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Ha ob6noxxxe nsobpaxen Mean Apronvdosuu Bopmenmany —
IOKTOp, OfIMH U3 LieHTPAJIbHBIX IepcoHaxeil ¢uabma «Cobaube
cepaLe», CHATOro pexxuccépoM Bragummpom bopTko no motnBam
offHOMMEHHOI ToBecTy Muxanna bynrakosa.

TeneBusmonnas mpembepa ¢uabMa cocTosnach 20 HoAOps
1988 roma. Ha ponb nokropa bopmeHTasns mpoboBamch Arexceit
JKapxos, Bragumup CriMoHOB. Bei6op pexiccépa ocTaHOBIICS Ha
Bopuce IInornukose.

B ¢ubMe pacckasbiBaeTcs 0 MPUUYIMBOM SKCIIEPUMEHTe, Ha KO-
TOPBLIT OTBAXIINCH 1B JOKTOPA: Ipodeccop IIpeobpaxkeHCKi i ero
accucTeHT okTop HopmenTamb. Oy mepecafmm cobake demopede-
cKuii runous i HabMoaaIN, Kak cobaka IpeBpalaeTcs B YeoBeka.

VBan ApHonbiosyd bopMeHTamb — TaNTaHTIMBBIA CHELMATNCT,
CTaBIINIT HAJIKHBIM THIJIOM /L1 CBOETr0 HacTaBHMKA. OTYacTu 3TO
HPOMBOIIIIO 113-3a XUBOTO y4acTHs Ipodeccopa B cyabbe begroro,
HO offapeHHoro cryfenta. Ho 6o/bloe sHaueHye MMerna 1 11060Bb
MOJIOZIOTO YeT0BeKa K JIeNy, KOTOPBhIM OH 3aHuMaincs. OcraBasach B
TeH) yuuress, bopmeHTanp 6b1 GyHIZaMeHTOM, 6raropapst KOTo-
poMmy uccnegosanus [IpeobpaskeHCKOro IPOXOANIN YAATHO.

BopmeHTanb o6beguHNT B cebe ABa COLMANBHBIX K/Iacca IMOCT-
PEBOTIOLMOHHOI POCCHM — MHTENIEKTYa OB M «HAPOJHYIO0 MacCy».
Cam OH BBIXOfell 13 HeOOraToll, HO VHTE/UIMIEHTHON CeMbI, ObUT
IpUYYeH K THKEIOMY TPYAY, HO He 3a0bIBajl IPU 9TOM O YYBCTBE
COOCTBEHHOTO JOCTOMHCTBA. BIipodeM, MOAXOABI K PeLIeHNI0 TIpo-
0O7eM y Hero BIIOJTHE COOTBETCTBOBAIIM «HUIIEMY» CIOK0 00lIecTBa:
OH He JIeMMKATHUYA/ C OBIBIINM IICOM, He CTECHSICS OOUETh ero,
3HaJI, KaK IIOCTAaBUTD HAIZella Ha MEeCTO ero ke Metofamu. He 3pa
[ITapuk B mepByI0 5ke BCTpedy yKycun bopmeHTansA 3a Hory.

VIBan ApHOMBOBMY NPUCYTCTBOBAN HPM SKCIIEPUMEHTE C Ca-
MOTO Hayaja, KOTfja Iec moman B oM npodeccopa. Habmogas 3a
TpaHcdopMalyeli TIca B YesIoBeKa, bOpMeHTanb COCTaBIAM OTYETHI
U pafioBaics Iporpeccy B HadaToM fierte. Co BpeMeHeM OH Ilepeexar
K Ipoheccopy, TaK KaK 9KCIePUMEHT TPe6OBasI TOTTHOTO BHIMAHNS
K noffonieuHoMy. HoBosiB/IeHHbIIT YenoseK, nmomydusmmii ums Ilo-
murpa¢ Ilomurpadosuy Illapukos, HyXHancA B peryiApHBIX 3a-
HATUAX. BopMeHTanb MONMHOCTBIO OTHANCA BOCIUTATETbHOMY
TIPOLIeCCy, 3a0bIB O IMYHOI XXU3HN, B Pe3y/IbTaTe YyThb €€ Xe U He
JIMIINICA cTapaHusaMu Toro xe Illapukosa.

B mosectm Bynrakos mMeHHO BopmeHTamo fosepun 3azauy
00e3Bpe[UTh MOJONEYHOTO, KOTAa TOT, MOTPsCas PEeBONBBEPOM,
YTPOXKaj OKpy>KarolmyM. TBeproii pykoil KHVKHbIT BopmeHTanb
HPUCTpPEIWI HOLOIBITHOTO, U36aBUB Ipodeccopa OT HYXHIBI IIpU-
HUMATb PellleHNe caMOCTOATeNIbHO. B dubMe xe cygpba cobaku
CIIOKWIACh He CTOMb TparmyHo. IllapukoB Bblmen u3-mof KOH-
TPOJIA ¥ CO37IaTl HECKOZIBKO OCTPBIX CUTYaImil, KylIbMUHAIMel KO-
TOPBIX CTaJIa yTPO3a PeBOIbBEPOM IPOGECCOPY 1 ero JOMOUA/ILiaM.
B pesysnbrare cumamu oTBaxHOro Bopmentas [laprkos 6s11 06es3-
BPEXeH, a 3aTeM 110 pellleHNIo Ipodeccopa IOfBeprHyT 00paTHON
oIepanyy Io Iepecajke cobaubero rumoduza B3aMeH dYesoBede-
ckoro. I[Ipodeccop ITpeobpaxkerckuit 1 bopmenTanb usbexanm 06-
BUHEHNA B youiicTe rpaxannHa [llapukosa, npenbaBuB 00BUHM-
TeJISIM MOJOIIBITHOE CYIIeCTBO Ha CTa[NM IIPEBPAILEHIS B COOAKY.

[llapik OKOHYATENbHO BEPHY/ICA B CBOJ MCTMHHBII OOMNK 1
ocrancs xutb y Guwmnna Gummnnosuda. Iléc abcomoTHo He mo-
MHII, KaK OH OBUI 4eJIOBEKOM, He NOHUMAJI, 3a4eM eMy «JCIIONO-
COBAJIY TOTIOBY», HO OBUT YBEpEH, YTO eMy «HEOIMCYeMO CBE3/I0» B
TOM, 4TO OH «YTBEPHWUICS B 3TOIT KBapTHpe», a TOJI0BA «[J0 CBabObI
3KUBET».

[Tosects Bynrakosa «Cobaube cepplie» He MOTb30BATACh IIO-
Hy/LIPHOCTBIO Y KitHeMarorpaducTos. Ilepas kapTiHa 10 Ipous-
BEJICHIIO ObUTa CHATA B COTPYJHIYECTBE UTAIbAHCKUX M HEMEIIKUX
aBTOPOB IIOX PYKOBOACTBOM pexuccepa Anbbepro Jlartyapa.
B pomu moxropa BopmenTans B ¢uibMe BbICTYymuI akTep Mapuo
Anopd.

Coserckast xe Bepcnst «Cobadubero cepiia» BOIUIA B 307I0TYIO
KOJITEKIMI0 COBETCKOTO KMHemarorpada 1, Kak BOJUTCS, Oblia pa-
300paHa Ha nuTaThl. CHEMKM KapTVHbI HAYa/IUCh B CeHTAOpe 1987
rofa B Jlennurpage. B pomn Iapyka cHumamu cobaky 1o Kamuke
Kapait (Bbr6upamn 13 20 cobak). Iléc cocrosn Ha cmyxbe B Mu-
UL U K HA9aTy CHEMOK Ha CUETY ¥ TepPOUYeCKOit ABOPHATH ObIIO
38 s3amepxkannit. [Toce «Cobaunero ceppua» Kapait cHsiics emé B
YeThIPEX KapTUHAX.

Wnpopmayuio cobpana omsemcmeentolii pedaxmop
Examepuna Ocanuna
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NHOOPMAIIMOHHBIE TEXHO/IOI'NU

Kak MCKyCCTBEHHbIVI UHTENNEKT BINAET Ha KM6ep6e30I'IaCHOCTb

AracoHoBa Oneca bopucoBHa, cTyaeHT marucTpatypsi
®uHaHcoBblit yHuBepcuTeT npu Mpasutenscre Poccuitckoit ®epepauun (r. Mocksa)

AkxmyanvHocmy 0aHHOTi meMbl 00YC/I067IeHA PACY Wiell Crnenerbio yUudposUaUUL U POCHOM PUcKa Kubepyzpos. B cmamve uc-
C71e0YemCs 6UAHUE UCKYCCTNBEHHO020 UHMeneKma Ha cepy Kubepbesonacnocmu. Bruumanue yoensemcs Kax HeeamusHoMY, max
U NOTIOHUMENLHOMY BTIUAHUIO UCKYCCHBEHHO20 uHmennekma Ha cepy kubepbesonacrocmu. C 00HOU CTMOPOHDL, UCKYCCMBEHHDLI
UHmMenneKm ycunusaem 3aujumnole mepol, npednazas 6ornee sPdexmustvle Mermoovl 0OHAPYHEHUS U NPedOMBPAeHUS Kubep-
amax. C 0pyeoti CmMopoHbl, 8 CMamye 2080PUMCS 0 PUCKAX, CBA3AHHBIX € UCKYCCIMBEHHbLM UHMENTIEKINOM, KOMOPbLil MOXem oKd-
3aMbCs 8 PYKAX 370YMbIUTIEHHUKOB.

Cmamos noduepxusaem HeoOX00UMOCHb pA3paboOmKU HOBbIX NO0X0008 U cmMaHdapmos 6 obnacmu Kubepbe3onacHocmu,
4moObL IPPeKMuUHO NPOMUBOCINOAMY Y2PO3aM, B03HUKAIOULUM 6 Pe3ybrname 600U UCKYCCHBEHHO20 UHINENTIEKING.
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The relevance of this topic is driven by the rise in cyber threats and the increasing degree of digitalization. This article explores the
impact of artificial intelligence on the field of cybersecurity. Attention is given to both the negative and positive influences of artificial
intelligence on cybersecurity. On the one hand, artificial intelligence enhances defensive measures by offering more effective methods
for detecting and preventing cyberattacks. On the other hand, the article discusses the risks associated with artificial intelligence,
which could fall into the hands of malicious actors.

The article emphasizes the need to develop new approaches and standards in the field of cybersecurity to effectively counter threats
arising from the evolution of artificial intelligence. The research results are supported by statistical data on the growth of cyber threats
and losses from cybercrime.
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BBepeHune

B nocnepHue gecATUIETVA BBICOKNE TEMITBI IU(PPOBU3aLINI,
PasBuUTIE TEXHOIOIMIA IPUBEJIO K 3HAYUTEIbBHOMY POCTY YMCIIa
KI6epyrpos, yrpoXkamomux 6e30MacHOCTY KaK YacTHBIX JINII,
TaK 1 opraHusaumit. KnbeprHINIEHTbI ABIAIOTCS KIIOYEBBIM
OIEPALIOHHBIM PUCKOM, KOTOPBI MOXKET yTPOXKaTh OIlepaLy-
OHHOII YCTOYMBOCTY (PMHAHCOBBIX YUPEXK/ICHNIT Y HETaTUBHO
IIOB/IVIATD Ha OOIYI0 MaKpO(UHAHCOBYIO CTaOVIBHOCTb.

OpHOBpeMeHHO ¢ 9TUM, UCKYCCTBEHHBIT nHTe/UIekT (VM)
CTaJl MOIHBIM MHCTPYMEHTOM, UCIIO/Ib3YEMbIM KaK JIJIs pea-
NM3anuy Kubepyrpos, Tak 1 J/Is 3alUThI OT HUX.

Llenmp maHHOV CTaTbM 3aK/IIOYAETCS B MCCIETOBAHUN IBOVI-
cTBeHHOIT ponb VIV B coBpeMeHHOM KMOGeprnpoCTpaHCTBe,
B OIIVICAaHUY IIOJIOKUTE/IbHON Y OTPULIATE/IBHOI €ro POIN.

OcHOBHas YacTb

Ceropns M pa3BuBaeTcst OBICTPBIMIL TEMIIAMI 11 €I0 IIPU-
MeHeHIe CTAaHOBUTCS Bee 6oree mupokum. VIV nprumensiercs
B pas/IMYHBIX cepax AesATeNbHOCTY, B TOM 4KC/Ie U B cepe
K16ep6e30IacHOCTY, OTKPBIBas HOBbIE BOSMOXKHOCTY 1 B TO
e BpeMsA CTaBsl STUYECKME M COLMANbHble BOIPOCHI, CBs-
3aHHBIE C €T0 JICIIONIb30BAHMEM.
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O6wpem poiaka VIV B Poccyn B 2023 rofy BBIPOC U ZOCTUT
noutn 650 mipp py6breit, aTo Ha 18% 6onbire 2022 roza, mo
C7IOBaM 3aMeCTUTEA MpeficefiaTeNs IpaBUTeNbCTBA JIMUTpIsA
Yepubiutenko. Ha perake paborarot 6omee 1000 opranusarmit,
3aHMMAIOIMXCs pa3paborkamu B obmactu VIV, u 6omee 90 uc-
CIe[I0OBATEeNIbCKMX L[EHTPOB, IPOBOASAIINX HAYJYHbIE MCCIENO0-
BaHs B 91011 cdepe. [1]

ITo panHbBIM, KOTOpble IpuBefeHbl «LleHTpoM cTparTern-
YeCKIX pa3paboTOK» eMKOCTb pbIHKa KnOepOe3omacHOCTI
B Poccun o 2027 ropa 6ymer pacTu Ha 24% eXerofHO 1 CO-
cTaBUT 559 MiIpg py6ieit. [2]

CTOUT OTMETUTD, YTO STO MUPOBOIT TpeH. VIHBecTHIMM
B reHepaTUBHBIIL VIV cTpeMUTENbHO PacTyT C KaXKIbIM TOJIOM.
B 2023 ropgy ¢punancupoBaHme reneparusHoro VMV Bbpocio
IIOYTU B BOCEMb pa3 10 CpaBHEHMIO ¢ 2022 rofoM 1 JOCTUITIO
25,2 mipp, fo/utapoB 1o gaHHbIM CTaH(MOPACKOTO YHUBEPCHU-
Tera. [3]

Taxke ¢ KaXAbIM rogoM Ha ¢oHe pacrymieil nudposu-
3aluM OoTMedaeTcss pocT Kubepyrpos. Kubepyrpossr mpep-
CTaB/IIOT CO0OII aKTya/lbHYI INPOOIEMYy COBPEMEHHOTO
ob1iecTBa, KOTOpask TpebyeT KOMIIIEKCHOTO MOAX0/a K e€ pe-
LIEHNIO.

C Havaya 2022 ropa no asryct 2024 roga B Poccuu 6b110
COBeplIeHO IpyuMepHO 1,5 MiH npectymiennit B VIT-cdepe.
[Tpu aTOM K116 PMOIIIEHHUKY TIOXUTHIN Y POCCHsAH 6omee 350
MIIpE py6reit. [4]

ITo panubIM fokmtaga MB® mo Bompocam rnobanbHOI -
HaHCOBOI cTabmwibHOCTH 2024 TOma OCOOEHHO CUJIBHO IIOJ-
Bep)KeH Kubeppuckam (MHAHCOBBII CEKTOP, MOYTU IIATas
4acTh BCeX MHIMJIEHTOB 3aTparuBaeT (MHAHCOBbIE OpraHM-
sanmu. Kubeparaky INpefcTaBIAIT JOCTATOYHO CEPbe3HYIO
yTpo3y Ayis GMHAHCOBOI CHCTEMBI 110 IIPUYMHE ee YA3BIMOCTI,
KOTOpasi 00yC/IOBNIeHa KOH(UAEHIMATbHOCTBIO NaHHBIX, BbI-
COKOJI KOHIIEHTPALMelN, a TAKXKe TEXHOTOTMYECKON U (I)MHaH-
COBOJ B3aMMOCBA3aHHOCTBIO. leomonmmTuyeckas HaImpsKeH-
HOCTb TaKk>Ke MOXKET CTaTh (PaKTOPOM, CIIOCOOCTBYIOLINM POCTY
Kubepyrpos. GyHaHCOBbIE YUPEKIEHNA B CTPAHAX C Pa3BUTON
9KOHOMUKOIT, ocobenHo B CIIIA, 6oree mopBepkeHbl K1bep-
MHLINEHTAM, YeM OpPTaHM3alMM B PA3BMBAIOMIMXCA CTpaHaX
U cTpaHax ¢ GopmupyomuMcs ppiHKOM. Tak, Hampumep, JP-
Morgan Chase, kpynreitmmit B CIIIA 6aHK, coobmut, 4To nc-
IIBITBIBAET 45 MJIp KuOepCcoOBITIII B IeHb, IIPY 9TOM TpaTs 15
MJIPJ JOTTAPOB Ha TEXHOMOTYM KaXK/[blil TOfI. [5]

Henpasomepnoe ucnonbsosanue VIV moxeT mpusecTn
K CO3[JaHMIO 60JIee CIIOKHBIX 1 TPYSFHOOOHAPY)KMBAEMBIX KI-
Oeparak, aBTOMAaTU3anuy (UIINHTOBBIX KAMIIAHUIL U paspa-
6otke BpegoHocHoro ITO, KoTopoe ClIocCOOHO affalITNPOBATHCS
K 3aIllMTHBIM MexaHu3MaM. Kubeparaky ¢ Ka>KIbIM TOIOM CTa-
HOBATCA BCe 60JIee M30MIPEHHBIMM U a/JATITUPYEMbIMIL.

ITo mepe ycnoxunenusa texnonoruit VIV aktuBHO mpume-
HieTcst B cdepe kubepbesomacHocTn. VIV MOXeET OTCIEXU-
BaTb, AHA/IM3UPOBATh, OOHAPY>KUBATH I IIPEFOTBPAIIATD KN-
6epyrpo3slL.

OpnyH M3 0OCHOBHBIX crIoco60B npuMeHenus VIV B xubep-
yIpo3ax MCIoIb30BaHNe MalIMHHOro 06ydenus (ML) msa co-
3maHMs 60jIee COBEPIIEHHBIX ¥ CKPBITHBIX aTakK. [2] OcHoBoI

MaIlIMHHOTO OOyueHMe SABJAIOTCA JJaHHBIE, 3T0 obmacTs I
IOCTPOEHHAs Ha CIIOCOOHOCTU 00OY4YaTbCsl M aBTOMATUYECKN
aflalTUPOBAThCA C MUHMMAIbHBIM BMeEUIATeTbCTBOM 4esIO-
BeKa WIV IPOrpaMMIPOBAHMA.

B xauecTBe mpyMepa MOXKHO ITPUBECTH CAEAYIOLIE BUIbI
aTak:

®ymmar. Bup xmnbepnpecTymieHnsa, Ipu KOTOPOM 3J10-
YMBILIEHHUKY IIBITAIOTCA 3alIONYYNTh KOH(UIEHINATbHYIO
MHPOPMAINIO C TOMOIbI0 0OMaHa, BbIaBas ces 3a [OBe-
PeHHBIX jmL. OTO OfUH M3 Hambosee pacIpOCTPaHEHHBIX
U ONaCHBIX METOMIOB COLMa/NbHON MHXeHepun. OUIIMHT Kc-
HO/IB3yeTCs 1A KPaXKVl JaHHBIX M (MHAHCOBBIX cpencTs. VI
MOXET aHaIM3UPOBaTh OONbIINE OODBEMbI JAaHHBIX AT CO-
3maHusA 6osee ybemUTeNbHBIX (UIIMHTOBBIX MICEM, KOTOpPbIe
UMUTHPYIOT CTUIb U TOH OOLIeHMs JOBEPEHHBIX ICTOYHUKOB.

BpenonocHoe I1O: 3710yMBIIITIEHHNKN MOTYT MCIIOTb30-
Bathb VIV 711 aBTOMaTH4€CKOTO CO3[jaHM A, U3MEHEHMA U YCO-
BEpIICHCTBOBAHMA BPEJOHOCHBIX IIPOTPaMM, YTO CII0CO0-
CTBYeT BO3HMKHOBEHMIO CTIOKHOCTEN JUIA UX OOHapy>KeHMs
AHTUBMPYCHBIMI IIPOTPAaMMaMI.

Ataku Ha coumanpHyio nmkeHepuio: VIV crocoben aHa-
JIM3UPOBATH MPOQIIN TI0Tb30BATENENl B COLMANBHBIX CETSIX
U BIOCENCTBUU CO3[jaBaTh IIePCOHAIM3MPOBAaHHBIE COO00-
LIeHN s, TeM CaMbIM TIOBbIIIAsA BEPOATHOCTD yCIleXa aTak.

M raxke ucnonbayeTcs A obXofa cucteM Oesorac-
HocTu. Vcmonb3ys anroputmsl raybokoro obydennsa (DL),
37IOyMBIIIUIEHHUKY MOTYT PaspaboTaTh Mepbl, IO3BOIAIOIINE
IIPEOMIONIETh Pa3/IMYHbIE MEXaHM3MbI 3aIIUThI:

O6dyckanust kopma: VMV momoraeT BHOCUTH M3MEHEHISI
B KOJ] TPaAVILIMIOHHBIX IIPOrPaMM, YTOOBI OHI OCTABA/INCh He-
3aMeYeHHbIMU IPYU 0OHAPY>KEHU.

OKchuUIbTpanMsA JAHHBIX: HECAHKI[MOHMPOBAHHAs IIepe-
flaya MM HOJMy4YeHMe JAaHHBIX C KOMIIbIOTepa MM cepBepa,
anroputmbl VIV MoryT o6Hapy>KuBaTh YA3BUMOCTHU B CeTAX
U VICTIONIb30BAaTh MX JI7I TATHOTO M3B/I€YEHNA JaHHBIX.

C ppyroit croponsl VIV urpaer Kio4eBylo poib B COBpe-
MEHHBIX CHCTeMaX Kubep6e3omacHOCTH, HoMoras B 06Hapy-
JKeHWI U TIPefJOTBpalleHny Kubepyrpos. 31ech MOKHO BbIfe-
JINTH CTIeRYIOLINe CIIOCOOBI, ¢ HOMOLIBI0 KOTOpbIX VI BimsteT
Ha Knubep6e30macHOCTh:

AHanmms aHomammii: cucteMbl VIVl MOTyT aHanmsupoBaTh
CeTeBOIl TpaduK U IOBefeHNe TT0/Ib30BATeNIel, YTOODI BBLIB-
JIATh OTK/IOHEHMA OT HOPMAaJIbHBIX 3aKOHOMEPHOCTEN, yKa-
3bIBasl Ha [IOTEHIMA/IbHbIE YTPO3bl. AJITOPUTMBI MALIMHHOTO
00y4eHMsT MOTYT CO BpeMeHeM aflalliTPOBATbCs K HOBBIM
TUIIAM YTPO3, TOBBINIAA UX TOYHOCTD.

CucteMbl TIpefcKasaHusA yrpos: mcrnonbsya VMV moxHO
IIPOTHO3MPOBaTh NOTEHIMA/NbHbIE aTaKM, aHAU3UPYS MO-
e/ TMOBENEeHNUSA 37I0YMbIILIEHHMKOB ¥ IPOTHO3UPYs UX Jieil-
CTBUAL.

ABTOMaTM3aIMsA OTBeTHBIX Mep: VIV MoxeT aBTOMaTH3N-
poBaTh MOBTOPAMIIMECA 3aJa4M, TaKMe KaK CKaHMPOBaHME
YA3BMMOCTEN ¥ MOHUTOPMHT CETEBOV aKTUBHOCTH, MO3BOJAA
CIlenManncTaM I0 Knbepb6e3onacHOCTH COCPeNOTOUUTbC Ha
6oree CIOXHBIX Npo6IeMax 1 YCKOPUTH IIPOLIECC pearnpo-
BaHIA Ha YTPO3bI.
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Opxkectpanus 6esomacHocTn: MV MoXKeT aBTOMaTU4eCKN
HPYMEHATb Mepbl 6€30IaCHOCTH, TaKue KaK M3OMALNS 3apa-
JKEHHBIX YCTPOICTB wn 6710KkupoBKa IP-ajpecoB, KoTOpbIe
BBI3BIBAIOT IOJO3PEHNSI.

PearrpoBaHie B pe>XiMe peanbHOTO BPEeMeHIL: a/ITOPUTMBI
VIVl 1103BOJISIIOT He3aMeINTEeNIbHO PearnpoBaTh Ha yrpossl,
TEeM CaMbIM YMeHbIIas yiepb 1 IpefoTBpalas pacipocTpa-
HeHMe aTaKIL.

VI ynyduraeT MeXaHMSMBI ayTeHTU(MKALNM, HTOBbIIIASL
0e30IaCHOCTD JOCTYIIA K CUCTEMAaM U JaHHBIM. Briomerpuye-
CKyie MEeTOJIbI CTAHOBSITCS Oortee HafeXXHbIMM Omaropapst VIV

VIV momoraeT 3aliMTUTh GAaHHBIE TOCPEACTBOM IIN(pPO-
BaHMA ¥ MOHUTOPMHIA JOCTyHa. MeToppl Tmy6oKOro 06-
yUIeHMs MOTYT CO3/IaBaTh CJIOKHBIE MO/ MIN(POBAHMS, KO-
TOpBIE TPYAHO B3JIOMATh.

Vicnionp3oBanue VIV B cdhepe knbep6e30macHOCTI IOTHM -
MaeT MHOXKECTBO TUYECKMX VM IIPABOBBIX BOIIPOCOB, TAKUX
KaK KOHQUIEHIMAIBHOCTD, 0e30IaCHOCTD JAHHBIX, HA/IeX-
HOCTb U HelpaBoOMepHoe ucnonbsoBanue VM. JlaHHbIe BO-
HpoChl TPebyIoT M3ydeHus u perynuposanus. Heobxomuma
paspaboTKa YeTKUX IPABOBBIX HOPM, OIPEMNE/IAIONINX OTBET-
CTBEHHOCTb PaspabOTUNKOB, IIO/Ib30BATE/IENl U OMEPATOPOB
NN -cucrem.

B 6ymymmem pomb M B kubepbesomacHocTn 6yfieT TOMbKO
Bo3pacTaTh. [l 9¢(eKTUBHOrO MPOTUBOJEICTBYUA HOBBIM
yrposaM HeoOXOfMO:

1) PaspabarsiBaTh HOBbIE aITOPUTMBL I MOJENH, TTepe06-
yuaars mopmenu VIV, uto GymeT crocoO6CTBOBATh ajamTanuy
K MI3MEHSIIOIIVIMCS yTPO3aM.

2) Heobxonymbl 4eTKyie HOpMATUBHbIE aKTHI, PETYINPY-
tolue mpuMeHenne V.

JIuteparypa:

1. Poccmitckas raseta
ti-650-mlrd-rublej.html)

3) MexnayHapopHoe obbenuHeHne
yCWINiT Ha MEXIYHAPOJHOM YPOBHE [JIsi CO3[AHUS CTaH-

COTPYIHMYIECTBO!:

IapToB 1 0OMeHa NHQOpPMAIVel 0 HOBBIX YyTPO3ax.

4) TIoproToBKa CIIENMAINCTOB, OOMAMAIOIINX 3HAHUAMMI
B o6mactu VIV u knbepbe3onacHocTi, Ayust 3¢ heKTnBHOrO 1c-
M0/7Ib30BaHMs HOBBIX TEXHOIOTUI. BaXKHOCTH HOJIO6HI)IX CIie-
LMa/IICTOB IPOJO/DKAET PacTH, Aelasl UX BKJIA] KPUTUIECKN
Ba)XHBIM JJIs1 yCItexa 11 6e30IacHOCTM OpraHM3aInil.

3akiodeHne

C pocToM KOMMYecTBa U CIOKHOCTU KubepaTak, MCHOMb-
SYCMbIX SHOYMI)IIHTIeHHI/IKaMI/I, 3amnuTa I/IH(l)OpMaI_H/H/I n an-
(POBBIX CUCTEM CTAaHOBUTCS IIPUOPUTETOM /I BCeX 0o6a-
CTelt ¥ OpraHm3anuii moboro pasmepa.

VICKyCCTBEHHBIN MHTE/IEKT UTPaeT ABOVHYIO PONb B CO-
BPEMEHHOM KIOepIIPOCTPAHCTBE, IB/ISSICH MHCTPYMEHTOM KaK
Co3pjaHus KNOepyrpos, Tak 1 X HeilTpanusanui. TeXHOmMorum
VIV, Takme Kak MalMHHOe oOydeHue n rnybokoe obydeHue,
II03BOJIAIOT 3/I0YMBIIITIEHHMKAM CO3JaBaTb 0ojiee CIIO>KHBIE
M CKpPBITBIE aTaKy, a CHELMaIICThI 110 Kubep6e30macHOCTH
UCITONB3YIOT MICKYCCTBEHHBIN MHTE/UIEKT /Il OOHApy KeHUs
U IPeNOTBpallleHNsA YIpo3, aBTOMATU3ALMM PearupOBaHMA
" IPOTHO3MPOBAHNA aTaK. HCCMOTPH Ha 3HA4YVITE/IbHbIE IIpE-
UMYILIeCTBa, Mcrnonb3oBaHue VI B chepe xmbepbesomac-
HOCTU COIIPSAXKEHO C PANOM 3TUYECKNX U OPUANIECKUX IIPO-
671eM, KOTOpBble TPEOYIOT TIIATEIBHOTO PACCMOTPEHNS.

B 6yznyuiem, B yCIOBUSIX HEOOXOAMMOCTY OBICTPOTO pearn-
poBaHNMs Ha M3MeHsIoLVecs yomoBus, VIV cranet eme 6oree
B2)XHBIM KOMIIOHEHTOM KnOep6e30macHOCTH, 4YTO B CBOIO
o4epenb BbI3OBET HOTpe6HOCTb TIOCTOSAHHOTO COBEPUIEHCTBO-
BaHVA aJITOPUTMOB 1 paspa60T1<M HOBBIX ITIOAXOJ0B K 3allITE
JAQHHDIX Y CUCTEM.

(https://rg.ru/2024/01/21/chernyshenko-obem-rossijskogo-rynka-ii-v-2023-godu-dostig-poch-

2. «Kak MCKycCTBeHHBII MHTE/UIEKT IOBBIIIaeT KubepbesomacHocTb» https://www.rbc.ru/neweconomy/news/6554c-

c119a79477fa20d3dda

3. https://www.tadviser.ru/index.php/Crarbs: IToTepu_oT_xubeprpecTymHOCTI
4. Oruer 06 VMupexce MI1/Artificial Intelligence Index Report 2024, Stanford
5. MBO® [loxnapg 1o BompocaM Io6anbHOl ¢uHAHCOBOI cTabmibHOCTN» 2024 roma (Global Financial Stability Report

April 2024)
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OnTUMM3auma 6U3HeC-NpoLeccoB HA NpeANPUATMM NPU nomoLym MeTtogonoruu IDEFO

BeuyepHuHa [Jnana MuxainoBHa, CTyLeHT MarucTpatypbl;

BeyepHuH Makcum BnagnmmpoBuy, CTyoeHT MarucTpartypel
YpanbCckuit rocyAapcTBEHHbI 3KOHOMUYECKUit yHuBepcuTeT (r. EkatepuHbypr)

Asmopamu paccmampusaemcs yenecoobpasHocmo u sdexmusHocmy onmumusayuy 6usHec-npoveccos. Ilepeuucnervt me-
MoO0bL U UHCPYMEHMbL 0TI Peanu3auul, a Mmakxe NPeumyuLectea u pUcKy, cés3arHble ¢ AsMoMamusayueti npoyeccos.
Kmiouesvie cnosa: onmumusayust, busnec-npovecc, asmomamusauust, IDEF0, memodonozust, Ouazpamma, nomoku, pyHKyuu,

ynpasnenue, craHoapmol.

e/Ib, CTOALIAs Iepen M060i1 KOMIIaHMell,— yBeIndeHue
HHPI/I6HJ’H/I U KOHKypeHTOoCcIocobHocTr. OZHMUM U3 CIIo-
C060B JOCTVIKEHNS TIOCTAB/IEHHOI 1€V SIBISAETCS ONTUMMU-
3aums OmsHec-mpoueccoB Kommauun. OnTuMmsanus Io-
3BOJINT YMEHBIINTb BpeMsl BBIIOHEHMs IIOCTaBIEHHBIX
3ajad4 1 OMMOOK, a TAKXKe YBEIMYUT KaueCTBO paboyero mpo-
ecca.

