST JIMHIBHCTUKA, CyHeOHas OKCIIEPTH3a, METOAMKH IIPENOJAaBAHMS  SI3BIKOB,
Jekcukorpadus, pasroBopHble HHTEp(EHCh! 1 Apyrye HapaBiieHus. ABTOMATHUECKUI EPEBOJ

OnHO¥ U3 camMbIX U3BECTHBIX cep MPUMEHEHHUS PUKIIAIHOMN JMHTBUCTUKH CTal MAIIMHHBIN
nepeBon. Hanpumep, Ttakue cepBuchl, kak Google Translate wm SHnexc.IlepeBomunk,
HCHOJB3YIOT CTATUCTHYECKUE U HEHPOCETEBbIE MOJIEIN, OCHOBAHHbBIE Ha KOPITyCaX MapajuiebHbIX
TEKCTOB ¥ TPaMMAaTHYECKUX 3aKOHOMEPHOCTSX. VIMEHHO JIMHIBUCTBI OIPE/IETISAIOT CEMAHTHIECKUE
CBSI3H, YCTOMUMBBIE BBIPHKEHHS M CHHTAKCHUECKUE CTPYKTYPBI, YTOOBI YJIYUIIUTH KauecTBO
iepeBo/Ia.

Kak mokaspiBacT MpakTka, 0e3 y4yacThs JIMHIBHACTOB MAILIMHHBINA TIEPEBOZ MOXET OBITh
ommOounbM. Hanpumep, ¢pasza “He kicked the bucket” no HemaBHero BpeMeHH IepeBOIIIaCh
KaK «OH IHyI Bepo», a He «OH ymepy», MOCKOJIbKY CHCTEMa HE paclio3HaBajia UIoMy. TombKo
JIMHTBUCTUYECKAS a/IaNTAIUs O3BOJIMIIA YCTPAHHUTh NOA00HKIe ooy [Jurafsky & Martin 2023,
4. 12: 114]. CyneOHast TMHTBUCTHKA

CyneOHast IMHTBUCTHKA — eIE OJJHO HalpaBJIeHHe, I7Ie S3bIK HANPSIMYIO BIUSET Ha Cyab0y
moziell. DKCHEpTbl - JIMHIBUCTBI aHAIM3UPYIOT TEKCTbI YIPo3, JOHOCOB, aHOHMMHBIX ITHCEM,
nyomkammii B CMM u conmanbHBIX CeTSX, ONpeseNsis HaIMYUe IPU3HAKOB KIICBETH,
9KCTPEMH3MA I JDKH.

3HAKOBBIM IPUMEPOM CTal cilydail amepukaHckoro Teppopucta Tema Kasuncku
(YHabomOepa). JIunreuctuyeckuii aHam3 ero Manudecra momor ®MBP comocraButh CTUIB
HaITHCaHWsl C YaCTHBIMHU ITMChMaMH T0JI03peBaeMOro 1 J0Ka3aTh ero apropctso [Shuy 2006: 77].
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B poccuiickoil mpakTUKe TAKKe MPUMEHSIOTCS TaKhe METOIbl — OCOOGHHO B Jenax O
pamKUraHUKd PO3HH MM OIICHKE IMyOJMYHBIX BBICKA3bIBAHMH MOJUTHKOB M JKYPHAIHCTOB.
T'onocoBbie nHTEpdEiich

PaGora TomocoBeix momomnmHukoB (Siri, Asmca, Alexa) HeBo3MOXHA 0e3 IIPHUKIAHOMN
JIMHTBUCTUKA. OTH CHCTEMBI JIOJDKHBI HE TOJIBKO PAacHo3HATh Pedb, HO M TIOHATH CMBICI.
Hanpumep, xomanna «Haiian ¢uwieM mpo co0aKky, KOTOpbBIM HE TPYCTHBIN» TpedyeT aHaum3a
CJI0’KHOT'O OTPHULIAHHUS U SMOLIMOHAIHOMN OLICHKH.

JIMHrBUCTB  pa3pabaTeiBalOT 0a3bl CHHOHMMOB, HHTEPIPETHPYIOT pEdeBbIe OMIMOKH U
JIOKQJIbHBIC BapuaHThl (pa3. DTO MO3BOJSET CHCTEMaM pPabOTaTh C JKMBBIM, €CTECCTBEHHBIM
SI3BIKOM, @ HE TOJIBKO C MIabJIOHHBIMH KoMaHIamu [Jurafsky & Martin 2023, 1. 15: 210].

IIpenonaBanye S3bIKOB ¥ KOPITyCHOM aHAIIU3.

Ilpu cocraBneHny COBpeMEHHBIX y4eOHMKOB aHITIMICKOro si3bika (Harmpumep, English File)
YUHTBIBAIOTCS JJAHHBIE YAaCTOTHBIX CIIOBapeH, KOPITyCHBIE HCCIIEIOBAHMS, YPOBHEBBIE IIKAJIBI
(CEFR). 310 103BOJISIeT JIMHIBUCTAM OTOMPATH T€ S3BIKOBbIC SIUHHIIBI, KOTOPBIE JICHCTBUTEIEHO
YIOTPEOIISIFOTCS Yalle BCEro B TIOBCETHEBHOM PedH, a He IPOCTO IPaMMAaTHYECKH “‘TIpaBUIIGHBIC”
[Biber 1999: 23].

Takoifi TOAXOJ TMOBBIIIACT MOTHBALMIO YYAIMXCS MW JeliaeT oOydeHue Oojee
[IPAKTUKOOPUEHTUPOBAHHBIM. [IpMMEpOM MOXKET CITy’KHTh KOPITYCHBIH aHaJIM3 IOJPOCTKOBOH
peun, npoenéHHbIi B 2018 rogy B BenmmkoOpuTanuu — 1o ero uroram ObUTH OOHOBIICHBI MHOTHE
LIKOJIbHBIC Y4eOHbIE TOCOOMS], UCKITFOYAIOIHE YCTAPEBILNE CIOBA.

Jlexcuxorpadpr — eme oHa BaKHAsI KAaTeropysl MPUKIIATHBIX JIMHTBHCTOB. OHM COCTABILIOT
CIIOBApH, aNIANTUPOBAHHBIC [UI PAa3HbIX IENEBbIX AayJMTOPUH: ILIKOJIBHHKOB, MHIPAHTOB,
crieramictoB. Co3/iaHUE TOJKOBBIX M JIBYSI3BIYHBIX CIIOBapeil TpeOyeT TILIATEeIBbHOTO aHaIn3a
KOHTEKCTa, 3Ha4YCHUH], BAPUAHTOB MEPEBO/IA, YACTOThI YIIOTPEOICHHS M IPAMMaTHUECKHX CBS3eH
[KoOprma 2021: 51].

CoBpeMeHHBIE HIEKTPOHHbIE CIIOBAPH TO3BOJISAIOT OJIB30BATENIO YBHETh YACTOTHOCTH CJIOBA,
MIPUMEpPBl €T0 UCIIONIB30BAaHMS, KOUIOKAIMM M CHHOHHMMBI, @ HE TOJBKO €ro ‘“‘oduimanbHoe”
3HaYCHUE.

Takum  oOpasoM, TIpUKIanHAs JIMHTBUCTHKA — 3TO JWHAMHYHAS, [PAKTHYECKU
OpUEHTHPOBaHHAs 001IacTh 3HaHws. OHa ITIOMOTaeT peraTh pealbHbIe 3a/]a9l B IIM(POBOH cpere,
MPaBOCY/IMH, 0OPa30BAHUK U JI’Ke B MOBCEHEBHON KOMMYHHKaLHU. be3 e€ moctivkenuii Obuti
ObI HEBO3MOYKHBI COBPEMEHHBIE TIEPEBOTUHKH, TOJIOCOBBIE TOMOITHHUKH, 3(Q(EKTHBHBIE METOIUKH
00y4EHHSI 1 YECTHBIE JIMHIBUCTUYECKHE SKCIICPTH3bL.

Ilpu 3TOM ycrex NpUKIATHOM JIMHIBUCTHKM HANPSMyIO 3aBUCHT OT B3aUMOJCHCTBHS C
JpYyrUMH HayKaMu — HMH(OPMATHKOH, MPaBOM, MCHXOJIOTMEH, Ielarorukoi. 310 nemaer ed
KJIFOYEBBIM 3BCHOM Ha CTBIKE TEXHOJIOTMI M I'yMaHUTApHOIO 3HAHUSL.

Hcnonb3oBannas JiuTepaTypa
1.Biber D. Corpus Linguistics: Investigating Language Structure and Use. — Cambridge:
Cambridge University Press, 1999.
2 Jurafsky D., Martin J. H. Speech and Language Processing. — Stanford: Draft 3rd ed., 2023.
3 Karman P. [puknaqHast TMHIBUCTHKA: COBPEMEHHOE COCTOSTHUE // BOMpPOCHI SI3bIKO3HAHMS. —
2002. — Ne 4.
4.Kobprra H. A. Beenenne B npuxutayro TuHrBHCTUKY. — M. JIKH, 2021.
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IHAOMETPUOMBI AMYHUKOB, KAK OJHA U3 ITPUYNH CHUKEHUS
OBAPUAJIBHOI'O PE3HPBA 1 ®EPTWIBHOCTH Y X KEHIIIUH

AHHOTAIUA

I[TpoBesicH KOMIUICKCHBIH aHATA3 COBPEMECHHBIX IOJXOJIOB K JMATHOCTHKE M JICUCHHIO
SHJIOMETPUOM, a TAKKe MX BIMSHHS Ha OBAPHATBHBIA pe3epB U (epTHIBHOCT. PaccMOTpeHbI
KITIOYEBbIC POTHBOPEUFS, BO3HHUKAIOIIHE TIPH BBIOOpE JICUESOHOH TAKTHKHL.

OHJIOMETPHOWIHBIE KUCTHl  SITYHUKOB —IIPEACTABILIOT  COOOH OOHO W3  HamOoee
PACTIPOCTPaHEHHBIX 1 KJIMHITYECKU 3HAYNMBIX TIPOSIBIICHHH SHIOMETPHO03a, MOPaKAFOIIEr0 OKOJIO
176 MIH SKSHIUMH PEIpPOIYKTUBHOIO BO3pacTa BO BCEM MHpE. SIBISSICH OHUM M3 CaMBIX
KIIMHAYECKH CIIOKHBIX 3a00JICBAHMI B TMHEKOJIOTHH, 1O Pa3HBIM OLCHKAM OSHIIOMETPHO3
nopakaer 10 10 % KEHIMH pPENpOTYKTUBHOIO BO3pacTa, SBISSCH BEYIIEH HPHUMHOIN
XpOHMYECKOM Ta3oBoif Oomu u Oecrutomus. Cpemsr BceX (pOpM HAPYXKHOTO TCHHTAIBHOTO
SHIIOMETPUO3a SHIOMETPUOUIHBIE KHUCTHI SMYHUKOB (DKS), WM SHAOMETPHOMBI, 3aHHMAIOT
ocoboe MecTo, BEUBISLICH Y 17-44 % TampeHTOK ¢ SHAOMETPHO30M M OKasbIBas CEphE3HOE
HETaTHBHOE BIIMSTHHE Ha PEPOTyKTUBHYIO (BYHKITHIO M KA9ECTBO XKI3HH JKCHIIIHH.

Hacrosmmit 0030p BBIMOMHEH B (hopMaTe HApPAaTHBHOTO CHHTE3a JIHTEPaTyphl, POBEAEH
nouck B 0azax nanubix PubMed / MEDLINE, eLibrary, KubepJlennnka u ScienceDirect 3a
nieprost ¢ 2014 no 2025 rompl. [IpoaHaan3upoBaHbl KCCIENOBAHKS, CHCTEMATHIECKUE 0030pbI,
MeTa - AHAIIK3bI M OPUTHHAIBHBIC IPOCTICKTHBHBIC KOTOPTHBIE PA0OTHL.

CrenpammcraMl  MOATBEP)KJACHO, UTO  PACTIPOCTPAHEHHOCTh — SHAOMETPHO3a  MMEeT
BBIPKEHHYIO STHIYECKYIO BapHaOeTbHOCTB: HaHOO0MIee BBICOKAS 9aCTOTA PETHCTPHPYETCS CPEH
KCHIIMH a3MaTCKOTO TIPOUCXOMKICHHS, CPETHSA — CPE/IN EBPONEHCKIX MOMYIISAIHH, a Handoee
HI3Kas — y JKSHIIWH adpukaHoK. J[aHHbIC pasmmaust 00yCIIOBICHB! HE TOJNBKO TEHETHUECCKUMI
(axtopamy, Bmodas mytaiuu B reHax KRAS, ARID1A, PIK3CA, PTEN, Ho u cormanbHo -
9KOHOMHYECCKAMH COCTABJIIOIIMMH, KYJIBTYPHBIMH OCOOCHHOCTSMH BOCIPHSTHSL OOJEBOTO
CHHJIPOMA U JIOCTYITHOCTH KBATH(DUIIUPOBAHHON MEIMLIMTHCKOM TIOMOIIIH.

OTMeueHO, YTO B pa3BUTHH U IEPCHCTEHIMN SHIOMETPHOM 3a/1eiiCTBOBAHBL:

®  T[CHCTUYCCKHMC M OIIMICHETHYCCKUE (DAKTOPhI — COMATHYECKUE MyTAalMd B TEHAX -
npaiiBepax, Bimodast ARIDIA, KRAS, PIK3CA u yrpary ¢ynkurm PTEN, cocobeTByrormmx
npomdepam  KIeTOK 1 QuOpo3y  CTpombl,  (HOPMHUPYIOIIMX  CBOEOOpasHBIH
«100pOKAYECTBEHHBIH OIyXOJICBBIID) (PEHOTHIT,

®  JICpPEryJsys CHTHABHBIX myTeid — rumnepaxtuBaims PI3K / AKT / mTOR - xackanma u
TOZABJICHIE  arloNTo3a, — OmocperoBaHHOe — cHIkeHWeM dkcrpeccnn  PTEN,  cosmaror
MOJICKYIIIPHYIO OCHOBY JUTS BBDKHBAHHS SKTOIIMYECKOTO SHIOMETPHS;

®  OKCHIATWBHBII CTpecc — BBICOKHE KOHIICHTPAIIMH CBOOOTHOTO JKee3a, 00pas3yroIerocst B
pe3yJbTate IMKIMYECKHX MHKPOKPOBOM3IMSHHI B TEMOPPAarMyecKoe COICPKUMOE KHCTHI,
MHHULIMUPYFOT OKUCIICHHE TMIUIOB U roBpexaerne JJHK okpyxarormx (osumkyIos;
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®  XPOHHYECKOE BOCHAICHHE M (PHOPO3 — MEpCHCTEHIMS MPOBOCIAIMTENIBHBIX [IUTOKHHOB
(IL - 6, IL - 8, TNF - a) u axruBanust TGF - [ - 3aBucuMoro mytut BeIyT K MPOrPECCUPYIOIIEMY
(hubPO3y KOPBI SIYHIKA, HAPYITIas MUKPOOKPYKEHHE PACTYLINX (hOJUIHKYJIOB.

Takim 00pa3oM, HeIbI0 PabOTHI SIBISIETCST CUCTEMHBIH aHAIN3 COBPEMEHHOTO COCTOSTHHS
TpOOIIEMBI JISYCHIS SHIOMETPHOM, BBIABIICHHE KITFOUEBOTO MPOTHBOPEHUHS M PHCKOB PA3IMIHBIX
TEPaIeBTHYECKUX TTOJIX0JIOB, OI[EHKA MEPCIICKTHB BHEIPEHNUS NePCOHATIBUPOBAHHBIX CTPATETHit

B KJIIMHUYECKYIO [IPAKTHKY.

PaccmarpuBas coBpeMeHHbIE TOAXOAbI K JIEYEHMIO, IPE/ICTABICHHBIE B MHPOBOH U
OTEUYECTBEHHOM JINTEPaType, MOJKHO BBIIEINTH HECKOJIBKO OCHOBHBIX:

1. Xupypeuueckue memoooi.

Jlanapockornyeckast IUCTIKTOMYS, BBITIONHAEMast Iy TEM SHYKJICAIH KarlCyJIbl KMCTBI, 10 CHX
HOp CUMTAaeTCsl «30JI0TBIM CTaHAApTOM» xupyprudeckoro jedenus OKS. K mpenmymecrsam
Merofa OTHOCATCS O((EKTHBHOE KyIHMpPOBAaHME OOJICBOTO CHHAPOMA, BBICOKAs 4YacToTa
CIIOHTAHHBIX OEPEMEHHOCTEH 1 HU3KUI YPOBEHb peliinBOB (0Kkos0 6—10 % B TeueHue qByX JieT).
OnHako 0OOpPOTHOW CTOPOHOH —paJMKAIBHOCTH —BMEIIATEIbCTBA  SBJIACTCA  HEM30EKHOE
ATPOTEHHOE MOBPEXKICHUE OBAPUAIBHOIO PE3EPBA: TI0 IAHHBIM MHOTOYHMCIIEHHBIX UCCIIEJOBAHMI,
ypoBerb AMI mocie npctakTomMun cHmkaercst Ha 4060 % OT UCXOAHOTO, MPUYEM HanboJee
BBIDOKEHHOE TIaJieHHe HaOmojaercss TpU  JIByCTOPOHHHMX KHCTaX, OONBIIMX —pa3mepax
00pa3oBaHysl M TIOBTOPHBIX ONEpaIisix. VIMEHHO NOSTOMY y MAIMEHTOK CO CHIKEHHBIM
OBApHAJIbHBIM PE3EPBOM WJIM €IMHCTBEHHBIM SIMYHMKOM LMCTIKTOMHS MOJKET CTaTh NPUYUHOM
HPEKIEBPEMEHHON HEJOCTATOYHOCTH SIMYHUKOB 1 O€3BO3BPaTHON yTpaThl (DepTUIIbHOCTH.

2. Ab6namuenvie memoouxu (CO, - nasepHas Baropu3alysi, IUIA3MEHHAs KOAryJIsLys
Plasmalet, OumonspHas  2JIEKTPOKOAryJIALlKs),  SIBISIOLIMECS  MEHee  TpaBMaTHYHOM
anprepHaTiBOi. KokpaHoBckuii cucremarnyeckuii 0030p 2024 roxa nokasai, 4to aGiaTHBHbIC
METO/Ibl ACCOLIMMPOBAHbI C MEHBIIMM CHIKeHHEM ypoBHs AMI 110 cpaBHEHHIO ¢ LUCTIKTOMUEH,
OJIHAKO COTPOBOXKIAIOTCSI OOJIee BBICOKOM YacTOTOM permmuBoB — B 1,5-2.4 pa3a Beile B
OTIAIEHHOM Tiepuonie HaOmoneHus. [IpiMeHeHne TeMOCTaTMYeCKMX IBOB M IUIa3MEHHON
sHepruu  Plasmalet JeMOHCTpHpYeT [JOCTOBEPHO JIydIINE IIOKA3aTelM  COXPAHHOCTH
(OJTMKYIIPHOTO ITyJ1a IO CPABHEHHIO C TPAAULIMOHHOM OUITOJISIPHOM KOAryJIsLHeH.