B Hamm mHM, MOXKHO OmmcaTbh OM3HEC-IPOLECCHI C MO-
MOII[bIO PasHbIX METOJOJIOTUIL, 9TO HYXHO /I TOTO 4TOOBI
6o7ee meTanbHO MPOAHATM3UPOBATD OM3HEC-TIPOL[ECCH Opra-
HU3AIVM, BBIABUTD y3KMe U IpoOieMHble MecTa [1].

K Hamboree pacnpocTpaHEHHBIM THUIIAM MOXXHO OTHECTHU
CTIefyIOLIVie METOOMOTI:

- MogenupoBaHue 6msHec-nporecco (Business Process
Modeling);

- omucanne notokoB pabot (Work Flow Modeling);

- omucaHue I0ToKoB faHHbIX (Data Flow Modeling).

s moctpoeHus 61M3HeC-IPOLIECCOB IIMPOKO UCIONb3Y-
eTcs1 mporpaMMHoe obecredenre Business Studio [2,3], npu
noppep>xke Microsoft Visio [4].

CaMoii omy/IsIpHOIT METORO/IOTMEN! /IS OTIMCAHNs OU3HeC-
nporeccos siBsietcst crangapt CIIA IDEFO [5]. C moMoribio
Hero MOXXHO OMNCaTh BCe OM3HeC-TPOIeCChl OpraHM3aIuy,
HAYMHASL C CAMBIX BEPXHUX (POMUTENTbCKUX) U 3aKAHIMBASI
HIDKHVYIMM YPOBHAMIU (JOYEPHUMN).

OcHOBHasi Lie/Ib — MOJENNPOBAHME CIOXKHBIX CHUCTEM,
B KOTOPBIX 3aJIeliCTBOBAHBI JIIOAM, MAIIMHBI, PECYpPChbl, MH-
(dbopMaIMOHHbIE CUCTEMBI U IOTOKM JAHHBIX. Mofenn momo-
raloT BBIABUTD TpeOOBaHMA U QYHKIVM OYyIell CHUCTEMBI.

OcHOBHOI NpuMHUMI MofenupoBanus B HoTauuu IDEFO
yKa3bIBaeT, YTO MeX/y QYHKIVSAMM, KOTOPble BXOAAT B pas-

JINYHBIE TIOACHUCTEMBI, JO/DKHO OBITh KaK MOXKHO MeHbIIel
cBsaseil. Ha ofHOM ypoBHe HO/DKHO OBITH He MeHbIle 5 U He
6orbliie 3 GyHKIWIL.

Hnarpammpr IDEFQ uuTaroT cBepXy BHI3 U C/IeBa HAIIPaBo.
Bce 6a3oBble 9/1eMeHTbI OCHOBAHbI Ha IIPOCTBIX CUMBOJIAX:

— IPSMOYTOIbHUKY M300pKAT (QYHKUMM VI IIPO-
1IeCChl;

- CTpenKum 00O3HAYAIOT KakK (PYyHKUMU B3aMMOCBA3AHbI
4yepes ¢pusndeckue 1 MHGOPMAI[MOHHbIE TOTOKN.

Ha pucynke 1 mpencraBieHa poOAMTeNIbCKas AmMarpamMma
IDEFO.

IloyepHue ypoBHU IIOMOTrai0 yIIyOUTbCSA B OGU3HeC-Ipo-
Ilecc, Tak KaK OH pasbuT Ha paboOTHI, M Mbl MOXEM YBUIETD
BCe JIeTau, HO TIPM 9TOM pa3paboTumK OusHec-TIporecca caM
pelaeT HAaCKOIBKO LIMPOKO U IITyboKo OymeT o6cmenoBarh
HPOLIECC, 9TO MO3BOJIAET He IepPerpy’Xarb MOJe/b IUIIHIMM
paHHbIMI. TaxoKe JaHHBI CTaHJAPT MO3BOMAET OTOOPaXKATh
PasIMYHOro TUMa 0OpaTHBIE CBA3M B MOJE/II IPOLieccOB (MH-
¢dopmanuio, ypasieHune, IBIOKEHNUE, BXOJHYIO U BHIXOTHYIO
MHPOPMAIINIO U MHOTO€ IPYTOe).

Ha pucynke 2 mnpepcrapieHa [OYepHAA [AMarpamMma
IDEFO.

Il ocyijecTBieHNA pabOThl OPraHM3aLMM, KaKAbLL 13
OT/IeTIOB JJO/DKEH BJIafieTh HOJIHOM U JOCTOBEPHOI nHpopMa-
IVelT JOCTATOYHOM [l OpraHU3aluy paboThL.

BxopHble faHHbBIE A/ OM3HeC-Ipolecca O0TOOpaKaloTCs
CTpe/IKaMy, MOCTYIAMMUMY B OM3HeC-IIpoIecc creBa, 6e3
9TUX JaHHBIX IIpoLiecc OyzieT He BBLIIOJIHEH, MO0 e ero pe-
3y/mbTaT OyeT HeyJOBIeTBOPUTEIbHBIM.

Cranpgapt IDEFO moMoraer crienyanicTam U3 pasHbIxX 00-
JIacTell B IIOCTPOeHMN OM3Hec-TIpolieccoB. B manbHeitiem,

Bog —

E’HpaTEEHE
HMA

S YHEITHH

l s Brmxon

L

Mexammau

\

Brrzor

Puc. 1. Poputenbckaa guarpamma IDEFO [cocTaBneHo aBTopamu]
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Puc. 2. louepHas guarpamma Al [cocTtaBneHo aBTopamu]

IIOCTpOE€HHbIE MOJENM WCIIONb3YIOT aHalN3a, NIpeacTaB-

JI€HNs, YIIpaB/I€HNM:A, MCIIO/Ib30BaHMA HOPMATIBHO-METO-
JOIOIrMIECKMX MOKYMEHTOB, IIOATOTOBKE K BHENPEHNIO VMH-
q)OpMaIH/IOHHbIX CUCTEM U T.N. Tak KaK Ha MX OCHOBE MOYKHO
Oe€TaJIbHO pa306paTb KakKue pa6OTbI U B KakKou ImociaenoBa-
TENIbHOCTY PpE€AM3YIOTCA IIPY BBIIIOIHEHNN TOI'O MJINT MHOTO
Kakne [JOKYMEHTbI HYXXHBI Ha

BXO[I€, UTO ABJIAETCSA pE3yAbTaTOM, KTO BbIIIOTHAET KaXXIyI0

Imponecca opraHm3anunm,

u3 paboT, a KTO KOHTPO/IUPYET U CIIOCOOCTBYET IPY BBINOT-
HeHMM pabor.

JIuteparypa:

TTogBoOmA UTOT, XOTENIOCh OBl CKas3aTb, YTO METOHOIOTMSA
IDEFO pmaeT BO3MOXXHOCTb MOJENMPOBATb IMIMPOKUI KDPYT
tpeboBaumit n Qyuxumit. Ha cerogusimHuii geHsp paspaba-
TBIBA€TCSI MHOXKECTBO HOBBIX METOJOIOTUII MOJIe/IMPOBAHNA,
HO HecMOTpsl Ha 3T0 IDEF0 coxpaHsAeT cBOIO aKTya/lbHOCTb
C Ile/IbI0 pellleH A 3a/la4, CBA3aHHbIX C YCOBEPILIEHCTBOBAHMEM
mpolieccoB opranusanunit. OIbIT BHeAPEHNUA OKa3bIBaeT, 4YTO
TAHHBIN MOAXOJ M03BOJAET MOBBICUTD IPOU3BOAUTEIBHOCTD
TPY/4, @ TAKXKE YMEHBIIAeT BEPOSITHOCTD IOSIB/ICHIST OIINOOK
BO BpeMs CUHTe3a CUCTEM.

1.  A6pamos /1. B. MeHemKkMeHT opranusannm: OusHec-IPOLeccHl (Ae/I0Bble IPOLeCChl): yueOHO-MeToAMIecKoe ocobue /
V1. B. AbpamoB.— Bopounex, 2013.— Yactp I.— 152 c.— Tekcr
2. PyxoBogcrBo monmb3oBarens Business Studio — URL: https://www.businessstudio.ru/wiki/docs/current/doku.php/ru/

manual/manual

3. A6pamos V.B. Murtepdeiic nHcTpymMeHTapus Business Studio: yue6Hoe mocobue / V.B. Abpamos, A.B. Kombitus,
M.T. MatBeeB.— Boponex: BI'Y, 2016.— 32 c.— TeKcT: a/eKTpOHHbIIL. / JIaHb: 9/1eKTPOHHO-616MOTeIHAsT CUCTeMA. —

URL: https://e.lanbook.com/book/165286

4. Microsoft Visio — URL: https://www.microsoft.com/ru-ru/microsoft-365/visio/flowchart-software
5.  Kunssbynaros P. X. IDEF0. 3nakoMcTBO ¢ HOTaumeil un mpumep ucronb3doBanmss — URL: https://trinion.org/blog/

idef0-znakomstvo-s-notaciey-i-primer-ispolzovaniya
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Leveraging data science for growth: retail, e-commerce,
and price management strategies

Gladyshev Vyacheslav Valeryevich, MSc, senior design authority (Warsaw, Poland)

In today’s rapidly changing technological landscape, companies seek ways to boost performance, streamline processes, and improve
employee productivity to achieve greater efficiency and sustain business growth. The use of advanced analytics has become increas-
ingly popular, helping organizations unlock these benefits. However, the successful adoption of data science capabilities requires com-
panies to have a solid understanding of analytics goals and change management requirements.

This research analyzes four areas of advanced analytics with practical implications in the CPG industry: market basket analysis,
predictive product recommendations, advanced suggested order quantity for e-commerce, and price elasticity modeling. It examines
their potential to create value for businesses and improve productivity. The methodology used in this research includes empirical anal-
ysis, historical data analysis, regression, and statistical analysis. The purpose of this research is not to delve into the intricacies of data
science and statistics but rather to understand the applicability of use cases in real business and translate potential data science ben-
efits into business language.

Initial findings show that these data science tools can reveal new insights and highlight growth opportunities. Predictive product
recommendations, if followed, could increase sales by up to 300%. For e-commerce, suggested order quantity (SOQ) could reduce out-
of-stock occurrences from 15% to 2%. However, thorough planning and change management are essential to benefit from these tools.
This article provides business leaders and analysts with valuable insights into how data science can drive growth and productivity and
underscores the importance of data-driven decision-making and the challenge of changing the status quo.

Keywords: artificial Intelligence, insights, foresights, business growth, value driven operations.

Introduction

This paper reviews and explores the real use case of predictive analytics and statistical analysis implementation in trade mar-
keting businesses to make forecasts in a company with a global presence. A systematic identification of data science methods and
use cases is presented, with data drawn from marketing B2B systems. This paper does not explain the data science methods and
processes in detail, as these are adequately covered in many books, such as those by Avrim Bloom and John Hopcroft [1]. Instead,
it focuses on real business use cases, their applicability in real business scenarios, and other scholars” experiences in the data sci-
ence field.

Trade marketing is a broad term associated with activities aimed at increasing product sell-through rates at the retailer, whole-
saler, or distributor level. It encompasses various strategies and practices designed to ensure that products are available, visible,
and appealing in the marketplace. This includes activities such as in-store execution, trade promotions, merchandising, channel
management, and supply logistics.

The rationale for applying predictive analytics in trade marketing lies in the complexity of calculating the most effective mar-
keting strategies manually. This complexity arises from the large variety of products on shelves and the diverse range of customers
of different formats and sizes.

For example, in the CPG industry, relationships with customers are often based on pay-for-performance (P4P) or pay-for-com-
pliance (P4C) models. Determining performance and compliance criteria is a labor-intensive process due to the large volume of
input data. Predictive analytics significantly optimizes these processes by offering statistically accurate solutions based on various
internal, external, and historical data.

The term predictive analytics is more commonly applied when moving beyond descriptive models to computational predic-
tions based on data. Within trade marketing, predictive analytics can be created using data science methods like regression anal-
ysis and historical data sets. This term encompasses both explanatory data analysis and predictive computational methods. Ex-
planatory data analysis is descriptive and backward-looking, while predictive computational methods are forward-looking and
make forecasts. Unlike much of applied forecasting, conclusions in predictive analytics are drawn from data rather than human
interpretation. Researchers must be comfortable with data-driven approaches and aware of overfitting, where the temptation
might be to build a theory around the data and then modify the data to support the theory.

For predictive analytics to be effective, it is essential to have clean and reliable descriptive data from corporate information sys-
tems or data warehouses. Handling large, varied, and complex internal and external data is challenging in the diverse and evolving
field of trade marketing. Normally, it is not just one source of data but diverse data sources, such as trade execution data, pre-com-
putational analysis data stored in separate systems, data provided by customers, external data like Nielsen, ERP systems data, etc.
For this analysis, golden data sets containing diverse examples of data were created and stored in information systems, along with
additional calculated data from these systems.
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The practical application of predictive analytics in trade marketing can be quite broad. It can be used to classify event out-
comes, such as sales trends, recommended products, stock levels, and customer behavior. It can forecast numeric values, such as
demand forecasts or customer lifetime value. Additionally, it can identify anomalies, such as sudden drops in sales or unexpected
inventory shortages, and group data clusters, such as customer segmentation for targeted marketing campaigns. It can also be
used for forecasting time series, helping businesses anticipate future trends.

All predictive analytics models begin with a construction process. The Cross-Industry Standard Process Model for Data
Mining (CISPM-DM) [2] outlines the steps for internal data, including understanding the context and data, preparing the data,
modeling, evaluation, and deployment. Domain experts are required to categorize and tabulate variables into attributes, descrip-
tors, and features. Outliers should be identified, as they can significantly impact predictive accuracy. Once data is prepared, pre-
dictive models can be built.

In reviewing advanced analytics methods, this paper used existing literature by including studies from scholars who have used
data-based predictive analytics to investigate similar questions. By collecting and examining other scholars’ techniques, it aims to
facilitate their adoption and application in research and practical settings.

Methodology

To identify the methods, a broad literature review was conducted using scholarly articles [3], [4] to identify the most important
methodologies of machine learning analytics in trade marketing. These methodologies are detailed in later sections of the paper.
This review followed the data science methods and rationales proposed by Kelleher, John D., et al. [5].

Association Rules and Apriori Algorithm

Market Basket Analysis (MBA) is a data mining technique used to identify associations between products frequently pur-
chased together. The primary algorithm employed in MBA is Apriori, which operates in two main phases. First, it identifies
sets of items that co-occur in transactions at a frequency exceeding a predefined minimum support threshold. Then, using
these frequent itemsets, the algorithm generates association rules that quantify the likelihood of products being purchased
together.

The resulting association rules are typically expressed in the form «If item A is purchased, then item B is likely to be purchased
with X% confidence». These rules provide quantitative insights into customer and consumer purchasing behavior, enabling com-
panies to optimize product placement, promotions, and inventory management strategies.

For instance, in MBA, product mix likelihood helps adjust predictive models to incorporate the additional factor of customer
or consumer preferences, thus making the prediction models based on regression analysis more accurate.

Regression Analysis

Product recommendations based on historical sales data are a classical regression problem. This technique constructs predic-
tive models that forecast suggested quantities for each product while accounting for various influencing factors. The effectiveness
of regression analysis in this context stems from its ability to establish clear relationships between variables and provide accurate
estimates of future product demand.

By analyzing past sales patterns and relevant variables, regression models can identify trends and correlations that inform
product recommendations. These models consider multiple factors simultaneously, such as seasonality, pricing, product mix, and
marketing promotions, to generate more comprehensive and accurate forecasts.

EWMA

The Exponentially Weighted Moving Average (EWMA) is a useful technique for calculating suggested order quantities
(SOQ) in inventory management or B2B/B2C e-commerce sales, where computational opportunities using broad sets of data
may be limited. For example, SOQ in e-commerce websites should be calculated almost in real-time. EWMA stands out be-
cause it assigns more weight to recent sales data, allowing it to quickly adapt to changing demand patterns. This responsiveness
is very important for marketplaces, where users experience a vast number of suggestions while browsing websites and consis-
tent UX is important.

By incorporating newer information and giving it higher weight, the EWMA technique helps businesses stay agile in areas
where it is used. EWMA can spot emerging trends or sudden shifts in customer behavior faster than methods that treat all his-
torical data equally. This means companies can adjust their inventory levels or suggest order quantities more accurately and
promptly.
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Fig. 1. Methods and their relations within ML hierarchy

Logarithmic Regression

Logarithmic regression analysis was selected for modeling price elasticity. In price elasticity analysis, non-linear dependencies
between price, profit, and demand are evaluated, capturing the relationship between variables as a classical regression problem.
The model’s ability to handle non-linear relationships makes it especially useful in real-world scenarios, where the impact of price
changes on volume isn’t always straightforward or proportional.

All the mentioned methods are subsets of AI and machine learning. I have visualized their positioning in Figure 1 below for
your convenience.

Market basket analysis

Market Basket Analysis (MBA) is a powerful method within data mining that is pivotal in understanding customer or con-
sumer purchasing behavior. According to another scholar article [6] this method is innovative and can enhance customer loyalty
for both online and online customers. It aids businesses in identifying the relationships between different products purchased to-
gether, which can unlock strategic decisions in inventory management, product placement, customer relations, and demand fore-
casting. MBA helps resolve traditional business questions such as understanding the buying behavior of customers.

The primary objective of MBA is to identify product associations, thereby enabling businesses to:

- Increase revenue through effective cross-selling and up-selling strategies.

- Optimize product placement to enhance the customer shopping experience.

- Improve inventory management by predicting product demand.

- Personalize marketing campaigns based on customer purchasing patterns.

MBA relies heavily on transactional data, which includes detailed records of customer purchases. The core concepts and algo-
rithms used in MBA include Support, Confidence, and Lift. These metrics help quantify the relationships between products. Let’s
explore these concepts in more detail.

Support: Support for a single product, in simple terms, is the measure of how much this product contributes to overall sales.

Number of transactions containing X

It is the frequency of transactions containing this product. Support(X ) — -
! Y 8 P pport(X) Total number of transactions

Confidence, in turn, is not about a single product but about a combination of products. It measures the likelihood that a
product is purchased along with another product. In the context of two products, confidence can be simply explained with the fol-
lowing formula: if the confidence equals 0.75, it means that 75% of the time when customers buy Product A, they also buy Product
Support(4 U B)

Support(4)

Lift shows how the presence of one product increases the chances of buying the other product. If the lift for the «A+B» combi-

nation equals 1.2, it means customers are 20% more likely to buy Product B together with Product A compared to buying Product

Support(4 U B)
Support(A4) x Support(B)

B. Confidence(A — B) =

B without considering A purchases. Lift(4 — B) =

While researching Market Basket Analysis (MBA) and overall sales predictions, I found that in the context of trade marketing,
the lift metric serves a dual purpose. Lift not only measures the likelihood of products being purchased together but also reflects
potential customer or consumer preferences for specific product combinations, assuming orders are not placed randomly. This
preference pattern may be driven by customer or consumer behaviors and outlet factors.
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In essence, a higher lift indicates a stronger recommendation for supplying the bundle, as these combinations demonstrate
strong preference from the customer or consumer and tend to have higher turnover.

In the analysis I conducted in real business environments, the lift for product combinations accounted for up to 300% for com-
binations of two products and up to 70% for combinations of three products. Exploring higher combinations of products, such as
four or five, doesn't reveal many insights and patterns in purchasing behavior, so I would not recommend going above combina-
tions of three products in MBA analysis.

While doing the research, I explored how the likelihood from MBA can be transformed into quantity recommendations. To
bridge MBA with predictive recommendations, we essentially need to address a regression problem. The goal is to integrate MBA
insights and likelihoods into a regression model, capturing the relationship between frequently bought-together products and
their quantities based on historical data.

Bridging market basket analysis and predictive product recommendations

Demand prediction in retail has become a very popular area with a lot of literature and scholarly articles written. When re-
searching the topic of demand prediction, I used best practices as described in the book «Demand Prediction in Retail: A Prac-
tical Guide to Leverage Data and Predictive Analytics» by M. C. Cohen et al. [7]. Market Basket Analysis (MBA) identifies likely
product combinations, providing insights into customer and consumer purchasing patterns. Predictive product recommenda-
tion, on the other hand, focuses on forecasting specific quantities of products to be recommended. By integrating MBA insights
into regression analysis, we can create a robust model that not only identifies frequent (preferred) product combinations but also
predicts the quantities to be stocked or recommended.

Identify Product Recommendations Using MBA

For example, if MBA indicates a strong association between Product A and Product B with a confidence of 0.75 and a lift of 1.2,
this means Product B is likely to be bought 75% of the time when Product A is purchased, and the likelihood of buying Product
B increases by 20% when Product A is bought.

Build a Predictive Model Using Regression Analysis

I used linear regression for this analysis due to its simplicity, interpretability, and effectiveness in modeling relationships be-
tween quantities. Linear regression quantifies the relationship between two variables, with easily interpretable coefficients that
show how changes in one product’s quantity affect another’s. It is computationally efficient, making it suitable for large datasets in
trade marketing and distribution.

The regression model can be formulated as follows: Quantity ; — 8y + 5; x Quantity , + €

Where:

B,— Intercept, also called dependent variable (output) when all independent variables (inputs) are zero. In our context it rep-
resents the baseline quantity of Product B sold when no units of Product A are sold.

B, — Coefficient: Indicates the expected change in the quantity of Product B for each unit increase in the quantity of Product A.

€ — Error Term: Accounts for the variability in the quantity of Product B not explained by Product A.

The error term represents all other factors affecting the sales of Product B that are not directly linked to the sales of Product
A. These factors could include promotional activities, seasonal effects, economic conditions, or customer preferences. In the regres-
sion model, values influenced by the error term may appear as outliers. This means they deviate significantly from the predicted
values, indicating the impact of those external factors.

Suppose the regression model based on historical data is: Quantity; = 10 + 0.5 x Quantity 4

If MBA indicates a confidence of 0.75 for Product A and Product B, we adjust our predictive model to better reflect this rela-
tionship. For instance, we might increase f8, to 0.75 Quantity; — 10 + 0.75 »x Quantity 4

By integrating MBA insights into regression analysis, we create a predictive model that leverages both the likelihood of product
associations and the specific quantities to be recommended. This bridge between MBA and regression analysis enhances the ac-
curacy of inventory management and personalized recommendations can unlock better business decisions and increased cus-
tomer satisfaction.

Advanced S0Q

The calculation of suggested order quantities (SOQ) in modern e-commerce platforms presents a challenge in balancing user
experience with computational efficiency. Traditional methods often rely on simple averages of historical buying behavior, po-
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Fig. 2: standard (average) and advanced (ewma) SOQ

tentially introducing bias and overlooking crucial factors such as purchase history, bulk discounts, product shelf life, seasonality,
demographics, and others. However, incorporating more complex and pre-calculated factors increases computational com-
plexity.

Through research and interviews with e-commerce department managers, I identified several key factors that marketing per-
spectives deem essential for SOQ calculations: new product introductions (NPI), promotions, product shelf life, and product cap-
ping. Additionally, I found that applying exponentially decreasing weights to historical data — giving more importance to recent
data (the weights assigned to data points decrease exponentially as you go back in time)—can better align suggested quantities
with marketers’ expectations regarding product presence, promotions, and overall customer contract management in terms of
performance and compliance.

Figure 2 below compares two approaches using the same dataset: a traditional SOQ method (left chart) based on simple av-
erages, and an adjusted SOQ method (right chart) incorporating additional factors (NPIs, promotions, end-of-life products) and
exponential weighting. The adjusted model, which also considers customer store capacity for B2B e-commerce, demonstrated
quantity uplifts ranging from 6% to 56% compared to the traditional approach.

This comparison highlights the potential benefits of a more nuanced approach to SOQ calculations in e-commerce platforms,
balancing computational efficiency with improved accuracy and alignment with marketing objectives.

Price elasticity

Price elasticity is a concept in economics that measures how sensitive demand for a product or service is to changes in its price.
In the context of Revenue Growth Management (RGM), understanding price elasticity is crucial for optimizing pricing strategies
and maximizing revenue (David R. Rink et al., 2016) [8].

Price elasticity is typically expressed as a ratio of the percentage change in quantity demanded to the percentage change in
price. If this ratio is greater than 1, the demand is considered elastic (sensitive to price changes), while a ratio less than 1 indicates

Y%AQuantity Demanded
inelastic demand (less sensitive to price changes): € — HAQ % Agricel

Where:
- AQ = Change in quantity demanded
Q = Initial quantity
AP = Change in price
P = Initial price

Leveraging price elasticity data, Revenue Growth Management (RGM) department can develop more sophisticated, da-
ta-driven strategies that balance volume, price, and product mix to drive sustainable revenue growth. Automating price elasticity
calculations via data science techniques doesn't pose significant technical challenges but allows companies to move beyond simple
Excel calculations on «cost plus pricing» to a more nuanced and visualized understanding of how pricing decisions impact overall
business performance. With the help of data science analysis, price opportunity ranges can be easily visualised. For better preci-
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sion, marketers or finance teams can ask data science teams to incorporate additional factors for elasticity models using a multiple
regression approach. Let’s go beyond just the elasticity formula and see how the multiple regression model steps may look like.

Data Collection: Collect historical data on price, sales, and profit per product. Additionally, marketers can gather data that
they think may be important for elasticity modeling, such as seasonality, competitors’ prices, consumer preferences (sentiment in-
dices, survey results, etc.), new product introductions (NPIs), and other relevant factors (economic indicators, marketing spend,
promotional activities, etc.).

Data Preparation: Ensure that the collected data is aligned, cleaned, and reliable. Data should be normalized and standardized
where appropriate, and missing values should be handled through interpolation, imputation, or exclusion.

Constructing the Regression Model: Inclusion of additional independent variables (additional factors) into the regres-
sion model requires the use of the natural logarithm. The natural logarithm (In) is used in multiple regression, especially for
price elasticity analysis, because it allows us to interpret coefficients as percentage changes. This makes it easier to under-
stand how much sales change when the price changes by a certain percentage, rather than by a specific currency amount.

lIl(CJ;) = ..'9-“ T .j] 1II(P,+) T ,'3'3_ 111(().33;;} + ,3;;;5']& + ,34(,?0?'?1-}}1& T ,SﬁPT'Efff + ,H(jJNTPIf + €4

Where:

- Q,= Quantity demanded at time ¢

— P =Priceattimet

- CP = Competitors’ prices at time ¢

- §, = Seasonal variables (can be dummy variables e.g., 1 for winter, 0 otherwise)

- Comp, = Variable for competitors actions (e.g., price cuts, promotions, can be dummy variable)

- Pref, = Consumer preference index at time ¢

- NPI = Variable for new product introductions (e.g., 1 if a product is a new product, 0 otherwise)

- €, =Error term

Regression models require software tools such as Python, R, or any statistical software to estimate the model coefficients. For
the purpose of this article, I will not provide Python details or code, instead, I will focus on translating and evaluating the model
results (see Figure 3 below) so that a reader can understand the application of price elasticity in real business environments.

OLS Regression Results

Dep. Variable: In_guantity R-squsred: @.970 2

Model: oLs  Adj. R-squared: @.933

Method: Least Squares F-statistic: 35.88

Date: Wed, 24 Jul 2824 Prob (F-statistic): 2.00332 10

Time: 16:34:56  Log-Likelihood: 9.77@5

No. Observations: 1 12 AIC: -7.541

Df Residuals: 4 BIC: -5.725

Df Model: 5

Covariance Type: nonrobust

coef std err t P>t [@.825 9.975]

3 const 11.9278 1@8.583 1.136 8.32a 17.232 41.887

In_price 4 @.8725 @.416 2.098 8.184 @.282 2.827

1n_comp_price 5 8 -4.6535 2.440 1.907 0.129 11.428 2.121

seasonality a.e142 @.873 8.195 8.85% -@.188 8.216

competitor_action a.e142 @.873 8.195 8.85% @.188 8.216

1n_consumer_preference & @.2709 1.561 2.174 @.871 -4.862 4,684

npi @.e988 @.135 8.727 8.507 @.276 @.472

Omnibus: @.264  Durbin-lWatson: 1.19@

Prob{Omnibus): 8.876 Jarque-Bera (JB): @.4a29

Skew: -8.289 Prob(JB): @.815

Kurtosis: 2.181 Cond. No. 6.63e+16

Fig. 3: results of multiple regression model for one product

1. Number of Observations: I consciously limited my data set for simplification and explanation purposes, so this is the
number of records in your data set. Marketers and finance specialists may analyze data sets with thousands of records from di-
verse sources, which from a computational perspective should not pose any challenges.

2. R-squared value: This is our elasticity calculated for the multiple regression model. The regression analysis results show
that the R-squared value is 0.970, indicating that approximately 97% of the variance in the dependent variable (In(quantity)) is
explained by the independent variables in the model. However, you may notice that in our case, elasticity is positive but below 1.
This is because I consciously created such a borderline data set to tackle this scenario. If price elasticity is positive but below 1, it
indicates inelastic demand. The implication of such situations will be researched in the next section.

3. Intercept (const): The intercept is 11.9278, representing the expected value of In(quantity) when all independent variables
are zero. However, this value is not statistically significant with a p-value of 0.320. In statistical analysis, 0.05 is a commonly used
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threshold, but it’s not magic. It’s a guideline that helps researchers decide when they have enough evidence to say something in-
teresting is happening in their data. So, if the p-value is below 0.05, it means that there’s less than a 5% chance wed see these re-
sults if nothing was really going on.

4. Coeflicient for In(price): The coeflicient for In(price) is 0.8725, suggesting that a 1% increase in price is associated with a
0.87% increase in quantity demanded, although this result is not statistically significant (p = 0.104).

5. Coefficient for In(comp_price): The coeflicient for In(comp_price) is -4.6535, indicating that a 1% increase in competitors’
prices is associated with a 4.65% decrease in quantity demanded. This result is also not statistically significant (p = 0.129).

6. Seasonality variable: The seasonality variable has a coefficient of 0.0142, indicating seasonal effects, but it is not statistically
significant (p = 0.855).

7. Competitor_action variable: The competitor_action variable has a coeflicient of 0.0142 and is not statistically significant
(p = 0.855).

8. Coefficient for In(consumer_preference): The coefficient for In(consumer_preference) is 0.2709, suggesting that a 1% in-
crease in consumer preference is associated with a 0.27% increase in quantity demanded, but this result is not statistically signif-
icant (p = 0.871).

9. NPI (new product introduction) variable: The NPI variable has a coefficient of 0.0980 and is not statistically significant (p =
0.507).

10. F-statistic: The F-statistic for the model is 25.88 with a p-value of 0.00382, indicating that the overall model is statistically
significant, meaning that the independent variables jointly explain the variance in the dependent variable.

The best part I like after all the research is how price elasticity and related opportunities can be visualized just by using regres-
sion analysis with clear areas of growth, maturity, and decline for both volume and profit due to price changes — see Figure 4. On
the diagram below, you can see that according to the regression analysis, a price limit of 275 is a clear threshold after which both
revenue and profit start to decline.

Profit & Revenue Vs Price

10000 } —— Total Revenue %
—— Total Profit

Current Price

Revenue Opportunity Area
Profit Opportunity Area
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6000

4000
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175 200 225 250 275 300 325 350
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Fig. 4: Growth, Maturity and Decline areas of Profit & Volume

Discussion

The purpose of this study was to explore how predictive analytics methods can be utilized in trade marketing to forecast var-
ious business outcomes. The main research questions centered on identifying effective data science methodologies for improving
product sell-through rates, optimizing inventory management, and enhancing pricing strategies.

Market Basket Analysis (MBA): The findings suggest that MBA can be beneficial in identifying strong associations between
frequently purchased products, aiding in effective cross-selling and up-selling opportunities. Additionally, MBA can serve as a
precursor for predictive product recommendations by incorporating lift and confidence findings into a regression model for rec-
ommendations.

Regression Analysis: This method demonstrated its utility in predicting product demand based on historical sales data, incor-
porating factors such as seasonality, competitors’ data, and trade promotions.

Exponentially Weighted Moving Average (EWMA): The EWMA method showed applicability in calculating suggested order
quantities (SOQ) by adapting to recent sales trends without overloading computational capacities, thus maintaining a seamless
user experience.



“Young Scientist” - # 40 (539) - October 2024 Information Technology | 13

Logarithmic Multiple Regression: This method effectively modeled price elasticity, highlighting the non-linear relationship
between price changes and demand.

Overall, the study’s findings underscore the value of data science for specific marketing processes such as demand fore-
casting, inventory management, product recommendation, and customer engagement. These use cases can be leveraged through
easy-to-understand methods.

Cross-Functional Collaboration

The research highlighted the importance of cross-functional collaboration in creating advanced analytics capabilities, which
requires coordinated efforts across marketing, finance, sales, supply chain, IT departments, and specifically data science teams.
This collaboration ensures accurate data collection, sharing, and interpretation, leading to more effective decision-making and
implementation of predictive models.

Comparison with Other Research

The results of this paper align with other literature and scholarly articles on predictive analytics. Similar to findings by Wang,
George, et al. [9], this study confirmed the efficiency of regression models in demand forecasting. However, the incorporation of
MBA into predictive recommendations represents an advancement over traditional models, aligning with recent studies that em-
phasize the importance of integrating multiple data science techniques for enhanced accuracy. The emphasis on cross-functional
collaboration supports findings by other scholars [10] who argue that the success of data-driven strategies often depends on ef-
fective communication and cooperation between departments. This integrated approach is consistent with the work of Provost,
Foster, and Tom Fawcett [11], who highlight the need for a systemic application of data science across business functions.

Limitations

Several limitations should be acknowledged. The study relied on a limited dataset, which may not fully capture the complexity
of real-world scenarios. Additionally, the model assumptions, particularly regarding linearity or multiple regression analysis, may
not always hold true. Future studies should consider larger datasets and explore non-linear models applicable to real business use
cases to address these limitations.

For example, in price elasticity modeling, assumptions about the factors that may influence elasticity were introduced. How-
ever, according to regression model results all introduced factors wer non-statistically significant. In addition, when researching
the topic of price elasticity, I also used other scholars’ articles [12], [13] and concluded that the challenges in data science projects
are often split into business and technology-related. For instance, selecting the appropriate analytical model is a shared responsi-
bility between the data science and business teams, allowing both teams to influence the decision. However, the implementation
and delivery processes are primarily managed by the IT and data science teams, with business personnel having limited direct
influence and primarily observing the process. For example, in the case of price elasticity analysis, while the model selection in-
volves both business and IT teams, the actual delivery is more in the hands of IT and data science teams. This poses certain risks
of misalignment between teams unless business people are sufficiently technically savvy to participate in the development and
validation process for a model. This illustrates that delivering data science capabilities involves not only technological challenges
but also organizational ones. These organizational challenges require tight cross-functional collaboration and the maintenance of
technical knowledge within business teams. This ensures effective communication and cooperation, maintaining strong business
and technical bridges and mitigating respective risks in complex organizational environments. [14]

To visualise above formulated challenges, I put some factors on the example of price elasticity modeling and structured them
according to my findings from the real use cases (see Figure 5).

As I explored in the above sections, in some cases, elasticity may be positive but below 1.

Interpretation: A positive elasticity below 1 means that when the price increases, demand also increases, but by a smaller
percentage than the price change. This is an unusual scenario, as typically, we expect demand to decrease as the price increases
(negative elasticity). Possible explanations may include luxury or prestige goods (higher prices might signal higher quality or ex-
clusivity), Giffen goods (rare cases where a price increase leads to higher demand due to income effects), and the expectation of
future price increases (people might buy more now if they expect prices to rise further).

Revenue Implications: Increasing the price will lead to an increase in total revenue. For example, if elasticity is 0.5, a 10% in-
crease in price would lead to a 5% increase in quantity demanded.

Marketing Perspective: This situation might suggest an opportunity to increase prices without losing sales volume, poten-
tially leading to higher profits.

Caution: Verify that this positive elasticity is not due to data issues or inconsistency factors in the analysis. It’s crucial to vali-
date your data and model to ensure the result is not due to statistical artifacts or misspecification.
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factors affecting price elasticity
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Fig. 5: factors affecting price elasticity

Further Investigation: Explore other factors that might be influencing demand, such as changes in consumer preferences,
marketing efforts, or the competitive landscape. While this scenario is possible, it’s relatively uncommon. If encountered, care-
fully validate your data and model.

Future Research Directions

Future research should focus on expanding the datasets for experiments and include longer time frames to validate the data
science findings. Exploring advanced machine learning techniques, such as neural networks and ensemble methods, could be
considered to provide deeper insights into complex market behaviors and sentiments. Additionally, investigating the impact of
external factors like economic conditions, consumer sentiment, environmental factors on predictive models would offer a more
holistic view of market dynamics.

Furthermore, future research should examine the best practices for fostering cross-functional collaboration and its influence
in the implementation of predictive analytics. Understanding how different departments can effectively communicate and work
together will be crucial for maximizing the benefits and reducing related risk in data, organisatinal etc.

By addressing these areas, future research can build on the foundations laid by this study, further enhancing the application of
predictive analytics in marketing and finance.

Conclusion

This research has provided a comprehensive review of the application of predictive analytics in marketing, revealing that da-
ta-driven methods may significantly optimize marketing approaches. Key findings include the effectiveness of Market Basket Anal-
ysis (MBA), Regression Analysis, Exponentially Weighted Moving Average (EWMA), and Logarithmic Regression in improving
decision-making processes through accurate forecasting based on historical data and various internal and external factors.

The primary objective of this study was to explore real business use cases of predictive analytics in marketing, highlighting
their practical applications without delving much into the specific data science methods themselves.

The implications of this research are essential for readers who want to understand if predictive analytics can help optimize
business routines, classify and group event outcomes, forecast numeric values, and identify patterns. This knowledge may help
marketers and finance professionals stay informed and empowered about new tools and approaches that may enable strategic de-
cisions and improve operational efficiency and employees productivity.

However, the study acknowledges certain limitations. The reliance on historical data means that predictive models may not
fully account for unexpected future events or rapidly changing market conditions. Additionally, the complexity of data prepara-
tion and model construction requires significant expertise and resources.

In a broader context, despite presented challenges, this research underscores the growing importance of predictive analytics
for businesses. As businesses increasingly turn to data-driven methods to navigate complex market environments, the insights
provided by this study offer guidance for leveraging advanced analytics to achieve better outcomes.
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In conclusion, the integration of advanced analytics into business operations represents a significant advancement in opti-

mizing traditional ways of working. By adopting data-driven models and various predictive techniques, businesses can perform
that extra mile which is the cornerstone of the never-ending journey of seeking operational efficiency.
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In an increasingly digital world, the role of cybersecurity in building trust and ensuring safety in financial transactions has become
paramount. As financial services transition to online platforms, they face heightened risks from cyber threats, including data breaches,
identity theft, and financial fraud. This paper explores the multifaceted relationship between cybersecurity and consumer trust within
the context of digital financial transactions. It highlights how effective cybersecurity measures not only protect sensitive information

but also enhance customer confidence in digital banking systems.

Furthermore, the paper discusses the regulatory landscape that mandates robust cybersecurity practices, emphasizing compliance
as a crucial element in maintaining trust. By examining contemporary security technologies such as encryption, biometric

authentication, and artificial intelligence-driven threat detection, this study illustrates how these innovations contribute to a secure
financial environment. This paper concludes by advocating for a comprehensive approach to cybersecurity that integrates technological
advancements with organizational policies aimed at fostering a culture of security awareness among consumers.

The Importance of Cybersecurity
in Financial Transactions

Cybersecurity encompasses a range of practices designed
to protect sensitive data from unauthorized access and cyber
threats. In the context of financial services, it is vital for safe-
guarding personal information, transaction details, and insti-
tutional integrity. The consequences of inadequate cyberse-
curity can be severe, leading to significant financial losses for
both institutions and consumers.

Protecting Sensitive Data

Financial institutions handle vast amounts of sensitive in-
formation that are attractive targets for cybercriminals. Effec-
tive cybersecurity measures ensure that this data is encrypted
and securely stored, reducing the risk of data breaches that
could compromise customer privacy and lead to identity theft
or fraud. Cyber-attacks can result in direct monetary theft or
manipulation of transaction records. Implementing robust cy-
bersecurity protocols helps mitigate these risks by establishing
secure authentication processes and monitoring systems that
detect unusual activity. Moreover, regulatory compliance man-
dates further emphasize the need for stringent security mea-
sures to protect consumers from potential harm. Trust is fun-
damental in financial transactions; without it, consumers may
hesitate to engage with digital banking services. Effective cy-
bersecurity builds this trust by demonstrating a commitment
to protecting customer data and maintaining operational in-
tegrity. Financial institutions that prioritize cybersecurity are
more likely to foster long-term relationships with their clients.
The digitalization of finance has led to an increase in cyber
threats, including ransomware attacks, phishing schemes, and
Distributed Denial-of-Service (DDoS) attacks. These threats

not only jeopardize individual accounts but also threaten the
stability of entire financial systems. As cybercriminals con-
tinue to innovate their tactics, financial institutions must re-
main vigilant and adaptive in their security strategies.

Emerging Technologies in Cybersecurity

To combat these evolving threats effectively, financial in-
stitutions are increasingly adopting advanced technologies
such as artificial intelligence (AI) and blockchain. Al-driven
systems can analyze transaction patterns in real-time, identi-
fying anomalies that may indicate fraudulent activity. Mean-
while, blockchain technology offers a decentralized approach
to transaction verification that enhances transparency and re-
duces the risk of tampering. Regulatory bodies play a crucial
role in shaping cybersecurity practices within the financial
sector. Compliance with regulations such as the General Data
Protection Regulation (GDPR) ensures that institutions imple-
ment necessary safeguards to protect consumer data.

Failure to comply can result in hefty fines and damage to
reputation, further underscoring the importance of robust cy-
bersecurity measures. Encryption serves as a fundamental se-
curity layer by converting sensitive information into unread-
able formats for unauthorized users. This ensures that even
if data is intercepted during transmission or storage, it re-
mains protected. The integration of biometric authentication
methods — such as fingerprint scanning or facial recogni-
tion — provides an additional layer of security during trans-
actions. These methods leverage unique biological traits to
verify identities, significantly reducing the likelihood of un-
authorized access. Real-time monitoring systems are essential
for detecting suspicious activity promptly. By continuously an-
alyzing transaction patterns and user behavior, these systems
can alert security teams about potential threats before they es-
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Table 1. Cybersecurity Statistics in Financial Transactions

Cybersecurity Statistics in Financial Transactions

Prevalence

Nearly 20% of cyber incidents|
affect financial sector $12 billion in losses

Types of Attacks

Ransomware: 64% (2023)
Phishing: +22% (H12021)
DDoS: +30% (2019-2020)

Financial Impact

Avg. Data Breach Cost: $5.72m
Avg. Ransom Payment: $1.6M
81% victim to encryption

Consumer Impact

50% Kenyan users targeted
30% Bangladeshi users scammed

calate into significant breaches. While technological solutions
are critical for enhancing cybersecurity, fostering a culture of
security awareness among employees and consumers is equally
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MeToabl 06paboTKM BUAEOU300parKeHU N
C NoMoLLbI0 A3bIKa NporpammupoBaHus Python

Kuca MeguHa Caitnaykbi3bl, CTYAEHT MArucTpaTyps

HayuHblit pykoBoauTenb: AbfbikepumMoBa InbMupa AnTbiHOEKOBHA, KaHANAAT Nefarormniecknx Hayk, AoLeHT
Kacnuitckuit yHuBepcuTeT TeXHONOTUM U MHXUHUPUHTA uMeHw L. EceHoBa (r. AkTay, KasaxcTaH)

B cmamve paccmampusaromcst cospemeHHvle Menodvl 00padomKu 8UOeOU300pAHEHULL ¢ UCNONL30BAHUEM S3bIKA NPOZPAM-
muposanus Python. Onucviearomes kmouesvie 6ubnuomexu, maxue kak OpenCV u scikit-image, a maxie ux npumererue 01
BVINONHEHUST 3a0aH, BKIIOUAST PACNO3HABAHUE 00BEKMO8, PUALMPAYUI0 U YryuueHUe Kavecmea uzobpaxcenust. O6cymoaromcs
npumepot K00a, KOMopvle OeMOHCHMPUPYIOM OCHOBHYIE ATIZOPUMMDL, NO3BOJIAA HUMAMENAM NOHAMY, KaK dPPexmusro 06pada-

moleamv U aHaau3uposarv 8uoeodarHble.

Kntoueswvie cnosa: 06pabomxa, A3vik npoepammuposanus, 6udeo, sudeousobpaicerus, 6ubnuomexu, Pyhton, memoooL.

6paboTka M300pa>keHnit ¥ BULEO BKIIOYAET aHANNU3, Pe-
JAKTUpPOBAHIeE U yIydlleHNe BU3yaIbHbIX HaHHbIX. OHa
OXBATHIBAET LIMPOKMI CIIEKTP 3a/§a4, OT IPOCTHIX OLEPALINIL,
TAKMX KaK M3MeHeHue pa3Mepa u oOpe3ka u300paXKeHni, 10

Ooree CIOKHBIX 3a/jad, TAKMX KaK OOHApy>KeHIe N OTCIIeKI-
BaHIe 00beKTOB B Bujieo. O6paboTka 1306paskeHuIt U BULEO
UCIIONBb3YeTCs] B PA3/IMYHBIX OO/MACTAX, BK/IIOYAs KOMIIBIO-
TepHOE 3peHIle, MEANLIMHCKYIO BU3YaTU3ALVIO U HAab/I0eH e,
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U VIMeeT NPIIOXKEHUSI B TaKMX OO/IAcTIX, KaK aBTOHOMHbIE
pacrio3HaBaHMUe JIML[ U [OIIOJI-
HeHHas peaJbHOCTh [1, c. 87].

Python nmeer psp 6ubmmorex mis 06paboTkm msobpa-
JKEHUII M BUJEO, KOTOpble paspabOTaHbl [IA YIPOLIEHMA

TPpaHCIIOPTHbIE CpPEACTBaA,

paboTsl ¢ BudyanpHbIMM HaHHbIMU B Python [2, c. 23]. He-
KOTOPBIE 13 IONY/IAPHBIX OMOINOTEK, UCTIONb3YEeMBbIX A/ 06-
paboTKy M306paKeHNIT 11 BIEO:

OpenCV: OpenCV (Open Source Computer Vision Li-
brary) — mupoko mucrnonpsyemass 61bnmoreka A/ IIPUIO-
JKEHMIT KOMIIbIOTepHOro 3pems. OHa ymmeeT 6osblIOE KO-
mn4ecTBO GYHKUMIL OIS 3afiad 00paboTKM M300parkeHui
¥ BUJIEO, TAKVX KaK UTeHNUe M 3alnCh M300paXKeHni 1 BULeO,
npeoOpasoBaHye U300paXKeHMiT, OOHAPY>KEHIE U OTCIIeXKU-
BaHMe 00bekToB 1 MHOroe Apyroe. OpenCV mopmep>xuBaeT
MHOXXECTBO SI3BIKOB IPOrpaMMUpOBaHsI, BKIodas Python,
¥ COBMECTMMA CO MHOTVIMIL OIIEPALIIOHHBIMI CHCTEMAMIL.

Pillow: Pillow — ato orBerBnenue Python Imaging Library
(PIL), xoTOpoOe mpefocTaBsAeT IPOCTOI MHTEPdEIiC I BbI-
HOJTHEHMsI OCHOBHBIX 3ajjad 00paboTky msobpakenuir. Ero
MO>KHO JICIIOTIb30BATh MU/ TAKMX 3a/jad, KaK OTKPBITHE U 00-
paboTka ¢aiioB n306paXkeHnil, IpuMeHeHIe QUIbTPOB, U3-
MeHeHue pasMepa U300paXkeHWIT ¥ MHOroe ipyroe [2, c. 65].
Pillow mmpocT B 1CIIOIBb30BaHNUN 1 TIOAAEPKMBAET MHOXKECTBO
¢dbopmaroB (ailnos, YTO JeMaeT ero MOIYIAPHBIM BBIOOPOM
IIs1 IPOCTBIX 3a7a4 00pabOTKY M300pakKeHMIL.

Scikit-image: Scikit-image — ato 6ubmMoTeKa, KOTOpas
[IPefOCTaB/IsieT MHCTPYMEHTBl it 00pabOTKM M aHa/mmMsa
nsobpakernit. OHa co3fjaHa Ha OCHOBE IPYTHUX HAYYHbIX OMO6-
mmorek Python, takux kak NumPy, SciPy n matplotlib, u mpe-
TOCTAB/IAET MIMPOKMII CHEeKTp (YHKUMII /I TaKuX 3ajad,
KaK (uIbTpalus, CerMeHTAalVs, M3BJIeYeHNe IPU3HAKOB
u 1.5 Scikit-image paspa6orana Tak, 4TOOBI OBITH YEOOHOI
IUIsI [IO/Ib30BATEIISL U IIPOCTOI B OCBOEHU, UTO [IE/IAET €€ OT-
JIVIYHBIM BBIOOPOM JI/IsI HOBMYKOB B 00paboTKe 1300pakeHNIA.

MoviePy: MoviePy — ato 6ubnmorexa Python, ncmomnn-
3yeMmas [ 3ajjad pefakKTUpoBaHusA u obpaborku Bupeo. Ee
MO>KHO JICIIONIb30BATh M/ UTEHUs M 3aIUCK BUieO(aliioB,
mobaBIeHMsI 3BYKOBBIX J[OPOXKEK, HPUMeHeHUs (UIbTPOB
u s¢dekroB u MHororo ppyroro. MoviePy cosman Ha oc-
HOBe IpyIMX Hay4HbIX 6ubmorek Python, Taknx kak NumPy,
Pillow u imageio, u paspaboTaH Tak, 94T0OBI OBITb IPOCTHIM
B MCIIOJIb30BaHUY Y HACTPOIIKe.

[Tpexpe 4eM yrnyOnATbCs B AeTaIM YTEHVS Y 3aIIUCHU U30-
OpaXeHUt U BUJEO, BXHO MOHITb pasnmuMIHble (HOPMAThI
(ailoB, ZOCTYIHBIE A/Ist XPAHEHWsI 9TUX TUIIOB JaHHBIX. Pop-
Martbl (aryIoB N300 pakeHNiI MO>KHO pas3[ie/lnTh Ha [jBe KaTe-
ropun: pacTpoBasi rpaduka 1 BekTopHas rpaduka. Pacrposast
rpadyKa HUCIOIb3yeT CeTKy IVKCeNneil s TpeficTaBIeHMsA
u306paXkeHsI, B TO BpeMsA KaK BeKTOpHas rpadyka UCIO/b-
3yeT MaTeMaTW4ecKue ypaBHEHMs /ISl IPeNCTaBICHIUs 130-
OpaXkeHNsI.

dopmarsl BuzeodaiiyioB HEMHOTO CIOKHee (OpPMAaToB
n3o6paxxeHnit. Bupeodaiisl cOCTONT 13 MOCTIENOBATENBHOCTI
n306paXKeHiT, Ha3bIBAEMBIX KafIpaMii, KOTOpPble OTOOpaska-
I0TCS1 OJHO 3a APYIMM, CO3flaBas WITIO3NIo BIDKeHMs. Dop-

Marthl BUfeo(ailioB MOXKHO pasfeNnTh Ha GOpMaThl KOHTENI-
HepoB 1 GOopMaThI KOFEKOB [3, ¢. 74]. DopmaTbl KOHTETHEPOB,
takne kak MP4, AVI u MOV, npefocTaBisior cnocob opra-
HU3alMM BUJICONAHHBIX VI IPYTUX CBA3aHHBIX JAHHBIX, TAKUX
Kak aynuo u cyotutpsl. DopMaThl KOIeKoB, Takme kak H.264,
HEVC u VP9, npefocTaBisoT ciocob c)xatus BUeOJaHHbIX.

Maununynaumuy ¢ M300pa>keHMsIMYM ¥ BUJEO SBIISIOTCS
BOXHBIM aCHEKTOM KOMIIBIOTEPHOTO 3PEHMs M BK/IIOYAIOT
B cebs1 pasmuyHble OIeparyi, Takie KaK N3MeHeHIe pa3Mepa,
06pesKa, II0BOPOT U HEPEBOPOT. DTN OMEPALUN MOTYT OBITH
HOJIe3HBI JyIA IIPefBApUTENIbHON 00paboTKM M300paXKeHu
M BUJEO Iepel MX MCIONb30BAaHMEM IS MAIIMHHOTO 00-
y4YeHNUs, KOMIIbIOTEPHOTO 3PEHNUS VU APYTUX IPUIOKEHMIA.

VismeHeHue pa3Mepa M300paXKeHNs WM BUAEO O3HAYaeT
U3MEHEHNe ero pasMepoB IIyTeM YBeIUYeHUA WIN YMEHb-
IHIeHVsT MaciTaba. ITO MOXKHO CHEIATh C IOMOLIBIO (PYHKIUN
resize() B 6ubmorexax OpenCV, Pillow mmn Scikit-image.

O6peska n306pakeHNs WM BUIEO O3HAYAET BHIOOD YacTu
M300paXKeHVs1 WM BUEO U YAajIeHMe OCTANIbHON YacTy. ITO
MOXKeT OBITb II0JIE3HO /IS YA/ICHNUS HeXKeTaTeNIbHBIX JacTell
n306paxkeHust uiu Bugeo [3, c. 101].

[ToBOpOT M306paXKeHNsT WM BULEO O3HAYAET M3MEHEHNe
ero OpMEHTAlV Ha OIpefe/leHHBIN YTol. DTO MOXET OBITh
[IO7I€3HO [Is1 VICIIPABJIEHUsI OPUMEHTALUN U300pasKeHNs MIn
Buzeo. Bot nmpumep Toro, kak IOBepHYTH M300paskeHNe ¢ I0-
Moo OpenCV:

import cv2
import numpy as np

# Read an image file
img = cv2.imread(‘image.jpg’)

# Rotate the image by 45 degrees clockwise

rows, cols = img.shape[:2]

M = ev2.getRotationMatrix2D((cols/2, rows/2), 45, 1)
rotated = ev2.warpAffine(img, M. (cols, rows))

# Display the original and rotated images
cv2.imshow(*Original Image’, img)
cv2.imshow(*Rotated Image’, rotated)
cv2.waitKey(0)
cv2.destroyAllWindows()

YiyudieHre KadecTBa M300paXkKeHns1 — ellle OfiMH BaXKHbII
ACIEKT KOMIIBIOTEPHOTO 3PeHNs, ¥ OHO BK/IIOYaeT B ceOs pas-
JIMYHbIEe OIepaluy, TaKue KaK (WIbTpaLusd, CIJIaXUBAHUE,
PEe3KOCTb M peryMpoBKa SAPKOCTM M KOHTPACTHOCTU. DT
olepalyy MOTYT OBITb IO/IE3HBI [JIA YIY4lIeHNs YeTKOCTI,
BUJIVIMOCTH U OOIIIeT0 KaueCTBa U300 pasKeHN .

DunbTpanusa n306paXkeHns UM BIe0 O3HAYAET yaIeHIe
U3 HETO LIyMa WV HeXXe/TaTe/IbHBIX eTaeil. TO MOXKHO Clie-
JIaTh € IOMOIIBIO Pa3/IMYHBIX PIIBTPOB, TAKUX KaK (PUIBTPBI
Taycca, Mepuanbl wn [IBycTropoHHMe (UIBTPDI, JOCTYIHBIE
B OpenCYV, Pillow u Scikit-image.

O6Hapy)keHIe KpaeB — 9TO MeTOJl, MCIOIb3YeMbIil IS
oIpefe/eH st TPaHNI] 06bEKTOB Ha M300paXKeHNH WY BUJEO.
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Ou paboraer myreM OOHapy)XeHMsI BHE3AIHBIX M3MEHEHUIT
L[BeTa WIN IPKOCTH Ha n306paxkernn. CyliecTByeT HECKOIBKO
a}II‘OpI/ITMOB, ,[[OCTyl'IHbIX OIA O6Hapy>KeHI/IH KpaeB, BKJIIOYas
metektop KpaeB Kounn, nerekrop kpaes Cobenst 1 meTeKTop
Kpaes Jlamaca [4, c. 34].

I_[BeTOBaH CerMeHTauuAa — 3TO METOo[, I/ICHOHI)SYGMI)II?I JIA
CerMeHTaLVyM M300paKeHVsI WM BULEO HA 00/1aCTU HA OCHOBE
UX [[BeTa. ITO MOXKET ObITh IIOIE3HO IS UITEHTUPUKALNI 00D~
€KTOB Ha OCHOB€ X IIB€TA. CyH.leCTBYeT HECKOJIbKO aTII‘OpI/ITMOB,
HOCTYHHI)IX 19)5: HBCTOBOI?I CerMeHTanNnM, BK/IKYaA aHFOpMTM
K1actepusannn K-cpegHux 1 airopuTM caBUra CpefiHero.

ComnocraBneHne IabIOHOB — 3TO METOf, VICIIOIb3yeMBblil
IUIsL OIIpeJieNieHNsI OIPee/IeHHOr0 00beKTa Ha M300pakKeHnn

WIM BUJEO ITyTeM CPAaBHEHUS €ro C IpefoNpefe/IeHHbIM IIa-
6moHom. OH paboraer, mepemelrast MabI0H IO M3006paXKEHIIO
WIN BUAEO U BBIYNC/IAS OLIEHKY CXOfICTBA B KK MOSVIIUIL.
IosuuysaA ¢ HaMBBICIIEN OLIEHKON CXO[CTBA COOTBETCTBYET Me-
CTOTIONIOXKEHNIO 00beKTa Ha M300pakKeHN N MU BUJEO [5, €. 76].

MeTtopns! 06paboTKM M300paKEHMIT U BUIEO VIMEIOT LIM-
POKMIT CIIEKTP HMpPUMEHEHNUs BO MHOTMX OOacTAX, BKIIOYAs
KOMIIBIOTEPHOE 3peHNe, MeAMNIIVHCKYIO BU3Yanu3alnio U BU-
meoaHamus. IIpuM MCIONB3OBAHMM IPABUIBHBIX UHCTPY-
MEHTOB 1 MeTOZOB 06paborka msobpaxkennit u Buzeo B Py-
thon Mo>keT IpUBeCTV K MHHOBALMOHHBIM ¥ 3P PeKTUBHBIM
PELIeHNSIM B TAKMX 00/IACTAX, KK KOMIIBIOTEPHOE 3pEHIIE, Me-
AUIVMHCKas BUSYaIM3alMsA M aHAIU3 BUTEO.

JIuteparypa:

1.  Monopsakos C. A. [Tpumenenne ¢pynknuit OpenCV B komnbiotepaoM 3penvn.— [TIOJIMTEX-TTPECC, 2022

2. [Harapos E. O., Tiomenxos I }0. O6paborka Buzeo ¢ ucnonbzoBanueM Deep Learning u OpenCV, 2004

3.  ®pancya [I. Iny6okoe obyuenne Ha Python. 2-e mexp. uspanne.— Ilnrep, 2023

4. Kacumosa lII. T. Iudposas o6padoTka n3obpakenus u 38yka Ha Python.— Innovations in Science and Technologies, 2024
5.  Conem S. IIporpaMMupoBaHue KOMIIBIOTEPHOTO 3peHns Ha s3bike Python.— Litres, 2022

UcTtopusa PLM-cucrem B Poccuu u nepcneKTuBbl MX UMNOPTO3 eHusa
Kynukos Bacunuit CepreeBuy, cTyaeHT marucTpatypbl
HayuHbiit pykoBoguTtenb: [laHdeposa EneHa BuktopoBHa, KaHauaaT TexHuye , IOLEHT

TynbCKUiA roCcyfapCTBEHHbI NeAaroruyeckuii yHuBepcuTeT umenn Jl. oncror

B cmamve asmop paccmampusaem ucmopuro pazeumus PLM-cucmem 6 Po,
potrika PLM-pewenuii 6 ycnosusx umnopmosameujerust. O6cyscoaromes nepc

U Ay AU3UPYem cOBPeMEHHOE COCMOsTHUE
poccuiickux paspabomuuxos Ha ¢oHe

yX00a uHocmpanHvix nocmasusukos PLM-pewenutl, a makce nomenyua pas 1 omeuecmeenHbvix PLM-cucmenm.
Knouesvie cnosa: PLM, CAD, PDM, CAE, Poccus, poccutickuti puiHOK.
Onpene}leﬂne PLM. A66pesuarypa PLM pacundp Knwoaesbim npuHuunom PLM aBnseTcs uHTerpanusa Bcex
BoBaercsi kak «Product Lifecycle Management», gro OPMAIMIOHHBIX PECYPCOB, UCIIONb3yeMbIX B paboTe C 13-

3,
MOXKET OBITh ITepeBefieHO KK «yIPAaBJI€HIE KI3HEHHBL fienuem, B enHoe NH(pOpPMALMOHHOE IpocTpaHcTBo. K Takum
KIOM M3femvs». Yaime BCero moj 3TUM IOApa3yMeBal pecypcaM OTHOCATCA KaK JaHHbIE O IPOAYKTe, TaK M pas-

yIOpaBeHYeCKUil MOAXOM, KOTOpbIil HallpaBleEgHa ONTUMM-  JIM4HBIe cucTeMbl M MHCTpyMeHTh: CAD, CAE, CAM, PDM,
3alMI0 MPOLIECCOB, CBA3AHHBIX C XKU3HBIO K n6o us-  SCM, MRP u gpyrue. O6begyHeHNe 9TUX PECYPCOB B OFHOM
menuA. [l 6orblilelf MOHATHOCTY 3TU IIPOLIE(SbI MOXKHO — MeCTe UM KOOPAVHALIMSA COBMECTHON paboThI MIONelt, UX MC-

TIOTb3YIOIMX, TO/DKHDI IOCIIOCO6CTBOBATD OIITMMMU3AL UM CO-
OTBETCTBYIOIIMX 3TAIIOB JXM3HEHHOI'O MKJIA M3IEINA.

BaHMe U BBIBOJ, M3 SKCIITyaTallMM. , UTO KOHTPOJIb Hal Omnpepenenne PLM-cucrem. CBolo peanmsanyio KOH-

00001IUTh B BUJE 3TANOB: KOHIEIITYA , IPOEKTUPO-
BaHIUe, IPOU3BOICTBO, TeCTI/IPOBQO a, UCIIONIb30-
30Ba

HYIMI OCYIIECTB/IACTCA IIEH 0, KaK HaJ €IMHbIM nenumAa PLM HaxXoauT B NIPOTpaMMHBIX PENICHUAX, Ha3bI-

U HeIIpepbIBHbIM IIPOLIEGLOM oMy MbI U roBopuM 06  BaeMbix PLM-cucremamyu. OHUM aBTOMAaTU3MPYIOT U KO-
OPAMHMPYIOT ~MH(OPMAIMOHHbIE

C )KM3HEHHbIM IIMK/IOM u3fienusa. PLM-cucrema He CyljecTByeT

YIIpaB/I€HUN XN3HEH IIponeccol, CBsA3aHHbIE

MK
ITox uspenue e 110 aeTcsl Kakas-mmbo MPOFYKIV

nm yciayra. Mx , CIIOJKHOCTb MaciTabbl MOryT 6bITDH OTOEIBHO OT OCTA/TbHBIX TEXHOJIOTUIT Ha IpennpuATNN, HO AB-

MO6BIMI — KOHIIE LM u3sHa4a/JbHO MCIOb30BANach  JIAETCSA OOBbefUHAIONEN IUIaTdOopMoil Haj HUMM. OJTa IUIaT-

B TaKNX KOMIUIEKCHBIX VM BBICOKOTEXHOJIOTMYHBIX OTpacCiIiAX, (’popMa, B CBOIO O4€peb, BCTPAMBAETCA B YoKe€ CYLIECTBYIOLTYIO
KakK aBMa-, aBTO- I MalIlMHOCTPOEHME, I'[l€ U ITOKa3ajla CBOIO

3¢ eKTUBHOCTD.

CUCTEMY KOPITIOPATMBHBIX B3aMOCBsI3el, Kyia BXOOAT OTAE/IbI
IIpoAa’X, MapKETMHIA, IIPOM3BOACTBA, IIOCTABOK 1 TAK [aJiee.
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®ynxkuyonan PLM-cucteM JOBONBHO 001MpeH, HO B 6a-
30BOJI KOMIUIEKTALINY OHM YIPAB/IAIOT JAHHBIMU 00 M3ennu,
ero KoH(Urypauueil, TOKyMeHTaIel, CHenduKaIysIMu,
NIPOM3BOZICTBOM, MOCTABIIMKAMY, AKTMBAMM, CBA3aHHBIMMU
nmporpaMMamy u rnpoekrtamyu. Kpome rtoro, PLM-cucrema
BeI€éT Y4ET U KOHTPOJIb M3MEHEHNI, BHOCKMBIX B M3[eNNe;
KOOPAVHMPYET B3aMOJIEJICTBIE MeX/y YYaCTHMKAMM paspa-
OOTKM M3JeNMNs; BeIET KOHTPOIb KadecTBa MPOAYKINY; IIPO-
BOJIUT MOZIe/TMPOBaHIe 1 aHA/IN3 aCTIeKTOB, CBA3AHHBIX C Pas3-
paboTkoil mamenus; cobupaer DaHHBIE 00 WMCIOMB30BAHUU
II0C7Ie BBIBOLA W3MENMNA M3 SKCIUTyaTaluy; BU3ya/ln3ypyeT
UIMeEIOIVeCs] JaHHbIe I CTaTUCTUKY [3].