3. OtrzmenbHOrO yYHOMMHAHMS 3aCIyXKUBACT HNYHKYUA W OpeHUposamue KUCHbl Kak
CaMOCTOSITEIILHBI METOJ], KOTOpBIM B HACTOSIIEE BpeMs HE PEKOMEHAYeTCs HH OJHHM W3
KIMHUYECKUX PYKOBOJICTB M3 - 32 KpaliHe BBICOKOI 4aCTOThI pelanBOB, focturatomiei 100 % B
KPaTKOCPOYHOH NEPCIIEKTHBE.

4. Cknepomepanus 5maHonom.

Cxrieporepanyst 3HAOMETPHOM STaHOJIOM HpPECTaBIsIET COOOH MHUHHMAIBHO HMHBA3HBHYIO
MPOLIEAYPY, BKIIOYAIOLIYI0 TPAaHBAIMHAIBHYIO —AaCHMPALMIO  COACPIKMMOTO  KHUCTBI IO
YIBTPA3BYKOBBIM KOHTPOJIEM C IOCIEIYIOMeH WHCTIUIIMEH CKIEPO3aHTa, BbI3BIBAIOIIETO
KOAryJSLMOHHBIA HEKPO3 M JIECTPYKLMIO BHYTPEHHEH SIUTEIMAIbHOM BBICTHIKA. Merox
NEPeKUBACT BTOPOE  POJKICHHE B  OMOXY AaKTUBHOIO  PasBUTUA  BCIIOMOTATENbHBIX
penpoaykTuBHbIX TexHosoruii (BPT).

K npeumywecmesam cknepomepanuu OTHOCAT:

®  COXpaHCHHE OBapUAIBHOTO pe3epBa, IOATBEPIKIEHHOE OTCYTCTBHEM 3HAYMMOIO
cHikeHus ypoBHst AMI 1 konryecTBa (oIUIHMKYIIOB HOCIE IPOLEIYPBI;

e Hu3Kas yactorta ocnokHeHui (1,7-10 %);

e BbICOKas TexHUYecKas addexriuBHOCTH (95,0-98,3 %);

e  OmaronpusATHbIC McXozbl B mporpammax BPT: yBennueHue KONMYECTBA IOIYHaeMbIX
OOLMTOB U 3MOPHOHOB, MOBBIILIEHUE YaCTOThI HACTYILICHHUs OEPEMEHHOCTH U KMBOPOIKICHHSL.
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Ilo nmannpiM Mmera - anammza Kim G.H. u coaBropoB (2022), wactora HACTyIUICHUS
OepeMEHHOCTH TOCIe CKIICPOTEpAITii COCTaBisieT 37,6 % , 4TO CTATHCTUYECKH 3HAYMMO BBIIIIE,
yeM nocne xupypruyeckoro sedenus (O 2,0; p=0,042). Uccnenoanue Rabattu u coaBTopo
(2024) mponeMOHCTPHPOBAIIO, YTO CKIIEPOTEPAITHs Mepes] CTUMYJISIEH IMIHNIKOB B IiKiax KO
/ IKCU nmocToBepHO MOBBIIIAET YacTOTy Tporpeccupyromieil 6epemenHoctr (B3BenierHoe Ol1I
2.9; 95 % ] 1,4-6,6) n xuBopoknenns (B3semrenHoe OL 2.4; 95 % JIU 1,1-5,4). Yactora
PELMIMBOB Yepe3 6 MecALeB Moce Mpoueayps! coctaBiser okono 20 % , uTo HIKe, YeM IpU
M30JIMPOBAHHOI ACIUPALIIH, HO BBILIE, YEM MOCTIE LIUCTIKTOMHUH.

BoiBogbl. Bce nepeunicieHHble MeXaHHM3MbI OOYCIIOBIMBAIOT CHIKCHHE OBApHATIBLHOTO
pe3epBa ewié 710 Hayasia Kakoro - OO JICYEHHs], UTO MOJTBEPIKIACTCS TAHHBIMU O 00Jiee HU3KHX
MOKa3aTeIsIX aHTUMIOUIepoBa TopMoHa (AMI) M KkonmmMdecTBa aHTpaIbHBIX (DOJUIMKYIOB Y
TMAIUCHTOK C SHIOMETPUOMAMH B CPABHEHUH CO 3[I0POBBIMH JKCHIIIMHAMH TOTO K€ BO3pacTa.

Crnucok JIuTepaTypbl
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Geburtshilfe Frauenheilkd. —2022. — Ne 82 (4). — P. 363-398.
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4. Spmomuuckas M., Bexenapp B.®., MonorkoB A.C. Ilepconundmkaums Tepanun
MAlMEHTOK, CTPAJAIOIINX HOBEPXHOCTHBIM M TIIyOOKMM MH(MMIBTPATHBHBIM 3HIOMETPHO30M //
JKypHan akymepcTsa u sxeHckux oomesneit. —2022. —T. 71 (3). — C. 105-114.

5. CoHorpaduyeckue  TPEIUMKTOPbl  PELMAMBHPOBAHMS  DHIOMETpHO3a  IOCIE
opraHocoxpassttonx onepanii / JI.C. Lenkouy, P.b. banrep, T.B. MBanosa [u 1p.] / Borpockr
TUHEKOJIOTHH, aKylepcTsa 1 repuHaronorud. — 2022, —T. 21 (4). — C. 98-104.

6. IlpodunakTnka pPEnANBOB SHIOMETPUOM IIOCNE CKIEPOTEPAllii: POJIb TOPMOHAIBHOM
cynpeccun / JI.C. Lenkosuy, P.b. banrep, E.H. Aunpeesa [u ap.] // AKyIepcTBO ¥ THHEKOJIOTHSI.
—2024.—Ne2.—C. 167-172.

7. MorekyisipHble MapKepbl PeLIMBUPOBAHHS 3HIOMETPHO3a: COBPEMEHHOE COCTOSHUC
npobnemsl / E.A. Koran, A.B. Acaryposa, HM. ®aiizymnmna [u np.] / Apxus naronoruu. —
2022.—T. 84 (2).— C. 58-65.

8. Henxosma JI.C., bantep P.b., VBanosa T.B. Onruvmsaryst TakTHKK BEAECHNUS TTAIUEHTOK C
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HNEPCIIEKTUBHBIE HAITPABJIEHUSA PA3BBUTHUSA
MEPMOHAJIM3UPOBAHHOM TEPAIIMU SHJIOMETPUOM SSIMYHUKOB

OyHraMeHTanbHas KIMHIYECKas! TrieMMa Tpu JiedeHnn DKS 3aximrodaeTcst B pOTHBOpEINH
MEKIy  HEOOXOIMMOCTBIO — PAJUKAIBHOIO  YNANCHHS  NATOJIOTMYECKOro — o4ara  Jyis
NPENOTBPALICHUs PELUANBA U KPUTUUECKON BA)KHOCTBIO COXPAHEHMsS] OBAapHaTIbHOTIO PE3epBa,
OCOOEHHO y MAlMEHTOK, IUIAHUPYIOIMX OepeMEeHHOCTb. TpaMIMOHHAs JArapOCKONYecKast
IIUCTIKTOMUSI, OCTaBAsICh «30JIOTHIM CTaHJAPTOM», COMpPSDKEHA CO 3HAYUTEIBHBIM PHCKOM
ATPOTCHHOTO CHIDKEHHMs (DOJUIMKYJIIPHOTO ITyJla, 4YTO 3acTaBisieT MHCKaTh OalaHC Mexmy
OHKOJIOTUYECKON HACTOPOKEHHOCTBIO M PEMPOTYKTUBHON 0€301IaCHOCTRIO. B mocre iHue rop! Ha
CMEHY YHU(HMIMPOBAHHOMY TOJIXOy HPUXOIUT KOHLEMIWS TEPCOHATM3MPOBAHHON Teparuy,
OCHOBAHHAsl HA MHTETPAIBHOM OIEHKE PENpOAYKTUBHBIX IUIAHOB, HCXOIHOIO OBAPHUAIBHOIO
pe3epBa ¥ MOJIEKYIISIPHO - OHOOTMYECKUX XapaKTEPUCTUK SHIOMETPHOMITHON TKAHH.

Taxkum 00pa3oM, HeIbI0 PaboThI SBUIIOCH: ONPEACTUTD PALMOHATBHOCTD U TEPCIEKTHBHYIO
3HAYMMOCTh KOHCEPBATUBHOTO JICUEHHUSI SHIOMETPHOWIHBIX KUCT SIMYHUKOB Y JKEHIIMH JUIS
COXpaHEHNsI OBapHATLHOTO PE3epBa.

KiroueBoe mpoTHBOpeune coBpeMeHHOH JedeGHOI MapagurMbl COCTOMT B OOpaTHO
3aBHCUMOCTH MEXTy PaMKAITBHOCTHIO BMEIIATENECTBA 1 CTETIEHBI0 COXPAHEHHsI OBApHAILHOTO
pesepBa: IMCTIKTOMHSI OOECIEUMBACT HAWMEHBIIMH PUCK pPENUINBa, HO MaKCHMAJIBHOE
CHIDKeHHE (DOJUTMKYISIPHOTO TIyJla, TOrJa KaKk MeHee WHBAa3HBHbIE MeTonpl (abmaris,
CKJIEpOTEpanyst) JIydIlle COXPAHsIOT (PepTHILHOCTb, HO COMpPSDKEHBI ¢ 00JIee BHICOKMM PHCKOM
permvBa.

JlonoTHATeIbHBIE PUCKH, CBSI3AHHBIE ¢ XHPYPIHYECKHM JICUCHHEM, BKIIFOYAOT:

®  CTOWKOE CHWKEHHE OBAPHAIIHOTO pe3epBa MOoCie UCTIKTOMUM, OCOOCHHO BBIPAKECHHOE
IIPU JIByCTOPOHHHMX KHCTaX, pasMepe oOpa3oBaHus Ooiiee 5 CM, TOBTOPHBIX ONEpPALMAX H
TIPUMEHEHNN OMIOJIIPHON KOaryJIsiny,;

®  DHCK NPEKIEBPEMEHHOM HEOCTATOYHOCTH SIMYHMKOB, KOTOPAsi MOXKET Pa3BUTHCS Kak
HENOCPEICTBEHHO MOCIIE ONEPALNH, TAK U B OTJAIEHHOM ITEPUOJIE;

®  IICHXOJIOTMYECKHE M COLMAIIbHBIC MOCIEACTBYS (OecIuioue, XpOHUYECKas Ta3oBast O0JIb,
JACTIAPEYHHS], CHIDKCHHME KauecTBa OKU3HM), KOTOpble (HOPMHUPYIOT TIOPOUHBIH  Kpyr
COMaTHYECKOH 1 TICHXUYECKOH HECTaOMITBHOCTH.

PelmB  SHIOMETPHOMBI  TAaKKe MPEACTABISACT CEPhE3HYIO TMPOOJeMy: MO JaHHBIM
JIMTEpaTypbl, 0CJIE XUPYPrUYECKOro JICUEHHUs 4acToTa PELUIMBOB COCTaBIseT 6,4 % uepe3 1Ba
rona u nocturaet 30,9 % crycTst BOceMb JieT.

IIpeononenne ommcaHHBIX MPOTHBOPEUMH BO3MOXKHO B PaMKaxX IepPCOHATH3HMPOBAHHOIO
MOJX0/1a, KOTOPBIM INpEAronaraeT MHTErPAIbHYIO OLEHKY KOMIUIeKca (haKTOpoB IPH BHIOOpE
JIe4eOHOI TAKTHKH Y KXKION KOHKPETHOH MAIMeHTKH:

1. PenpoaykTuBHbBIC IUIAHBL Y MALMEHTOK C PEATM30BAHHON PENPOIYyKTUBHOM (DyHKIWen
JorycTima 6osee pauKaibHas TAKTHKA, TOrAA KaK y SKCHILMH, [UIAHUPYIOMIUX OepeMEHHOCTb,
MIPHOPUTET TOJDKEH OTAABATHCS COXPAHEHHIO OBAPHAIBHOTO Pe3epBa.
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2. Pasmep u nokanu3anys KACTHL TPH pazMepax MeHee 3—4 CM M OTCYTCTBHM CHMITTOMOB
OIpaB/iaHa BbDKUJIATEIbHAS TAKTUKA C IMHAMUYECKMM HAOIIFO/ICHHEM.

3. Mcxomsblii ypOBEHb OBapHAIbHOrO peseppa: mpu ypoHe AMIT menee 1,5 Hr / mn
JIOCTOBEPHO BO3pACTaeT PHCK HEONAronpusTHOro mcxona mucrkromun (1=0,723), uro nenaer
HPEJIOYTHTEIbHBIM BBIOOP B IOJIB3Y CKIIEPOTEPAMK WX a0JaliHy.

4. MoneKkypHO - TEHETHYeCKHe M HMMMYHOTHCTOXMMHYECKHE MAapKepbl: ONpeeNcHIe
SKCIPECCHM 3CTPOTEHOBBIX U MPOreCTEPOHOBBIX pelenTopoB, Ki - 67 u p53 B Kamcyse KUCThl, a
Takoke MyTtarmonHoro cratyca reHoB KRAS, ARID1A, PIK3CA u PTEN mo3BosisieT BBIIEITH
UI'X - ¢eHOTHIBI U 110100paTh MATOreHETHYECKH 0OOCHOBAHHYIO TOPMOHAIIBHYIO TEPAIMIO B
TOCTIEONEPALIMOHHOM NIEPHUOJIE.

HccnenoBanusi, mpoBenéHHble oA pykoBojacTBoM mpodeccopa JI.C. Ilenkosmu u B.B.
KotenbHukoBa, Mmokazam, 4to AuddepeHnpoBaHHbIl OIXoA K JiedeHnto ¢ yuérom WUI'X -
TpOQUIIsT  Karicyinbl SHIOMETPUOMBI JIEMOHCTPHpYeT Ooliee BBICOKYIO A(P(HEKTUBHOCTE IO
CPaBHEHHMIO ¢ YHU(UIMPOBAHHON TOPMOHOTEpANEH: YHCIIO TALMEHTOB, KOTOPBIX HEOOXOIUMO
HPOJIEUUTH UL NPEJOTBPALIEHNS OJHOIO HEOIArONPHUATHOTO MCXOJa, COCTABUIO 2 IPOTUB 3 B
xouTpore (p <0,001).

5. Hammume comyrcrByrommx (opM SHIOMETpHO3a: IIyOOKHH —HMH(WIBTPATHBHBIHA
SHJIOMETPUO3 TpedyeT MyJIbTUIUCLUILIMHAPHOIO IOAX0a U, KaK MPaBWIo, O0Jee arpecCUBHON
XUPYPrUIeCcKON TAKTUKH.

IlepcnexkTHBHbIE ~ HanpaBJeHUsi  PasBUTHS  TEPCOHAJM3MPOBAHHON  Tepamuu
9H/IOMETPHOM BKJIIOUAIOT:

e pa3paboTKy TapreTHOM Teparyy, HarpassieHHo# Ha nHruoupoBanue PI3K / AKT / mTOR
- CUTHAJIGHOTO ITyTH ¥ KOPPEKLIMIO OKCHIATUBHOTO CTPECCa,;

®  COBEpIICHCTBOBAHUE MaJIOMHBA3UBHBIX OPraHOCOXPAHSFOIIX TEXHOJIOTHI
(onrTMMU3aLMS IPOTOKOJIOB CKIIEPOTEPAITHH, TIa3MEHHas! a0Malysi HOBOTO OKOJICHHUS);

®  IPEHMIUIAHTALMOHHOE TEHETHYECKOE TECTUPOBAHME JUIL BBIABICHHMSA —MYyTali,
ACCOLMMPOBAHHBIX € SHIOMETPHO30M, Y MALUEHTOK, IuTaHupytonmx BPT;

®  KPHOKOHCEPBALMIO OOLMTOB M OMOPHOHOB y TAIMEHTOK C BBICOKAM PHCKOM IOTEPH
OBApHAJILHOTO PE3epPBa 10 BBIOJHEHUS XUPYPrHYECKOr0 BMEIIATENIbCTBA.

Takum 00pa3oM, BBIBOI: JICUEHHE 3HIOMETPHOMIHBIX KUCT SMYHUKOB OCTAETCS CIIOKHOMN
MEKIUCIMIUIMHAPHOA ~ 3a7a4elf, [EHTPATbHBIM  MPOTHBOPEUMEM  KOTOPOM  SIBISIETCS
HEOOXOIMMOCTb OanaHca MEXKIy palUKaIbHOCTBIO YIQICHUs IaTONOTMYECKOro odara U
COXpaHEHHEM DEIPOJYKTUBHOIO MOTEHIMAIA KEHIMHBL TpaIuiMOHHAs JArapOCKONYecKast
IUCTIKTOMUS, OCTaBASICh «30JI0THIM CTAHAAPTOM» B OTHOIICHIN MUHUMU3ALIMH PUCKA PELIUIUBA,
COIIPSDKEHA C HENPUEMIIEMO BBICOKUM PUCKOM STPOTCHHOIO CHIDKEHHS OBAapUAIBHOTO PE3epBa,
qro JenaeT ef NpPUMEHEHHE HEONPaBIAHHBIM Yy TAIMEHTOK C WCXOJHO CHIDKCHHBIM
(OUHKYIAPHEIM 3allacoM. AJIbTEPHATUBHBIE METOIBI, B IEPBYIO OUYepelb CKICPOTEpAIIHs
9TaHOJIOM, JIEMOHCTPHPYIOT MHOTOOOCIIAIOIINE PE3YJIbTaThl B COXPAHEHWH (DEPTUIBHOCTH U
ynyumreHnn  ucxonoB  BPT, ommako TpeOyroT —JanbHeiinero wu3ydeHms B KPYIHBIX
PAHIOMU3UPOBAHHBIX KOHTPOJIMPYEMBIX HCCIEIOBAHUAX JUIL ONpEAENEHUs HX MecTa B
KJIMHAYECKHX JITOPUTMAX.

JanbHeiiiee pa3BUTHE U IIMPOKOE BHEIPEHHE KOHLEMIMK NEPCOHATM3UPOBAHHOM Teparuy,
OCHOBAaHHOW Ha MOJICKYJISIPHO - TeHETHYECKUX U NMMYHOTHCTOXMMHYECKHX MapKepax, O3BOJIUT
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OITHMHU3UPOBATH BHIOOP JICUCOHOM TAKTHKH IS KXKION MAlMeHTKH, MUHUMH3HPOBATh PUCKU 1
YIIYULIUTb KaK PEIPOAYKTUBHBIEC HCXO/IbL, TAK M KAYECTBO JKU3HU B LICIIOM.
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HOBBIE TEXHOJIOT MU [IU®POBOW TEPATIUH
JUIs1 CPEACTB BBEJAEHUS ITPEINTAPATOB HHCYJIMHA

AHHOTAMSA

3a npomemmme 6omee 100 neT ¢ MOMeHTa OTKPBITHSI HHCYMHA B 1921 romy ObLT JOCTUTHYT
3HAUUTEIbHBIN TIPOrpece B 001acTy Tepanuu quadera. OIHAKO Mo OOMbIIei YaCTH 3TOr0 BpeMEHH
M3MCHEHHSI KAacaTiCh IMOBBIICHUs KadecTBa M 3(Q(MEKTUBHOCTH COOCTBEHHO MpErnapaToB
MHCYJMHA, TOrJa KaK CIOCO0 IIPOBEICHWS WHBEKIMH JKU3HEHHO BAKHOTO —IIperapara
NPaKTUYECKH HE M3MEHSUICA. brnaromaps HOBBIM JOCTIDKCHUAM B cdepe IpUMEHEHHST
JIEKapCTBEHHBIX IPENapaToB, MEIMIIMHCKOE W (apMaleBTHYECKOe COOOMIECTBO, a Takke 12 %
HACEJICHHS IUIAHEeTh], Y KOTOPOr0 B HACTOSIIEE BPEMsI AUArHOCTUPOBAH JIUAOET ¢ ONTUMU3MOM
cMoTpsAT B Oymymee [1].