B HacTosamee Bpema PLM-cucTteMbl aKTMBHO MCIIONBb3Y-
I0TCS Ha IPeANPUATHAX CAMOTO PasHOTro Mpogus, IO3BOIAA
ONITMMM3MPOBATh ¥ YCKOPUTD IIPOM3BOACTBEHHbIE IIPOLIECCHI,
Ha/IaIUTh >KM3HEHHBINI IVIK/I M IOBBICUTb KAaueCTBO CaMOI
TIPORYKIIL.

Vicropua paseutusa PLM-cucrem. Ilpenredeit ama mo-
asnennsa PLM-cucTeM CUMTArOTCA CUCTEMbl aBTOMAaTU3MPO-
BaHHOro npoektuposanus (CAD-cucremsr). OHu mpepgHa-
3HAYeHBDI /IS YIPOLeHNs PabOThl MHXKEHePa U OXBATHIBAIOT
IIMPOKMIT CIeKTP (YHKUMIL [l IIOBBIIIEHUS] MIPOAYKTUB-
HOCTH CHeIMalINCTa.

Ucnonb3oBanne CAD-cucteM conpoBoXpaeTcsa CoO3fa.
HJeM BCIIOMOTATe/lbHbIX (aliyioB, Takke HasbiBaeMblx CA
¢artmamu. Ilepseie CAD-cucteMpl TOSBUINCD €lé B ‘

TOflaX M C TeX ITOP HENMPEPHIBHO Pa3BUBA/INICh, HO BMEC]

pocio kommaectBo u 06bém CAD-daitnos, mog KOTopbie %

KOJI-TO MOMEHT HOTpe6OBa}IOCb BBITIC/IATDH

HWINIIA JaHHBIX. HeoOXxommMmocTh yIip
MMYecTBOM MHGOpPMAILUM IpUBeNa K TOMY,
1980-x romoB NOABIAKTCA IEPBL

MO YyHpaBJ/ICHN

crienmbuKannn
V3NN U BEAYT YUET N3MEHEH HOCUMBIX B IIPOAYKIIMIO.
B 1990-x romax m
6ombLIyIO IIMobanU3aIy
C 9TUM y KOMII
JANIbHENIIYIO OIIT
Ha srom dfyne PDM-

HAajIoM, Y ec

asg 9KOROMUKA IIepeXMBaeT BCE
aeTcs ayTCOpCUHT. B cBasu

y MUPY HOsBJAETCA 3alIpOC Ha
aIlVIo MPOM3BOJCTBEHHbIX ITPOLIECCOB.

II0 B

CTeMBI 0OPACTAIOT HOBBIM (YHKI[HO-
3aHHBIM C VH)KEHEPHBIM MPOEKTHPOBa-
HMEeM: KOHTP
LVIK/IOM, TIOCYET CTOMMOCTM M Tak Hajee. VI3-3a Toro, 4ro
PDM-cucreMsl IepBOHAYAIBHO He ObI/IN IpeIHa3HAIEHBI A5
MOZOOHBIX 3ajad, UX IPUXOAWIOCH IOCTOSHHO HOpabarhi-

a49eCTBa, YIIPaBJICHNE NTPOM3BOACTBEHHDIM

BaTb, a CAMIU OHM He BCerAa ObUI yHOOHBI B MCIIONb30BAHNIL.

B oTBeT Ha aT0 B 2000-X rogax nmoasnAwTCA nepsbie PLM-
cucrembl. Ha TOT MOMEHT Iojj 3TUM IOHMMAasach COBOKYII-
HOCTb VIHCTPYMEHTOB, MHTETPUPOBAHHBIX MEX[Y 00011 ms
coBmecTHOII paboter: CAD-, CAE- u CAM-crcTeMsl /s CO-
3[JaHNA VH)XEHEPHBIX JaHHBIX, 1 PDM-cucrema jia ynpas-
JIEHVSL STUMM JAHHBIMY U IIOITOTOBKM IIPOU3BOJCTBA [6].

Co BpemeHeM paMKyu KoMmmeTeHInit PLM-cuctemsl cTanm
pacmmpATbCA — HaNpUMeP, K TEXHONOTMAM BbIIIe MPUCO-
ennusiercss ERP-cuctema, KoTOpas cBs3bIBaeT MEXAY co60ii
(bUHAHCOBBIIT y4eT, MpOLecchl cObITA, MPOU3BOLCTBA, IIA-

HUPOBaHUA, YIpaBIAeHUs IIE€PCOHANIOM, B3aUMOJEICTBUSA
¢ mocTaBIIMKaMM U mapTHepamu. PLM-cucteMbl npespaiia-
I0TCs1 B TOTOBbIE TPOTPaMMHbIE PellleHN s i1 IIOJTHOTO YIIPaB-
JIEHVS )KU3HEHHBIM LIVKJIOM U3JIENNA.

B OynymmeM oxxmpaetcs ewé 6ojee IOBCEMECTHOE UCIIONb-
soBaHye PLM-cucteM Ha pasnMYHBIX NPEANPUATUAX, OXBAT
PLM-cucrtemamu emié 60bIIEro KOAMIECTBA OTHEI0B Ha 9TUX
TIpefIpUATHUAX, a TAKXKe yIydllleHHasd BU3yanu3anusa JaHHbIX
00 u3genuM C MUCIONb30BAHMEM TEXHOIOTUII ITOMOMTHEHHOI
U BUpTYyanbHON peanbHOCTN (AR 1 VR cooTBeTcTBEHHO) [4].

Pannmii ppinox PLM-pemennii B . OneHnTdp nC-
nonb3oBaHne PLM-cucreM paHHero nep ccun npen-
KaK\ ETaTUCTUKN TIO

M-, CAE- u PDM-

CTAaB/IACTCA 1'[p06)'IeMaTI/[‘IHI)I

COBMECTHOMY MCIIO/Ib30BaHNIO

CIICTEM He Beloch. TeM He MeHee

Vxe B 2004 rox
CTeM Ha poccn

'b€M BBILIEYIIOMAHYTBIX CH-
cTaBui 34,5 MiH go/tapos [7].
a Ha crefyromye 2 rofja, MoKasblBa-
ocTa 11 0TOOpakéHHas1 Ha puc. 1.

0 Iepuofiia Pa3BUBAETCA HEPABHOMEPHO.

VimeeTcs TakKe ¢
fo1as Bb
Ho pwn

CA CAM-cucTeM K TOMY BPeMeHH yKe JaBHO
ACBILEHHBIM, U TEMIIBI POCTA B 3TOI YaCTY PbIHKA
MasbHbL. C IPyToii CTOPOHBI, OBICTPO POCIIN Cer-
HTbl PDM- 1 CAE-cucrem.

ogbeM ppiHKa PDM aHanuTuKM CBA3BIBAIOT C TEM, YTO
Omarogapsi MHOTO/ETHEMY MPVMEHEHNIO CPENCTB aBTOMa-
TU3ALNY TPENNPUATIS HAKOIIMIN OTPOMHBIE OOBEMBI HTIEK-
TPOHHOII JOKYMeHTaluy (depTesxeit, Moienelt, crennyuKarii
U T.J.), I YIpaBIeHVs KOTOPBIMYU NTOTPe60BaIOCh BHEAPATD
COOTBETCTBYIOI[ME CUCTEeMbL. YBenuueHue crpoca Ha PDM-
CHUCTeMBbI B OTIpeieIEHHOM CMBIC/Ie MOYKHO BOCITPMHMMATD KaK
IIpeABECTHUKA yBeM4enua cupoca Ha PLM-cucrembr.

Veemmuenue cripoca Ha CAE-cucremsr ke 00bACHAETCA TO-
BBIIIEHNEM UX JOCTYITHOCTH. C OTHO CTOPOHBI, aHATUTIIECKOe
1O cTanOBMIOCH ITPOLIE B MCIO/Ib30BAHNIA, C IPYTOI — CHIKA-
JIaCh CTOYIMOCTD BBICOKOIIPOV3BOANTEIBHBIX KOMIIBIOTEpOB [1].

Ilospunit ppiHoK PLM-pemennit B Poccun. Ha nepuop
2012-2019 romoB CTaHOBUTCA NOCTYITHON CTaTUCTUKA HEIO-
cpenctBeHHO 1o PLM-cuctemam, MponIIOCTpUpOBaHHasA Ha
puc. 2.

CHmkeHune 06béMoB ¢ 2014 roga 00yCIOBIEHO MafieHueM
Kypca pyos B 2014-2015 rogax. Kpome toro, Ha atom ¢one
CHU3MIVICh MHBECTULIMM POCCUICKUX NTPOU3BOJUTENEI B 1IN~
(poBble MHCTPYMEHTBI, OO BO3POCIM KPEJUTHAsI HAarpyska
110 Ba/IIOTHBIM KpeIUTaM, PacXo/bl Ha aMOPTU3ALII0 UMIIOPT-
HOTo 00Opy[OBaHMs, PACXOABI HA MMIIOPTHBIE MaTepyasibl
Y KOMIUIEKTYIOIIME, CTOMMOCTb LM(POBBIX pelleHNiT MHO-
CTPaHHbBIX BEH/JOPOB.

[Mangemnsa COVID-19 Taxoke BbI3Bajla IMajieHNUe IIPO-
MBIIIIEHHOTO IIPOM3BOJCTBA, Ha 0OCTy)XMBaHME KOTOPOTO
n HampaeiaeHo 6onpmnHCTBO PLM-pemenuii. Ho omno-
BPEMEHHO C 3TUM NPeIpUATIA aKTUBU3UPOBAIUCH B IIPO-
Ijeccax cBoel HydpoBMU3anMy — peXXUM yAATEHHON pabOoThI
3acTaBUJI IEPECMOTPETh MOAXO/bI K TPAUI[MIOHHO OpraHu-
3auuu paboThI MH>KEHEPHBIX KaZPOB, ¥ CIPOC Ha IIPOAYKIHIO
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06bvém pbiHka CAD/CAM/CAE/PDM 8 Poccuu,
MIH. JONNapoB
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a PLM-peweHuit 32 2012-2019 roas! (no panHbIM otyetoB CIMdata Publishes PLM

arket and Solution Provider Report 3a 2012-2020 roaeb!)

U YCIYTY MHXXEH
TOJIBKO
VsBecTh Zuto @ 2022 rofy moc/e yXoia 3apyOeKHbIX BeH-
IOpoB 00BEM miickoro pbiHKa PLM-cucreM cHUSWMICA [0
16 mpn pyormeii, 4To B IepecyéTe HA CPefHMII KypC HOUIapa
B 2022 ropy (68,4869 py6r1s1) cocTaBIsAeT OKOMO 233 MITH JO/UIAPOB.
B 2023 rony oxupjanoch yBenmdeHne 9Toro pbiaka o 18,6
MIIpE py0iIelt, 9To 1o cpegHeMy Kypcy momaapa B 2023 rogy
(85,1630 py6a) cocraBisAeT nopAnKa 214 MiH fommapos [2].
OreuecTBeHHbIe 11 MHOCTpaHHble PLM-cucTembl Ha poc-

ro KoHcanTuHra Ha PLM-pemennsa

¢daxTaec pocC, 4TO U BUJHO Ha rpaduke [5].

cuiickoM pbiHKe. B 2021 rofy 1o MHOCTPaHHBIX BEHJ0POB
Ha poccuiickoM peiHke PLM-pemennit coctasnsana 67%. 9T1o
Takyue KoMmaHuu, kak Siemens PLM Software (Tepmanmus),
Dassault Systemes (Ppanuns), Autodesk (CIITA), PTC (CIIIA)
u SAP (Tepmanns).

VI3 poccuiickux BeHJOPOB MOXKHO BbIJIEIUTh KOMIIAHMIO
«ACKOH», B ToM >ke rofy 3aHMMaBIyio 13% peinka, u «Ton
Cucrembl», 4bs 1071 Ha PhIHKE COCTAB/IA/IA IpUMEpHO 3%.

IMocre yxona 3apy0e>XKHbIX BeHLOPOB B 2022 rofy o6beM
PpOCCUIICKMX NPOMU3BOAUTENEN Ha pbIHKe BBIpOC ¢ 33% no
69% [2]. Ceitvac poccuiickme BeHIOPHI BIIOTHE CTIOCOOHBI 3¢ -
(heKTMBHO 3aMeHUTb MHOCTpaHHble PLM-cucremsl B cdepe
MaJIoro U CpefiHero 613Heca, TETKOI M CpeHelt IPOMBbIIIICH-
HocTi. OfHaKo B cdepe 60bIIOro 613HECA U TSHKENOI mpo-
MBIIIIEHHOCTH, TAaKOJl KaK aBTOMOOW/Ie- M aBMACTPOEHIUe,
pellIeHNs OT OTeYeCTBEHHBIX IIPOM3BOJVTEICl [IOKA He CIIO-
COOGHBI TIeTMKOM 3aMEHNUTDb MHOCTPAHHBIE aHAJIOTH [5].
umnopro3amemiennss  PLM-cucrem
B Poccun. B uenom, poccmitcknit ppinok PLM passuBancsa
C OTHOCKTE/IbHBIM OTCTaBaHMEM, YTO CBA3aHO C OCOOEHHO-
CTAMU IIPOU3BOACTBEHHBIX U YIIPAaBIeHYeCKUX IIPOLeCCOB Ha
HOPeAnpusTIAX, a TAKXKe ¢ OOLUMM OTCTaBaHMEM B 00/1acTn

IlepcnexTuspl

MH)XeHepHOT0 KOHCAITVHTIA. DTO BUJHO Ha IIpMMepe BIVAHNIA
prika PLM Ha skoHOMUKY 3a 2019 rop, rie Poccusa ycrynana
CTpaHaM-TuAepaM LudpoBoit TpanchopManuy B 2-3 pasa,
4TO 0TOOpaKeHo B Tabmuite 1.
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Tabnuua 1. 06bembl pa3nuyHbIX pbiHKoB PLM 3a 2019 rop (no AaHHbIM oTyeToB CIMdata Publishes PLM Market
and Solution Provider Report 3a 2012-2020 roabi)

PbiHOK PLM 06bEM pbIHKA, MJIH A0/11apPOB llona PLM B BRIl cTpaHbi
CLIA 9500 0,000
AnoHuns 4400 0085

[epmaHus 4100
OpaHuus 760 %
Kutan 1680 . 2011%
BenukobputaHus 1210 0,00042%
H0xHas Kopes 7424 0,00044%
NHaus 71244 0,00024%
Wtanus 649,8 0,00032%
bpasunusa 302,3 0,00015%
Poccua 280,9 0,00017%

[udpoBast 3penocTs NpeAnpUATHIL B CPEHEM TaK)Xe HEBBbI-,

cTe apCTBEHHOTO 0GOPOHHOTO 3aKasa JieflaeT 06s13a-
npHbIM st npepupusituit OTIK BHepenne 1 poBbix MH-
MEHTOB, B TOM 4ucie u PLM-cucrem [5].

coka. Ilo pacmpocTpaHeHHOCTM pelleHuii i aBTOMAaTK3all
HOATOTOBKM IIPOM3BONCTBA PBIHOK JOCTATOYHO 3PEfibl
creMbl K1acca PDM pacnpocTpaHeHbI MeHbllle, pelleH, 4 Kpome Toro, octatorcs cepsl, Ijje MHOCTPAHHbIE PellleHNns
yIpaB/ieHNA TPeOOBaHMAMY BCTPEYAIOTCA ellie pexe, a u 3aMEHNTD IOKA He IPeICTaB/IAeTC BOSMOXKHBIM B CUITY CIIe-

CaeTCsI IIO/IHOTO [K/Ia aBTOMATH3ALMI — OT YIRAB/IEHs Tpe60o-  LU(UKM M OTCYTCTBUSI KOHKYPEHTOCIOCOOHBIX POCCUIICKIX

BaHNAMMA IO COTPOBOXKIEHA U3/ Ha CT IUIyaTaljy, — aHAJIOrOB — 9TO TAaKKe CO3[aéT NMOTPeOHOCTb B Pa3BUTUU
TO 3TO eVHUYHBIE CTyYay B OTEYECTBEHHOM IL JeHHOCTM.  cTapbix PLM-cucreM u pasBUTUM HOBBIX.
Tem He MeHee, onpefenéHHbI 3anpoc Ha b YM-cucTembl Takum 06pasoM, TIepCIEKTUBBI VMMIOPTO3aMelleHNs
BCE K€ MMeEeTCA M [JaXke pacTeT. ep, HoBag cu- PLM-cucrem B Poccum npencTaBiasaioTCs MONOKNUTETbHBIMIU.
JInteparypa:
1. 2006-it —rop ¢ ro pocta CAD/CAM/CAE/PDM cermenTta PLM-poinka // CompMechLab URL: https://fea.ru/
news/4 maTa amrenns: 26.09.2024).

2. PLM-cic I: YTO TaKoe yIIpaBieHNe )Xu3HeHHbIM H1kaoM mpoaykros // KOPYC Koncantunur URL: https://korus-

cqf sulting.rujtfohub/plm-sistemy-product-lifecycle-management (gata o6pamenus: 23.09.2024).
3. istoz and Future of PLM // ArcherGrey URL: https://archergrey.com/plm-history-future (zara o6pamenns: 23.09.2024).
4. Kpy A.A. Ananmus puHamyky peiika PLM B Poccun // AxryanbHble PO61eMbl 3KOHOMUKU M OyXTalaTepCcKoro

ydera: CoopHUK HayuHbIX crareil.— Hyoxuuit Hosropon: HHT'Y um. H. . Jlo6avesckoro, 2021.— C. 51-56.

5. O ympasimeHuu >X13HeHHBIM [uKIoM mponykra (PLM) npocteimu cnoBamu // Comindware URL: https://www.comind-
ware.ru/blog/plm-and-plm-systems (mara obparmenust: 23.09.2024).

6. O630p prraka PLM-rtexuomornit // CompMechLab URL: https://fea.ru/news/4525 (mata obpamenus: 26.09.2024).
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The advent of blockchain technology has heralded a transformative shift in traditional business models, particularly in the digital
era characterized by rapid technological advancements and evolving consumer expectations. This paper explores the profound
influence of blockchain on various sectors, emphasizing its potential to disrupt established practices and foster innovative business
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paradigms. By providing a decentralized, transparent, and secure framework for transactions, blockchain facilitates peer-to-peer
interactions that eliminate the need for intermediaries, thereby reducing costs and enhancing efficiency. The research highlights key
areas where blockchain is making significant inroads, including supply chain management, finance, digital identity verification, and

intellectual property rights.

Introduction

In supply chain management, blockchain enhances
transparency and traceability, allowing businesses to track
products from origin to consumer. This capability not only
mitigates risks associated with counterfeiting but also promotes
ethical sourcing practices. In the financial sector, decentralized
finance (DeFi) platforms leverage blockchain to offer low-
cost and accessible financial services, democratizing finance
for underserved populations. Furthermore, the application
of blockchain in digital identity verification addresses critical
issues related to security and fraud prevention by enabling
secure, verifiable identities without reliance on centralized
authorities.

Blockchain technology emerged as a foundational element
of cryptocurrencies like Bitcoin but has since evolved into
a versatile tool with applications across various sectors.
Its decentralized nature allows for secure data storage and
transaction processing without the need for intermediaries.
This characteristic is particularly significant in an era where
trust in traditional institutions is waning. The integration
of blockchain into business models offers opportunities for
innovation, efficiency improvements, and cost reductions.
The theoretical underpinnings of this research are grounded
in business model innovation literature. Business models
define how organizations create, deliver, and capture value.
As blockchain technology reshapes traditional practices,
it necessitates a reevaluation of existing business models
to incorporate new value propositions enabled by this
technology.

Research Objectives

This paper aims to explore how blockchain influences tradi-
tional business models by:

Analyzing its impact on various sectors.

Identifying challenges associated with its implementation.

Proposing strategies for businesses to adapt their models in
response to these changes.

Supply Chain Management

Blockchain’s capacity for enhancing transparency in supply
chains is one of its most significant contributions. By providing
an immutable ledger of transactions, stakeholders can verify
the authenticity of goods at each stage of production and dis-
tribution. This traceability not only helps prevent fraud but also
fosters consumer trust by ensuring ethical sourcing practices.

For instance, companies like IBM have implemented block-
chain solutions that allow consumers to trace food products

from farm to table. This transparency can significantly re-
duce food safety issues and enhance brand loyalty among con-
sumers who prioritize ethical consumption.

Financial Services

The financial sector has witnessed substantial disrup-
tion due to decentralized finance (DeFi) platforms that utilize
blockchain technology. DeFi eliminates intermediaries such as
banks by enabling direct transactions between users through
smart contracts. This shift reduces transaction costs and en-
hances access to financial services for unbanked populations.

Moreover, traditional financial institutions are beginning
to explore blockchain-based solutions for payments and set-
tlements, recognizing the potential for increased efficiency and
reduced fraud risk. For example, Ripple’s technology facilitates
cross-border payments in real-time at a fraction of the cost as-
sociated with conventional banking systems.

Strategies for Adaptation

To successfully adapt business models in response to block-
chain technology’s influence, organizations should consider
several strategies:

Investing in Education: Training employees on blockchain’s
capabilities can facilitate smoother integration into existing
processes.

Collaborating with Innovators: Partnering with startups spe-
cializing in blockchain can provide valuable insights and accel-
erate implementation.

Adopting Agile Practices: Embracing flexibility in operations
allows organizations to pivot quickly as technology evolves.

Engaging with Policymakers: Actively participating in dis-
cussions about regulation can help shape favorable frameworks
that support innovation while ensuring compliance.

Conclusion

Blockchain technology represents a paradigm shift that chal-
lenges traditional business models across various sectors by in-
troducing new ways of creating value through decentralization,
transparency, and security. As organizations navigate this trans-
formative landscape, they must adapt their strategies to leverage
the unique capabilities offered by blockchain effectively.

The implications of this research suggest that companies em-
bracing these changes will not only enhance their competitive
edge but also contribute positively toward building more inclu-
sive economic systems. Future research should focus on longi-
tudinal studies examining the long-term impacts of blockchain
adoption on business performance across diverse industries.
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In the contemporary digital economy, the integration of big data analytics (BDA) into strategic decision-making processes has
become a pivotal factor for organizational success and competitive advantage. This paper examines how BDA enhances decision-
making capabilities by providing actionable insights derived from vast and complex data sets. With the exponential growth of data
generated from various sources, organizations are increasingly leveraging advanced analytical tools to transform raw data into
valuable information that supports strategic initiatives. The research highlights the critical role of BDA in improving operational
efficiency, fostering innovation, and enabling organizations to respond swiftly to market changes.

Introduction

The study employs a comprehensive literature review to
explore the theoretical frameworks underpinning BDA and
its implications for strategic decision-making. It discusses
key concepts such as data-driven culture, predictive analytics,
and real-time decision-making, emphasizing their relevance
in navigating the complexities of the digital landscape.
Furthermore, the paper identifies the challenges organizations
face in implementing BDA, including data privacy concerns,
skill shortages, and the need for a robust technological
infrastructure.

By analyzing case studies from various industries, this
research illustrates successful applications of BDA in enhancing
strategic decisions. The findings indicate that organizations
that effectively harness BDA not only achieve superior
performance outcomes but also cultivate a proactive approach
to risk management and strategic planning.

Big Data Analytics

Big data refers to large volumes of structured and unstruc-
tured data that inundate businesses daily. The ability to analyze
this data effectively is crucial for deriving insights that inform
strategic decisions. BDA encompasses various techniques such
as predictive analytics, machine learning, and statistical anal-
ysis that enable organizations to interpret complex data sets.
The resource-based view posits that an organization’s resources

and capabilities are critical determinants of its competitive ad-
vantage. In this context, BDA can be viewed as a valuable re-
source that enhances an organization’s analytical capabilities,
thereby influencing its strategic outcomes. BDA improves de-
cision quality by enabling organizations to base their strate-
gies on empirical evidence rather than intuition or experience
alone. By analyzing historical data trends and patterns, busi-
nesses can make informed predictions about future market be-
haviors.

Facilitating Real-Time Decision-Making

In a fast-paced business environment, the ability to make
real-time decisions is paramount. BDA allows organizations
to process large amounts of data quickly, providing timely in-
sights that facilitate agile decision-making. Organizations le-
veraging BDA are better positioned to innovate by identifying
emerging trends and consumer needs. This capability fosters
a culture of continuous improvement and adaptation, essen-
tial for sustaining competitive advantage. The increasing scru-
tiny over data privacy regulations poses significant challenges
for organizations seeking to utilize big data responsibly. En-
suring compliance while maximizing data utility requires
careful management. There is a notable shortage of profes-
sionals skilled in data analytics. Organizations must invest in
training programs or partnerships with educational institu-
tions to build a workforce capable of harnessing BDA effec-
tively. Traditionally, decision-making in organizations often re-
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lied on intuition and experience. However, the advent of BDA
has transformed this paradigm into a data-driven approach. By
harnessing vast amounts of structured and unstructured data,
organizations can derive actionable insights that inform their
strategic choices. This shift not only increases the reliability of

decisions but also aligns them more closely with actual market
conditions and consumer behaviors. Research indicates that
organizations employing BDA report higher decision-making
effectiveness, as these analytics provide a solid foundation for
evaluating various alternatives and outcomes.

Table 1. Key Attributes of Big Data Analytics Influencing Decision Quality

Attribute

Description

Impact on Decision Quality

Value Innovation

The ability to create new value propositions through

Enhances creativity and strategic

insights derived from data options
. The effect of decisions on societal well-being and | Improves stakeholder trust and decision
Social Impact
stakeholder engagement acceptance

The accuracy of data insights used in decision-

Precision . Increases confidence in decisions made
making processes
The extent to which data covers all relevant aspects Reduces uncertainty and enhances
Completeness . .
of the decision context thoroughness
. The degree to which data reflects the population or | Ensures decisions are based on relevant
Representativeness . . . .
phenomena being studied information

Explanation of the Table

Value Innovation refers to how organizations leverage big
data to create unique value propositions, enhancing their stra-
tegic options and fostering innovative solutions.

Social Impact emphasizes the importance of considering
the broader effects of decisions, which can improve stake-
holder trust and acceptance.

Precision highlights the significance of accurate data in-
sights, which boosts confidence in the decisions made.

Completeness ensures that all relevant aspects are consid-
ered, reducing uncertainty and leading to more thorough de-
cision-making.

Representativeness is crucial for ensuring that the data re-
flects the actual population or phenomena, making decisions
relevant and applicable.

References:

Interpretability ensures that insights are clear and under-
standable, facilitating informed decision-making.

Innovativeness encourages organizations to adapt and evolve
by developing new solutions based on analytical insights.

One of the most significant advantages of BDA is its ability
to enhance the accuracy and precision of decisions. By utilizing
advanced analytical techniques such as predictive modeling
and machine learning, organizations can analyze historical
data trends to forecast future scenarios. This capability allows
decision-makers to assess risks and opportunities with greater
confidence. For instance, companies can utilize BDA to predict
customer demand patterns, enabling them to optimize inven-
tory levels and reduce costs associated with overproduction or
stockouts. The empirical evidence supports that improved ac-
curacy in decision-making leads to better resource allocation
and operational efficiencies.
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"pMMEHEHMe MeTo40B MALUUHHOIO 06y‘-IEHVI5| B BOMPOCAaX TEXHOJNIOTNYeCKux
pacyeToB NapamMeTpoB OYUCTHbIX COOpy}KEHMﬁ CTOYHbIX BOJA

Pacteraes AnekcaHgp Mropesuy, CTyAeHT MarucTparypsl;

Mynnasipos Uropb MapaToBuy, CTyLEeHT MarucTpaTypsbl
Ypanbckuit rocyaapcTBeHHbI 3KOHOMUYECKuit yHuBepcuTeT (r. EkatepuHGypr)

B dannoii cmamoe paccmampusarmcs Kar4esvle acnekniol MexHON02ULl MAULUHHO20 06)/%1—114}1 8 NpumMeHeHuu K asmomamu-

3ayuuy pacuemos napamempos padomvl OUUCHIHbIX COOPYHCEHUL, ONUCHIBAIOMCS HEOOCMAMKL MeEKYULUX Men0008, a Makie npu-
800SMCSA NPUMEDPDL UCHIONIb306AHUS U NONIONUMeNbHbLe dPdexmbl nedperus npoueccos Machine Learning.

CoxpaHeHMe BOJIHBIX PeCYPCOB Hallleil [UIaHeThl — OfiHa U3
[IePBOCTENEHHBIX 3a[ja4 B MUPOBOIl aKoorny. OnHIM U3
CIOCOOO0B 3alINTBI BOGHBIX 0OBEKTOB 1 OKPY>KAIOLLIElT CPEMIBI 5B~
JISIETCsT OYVCTKA CTOYHBIX BOJ], KAK MYHMIUIIA/IbHBIX, TAK I TEX-
HOTEHHBIX IIepef X COpOCOM B BOJOEMBI U OYMCTHBIE COOPY-
KeHVsI CTOYHBIX BOJ UTPAIOT K/TIOYEBYIO POJIb B TAHHOM BOIIPOCE.

[TpoexTupoBaHe, 9KCIUTyaTalsl
OYMCTHBIX COOPY)KEHUIT CTOYHBIX BOJ HpeNCTaBiseT co6oil

CTPOUTENBCTBO U

CTIO)KHYIO MH>KEHEPHYIO 3a/jady, OHAKO CTPEMUTENbHOE pas-
BUTHUE COBpeMeHHbIe TEXHOJIOTUN II03BOJISAET peIHaTb BCe
6omee CIOXKHBIE 3ajauM B JaHHOI obmactu. B mocmemnue
Trogbl BCE 60HbHIyIO pO)'Ib B OIITMMM3al N I/[H}KeHepHI)IX pac—
4eTOB B pasHbIX chepax 3aHMMaeT MalMHHOe 06y4yeHne (Ma-
chine Learning), mcnonp3ys MeTOfbl KOTOPOrO, BO3MOXXHO
OHTI/IMI/IBI/IPOBaTb Hpouecc O4YMICTKNM BOObI, CHUSUTDH :—)Kcrmya—
TAallVIOHHBbIE 3anaTbI u, KaK cnaegcrsue, MI/IHI/IMI/IBI/IPOBaTb
BO3JENICTBIE Ha NIPUPOAY ¥ COXPAHNUTD OMOMIOTMYeCKOe pas-
HOOOpasue Halleit IIaHeThl.

Mpo6nembl TPaAULMOHHBIX METOA0B pacyeTa

TpagumoHHble MOAXOABI K TEXHONOTUYECKUM pacyeTaM
OYJICTHBIX COOPY>KEHUII CTOYHBIX BOJ| 6a3upyloTcs Ha (pusude-
CKUX, XUMUYIECKMX Y OMOMOTMYECKUX MOJeNsaX [1]. DTu MeTombI
9aCTO SABJIAKTC TPYHFOEMKUMI, TPeGYIT MHOXKeCTBA [apaMme-
TPOB U He Bcer/a 00/1alaloT JOCTATOYHON IMOKOCTBIO /IS y4eTa
U3MEHSAIOMIMXCA YCTIOBMIT aKcayarauuu. Kpome Ttoro, B pe-
AJIPHBIX YCJIOBMAX 3aTPA3SHEHHOCTD CTOYHBIX BOJ MOJKET Bapb-
UPOBATbCA B 3aBUCUMOCTH OT psAfa (akTOpoB (Ce30HHOCTD,
COCTaB CTOKOB, TUII U PEXUM PabOTBI IIPeIPUATHIL), 9TO 3a-
TPYAHsIET CO3JaHNe YHIBEPCATbHBIX pacdeTHbIX MOfierneit [2].

OcHOBHbIe IPO6/IEMBI TPAUIVIOHHBIX IOXOLOB:

— OI‘paHI/I‘{CHHaH AJAIITUBHOCTD K USMECHAOIINMCA IIa-
paMeTpaM CUCTEMBI.

— Bricokme Tpymosarparbl Ha cOOp HaHHBIX ¥ IpOBe-
JIeHVIe PaCcYeTOB.

— Heo6xX0onuMOCTh BBICOKOI TOYHOCTY ICXOJHbIX TaHHBIX.

— CII0KHOCTD y4eTa HeMMHEHBIX 3aBUCHMOCTEN MEXIY
IEPpEMEHHDBIMMN.

MpeumylecTBa MeTOA0B MaLWIUHHOIO 06y4YeHUs

Vicnionp3oBaHue MeTOROB MalHHOTO 00y4enyst (ML) oy
pacyeTa U BBIOOpA OUMCTHBIX COOPY>KEHNUII CTOYHBIX BOZ 00-

JafiaeT PAOM 3HAYUTENbHBIX IPEUMYILECTB 10 CPAaBHEHUIO
C TpafVILIMOHHBIMK HoAxofamu [3]. Tu mpenmymiecTBa Ka-
CAOTCS KaK TOYHOCTY PACueToB, TaK ¥ TMOKOCTHU BbIOOpPA OII-
TUMAaJIbHBIX TEXHOJOTMYECKMX PeIIeHMI NIl KOHKPETHBIX
ycnoBuit. PaccMOTpMM OCHOBHBIE TNpeMMYIIEeCTBA IpUMe-
HeHUs: ML B JaHHOM KOHTEKCTe.

1. IloBbIIEHHAs TOYHOCTD PAcYeTOB

ManmiHHOe 06ydeHne CIIOCOOHO 3HAYNMTENbHO MOBBICUTD
TOYHOCTb TEXHOJIOTMYECKMX PACUYETOB OYNMCTHBIX COOPY-
JKEHMIT 3a cueT 6ojiee TOYHOTO ydyeTa MHOXKeCTBa (DaKTOPOB,
KOTOpBle MOIYT BIUATH Ha paboTy cucteM o4mcTku. Tpapu-
L[VIOHHbIE METO/bI OCHOBBIBAIOTCS Ha CTAHAPTHBIX POpMYyIax
U MOJeNAX, KOTOPble YacTO ONMPAKOTCA Ha YCpelHEHHbIe
[aHHbIE ¥ YIPOIeHHbIe pefnonokennsa. ML, B orindne or
3TOTO, UCTIONIb3yeT peaibHble JaHHbIE, HAKOIIJIEHHbIe Ha ITPAK-
THKe, VI MOXKeT 00y4IaTbCst Ha HIX, YTO [T03BOJISIET YIUTHIBATD
CIIO>KHbIE ¥ HEJTMHEIHbIE 3aBUCUMOCTY MEX]Y IIapaMeTpaMu.

Hanpumep, HellpOHHBIE CETU WM PErPecCMOHHbIE MO-
[ey MOTYT aHaIM3MPOBATh JAHHBIE O XMMMYECKOM COCTaBe
CTOYHBIX BOJ, IIOTOKAX, TEMIEPATYPHBIX PeXUMAX U APYTUX
HepeMeHHBIX, YTOObI IIPOTHO3MPOBATh MPOU3BOAUTEIBHOCTD
CHCTEMBI OYMCTKI C TOPA3f0 OOMbIIell TOYHOCTHI0. ITO IIO-
MoraeT 136eXaTb OMMOOK IpyU pacyeTe ¥ MIHUMU3UPOBATD
PUCKY HeNpaBUIBHOTO BBIOOpa 0OOPYHOBAaHMUA WIM TEXHO-
JIOTHJA.

2. OnTMMM3aIys BIOOpA OUMCTHBIX TEXHOTOTMIL

ML MOXeT IpeIOKUTh ONTUMATbHBII HAOOP OYNMCTHBIX
TEXHOJIOTUI [/Ii KOHKPETHBIX YCIOBMII 3KCITyaTaluu, OC-
HOBBIBAsACh Ha aHa/jM3e OOJIBIIOrO KOMMYeCTBAa apaMeTpoB,
TaKVUX KaK XMMWYECKUIT COCTaB CTOKOB, 00BEM CTOUHBIX BOJ,
Tpe6OBaHMA K Ka4eCTBY OUUCTKY U JOCTYITHbIE PeCypChl. ITO
MOCTUTAETCA 3a CYET JMCIONb30BAHMUA AITOPUTMOB ONTUMMU-
3allMM ¥ METOZOB NTOMCKA HAVTY4IINX PelIeHNIA.

TpagunyoHHbIe HOAXOABI K BBIOOPY TEXHOJOTWII YacTo
ONMPAIOTCA Ha CTaH[APTU3MPOBAHHbIE PELIEHMH, KOTOpbIE
MOTYT OBITh He BCerfa ONTMMAJIbHBI JJI1 KOHKPETHBIX CU-
Tyanuit. ManmMHHOe o6ydeHue, HAIIPOTUB, MOXET IpPeJIo-
KUTh 60Jiee TOYEUHBIE pelIeHNs, aJalTUPOBAaHHbIE K YHU-
KaJIbHbIM YCTIOBUAM:

— OnTnMm3anys NocnefoBaTeIbHOCTY 3TAIIOB OUMCTKIL

— Tlonbop Haubonee 3¢ beKTNBHBIX METOM[OB G1OTOTIYe-
CKOJ1, XMMIYeCKOI M1y PU3NYeCKOil OUUCTKIL.

— Bri6op 060pymoOBaHUA ¢ HAWIYYIIMM COOTHOLIEHUEM
3aTpat 1 3P PEeKTUBHOCTH.
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3. AIanTUBHOCTD K U3MEHSIOIIMMCS YCTIOBUAM

OuncTHBIE COOPY>KEHMS YacTO CTAJKVBAIOTCA C M3MEHe-
HIUAMM B XapaKTePUCTMKAX CTOYHBIX BOJ, KOTOpPbIE MOTYT
BapbIPOBATHCSI B 3aBUCUMOCTY OT CE30HA, PEXMMa paboThI
IIPOVM3BOACTBEHHDIX IIPEANPUATUI WM VI3MEHEHNS COCTaBa
CTOKOB. ML-Mozmenmy MOIyT afalTUPOBAaThCA K 9TUM M3MEHe-
HVISIM, OOHOBJISIsI CBOYM IIPOTHO3BI U NPENIOKEHNUS T10 OITH-
Musanyu paboThl CUCTEM OYMCTKIL.

Hampumep, Mopenu MaIIMHHOTO OOy4YeHMs MOTyT 00-
y9aTbCs HA HOBBIX JAHHBIX, COOPaHHBIX BO BpeMsI 9KCILIya-
TallM, ¥ KOPPEKTUpOBATh IIapaMeTphl PacueToB U BbIOOpa
TEXHOJIOIMII A1 obecredeHns aQppeKTUBHON paboThI COOPY-
JKEHMII B M3MEHSIOIMXCS YCTIOBUAX. DTO IO3BOJIAET CUCTEME
OMHAMUYECKM MOACTPAMBAThCsA IOJ TEKylire TpeOOoBaHuS,
CHIDKAA PUCK aBapMil M YXYALICHN KauecTBa OYMCTKIL

4. CHIDKeHNe 3aTpaT Ha IIPOeKTUPOBaHue

MeToppl MaIlIMHHOIO OOYYeHNS IIO3BOJIAIOT COKPAaTUTD
BpeMs M 3aTpaThbl Ha IPOEKTUPOBAHME OYMCTHBIX COOPY-
JKEHMII 32 CUeT aBTOMATU3aL[MY Psifia IPOL[eCCOB:

— ABTOMaTIYeCKOe CO3/laHVe pacYeTHBIX MOJleslell Ha OC-
HOBe JJaHHBIX C aHAJIOTMYHBIX 0O BEKTOB.

— bricTpoe mporHosmpoBaHMe KIIOYEBbIX ITOKa3aTesel
ap¢pextuBHocTy (KII[I) mna pasmumuHbIX KoHUrypanui
OYJCTHBIX CHCTEM.

— ITonbop 060pyROBaHNs U MaTEPUAIOB C YYETOM MIHMI-
MU3aLMY 3aTpaT Ha CTPOUTENBbCTBO Y AKCITYaTalNIo.

ManmiHHOe 00ydeHMe TaKXXe MOXKET COKPAaTUTb BpeMs
Ha MOJI/IMPOBaHIe Pa3IMYHbIX CLIeHAapUeB, IIOMOras MHXe-
HepaM OBICTpee HaXOOMUTDb ONTVMMA/bHbIE PelIeHV IS KOH-
KPETHBIX CUTYaLVIL.

5. IlepcoHamM3MpoOBaHHbIN MOAXO], K pacyeTam

ML MOXeT y4nTBhIBAaTh YHUKA/IbHbIE XaPaKTEPUCTUKI KaXK-
moro oObeKTa, Takye Kak reorpaduieckoe pacronoXXeHMue,
KIMMaTH4YeCKue YC/IOBUA, COCTaB CTOYHBIX BOJA 1 CIenduye-
CK1ie TpeOOBaHNA K Ka4eCTBY OYMCTKI. DTO IIO3BOJIAET CO3/1a-
BaTb II€PCOHAMM3UPOBAHHBIE PacueThbl U BBIOMPATb 000PYHO-
BaHIle, KOTOpOe Hanbojiee TOYHO COOTBETCTBYET KOHKPETHBIM
3ajagaM. Kpome Toro, mepconanmsupoBanHble ML-mopenn
MOTYT YYUTBIBATh JOITOCPOYHBIE IPOTHO3BI IO M3MEHEHNAM
B COCTaBe CTOYHBIX BOJ, YTO IIO3BOJIAET CIPOEKTHPOBATH
OYJICTHBIE COOPY)KEHMS C 3alIaCOM IIPOU3BOIUTEIBHOCTY IS
Oynmymux Hyx . Hanpumep, ecin oxxupaeTcs pocT IpOU3BOJ-
CTBa Ha IPeAIPUATAN, MALIVHHOE 00y4eHNe MOXKeT IIPeIo-
JKUTDb MacIITabMpyeMble peleHsI, KOTOpPbIe IETKO ajallTupy-
I0TCA K YBE/INYEHNIO HaTPY3KIL.

6. IIporaosupoBaHme 9KCITyaTallIOHHBIX 3aTpaT

MamunHoe oOyd4eHMe IIOMOTaeT IIPOTHO3MPOBATb He
TOJIBKO TeXHIYECKVe XapaKTepPUCTUKYU pabOThl OUMCTHBIX CO-
OPY’XEHUIL, HO M MX 9KCIUTyaTallIOHHbIE 3aTPaThl. AJITOPUTMbI
MOTYT IPOTHO3MPOBATh PACXO/bl Ha 3/IEKTPOIHEPIUIO, XVUMMI-
YecKue peareHThl, 00CIy)X1BaHye 00OPYIOBAHWS U YTUIU-
3aI1I0 OTXOJOB Ha OCHOBE JAHHBIX O TEKYILeM COCTOSHUY CU-
CTeMBI I ee IIpeJIIoaraeMbIX Harpy3Kax.

ITOT acmeKkT BaKeH MHpM pacyere oOIIeil CTOMMOCTU
OYMCTHBIMU COOPYXXEHUAMM, IIO3BOJISIs IpUHMMATh Ooree
B3BElLIIEHHbIE pelIeHNs Ha CTauyl NPOEKTUPOBAHUA U BBI-

6opa TexHomoruit. Mopienn MOTYT Tak)ke IIpeflaraTb CTpa-
TETUM CHVDKEHMS 3aTparT, HallpuMep, ONTHMU3ALNIO PeXMa
paboTel 060pymOBaHMA I MUHUMHU3ALUN SHEPrOHOTpe6-
JIeHUAL.

7. IIporHo3upoBanue ferpafgannu 1 06CIy>KuBausa 060-
PYyHOBaHUA

Eme ogHMM BaXHBIM HpPEMMYIECTBOM MUCIOIb30BaHMUSA
MAIIMHHOTO OOYYeHUs SB/IAETCS BO3MOXKHOCTb IPOTHO3U-
poBaHusA Aerpafauny 060py[OBaHUSA M HEOOXOLUMOCTI €T0
obcnyxuBannA. Ha ocHOBe aHa/M3a JaHHBIX JATYMKOB M JC-
TOPUYECKMX JAHHBIX OKCIUTyaTanyy cucrems, ML moxer
IIpefiCKa3bIBaTh, KOIMa 11 Kakoe 00opynoBaHye IOTpedyeTcs
3aMEHUTDb MU IIPOBECTI TPOPUIAKTUIECKOe 0OCTy>KUBAHUE.
9To 1MoMOraeT CHUSUTh PUCKM aBAPUITHBIX CUTYALWl, OITHU-
MM3MPOBATh TPadUKM TEXHUUECKOTO OOCTY>KMBAHUSA M W3-
OexxaTb HPOCTOeB cucTeMbl. Hampumep, i MeMOpaHHbBIX
GWIBTPOB, HPUMEHSEMBIX B CUCTEMax YIbTPaguIbTparun
WM 00paTHOrO 0CMOCA, MAIIMHHOE O0y4YeHMe MOXKET Ipefi-
CKa3bIBaTb MOMEHT, KOTIJ]a UX C/lefyeT OYMCTUTb WM 3aMe-
HUTD, YTO MO3BO/IAET CHUSUTDH SKCIUIyaTallMOHHbIE 3aTPAaThI
U OBBICUTD CPOK CITY>KOBI 000PYHOBAHISL.

8. AHanu3 60/MbLINX JaHHBIX 1 CO3JaHMe LU(POBDIX JBOI-
HIKOB

MammHHOe 06y4YeHNe CToCOOHO 06pabaThIBaTh GoNbIINe
MacCUBBl JIaHHBIX, IIOCTYHAIOIMe C JATYMKOB ¥ KOH-
TPOJIbHBIX YCTPOIICTB, M Ha OCHOBE STUX JAaHHBIX CO3[aBaTh
1¢poBbIe [BOIHNUKN OYUCTHBIX coopykeHuit. Lludposoit
[BOVIHMK — 9TO BUPTYya/lbHasA MOAeNIb (PU3MIECKOro 00D-
eKTa, KOTOpas IO3BOJIAET MMUTHPOBATb PabOTy OYMCTHBIX
COOPY>KEHUIT B Pa3IMYHBIX YCIOBVUSX U OITHMU3MPOBATH
IpOLIeCChl OYMCTKM JIO VX BHEPEHMs Ha NpaKTuke. Vcnosmb-
30BaHNe LUQPOBLIX IBOMHNKOB Ha ocHOBe ML mosBosser
UI>KeHepaM TeCTUPOBATh pas/INdHble ClieHapuu paboThl, 13-
MEHSITb [TapaMeTPbI CUCTEMBI B BUPTYa/IbHOI CPefie 1 HaXO-
mnTh Harboree o pexTuBHBIe pelleHNA 6e3 HeOOXORUMOCTI
[pPOBeIeHNs TOPOTOCTOAINX SKCIIEPUMEHTOB Ha peaTbHOM
obbeKTe.

BbI30Bbl CTOALME HA NYTU BHEAPEHUA MALUMHHOTO
06yuyeHus

IToMuMO OYEBUHBIX NPEVIMYIIECTB MCIIONb30BAHNA Me-
TOJJOB MAILIIMIHHOTO 00y4YeHsI B IPOLieccax pacyeTa OUMCTHBIX
COOPYXXEHMII CTOYHBIX BOJ, CYILIeCTByeT TakKKe U PsJ BbI-
30BOB, KOTOpbIE NIPEACTOUT IIPEONOIeTh:

1. KauecTBO maHHBIX.

S PeKTUBHOCTD MOfie/Ielt MAIIMHHOTO OOYYeHNS 3aBUCUT
OT KavecTBa JaHHBIX. OMMOKIM B TAHHBIX M/IY HE[OCTATOYHBIN
06beM ucTopuyeckor MHGOpMaLMu MOTYT IPUBECTH K He-
KOPPEKTHBIM pe3y/IbTaTaM.

2. KoMmIeKCHOCTDb BHeIpeHNA.

BHeppeHne TOg0OHbIX peleHni ToTpe6yeT 3HAYNTEIBHBIX
VHBECTULINI B MHPACTPYKTYPY U 06yUeHMe IIepCOHAIA.

3. VInTepnipeTanus pesynbTaToB:

IToHnMaHuMe pe3ynbTaTOB MOJeTiell U UX BHE[[peHMe B KC-
IUTyaTalIOHHBIE IPOLECChl, TPeOyeT yHacTus CIeLanucToB
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¢ MEXIUCHUIIMHAPHBIMU 3HAHMAMU B 06/IacTV 3KOJIOTMH,
umxenepun u VT.

OCHOBHble MEeTOAbI MALLMHHOIO 06y‘IEHMH
B TEXHOJIOrMYeCKUX pacyetax OYUCTHbIX coopymeuuﬁ

CyulecTByeT MHOXECTBO aJTOPUTMOB MAIIMHHOTO 00-
ydaeHns [4], KOTopble MOTYT ObITh IPYMEHEHBI I PeIIeHs
PasIMYHBIX 3a/ja4 B cepe OUMCTKM CTOYHBIX BOA. Paccmo-
TpuM HanbosIee IOMy/IIPHbIE METOBL:

1. PerpeccroHHbBIe MOZIETIM.

MeTopnbl TMHENHON ¥ HENMHENHO perpeccuym MOTyT KC-
THO/Ib30BATHCS JI/IA IPOTHO3MPOBAHNSA KOHIIEHTPAIINM 3aTpsA3-
HSIOIIVX BEIleCTB B CTOYHBIX BOZIaX B 3aBUCUMOCTI OT psfia
(bakTOpOB, a TaKXKe /s OLjeHKM 9P PeKTUBHOCTI pabOTHI OT-
He/IbHBIX 9TAIlOB OYMCTKY (HAaIpuMep, OMONIOIMYecKoi VI
(bUBMKO-XVMIYeCKOl 04MCTKM). Perpeccus momoraer ycra-
HOBUTH 3aBUCUMOCTb MEX/Y BXOJHBIMI JAHHBIMY (XapaKTe-
PUCTUKAMIY 3arpsASHEHMI) U BHIXOZHBIMM HapaMeTpamu (3¢-
(eKTMBHOCTHIO OUNCTKIN).

2. HelipoHHble ceT.

Dry6oxue HeilpoHHBIE ceTrt 0COOeHHO 3¢ deKTUBHBI mpn
aHa/M3e CJIOKHBIX JAHHBIX, TAKUX KaK HelUHelHble B3alMO-
CBA3Y MEX/Y Pa3NIMYHBIMIU 3TAIAMM OYMCTKM CTOYHBIX BOJ,.
OHM MOTYT UCIIONTB30BAThCA JUI MOJIETMPOBAHM POL[ECCOB
¢bunbTpanny, 6ronerpafaluy U APYrUX XMMUKO-610I0rnye-
CKMX ITPOLIECCOB.

3. MeToppl K/1acTepU3aL L.

AnropuTMBI KIacTepusaluy, TakuMe Kak k-cpegHme mm
uepapxmdecKkas KIacTepU3alys, MOTYT UCIIONb30BaTbCA IS
aHa/MM3a U K1accuMKaIMy PasiIuIHbIX TUIIOB CTOYHBIX BOJ.
9T0 MOXeET OBITD IIO/IE3HO NIPU Pa3paboTKe MHANBUAYATbHBIX
CTpaTeruil OYMCTKU I PA3/MYHBIX IIPOMBILIIICHHBIX WM
KOMMYHA/IbHBIX HCTOYHNKOB 3arpPsISHEHMIL.

4. O6y4eHne ¢ IOAKpPEIUICHUEM.

JIaHHBIIT [IO/XO/, TIPVYMEHSIETCS IS ONITYMM3ALII YIIPaB-
JIeHUSI OYMCTHBIMU COOPYXKEHVAMHU B PeXNMe pPeaTbHOTO
BpeMeHN. AJITOPUTMBI 0Oy4eHMsl C MOAKpeIUIeHeM ofyda-
I0TCsI HA OCHOBe P06 1 oumnboK, Bei6upast Hanbomee apdex-
TUBHBIE JEICTBYS /LS TOCTIDKEHS HAWIYUIINX PE3yIbTaTOB
I10 OYMCTKE CTOYHBIX BOJ.

JIuteparypa:

Mpumepbl BO3MOXKHOIO UCNOIb30BAHUA METO/,0B
MalIMHHOro 06yYeHUsa Npu pacyeTax O4UCTHbIX
COOpYKEeHUM

Psii METOIOB y)Ke HAaXOAUT CBOI 3(P(PeKTUBHOCTh B Me-
XK/TYHAPOJHOI IpaKTuKe [5] 1 MO>KeT OBITh YCIIELIHO MCIIONb-
30BaH B OygmylieM:

— Ympasnenue 6uonorudeckoit ounctkoit: ML ncromnb3ay-
€TCst [Is IPOTHO3MPOBAHMS CKOPOCTI POCTa 61OMACCHI U HO-
TPeOHOCTI B KUCTIOpOAe B OMONOIMYeCKMX peakTopax. ITo
M03BOJAET 60/Iee TOYHO PEryIMpOBaTh MOAAYy BO3AyXa U XN-
MIYECKIX PeareHTOB, YTO BefleT K SKOHOMUY SHEPropecypcoB.

— Ilpenckasanme obpasoBaHMA OCafika: MalIMHHOE 00-
ydeHue IOMOTaeT IIPefiCKasbIBaTh KOMMIECTBO OCaiKa Ha pas-
JIMYHBIX 9TAMAX OYUCTKY U ONTMMUSMPOBATD €T0 YAa/lIeHue.
9T0 CIOCOOCTBYET MOBHIIEHNI0 3PPEKTUBHOCTI PabOTHI
OYVICTHBIX COOPY)KEHMIT U CHIDKEHNIO 3aTPaT Ha yTUIN3ALINIO
OTXOJIOB.

— OmruMusanyst paboTel MeMOpaHHBIX (GUIBTPOB: as-
TOPUTMBI MALIMHHOTO OOYYeHNUsI MOTYT MCIOIb30BAThCS MI/Is
aHanM3a JaHHBIX PabOTbl MeMOpPaHHBIX GUIBTPOB, YTO MO-
3BOJISIET MUHMMM3NPOBATh YACTOTY IIPOMBIBKHU M IPOMINTD
CPOK MX CITy>KOBI.

— OnTuMM3anysi PeareHTHbIX PeXVMOB Ha yCTaHOBKaX
HAIIOPHOI (IOTAINMM: MCTIONB30BaHME MAIIMHHOTO 00yYeHs
MO>KET ITIOMOYb IIPeJICKa3bIBaTh U3MEHEHMS COCTaBA CTOYHOII
BOJIBI I KOPPEKTUPOBATh HO3MPOBKY KOAryIsHTa U (IOKY-
JISIHTA, YTO IIO3BOJIUT 3HAYUTENBHO CHU3UTDH OIlEPALNOHHBIE
3aTparhl IPY SKCIUTYaTALMI OYNCTHBIX COOPY>KEHMIL.

B KadecTBe 3aK/IIOYEHMsI MOXKHO CKa3aTh, YTO MAIIMHHOE
obydeHMe MpefcTaBsgeT c000/ MOIIHBIN MHCTPYMEHT M
ONTUMM3ALUM PabOThI ¥ PACY€Ta OUMCTHBIX COOPY>KEHMUIl
CTOYHBIX BOJi. Ero mpumeHeHne Mo3BojisieT He TONbKO MOBBI-
cnTh 9P PEeKTUBHOCTD IPOLECCOB OYMCTKMU, HO U COKPATUTD
BpeMsI BHEPEHVISI TEXHOTIOTMYECKIX PeLIeHNIT, ONTUMN3NPO-
BaTh 3aTPAThl Ha 9KCIUIYaTALVIO, YIYIIINTD yIIPABIeHNE pe-
CypcaMiy M MMHUMM3UPOBATh BO3/IE/ICTBIUE HA OKPY’KAIOIYIO
cpeny. B 6ynyiem ponb MeTOOB MAIITHHOTO 00yYeHNs B BO-
IIOOYMCTKe OYAET TOMbKO BO3PACTATh, & X MHTETPALIVIS B IIPO-
M3BOJICTBEHHBIE IIPOLIECCHI CTAHET BAYKHOI YaCThI0 MOJIEPHN-
3aIMI OYVMCTHBIX COOPYIKEHMIL.
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MH(.IJOpMaI.I,VIOHHO-BI:I'-WICJ'II/ITEJ'II:Haﬂ cuncrema MalluH
ynpaBjieHnAa cneunasbHoro Ha3HayeHua

TponaHoB AnekcaHap BacunbeBuy, Ha4anbHUK CEKTOPA;

YyaHoBCKMin Muxann EBreHbeBMY, MHXKEHEP-3EKTPOHUK
AO «Hay4Ho-npou3BoacTBEHHOE NpeanpusTue »Py6un» (r. Mexsa)

B cmamuve asmop npednazaem nooxoo Kk HocmpoeHuro uHPopMAauUoHHO-8bIHUCTIUINENILHOTE CUCIeMe MAWUH YNPaBTIeHUs che-
UUATILHO20 HA3HAYEHUS, NPUBOOUM CINPYKIYDHYIO CXeMY U ee ONUCAHUE.
Kniouesvie cnosa: cmpykmypHas cxema, 6bl4UCTIUMENbHAS CUCIEMA, pAboUee Meco.

MHCbOpMaLU/IOHHO—BbI‘{I/IC]II/ITeTIbHaH cucreMa (MBC)
obecrieunBaeT BBINOHEHME HpueMa, 06paboTKM, Xpa-
HeHUsl ¥ mepefadu MHGPOPMALVM, peUIeHNs] KOMIITIEKCOB
pacueTHBIX ¥ MHDOPMALMOHHBIX 3afad, obecredeHns WH-
dbopmarmoHHOro 0o6MeHa C COMPSDKEHHBIMU CUCTEMAMM ISt
HOIyYeHVsI KOOPAMHAT U BBICOTBI TOYKM CTOSIHVS, JUPEK-
LIJIOHHOTO yIJIa OCY MAIIVHBI, yIIa KpeHa U TaHTaXKa I10JI0-
JKEHVsI MAaLIHBl B IPOCTPAHCTBE YI/IOB, MOMOXKEHVsI OaIIHN
U CPeNCTB PasBefKM ¥ BO3MOXKHOCTBIO BpallleHUeM ¥ IpPH-
HaHVsI HeOOXOAVIMOTO BEPTUKA/IBHOTO yI/Ia OalHIL.

VndopmanyonHo-BeruncaurenbHas cucrema (VIBC) co-
BMeCTHO ¢ mporpammubiM obecriedeHuem (ITIO) obecreun-
BaeT BBIIONMHEHJE B aBTOMATM3MPOBAHHOM DPEXUMe CIIefy-
IOLIMX OCHOBHBIX pyHKImit [1]:

— mpueM, 06paboOTKy, XpaHeHIe, OTOOpaXKeHre 1 Iepe-
Tady nHpOpManmy;

— cosfaHne 1 Befenne 6asbl faHHbIxX (BIT);

— dopmupoBanue, mpueM, 06pabOTKy, OTOOpa)KeHVe
U BBIAYy ZJOKYMEHTOB 60EBOTO yIIpaBIeHNs;

— pelleHle KOMIUIEKCOB pacyeTHBIX U uHpopmanmu-
OHHBIX 3a]1aY;

— orobpaXkeHMe TAaKTMUeCKOl wuHpopManyu Ha ¢GoHe
97IEKTPOHHOV KapThl;

— mpueM U 06pabOTKy HAHHBIX, IOCTYIAKINX OT
CPenCTB pasBefKy ¥ HAOTIOfeHNs, TOIOIPUBI3KMA U HABU-
ranyy 1 GyHKIMOHATbHBIX MOLCHCTEM.

— obecredeHne 3auUThl MHGOPMALUIL.

Crpykrypnas cxema VIBC nsgenus nokasana Ha puc. 1.

B coctas VIBC BXOpAT YeThIpe aBTOMATH3MPOBAHHBIX pa-
604nx Mecta HOKHOCTHBIX aull (APM-]IJI), 06'bequHEHHBIX
JIOKaJ/IbHOII BeIYMCAUTENbHOM ceThbio (JIBC) [2].

B coctaB 01.APM-IIJI u 02.APM-]IJI BxopAT:

— 9BM;

— BUJIEOMOHUTOP;

— IyIBT OLIEPATOPA;

— mopynb USB.

Bce APM o6bennHeHs! MEXAY c06071 ¢ ITOMOIIBIO 67I0KOB
BKBII 1 TKOM no unrepdericy Ethernet u ob6ecnedens: go-
CTYIIOM K B3aMMOJIE/ICTBYIOLIVM CUCTeMaM ¥ KOMIUIEKCAM.

Bce APM obecriedeHbI JOCTYIIOM K CPefcTBaM Pa3BefKu
n HaOmopenust (CPH), cpefcTBamu CBsI3u U Tlepefaun JaHHBIX
(CCIII), TomompuBsA3KM ¥ HABUTALMU [UIs BBIIOTHEHUS
(bYHKIMIT B TOTTHOM 00'beMe [P BBIXOJiE M3 CTPOSI OFHOTO 13
APM.

BsanmopeiictBue ¢ CCIIII ocymiecTBsieTcst depes 670K
TKOM u anmaparypy mudpoBaHus.

Hononuurenshas Ethernet cetp mpegHasHadeHa o6MeHa
cny>xeOHOI nHPopMayy Mexxny 9BM n nonyuenus nagop-
MaIVJ CO CPEAICTB TONONPUBA3KI VI HABUT ALV

Bsaumoneiticteue VIBC ¢ CPH ocymecTsnAercs no uHTEp-
dericy mocnegosarenpHoro Tuna CAN2.0 ISO — 11898.

Bsaumopeiicteue VIBC ¢ BBIHOCHBIMU KOMILIEKCAMU
ylpaBieHMs ocyuiecTsaseTcsa 4epes TKOM Ha paccrosHuM
1o 100 M o nnTepdericy Ethernet u Ha paccrostanu o 500 m
110 IPOBORHOI HMY 10 nHTepdeiicy HDSL yepes CCIII.

CPH o6ecrneunBaiorT mpueM M KOMMYTALMIO BYJEOCUT-
HAaJIOB C IIpUOOPOB pa3BefKy Ha BUAeOMOHUTOPSI 1. APM-IIJI
un 2.APM-]IJ/I B 3aBUCHMOCTY OT BBIOPAaHHOTO peXuMa pa-
60TbI, a TaK )Xe BHECEHIE M3MEHEHNIT B BUAEON300paKeHNs
VI YIy4LIeHWA BOCHPUATHA M PAcIO3HABAaHNUA OOBEKTOB
M300pakeHNs;

9BM mpepHasHaueHO [/ pellleHUsA ONepaTUBHO-TAKTUYe-
ckux MHQOPMALMOHHBIX 3ajjay, i obecrnedeHns MHPOpMa-
IIIOHHOTO 0OMeHa C COMpPSDKEHHBIMM CHCTeMaMM U3JeNus, s
06paboTKy nHGOPMALUI U TTOCTYIAIOMEll OT BHEIIHUX UCTOY-
HIVKOB [3] 1 KOHCTPYKTUBHO IPeACTaB/IAeT COOO0I IVTAHIIe THYIO
9BM ¢ CeHCOpHBIM 9KpaHOM pasMepoM ot 15" go 19" u ycra-
HOBJICHHBIM IIPOTPaMMHBIM OOecIlieueHreM, KOTopoe Ipefi-
CTaB/sAeT OO0l 3aKOHUEHHOE NPOrpaMMHOE M3JIeNue, ONTHU-
MM3UPOBAHHOE B IIPOLiecce pa3pabOTKY MO COCTaBY 1 00DBEMY
HeoOXO/MIMBIX IIPOTPAMMHBIX MOJY/IE ¥ KOMIIOHEHTOB.

[IynbpT oneparopa npegHa3HAYEH /Il PYYHOTO BBOZA VH-
¢dopmanuu 8 9BM ¢ nomopio BbI6Opa KypcopoM rpadude-
CKOT'O MaHUITY/IATOPA THUIIA TPEKOOJI M KHOIIKaMU KJIaBUAT Y PB,
BXOJIALIMX B COCTaB Iy/IbTa ONEPATOPa, COOTBETCTBYIOIINX
MeHI0 Ha 9KpaHe OBM.

Mopynp USB ucronbsyeTcss B KaueCTBE BHELIHETO 37IEK-
TPOHHOrO HOCKTeNsT MHpOPMALUK AjIst 0becredeHns JOKY-
MEHTHMPOBaHVA NHPOPMAI B U3JIeINN.