Kumrouesie ciioBa

Jlnaber, perniapatbl HHCYJIMHA, IM(POBAst TepartHst

Heo0XoamMocCTh B YCOBEpILIEHCTBOBAHHBIX alrOpPUTMax JiedeHus quadera 1 - ro u 2 - 1o tuna
00yCIIOBJICHA CYILECTBEHHBIMU HENOCTATKAMHU CyLIECTBYIOIMX METOHOB. [l Bcex OOJIBbHBIX
JuaberoM | - ro Tuma, a TakKe I HEeKOTOPBIX OOJBHBIX THA0EeTOM 2 - TO THIIA, NOTyYaroIiX
UHCYJIUHOTEPAUIo, TpeOyeTcss OueHb AKTUBHbI MOHMTOPMHT COCTOSHUS HALMEHTa [l
NPAaBIJIHOM PEryJIMPOBKH YPOBHS TNIFOKO3BI B KPOBH. JII00ast OMOKa B 3TOM pacdeTe MOXET
HOJABEPrHyTh MALMEHTAa DPUCKY TIUIONIMKEMHH, KOTOpas MOXKET MPUBECTU K CITyTaHHOCTU
CO3HAHUs, IIOTEPE CO3HAHM, a B KpalHUX CllydasX — JaKe K cMepTU. B oTHX ycroBusx kpaiine
BaXXHO, YTOOBI TAIMEHTBI TAKKE MOITIM KOHTPOJUPOBATh YPOBECHb HMHCYJIMHA UIS 3aMCIJICHUS
nporpeccupoBanust 3aboneBanus. Ludposast Teparus (LIT) npeiaraeT peBoOLMOHHbI MOAXOL
K JIeUeHHIo quabera, MpeJoCTaBIsil HaAyYHO OOOCHOBAHHBIEC TEPAICBTHYECKHE BMEILATEIHCTBA,
OCHOBAHHbIE HA  BBICOKOKAYECTBEHHOM IPOIPAMMHOM  OOECHEYEeHMH U MOOMIBHBIX
NpUIoKEeHUAX. B Hacrosmiee Bpems TpU BHIA TEXHOJIOIMYECKUX JOCTUKEHHH BBIBOJAT
MOHUTOPUHI YPOBHS HHCYIMHA HAa YPOBEHb IIOBCEIHEBHOW MEIUIMHCKON IMOMOMIM [T
HOJABIIIOIIET0 OOJBLIMHCTBA MALEHTOB BO BCEM MHPE.

Bo-nepsbix, nosiBusiMecs Ha peike CILIA B xonue 2017 roga «YMHbIe» ycTpoicTBa s
BBEJICHUs] MHCY/IMHA BIEPBbIE JIEMOHCTPUPOBAIM NOTEHIMAT LU(POBOHA Tepaluu B JIEUEHUU
quabdera [2]. DTu ycTpoicTBa, TaKWe Kak MOIKIFOYCHHBIC MHCYJIMHOBBIC PYYKH M KOJIIAYKH,
ABTOMATUYECKU OTCIIEKUBAIOT JI03bI MHCYJIMHA, BPEMsI BBEJICHHS M TEMIIEPATypy OKPY KarowLIei
cpemsl [3]. MHTerpupys 3TH JMaHHBIC ¢ MH(pOpMAIMCEH, MONydaeMOH C TTOMOIIBIO CHCTEMBI
HEIIPEpPLIBHOIO MOHUTOpHHra ypoBHA Iimokossl (HMI), otm cucremsl oOecreduBaroT
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BCCCTOPOHHHIT KOHTPOJIb YNPABNCHHS MA0CTOM, IO3BOJISAS IMALMECHTAM M MEIULMHCKUM
PpabOTHUKaM TPUHUMATh 0OOCHOBAHHBIE PEIICHHS.

Bo-BrOphIX 00/1aYHbIe MIAT(HOPMBI HIPAIOT PEIIAIONIYI0 POJIb B 3KOCHCTEME LH(POBOH
Tepanui. OTu WIaThopMbl HAJESKHO XPAHAT W AHAIM3UPYIOT JaHHBIE ITAIFCHTOB, 00eCTIeunBast
yIQIeHHbII MOHUTOPHHT U CBOEBPEMEHHOE BMEIIATENIECTBO. MeIMIMHCKNE PaOOTHUKH B STOM
CiTydae TIONMyYaloT JOCTYyI K MH(OPMALMM B PEKUME PEAbHOTO BPEMEHH, YTO MO3BOJIIET
00eCTIeYnTh MEePCOHATTM3UPOBAHHBIN ¥ POAKTUBHBIN YXO/1 [4].

B-TpeTsix peds uueT o paspaboTKe COBMECTHMBIX CHCTEM, KOTOPBIC SBIIFOTCS KITFOUOM K
MakcUMaIbHOM  3ddexTuBHOCTH 1UGpoBoil Tepamuu, Onaromaps  OeCHPENSTCTBEHHOMY
B3aUMOJICHCTBHIO C ICKTPOHHBIMU MEIHIMHCKAMH KapTamu (OMK), crcTemamyt HenpepsIBHOTO
MoHuTOopyHra Tmoko3sl (HMI), MHCYIMHOBBIMU IOMIAMH U JPYTHMMU COOTBETCTBYIOLIMMU
ycTpoiicTBaMu. B pe3ysbrare Takoro perueHyst MosIBISETCS BOSMOKHOCT B PEXXUME PEATBHOTO
BPEMEHH IIepeaBaTh BAKHYIO HHPOPMALMIO JIeUaleMy Bpady.

Jlnaber 3a4acTyr0 COMPOBOXKIACTCS PA3IMYHBIMK  COIYTCTBYIOIIMMK 3a00JICBaHHSIMA 1
BTOPUYHBIMU JJUarHO3aMH, BKJIFOYAs! TUIIEPTOHMIO, CEPHACUHYIO TUCOYHKIHMIO, TUCIUITHIEMHIO,
HEBPOJIOTUUECKIE 3a00JeBaHIs, THA0CTHUeCKyI0 Hedporatiio u peruHonarwio [5]. Taxue
COITYTCTBYIOIME COCTOSHHSI OKA3bIBAIOT 3HAYMTENIHHOE BIMSIHAE Ha JICYCHWE U Pe3yJIbTaThl
Teparmy, 4Tto TpedyeT KOMIUICKCHOTO BpadeOHOro Hojxozia. boriee Toro, HOBBIE CTpaTeruu
JedeHnsT Tpa0eTa M TOTCHIMANBHBIX COIYTCTBYIOIMX 3a00NeBaHMH TPeOYIOT MPAKTHIECKOi
peam3aruy noaxon0B 1T, U1 J0CTHKEHUS MOJI0KUTENIBHBIX PE3YILTATOB B 60pbOE C CII0KHOM
niaTosiorueii [6].

Peammzanus noaxonos LT Ha Gaze COBPEMEHHBIX CPEICTB AOCTABKU JIEKAPCTBEHHBIX (HOpPM
MHCYJIMHA TPAIOT PELIAOLIYIO POJIb B KOMILIEKCHOM JICYEHHH ITAIIFIEHTa 110 [ETIOMY PSITY TPIIHH.
Bo-TiepBBIX, TOBBIIIAETCS  NPUBEP)KEHHOCTh — TAIMEHTa K  JIGYCHHIO C  TTOMOIIBIO
MHTEIIEKTYTBHBIX HAOMUHAHHUI 1 aBTOMATH3MPOBAHHBIX CHCTEM HaONIOZieHHs. Bo—BTOPBIX,
MOSIBIISIETCSl  BO3MOYKHOCTh ~ PAHHETO  BBISBIICHHS OCJIOXKHEHHH TOCPEICTBOM — PEryJIIPHBIX
HANOMUHAHUH O HEOOXOIMMOCTH CKPUHHHIA W aHAIM3a TCHJACHIMH JAHHBIX. B-TpeThuX, Ha
OCHOBC aHaIM3a JAHHBIX B PEKAME PEATHHOTO BPEMEHH OOCCIICUMBACTCS IPEIOCTABICHHE
HICPCOHAIM3UPOBAHHBIX PEKOMCHIIAIMIT 10 M3MCHEHMIO 00pa3a JKM3HH U KOPPEKTHPOBKE
JICKApCTBEHHOM Teparii. B—4eTBepThIX, OHOBPEMEHHAsT HHTEPALISl MHOXKECTBA J1a00paTOPHBIX
napameTpoB (YpOBEHb IJIFOKO3bI B KPOBH, apTEPHAIBHOC JIABICHHE, JMITHIHBIA TPOQUIIB)
o0ecrevrBaeT MPUHATHE 00OCHOBAHHBIX KIIMHAYECKHX PEIICHHUI.

Takum o0pasom, Omarozapsi pelieHHr0 IMpoOJieM, CBS3aHHBIX KakK C JMa0eToOM, Tak M C
COITYTCTBYOIIMMH 3a00seBaHusIMH, petiieHus [T Mo3BOMSIIOT 3HAUMTENBHO YITydIIMTh OOIIHe
KIIMHIYECKHE TTOKA3aTeNld M KAYeCTBO KU3HH IAIMEHTOB, OJHOBPEMEHHO YYHTBIBAS CIIOKHOE
B3aMMOJICHCTBHE PA3IMYHBIX JICKAPCTBEHHBIX MPENapaToB B IpoLiecce JIedeH s quabera.
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HEJNA U 3AJAYN YTIPABJIEHUA CPOKAMUA CTPOUTEJIBHBIX TPOEKTOB

AHHOTAIMSA

B crartbe wmccrenmyercs IENeENoliaraHAE B CHCTEME  TEMIIOPAIBHOIO  MEHE/PKMEHTA
HMHBECTULIMOHHO - CTPOMTENIBHBIX MPOEKTOB Kak (hakTop, ONpPEACIAIOIMI UX SKOHOMUYECKYIO
sddexrrBHOCT.  OOOCHOBBIBACTCSI  TE3UC O  TOAYMHCHHOCTH  YIPABJICHHSI  BpPEMCHEM
CTPATErUYECKMM TPUOPUTETAM pEealM3alMy IIPOCKTa, a HE aOCTPAKTHOMY COOJIOJCHHUIO
KaleHIapHoro rpaduka. Packpelta CTpykTypa 3ajad, OXBaTbIBAroOIlas — OIPEIEIICHUC
B3aUMOCBSI3Cil OTepalyii, OLECHKY HX IPOIOJDKUTEIBHOCTH U Pa3pabOTKy KOMITCHCATOPHBIX
MEXaHHW3MOB IPH BO3HUKHOBEHHH HENPEIBUICHHBIX 3a/ICPIKEK.

KuioueBsie ciioBa

yIIpaBJICHHE CPOKAMH, CTPOHMTEIIbHBIA IPOCKT, KaJCHIApHOE IUIAHWPOBAHUE, BPEMCHHBIC
Ppe3epBbl, KPUTHIECKHI ITyTh

B cucreme KoopaMHAT COBPEMEHHOTO JIEBEJIONMEHTa BPEMEHHOH (haKTop TpaHChOPMUPOBAIICS
M3 TPOCTOTO H3MEPHTENS MPOIOIDKUTENBHOCTH PabOT B CAMOCTOSITENBHBIA 3KOHOMHYCCKHUI
pecypc, 0OJafalonyuii CTOMMOCTBIO M JIMKBUJHOCTBIO. YTIPaBJICHUE CPOKAMH CTPOMTEIBHBIX
NIPOEKTOB ~ NepecTaio  ObITh  Cyry0O  TEXHMHYECKOH JMCIMIUIMHOM  JIMCHeTYepH3aliiH,
MPEBPATHBIINCH B CIOXKHYIO ~ MHOTO(AKTOPHYHO — JICSTEIBHOCTh, — HANPABICHHYI)  Ha
CHHXPOHH3ALMIO JICHESXKHBIX TIOTOKOB MHBECTOPA, MPOU3BOICTBEHHBIX MOIIHOCTEH MONPSIUIKA 1
TpeOoBaHMil peryiasropoB. KoHeuHas Lieib [TaHHOrO YHPaBJIEHMs, BOHPEKH YIIPOIIEHHBIM
TPAaKTOBKaM, HE CBOJMTCS MCKIIFOYHTENIBHO K 3aBEpUICHHIO OOBEKTa K OINpEICIICHHOM
KaJleHIapHOH Jare. VICTMHHAs Leidb BUIMTCA B JIOCTIDKCHMH TAKOTO BPEMEHHOIO DEXHMa
pean3alyy MpoeKTa, P KOTOPOM MUHUMM3HUPYIOTCS TPAHCAKIIMOHHbIC U3IEPKKH OJKHIaHNUS,
obecrieynBaeTcsi FOpuMyeckas Oe3ylpeyHOCTh (PUKCALIMK JTANOB YIS 3alUThl OT MITpadHbIX
CaHKIIMI 1 JOCTUTaeTCsl MAKCUMAIbHO paHHUI BBIXOJI Ha OTIEPALIOHHYIO I0XOJJHOCTh akTHBa [ 1].

JlyanucTudeckast TIpUpoia LEJCNONaraHus B YNPABICHHMH CPOKAMH IIPOSIBISETCS B
MEPMAHEHTHOM HANPSUKCHUN MEXKIY BHCIIHHMHU 00S3aTeIbCTBAMU M BHYTPEHHEH 3KOHOMHKOM
nporiecca. C 0HOM CTOPOHBI, LeJb 3aKITI0YaeTcs B 0e3yCIIOBHOM COOMIOICHUN TMPEKTUBHBIX JIaT,
3a()MKCHPOBAHHBIX B HHBECTUIMOHHOM MEMOpPAHIyME H JIOTOBOpax JIOJIEBOTO YdacTusl,
HApyILEHHE KOTOPHIX 4YPEBaro HE TOJIBKO MMHU/DKEBBIMU MOTEPSIMH, HO M IPSMBIMH
(uHaHCOBBIMU YOBITKaMH B BHJE HeycroeK. C Apyroi CTOPOHbI, HE MEHEE 3HAUMMOH LIEJIbIO
BBICTYIIACT BBIPaBHMBaHKE rpaduka MOTPEONCHHs TPYAOBBIX W MaTEPUAIBHO - TEXHUUYECKHX
PECYpCOB, MOCKOJIBKY ILITYPMOBIIIFHA, ITyCTh W MO3BOJISIOLIAs HATHATH OTCTAaBaHHE, HEM30EKHO
TeHEepUpYeT JIABUHOOOPAasHBI POCT HEMPOU3BOAUTENBHBIX 3aTpaT U pucku Opaxa. JlocTikeHne
GastaHca MEKIy STUMH JABYMsI TIOJIFOCaMH TpeOyeT (popMaIn3aliii KOHKPETHBIX YIPABICHUECKHX
3a/1a4, KOKIast U3 KOTOPBIX 0071a1aeT COOCTBEHHOM HAYYHOM METOIONIOTHEH perieHus [3].

IMepBast u Haubonee (yHIAMEHTAIBHAS 33/la4ya 3aKII0YaeTCsi B JOCTOBEPHOM OIPEICICHHI
COCTaBa M JIOTMYECKOH TOCIICIOBATEIILHOCTH BBINOJHEHHS orepanuii. Ha JaHHOM atare
MPOUCXOIUT JACKOMITO3ULIMS CTPOMTENBCTBA OT YKPYITHCHHBIX 3TANOB JI0 YPOBHS JIEMEHTapHBIX
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paboT, ISl KOTOPBIX CYLIECTBYIOT CMETHBIC HOPMATHUBBI Tpya03atpar. OUIMOKH B YCTAHOBJICHUH
B3aUMOCBA3€H, B YaCTHOCTH, UTHOPHPOBAHHE JKECTKHX (DM3MYECKUX 3aBUCHMOCTEH, TAKMX Kak
TBep/ieHre OSTOHA Tepes pacraTyOKOH, CO3al0T CHCTEMHBIN PHCK HECOCTOSITEITBHOCTH BCETO
pacricaHus. 3aada CUMTAeTCs BBIMOJHEHHOH TOJBKO MPH YCIOBUM IOCTPOSHHS CETEBOM
MOJIENIH, a/IEKBATHO OTpaxkaroweil (ppoHT paboT M 3aXBaTKH, 0€3 YEro MoCIeIyIOIHe PacueThl
BPEMEHHBIX MTAPAMETPOB TEPSFOT COCPIKATENBHBINA CMBICIL.

Bropoii 3amaueil ympapieHHs BBICTYNAET KOJMYECTBEHHAS OIIGHKA MPOIOLKUTETBHOCTH
KaXJI0i pabOThI C y4eTOM BEPOSITHOCTHOM IIPHPO/IBI CTPOUTENBHOIO TIPOM3BOACTBA. B oTimune
OT 3aBOJICKOTO KOHBEepa, CTPONTENbHAsI IIIOIIA KA TOBEpyKEHA CTOXACTHIECKOMY BIIMSIHHIO
METEOPOJIOTHYECKUX, F€0JIOTMYECKHX U YeNIOBEYECKHX (DaKTOPOB, BCIISJICTBUE YEro HOPMATHBHAS
TPYIOEMKOCTB TpeOyeT KOPPEKTUPOBKH Ha KOA((PHIMEHTHI OPraHM3aIMOHHO - TEXHOJIOTHIECKOH
HaJSKHOCTH. [IOMHMO TOYEUHBIX OIIGHOK, COBpPEMEHHas HaydHas IapagurmMa TpeOyeT oT
YTIPABIIEHIIA OTNPEAESTIECHNS] MECCUMUCTUYECKUX M ONTUMHMCTHYECKHX CLIEHAPHEB, UTO TIO3BOJISIET
TIepeTH K BEPOSITHOCTHOMY OFO/DKETHPOBAHWIO BPEMEHH W BBIABICHHIO 30H PHCKA CpPBIBA
KOHTpPAKTHBIX 00s13aTeNbCTB [2].

Tperbst 3amada CONpPSIKEHA C PACUETOM KAJICHIAPHOTO PACIMCAHMS M HIeHTU(UKaImeit
KPUTHMYECKOTO MYyTH, TO €CTh TOM LEMOYKH TEXHOJIOTHYECKH CBS3aHHBIX padoT, KoTopas
ompeensieT MHUHMMAIbHO BO3MOXKHYIO OOILyIO JUIMTEIBHOCTH HpoekTa. MIMEeHHO 371ech
(dopmupyeTcs 1osie Ui MPUHATHS CTPATETMYECKMX PELICHHI 10 ONTUMM3ALMMU: YIIpaBJICHELl,
OIMHMPASICh Ha TAHHBIE O PE3ePBaX BPEMEHH HEKPUTHUIECKHUX OTepariii, OTyIaeT HHCTPYMEHT IS
MaHeBpa pecypcami. 3afada OCIOKHSAETCS TEM, UTO B YCIOBHUSX PEATbHOM CTPOMKHM KPUTUUECKUIA
YT HE CTATUYEH; TT0 Mepe TIOTPEOICHNs Pe3ePBOB BpEMEHN Ha BTOPOCTENEHHBIX HATIPABICHHUSX
KpUTHYecKass 30Ha MOXKET MHIPHUpOBaTh, TpeOysl IEPMAHEHTHOIO IepecueTa MOJETH H
TIEPETUCIIOKAIIUN PECYPCOB.

TIpon3BoaHOI OT mepedncleHHBIX 3a/a4 SBISETCS Pa3pabOTKa CHCTEMbl MOHHTOPHHIA U
KOMIICHCATOPHBIX MEPOIPHSTH, TPEJCTaBIsIOmas co00i OOpaTHYHO CBsi3b B KOHTYpE
ynpasienus. Pukcarms (akra OTCTaBaHHUS HE MMEET LIEHHOCTH 0€3 TOTOBOrO CLEHApHUs ero
muksupamyy.  OTcrofa  BO3HMKAeT —crenuduueckas 3a7ada  IUIAHMPOBAaHMS — OIEpEKEHUs,
0a3upyIONIAsiCs Ha MPEIMKTUBHOMN aHAIMTHKE TPEHIOB MPOU3BOIUTEIILHOCTH TPy/ia. Y IpaBJICHel
00s13aH MIMETh IOJrOTOBJICHHBIH HA0Op OPraHM3AIMOHHO - TEXHOJOIMYECKMX PEIICHUH II0
WHTEHCH(UKAIK paboT, Oyap TO Tepexoj Ha MHOTOCTAHOYHOE OOCITY)KMBaHWE KPAHOBOTO
XO0351CTBA, TIEPECMOTP TPAHMI] 3aXBATOK MM IPUMEHEHHE METOZOB YCKOPEHHOro Habopa
MPOYHOCTH OETOHA B 3UMHHUX YCIIOBHSIX. PertieHne 3ol 3a1a4n nepeBo/MT yrpaBieHHe CPOKaMH
13 PEaKTUBHOM IUIOCKOCTH PErMCTPAlUM OIO3JAHUIN B IUIOCKOCTh aKTMBHOIO BO3JCHCTBUS HA
Oy/1y11iee COCTOSIHHUE IPOSKTA.

KimoueBoil HaydHON M NPaKTHMYECKOM KOJUIM3HEH, MPOHU3BIBAIOILEH BCE IEPEUMCIICHHBIE
3a/1a49n, OCTACTCS KOHQIMKT MEXIy CTPEMICHHEM K MPEACTbHOW MHHUMH3AIMKA OOIIeH
MPOJIOJDKUTENIBHOCTH ¥ OOBEKTHBHOW HEOOXOAMMOCTBIO HOJICPXKAHHS PE3EPBOB BPEMCHH Kak
Oycepa HanmexHOCTH. METOOIOTHSI KPUTHIECKOTO ITyTH B €€ YNCTOM BHUJIE, HE YUHTHIBAIOIIAs
pecypcHbie orpaHnueHust 1 dPHEKT «CTYIEHIESCKOr0 CHHIAPOMay, KOraa padoTa 3aHUMAeT BCe
OTBEICHHOE Ha Hee BpeMs, HEPEeIKO MPUBOAUT K KAaTacTPO(UUECKOH MOTepe yCTOWUMBOCTH
rpaduKa Tpy MEPBOM ke OTKIOHEHMH. 1109TOMy MHTEeTpaybHOM 3a1adell YIpaBiIeHus SIBISIETCS
MOUCK TaKOro KOH(UI'ypalMOHHOTO PEIICHUs KaJeHIApHOTO IUIaHa, IPU KOTOPOM BPEMEHHBIC
MOTEPH OT BBIHY)KJIEHHOT'O IPOCTOSI HETEPErpy»eHHbIX Opuraji OyayT MeHblle, 4eM yIepod or
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CpblBa CpOKa BBOJa OOBEKTa, 4YTO TpeOyeT IIyOOKOro SKOHOMHKO - MAaTeMaTH4eCKOro
MOJIETMPOBAHUSI.

CrHcoK HCNOIb30BAHHOI JINTEPATypPhI:

1. AcrapseBa O.E., /DxanOaxueB B.A. Merozmpl onTUMM3aLMM YIPABICHUS CPOKAMH M
pecypcamy B CTPOUTENBHBIX IIPOCKTAX C UCIIONIb30BaHNEeM IM(POBbIX 1w1aThopM // PernoHanbHast
u otpacieBas skoHomuka. 2026. Ned. URL: https: // cyberleninka.ru / article / n / metody -
optimizatsii - upravleniya - srokami - i - resursami - v - stroitelnyh - proektah - s - ispolzovaniem -
tsifrovyh - platform (nara oOpamenus: 05.08.2026).

2. AnnarenauiteB H., SlnkanoBa M., SI3oBa M. VYipapieHue CTPOUTEIbHBIMU HNPOEKTAMH C
HCIIONIG30BaHNEM OOJIBIINX JAHHBIX M aHAMTUKY // BectHrk Hayku. 2024. Ne9 (78). URL: https:
// cyberleninka.ru / article / n / upravlenie - stroitelnymi - proektami - s - ispolzovaniem - bolshih -
dannyh - i - analitiki (zata oOparmenms: 05.08.2026).

3. UBanos /I. b. Ynpasienue BpeMeHEM B CTPOUTEINBHBIX MPOEKTAX: COBPEMEHHBIC METO/IBI 1
uHCTpyMeHThl // Bectauk Hayku. 2025. Ne3 (84). URL: https: // cyberleninka.ru / article / n /
upravlenie - vremenem - v - stroitelnyh - proektah - sovremennye - metody - i - instrumenty (zara
obpamienus: 05.08.2026).

© I'apunos P.P., 2026

YIK 69
TI'apunosa E.A.
MarucTpasrt 2 kypca TUY,
r. Tromens, PO

KIIACCUPUKALIUA JOKYMEHTOIIOTOKOB
B UHBECTULIMOHHO - CTPOUTEJABHOM JIEATEJIBHOCTHU

AHHOTAIHSA
B cratee paccmarpuBaercst mpoOieMa CTPYKTYPHPOBAaHUSI MH(DOPMAIMOHHBIX MACCUBOB B
YCIIOBHSIX ~ BBICOKOW  BAPUATUBHOCTH  HMHBECTHIIMOHHO -  CTPOUTENGHBIX  IPOCKTOB.

OOGO0CHOBBIBACTCS HEOOXOAMMOCTB MEPEX0/Ia OT AMITMPHUIECKOrO HAKOIUICHHS! JTAHHBIX K CTPOTOi
MHOrO(b)akTOpHOM  KiIacCU(PUKAIMK  JIOKYMEHTONOTOKOB ~ KaKk  OCHOBE  ILi()pOBU3AIMH
YIIPaBJIEHYECKHX IPOLIECCOB. ABTOPOM IIPEIIOKEHA MepapXuyeckast MOJIeb CHCTEMATH3aIlH,
g depeHIMpyoIas TOKyMEHTALMIO 110 BEKTOPY JBWKCHHS, (DYHKUHOHAJIBHOH HArpyske H
CTaIUIM KM3HEHHOI'O LIUKJIA O0BEKTA.

KioueBsle cioBa

WHBECTULIMOHHO - CTPOWTENBbHAS  JCATEIbHOCTh, JIOKyMEHTOOOOPOT,  KIIaCCH(UKAIIHSL
JIOKYMEHTAIUH, )KM3HEHHBIN MK 00bEKTa, OPraHU3aLMOHHO - TEXHOJIOTHYECKas JOKYMEHTAIUS,
MHPOPMAIIOHHAS MOJIENh, HOPMATUBHO - IPABOBOE 00ECTICUCHHUE.

TpaHcdopmariiisis MHBECTHIIMOHHO - CTPOMTEIBHOM C(epbl IO BIMSHAEM LHU(PPOBBIX
TEXHOJIOTMH BBIBOJWT Ha IEPBbIA IUIAaH NpoOieMy ympasieHHs AaHHbIMH. COBpEMEHHBIH
CTPOUTEIBHBINA MPOSKT I'CHEPHPYET KOJIOCCATbHBIN 00BEM CBEICHMIA, KOTOpbIC OOJNCKAITCS B
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(hopMy FOPHAMYECKH 3HAYMMBIX M TEXHMYECKUX JOKYMEHTOB. OTCYTCTBHE €IMHON METO/I0JIOTHH
UX IPYIIHPOBKH IPHBOJUT K HH(DOPMALOHHOH SHTPOINH, KOT1a KPUTHIECKH BaKHBIE CBEIICHHS
TEPSIOTCS B HECTPYKTYPUPOBAHHBIX MAcCHBAaX JAaHHBIX, YTO HEM30EKHO BICUET 3a COOOH
KOJUTM3UH B CPOKAX UCTIOIHEHUS 00513aTeNbCTB 1 OropKeTHpoBaHnH [ 1].

Krnaccuuxaiysi TOKyMEHTOTIOTOKOB TPEICTABISET CO00i (DYHIAMEHTATbHYO OCHOBY IS
BBICTpanBaHUs S()PEKTHBHON CHCTEMBI MEHEDKMEHTAa KauyecTBa W BHEAPEHHS TEXHONOTMH
MH(POPMAIIOHHOTO MOJICITPOBAHK. BHE CTPOroi TAaKCOHOMHMM HEBO3MOXKHO OOECIICUHTDH
HPOCIICKIBAEMOCT PEIICHNH U CHHXPOHHM3AIMIO JEHCTBHIT MHOXKECTBA YYaCTHHKOB IIpoLecca:
OT MHBECTOpAa M 3aCTPOIIIMKA [0 NOAPSIHBIX OPraHM3ALMi M OPraHOB TOCYAAPCTBEHHOIO
Hazopa. Haydnas cucTemarmsariisi MO3BOJSICT IMPEOJOJCTh (hParMEHTapHOCTh BOCIIPHSTHS
NpOEKTa, OOBEOUHSS PA3PO3HEHHBIE HOCHTENM HH(QOPMALMM B EAMHOE CEMAHTHYECKOe
HPOCTPAHCTBO.

B pamMkax HacTOSILIEro MCCIENOBAHMS MPEIAraeTcsl UCTIOIb30BaTh HepapXHUeCKHH TTOIXOJ,
OCHOBAHHBII Ha JIENIGHHH BCErO MACCHBA JJOKYMEHTOB IO BEKTODPY IBIKEGHHSI OTHOCHTEIHHO
yhpaBisomeit  cucreMbl.  [1o  aHHOMY KPUTEpUIO OTYETIMBO BBIICISFOTCS  BXOJISIIHE,
UCXOJIAIIC M BHYTPCHHUE IOTOKW. BXomsmmii 1moTok QopMmupyercss U3 BHEIIHEH cpembl U
BKJIFOYACT JMPCKTHMBHBIC YKA3aHWs OPraHOB BJIACTH, HPEANMCAHHS CTPOUTEIBHOIO Haa30pa,
TEXHUYECKHE YCIIOBHS OT PECYPCOCHAOXKAFOIINX OPraHM3aLHil U MPOCKTHYIO JOKYMCHTALIMIO OT
CYOTOIPS/THBIX TIPOSKTUPOBILMKOB. VICXOASAIMIMK TIOTOK TPEJICTABICH OTYETHOCTBIO e/t
KOHTPOJIMPYIOIIMMHA ~ WHCTaHIMSAMY,  WCIIOIHUTENBHOM  JIOKYMEHTAallel, TepeaaBacMoit
3aKa34MKy, a TAKKe O(HUIMATBHBIMU 3allpocaMH Ha MOJYYCHHC paspellicHud. BHyTpeHHumit
JIOKYMEHTOOOOPOT LHPKYJIHPYeT HCKIIOYATENFHO B TPAaHMIAX KOPIOPATUBHOM CTPYKTYPBI
YIPABIECHHS MPOEKTOM, COCIMHSS IPHKA3BL, PACIOPSDKCHUS, CITy)KCOHBIC 3aIlNCKH ¥ AKTBI
BHYTPEHHUX IPOBEPOK [2].

He MeHee 3HAUMMBIM KJIACCH()MKAIMOHHBIM OCHOBAaHHEM BBICTYIACT (DYHKIIMOHAIBHOS
Ha3HAYCHHE JIOKYMCHTALIMH, OTPAKAIOIICE €€ IOPUIMUCCKUAN BEC M POJIb B TIPOU3BOCTBEHHOM
ke, OpraHu3alMOHHO - PACHOPSIUTENbHAS JOKyMEHTALMsT (hOpMUpYeT MPAaBOBOH KapKac
IpoeKkTa, (HUKCHPYs BOJEH3BSBICHHE CTOPOH B JIOTOBOPAX MOAPSAA M 3aKPEIULI HEPapXUIo
BJIACTH B MPUKA3aX O HA3HAYECHUH OTBETCTBEHHBIX JIHMI. [IPOM3BOICTBEHHO - TEXHOIOTMYECKas
JIOKyMEHTAI, HAPOTHB, OOCIY)KHBACT HEMOCPEICTBEHHO IMPOLIECCH BO3BEHCHHS O0BEKTa U
BKJIFOYAET MPOEKTHI MPOM3BOICTBA PAabOT, TEXHOJIOTMUYECKHE KapThl M CXEMBI ONEPAIIMOHHOIO
KOHTpOJI KadecTBa. CTOJIKHOBCHIE HHTEPECOB MEXKITy CTPOTMM COOITIOICHHEM TEXHOJIOTHYECKHX
PCIVIAMEHTOB M JIMPEKTUBHBIMU CPOKAMH YacTO MPOSBIICTCS MMECHHO Ha CTBIKC STHX JBYX
(yHKUMOHATBHBIX TPYII, HOPOKAAs KOH(IMKT MEXTy CIy)KOaMM IVIABHOTO HIDKEHEpa U
PYKOBOZIUTETIS IPOCKTA.

Ocoboe MecTo B CTPYKTYpH3ALMM 33aHMMAET PA3rPAaHHYEHHE MACCHBOB IO CTAIUSM
JKU3HEHHOTO KA O0BEKTA KAIMTATBLHOIO CTPOUTENBCTBA. JIIisl MpebIHBECTULIMOHHON (has3bl
XapaKTepHO JIOMUHHMPOBAHME TPAJIOCTPOUTENIHOH M 3eMJICYyCTPOMTEIBHON JIOKYMEHTAINH,
BKJTFOYAs TPAJJOCTPOUTEIBHEIH TUIAH 3eMEJIBHOTO y9acTKa, Pe3yJIbTaThl HHKCHEPHBIX W3bICKAHMUI
1 OM3HeC - IUIaH, ONpEeIeITIONMIHi (GHHAHCOBYIO Mozienb. CTajust POSKTHPOBAHUS TCHEPHPYET
MACCHB TIPHHIMIHAIEHO HHOTO KadecTBa: 37eck (HOPMHUPYETCs CTa/MiHAS IPOCKTHAS U padodas
JIOKyMEHTALWs, PE3YJIbTaThl SKCIEPTU3 U Celm(UKaniy 000pyJoBaHMs. ITOT MOTOK 00NafaeT
0co00l KOTHUTUBHOM CJIOXHOCTBIO, TaK KaK COZNEP)KAT Mogeau Oyaymero oObekTa B

164



rpagyeckoM ¥ TEKCTOBOM MPEJICTABICHUM, TPEOYIOIIME CTPOrod KOH(HIYparMoHHOM
uneHTudguUKaimu Bepeuii [3].

C mepexooM Ha CTAJMI0 CTPOMTENBCTBA LIEHTP THKECTH JOKYMEHTOOOOPOTa CMEIIAeTcsl B
CTOpOHY (hHKcay (aKTOB U WICTIONHUTENBHON JOKYMEHTAlMU. AKThI OCBHIETEBCTBOBAHIS
CKPBITBIX paboT, JKypHAITBI OETOHMPOBAHHSL, IPOTOKOJBI UCTIBITAHHA KOHCTPYKIHHA (HOPMUPYIOT
JIOKA3aTeITBHYI0 0a3y COOTBETCTBHS IOCTPOCHHOTO OOBEKTa TPOCKTHBIM pEIIeHIsM. J[aHHBIH
TIOTOK XapaKTEepU3YeTCsl BBICOKOM MHTEHCHBHOCTBIO M JKECTKOH TNPUBS3KOH K KaICHIAPHO -
CeTeBBIM rpadukam: Jirobas 3ajepikka B 0pOpMIICHHH aKTa HEME/UICHHO OCTAHABIIMBAeT (GPOHT
paboT Ha 3aXBaTKe.

3aBeplIaONias CTaaus BBOJA OOBCKTA B OKCILTyaTalMI0 CHHTE3UPYET HMTOTOBBIA TAKET,
HEOOXOMMMBIA U1  JISTHTHMH3AIMM  PE3yNbTaTa CTPOMTENBCTBA. 31ECh  JOMHHHPYET
paspemmTensHas M MPABOMOATBEPKIAIOMAS JOKYMEHTAIWS: 3AKIIOYEHHE O COOTBETCTBHY,
pa3pelieHe Ha BBOJ, TEXHMUECKWH IUIAH M aKT PEAM3alliil MHBECTHIIMOHHOTO KOHTPAKTA.
COXHOCTB KITacCH(MKAIIH Ha TAaHHOM 3Talle 3aKTI09aeTCsl B THOPHTHON TIPHPOIE TOKYyMEHTOB,
KOTOpBIC OJHOBPEMEHHO SIBIITFOTCS TEXHWYCCKHIMH OTYCTaAMH U FOPHIMYCCKHMH  (haKTaMmL,
TIOPOYKTAFOIIIIMH [PABO COOCTBEHHOCTH.