BupeoMoHUTOp IpefHa3HAYeH /IS OTOOPa)KeHNs IIBETHOI
CUMBOJIBHOI 1 Tpadmyeckoil MHPOPMAIUM ¥ TIPUMEHSIETCs
B KauecTBe BMIEOCMOTPOBOTO YCTPOICTBA, HA KOTOpOe IIpH-
XOJIUT BUfIeOMHPOPMALINSE CO CPECTB Pa3BelKN 1 HAOTIONEHIs.

[IynbT ynpaBneHnsA CpencTBaMy pa3BefKI IpefHa3HaYeH
IJIS1 YIpPABIeHUA CPeCTBAMI Pa3BeK!, YCTAaHOB/IEHHBIX Ha
6amrae, ¢ APM-JIJT no mnTtepdeiicy RS-232. Tlo komaHmam
C ITyZIbTa yIIpaBieHNs obecriednBaeTcs ypaseHne (IoBOpoT
[0 TOPM3OHTAIN U BEPTUKanM) OAlIHM, STeKTPOHHOE Mac-
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Puc. 1. CrpyktypHasa cxema APM

mTabMpoBaHye M300paskeHNs, IIONTyYaeMOr0 CO CPENCTB pas-
Benky Ha BupfeoMoHutop APM-JIJI, u npunenbHas cTpenbba
IO I[eTIAM.

ITpuHTep IpefHa3HauYeH AJIs BBIBOZA Ha GyMarKHBII HOCK-
Tesib OyKBeHHO-1M(POBOIL, IceBorpadmaeckoit u rpadude-
cKoit nHdOopMaIY, TPUHUMaeMoit oT IBM.

Kopobxa mopxmodeHys: yCTPOJICTB, MpefHasHauYeHa LI
MOJK/TIOYEHM JOTIOMTHUTENIbHBIX TeXHUYECKNX CPEJCTB aBTO-
MaTU3aLUNL.

JInteparypa:

brox TKOM sBnseTcss aOOHEHTCKUM MapLIPYTU3aTOPOM
U TIpefiHa3HA4yeH [y IMpefoCTaBIeHNs TeeKOMMYHMKAIIN-
OHHBIX YCIYT /11 0OMeHa HaHHBIMIU C SPYTUMU OOBEKTaMIL.
CpencrBamn amarnoctvkn 6moka TKOM ¢ APM ocymect-
BJISIETCSL KOHTPO/Ib COCTOSIHMA M YIIPaB/IeHMA CPeCTBaMMU
CBA3Y U Iepejaull JaHHBIX.

brok xommyraumu BKBII mpepnasHadeH i oObenu-
HeHus Mopyneit, pabortaromux 1o wuHTepdericy Ethernet
100BaseTX cranmapra IEEE802.3.

1. raHI/IH, A.A. Cxema IIOCTPOECHUA I/IH(I)OpMaLU/[OHHO-BbI‘-II/IC}'H/[Te]'IbHOﬂ CUCTEMbI MalllVIH YIIPpaBJI€HMA KOMIIJIEKCA

CPefiCTB aBTOMAaTU3MPOBAHHOIO ynpasneHus aprumnepueii BIB / A.A.Tanun // Bompochl pafinoaneKTpOHUKU. —

2017.— Ne 12.— C. 23-27.
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2. Cypxosa, H.E. MeToponorus cTpyKTypHOTO NPOEKTUPOBaHMA MHPOPMAIOHHBIX cucteM: MoHorpadmsa / H. E. Cyp-
koBa, A. B. Octpoyx.— KpacHospck: HayuHO-MHHOBalIMOHHBI IIeHTp, 2014.— 190 c.
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the digital economy for enhanced productivity
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Artificial Intelligence (AI) and Machine Learning (ML) have become pivotal in reshaping the digital economy, significantly
enhancing productivity across various sectors. This paper explores the integration of AI and ML technologies in business operations,
emphasizing their roles in optimizing processes, improving decision-making, and driving economic growth. As organizations
increasingly adopt Al-driven solutions, they experience transformative changes that not only streamline operations but also foster

innovation and competitiveness.

Introduction

The digital economy, characterized by the proliferation of
data and digital technologies, presents unique opportunities for
leveraging Al and ML. These technologies enable businesses
to analyze vast amounts of data, uncovering insights that were
previously unattainable. For instance, Al algorithms can identify
patterns in consumer behavior, allowing companies to tailor their
marketing strategies effectively. Moreover, automation of routine
tasks through AT tools frees up human resources to focus on more
strategic initiatives, thereby enhancing overall productivity.

Research indicates that the adoption of AI can lead to
substantial economic benefits. A McKinsey report suggests
that AI could contribute an additional $13 trillion to the
global economy by 2030. Companies that have implemented
AT solutions report significant improvements in efficiency;
for example, IBM’s Watson has reduced processing times by
30%, enabling employees to concentrate on higher-value tasks.
Furthermore, organizations utilizing predictive analytics can
anticipate market trends and adjust their strategies accordingly,
leading to increased agility and responsiveness.

However, the integration of AI and ML is not without
challenges. Issues such as data privacy concerns, the need for
skilled personnel, and the potential for job displacement must
be addressed to fully realize the benefits of these technologies.
Policymakers and business leaders must collaborate to create
frameworks that support ethical AT deployment while ensuring
that workers are equipped with the necessary skills to thrive in
an Al-driven landscape.

The advent of Artificial Intelligence (AI) and Machine
Learning (ML) has marked a significant turning point in the
digital economy. As organizations strive for greater efficiency

and competitiveness, these technologies have emerged as
critical enablers of productivity enhancement. This research
paper aims to investigate how businesses leverage Al and ML
to optimize operations, improve decision-making processes,
and ultimately drive economic growth.

The digital economy is characterized by an abundance of data
generated from various sources including online transactions,
social media interactions, and IoT devices. This data serves
as a foundation for AI applications that analyze patterns and
trends to inform business strategies. The integration of Al into
organizational workflows not only automates repetitive tasks but
also provides valuable insights that enhance strategic planning.

The Role of Al and ML in Enhancing Productivity

Al technologies encompass a range of applications that
can significantly improve productivity across different sectors.
These include:

Automation: By automating routine tasks such as data entry
or customer service inquiries through chatbots, organizations
can reduce operational costs and minimize human error.

Data Analysis: Machine learning algorithms can pro-
cess vast datasets quickly, identifying trends that inform de-
cision-making. For example, predictive analytics can forecast
sales trends based on historical data.

Personalization: Businesses can leverage Al to deliver per-
sonalized experiences to customers by analyzing their pref-
erences and behaviors. This targeted approach enhances cus-
tomer satisfaction and loyalty.

Supply Chain Optimization: In supply chain management,
AT tools analyze logistics data to optimize inventory levels, re-
duce costs, and improve delivery times.
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Human Resource Management: Al applications assist in
talent acquisition by screening resumes more efficiently than
human recruiters, allowing HR teams to focus on strategic ini-
tiatives.

Case Studies

Several organizations have successfully implemented Al
solutions leading to remarkable productivity gains:

IBM Watson: IBM’s Watson has been deployed across
various industries to automate processes such as customer
service and data analysis. Reports indicate a 30% reduction
in processing times for tasks traditionally handled by hu-
mans.

Siemens: In manufacturing, Siemens utilized predictive
maintenance powered by Al which resulted in an 80% increase
in productivity within its factories by minimizing machine
downtime from 20% to just 5%.

Google: By employing machine learning algorithms for data
analysis, Google has reported up to a 20% increase in produc-
tivity through better resource allocation based on insights de-
rived from large datasets.

Challenges in Implementing Al

Despite its potential benefits, the integration of Al into
business operations presents several challenges:

References:

Data Privacy: Organizations must navigate complex regula-
tions regarding data protection while utilizing consumer data
for AI applications.

Skill Gap: There is a growing demand for skilled profes-
sionals who can develop and manage Al systems; however,
many organizations struggle to find qualified candidates.

Job Displacement: The automation of tasks raises concerns
about job losses among workers whose roles may become re-
dundant due to technology adoption.

Ethical Considerations: The deployment of Al systems must
be guided by ethical considerations to prevent biases in deci-
sion-making processes.

Conclusion

The integration of Artificial Intelligence and Machine
Learning into business operations represents a transforma-
tive opportunity for enhancing productivity within the dig-
ital economy. As organizations continue to adopt these tech-
nologies, they stand poised not only to improve operational
efficiency but also to drive innovation and economic growth.
However, addressing challenges related to ethics, skill gaps,
and job displacement will be crucial for ensuring that the ben-
efits of Al are realized equitably across society. Through stra-
tegic investment in education and collaborative policymaking,
stakeholders can create an environment where both businesses
and workers thrive amidst technological advancements.

1. Brynjolfsson, E., & McAfee, A. (2014). The second machine age: Work, progress, and prosperity in a time of brilliant tech-

nologies. W. W. Norton & Company.

2. Chui, M., Manyika, J., & Miremadi, M. (2016). Where machines could replace humans — and where they can’t (yet).
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where-machines-could-replace-humans-and-where-they-cant-yet

3. Davenport, T. H., & Ronanki, R. (2018). Artificial intelligence for the real world. Harvard Business Review, 96(1), 108-116.

4. McKinsey Global Institute. (2017). A future that works: Automation, employment, and productivity. Retrieved from
https://www.mckinsey.com/featured-insights/future-of-work

5. Schwab, K. (2016). The fourth industrial revolution. Crown Business.
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The digital transformation has profoundly reshaped global economic structures and market dynamics, ushering in a new era
characterized by rapid technological advancements and increased connectivity. This paper examines the multifaceted impact of digital

transformation on economies worldwide, focusing on how emerging technologies such as artificial intelligence (Al), blockchain, and

the Internet of Things (IoT) are redefining traditional business models and economic interactions. This research shows how digital
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transformation influences market dynamics by altering consumer behavior, facilitating the rise of e-commerce, and enabling new
forms of digital transactions. It highlights the role of data analytics in providing insights into market trends and consumer preferences,
allowing businesses to make informed decisions and tailor their strategies accordingly.

Objectives

A key focus had been on the socio-economic impact of dig-
ital transformation, particularly its potential to exacerbate in-
equalities between digitally advanced economies and those
lagging in technological adoption. The paper discussed policy
measures that governments could implement to bridge this
digital divide and ensure inclusive growth. Additionally, it ex-
amined the regulatory challenges posed by digital transforma-
tion, including the need for updated legal frameworks to ad-
dress issues such as data protection and antitrust concerns.

Digital transformation had referred to the integration of dig-
ital technology into all areas of business and society, fundamen-
tally changing how organizations operated and delivered value
to customers. This shift had been driven by advancements in
technology such as Al, blockchain, IoT, and cloud computing.

Artificial Intelligence

AJ had enhanced decision-making processes by providing
insights through data analysis. It enabled automation across
various sectors, improving efficiency and reducing costs. Ap-
plications of AT had ranged from predictive analytics in finance
to personalized marketing strategies in retail. Blockchain had
offered secure and transparent transaction methods; its decen-
tralized nature had reduced fraud risks and enhanced trust in
digital transactions. Industries such as finance, supply chain
management, and healthcare had leveraged blockchain to im-
prove transparency and traceability.

IoT had connected devices across networks, facilitating re-
al-time data collection and analysis. This connectivity had im-
proved operational efficiency in industries like manufacturing
and logistics. IoT applications included smart cities where sen-
sors optimized traffic flow and energy usage.

E-commerce Growth

Digital transformation had accelerated the growth of
e-commerce by providing platforms for online transactions.
This shift altered consumer purchasing habits and expanded
market reach. Businesses increasingly adopted omnichannel
strategies to integrate online and offline experiences. With
more people gaining access to the internet globally, e-com-
merce platforms expanded their reach, allowing consumers
from diverse regions to participate in online shopping. The
proliferation of smartphones had facilitated mobile commerce,
enabling consumers to shop conveniently from anywhere at
any time. Mobile apps and responsive websites enhanced user
experiences, contributing to increased sales.

Secure and efficient digital payment systems had boosted
consumer confidence in online transactions. Innovations such

as digital wallets, cryptocurrencies, and buy-now-pay-later op-
tions further streamlined the purchasing process. E-commerce
platforms leveraged data analytics to offer personalized shop-
ping experiences through tailored recommendations, targeted
marketing, and customized promotions that enhanced cus-
tomer satisfaction and loyalty. E-commerce allowed businesses
to reach international markets without needing physical stores,
enabling small and medium-sized enterprises (SMEs) to com-
pete with larger corporations on a more level playing field.

Consumer Behavior

Access to information empowered consumers to make in-
formed decisions. Businesses needed to adapt their strategies
to meet evolving consumer expectations. Personalization and
convenience became key differentiators in attracting and re-
taining customers. Data analytics provided valuable insights
into market trends that companies leveraged to optimize oper-
ations and enhance customer experiences. Predictive analytics
allowed businesses to anticipate demand fluctuations and ad-
just inventory levels accordingly.

Cybersecurity Threats

Increased connectivity heightened vulnerability to cyberat-
tacks. Organizations needed to invest in robust security mea-
sures to protect sensitive information. Cybersecurity frame-
works required continuous updates to counter evolving threats.

The proliferation of data raised privacy issues; thus, regu-
latory frameworks needed to evolve to address these concerns
while fostering innovation. Compliance with regulations such
as GDPR was essential for maintaining consumer trust.

Automation displaced traditional jobs but created demand
for new skill sets; therefore, workforce reskilling became essen-
tial for adapting to technological changes. Educational institu-
tions played a crucial role in preparing future generations for a
digitized economy.

Disparities in technology access could exacerbate inequali-
ties between regions; thus, policies needed to focus on bridging
this divide for equitable growth. Investment in digital infra-
structure was vital for enabling widespread access to technology.

Governments needed to update regulations to address is-
sues like data protection and antitrust concerns without stifling
innovation. Collaborative efforts between public entities and
private sectors could facilitate effective regulatory frameworks.

Conclusion
Digital transformation presented both opportunities and

challenges for global economic structures. By embracing tech-
nological advancements while addressing associated risks,
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stakeholders could drive sustainable growth and innovation.
A collaborative approach involving governments, businesses,
and society was crucial for maximizing the benefits of digital
transformation. This paper provided a comprehensive anal-
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ysis of the impact of digital transformation on global economic
structures and market dynamics, highlighting both the oppor-
tunities presented by emerging technologies and the challenges
that needed addressing for ensuring inclusive growth.

1. Brynjolfsson, E., & McAfee, A. (2014). The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant

Technologies. W. W. Norton & Company.

2. Schwab, K. (2017). The Fourth Industrial Revolution. Crown Business.
3. Tapscott, D., & Tapscott, A. (2016). Blockchain Revolution: How the Technology Behind Bitcoin Is Changing Money,

Business, and the World. Portfolio.

4. Manyika, J., Chui, M., Bughin, J., Dobbs, R., Bisson, P, & Marrs, A. (2013). Disruptive technologies: Advances that will
transform life, business, and the global economy. McKinsey Global Institute.
5. Davenport, T. H., & Kirby, J. (2016). Only Humans Need Apply: Winners and Losers in the Age of Smart Machines.

Harper Business.

6. OECD. (2019). Going Digital: Shaping Policies, Improving Lives. OECD Publishing.

MoTeHymnanbHbIE yrpo3bl UCKYCCTBEHHOTO UHTENJIEKTa
nero Kputnyeckas ponb B JXU3HU COBPEMEHHOr0 yesioBeKa

®epeHeBa Kcenus [leHUCOBHa, CTyaeHT;
MNaHos Muxann AnekcaHapoBuWY, KAHAMAAT IKOHOMUYECKUX HAYK, AOLEHT
YpanbCckuit rocyaapcTBEHHbI 3KOHOMUYECKUit yHuBepcuTeT (r. EkatepuHbypr)

B cmamve paccmompen npovecc pazsumus UCKYcCmeeHH020 UHMeNIeKma, e20 6NIUAHUe HA Pa3NudHble chepbl 00uLectéeHHOT
HU3HU. Boidenenvt ocHo8HbIE apeymenmbl 6 NOb3Y UCNONb308aHUS VIV, npoOeMOHCMPUPOBAHbL NPUMEPbL OMPULAINENTBHOZO0 603-

Oellcmeust Ha HU3Hb ueo8exa. A6m0p0M coenamvl 8vL800bL O nOM@HMM(IlﬂbHOﬁ onacHoCmu mexHon02uu.

Kntouesvie cnosa: MCK)/CCT’)’IBeHHbIZZ UHmernieKkm, Helipocemb, uHmepHem, 6umﬁeﬁx, MOUWEHHUYEeCMa0.

BCOBpeMeHHYIO anoxy VHTepHeT npencTaBsgeT coboil He-
OTHEMJIEMYIO0 COCTAB/AIOLIYI0 IIOBCEHEBHONM >KM3HMU,
6e3 KOTOPOIl CTIOKHO IIPEACTABUTD CYLIeCTBOBaHUE U (HYHK-
IMOHMPOBaHMe 0b1IecTBa. barofaps MHTEpHETY COBepIIeH-
CTBYIOTCS IIPOL[eCChI 00y UeHIIsI 1 pabOThI, He BBIXO/S U3 JOMa
YEIOBEK MOXKET COBEPIIUTH IMOKYIKM M OIUIATUTh KOMMY-
HanbHble ycryru. [lonb3oBaHue MHTEPHETOM He OTPaHNYN-
BAeTCs JIMIIb II0JIe3HBIM IIpUMeHeHVeM, IOTPeOuTeN TakxKe
UICTIOTIB3YIOT €T0 C IIe/IbI0 PasBIedyeHmii i oTabIXa. byksanbHO
IATD JIET Ha3af 00IIecTBO 1 He MOf03PEBasIo O TOM, UTO CII0-
COOHOCTY MHTEpHETa MOIYT OBbITh paCIIMPEHBI HACTONBKO,
9TO OOBIYHOMY Ye/I0BEKY MOXeT ObITh 0e3 HafoOHOCTH BbI-
MIOJTHATD OTYeT WM/IM INICAaTh COYMHEHME, KOIfla 3a HEero 3TO
MOXET CHenaThb HeuTo fipyroe. Peub npeT 06 MCKYCCTBEHHOM
unTrennekre (VIV) — K ero cosgaHMio caMbIM pPacHpoCTpa-
HEHHBIM TIOJXOJIOM SIB/IAETCS HeJIPOCeTb, KOTOpast, XOTb 1 06-
pena 60JIBIIYIO MOMY/LIPHOCTD iIb B 2020-X rofax, Havasma
paspabarpiBarbcs ellie B cepenyHe 20 Beka.

HelipoceTb — 3TO COBOKYIHOCTD HEPOHOB, KOTOPBIE BbI-
YJCIAIOT BBIXOJHON CUTHA/l M3 COBOKYIMHOCTU BXOJIHBIX CUT-
Ha/moB. JTo ompefenenne copmymuposamu YoppeH Mak-
Kanmnox n Yonrep Ilutrc B 1943 TOpy, HpencTaBUB CTaTbio

0 JIOTMYECKOM MCYMCTIEHUN UIell ¥ HepBHOM aKTUBHOCTH. bra-
rofjaps [JalbHEMIINM WCCTeSOBAaHMAM Y4eHBIX O KubepHe-
TUKe ¥ aITOPUTMaX OOydYeHUS BO3HMKAeT MOHATHE Iepliel-
TpoHa. IlepuenTpoH mpefcTaBsgeT coOo0il KubepHETUYECKYIO
MOJie/Ib MO3Ta WM YCTPOIICTBO, MOJeNUpYyIollee Mpolecc ye-
JIOBEYECKOIO BOCHPUATUA — IPOCTENINAsA HEPOHHASA CETb.
MHoro4ncneHHoe MCHONb30BaHMe C IebI0 YCTaHOBIEHMSA
OTPaHMYEHMII ¥ HECOBEPUIEHCTB JJaHHOM HENIPOHHON CeTu
IefICTBUTEIPHO MIOKA3a/I0, YTO HEPLENTPOH He ABAETCA Ufie-
a/IbHOI MOJIENbI0 1 VIMEET MHOXKECTBO HETOYHOCTEN. XOTs [0
9TOr0 HEKOTOPbIE y4eHble 1 IIPe/Iarany aaropuT™bl IO ycTpa-
HEeHMIO 3TMX OLIMOOK, ToMbKO B 1986 roxy [Issup Pymenbxaprt,
Ixeddpu XunrtoH, Ponanbn k. YWIbAMC U OZHOBPeMEHHO
Cepreit Vropesuu bapues n Buxrop Anexkcanzposny OXOHUH
HEPEeOTKPBIIM U PasBUIN METOZ, 06PAaTHOTO PacIpOCTpaHEeHNs
OIIMOKY, KOTOPBIII TI03BOMIS/I MUHUMUSMPOBATh PasHULY IPef-
CKa3aHHOTO 3Ha4YeHNs1 U peabHOro. [1] Takum 06pasom, yueHoe
COO0IIECTBO CTPEMMIOCH YIy94IIaTh paspabOTAHHBI Mexa-
HI3M, 4TOOBI JaTh YeIOBEKy HOBbIC BO3MOXKHOCT B II03HAHUM
MUPa, Beib €C/IU CaMyI0 IIPOCTYI0 HelipoceTb — MepLenTPOH —
UICIIO/Ib30BA/IM [/l TIPOTHO3MPOBAHNUA HOTOABI, TO YTO MOITIA
crienatb 6ojee COBepIIEHHAs MOJIENb, CTOMIO JIMIIb FafiaTh.
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Heripocetn o6y4aroTcsi Ha OCHOBE GONBIIOTO KOMNYECTBA
TAHHBIX, MIIYT CXO[CTBA U 3aKOHOMEPHOCTH, U C ITOMOLIBIO
3TOTO MHCTPYMEHTA MCKYCCTBEHHDII MHTENTIEKT MOXKET pe-
IINTD 337a4y I10/Ib30BaTe/A. APTYMEHTOB B IIO/Ib3Y MICIIONb30-
BaHMA VIV orpoMHOE MHOXXECTBO U BCE€ OHU MOAKPENIAIOTCA
peanbHbIMU IpUMepaMI.

[Tossienne sapdexrusHocTn. Tak, B Tedenue 2020 ropa
¢ nomouibio «PoboTa-1opucTa» ObIZIO TOATOTOBIIEHO CBBILLE
2,5 MIIH IOPUAMYECKUX 3aK/TI09eHIA. JlaHHbIN MICKYCCTBEHHBII
MHTE/UIEKT 06pabarsiBan MHPOPMANNIO M3 MHOXKECTBA IO-
KYMEHTOB U CBA3bIBa/ €€ APYT C APYTOM, YTO YCKOPAIO PY-
TUHHBIN TIPOLeCC B HECKONbKO pa3. Ipyrum IpuMepoM sAB-
nsetcs o6paboTka 3BoHKOB B MPLI — romocoBoit accucTeHT
MOYKET OTBeYaTb OflHOBpeMeHHO Ha 100 3BOHKOB KpYIJIOCY-
TOYHO, B TO BpeM:I KaK Ka>K[Iblii leHb COTPYJHMKAM IIOCTyTIaeT
32 ThICAYM 3BOHKOB. Pe3y/IbTaToM MCIIO/Ib30BaHMA TAKOTO II0-
MOIIJHYIKA CTAJIO YBeINYeHMe KOIMYecTBa 00paboTaHHbIX CO-
oO1ieHnit B iBa pasa. [2]

[Tepconanusanus ycayr. MHorue OHMaiiH-NNIaTGOPMBI
ucnonb3yioT VIV, 4To6bl yIydIINTh OZO60P peKOMeH/AINI
HO/Ib30BATE/MI0: HA OCHOBE €r0 IOMCKOBBIX 3aIpocoB (op-
MIUPYETCA IepedeHb MOAXOAIINX MaTe€PUaoB U PEKIaMBbL.
MHorue npon3BOANTENY KOCMETVKM, HampuMep, Garnier, Ha
cBOeM O(]MUIVAIBHOM cajiTe IIPefOoCTaBIAI0T BO3MOXKHOCTD
HOTYyYUTh EPCOHAIbHYIO IPOTPAaMMY YXOfia [/is KOXKM 1TOCTIe
HIPOXOXKIEHNs OHJIANH-TUATHOCTUKIU U 3aTPy>KEHHOTO (HOTO
NI TIOTIb30BAaTeTIA.

VYnyumennble nmporHosbl. Ilpumenenme VIV mossonser
aHa/IM3MPOBATh MOBEJEHNE NITUL] ¥ JKMBOTHBIX /I CBOEBpe-
MEHHOJ! 9BaKyaluy Py HaJiBYDKEHNY CTUXMITHBIX OeICTBUIL,
HaO/MolaTh CO CITYTHUKOB 3a IOSB/IEHUEM 3aCyLUINBOCTH
BO M30eXaHNe yrpos IoXapa, MpelcKasblBaTb BO3HUKHO-
BEHIE ylapoB MO/IHUN. B KayecTBe caMOro 04eBUIHOTO MpH-
Mépa MO>XHO IPUBECTY MPOLECC IPOrHO3UPOBAHNSA TIOTOJIbI,
HY>XJ]a B KOTOPOM BO3HUKAeT He TO/IbKO Y3 IOTPeOHOCTH BO-
BpeMs CMEHUTD JIEMIICE30HHYIO OfleXX/ly Ha 3MIMHIOIO, HO U U3
HEOOXOIMMOCTY BBIPACTUTb CEMbCKOXO3ANCTBEHHbIE KYIIb-

TYPbI C MUHMMATbHBIMY IIOTE€PSMU: MCIIO/Ib30BAHIE CUCTEMBbI
IIporHosupoBanus noropsl Ha 6ase VI ot Cropin momorio
omudposars 6omee 30 ThICTY hepMePCKUX YIACTKOB B VIHAUN
U YBE/IMYUTD JOXOABI PepMepCKIX X0341CTB Ha 37%. [3]

[epeuncnennsie (HaKTOPbl JOCTATOYHO OOOOIIEHBI, ITO-
TOMY B H/X MOYXHO BK/TIOUUTb MHOTO KOHKPETHBIX IIPYIMEPOB,
CBSI3aHHBIX C yCIleXoM Mcronb3oBanus VI B mepuiuse, 06-
pasoBaHuy, 613HeCe, IPOU3BOACTBE, TPAHCIIOPTHON CHUCTEMe
U T.J. ABTOpBI CTaTbyl 9KOHOMUYECKOTO WHTEPHET-KYp-
Haja [4] coctaBumn Tabmmiy, comepxkamyio B cebe mupop-
MaluIo C 3ajja4aMi1, KoTopble pelraeT VIV B pa3mmaHbIx 0671a-
crax (Tabnuma 1).

ITpu sTOM CyliecTByeT HeMano MH(popManmy, racsieit,
yro VIV MOXeT NpeBOCXOFUTb dYenoBeKa. ITO OODBsCHI-
eTCsl TeM, HACKOIbKO XOPOIIO cipoektupoBan VI, ckonbko
y HETO OIIbITA ¥ KaK XOPOIIO OH CIIOCOOEH yINThCS HA CBOMX
oumbkax. «bbUtM mccrenoBaHusA, CpaBHMUBAWIME BepOOB-
IMKOB-/IIOfENl ¢ BepOOBLIMKAMY C MCKYCCTBEHHBIM MHTENI-
JIEKTOM, KOTOpble IIPefCKa3bIBAIOT, KaKye KaHAUAaThl OyayT
pabortats nmyumre Ha pabore. Korma mpomsBomnMTenbHOCTD
6b1a M3MepeHa depes 12, 18 n 24 mecs1ia, HOBOOPAHIBI, OTO-
6pannble Al, MpeB30LUN B CPETHEM TeX, KTO OBUT OTOOpaH
monbMu». [5] B 1997 ropy BriepBble MallllHa IIOJ, Ha3BaHMEM
Deep Blue cmorna ofep>xaTb 1obefy Haj YeMIMOHOM MMpa
o mraxmatam [appu KacrmapoBbIM ¢ TakyM IIyMoM, 4TO caM
IIAXMATHCT [JO/ITO BPeMs He MOT IIPU3HATD IIPOUTPBILI 1 CCHI-
nancs Ha panbcudukanuo. [6] B despane 2023 roga B exe-
HefIeIbHOM KOHKypce Ha caMyl0 KpacuByio ¢oTorpaduio oT
DigiDirect Bpiurpano ¢oro, creHepypoBaHHOE HEIPOCETHIO
(puc. 1).

YteHbl >KIOpY TTOJIaraIi, YTO Iepey HIMM CHUMOK C JpOHa,
ClleTaHHbI HEKMM 4eJIOBEKOM I10 MMeHU JI>keltH IDIIKC, U yKe
nocre mobexsr cryaus Absolutely Al mpusHamach B cBoeM
y4acTIH, OTKAa3aBIIVICh OT JeHEeXKHOTO BO3HArpaXKieHNs. [7]

MammHa CTaHOBMUTCSI TOOemnTeNIeM B TENEBUKTOPUHE,
B UTpe B IIOKep IPOTMUB YeThIpeX BeHYIVX UIPOKOB, HObe-
XJJaeT B TeCTe Ha 3PUTE/IbHOE MBIIITEHNE, Ty4llle TIOHNMAaeT

Ta6nuua 1. KnioueBble 06nactu, npumersiowme MU

06nactb

3apauu, pewaemble npu nomoiyn NN

baHkoBckoe geno

NPOrHO3npoBaHue, ynpaBsieHne puckamu, 4aT-b0Tbl U FONIOCOBbLIE NMOMOLWHWNKN B MOOUNbHBIX GaH-

KOBCKUX MPUNOXEHNAX

WHdbopmaumoHHas
0e30MacHoCTb

6opbba C MOWEHHNYECTBOM, NPeLyNpPeXAeHUe Yrpo3 Ha OCHOBE NPeAblAYLLEro ONbiTa, CO3AaHue
0a3bl faHHbIX BpegoHocHoro M0 v gpyrux yrpos

MpombilwneHHOCTb

KOHTPOMb X ONTUMU3ALUA NPOM3BOACTBEHHBIX NPOLECCOB, ANArHOCTMKA U NpodunaKTMyecKoe
o6cnyxuBaHue 060pyaoBaHus, c60p MHDOPMALMM O MONOMKAX, @ TaKXKE NPOMbILLIEHHbIE PO6OTHI

M yMHaA TeXHUKa

GecnunoTHas TPaHCMOPTUPOBKA, aHanu3 3dEKTUBHOCTH MapLpPyTOB, C6Op MHdOPMaLUK O no-

TpaHcnopT
NIOMKaXx TpaHcnopTa
Topro ynpaB/ieHne 3aKynKaMmu, aHain3 cnpoca v npepioxenus, 3QHEKTUBHOCTU MApKETUHIOBBIX CTpa-
roens y
Teruii, pa3paboTka nepcoHann3upOBaHHbIX NPOrPaMM JIOATbHOCTH

MepuunHa LWarHoCTHKa, BefjeHne JOKYMeHTaLuum

NOHWMaHUEe MOTUBALMK 0BYYAIOLLMXCA U B 3TON 3aBUCMMOCTM KOPPEKTUPOBKA 06Pa30BaTeNbHbIX

O6pasoBaHue

TEXHOOrnN
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Puc. 1. ®oto, creHepupoBaHHOe HelpoceTbio ANnA KoHKypca DigiDirect

HPOYNTAHHDIN TEKCT — MOLOOHBIE COOBITH BpeMs OT Bpe-
MeHM TOSBJIAIOTCA B HOBOCTAX Y KaXKIOT0, HAIIOMMHAs O TOM,
YTO MHTEJIEKT, CO3AAHHBII 1€JIOBEKOM, CIIOCOOEH IIPEB30IITI
ero. Tem He MeHee, daie VIV BpICTYIaeT B KauyecTBE IIOMOII]-
HJIKa, KOTOPBI/I oO/lerdaer TPyJ 4eloBeKa, a He HMOOexmaeT
B MHTENIEKTYanbHON cxBarke. [loaToMy cyguTh 0 TOM, 4TO
VICKYCCTBEHHDII MHTENIEKT MOXKET IOTHOCTBIO 3aMEHUTD Je-
JIOBEYECKMII pasyM, ITOKa NPeXTEeBPEMEHHO, U JII 3TOTO HeT
ITOCTaTOYHBIX OCHOBAHUIL.