AHayi3 peanbHOM MPAaKTHKK YIPABICHUS MPOCKTAMH B CTPOMTEIBCTBE IOKA3bIBACT, YTO
Haubonee OCTPOH MpoONEeMOW  OCTAaeTCsl ACHHXPOHHOCTh  MH(OPMAIMOHHBIX — TOTOKOB,
LPKYJIMPYIOLINX MEKIY IOPUIMYECKNM, (DUHAHCOBBIM M TEXHUYECKUM ONIOK - KOHTYpamu.
Byxranrepckie  permcTpel  3aKpBITHSL  3aTpaT  dYacTO  OMEPEkaloT  (DaKTHYEeCKoe
OCBUJICTEIILCTBOBAHAE OOBEMOB, B TO BpeMs KaK HIDKCHEPHO - TEXHIYECKAs JOKYMEHTAIHS
TOCTYTIaeT B apXMB C KPUTHYICCKUM OTIO3JAHMEM OTHOCHTEIBHO (DH3MUYECKOTO 3aBEpIICHIIT
nporeccoB. DpdexTnBHAS KIACCH(HKAIMSA JIOKYMEHTOIIOTOKOB, 3aJ0KCHHas B OCHOBY
KOPIIOPAaTUBHON MH(MOPMAIIMOHHOMN CHCTEMBI, II03BOJIICT HUBEIMPOBATh JIAHHYIO ACHHXPOHHOCTD
3a CYCT BBEICHHS JKECTKHX JIOTHUCCKUX CBS3eH M KOHTPOJISI BEPCHOHHOCTH, YTO B KOHEUHOM CUETEe
00ecreynBaeT CBOEBPEMEHHYIO KalWTAIM3ALMIO MHBECTUIMHA M OECKOH(IMKTHYIO Mepenady
aKTHBA.
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POJIb KYJIbTYPHOI'O HACJIEUSL
B COBPEMEHHbBIX NCTOPUYECKHNX NCCJIEJOBAHUSX

AnHoTauusi: B crathe paccMmarpuBaeTCs poib KyJIBTYPHOTO HACHIEIMs B COBPEMEHHBIX
HCTOPUYECKHUX HccneioBaHusIX. ODOCHOBBIBAETCA TOJIOKEHHE O TOM, YTO KyJIbTYPHOE HacTeue
SBJIETCS. HE TOJNBKO OOBEKTOM COXPAHEHMS, HO U BAKHEHIIMM HMCTOPMUECKMM HCTOUHHKOM,
MO3BOJLAIOLIMM  M3Y4YaTh COLMAIBHBIE CTPYKTYpbl, KOJUIEKTHBHYIO IIaMATh, KyJBTYpPHYIO
WICHTMYHOCT M TpaHcdopMamyy — oOmectBa.  AHATMBHPYIOTCS — MaTepUaIbHBIE U
HeMaTepHaibHbIe ()OPMBI KyIBTyPHOTO HACTEIHS, MX 3HAYEHHE JUT PEKOHCTPYKIIHH MPOIIIIONO H
BOSMOXKHOCTH ~ MGKIUCIMIUIMHAPHOTO — HCTIONBb30BaHMA.  Ocoboe  BHMMAaHME — yemsercs
MCTOPUYECKOH TMAMATH, My3eHHBIM KOJUICKIIAM, MAMATHHKAM, apXEOTOTHIeCKHM OOBEKTaM,
TpaIyIIsM, YCTHBIM (DOpMaM Mepefadd MCTOPIYECKOrO OMBITA M IH(POBH3AIMN HACICIS.
PaccmarpuBatoTcss IpoOIeMbl HHTEPHPETALY, CEIEKTUBHOCTH COXPAHEHHS, MOIUTU3ALUN
NPOILUION0 ¥ HEOOXOAMMOCTU KPUTUYECKOIO IOAXOJA K MCTOYHHMKAM KYJIBTYPHOIO HACIIEIUL.
JlenaeTcst BBIBOJL O TOM, YTO COBPEMEHHOE HCTOPHYECKOE MCCIE/IOBaHME TPeOyeT CoueTaHus
TPaJMLMOHHON UCTOYHUKOBEIUECKON KPUTHKH C METOZIAMHU KYJITYPHOM UCTOPUH, HCCIIE0BAHNUS
HaMsITH, LUGPOBOI I'yMaHUTAPUCTUKH U UCCIIEN0BaHNS KyIbTYPHOTO HACTeINs.

KinoyeBble cii0Ba: Ky/IbTypHOE HAcleMe, MCTOPUYECKUE MCCIIEI0BAHMS, HMCTOPHUYECKAs
HaMATh, KyJIbTYpHAas IaMATh, HCTOPUYECKUH  HCTOUYHUK, MaTepUalbHOE  HACIEAME,
HeMaTepHalbHOe HaCTenye, MH(pPOBMU3AIS, HICHTIHYHOCT HCCIENOBAHHSA — KyIIETYPHOTO
HacIeaus.
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THE ROLE OF CULTURAL HERITAGE IN MODERN HISTORICAL RESEARCH

Abstract: The article examines the role of cultural heritage in contemporary historical research.
It argues that cultural heritage should be understood not only as an object of preservation but also as
an important historical source that enables researchers to investigate social structures, collective
memory, cultural identity, and transformations of societies. The article analyzes tangible and
intangible forms of cultural heritage and considers their significance for reconstructing the past and
developing interdisciplinary historical research. Particular attention is paid to historical memory,
museum collections, monuments, archaeological sites, traditions, oral transmission of historical
experience, and the digitization of heritage. The study also addresses the problems of interpretation,
selective preservation, politicization of the past, and the necessity of applying critical approaches to
heritage sources. It is concluded that contemporary historical research requires the combination of
traditional source criticism with cultural history, memory studies, digital humanities, and heritage
studies.
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Cultural heritage occupies an increasingly important position in contemporary historical
research. For a long time, historical scholarship was primarily concerned with written documents,
official records, chronicles, administrative materials, and other conventional sources. Modern
historiography, however, has significantly expanded the range of materials regarded as historically
meaningful. Buildings, monuments, archaeological remains, museum objects, works of art,
landscapes, traditions, rituals, oral narratives, commemorative practices, and digital records are now
increasingly considered important sources for understanding the past.

The concept of cultural heritage itself has also undergone substantial transformation. The 1972
UNESCO Convention established an international framework for the protection of cultural and
natural heritage and emphasized the significance of monuments, groups of buildings, and sites
possessing outstanding cultural value [1]. The subsequent development of international heritage
policy expanded this perspective. The 2003 UNESCO Convention recognized intangible cultural
heritage, including traditions, performing arts, social practices, rituals, knowledge, and traditional
craftsmanship [2].

This conceptual expansion is particularly important for historical research. Heritage does not
simply preserve traces of the past; it demonstrates how societies select, interpret, organize, and
transmit those traces. Consequently, studying heritage provides historians with an opportunity to
investigate both the historical object itself and the processes through which societies construct
meanings around the past.

The purpose of this article is to examine the role of cultural heritage in contemporary historical
research, identify its major analytical functions, and determine the principal methodological
challenges associated with its interpretation.

Cultural heritage can be understood as a broad collection of material and immaterial traces
through which societies maintain connections with their past. Its material dimension includes
architectural monuments, archaeological sites, historical landscapes, works of art, manuscripts,
objects, and museum collections. Its intangible dimension includes languages, traditions, rituals,
oral histories, knowledge systems, performing arts, and craftsmanship [2].

For historians, these forms of heritage represent potential sources of historical evidence. A
historical building, for example, may provide information about architectural practices,
technological capabilities, economic conditions, social hierarchy, and political institutions. An
archaeological object can provide evidence concerning production, trade, consumption, religious
practices, and everyday life.

The importance of heritage as a source is therefore related to its multidimensional character.
Unlike a conventional written document, a material object can simultaneously contain information
about technological, economic, social, aesthetic, and symbolic processes.

However, heritage should not be treated as an objective and complete representation of the past.
Every heritage collection reflects processes of selection and preservation. Some objects survive
while others disappear; some monuments are restored while others are neglected; some historical
narratives are commemorated while others are marginalized.

Therefore, historians must examine not only what has been preserved but also why it was
preserved and by whom.
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One of the most important contributions of heritage studies to contemporary historiography is
the analysis of the relationship between heritage and collective memory.

Jan Assmann's concept of cultural memory emphasizes that societies transmit knowledge of the
past through communicative practices and external systems of representation, allowing memories
to survive beyond individual generations [3]. Cultural heritage can therefore function as a material
and institutional mechanism through which societies maintain relationships with their past.

Monuments, memorial complexes, museums, historical sites, commemorative ceremonies, and
national holidays can all operate as mechanisms of memory. They provide physical and symbolic
points of reference through which individuals and communities construct interpretations of
historical experience.

Pierre Nora's concept of "realms of memory" similarly emphasizes the relationship between
historical memory and specific places, objects, symbols, and commemorative practices. His
research demonstrates that particular sites and cultural symbols can become concentrated points
through which societies represent and reinterpret their past [4].

For historical researchers, this means that heritage should be examined not only as evidence of
what happened in the past but also as evidence of how later generations remember what happened.
This distinction is essential because historical memory and academic history are not identical.
Memory is selective, emotionally charged, socially constructed, and frequently influenced by
contemporary political and cultural circumstances.

Tangible cultural heritage remains one of the most important sources for historical
reconstruction. Architectural monuments, archaeological sites, historical settlements, religious
buildings, fortifications, industrial facilities, and cultural landscapes provide researchers with
evidence that may not be available in written documents.

Buildings can reveal the organization of urban space and social relations. The location and
structure of industrial facilities can demonstrate patterns of economic development. Religious
architecture can provide information about belief systems and institutional power. Archaeological
remains can illuminate periods for which written evidence is limited or absent.

The study of tangible heritage also enables historians to examine everyday life. Household
objects, clothing, tools, furniture, and other material artifacts can reveal patterns of consumption,
labor, technological development, and social differentiation.

The 1972 UNESCO Convention is important in this context because it established an
international framework for identifying and protecting cultural monuments, groups of buildings,
and sites of historical and cultural significance [1].

Nevertheless, material heritage must be interpreted critically. Restoration can alter the original
appearance of a building. Museum displays may reorganize objects according to contemporary
narratives. Archaeological sites can be selectively reconstructed. Consequently, the historian must
distinguish between the original historical evidence and later interventions.

The recognition of intangible cultural heritage has substantially expanded the methodological
possibilities of historical research.

Traditional songs, oral narratives, rituals, festivals, craft techniques, forms of knowledge, and
customary practices may contain information about social organization and historical experience
that cannot be found in official documentation. The UNESCO Convention of 2003 explicitly
recognizes practices, representations, expressions, knowledge, and skills transmitted between
generations as components of intangible cultural heritage [2].
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For social and cultural historians, this is particularly significant. Intangible heritage can provide
access to the experiences of groups whose voices may be underrepresented in written archives.

Oral traditions can preserve information about migration, family history, local conflicts, labor
practices, religious beliefs, and community identity. Traditional craftsmanship can provide
evidence concerning technological knowledge and patterns of economic organization.

At the same time, oral heritage requires careful source criticism. Memory changes over time, and
individual recollections can be influenced by later experiences. Therefore, oral testimony should be
compared with other sources rather than treated as a direct and unaltered record of past events.

Cultural heritage is closely connected with individual, community, regional, and national
identities. Societies often use historical monuments, museums, traditions, and commemorative
practices to define their relationship with the past.

This process can have positive social functions. Heritage can strengthen community cohesion,
provide a sense of continuity, and support intergenerational transmission of knowledge.

However, heritage can also become a field of political contestation. Different social groups may
interpret the same historical object or event differently. A monument may be regarded by one
group as a symbol of liberation and by another as a symbol of oppression. Consequently, the
selection and interpretation of heritage can become part of broader struggles over historical
narratives.

Laurajane Smith argues that heritage should not be understood simply as a collection of old
objects and places. Heritage is also a cultural process through which particular interpretations of the
past are produced and communicated [5].

This approach is highly relevant to contemporary historical research because it encourages
historians to investigate the social mechanisms through which heritage acquires meaning.

Rodney Harrison emphasizes the need to understand heritage as a dynamic field involving
historical materials, contemporary social practices, institutions, and political processes [6]. This
approach moves beyond the idea that heritage is simply something inherited from previous
generations.

A critical approach requires historians to ask several questions. Who selected a particular object
or site for preservation? Which interpretation of its historical significance became dominant?
Which groups participated in this process? Which memories were excluded? How has the meaning
of the heritage object changed over time?

Such questions transform heritage from a passive source into an analytical subject.

For example, the history of a monument can be divided into several stages: its original creation,
its use in the historical period under investigation, its later preservation, its possible destruction or
restoration, and its contemporary interpretation. Each stage provides independent evidence
concerning social and political attitudes toward the past.

This perspective is especially important when studying contested heritage, colonial legacies, war
memorials, political monuments, and sites associated with traumatic historical events.

Digital technologies have significantly changed the methods available for studying cultural
heritage. Digitization of manuscripts, photographs, maps, museum collections, and archaeological
materials allows researchers to access sources that may previously have been geographically or
institutionally inaccessible.
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Three - dimensional scanning, digital reconstruction, geographic information systems, virtual
museums, and digital archives can provide new opportunities for analyzing historical
environments.

Digitalization also contributes to preservation. Digital copies can protect information from
physical deterioration, although they do not eliminate the need to preserve original objects.

At the same time, digital heritage creates new methodological problems. Digitized collections
are not always complete, and digital platforms can reproduce existing institutional biases. Search
algorithms may determine which sources researchers encounter first. Metadata can influence how
objects are classified and interpreted.

Therefore, digital heritage should itself become an object of source criticism.

Contemporary historical research increasingly relies on interdisciplinary approaches. Cultural
heritage provides a particularly productive field for cooperation between history, archaeology,
anthropology, sociology, art history, geography, archival studies, museum studies, and digital
humanities [5].

Archaeological evidence can be combined with written records. Oral history can be compared
with administrative documentation. Geographic information systems can be used to reconstruct
historical landscapes. Architectural analysis can be integrated with economic and social history.

Such interdisciplinary research makes it possible to reconstruct complex historical processes
from multiple perspectives.

The growing importance of heritage studies therefore reflects a broader transformation of
historical methodology. Historians are increasingly interested not only in political events and
institutional structures but also in memory, identity, everyday practices, material culture, and the
ways societies construct representations of their past.

Despite its value, cultural heritage has several methodological limitations.

The first is selectivity. Not all historical experiences are equally represented in heritage
institutions. Political authorities, cultural organizations, economic interests, and local communities
may influence preservation decisions.

The second problem is authenticity. Restoration, reconstruction, and museum presentation can
transform historical objects and complicate their interpretation.

The third issue is politicization. Heritage can be used to support particular national or ideological
narratives. Historians must therefore distinguish between historical evidence and later political
interpretations.

The fourth challenge concerns commercialization. Tourism and cultural industries can
encourage preservation but may also simplify historical narratives to make heritage more attractive
to visitors.

Finally, intangible heritage presents problems of continuity and transformation. Traditions are
not static; they change as communities adapt them to new social conditions. Consequently,
historians should not assume that contemporary traditions reproduce the past unchanged [6].

Cultural heritage has become an essential component of contemporary historical research. Its
importance extends beyond the preservation of monuments, objects, traditions, and historical
landscapes. Heritage provides evidence about the past while simultaneously revealing how
societies interpret, remember, and use that past in the present.

Material heritage allows historians to investigate architecture, technology, economy, social
structures, and everyday life. Intangible heritage provides access to oral traditions, knowledge,
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rituals, practices, and community identities. Heritage sites, museums, and commemorative objects
demonstrate how historical memory is constructed and transmitted across generations.

At the same time, heritage cannot be treated as an entirely neutral representation of history.
Processes of selection, preservation, restoration, institutionalization, and political interpretation
influence what becomes recognized as heritage. Therefore, contemporary historians should apply
critical source analysis to heritage materials and investigate both the historical object and the social
processes through which it acquires meaning.

The development of digital technologies further expands the possibilities of heritage - based
research. Digitization, virtual reconstruction, geographic information systems, digital archives, and
computational methods make it possible to analyze historical materials on a larger scale and from
new perspectives.

Ultimately, cultural heritage should be understood as both a source of historical knowledge and a
social process of constructing relationships with the past. Its study contributes to a more
comprehensive understanding of historical change, collective memory, cultural identity, and the
ways in which contemporary societies interpret their historical experience.
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OCOBEHHOCTH COITMAJIBHBIX TPAHC®OPMAIIAN
HNEPUOJA HOBOI'O BPEMEHU

AnHoTamusi: B cratbe paccMaTpUBAIOTCS OCOOCHHOCTH COLMAIBHBIX TpaHc(opMarmit
neprora HOBOro BpeMeHH, OXBATBIBAIOIIETO IIPOLECCHI, CBS3AHHBIC C MEPEXOIOM  OT
TPAJIMIIMOHHOTO OOIIECTBA K MOJCPHBIM COLMAIBHBIM CTpyKTypaM. OCHOBHOE BHHMaHHE
VICNSETCSl M3MCHEHHSM —COLMAIBHON CTpaTH(UKALMK, DPasBUTHIO TOPOJOB M TOPTOBIH,
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(OPMUPOBAHHIO HOBBIX COLMANBHBIX TPYINI, U3MEHEHHIO PO TOCYAApCTBa, PEUTHO3HBIM U
KYJIETYPHBIM IIPEOOpa30BaHUsM, a TAKOKe BIMSHUIO HAYYHO - TEXHUICCKUX M SKOHOMHYECKHX
M3MEHEHHI Ha MOBCEIHEBHYIO JKU3Hb HaceMeHmsl. [10Ka3aHo, UTo CONMAIbHBIE TPaHC(hOpMAIN
HoBoro BpeMeHM HOCHIIM KOMIUICKCHBIH M HEOJHOPOAHBIH XapakTep M IPOHUCXOMIUIH IO
BO3NICIICTBUEM ~ B3aMMOCBSI3aHHBIX  IOJIMTHYECKUX, OKOHOMHMYECKHX, JEMOTpaMuecKuX,
PENUIHO3HBIX M KYJBTYpHBIX (akTopoB. Oco0oe 3HAUYeHHEe WMEIN Pa3BUTHE PHIHOYHBIX
OTHOILICHWH, YCWIEHHE LEHTPAIN30BAHHBIX TOCYJApCTB, pPacLIMPEHHe MEXKITyHApOIHOM
ToprosiiH, Pehopmariusi, pocT ropoackoro HaceneHuss U ()OpMUPOBAHHUE HOBBIX MPEICTABICHUIH
00 obrtectse u judHOCTU. ClIeNaH BBIBOJ O TOM, YTO Teproa HoBOro BpeMeHH cTain BaKHBIM
9TanoM (OPMHUPOBAHUS COLMAIBHBIX MHCTHTYTOB M MOJENei OOIIECTBEHHBIX OTHOIICHUIA,
OKa3aBIIIHX CYIECTBEHHOE BIUSHIE Ha MIOCICAYIOIICe PA3BUTHE COBPEMEHHOTO OOIIECTBA.

KiroueBble ciioBa: HoBoe Bpemsi, COLMIbHBIC TpaHC(OpPMALMK, COLMAIBHAS CTPYKTYpa,
MOJICpHM3ALWs, ypOaHU3alksl, TOCyJapcTBO, TOPrOBIISL, COLMANBHBIC TPYMIbL, Pedopmarus,
MHITyCTPUATH3ALISL.
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FEATURES OF SOCIAL TRANSFORMATION IN THE LATE-MODERN PERIOD

Abstract: The article examines the main features of social transformations during the Early
Modern period and the transition from traditional social structures toward modern forms of social
organization. Particular attention is paid to changes in social stratification, urban development, the
expansion of trade, the emergence of new social groups, transformations in the role of the state,
religious and cultural changes, and the influence of economic and technological developments on
everyday life. The study demonstrates that social transformations in the Early Modern period were
complex and uneven, resulting from the interaction of political, economic, demographic, religious,
and cultural factors. The development of market relations, the strengthening of centralized states,
the expansion of international trade, the Reformation, urban growth, and changing perceptions of
society and individual identity played an important role in these processes. The article concludes
that the Early Modern period represented a crucial stage in the formation of social institutions and
patterns of social relations that subsequently influenced the development of modern society.

Keywords: Early Modern period, social transformations, social structure, modernization,
urbanization, state, trade, social groups, Reformation, industrialization.

The Early Modern period represents one of the most significant stages in the historical
development of European society. Although historians differ concerning its precise chronological
boundaries, the period between approximately the fifteenth and eighteenth centuries is generally
associated with major changes in political institutions, economic relations, social structures,
religious practices, and cultural life. The European World 1500-1800 is increasingly interpreted not
simply as a transitional period between the Middle Ages and modernity but as a historical era with
its own distinctive dynamics and institutions [1].