[Tonbsa npuMenenns VM 6eccriopHa, HO CTOUT OTMETHUTD
U HeraTyBHble MOMEHTbI BIMAHMA MaIIVH Ha HAIIy >KN3Hb.
YenosevecTBO CTa/I0 MEHbLIE yMATh — IIOMAM HE HYXKHO 4M-
TaTh 6OJIBIIOE KOMMYECTBO KHUT I Y4€OHMKOB, YTOOBI HAIITH
KaKyo0-TO MH(OPMAINIO, TOCTATOYHO BBECTU 3aIPOC B II0-
MICKOBYIO CTPOKY MHTEPHETA U pPe3y/IbTaT HalgeT cebs cam.
Mo>KHO He NIUCaTh COYMHEHUA M KypCOBble pabOThI, KOTza
€CTb BO3MOXKHOCTb IOIPOCUTb 00 3TOM HeilpoceTb. [laxke
IPOBOANTD pacyeThbl WM JJONTO CUJETh 3a HallMCaHMEM Kofia
HeT HeOOXOAMMOCTY — BCe CeNaloT CIelMaNbHble CAlThbI
U TIPOTPaMMBI.

HemaBHO mosABmiIcsa Takoll (eHOMEH, KaK «K/IUIOBOE
MBIITeHNe». VI3-3a 00peTINX IONY/IAPHOCTD MPUIOKEHUI
C IPOCMOTPOM KOPOTKMUX, HE CBA3aHHBIX JIPYT C APYrOM BU-
IeOPONMKOB OONbIIOe KOMMYECTBO MOJIONEXKY IepecTano
BOCIIPMHVIMATD ITPOMUCXOJIINE BOKPYT HIX COOBITH KaK Lie-
JIOCTHYIO KapPTUHKY: VIM CTIOXXHO aHa/IM3UPOBATh OOJIbIIOE KO-
JM4ecTBO MH(OpPMALNY, TaK KaK MO3T IPUBBIK K ee (hparMeH-
TapHOII mopade. OnBuH Toddrep BBen NOHATHE «3ENIINHIY,
KOTOpOe 03HadaeT GpopMupoBaHue obpasa 13 0OPHIBKOB MH-
dbopmManuy mocne 4acToro u 6e30CTaHOBOYHOTO IEPEKITIOo-
JeHUsl KaHaJIoB TeleBuaeHnsA. [8] Yemosek mepecraeT MOHNU-
MaTb KOHTEKCT, MO3T He TPYANUTCS HaJl OCMbIC/IeHIeM 06pasoB
U 3ByKOB, O0IeCTBO Jierpagypyer.

KazipoBbIiT BOIIPOC TaKXXe ABJAETCA CYLIeCTBEHHBIM, Beflb
Yy KOMITAaHUI ¥ TpPeAIpUATIil, KOTOpPble OCBOW/IV BHEJpeHue
VI, yxke HeT HEOOXOMVIMOCTU B COTPYJHMKAX, 4bl0 paboTy
CIIOKOJHO BBIIONHAIT UCKYCCTBEHHBIE anroputmbl. Ilox co-

KpauteHue momany 70% MeHemKepoB cpenHero 3BeHa B Coep-
6aHKe, Tak Kak mx cmor 3amennuts V. [4] Ilogmepxxka mo-
CTaBKU €JIbl,
yIpaB/IAOlell KOMIAHMY 4almle paboTaloT Ha 6ase MCKyc-
CTBEHHOTO MHTEJUIEKTA — ¥ 9TO JJAJIeKO He BCE, YTO MOXKHO

TaKC M [JaXe aBTOOTBETYNMK IIpN 3BOHKE

BCIIOMHMTD B KauecTBe IpUMepa.

U, HakoHer, fe3uHGOpMALUA ¥ MOLIEHHNYECTBO — Ha-
BepHsIKa, CaMblil BOJHYIOIINUIT 061ecTBO Bompoc. Jlionu Te-
PSIIOT KOHUAEHIMANBHYI0 MHPOPMALUIO, JEHbIW, AOBEpPUE,
BeJlb MCIIONIb3ysl MHTEpHET OHM MOTYT fIaKe He II0fl03PEeBaTh,
YTO MIMEIOT OTHOIIEHNE C UCKYCCTBEHHBIM MHTEe/IeKTOM. Mo-
IIEHHUKY VCIIONIb3YIOT HeMPOCeTH [/ COo3aHms (eiiKoBbIX
(TTOmenbHBIX) HOBOCTEN M CIIaM-PacChlIOK: IO/b30BATEND
MIEPEXOIMNT 10 CChIIKE U3 MPABIONOLOOHOTO COOOIEHNUS WK
IMCbMA HA TTOYTY M MOMA/laeT Ha CAIT, OTKY/la B IaTbHeTIIeM
OyIyT YKpaJeHbI ero IIepcoHaIbHble TaHHble. HekoTopble He-
IOOPOCOBECTHBIE IPOJIABIIbI B MHTEPHET-Mara3mHax IMOJKIII0-
YaloT K MpofiaXkaM CreHepUpOBaHHbIE HEePOCETbI0 OT3bIBHI,
KOTOpBle BBOMSAT B 3a0Ty)KZeHMEe MOKyIaTeneil. 3I0yMBII-
JICHHUKI CIIOCOOHBI [leflaTh HeHACTOSIIIIE JOTOBOPBL U JJOKY-
MEHTBI C Balllel ITOAINChIO ¢ moMolbio V.

CaMyio OOJIBIIYIO ONACHOCTD Ceifyac IpefCcTaB/IAT ANII-
deiiknm — MeTO[BI CO3HaHUA TOJIEIBHOTO MeIMaKOHTEHTa
(BocmipousBeieHMe TO/I0CA, HA/MOKEHME >KENaeMOro Juiia
Ha mcxopHoe). JIIoIsM ropasgo Ipolie JOBepsTb TAaKUM JKe
JIIOZIAIM, 4eil TOIOC OHM MOTYT CTBIIIATDh, X YbI0 MUMMKY BU-
meThb, ogHako VIV u 3pech BpIlIen Ha HOBBIN ypOBeHb. B uH-
TEpHeTe CYLIeCTBYeT OOJbIIOe KOMMYECTBO CATOB, I7e
MIO/Ib30BaTeNb MOXKET KYyNIUTD ayiM0-TI03/JpaB/ieHNe OT 3HaMe-
HUTOCTH J/IsI CBOETr0 OIM3KOro YenoBeka. I1pu sTom mosapas-
JIeHMe CTeHepUpOBAHO HeMPOCETbI0 UM TO/IOC M3YMUTENbHO
IIOXOXX Ha TOTrO, OT YbEro MMEHM 3BydYaT MOKemaHusA. Jui-
(eilku TaKXKe MCIIONB3YIOTCs B KHHeMarorpade, 4To6bl cocTa-
PUTD WM OMOJIOBUTD aKTepa, CHe/aTh IIOX0XXVM Ha Hero 1yo-
nepa. CaMa upes cosfanys auigeiika uMesa HOMIOXKUTETbHYIO
1e/Ib, OZHAKO B PYKaX MOILIEHHIKOB BCe 0010 MHOI CMBICTI.
Tak, KaKAbIiT, KTO XOTb Pa3 BBIK/Ia/bIBAT CBOM (OTO B COLU-
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aJIbHBIE CETH, MOXKET CTONIKHYThCS € IIPO6/IeMOlt pacpocTpa-
HeHMs HOpHOrpaduuecKnx MaTepyuanoB C ero JUIOM — MO-
IIEHHVKN VICIIONIb3YIOT HOBbIE TEXHOIOIMH, YTOOBI BBIMOTATh
CpencTBa y JIIofiell, MIAaHTXXMUPYH UX (eIKOBBIMI BULEO.

B xoH1e 2020 rofa BbILIO BUAIEO C PEK/IAMOII OT IJIABHOTO
VICIIOIHUTE/IBHOTO AMpeKTopa Kommauuy Dbrain JImurpus
MarnkeB1da, Tje OH pacckaszan 06 MHBECTULIUAX C OXOHO-
¢TI0 360% ¥ OCTaBM/I CCHIIKY /I IIEpexXoja Ha CaiiT KOM-
maauun. Ha camoM meste caiiT He uMen K Dbrain HuKakoro ot-
HOIIEHNS U OBUT CO3/IaH C Ie/bI0 CO0pa IMIHOI MHPOPMAIIN.
JIBa pex/aMHBIX BUFEOPOINMKA OKA3a/NCh TaKXKe HEHACTOsA-
VMM U SBJLANCD ayniderikamy — [MuTpuit MaljkeBud of-
TBEPAMII, YTO HMKOTZIAa He CHUMaJI MOf{0OHBIX BUfeo. [9]

CaMbIM LIYMHBIM COOBITMEM C TIpMMeHeHMeM annderika
okasach Busieo B cepauce TikTok, Ha KOTOPBIX IOy ISPHBbIIT
axtep Tom Kpys urpasn B urpsl, mokassisaj GOKyCHL 11 IIPOCTO
obIasncsa, cMesICs Ha KaMepy. Bumeo ObUM BBUIOXKEHBI He

JInteparypa:

C oQMIMANBPHOTO AKKAyHTa, OJHAKO aKTep BBbIIVIALE Ha-
CTOJIBKO PeajMCTUYHO, YTO TOJIBKO IOC/Ie OTPULAHUS yda-
CTUsI B 9TUX Bufeo camoro Kpysa oy y3Hamu, 410 uX 00-
MaHbIBaIn. [9]

VIV ctan mist o61ecTBa crraceHmeM, 06/IerdnI U yCKOPII
BBIITO/IHEHIE MHOXECTBA TPOU3BOJICTBEHHBIX IPOIIECCOB,
la/l HOBble BO3MO)KHOCTM B M3Y4YeHWUM HAyK U IIO3HAHUU
Mupa. B To >ke BpeMs OH CTal MHCTPYMEHTOM B PyKaX 3710-
YMBIIIIEHHNKOB, KOTOPBIe MTOHSIN: JIIOAM yXKe ceifdac mepe-
CTAIOT OT/IMYATh ek OT OPUIMHAMIA, U [I09TOMY BBECTH UX
B 3a0/Ty>K/leHI€e V1 BOCIIO/Ib30BATHCS IOTYYEHHBIMI JAaHHBIMI
[PaKTUIeCK) HUYEro He CTOUT IPY MCIIONb30BAHMNU MCKYC-
CTBEHHOTO VMHTEJIIEKTa U HeilpoceTeil. [lepes coBpeMeHHBIM
YeIOBEKOM CTOUT CAOXKHASA M IIOYTM HEBBIOTHMMAS 3a-
fiava: He [ONACThCS HA YIOBKY MOIIEHHUKOB. [109TOMY O4eHb
B)KHO [EPEIPOBEPSITD MOMYICHHYI0 NHYOPMALNIO I He [0-
BepsITh BCEMY, YTO €CTh B IHTEPHETE.
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TEXHUYECKUWE HAYKU

VTunusauua tenna yX04ALWMKUX ra3oB npu nomMmoLiun TEenn006MeHHOro afnaparta

Kupees WBaH [IMuTpuneBuy, CTyfeHT MarncTpatypsl
YNbAHOBCKMI rOCYAaPCTBEHHbI TEXHUYECKUI YHUBEPCUTET

B Oanmotl cmamve paccmampueaemcs ymunusayus mena yXo0Sugux 24308, KOMopas sA6/1s1emcs 6axHeluum Hanpaere-
HUeM N08blUeHUS dPPeKMUBHOCU U CHUNEHUS 8bIOPOCO8 BPEOHBIX Beulecme 6 ammocgepy. 3a cuem YMunu3ayuy menaa npo-
UCXO0UM CHUNEHUE memMnepamypol 0biMosblx 2a306, 4mo noseonsgem cHusumo YPYT, yeenuuumv KIIJ] u cHusumo 6v16pocol

epebﬂbtx seujecmsas.

Kntouesvie cnosa: ymunudauus menia, mel’lilOO6M€HHuK, memnepamypa, Komer.

BCOBpeMeHHOM MUpe SHepreTMka UTpaeT BAXHYI POJIb
B ofecnedeHyMu IOTpeOHOCTell dYeloBedecTBa. boib-
IIVHCTBO TPEANPUATHII 06pasyloT BBICOKOTEMIIEPATypHbIe
Y HU3KOTEMIIEPAaTyPHbIE TENI0Bbleé OTXOMbI, KOTOPbIE MOYKHO
UCIIONb30BaTh B KauecTBe BTOPUYHBIX SHEPreTUYeCKUX pe-
cypcos. K HuM oTHOCSATCSI Ta3006pasHble IPOLYKTHI CTOPAHIS
KOTJIOB. YXOJiAlIye ra3bl, 00pa3ylouecs B pe3yibraTe paboTbl
9HePreTUYeCKOro 000PYLOBaHNA, COflepPXKAT 3HAUUTE/IbHOE KO-
JIMYECTBO TEIIa, KOTOpOe B OOBIYHBIX YCIIOBMAX yTpauuBa-
eTcs 6e3BO3BpaTHO. JTO sIBJIEHME HE TONBKO CHIDKAET dHep-
reTn4eckyo 3¢p@eKTUBHOCTb YCTAHOBOK, HO TaKXKe BefeT
K HEHY>KHBIM 3aTpaTaM U 3arPsA3HEHUIO OKPY>Kalollell Cpefbl.
Ba>kHBIM MOMEHTOM B 3TOII IIpoO/IeMe ABIACTCA TO, YTO IIO-
TepU TeIlIa C IBIMOBBIMU ra3aMM COCTABIIAIOT OT 16 1o 18% [1].

OxnaxkfieHne yXofAIuX ra3oB KOT/Ia C IPUMMEHEHNEM T10-
TOOHBIX peIleHNIT MOXeT OBITh JOCTATOYHO IITYOOKUM — JI0
30 u gaxxe 20°C c nepponavanbubix 120-130°C. ITomyyennoro
TeIUIa BIIOJIHE JOCTATOYHO, YTOOBI IIOLOTPETh BOAY A/ISI HYXK]
XMMBOJIOIIOATOTOBKY, mopnutku, BC u gake teruroceTi.

Temneparypa IbIMOBBIX Ta30B SABJIAETCSA BaKHEWIINM IIa-
pametpowm, onpepensonum KIIJI koTenbHoro arperata. Yem
HIDKe TeMIIepaTypa JAbIMOBBIX I'a30B, TeM Bbllle 3(eKTUB-
HOCTb KoTMa. OIHAKO CHIMYKEHUE TeMIIEPATyphl IbIMOBBIX
ra3oB HIDKE OIPEIe/IEHHOrO YPOBHS MOXXET IIPUBECTH K 006-
pasoBaHMIO KOHZIEHCAaTa U KOppO3uy 000pyLoBaHMA.

KIIJ] xoTempHOro arperara MOXKeT OBITb pacCYUTaH IO

dbopmyre:
n = Q * 100/Qnax

rie # — KIIJI xortenbHOro arperara, Q — KOINYECTBO
TeNa, yTUIUSUPYEMOTO B KOTE/IBHOM arperare, Q  — Mak-
CMaJIbHO BO3MOYKHOE KOIMYECTBO TerIa.

Vrunmusanus Temna yXOAAIIMX Ta3soB MOXeT IPUBECTH
K 3HAUUTENbHOI S5KOHOMUM SHEPTUM U CHIDKEHMIO 3aTpaT Ha

TormBo. Kpome Toro, CHIDKeHNe TeMIIepaTyphl HAbIMOBBIX
ra30B MOXKET YMEHBIINTD U3HOC 0OOPYOBaHNA Y CHUSUTD 3a-
TpPaTbl Ha PeMOHT U OOCTy>KMBaHIeE.

MerTofpl CHUKEHMS TeMIIepaTypbl JbIMOBBIX raszoB: Cy-
IIeCTBYIOT PA3/IMYHbIe METOMbI CHUYKEHNUS TeMIIePaTypbl Jbl-
MOBBIX Ta30B, BK/TIOYAs:

— YCTaHOBKY TEIUIOOOMEHHVIKOB IS OXJIXKHEHMS JIbl-
MOBBIX Ta30B

— Vlcnonb3oBaHye a6COpOLMOHHBIX TEIJIOBBIX HACOCOB
O YTUIM3ALUU TeTia

— IlpumeHeHMe CCTEM Fa300UYNCTKY /1A CHIDKEHMS TeM-
IepaTyphl ILIMOBBIX I'a30B

9 GeKTNBHOCTD METONOB CHIDKEHMS TEMIIEpPaTyphbl JbI-
MOBBIX Ta30B 3aBUCKT OT Pa3Nnn4IHbIX (PAaKTOPOB, BKIIOYAsI THIIT
TOIUIVBA, paboyne ImapaMeTpbl KOT/IAa M KOHCTPYKLMIO 060py-
moBaHus. Hampumep, ycTaHOBKa TEIIOOOMEHHNKOB MOXKET
CHU3UTH TEMIIEPATYPY JbIMOBBIX ra3oB Ha 20-30°C, a ucnonsp-
30BaHIe a0COPOIMOHHBIX TEIUIOBBIX HACOCOB MOXKET YBE/IN-
4yt KIIJ] koTenpHOro arperara Ha 2-3% [2].

YTumsanysa Telvla YXONAIUMX Ta30B MOXKeT OBITb peajy-
30BaHa C ITIOMOLIBIO Pa3/IMYHbIX TEXHOJIOTUIT ¥ 0OOPY[OBaHMSL.
OnHuM U3 IPUMEPOB SIBJISIETCS YCTAHOBKA TEIIOOOMEHHIKOB
U1 OXJIAXIEHNS [[bIMOBBIX TA30B. TeIIOOOMEHHMKM MOTYT
OBITH I3TOTOBJIEHBI 113 PA3/IMTIHBIX MATEPUAIIOB, TAKIX KaK CTaIb,
MeJIb VIV QTFOMIHIIL, ¥ MOTYT MIMETb Pas3/ITIHble KOHCTPYKIINI,
TaKye Kak TpyO4arsle, INIACTMHYATBIE WII CIupajbHble [3].

OnyH M3 cnoco60B BHeIpeHMs yTUIM3aToOpa Tella: Ha
y4acTKe Ta30XOfia YCTAHABIMBAETCA TEIIOOOMEHHMK, KO-
TOPBII MICIIO/Ib3YeT TEIUIO JBIMOBBIX I'a30B /I HarpeBa XKufl-
KOTO TeIJIOHOCUTENA puc. 1.

PaccmorpuM addext my6oKoit yTuamsanuy Ha IpumMepe
LeHTpanbHoI BoorperiHoi kotenbroit (IIBK). [IBK cocront
u3 2-X O/I0KOB, OCHOBHbBIE XapaKTEPUCTUKM INPENCTaBIEHbI
B Tabmuie 1.
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Puc. 1. Cxema BKAIOYEHUA TENNOYTUAM3ATOPA

Tabnuua 1
HaumeHoBaHue Bnok N2 1 bnokNe 2
KIBM-100-2wr.
Kotnbl NTBM-50-6 wr.
OE-10-14-2 wr.
OH 22x2-0,65IM — 2 wr.
[bimocochl

[OH-10-2wr.

Bbicota 100 m

BbicoTta 120 m.

[bimoBas Tpyba

Ounametp ycTba 3.2m

[unametp yctba 3,6 M

[a3o0xopbl

BbicoTa ot 3emnun 14 m

BbicoTa oT 3emaun 5 m

[Jeaspatopsl [1B-400 2wrT.

[B-400-2 wr.

[1B-800-1 wr.

B cocraB Kaxgoro 6/10Kka BXOJAT YCTAaHOBKM ITOATOTOBKI
MOATIMTOYHONM BOZbI, C CYMMapHON Harpyskoii mopsjgka 50%
KaX/jas oT 001Iero pacxopa cpefbl.

JpiMoBble raspl KoT1oB IITBM-50 mpoxopAT uepes yTuin-
3aTOp M YHANAIOTCA Yepes Ta30Xof], yCTAaHOBIEHHBIN Ha KOp-
myce yrunusaropa. Hacocamu chipas Bofja mofjaeTcs Ha BXOf,
9KOHOMali3epa, I7le HarpeBaeTcs U IIOJAETCA B [easpaTop.
OKOHOMaii3ep MO ChIPOIT BOfIe BK/IIOYAETCS MapaslIeNbHO Cy-
LIECTBYIOIIMM IIOfOTpeBarenaM 1 CTyNeHM IO CBIPON BOJE.
ABTroMaTuKa yTuamsaTopa 0becriednBaeT yrpasieHye IbIMO-
cocoM iA obecredeHNs HOMUHAIBHOM 3arpysKy yTUIN3a-
TOpPa B 3aBUCUMOCTH OT PEXMMa pabOThI KOT/IOB U TeMIepa-
TYPBbI BOZDI 32 YTU/IN3aTOPOM.

K npenmyuiecTsaM IpMMeHEHM TEXHOIOTUM OTHOCATCS:

1. DKOHOMMA TOIIMBA 3a CYET YTUIU3ALMU CKPBITON Tell-
JIOTBI YXOJAMIMX Ta3oB. PacueTsl MOKa3bIBaIOT, YTO KOIMYeE-
CTBO TEIIOTBI, BhIJje/IAOIeecs P MOTHOM KOHTeHCalluy BO-
IAHBIX NIAPOB 13 IPOJLYKTOB CTOPAHMA TOIUIMBA, COCTAB/IAET
9...14% ot TennONpoONU3BOAUTENBHOCTY KOT/IA.

2. TlosBnseTcs BOSMOXHOCTD yIy4lIeHN SKOTOTMYECKUX
[OKasaTesieil KOTEeNbHBIX 3a CeT CHIDKeHms Bbibpocos CO,
CO, n oxcnyios asora (NO,) B OKpy’Kaiolyio cpejy.

3. KoHEeHCAI[MOHHBII PeXXVM yTHIM3anuy Hanboree a¢-
(eKTMBEH /I KOTIOB Ha IPUPOZHOM rase. IIpomyKThl cro-
paHMs IPUPOTHOTO Ta3a XapaKTepU3yITCs HanOObIINM CO-
fepKaHMeM BJIar¥ M BBICOKOI TeMIIepaTypol TOYKM POCHI.
Obpasyromuiicst konmencar (pH=2,8-4,5) muuren B3Be-
IIEHHBIX BEIeCTB KapOOHATHOI YKECTKOCTU U MMEET CYXOil
OCTaTOK MeHe 5 MT/I.

ITomy4yeHHBII pe3ynbTaT pacCMOTPMM B TabmmIle 3 TI0 pea-
NM3anyy TTy6O0KON YTUIM3ALVMN IO ¥ TOCTIe BHEPEHMs KOH-
IeHCallIOHHOTO 3KoHOMait3epa Ha [IBK.

Jlannasa peanmsanus mospommiaa ymeHbmuT YPYT Ha
4,16 xryt/Ikan, yMeHbIINTD PacXof, YCIOBHOTO TOIUIMBA Ha
7014 TyT.

YTuamMsanusa Tella yXORAIUX Tas3oB ABsgeTca addek-
TUBHBIM CIIOCOOOM TIOBBIIIEHNS 3P PEKTUBHOCTH TTO3BOMAET
YMEHBIINUT PacXof, yCTIOBHOTO TOI/INBA, NoBbIcUTb KIIJI koT1a
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Tabnuua 2. TexHu4eckas XadPaKTEPUCTUKA KOHAEHCALUOHHOro 3K0Homal7|3epa B Pa3HbIX pexnumax

VYxopAuiue rasbl KOTIOB
Pexum 3umMa nero
Harpyska,% 50 37
MpownssogutenbHoCcTb, MBT 58 43
KonuyecTBo fbIMOBbIX ra3oB, Kr/u 100462 79431
Temnepatypa ra3os nepep ytunusaropom,°C 180 140
Temnepatypa razos nocsne ytununsaropa,°C 42 37
ConpoTuBneHWe No AbIMOBbIM ra3am, M6ap 4,6 2,8
YTunusatop Tenna yxopaAuwmx razoB (KOHAEHCALMOHHbIN IKOHOMaN3ep)
Pacxop Bofbl yepes yTunuszatop, M3/y 300
Temnepatypa BoAbl Ha Bxoae B yTunusatop,°C 1 17
Temnepatypa Boabl nocae yrunusartopa,°C 24 35
MowHocTb yTunn3aropa, kBt 8011 6154
KonnyectBo KoHAeHcaTa, Kr/u 5253 5145
[MapaBanyeckoe conpoTuBieHne, Mo6ap 250
I dhekTUBHOCTL A10,% 89,7 90,4
JIddekTuBHoCTb NOCNE,% 101,9 103,1
JIKOHOMMA, C NOMOLLbIO0 yTUAN3aTOPa,% 12,2 12,7

Tabnuua 3. [laHHbIe OT peanu3auuu rny6oKomn yTuamsauum tenna

llaHHble 0 BHeApeHUs JlaHHble nocne BHeApeHUA
HanmeHoBaHue nokasartens Ea. usm. KOHAEHCALNOHHOIO KOH/EHCaLMOHHOro
JKOHOMai3epa 3KOHOMali3epa

0TnyCK C KONNEKTOPOB TEMNOBOI 3HEPrun

y P P Thic. Tkan 1738,28 1702,07

KoTnamu

Pacxop ycnosHoro tonauea TyT 263600 256586
YoenbHbI pacxof YCAOBHOMO TONAMBA Ha

A Pacxoa ycnos kryT/ Tkan 156,21 152,05

OTNYCK TENNOBON 3HEPTrUK

arperata. JlajipHelIINe MCCIEHOBAHMS 1 PaspabOTKI B 9TOI
0071acTV MOTYT IIPUBECTH K CO3faHMI0 6ortee 9pPeKTUBHBIX

u ymeHbmnT YPYT T3. Pasnudnble MeTObI CHVDKEHUA TeM-
IepaTypsl ZbIMOBBIX Ta30B MOIYT OBITh IIPMMEHEHBI B 3aBIU-
CUMOCTY OT KOHKPETHBIX YC/TOBUI SKCIITyaTally KOT€TbHOTO Y 9KOHOMUYHBIX TEXHOTOTHIA.

JInteparypa:

. Konioxos A.B. Ilry6oxas yTiansars TeIvia yXO/AIIMX ra30B KOTeIbHBIX ycTaHOBOK // IIpo6memsl Hayku. 2022. Ne 4 (72).
2. Yrmmmsanus remta gbIMoBbIX rasoB. URL: https://1-engineer.ru/utilizaciya-tepla-dymovyh-gazov/ (zaTa obpamenmus:
30.09.2024).
3. YTunmsanus TeIIOThI ABIMOBBIX Ta30B KOTEJIbHBIX Majoi u cpepHeit Momuoct. URL: https://cyberleninka.ru/arti-
cle/n/utilizatsiya-teploty-dymovyh-gazov-kotelnyh-maloy-i-sredney-moschnosti (fara o6pamenns: 10.02.2023).
4. Snuaiikuu H. M., 3BoHapesa 10. H. 9¢ddexTuBHOCTD UCII0/TB30BAHMS TEIIOTHI YXOMSAIIIX Fa30B B FA30BbIX KOTE/IbHBIX //

EBpasuitckuit Hay4Hblil )ypHai. 2022. Ne 5. C. 36-38.
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0630p MeTOA0B U CPEACTB ANA CO3AAHUA CUCTEMbI U3MEPEHUA yrna
OTKJIOHEHWA a3POAMHAMMYECKMX NOBEPXHOCTEN CamMosieTa

Yyuynan Masen BnagummpoBuny, CTyAEHT MarucTpaTypbl

HayuHbin pykoBogutens: bopoakuH AnekcaHap AnekcaHapoBuY, KaHAMAAT TEXHUYECKUX HayK, NpenofaBartenb
MockoBCKuit HU3NKO-TEXHUYECKUIA UHCTUTYT

B cmamve npuaobumcz O630p COBpEMEHHDIX Memooos OUCHKU 2eOMEeMPUUECKUX napamempos aapobw—ta;vzuuec;cux nosepxHo-

cmetl camonema. Hpebﬂazmomca U OUEHUBAIOMCA 803MONCHbIE Peanu3auuul CUcmem USMepeHUs yena OmKa0OHeHUA Py 6blCOMbl
u 3bt6upaemc;z Haubosee ONMUMATbHDLLL Hpebﬂazaemm Memoo OUEHKU cmabunvHocmu OUeHUBAEMbLX NPOUECCO8 U napamempos

A3pOOUHAMUUECKOTE NOBEPXHOCTNU.

Kntouesvie cnosa: xsocmosoe onepexue, cpebcmso u3M€p€HM12, QSPO()MHQML{H@CKQ}I No8epxXHOCMb camonema.

BBepeHune

CoBpeMeHHBIE CHUCTEMBI V3MEPEHNsI YITIOB OTKIOHEHW
A9POAVHAMUYECKIX [TOBEPXHOCTE CaMosIeTa IPefyCMaTpy-
BAIOT JICIIO/Ib30BAHIE COBPEMEHHBIX CPEICTB M3MePEHMIT, Me-
TOOB 00paboTky MH(pOpPMALMY, MONTYyIeHHBIX B IpoLecce
HpPOBeleHNs] M3MePeHUil, a TaKkXKe CIOCOO0B 3aflaHUsA CU-
CTeMBI KOOPJVHAT, B KOTOPBIX IIPOBOJSTCS N3MEPEHII.

Co3spnaHne Takyx CUCTeM B COOTBETCTBUM C IIPENbSIBILSIe-
MBIMJ K HUM TPeOGOBaHVMSAMM CO CTOPOHBI 3aKa34MKa, SIBJLI-
€TCsl TPYA0EMKIM [POLIECCOM, TPEOYIOLM OT pa3paboTymka
KPOIIOT/IMBOI OLIEHKN BO3MOXXHBIX BAPUAHTOB PeaM3aL{un
CUCTEMBL.

OmbiTa HpPUMEHEHWs] TAKMX CUCTEM B OTE€YECTBEHHOII
[IPAKTVKE HEJOCTATOYHO /IS TOTO, YTOOBI IIPOBOANTH IIPO-
I1eCC MX Pa3pabOTKM ONTUMAIBHO.

Tak)Ke IIOCTOSTHHOE NOBBIIIEHVE TPEOOBAHNUIT K TOYHOCTI
U3MEpEeHNT [apaMeTPOB BBIHYXK/AeT paspabOTYMKOB pac-
cMaTpuBaTh 60/Iee KOMIIEKCHBIE 1 CTIO>KHBIE CIIOCOOBI OIpe-
JeIeHNIsI V1 I3MEPEHNsI TapaMeTPOB.

C menpio obrerdeHnst u yckopeHusi paboTr o BeIGOPY
BO3MOXKHBIX BapMaHTOB peajM3alyi CHUCTEM V3MepeHNs
B JIJAHHOJ CTaThe IPENIOXKEH METOJ BbIOOpA OITMMAIbHBIX
[apaMeTPOB CUCTEMBI C IPUMEHEHIEM CUCTEMHOTO IIOXO0Ma,
3aK/IIOYAOIINMCS B PACCMOTPEHMM 00beKTa KaK KOMIUIEKCA
B3aMMOCBSI3aHHBIX (PYHKI[UIL, YIOBIETBOPEHNE KOTOPBIX KOH-
KPETHBIMY TeXHNYECKVIMU PELIeHNsIMY IPUBERET K BO3HUK-
HOBEHUIO 00/1Ka pa3pabaThiBaeMOil CUCTEMBI.

MocTtaHoBKa 3apauu

B maHHOJ cTaThbe METOBI U CPECTBA M3MEPEHNSA YITIA OT-
K/IOHEHNA PaCCMOTPEHDI Ha IIPYMepe Py BBICOTBI CaMOJIETA.

Py)'[b BBICOTBI — 3TO aC—)pOI{I/IHaMI/I‘{eCKI/Iﬂ opraH praB—
NeHyst, 06eCIIeYMBaIOIMIl M3MeHeHe YI/Ia TAHTaXKa caMojIeTa
B IIpoLeCCe II0JIETA, @ TAKXKE €r0 MPOJIO/IbHYIO YCTONYMBOCTb.
OH pacnonaraeTcss Ha KOHI[EBOJ YacTM TOPU3OHTa/IbHOTO
crabmnmsaTopa caMmoseTa. BHelrHmit By Pyna Beicotsr npen-
CTaBJIeH Ha pUCYHKe 1.

B IIOCTaBJIEHHOM 3ajaye 1monmg yI‘]’[OM OTKJIOHEHNA ITIOHUMa-
€TCSl IPOCTPAHCTBEHHDIN YIO/I MEX/y OCbI0 BpallleHUA Py
BBICOTBI U €T0 KPOMKOIL.