Social transformation during this period was neither linear nor uniform. Traditional institutions
continued to influence everyday life, while new economic practices, political organizations, forms
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of knowledge, and social identities emerged. Consequently, the Early Modern period should be
understood as an interaction between continuity and change rather than as a complete replacement
of traditional society by modern structures.

The purpose of this article is to examine the main characteristics of social transformations during
the Early Modern period and to identify the principal political, economic, demographic, religious,
and cultural factors that contributed to these changes.

One of the central characteristics of the Early Modern period was the gradual transformation of
the traditional social hierarchy. European societies remained highly stratified, and distinctions
between estates, corporations, and legally privileged groups continued to play an important role.
Nobility, clergy, urban inhabitants, peasants, craftsmen, and merchants occupied different positions
within the social order.

At the same time, economic development contributed to the emergence and expansion of social
groups whose influence was not based exclusively on traditional status. Merchants, financiers,
entrepreneurs, educated professionals, and urban property owners increasingly participated in
economic and political life.

The growth of commercial activity strengthened the position of groups involved in long -
distance trade and financial operations. This process did not immediately eliminate traditional
aristocratic privileges, but it gradually changed the relationship between wealth, social status, and
political influence.

Social mobility therefore became more visible. Individuals could improve their social position
through commerce, education, military service, administrative careers, or connections with political
institutions. Nevertheless, mobility remained strongly constrained by birth, property, gender, legal
status, and local social structures.

Urbanization was another important feature of social transformation. European cities became
centers of trade, manufacturing, administration, education, and cultural exchange. The expansion of
markets increased the importance of urban communities and created new opportunities for
merchants and skilled workers.

The development of commercial networks connected European cities with increasingly distant
regions. The growth of maritime trade and colonial expansion contributed to the accumulation of
capital and transformed patterns of consumption. Economic relations became increasingly
interconnected across political boundaries.

The expansion of markets also affected rural society. Agricultural production became more
closely connected with commercial demand, while landownership and labor relations changed in
different regions. These processes contributed to the gradual integration of rural populations into
wider economic networks.

Karl Polanyi's analysis of the transformation of economic relations emphasizes the historical
significance of the emergence of market - oriented forms of social organization. His interpretation
connects economic change with broader transformations in social institutions and relationships [2].
Although his thesis has been extensively debated, it remains influential for understanding the
relationship between economic restructuring and social change.

Political transformations also affected the organization of society. During the Early Modern
period, many European states developed stronger administrative structures, taxation systems,
military institutions, and mechanisms of territorial control.
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Charles Tilly emphasizes the relationship between coercion, capital accumulation, warfare, and
European state formation [3]. From this perspective, the development of states was closely
connected with the ability of rulers to mobilize financial and human resources.

The strengthening of central governments affected ordinary social groups. Taxation became
more systematic, military obligations expanded, and administrative institutions penetrated local
communities more deeply. At the same time, centralized states created new professional
opportunities for officials, soldiers, lawyers, administrators, and other specialists.

The development of state institutions therefore contributed to the emergence of new
relationships between individuals and political authorities. The state increasingly became an
important organizer of economic, social, and cultural life.

Religion remained one of the most important components of Early Modern social life. The
Reformation and subsequent religious conflicts changed institutional structures and affected
communities across Europe.

Religious transformation influenced education, family relations, moral behavior, political
legitimacy, and everyday practices. Protestant and Catholic reforms encouraged greater attention to
religious instruction and discipline, while religious institutions continued to perform important
social functions.

Kasper von Greyerz emphasizes that religion played a fundamental role in the social, cultural,
and spiritual lives of people in Early Modern Europe [4]. Religious identity could influence social
belonging, political loyalty, education, and relationships within local communities.

Religious conflicts also contributed to the development of stronger state institutions because
rulers increasingly attempted to regulate confessional life within their territories. In some regions,
religious diversity encouraged forms of accommodation, while in others it resulted in persecution
and forced migration.

The Early Modern period was also characterized by important cultural changes. The spread of
printing increased the circulation of books, pamphlets, religious texts, political ideas, and scientific
information. Literacy gradually expanded, although access to education remained socially unequal.

The Renaissance, Reformation, Scientific Revolution, and Enlightenment contributed to
changing perceptions of knowledge, authority, and individual identity. The development of new
intellectual practices encouraged critical attitudes toward traditional sources of knowledge.

Cultural transformations also affected the understanding of social identity. Individuals
increasingly participated in overlapping communities defined by religion, occupation, city, region,
language, and political affiliation.

Historical research on Early Modern Europe demonstrates that the past itself became an
important resource for political, religious, and social identities. Judith Pollmann, for example,
shows that Europeans between 1500 and 1800 actively used memories of the past as moral,
political, legal, religious, and social points of reference [5].

Economic transformations accelerated toward the end of the Early Modem period.
Improvements in agricultural production, transportation, manufacturing, navigation, and
communication expanded the possibilities for economic exchange.

The development of manufacturing and commercial agriculture contributed to the differentiation
of labor. In some areas, traditional household production remained dominant, while in others,
production increasingly responded to market demand.
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The eighteenth century created particularly important conditions for the emergence of industrial
society. The interaction between technological innovation, capital accumulation, expanding
markets, and labor reorganization prepared the foundations for the Industrial Revolution.

These processes also changed patterns of social inequality. Economic opportunities expanded for
some groups, while others experienced increasing dependence on wage labor and market
fluctuations.

Despite substantial changes, Early Modern society retained many traditional characteristics.
Aristocratic privileges, patriarchal family structures, rural communities, religious institutions, and
corporate organizations remained influential.

Therefore, social transformation should not be interpreted as a simple movement from
"traditional" to "modern" society. Different regions followed different trajectories, and old and new
institutions frequently existed simultaneously.

Beat Kiimin's analysis of Europe between 1500 and 1800 emphasizes the diversity of political,
economic, religious, and social developments across the continent [1]. This regional diversity
demonstrates that modernization was not a single process occurring at the same speed everywhere.

The coexistence of continuity and innovation is one of the defining features of the Early Modern
period. Traditional institutions adapted to new economic and political conditions, while emerging
institutions often incorporated elements of earlier social structures.

The Early Modern period was characterized by profound and multidimensional social
transformations. Changes in social stratification, urbanization, commercial expansion, state
formation, religious reform, cultural development, and technological innovation interacted to
reshape European societies.

The emergence of new economic and professional groups gradually modified traditional social
hierarchies. Urbanization strengthened commercial and cultural networks, while expanding
markets connected local communities with wider economic systems. The development of
centralized states increased administrative and political integration. Religious transformations
altered social identities and institutional structures, while printing, education, scientific
developments, and new intellectual movements contributed to changes in cultural life.

At the same time, traditional forms of social organization remained significant. The
transformation of society was therefore gradual, uneven, and regionally differentiated.

The main historical significance of the Early Modern period lies in the interaction between
continuity and innovation. The social institutions and relationships that emerged during these
centuries contributed to the development of modern states, market economies, professional groups,
urban societies, and new forms of individual and collective identity. Understanding these
transformations provides an important basis for explaining the subsequent emergence of modern
society.
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TJIYBUHHOE OBYYEHUE B CEUCMOPA3BEJIKE KAK UHCTPYMEHT
MPOPBIBHbIX UCCJIEJIOBAHUI 3EMHOM KOPbI

AnHoTanus1. PaccMarpuBaercst cMeHa IapaiurMbl B HayKax O 3eMile, BbI3BaHHAsH BHEJJPEHHEM
rIyOoKoro oOydeHWsT B 00pabOTKy CEHCMHYECKHX IaHHBIX. AHAIM3HAPYIOTCS OrpaHMYCHUS
KJIACCHYECKUX MOX00B. [IpencTaBieHbl HeHpoceTeBble apXUTEKTYpPbl JUIs ABTOMATHYECKOrO
BBIICNICHUS  Pa3ioMOB, (AlMAIbHOIO AHAIM3a W TIOCTPOEHHS IPOTHO3HBIX — MOJENCH.
OOOCHOBBIBACTCSI  MPOPBIBHOI» ~ XapakTep  TEXHOJNOTH,  TO3BOJSIFOIIMX — M3BJICKATh
NPUHIMITHATBEHO HOBYIO HH(OPMALIHIO O CTPOCHHH CPEJIbI U3 CBEPXOOIIBIINX MaCCUBOB JIAHHBIX,
HEJIOCTYIHYIO paHee.

Beenenne. Hayxu o 3emie TpaauIMOHHO ONUPATNCH Ha MOJIEBbIe HAOIIONCHNS, (DH3UIECKOe
MO/JIC/IMPOBAHKE 1 aHATMTHYECKHE pacueThl. OJTHAKO B MOCIEHEE ACCATUIICTHE HACTYITIII [IEPHOJT
«IAHHBIX»: COBPEMEHHBIE CEHCMOpPa3BENIOUHbIE PabOTHl TeHEPUPYIOT IeTabaifTel MH(OpMAIH,
00paboTaTh KOTOpBIE KIACCHICCKAMU METOJAMH 3a TIPHEMIIEMOE BPeMsl HEBO3MOXKHO. MIMeHHO
37lech BO3HHMKACT MPOPBIBHOM Hayd4HbIA BbI30B. LludpoBas TpaHchopmaims mepecrana ObITh
HPOCTO aBTOMATH3ALIMEH PYyTHHBI — OHA CTAHOBUTCS METOJIOM Hay4HOT'O TTO3HAHMSI, CIIOCOOHBIM
BBUIBILITE CKPBITBIC 3aKOHOMEPHOCTH B CTPOCHHHU JIMTOC(HEPHI, HEIOCTYIHBIE YEIOBEUECKOMY
yasy.

Llenb naHHOI paboTBI — MOKA3aTh, KAK aJITOPUTMbI INTyOOKOro 00y4YeHHs He IIPOCTO YCKOPSIFOT
MHTEPIPETALNI0 Teo(U3NYECKUX JIAHHBIX, a CTAHOBATCS JBUIATeNIeM IMPUHIMITMATIBGHO HOBBIX
OTKPBITUI1 B TCOJIOTHH.

Martepuaibl U MeTOAbl. TEXHOIOTHYECKYI0 OCHOBY HPOpBIBA COCTABIIIIOT apXHTCKTYPEI
cBepTOUHBIX HelpoHHBIX ceteit (CNN), TpancdopMepoB 1 TeHepaTHBHO - COCTSI3ATEeNbHBIX CeTelt
(GAN). B ommume OT KJIACCHYECKOro IPOrpaMMHPOBAHMSA, IZe Teo(U3MK 3a/1aeT JKECTKHH
QITOPUTM TOHCKA MPH3HAKOB (aMILIUTY/Ia, YacToTa), ITyOOKoe 00y4YeHHE M3BICKACT HEPAPXUIO
a0CTPAKTHBIX IIPH3HAKOB HEIOCPESACTBEHHO U3 CHIPBIX CEHCMOTpaMM.

KiTt04eBBIMH METOZJAMH, PaCCMATPHBAEMBIMU B JAHHOW paboTe, SBILIOTCSL:

CemaHTHYECKas CerMEHTALIMS CEHCMUYECKHX KyOOB JUIsl BBIIEICHUS] TEKTOHMYECKUX Pas3ioOMOB
u consinbIx Ten (apxurektypbl U - Net, LinkNet).

CeiicMudecKasi HHBEPCHSI HA OCHOBE INTyOOKOro OOy4eHHs Ul TIPOrHO3a (DHIIBTPALHOHHO -
eMKocTHBIX cBOHCTB (PEC) B MeXCKBaYKMHHOM HPOCTPAHCTBE.

lenepamst cuntermyeckux nanHbix (Digital Twins) st oOydeHus cereld B yCIOBHSIX
Je(uIHTa peabHBIX Fe0JIOTHYECKHX JAHHBIX.

Pe3ysibTaTel M 00cy:K1eHHe

1. Ilpeodonenue cyowexmusrocmu unmepnpemayuu (Fault Detection)

TpaccupoBaHne TEKTOHHYECKNX HAPYICHUIH — KpaeyroybHas 3aj1a4a CTPYKTYPHOI Te0JIOTHH.
PyuHast KOppESIIISL PA3IOMOB IBYMSI Pa3HBIMH SKCIIEPTaMH COBIIAIAET B CPEJHEM JIMIIL Ha 60—
70 %, 4TO BHOCHT KPUTHYECKHE PUCKH B MOZIEIH pa3paboTku. [IpiMeHeHre CBEpTOUHbIX CeTeH,
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OOyYCHHBIX HA CHHTCTHYECKHMX Ky0aX C 3aJ[aHHON CTOXaCTHYECKON TEKTOHHKOM, MO3BOISCT
JIOCTHYb KOHCHCTCHTHOCTH BBIJIENICHNs pasoMoB Oonee 95 % . IIpopbIBOM 371ech SIBISETCS
criocobHoCTs MM BUIETH MaTTOAMILINTYTHBIC HAPYIICHHS (TPEIMHOBATOCTB), CKPBITHIC IITyMaMH,
YTO OTKPBHIBACT HOBBIC TOPHM3OHTHI JUIS NMPOTHO3a 30H TPEIIMHOBATOCTH B (yHIAMEHTE —
00J1acTH, KPUTUIECKU BaXKHOM 1Sl F€0TEPMATIbHON SHEPTEeTUKH.

2. Mzeneuenue nessrou ungopmayuu (Celicmodpayuu)

B ceiicMitueckoit 3anmcH 3aimgpoBana HHGOpMALHS HE TOIBKO O TPaHUIIAX TIACTOB, HO M 00
YCIOBUSIX OCaJKOHaKoIUIeHus.. HelpocereBas Kiaccudukanys cericModanuii 0e3  ydurenst
(HarprMep, € WCTIONB30BAaHWEM ABTODHKOIEPOB) IIO3BOJISICT BBISBISITH PYCIIOBBIE CHCTEMBI,
KOHYCBHI BBIHOCA ¥ PU(OBBIE TIOCTPOHKH B TPEXMEPHOM MPOCTPAHCTBE O€3 arlpHOPHOTO 3a/1aHus
mabIoHa. DTO «IIPOPHIBHOE HICCICNOBAHKE» B IPSAMOM CMBICIE: AITOPHTM CIIOCOOCH HAMTH
PYCIIO MANICOPEKH TaM, TJIe Ha BEPTHKAIBHBIX Pa3pe3ax BUIHBI JIUIIb XA0THYHbIE OTPAKEHHS, YTO
HPHUHIMITHAIBHO MEHSET MTaJIeoreorpaaeckue PeKOHCTPYKIIHH.

3. Unsepcus nomnoeo yuxna u big data

Kitaccnyeckasi celicMuyeckasi HHBEPCHsT — CIIOXKHAsI, HEKOPPEKTHO MOCTaBJICHHAs o0paTHast
3amadya.  ApXUTEKTYpbl, OCHOBAaHHBIE HA  PEKypPEHTHBIX CEeTAX WM  (DU3UUYECKU
MHPOPMUPOBAHHBIX HEUPOHHBIX ceTsiX (PINN), mo3BONISIOT perarh ee, MUHYSI ATl TPYI0EMKOH
npenobpabotku. CeTh OHOBPEMEHHO YYMTCS Ha JIAHHBIX CCHCMHKH W CKBaXHH, (HOPMHPYS
«UQpOBOI KEPH» BCEro MEKCKBKMHHOTO MPOCTPaHCTBA. [IpOpBIBHOI XapakTep 3aKimo4yacTcs B
TIOSIBJICHUN BO3MOXKHOCTH TPOTHO3UPOBATH JIUTONOTMIO M (DIFOMIOHACKHIIEHHE B PEabHOM
BpeMeHH, TpaHC(HOPMHUPYSI HAYKy O 3eMITe U3 ONMCATENBHOM B TOYHO TPOTHOCTHYECKYIO.

4. [pobnema «ueproeo AMUKA» U 6ePUPUKAYUS

Hecmotpst Ha 3(EKTUBHOCT, KPUTHUKU YKa3bIBAIOT HA HEMPO3PAUYHOCTH PabOThI HepoceTeid.
OnHako coBpemeHHble MeTojipl MHTeprperanuy peutenuii N (Grad - CAM, SHAP) nossosistror
KapTHPOBATh, HA KAKKEC MMCHHO JIEMEHTBI BOJIHOBOTO MOJISI pearnpyeT ceTh. YacTo BBIICHSCTCH,
YTO CCTh HallJIa TOHKUE ITOMEXU WJIN KPATHBIC BOJIHBI, KOTOPBIC YE€JIOBEK CUUTAII CUTHAJIOM, .]'[I/I60
HAao0OpOT — WIACHTU(HMIMpOBAIA CHUTHAI TIOA UIYMOM. OTO CTAMYJIMPYET pa3BHTHC
reo()M3NYECKON TEOpHH, TaK KaK 3acTABISICT YYEHBIX IEPECMaTpBATh HPUPOIY BOJHOBBIX
AQHOMAJIUH.

3akoueHue

[TpopbIBHBIE Hay4HBIE WCCIISOBAHHS B HAayKax O 3eMIie CErOIHs HEepaspbIBHO CBS3AHBI C
KOHBEPreHIMeH MpEeAMETHOTO 3HAHMS M METONOB HCKYCCTBEHHOTO HHTEIUIEKTa. [iyGokoe
00y4eHIe MepecTaio OBbITh JIVIIE CePBUCHBIM MHCTPYMEHTOM; OHO CTAHOBHTCS IOJTHOIPABHBIM
YYaCTHHKOM IIPOIIECCa OTKPBITHS, CIIOCOOHBIM TCHEPHPOBATh HOBBIC TMIIOTE3BI O TIIyOMHHOM
crpoeHMH 3eMiH. MOXKHO yTBEpXKATh, YTO CIICIYIOLIMM 3TalloM PasBUTHS CTAHET CO3IAHKE
¢dynnamentanbHeIx «Foundation Models» w1 reonoruu — enuHOM HeHpoceTeBoil Mozeny,
00yYCHHOI Ha BCEM MACCHBE HAKOIUICHHBIX YEJIOBEYECTBOM I'€ONION0 - TeO(U3HUCCKUX TaHHBIX,
CIIOCOOHOIT OTBEYATh Ha CIIOXKHEHIIINE BOIPOCHI O TEKTOHUKE ILIUT, PACIIPOCTPAHEHNH MOJIE3HBIX
HCKOIIAeMBbIX U TMHAMHKE reocdep.

Crimcok JIMTepaTyphbl
1. Bergen, K.J., Johnson, P.A., de Hoop, M.V., & Beroza, G.C. (2019). Machine learning for
data - driven discovery in solid Earth geoscience. Science, 363(6433), caau0323.
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AJITOPUTM ABTOPCKOI'O UCCJIEJOBAHUS
3EJEHBIX 3AIIATHBIX 30H T'OPOJIOB

AHHOTAUA

VI3meHeHue 3aK0OHO/IaTeNbCTBA TIPUBEJIO K HEOOXOMMOCTH U3Y4YEHHS COCTOSIHUSL M CTPYKTYPbI
3AIIUTHBIX 3eIEHBIX 30H HACENIEHHBIX IyHKTOB. VX 3HAUMMOCTb OMpEIENseTCsl CO3AAHUEM LIUTa
OT WHBAPUAHTOB  BIMSAHMS  IOCEJICHHMS HAa  OKPYKAIOUIYI0  HPUPOIHYIO  Cpey.
CraHIapTU3UPOBAHHBIC METO/IbI UCCIIEIOBAHMS OTCYTCTBYOT. [IpenicTaBieH o0mmii MeXaHu3M 13
12 crymeHeii, UCTIONB3yeMbIii M OTPAOOTAHHBIN aBTOpaMM Ha TMpUMepe ropooB MpKyTckoii
obacT.

Kmouessble ciioBa

3aruTHas 3eNEHast 30Ha, TOPOJI, AHAIIN3 JAHHBIX, MOJIeBbIe PA0OThI, HACAKICHHS

VIHHOBAalMOHHBIE ~TEHACHLUMH pa3BUTHSl TOPOJOB UM JIPYIMX HACENEHHBIX  ITYHKTOB
CIOCOOCTBYIOT MpOrpeccy B OOJBIIMHCTBE OTpaciel XO3sSHCTBEHHON W MHOM JICSTEIBHOCTH, B
TOM YHCJIC U HAY4HOTO 1o3HaHHUs. [T0M00HBIM CTHMYJIOM SIBJISCTCS aKTyaIu3allsi HOPMAaTHBHO -
IPaBOBOIT 0a3bI M BEI30BBI COBPEMEHHOTO BPEMEHH, OTPAHIUECHHS U CO3aHME OeCTIpELieIeHTHBIX
ycroBuii Oe3omacHocTH. KpyTHble mocerneHns: 0CTaloTcsl OCHOBHBIMH MCTOYHUKAMU BIIFSTHHSI Ha
OKPY)KAIOIIYIO UX CPELy W CPeAy B LIENIOM — BBIIENSIsi OCHOBHYIO Maccy BBIOPOCOB, OTXOZOB U
(aktopoB (huzrUeckoro Bo3aercTaus [1].

C 2016 rona moce psia U3MEHEHHH B 3aKOHOATEIBCTBE MOIEPKUBACTCS 0c000€ BHUMAHKE
U OTHOIICHHE K IPHUPOJIHBIM Y4YacTKaM BOKpYT IOCeleHuH, Kk <3enéHomy umry» [2]. Ilo
ucreyeHnd 10 JeT BO3MOXKHO TIOZBEACHHWE HWTOrOB II0 BOMpOCaM ero (hopMHpOBaHHS U
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CTPYKTYpbl, HO JUIsl OLEHKH XapakTepPHCTUK HEOOXOIUM alfOPUTM HAy4dHOrO aHaIu3a,
BKJTFOYAIONUH B ce0st 3HAUUTEIBHYIO YaCTh 3a/1a4:

1. Omnpenenenue pasMepoB, B KOHTeKcTe nepenektus. B coorserctsuu ¢ TOCT 17.5.3.01 -
78 «Oxpana npupozpl. 3emin. CocTaB 1 pa3Mep 3eIeHbIX 30H FOPOIOB) HX BEITMYMHA 3aBUCHT OT
YHCIICHHOCTH HACEJIEHHs (B IIECTh 1AroB OT 12 Teicsy 10 | MIH KuTeNel) 1 pacrioNoKeHUs B
JIECOPACTUTENIBHBIX  30HAX: TACKHOH, CMEILIAHHBIX JIECOB, ILIMPOKOJMCTBEHHBIX JIECOB,
JIGCOCTEITHOM ¥ CTETTHOM, COCTABIISICT OT 7 Ta (JIst IECOCTEITHOM M CTEITHOW 30HBI C JIECCUCTOCTHIO 3
% W YHCIEHHOCTBIO HaceneHWs Topoma 10 12 Teic. wenoBek) no 220 rta (Wit 30HBI
IIMPOKOMCTBEHHBIX JIECOB, C JIECHCTOCTBIO CBBIIIE 25 % M YUCIEHHOCTBIO HaceneHus ot 500
ThIC. 710 1 MiH) Ha 1000 yenosek [3]. [l MpkyTckoil 061acTyt 3TH MOKasaTel OTINYAI0TCA OT
765 ra i r. Cupcka 1o 117289,85 ra s r. Mpkyteka.

2. HccnenoBaHue MCTOPHYHOCTH, B YACTHOCTH 3aKOHOJATENIBHBIX AKTOB, 3JEMEHTOB
TEPPUTOPUAIIBHOTO Pa3BUTHS, CTENCHH W3YYEHHOCTH W Jip. JIOKyMEHTBI TEppUTOPHUAIBHOIO
IUTAHUPOBAHYS Pa3pabOTaHbI Iy BCEX TOPOIOB 00IACTH, HE BCE HAXOMSITCS B OTKPLITOM JOCTYIIE,
MaTepuanbl O 3AlIUTHBIX 30HAX B HUX HE TMpEJCTaBIeHbl. PernoHanbHBIN CHElUaTbHBIA
3aKOHOJIATENIBHBIN aKT He MpuHAT. B JlecHoM ruane MpkyTckoii oOnactu 1o 2028 1. oiHO3HAYHAS
uH(OpMAIM O 3AIUTHBIX 3€IEHBIX 30HAX OTCYTCTBYET. HecKONmbKO TOpOIOB, HAIpUMep
Amnrapck, 1enexos, CastHCK M Ap. CO3IABATUCH JUTS 00CITYKHBAHKS IPOMBIIUICHHBIX 00BEKTOB,
Ipagoo0pasyroIye TPEANPHSTAS 329aCTyI0 ObUIH OT/IEIICHBI 3allUTHBIMH JIECAMH, KOTOpBIE 10
CHX TIOp BBINOJNHSIOT CBOM (DyHKIMM. HaydHble WM3BICKAaHWS JUIS KOHKPETHBIX OOBCKTOB HE
HPOBOIIIHCE.

3. OreHKa JaHHBIX IUCTAHIIMOHHOTO 30HAMPOBAHUS 3€MJIHU UL BBISIBICHHUS JMHAMUIECKUX
MPOILIECCOB, OCOOEHHO 3aCTPOMKH. BbUM M3ydeHbI CIyTHUKOBbIC CHUMKH 3a 30 Jer. 3umMHue —
TOKa3bIBAIOT HaM MCTHHHBIE KOHTYPBI, HAPHMEP 3aHATBIX JUCTBEHHBIMH JEPEBBSMH YIaCTKOB,
CTUXUHHYIO TPOIMHOYHO - JIOPOXKHYIO TIOCTOSIHHO HCIIONB3YEMYIO CEeTh, CBAIKU MyCOpa,
OpOILIEHHOE UMYIIIECTBO U T. I,

4.  Ceenenust 00 yyacTkax, opOpMIICHUM M COOCTBEHHHMKax B [IyOmidHON KagacTpoBOH
KapTe. 3HAUNTENbHAs YacTh TEPPUTOPHEL, BXOISIIMX 110 HAIIMM PacuéTaM M aHATH3Y B TPAHHIIBI
30HBI, HAXOJIUTCS B PE3ePBE 1 / IUIH He O(OpMIICHA.

5. COop momeBbIX MAaTepHalIOB MpPEICTaBIIET cO0OM 00X0[ TEPPUTOPUU HACENEHHOIO
MyHKTA B TPaHUIIAX BBIICJICHHOTO KOHTYpa. BBuy ynanéHHocT ropoioB MpKyTcKoi o0nactu 1
HEXBAaTKH (PMHAHCHPOBAHMS TIOJIEBBIE OOCNENOBAHMSA MPOBEAEHB ULl Jecsat. CpaBHEHHE
HOJTYYEHHBIX HATYpHBIX (JaKTOB M AHAIM3A CIyTHHUKOBBIX CHHMKOB 3a TPHILUATHIICTHUN
HPOMEXKYTOK BPEMEHH TOKa3al OOBEKTHBHOCTD SKCIEPTHOM OLEHKH JIAHHBIX AMCTAHIMOHHOTO
30HIMPOBAHMS ¥ IPIMEHUMOCTB 9TOI0 OAXO/IA.

6. O030p BpEMEHHBIX W JPYrHX IMHAMHMYECKHX IPOLIECCOB. BBIOOp TMOKa3aTEIbHBIX
CHUMKOB M II€JIeBOE MOJIEeBOE O0CIEI0BAHNE YYacTKOB, OCOOCHHO Juisi T. MpKyTcka, BBISBIUI
3HAQUNTEIPHOE YMCJIO HAPYIIEHWH 3eMENIbHOrO 3aKOHOJATENbCTBA, B TOM YMCIE CaMO3axXBar
YYaCTKOB U 3aMYCOpPUBAHUE.

7. W3mepeHue MOp(HOMETPUUECKUX XapaKTEPUCTUK, HANPUMEpP PaCLIMpeHue JOpor U
CTPOMTEIIECTBO, B TOM YHCIIC BPEMEHHBIX 00BEKTOB, PYOKH, TIOYKAPBL.

8.  Crarucruueckas 00paboTKa COOpaHHBIX TTOKA3aTeNeH, PEHMMYIIIECTBEHHO HEIPHMEHHMA,
BBUJLY HEOJTHOPOTHOCTH BHIOOPKH.
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9. Co3znanue 0600MmEHHBIX 6a3 1 KapT. COOp JaHHBIX B TAOJHLIBI JIyHIIHM 00pa3oM OTpasui
MOJydeHHbIE  CBEJGHMA M MX  IIPUTOAHOCTb K  IPAKTHYECKOMY  MCIOJIB30BAHHIO,
KaprorpadruecKkuii MaTeprai OTpaKaeT JIMIb KOHTYP U JUIs KOHKPETHOM /1aThl CHUMKA.

10.  Cormocrasiienue GOJbIIEH YaCTH YKa3aHHBIX 31eMeHTOB. CBe/ICHHE COOPAHHOTO B OOIILYIO
B3AMMOCBSI3aHHYIO KapTHHY IO3BOJIUIO BBLIBHTH XapaKTEPHBIE OCOOCHHOCTH Kak il (opm
pacceeHyIs, HapuMep KPYIHBIX CT | T. Azamasi, HelopaOOTKH 3aKOHOZATENBCTBA i MECTHOTO
CaMOYTIpaBJIeHHs], IPOTHBOPEUHE KaK B YIPABJICHNH, TAK 1 OTBETCTBEHHOCTH.

11. Hayunoe o0oCHOBaHME peKOMeHAalHMi Mo pa3puTHio. OHM MOTYT OBITH CHENAHBI C
oOecIieyeHHeM HECKONBKHX YCHOBHH M OCOOGHHO €CIH IpPEedyCMAaTpUBAeTCS HEBBICOKAST
CTOUMOCTb MOCAJKU. YUET PErHOHAIEHOTO KOMIIOHEHTa (MIOpBL, HAPYIIEHHOCT TEPPUTOPHH MO,
MpEANoNaraéMpIM ~ PasMEIIEHUEM  HACAKACHWH, Y4YE€T TIOYBEHHBIX M KIMMATHYECKHX
XapaKTEPUCTHK M 0€3yCIIOBHO BO3MOYKHOCTEH MECTHBIX IIMTOMHHUKOB.

12. CrouMMOCTh BCEro MeXaHW3Ma BBINOJHEHHS, KKIOr0 STala M LieHa pelleHus 3ajiad,
OOJIBIIMHCTBO M3 KOTOPHIX HEBO3MOMKHO HCKIIOUMTh. He cumras OCHOBHYIO 4YacTh STAlloB,
YK&KEM 4YTO, HAIlpUMep LieHa MOCAJOYHOro MarepHana B I. KpacHospcke HIDKe, acCOPTUMEHT
Oompine, a Taiimer n Amamaii OmpKe K HeMy, 9eM K 00JIaCTHOMY LIEHTDY.

OOBEMBI BBINOJIHEHHBIX Pa0OT 1O BCEM 3a/ia4yaM M Il KOHKPETHOTO HACENEHHOTO ITyHKTa
ObUTM 3HAYUTENBHO MIHMpe 0003HAYEHHOro anroputMa. Harmpumep, ObUIHM cieiaHbl 3ampochl B
AIMUHUCTPAlMM HACENEHHBIX IyHKTOB II0 HEKOTOPHIM BOIPOCAM, OTMEYECHBI HEraTHUBHBIC
TCHACHIMM B 3eMJICNONB30BAHUY, CO3AHBl CXEMBl I KAKIOIO TOPOJa, IPEUIOKCHBI
MEXaHIM3MBI 00Xoqa ¥ TaOiumbl cOopa HAaTypHBIX JaHHBIX, pa3paboTaHa COBOKYITHAs
MH(pOpPMAIOHHAs 0333 U MHOTOE JIPyToe.
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TEOPUS U ITPAKTUKA HCKYCCTBEHHOI'O UICKPUBJIEHUA TPAEKTOPUU
BYPEHUS CKBA’KH HA ITPUMEPE HAKJIOHHO - HATIPABJIEHHBIX
CKBA’KMH HA BAHKOPCKOM MECTOPOXJIEHNHU

AHHOTAIMSL. AKTYaTbHOCTb HCKYCCTBEHHOTO HCKPHBIICHHSI TPACKTOPUHM OYPEHHSI CKBXKHH Ha
IpUMepe HAKIOHHO - HAIPABJICHHBIX CKBKMH Ha BaHKOPCKOM MECTOPOXKICHHH O00YCIIOBIICHA
pazoM (aKTOpOB, CBS3aHHBIX C TEXHOJIOTMYECKHMH, SKOHOMMYECKUMH U T€OJOrMYCCKUMH
YCIIOBHSIMH pa3pabOTKH He(Tera30BbIX OOBEKTOB.
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HckyccTBeHHOE VMICKpUBJIGHHE TPaeKTOpuH OypeHHs CKBOKMH — 3TO IpEIHAMEPEHHOEe
M3MCHEHHE HAIPABJICHUS CTBOJIA CKBKMHBI C ITOMOIIBIO CICIMATBHBIX TEXHHYECKHUX CPEICTB
WJIA TEXHOJIOTHYecKHX NpuéMoB. Ha BaHKOPCKOM MECTOPOKIIEHHH Ta TEXHOJIOTHS IPHMEHSLIACh
IIPH  CTPOWTENICTBE HAKJIOHHO - HANpaBICHHBIX CKBAKMH, 4YTO IIO3BOJSUIO  pelIaTh
TEXHOJIOTHYECKHE 3a/1a4t, CBSI3AHHBIC CO CIIOKHBIM CTPOCHHEM MECTOPOXKACHUS, YIAIEHHOCTBIO
OT UHPPACTPYKTYP U CIOKHBIMU TIPHPOIHBIMH YCIOBUSAMH.

Kniouegvle cnoga: WCKyCCTBEHHOE, TPAaeKTOPHs, CKBKWHA, HCKPHBICHHE, (HaKTOPBL,
BaHnkopckoe MecTopokieHHe

Snigirev D.N.,
undergraduate Udmurt State University, Gutseriev Institute of oil and gas,
Universitetskaya str., 1 Izhevsk, Udmurt Republic

THEORY AND PRACTICE OF ARTIFICIAL WELLBORE TRAJECTORY
DEFLECTION USING THE EXAMPLE OF DIRECTIONAL WELLS
AT THE VANKOR FIELD

Annotation. The relevance of artificial curvature of the well drilling trajectory on the example of
directional wells at the Vankor field is due to a number of factors related to technological,
economic and geological conditions of development of oil and gas facilities. Artificial curvature of
the well drilling trajectory is a deliberate change in the direction of the wellbore using special
technical means or technological methods. At the Vankor field, this technology was used in the
construction of directional wells, which allowed to solve technological problems associated with
the complex structure of the field, remoteness from infrastructures and difficult natural conditions.

Keywords: artificial, trajectory, well, curvature, factors, Vankor field

BaHKOpCKOE ~ MECTOPOXIECHHE — MEPCIEKTHBHOE HE(TEra3oBoe MECTOPOXKICHHE B
KpacHosipckom kpae Poccry, pacronokennoe Ha ceBepe Bocrounoit Cubupu B TypyxaHckoM
paitone Kpacnostipckoro kpas. Ha MecTopoaeHny NpOMBIIIICHHO - He(pTEHOCHBIMHU ITUIACTAMH
SIBJISIFOTCSL  TIECYAHHbIE IUIACTBI SIKOBJIEBCKOM CBUTHI W HIDKHEXETCKOM CBHTBI, KOTOpBIE
paccMaTpHBAIOTCS Kak OTAENbHbIE 00beKTbI paspaborku. [lnact JlonraHcKol CBUTBI CONEPIKUT
HETIPOMBIIILICHHBIE 3arachi [ 1].

HckyccTBeHHOE MCKPUBIICHHE TPACGKTOPUM OYpEeHUs CKBOKHH — aKTyalbHAs TEXHOJIOTHS,
OCOOCHHO B KOHTEKCTE HAKJIOHHO - HAMpaBJICHHOTO OypeHWs M pa3pabOTKH  CIIOMKHBIX
MECTOPOXKACHHHM, TakuX Kak BaHkopckoe. OJTa MeToquKa MO3BOJSIET peIIaTh  Psf
TEXHOJIOTMYECKHX M SKOHOMMYECKHUX 3a1a4, CBSI3aHHBIX C TIOBbIICHHEM 3D (EKTHBHOCTH JOOBIUH
YTJIEBOZIOPOJIOB [2].

Ha Bankopckom mectoposknennn (KpacHosipckuid kpait) MpUMEHsITUCH TEXHOIOTUH HAKIIOHHO
- HampaBJICHHOro OypeHHs, BKIFOYas HCIIOJIb30BaHKE POTOPHBIX yrpasisieMbix cucteM (PYC).
Hanpumep, xommanms 3AO «BaHkopHE(pTH» CMOITIA YBENHYNTH MEXaHHYECKYIO CKOpPOCTb
NpoxozKK Ha 12 % 1 3akoH4MTH OOKOBOM cTBOJI JUMHOM 1194 M 3a oztHO onGneHue Grarogapst
NIPUMEHEHUIO POTOpHON ympapisieMoil cucrembl PowerDrive X6 W ONTHMH3HPOBAHHOTO
OypoBoro nonota [1].

TexHonmoruyeckoi cxemol pa3paboTkn BaHKOPCKOro MeCTOPOXKIEHMs IMpeiyCMaTpHBAIOCh
OypeHHe KyCTOBBIX HAKIIOHHO - HAIPABJICHHBIX M TOPH30HTATIbHBIX CKBAYKHH.
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HanpapneHus pa3BUTHS HCKYCCTBEHHOTO MCKPUBJICHUS TPACKTOPUM OYPEHUSI CKBOKUH:

—  COBEIICHCTBOBAHHE METOOB YIpaBJIeHUs TpackTopuel. Tpebyercst pazpaboTka cucteM
ONTUMAJILHOTO YHPABJICHUS JUIS Pa3IMYHbIX I€OJIOTMUYECKUX YCIOBUH, a Taroke ((heKTUBHBIX
TEXHUYECKHX CPEJICTB (OTKJIOHSIOLIHX, CTAOMIM3UPYIOLINX 1 H3MEPUTENBHBIX);

— ONTUMU3alWs  I[1apaMeTpoB  UCKPUBICHHMS. BaXKHO  yuUTbIBATH  MHTEHCHBHOCTD
WCKPUBIICHHS, 3CHUTHBIA W a3UMYyTAIBHBIA yIVBI, TPOCTPAHCTBEHHYIO HMHTEHCHBHOCTBH
MCKPHBJICHHSI CTBOJIA CKBAXKUHE,

—  uHTerpamwss [HQPOBBIX TEXHOJOTHIL. lICHIONB30BAaHHME CHCTEM —TeNeMETpHH |
TE€OHABHTAIMH TO3BOJSIET B DPEXKHME DPEATbHOTO BPEMEHH KOHTPOJIMPOBATh TPACKTOPHUIO
CKBa)KUHBI U OIIEPATHBHO KOPPEKTUPOBATH €€ IIPH HEOOXOIMMOCTH,;

—  TakuM 00pa3oM, aKTyalbHOCTh HCKYCCTBEHHOTO HCKPHBJICHHS TPACKTOPHH OypeHHs
CKBKMH Ha IpuMmepe BaHKOPCKOrOo MECTOPOXKICHUs OOYCIOBIEHa HEOOXOIUMOCTBIO
TOBBIIEHUsT 9(QPEKTHBHOCTH JTOOBIYM YITIEBOZOPOJOB B CIIOXKHBIX TI'€OJOTMYECKHX YCIIOBHSIX,
ONTUMU3ALMH 3aTPAT U PEILIEHNUs] KOMIUIEKCHBIX TEXHOJIOTHUYECKHX 3aad [3].

HaxoruieH OOJBLIOH OIBIT yIPaBICHHEM HCKPUBICHHEM CKBOKHH C HCIONB30BAHHEM
TPAJIUIIMOHHBIX METO/IOB, M3JI0XKEHHBIX B paboTax [3].

KayecTBo yrpaBiieHUs HCKPUBJICHHEM CKBKHMH 3aBUCHT OT MHOIMX (paKTOPOB, OCHOBHBIC H3
KOTOPBIX BBISIBIICHBI IPH TTPOBOJIKE CKBAKHH:

1 JIutomnorus, TBEpAOCT 1 YIIIbI 3aJIETaHHs TOPHBIX MTOPOTT;

2 ToyHOCTb U3MEPEHHS ITyOUHBI CKBAKHHBI,

3 TouHOCTB COOMIOIEHNS 3EHUTHOTO YTJIa CKBYKHHEL,

4 TouHOCTb COOMIOAEHYS A3UMYTAIIHOTO YITIA CKBAKUHDI;

5 TouHocTh COOMIONEHUS IPOCTPAHCTBEHHOM WHTEHCUBHOCTH VCKPHMBJIEHUS —CTBOJIA
CKBa)KUHBI;

6 Kax ciiezicTBHE TOUHOCTB COOMIOICHNSI IUTAHOBOU TPAGKTOPUL;

7 TOYHOCTH KOPPEKTHPOBKH MPU OTKJIOHEHHH OT ILIAHOBOH TPASKTOPUH TSl BO3BPALLICHUS HA
MPOEKT B HEOOXOIMMO¥ TOUKE;

8 [ocTOSTHHBIN KOHTPOIH TpaeKTopu [3].

[Ipy WCTIONB30BAHNUM TPAIHUIMOHHBIX METOJOB YNPABICHHS HCKPHBICHHEM CKBOKUH 0€3
UCIIOB30BAHKS TENEMETPUUECKUX CHCTEM TOYHOE COOMIONCHHE BBIMICYKA3aHHBIX TPeOOBAHUIA
3aTpy/IHEHO M HEBO3MOXKHO [3].

VYipasneHue HCKPUBICHHEM CKBKUH C HCIIOJIB30BAHMEM TENIEMETPHUECKHX CHCTEM, B
CPaBHEHUU C TPAJULMOHHON TEXHOJIOIMEH IPOBOIKY, MMEET 3HAUMTENIbHBIE MPEUMYIIECTBA,
BBISIBJICHHBIE IIPU IIPOBOJIKE CKBAKUH:

1 YMeHblIIeHHE KOIUYECTBA CITYCKO - TOABbEMHBIX ONEPaLIHii;

2 KpaTHoe CHIDKEHHE 3aTpaT Ha OPHEHTUPOBAHHE MHCTPYMEHTA;

3 HckmoueHne HEOOXOIMMOCTH CITyCKa HWHKJIMHOMETPOB ISl ONPENENCHHST OPHCHTALHH
HMHCTPYMEHTA, a TAKKe POMEKYTOUHOH MHKIMHOMETPUM ISl ONPEIEICHHS TOJIOKEHHS CTBOJIA
CKBa)KUHBI;

4 3HaunTENbHOE IIOBBLIIICHHE TOYHOCTH OPUCHTHUPOBAHKUSA OTKIIOHUTCIIA 110 JaHHBIM
TEJIECUCTEMBI;

5 3HauuTeIBHOE TOBBIIICHHE TOYHOCTH MPOBOAKH OTHOCHTEIBHO IUIAHOBOM TPAeKTOPHH 3a
CY€T YacTOro ¥ TOUHOIO U3MEPEHNUS] 36HUTHOT'O YIJIa ¥ A3UMyTa CKBaKHHBI,
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6 CHIKEHIE PYICKa OCIIOKHCHHH 1 aBapUiA IPH IIPOBOJIKE CKBAXKIHBIL,

7 TouHas KOpPEKTHPOBKA NP OTKIOHCHHH OT IUIAHOBOM TPAGKTOPHH JUI BO3BPAIICHIS K
MPOEKTY B HEOOXOIMMO# TOUKE;

8 I10CTOSIHHBII KOHTPOJIb TPAEKTOPUH CO CHATHEM CTATHUECKHX Y IUHAMUYECKUX 3aMepoB [2].

BBumy yKa3aHHBIX BBIIIE TPUYWH, TEIEMETPUUYECKUE CHCTEMBI BHEAPEHBI B TIPAKTHKY
HaIpaBJIeHHOT0 OypeHHs U COOMIOICHHUS TUTAHOBOH TpaekTopuu [1].

MeTo/bl, KOTOpBIe UCTIONB30BAUCH TPH OyPEHHH HAKJIOHHO - HATPABJICHHBIX CKBKUH HA
Bankopckom MecTopoxaeHnH:

—  Potopusie ynpasisiemsie cucrems! (PYC). Mx Bkiroyanu B KOMIIOHOBKY Hi3a OyprITbHOM
xononas! (KHBK) s ynpasmeHmst Tpaextoprel ckBakmuel. PYC nmomonmHsmm  apceHan
YCOBEpILIEHCTBOBAHUH, MOSBUBLINXCS 3a rocienaue 20 JeT.

—  BpamarensHsiit criocob OypeHrs (¢ HCTONp30BaHIEM POTOPA FIIM BEPXHETO TIPHBOJIA) HA
TMOOBIX MHTEPBAJIAX MPOQUIIS CKBAKHMHBL.

— Hcnomns3oBanue 3a00HHBIX ABHTATENCH (TypO0Oypa, BHHTOBOTO 3a00IHOTO JIBHTATEI),
peske — anektpodypa [1].

TTp¥ IPOEKTHPOBAHKK POMHIIS CKBKUHBI BAYKHO YUUTHIBATH:

— 3aKOHOMEpPHOCTH €CTECTBEHHOTO WCKpHBJIeHHS. Ha OCHOBe MaHHBIX 10 paHee
NpOOYPEHHBIM CKBKUHAM OINPEIEIISIOT 30HbI MOBBILIECHHOH MHTEHCHBHOCTH HCKPUBJICHHS U
YUHUTBIBAIOT 3TO TIPH COCTABJICHHH ITPOEKTHOTO MPO(HIIA.

— T'eonormueckyie ycaoBus. YUUTHIBAIOT QHU30TPOIHOCT TOPHBIX TIOPO/I, CTEHIEHb HAKJIOHA
IUIACTOB, HATIMYHE CIIONCTBIX TTOPOJL M APYTHE (PAaKTOPBI, KOTOPBIC MOTYT BIMATH Ha TPACKTOPHIO.

— apamerpsr pexuma Oypenus 1 KHBK. Anammsupyror BimsiHMe 3THX (DAakTOpOB Ha
M3MEHEHHE 3eHUTHOTO U a3MMyTAIIBHOrO yriioB [1].

OnuH W3 TPUMEPOB — HCIOJIL30BaHHE POTOPHBIX ynpasisieMbix cuctem (PYC) B
KOMIOHOBKe Hu3a OypwibHoii kojoHnbl (KHBK). Takue cucrembl o0ecrneynBaroT
KOHTPOJIPYEMOE HCKPHBJICHHE CTBOJNA CKBAKMHBI, I103BOJIIL  (hOPMHMPOBAThH MPOGWIH C
TOPM30HTAIGHBIM  OKOHYaHMeM. [Ipodrb Takolf CKBAaXKHHBI COCTOMT M3 JBYX dacTeil:
HAIpaBILTIOLIEH 4acTH (OT YCTbSl IO TOUKH C 3aJaHHBIMH KOOpAMHATAMHM HAa KpPOBIE WM B
TPOLyKTUBHOM ILIACTE) M YCIOBHO FOPU30HTAIILHOTO ydacTka [3].

OHHM TIO3BOJISFOT JOOUTHCS OPUEHTUPYEMOTO HA0Opa, CTAOMIM3AIMK ¥ CHIDKCHHUS 3CHUTHBIX
YIJIOB 10 BCEH [UIMHE CKBOXWHBI 0O€3 MPOBEACHHS JOMOJHHUTENBHBIX —CITYCKOIOIBEMHBIX
omeparid. [losiBNIeHME YTpaBIAEMBIX POTOPHBIX CHCTEM OypeHHS JIOTONHSACT —apceHaw
YCOBEPIICHCTBOBAHMIA, MOSBUBIIMXCS 32 TOCIEIHEE ACCATINETHE. [IpH STOM TEeXHONOrUs
yrpagisiemoro poropHoro 0ypenus (YPB) npozoinkaeT pa3BUBaThCs.

[NonoxwuTenbHBIE CTOPOHBI POTOPHBIX YIIPABIIIEMBIX CHCTEM:

- YBEJIMUEHHE MEXaHUYECKOH CKOPOCTH MPOXOAKH M COOTBETCTBEHHO YMEHBIICHHE BPEMEHH
OypeHnsl CKBKMHEI 32 CYeT OoJiee PaBHOMEPHOH OTPAaOOTKM JIONI0TA M MCKIFOYCHHE MOTbeMa
PaboTOCIOCOOHOTO J0MOTA [T H3MEHEHHSI TEOMETPUH 3a00MHOTO JIBUTaTElIsT;

- YIydIIEHHE OYMCTKM CKBOKHMHBI OT IIIaMa, COKpAILCHHE BPEMEHH Ha IPOMBIBKY Iepen
HapamyanyieM U CI1O;

- YMEHBIIAIOTCS TMHAMUYECKUE CKAYKW JIABIICHHS, CHIDKAETCS BEPOSTHOCTH THAPOPA3PHIBA
HOpOL;
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- YJIy4IIaeTcsi Ka4ecTBO CTBOJA ¢ MUHHMAIBHONH MHUKPOKPHBHM3HOM, OTCYTCTBUE CIUPATbHOMN
BBIPAOOTKM 3@ CYET MOCTOSIHHOTO KOHTPOJIS MOJIOXKEHHS PEeXyIlel MOBEPXHOCTH JO0JIOTa, YTO
TI03BOJISIET POBECTH YCIIEHTHOE 3aKaHYMBaHKE [ 1].

K HenocTaTkam MOXKHO OTHECTH:

- He0OXO/IMMOCTb HCIOIB30BAHHS BEPXHETO MPHUBOJIA;

- CJOXHOCTb OOCITyXMBaHHS Ha OypoBOH, HEOOXOIMMOCTb IPUBJICYEHHS IepCOHasA
TIOZIPSITINIKA;

- BHEJIPEHHE JIOTOJIHUTEIBHBIX IATYNKOB B CUCTEMY OypOBOH;

- OIpaHMYEHHUI K pacxo ty OypoBOro pactBopa u OypoBBIM HacOCaM;

- FICTIOJT30BAHHE CIEIMATI3NPOBAHHBIX JIOJIOT;

- BBICOKAsl CTOMMOCTb 000pyioBanusi komiuiekta PYC. CrpaxoBble KOMITAHHM OTKA3bIBAKOTCS
CTpaxoBaTh J0pOrocrosiiee 00OpyJOBaHUE HA YTpPaTy, U BECh PUCK IO yTpare 00OpyIOBaHMS
HEceT HerocpeICTBeHHbIH 3akazunk PYC [1].

Kax yxe ormeuanoch paHee, B CpaBHEHHH CKOPOCTEH MPOXOAKH, OypeHHe C MpHMEHEHHEM
B3]l ycrymaer portopHbIM ynpaeisems! cucteMaM. [Ipu ncnonszoBanmm PYC Bpems Oypenus
CKBOXHMHBI 3HAYMTENIBHO COKpaiaercss Ha 25 - 30 MpOLEHTOB, YTO MPEACTaBISIET COOOM
OTPOMHYIO DKOHOMHIO JEHEKHBIX CPEJICTB, HEOOXOMMMBIX Ha OypeHHe CKBaXWHBL TakuM
o0pazoMm, npu ucnonb3oBanuu PYC yBenurBaeTcst MexaHHueckast CKOpPOCTb, PeHcoBast CKOPOCTb,
COKpAllaeTCsi BpeMsl IPOBOJIKH CKBAXKHHBI, UTO IPHBOJIUT K SKOHOMUH JCHEKHBIX CpesCTB [1].

Potophast ympaBmsemass cHCTeEMa HE HCHONB3YeT PEXHUM CIAWINPOBAHMS I KOHTPOIL
HarpaslieHUus CKBaXHHbL. OHa MOXET MPOrpaMMHpPOBAThCS HE TOJBKO M3MEHEHHEM CKOPOCTH
BpaIIeHUs OYPHITLHOM KOJIOHHBI, HO ¥ ITyJTBCALIFSIME JABJICHIS C UCTIOIB30BAaHHEM CIEIUAIBHOTO
Ha3eMHOTO OOOPYZOBAaHMS, YTO TIO3BOJSIET TOYHO U ONEPAaTHBHO 3aaBaTh TPAEKTOPHIO.
Pe3ynbrarhl aHaiM3a NMPAKTMYECKUX JAHHBIX OYpEHHMs TOPU3OHTAIBHBIX CKBAKHH, MMEFOIIHMX
CIIOXHBIN TPOQHITB, MOKA3aIM, YTO (paKTHUYECKAs: TPACKTOPHS YIITYOJICHHS BO MHOTHX CITydasiX
CYILIECTBEHHO OTJIMYACTCS OT TPACKTOPHH MPOSKTHOr0 ripodust [1].

Tax sxe, mpu Oypernu PYC cHipKaeTcst ypoBeHb aBapUHHOCTH (CHIDKEHHE pHCKa MPHXBaTa
KHBK, yBemuenne ycTOMUMBOCTU CTEHOK CKBaXKUHBI, CHIDKCHHE PHCKA OCIIOXKHEHWI IpH
CITyCKe M IIEMEHTHPOBAaHMHM OOCAIHBIX KOJIOHH), MOBBILIIAETCS KAyeCTBO CTBOJIA CKBAKUHBI,
0e3yKOpHU3HEHHOE COOMIOJICHIE 3AIUIAaHMPOBAHHOTO TPO(MIIS CKBAKUHBI, YIyUIICHHE OYUCTKH
cTBOjIa CKBaKMHBL. CyMMapHbIi 3((EKT OT BHEIPEHUS POTOPHBIX CUCTEM YIIPABICHHS CErOIHS
TOJICUNTATh CIIOXKHO, HO, YUMTBIBasi OOIIME YCPEIHEHHbIC MOKA3aTelH, KOTOPbIE JOCTUIAFOTCA
TIPH CTPOUTETHCTBE CKBAXKUH, MOKHO TIPOTHO3MPOBATH CHIDKEHHE BpeMeHn Ha Oypenue Ha 10 -
15 %, 5KOHOMHIO 37IeKTpo3Hepruu Ha S - 10 %, CHIDKEHHE KOJIMYecTBa MCIIOJIb3yeMOro OypoBoro
pacTBopa 1 XuMpeareHToB Ha 15 - 20 % [1].

3akioueHune

Poropnast ympasisieMast cucteMa IpEIIOYTHTENbHA MPH OYpeHHMH CIIOKHBIX YYacTKOB C
MaJlbIM  PaJlyCOM  JIOITYCKa. BBICOKONPOM3BOMMTENBHEI  3a00WHBI  JBUTATETb  MOYKET
obecrieunBaTh Takue e pe3yibrarhbl, 4to 1 PYC, B Gonee MOIIHBIX IIIAcTax ¥ B Ciydae, Koria
craiipoBanue OyIeT CBEICHO K MUHAMYMY.

OcHoBHble npenmytniectBa PYC 3akimio4aiorcst B OTCYTCTBHU HEOOXOANMOCTH HAMPABICHHOTO
OypeHust, Ipy KOTOpPOM OypHibHAs KOJOHHA HE BpallaeTcs; Jydinas Ieperadya U KOHTPOJIb
Harpy3Kd M KpyTSIIIETO MOMEHTA Ha JO0JI0TO, MOKHO CO3[aBaTh ONTUMAIBGHBIC MapaMeTphl IS
HCIIOJB3YEMOr0 JI0JI0TA; OTCYTCTBHE M3BIJIMCTOCTH CTBOJIOB, IIOCTOSIHHOE BPALLCHHUE OypUIILHOM
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KOJIOHHBI C JIOCTATOYHOM CKOPOCTBIO NMPHUBOJUT K 3(PEKTHBHOMY IEpPEMEIIMBAHHUIO IILIaMa U
BBIHOCY €r0 Ha IIOBEPXHOCTb, 3TO OCOOCHHO aKTyalbHO IIPH 3EHUTHOM YIVIE CEKIWH,
npesbiatomM 40 rpamycos; nocrosHHoe Bparieane KHBK 1 OypuiabHOM KOJTOHHBI 3aMETHO
YMEHBIIAIOT PUCK MPUXBATA, OCOOCHHO TP OYPEeHHH T10 MPOHHUIIAEMOMY IUIACTY; KOHCTPYKIIUS
Hekotopbix PYC mo3Bonsier mnpopabarbiBaTh CTBOJ CKB@KHHBI Kak BHU3, Tak W BBEpX;
HOMMHAJIBHBIA pa3Mep CTBOJIA, HE YBEIMYMBACTCS JHAMETP CTBOJIA, KAK 3TO MPOMCXOAUT IPH
OypeHnu B poTopHOM peskume ¢ B3/1; hyHKIms aBTOMaTH4ecKOro NOepKaHys! 3¢HUTHOTO YIJIa,
uMeronasica B KOHCTpyKimu PYC, Mo3BOMsIeT CKOHLIEHTPUPOBAThCS HA TMPOM3BOAMTENBHOCTH
OypEeHUs 1 UCKITFOUNTH YEIIOBEUECKHH (haKTop.

B 0603prmom Oyzyem cHCTEMbI HAKJIOHHO - HANPaBICHHOTO OypeHHs 0 - IPESKHEMY OyIyT
nMeTh OOJIbIIOE 3HAYeHHEe Uil He(TAHOM NPOMBIIUICHHOCTH NpU pa3pabdOTKe MOPCKHX
MECTOPOXKICHHH 1 MECTOPOKICHHIA ¢ OrPAHNUEHHOH IIIOIIA/IBIO I0CTYIIA.
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