Ocpb BpaleHns IPOXOAUT Yepe3 KPOHIUTENHbI KpeTIeHNs
9JIEKTPOTU/IPABINYECKUX ITPUBOJOB K PYJ/IIO BBICOTBI U CIIEI -
aJIbHBle KPOHINUTEHBI KpeIIeHNs Py/id BBICOTBI K CTabum3a-
Topy. /laHHbBIE KPOHIITEHBI PacIoNaralTCsA Ha CaMOM pyIie
BBICOTBIL

oz xpoMKoIt pyiA BBICOTBI IIOHMMAETCS TeOMETPUYECKOe
MECTO TOYEK, KOTOpbIe PacloiaraloTcsl MaKCUMa/bHO Jja/leKo
OT CTabMIM3aTOPa, HO BCE €IIé B IIPefje/iax Py/isi BBICOTEL

ITon mcxomHbIM NONOXKeHMeM Py BBICOTBI OHMMAaETCA
TaKoe €To MOJI0YKeHMe, ITPY KOTOPOM He HapyIIaAeTCA adpou-
HaMM4yecKoe o0 TeKaHe TOPU3OHTAIbHOTO ollepenns. B rakom
MIOIO>KE€HMM KPOMKa Pyist BBICOTBI HOMIOMHAET KPOMKY TOPHU-
30HTAJIBHOTO OITIePeHsI U 06pasyeT C Heil OTHOI Iieroe.

Iliist pemrenust 3aa4n 06 OIpefe/IeHN yIla OTKIOHEHNMs
A3pOAVMHAMIYECKOII IOBEPXHOCTY HEOOXOAVIMO TaK)Ke BBECTH
TPEXMEPHYIO CUCTeMY KOOPAMHAT, B KOTOPOJ OyAyT IpOBO-
putTca maMepeHus. A MOCTpOEHMs TAaKOM CUCTEMBI KOOP-
IVHAT HeOOXOAVIMBI CTI€AYIOIIIie KOMIIOHEHTBI:

- TOYKA, OTHOCUTENBbHO KOTOPOIl OYAYT IIPOBOANUTCS U3-
MepEeHNsA, VIV Ha4ajio KOOPJMHAT;

— BEKTOD, 3a/jaloluii HanpaBjeHye ocu X CUCTEMBI KOOP-
[VIHAT;

— BEKTOP, 3a/Jal0l Il HallpaB/ieHMe 0K Y CUCTEMbI KOOP-
IVHAT;

— BeKTOP, 33/JAI0IUI1 HallpaB/ieHNe OCH Z CUCTeMbI KOOP-
JVIHAT.

JIns cucTeMbl M3MepEeHNA YITIa OTKIOHEHNA PY/IA BBICOThI
Ha4yaJIoOM KOOpAMHAT yHOOHO IPUHATH LEHTP IIPOYIINHBI
IULs KpeIUIeHU TATH, coegyHsAmomieit Pynb Beicots u Crabu-
nmusatop. Hagamo xoopauHaT ykasaHO KpacHOM TOYKOi Ha
puc. 2

Omnpegenuts ocb Y yI06HO BEKTOPOM, MOCTPOEHHBIM IO
CIIeAYIOIMM TOYKaM: Ha4a/jo KOTOPOTo — TOYKa LIEHTpa CU-
CTeMbl KOOpPAMHAT, a KOHel| — IIeHTp npoymuHbl Kpomn-
IITeITHA HaBECKU, PACIIONOXEHHOTO O/IVKe K KIMJTI0 CaMoJIeTa.

Ocb Z ke ynoOHO ONpefeuTh BEKTOPOM, IIOCTPOECHHBIM
IO CJIefyIOIMM TOYKaM: Hayajo KOTOPOTO — IeHTP IIpO-
YIIMHBI A KPEIUIEHUA 3JIeKTPOTUIPaBINYECKOTO IIPU-
Boga Pymna BeicoTsl k cTabumsaropy KponmureitHa mpusoza,
a KOHeIl — TOYKa IIeHTpa CUCTEMBI KOOP/IMHAT.

Ocn Y 1 Z, a Tak)Ke BEeKTOPBI, KOTOPbIE UX 00pa3yIoT, Ipef-
CTaBJIEHbl HAa PUCYHKe 3.
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Puc. 1. Pynb BbicoTbl camoneta AH-124. [1, cTp. 14]. 1 — cTBOpKa; 2 — KpbilKa; 3 — TOpLeBas HepBiopa;
4,5 — puaparmbl HOCKa; 6,7 — BepxHue naHenn; 8 — HOCOK; 9 — NOHXKepoH; 10 — 3aKOHL0BKa;
11 — rakenaxHbiit y3en; 12 — crToponnacroBblii ynop; 13 — npyxuHa

Pyas wcons:

Puc. 2. MecTo Hayana cMcTemMbl KOOPAUHAT

Ocb X yno6HO olpefeNnuTh BEKTOPOM, Ha4ai0 KOTOPOro —
LIeHTp IPOYLIMHBI /IS KPEIUIEHNS TATH, COefyHsAoIert Pyib
Bsicotsl u Crabumsarop, Ha KpOHIITEliHe KpeIUIeHNs IIPH-
BOJIa, @ KOHeI| — TOYKa LIEHTpPa Haua/la KOOPAMHAT.

TaxKe CTOMT OTMETHUTDH, YTO IpPUMEHsIEMbIe CPENCTBA
M MeTONbl M3MEPEHMIl [O/DKHBI 00eCledrBaTh YCTAHOB-
JIeHHBIE 3aKa34YMKOM TpeGOBaHMsI K TOYHOCTY M3MePeHMUIl
IapaMeTpoB. B pelraemoit 3ajjade IpebsBI€HDI CIERYIOLINE
TpebOBaHU:

- cucTeMa M3MepeHNII yIIa OTKJIOHEeHV S JOIDKHa obecIie-
4MBaTh M3MEpPeHNe YI/Ia OTKIOHEHMs a9POAHAMIYECKOI 0~
BepxHOCTK Pyns BbicoThl OT HyneBOro monmokenns 6es mpu-
JIOXKEHHOTO K HeMy M3IMOAIOI[ero MOMEHTA B AMAlasoHe OT
-30 go +25°%

- CmcTeMa M3MEPEHMII YITIa OTKJIOHEHMsI HO/DKHA obec-
HeYlBaTh VI3MEPEHMe YI/Ia OTKIOHEHN A KOHTPOJIbHBIX TOYEK
A3pOAVMHAMUYECKOI TOBepxHOCTU Pynsa BeicoThl ¢ TOYHO-
CTBIO £1° (ec/u M3MepsieTCst YIIOBOE ITepeMelleHIIe);
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Puc. 4. ocb X

— ILEHTP CUCTeMBbl KOOPAMHAT JO/DKeH ObITb IpUBA3aH
K OlleHrBaeMoMYy Pyitio BbICOTBI ¢ TOYHOCTBIO +1 MM.

B cootBercTBuM ¢ Poccuiickum 3aKOHOZATeIbCTBOM IMO-
TPEIIHOCTb M3MEPEHMA CHCTeMbl He J[[O/DKHA IIPEeBbILIATH
1/3 vacTu fiomycka M3MepseMoro InapamMerpa. JlaHHOe Tpe-
OoBaHIe TAK)Xe HAK/IA[[BIBAET OTPAHMYEHNSI Ha pa3pabarbl-
BAEMYIO CUCTEMY.

061uK cucTeMbl U3MepeHuUi

Jlyis1 omperieneHust 06/IMKa CHCTEMBI BOCIIONb3YeMCS IIPefi-
JlaraeMoil CHCTEMHBIM MIKMHUPUHIOM CHUCTEMOI «Tpebo-
BaHNUA — QYHKUMM — 37IEMEHTBbI pellleHuil». IIpoBefeHHbIN
aHa/IM3 IpefCTaBeH B Tabmuie 1.

[l 3TOro BBIIEMUM OCHOBHBIE TPeOOBAHUSA, MPEIbIB-
JisseMble 3aKa34MKOM K CHCTeMe, BBIABUM (PYHKINN, KOTOPBIE

HEeOoOXOIMMO I/IA 9TOTO peann3oBaTbh, ¥V IPENTOXKNM BO3-
MO>XHbI€ BapUaHTBl YHOBIETBOPEHMA KaXK[OM U3 TpeIo-
SKEHHBIX QYHKIINIL.

Ilocme mpoBeneHus Takoil omlepauyy IIOMYYMM BO3-
MO>XHbIE€ BapMAHThI peanusaluil CCTeMbI MSMEPEHNI, CKOM-
OUHVMPOBAB 9/IEMEHTBI PEIIeHNIL.

0630p cpedcms u Mmemodos uzmepeHuli

Pa3BuTMe TEXHMYECKUX CUCTEM, CIOCOOHBIX OCYIeCT-
B1ATh 3D-CcKaHUpOBaHIEe 0OBEKTOB, PACIINPSIET CIEKTP BO3-
MOXXHBIX K IPMMEHEHMIO CPEeNICTB M3MepeHuii. Paccmorpum
HEKOTOPbIE U3 HUX:

1. Cucmemvl 1a3epH020 CKAHUPOBAHUS

JlasepHOe CKaHMpPOBaHNME — 3TO CIIOCOO CKAHUPOBAHMA
IPOCTPAHCTBA WM OODEKTOB, 3aKMTIOYAIOMIUIICI B U3Me-
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Ta6bauua 1. Cuctema «Tpe60BaHUA — PYHKLUM — 3NIeMEHTbI PeLleHuii»

Tpe6oBaHus

DyHKUMK

InemeHTbI peweHmni

OnpeaennTb 0OBEKT UCChe-
AOBaHUs

onpepeneHne oCb BpaweHns

Mcnonb3oBaTtb CB060)J,HbI€‘ 3JIEMEHTHI BaJia BpallleHusa

OnpenenuTb N0 KPOHWTEHHAM KpenaeHus pyas K Kapkacy
cTeHaa

3aaatb KOOpAMHATaMK, Ucnosib3yst 3D-Mofenb pyns BbICOTHI

onpeneneHne KpOMKNU pynsa BblCOThI

CBeToopamalomme METKKN N0 KPOMKeE pyns

HDOBGCTVI N1a3€PHbIM CKaAHEPOM MO NOBEPXHOCTU

Vicnonb3oBatb KpaVIHVIe TOYKWN KPOMKUW KpblJia

onpefieNieHne Hayana cUCTemMbl KO-
OpAuHaT

OnpenenuTs KPOHIITEIHY Ha py/e BbICOTbI
3apatb KOOpAMHaTamMu, ncnonb3ys 3D-Mofenb pyns BbICOTI

OnpenenuThb cUCTEMY KOOP-
AMHAT, B KOTOPOIt 6yayT npo-
BOAUTCS U3MEPEeHUs

onpefienieHne oceil CMCTeMbl KOOP-
AuHaT

YCTaHOBUTb CPefCTBO M3MEPEHUI NepneHfUKYyNsPHO och Z
3afaTb KOOPAMHATHI BEKTOPOB TPeKepy ucnonb3ys 3D-mo-
Aens pyns

YCTaHOBUTD CBETOOTpaXatwluine 3IeMEHTbI Ha OCHOBHbIE
TOYKW, XapaKTepusyrwluime ocu

onpefeneHne NCXOAHOro Noso-
XXEHUS PYNA BbICOTHI B CUCTEME KO-
opauHart

CpaBHeHWe KOOPAMHAT PyNs BbICOTbI 1 Kpasi XBOCTOBOTO
onepeHus

CpaBHeHWe pacCTosAHNUA OT KPOHLWTEMHA KpenieHus K Kap-
Kacy 40 KPOMKM py/ist BbICOTbI

MpoBoguUTbL 3MEpeHUs
B Mana3oHe oT —25° +35°
M TOYHOCTbIO £1°

Mopo6paTth CPeACTBO U3MEPEHHU
C COOTBETCTBYIOLMM AMANA30OHOM
M3Mep6HI/Il7I N TOYHOCTbIO

Mcnonb3oBatb CUCTeMy la3epHoro CKaHmpoBsaHus

Wcnonb3oBaTth cMCTEMY CKAaHUPOBAHUSA HA OCHOBE (HOTO-
rpammeTpum

Mcnonb3oBatb TaxeomeTp

Mcnonb3oBatb WHKNWHOMETP

MpeaycMoTpeTb BO3MOXHOCTb Ka-
NMBPOBKN CUCTEMbI U3MEPEHN i

Ncnonb3oBaTth B KauecTse Kannubpa KBagpaHT ONnTUYECKUit

OueHUTb BAUSIHWE NOTPELIHOCTM W3-
MepeHMil NPy perucTpaLmum AaHHbIX
CUCTEMOI PErucTpaLmm JaHHbIX

npOBECTM adHann3 NnorpewHoCT! CUCTEMDI M3mepeHm7| ucno-
HXUTb C NOTPELWHOCTbIO M3MepeHVII‘/II cpenctea I/I3MepeHI/Il7I

OueHunTb NapameTpsl pac-

npejeneHus, CTaTyeckyio

COBMECTUMOCTb U KOppe-
NAUMI0 BIBOPOK

MpuMeHUTL annapat CTaTUCTUKM ANs
OLLeHKM NapaMeTpoB pacnpefeneHus
BbIGOPOK, CTAaTUCTUYECKOI COBME-
CTUMOCTH, KOPPensLun BbI6OPOK

npOBO)J,VITb OLEHKY, UCNOJIb3YA Cﬂy‘-ial‘/llele BENUYNHBI

MpoBOANTb OLLEHKY C MCMONb30BAHMEM ClyYaiiHbIX
hyHKLMR

OueHNTb CTALMOHAPHOCTb
CIly4anHbIX NPOLLECCoB, KO-
TOPbIMU MHTEPMPETUPYIOTCS
OTK/NIOHEHUs reoMeTpuye-
CKMX NapamMeTpoB pynei.

MocTpouTtb rpadnku aBTOKOppe-

Ncnonb3oBaTh BcTpoeHHble dyHKumu M0 Excel

NALUMOHHBIX QYHKLMIA, N0 KOTOPbIM
onpefenuTb 061acTu HapyLeHuns
CTaLMOHapHOCTU

Mcnonb3osats M0 Matlab

OyHKLMOHMpPOBaAHME Nof,

PacnonoxuTb 3neMeHToB 3a npege-
Namu pyns BbICOTI

Mcnonb3oBaHue TaxeoOMeTPOB, a3€PHbIX CKAHEPOB U 3D
CKaHepOB, KOTOPbIM HE Tp66yETCH HenOCpenCTBEHHbIVI KOH-
TaKT C U3mepsaeMbIM 006bEKTOM

pacyeTHbIMU Harpy3Kamu

YNpOYHUTL KOHCTPYKLMU CPefCTB
“3mMepeHuii

Co3paHue ycunuTenbHbIX KapKaCHbIX KOHCTPYKLMIA Ha
CpenCTBax M3MEpeHun

Pacnonoxutb Ha MecTax, K KOTOpbIM
Harpy3ka He npuKnagblBaeTcs

CoepMHUTL CpefCcTBa U3MepeHUst C 6OKOBLIMU MOBEPXHO-
ctamu Pynsa BeicoTel

06ecneunTb GYHKLMOHUPO-
BaHuMe B Te4eHUe panTenb-

Oxnaxpatb NOTOKOM BO3[yXa

3alWmMTMTh OT Neperpesa cpeacTea

Oxnaxpatb BOASHON CUCTEMOMN OXNAXKAEHMUS

n3mMepeHuit

Wcnonb30BaTh TaxeoMeTpbl, [ATYMKM NEPeMELLeHUs,
yCTpoiicTBa hOoTOrpaMmmMeTpum ans huKcauum pesynbraTos

HOro BpeMmeHu

06ecneyntb 4OCTATOYHbIN 00BEM
NamaTi CPEACTB XPAHEHMUS UHAOP-

Bnounas cuctema 13 60/bLWOrO YNCA KECTKUX LUCKOB.
06bem He MeHee 3 T6

Mauuu gns eé 3anucu

Wcnonb3oBaTth cepBepa kKomnaHuu, nepefasas uHbop-

MaLluio Yyepes 66CI'IpOBO)J,HyiO CETb
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PEeHMM PACCTOSHMA OT CKaHepa /IO M3MepseMOll TOYKHU MO-
CPEfICTBOM OIpefie/ieHNs BpeMeHI1, 3a KOTOPOe J1a3ePHBII Ty
HpOILIeNT OT CKaHepa [0 u3MepsieMoro 06bekTa. C MOMOIIbIO
Nasepa CKaHep OIpeHe/AeT He TONbKO PAacCTOSAHME [0 00b-
eKTa, HO TAK)Ke VI BEPTVUKA/IbHBIIT 11 TOPVM30HTAIBHBII YTOJI 13-
MepsieMOJi TOYKM 0ObeKTa.

B 1ietoM, /1asepHbI CKaHep Je/IaeT TO JKe caMoe, YTO U Ta-
XeoMeTp, HO OT/INYMeM CKaHepa fABIAETCS TO, YTO OH IIPO-
BOANT OOJIbIIIee KOMMYECTBO M3MEPEHMIT B €AV HIILY BPEMEHIL.
ITyreM OBICTPOrO M3MepeHMsI IIOTIOXKEHMsI GOMBIIOTO UMC/Ia
TOYEK IIOBEPXHOCTM JIA3EPHBIII CKAHEp CO3JAeT TPeXMepHOe
1306paXkeHIe CKAaHVPYeMOIT IIOBEPXHOCTH WM OO'BEKTA, pac-
HojIarasi TOYKM OTHOCUTENTbHO BCTPOEHHON CHUCTEMbI KOOP-
IVHAT.

JlasepHOoe CKaHUpPOBaHME MMeeT CIeAyIoliye IIpenMyle-
CTBA Iepef APYIMMM CUCTEMAMM, CHOCOOHBIMU CO3[jaBaTb
TpexMepHoe n3o0paxxeHye 00beKToB [2]:

—  BBICOKAsI CTEIIEHb aBTOMATH3aLMI IIpoliecca cbopa MH-
¢dbopmarun 06 06beKTe;

- ompeferneHNe KOOPAMHAT TOYeK OOBEKTa B JOOBIX
YCTIOBUSIX OCBEIIEHNS U IIOTOfbL;

- BU3YaIM3ALVsI Pe3y/IbTaTa CKAHNPOBAHVS B Pea/IbHOM
BpeMeHI;

- HeT HeOoOXOAMMOCTYM CKaHMPOBAaThb OOBEKT B He-
CKOJIbKUX TIONIOXKEHMAX C IIE/IbI0 HAJIOKEHWS Pe3ynbTaToB
IpYT Ha ipyra (IIpy YC/I0BMUM, YTO 30HA MTOKPBITY CKaHepa Mo-
3BOJISIET OXBATUTDb OOBEKT LIETIMKOM);

—  BBICOKAsI TOYHOCTD OIIPEe/IeHIsI KOOPAVHAT TOUEK;

— BBICOKasA CKOPOCTDb IIONyYeHUA 1 0OpaboTky MHOp-
Maluy, 9TO MO3BOJsIeT monydartb 3D-mopens o6bekTa ObI-
CTpee yCTPONCTB, OCHOBAaHHBIX Ha IPYTYX IPUHIIMNIAX CKaHN-
POBaHUS;

—  BBICOKas [leTa/IM3aLVsI 0Ty YeHHOI MOJIe/;

It cucTeMbl M3MepeHNsI YI/Ia OTKIOHEHUs adpOfMHA-
MIYECKVX IIOBEPXHOCTeN IpMMeHEHIe Ta3€PHOTO CKAHVIPO-
BaHMe BVANTCS NEPCIEKTUBHBIM HampaBieHueM. Ilomy4ms
1M(POBYIO KOIMIO MCCIEyeMOro 00beKTa B HauyaTbHOM I10-
JIOKEHNN BO3MOXKHO, IIPM IIPABUIbHOI HACTPOIKe BCTPO-
eHHOIT CHCTeMbl KOOPAMHAT CKaHepa, CPABHEHMs TEKYIIero
IO/IOKEHNST TIOBEPXHOCTIL C VICXOLHBIM IyTeM OIpele/IeHIsI
M3MEHEHVS IIO/I0KEHNST COOTBETCTBYIOINX TOYEK ITOBEpX-
HOCTH B IIPOCTPAHCTBE.

Bbicokasi TOYHOCTb ONpefeNeHNsA KOOPAMHAT TOYeK IO-
3BOJINT 3HAYUTEJIBHO YMEHBIIUTDb IOTPELIHOCTb M3MEpeHMs
yI/Ia OTK/IOHEHMUS TIOBEPXHOCTL.

2. Cucmembl CKAHUPOBAHUS HA OCHOBE POMOPAMMEMPUL

dororpamMmeTpysi — HaydHas AUCLUIUINHA, KOTOpas 3a-
HMMAETCSl OIpefienieHneM (OPMBI, PasMEPOB, IIOTOXKEHVs
Y TUIIOB 00BEKTOB B IIPOCTPAHCTBE II0 UX M300paKEHMAM.

[Tpuniyn padorsl cucteM 3D-ckaHnpoBanys Ha 0cHOBe (o-
TOrPaMMETPUI 3aK/TI0OIAETCS B IOJTyIeHIH IaHHBIX O pasMepax
U IIOBEPXHOCTSAIX PeaTbHBIX 00BEKTOB 3 CIET POTOCHIMKOB.

ITporjecc CKaHMPOBAHNSI TPOUCXOAUT CIERYIOIINM 06pa3oMm:

— CratuuHblil 00BeKT QororpadupyoT ¢ PpasHBIX
PaKypcoB, B pe3yabraTe 4Yero IONy4aeTcss MHOXECTBO
CHUIMKOB.

- IIO Ha ocHOBe MONYYeHHbIX CHUMKOB OIIpefie/iAeT Io-
JIOXKeHMe KaXK/[0ll TOYKM B BCTPOEHHOII CUCTeMe KOOPAMHAT,
Hepexofisl U3 CUCTEMbI KOOP/IMHAT CHMMKA B CHCTEMY KOOp-
puHAT GOTOrpaMMETPUN.

ITpoBopA pasnuyHble CpaBHEHMS HMONIOXEHMS 3TUX TOYeK
B IIPOCTPAHCTBE MOXKHO ONPENEeINTD M00bIe TeOMeTpUYecKue
HmapaMeTpbl M3MepsAeMOro oObeKTa, ero MOJIOXKeHNe, M3Me-
HeHIe MO/IOKeHNs (IPY CpaBHEHUY MOJIOKEHNS OJHUX U TeX
JKe TOUeK B PAa3IMIHOM BPEMEHHOM IIPOMEXXYTKE).

[IpenmyiecTBaMu faHHOV TeXxHONMOrUM 3D -CKaHMPOBaHMA
ABJIAIOTCA:

— HMU3KMe 3aTpaTbl Ha alllapaTHYIO 9acTb;

— 6eCKOHTAKTHas TEXHOJOTIAL.

[Ipy 9TOM y TEXHONOIMU MMEIOTCA CIIefyIoliue Hemo-
CTaTKIL:

— CJIOXKHOCTDb IPOLIEAYPbI YCTAHOBKM IIPUEMHBIX KaMep
Y HaHeCEHMsI TOYeK IIPUBA3KY;

- 11 6a30BOJ YCTAaHOBKM U KaIMOPOBKM TpeOyeTcs Kak
MUHUMYM 4-6 $oTo;

- 6ornbIoe Komn4uecTBo otorpaduit, HeOOXOTMMBIX IS
HOJTy4eHVsI TOYHOI MOJIE/;

—  CJIOXKHOCTD IIPOLIeRYPBI CIIVMBKY M300paXKeHNI /LA 0~
JIy4eHVs LIeJIOCTHO KapTVHbI CKAaHNPOBAHUA.

[l cucteM MsMepeHNs yIIa OTK/IOHEHVS adpOofyHaMude-
CKMX TTOBEPXHOCTell JaHHAs TeXHOJIOIMsA TakKe IPMMeEHMMA.
OTrnnune OT /1a3epHOTO CKAHMPOBAHUA OYHET 3aK/II0YaThCsA
JIMIIb B TOM, YTO BMECTO JIA3€PHOTO CKaHepa, KOTOPBIIT OIle-
paTopy HeOOXOAVMO [epyKaTb B PyKax Ajisi IIPOBEEHINs JIa-
3€PHOTO CKaHMpPOBaHMA, OyeT VICIOIb30BaTbCA MHOXECTBO
KaMep.

JlaHHasl TEXHONOIMsA MeHee MPEeANOYTUTEeNbHAa B CBA3K
C He06XOIMMOCTDIO UCIIOIb30BAHNUS OOMBIIOro Yncia GpoTo-
rpaduii 4151 TOYHOTO CKaHMPOBAHMSI 06BEKTA, UTO TIPUBOLUT
/60 K YBeMYEeHNIO JINTE/IbHOCTY IIPOBOAVIMBIX M3MepeHMUIT,
760 K HeOOXOVMMOCTI YCTAaHOBKY OOJIBIIOrO 4MC/Ia KaMep
B 3aJIe VICIIbITAHMIA.

[TomuMo cucteM 3D-CKaHMPOBAaHUSA BO3MOXHO TaKXe
IpuMeHeHNe Oojiee MIPUBBIYHBIX B OT€UECTBEHHON IPAKTUKe
CPeLCTB U3MEpPEHNUI — TaXeOMEeTPOB ¥ MHK/IMHOMETpPOB. Pac-
CMOTPUM KX TIOHPOGHEe.

1. Taxeomempuot

TaxeoMeTp — 9TO YCTPONICTBO /I M3MEpPEeHUsA pac-
CTOSIHNS, TOPU3OHTANbHBIX U BEPTUKANbHBIX yrmos. Hau-
6orblilee pacCIpOCTpaHeHUe OH IOTYYWI B T€OfIe3NN B CBA3K
CO CBOEIT KOMIIAKTHOCTY, MOOWIBHOCTIL ¥ CKOPOCTHU IIPOBO-
[VIMBIX U3MEPEHUIA.

[TpuHIMI pabOTHI TaXeOMeTpa 3aK/II04aeTCs B CPaBHEHNNI
IIapaMeTpOB BBIXOJHOTO CUTHAJIa, OTIPAB/IAEMOrO K JICCIIe-
IlyeMOJ1 TOYKe, ¥ BEPHYBILIETOCS CUTHA/IA, OTPAKEHHOTO OT
HOBEPXHOCTH, Ha KOTOPOIT PacIooXeHa UCCIefyeMas TOUKa.
B 0CHOBHOM JI/Is1 CpaBHEHUSI BBIXOJHOTO U OTP@XKEHHOTO CUT-
HaJIa MICIIO/Ib3YeTCs 1Ba MeTOfa: (pa30BBLI U MMITY/IbCHBIIL.

ITpn ucnonb3oBanuu ¢$asoBOro MeTOfia CpaBHEHME IIPO-
UCXOOM II0 PasHOCTH (a3 MCIYCKaeMOro ¥ OTPa’KeHHOTO
curHaa. JlaHHBI METOJ, MO3BOJIAET MPOBOJAUTD M3MePEHMs
C TOYHOCTDIO 1O I MM Ha PacCTOSAHUM 1KM OT 0ObeKTa.
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IIpy mcnonpb30BaHMM VMITYILCHOTO METOJA CpaBHEHMe
IPONCXOAUT Ha OCHOBAHMM M3MePeHIN BPEeMEeHN OT MOMEHTa
U3JTy4eHMs CUTHaJ/Ia TAXeOMeTPOM [JO MOMEHTa IPUHATHA OT-
PaXeHHOTO CUTHajIa. TOT MeTOf, obecreunBaeT TOYHOCTD 10
0,5 MM Ha paccTOsIHUM [0 5 KM. [JaHHbIe TaXxeOMeTpbl MeHee
PacIpoCTpaHeHBbl B CBA3Y C CTIOKHOCTBIO U JOPOTOBU3HOM UX
IPOM3BOJICTBA.

[IpeuMymiecTBaMy MCIIONb30BaHMA TaXeOMETPOB SABJIA-
IOTCA:

- OTCYTCTBUE HEOOXOVIMOCTU B [JOIIOJTHUTEIbHBIX BBI-
YJC/IUTEIbHBIX 1M IIPOTPAMMHBIX CPECTBAX IJIS HMONTy4eHMA
pesy/brara;

— KOMIIAaKTHOCTb YCTPOJCTBA M YCTPOJIICTB M/ €TO pac-
THIOJIOXKEHI;

HepgocraTtkamu JaHHBIX YCTPOWICTB ABIAIOTCA:

- IOf{BEP)KEHHOCTb CIIOC00a M3MepeHNsl OLMOKAM CO
CTOPOHBI Ye/IOBEKa;

— JUIMTEJIbHBIIL IIPOLieCcC IOATOTOBKMU K IIPOBENEHMIO U3-
MepeHu;

- HeoOXOAMMOCTb HaHeCeHMs NOMOMTHUTENTbHBIX OTpa-
JKAIOIIMX METOK Ha 0OBEKT M3MEPeHNs /ISl TOBBIIIEeHIS TOU-
HOCTU U3MEPEHUNI

B cBA3u ¢ TeM, YTO TaxeoMeTp MOXeT U3MepATb KaK pac-
CTOSIHMA JIO TOYKY, TaK M yron eé HaKIOHA, JaHHOE YCTPOIi-
CTBO OTIMYHO IOAXOAUT /I CUCTEMBI M3MePeHMs yITa OT-
KJIOHEHM:A a3pOAMHAMUYECKUX NTOBEPXHOCTe. I cucTeMsl
IaHHOE CPEACTBO YAOOHO TeM, UTO He TpebyeT 60/IIIOro mpo-
CTPaHCTBA JJIA €T0 YCTAHOBKIL

Crep>XMBaIOIVIM €r0 IpUMeHeHMa (aKTOpPOM ABJIAETC
6oree HM3Kasg TOYHOCTb M3MEPEHMUA, 4eM IIPU MCIIONIb30-
BaHUM CUCTEM JIa3€PHOTO CKAHMPOBAHMS, CIOYKHOCTD €ro Ka-
JMOPOBKY B COCTaBe CHCTEMbI U3MEPEHNA ¥ HeOOXOAMMOCTD
HaHEeCEeHNs Ha 0O'beKT UCIIbITAaHNIT JOIOTTHUTE/IBHBIX METOK.

2. Unxnunomempuol

VIHKIMHOMETP — 9TO IEPBUYHBIN IpeoOpasoBaTess,
OIIpefe/IAIOIIVIT YTO/I HAaK/IOHA 00beKTOB MU IIOBEPXHOCTEN
OTHOCKTENbHO TPAaBUTALMIOHHOTO MO 3eMJIN.

[TpuHIMn paboThl MHKIMHOMETPA OCHOBAH Ha M3MePeHNN
IBYX He3aBUCUMBIX BEKTOPOB: BEKTOpa yCKOpeHUs cBOOOJ-
HOTO IIaJIeHNUA Y BEKTOpa HAIIPSDKEHHOCTY MAarHUTHOTO IIOJIA
3emmn. IlepBuunas undopmanua popMuUpyeTcs B TPEXKOM-
HIOHEHTHOM aKCeJIepOMeTpe U TPEXKOMIIOHEHTHOM MarHUTO-
MeTPUYECKOM JIATUNKeE.

[To KOHCTPYKIMM MHKIMHOMETPBHI IIOAPA3NEAIOTCA Ha
OfIHO-, IBYX- U TPEXOCEBBIE.

B 3aBucuMoOCTM OT MOZeNMN JaTYMKa HAK/IOHA IIPM U3Me-
HEHVM YI/Ia BBIXO/{HOJ CUTHAJI MeHAeTCs MO0 MMHeHO, Tnb0
CHMHYCOMAAIBHO (IIpU aHaJIOTOBOM BBIXO[JHOM CUTHAJIE).

[TpeuMymiecTBaMy MCHONB30BAHUA VHKIMHOMETPOB SB-
JAIOTCA:

- TIIpOBefeHNs INPSAMOIO M3MepeHMsA yINa OTKIOHEHNA
HCCTIeyeMOro 06beKTa;

- IIPOCTOTa KaIMOPOBKIL;

— TIIPOCTOTa BHEAPEHUA B CYILECTBYIOLINE CUCTEMBI U3Me-
PEHUA B CBA3M C BLIXOJHBIM CUTHA/IOM B BUJI€ 9/IEKTPUYECKOI
Be/IMYVHBL;

— BBICOKasl CKOPOCTDb IIPOBEJEHNS M3MEePEeHNUI

Hepmoctatkamy MHKIMHOMETPOB SIB/ISIOTCS:

- HeoOXOAMMOCTh MOHT@)Xa Ha MCCIENyeMOil IOBepX-
HOCTI;

- 6omee HmM3Kasg B  CpPaBHEHMM C  CUCTEMaMU
3D-CKaHVMPOBAHNUS TOYHOCTD M3MEPEHIT;

— He0OIbLION AaNIa30H U3MEPEHUIL.

[IpuMeHeHMe MHKIMHOMETPOB SIB/IAETCS ONHUM U3 Hau-
6o71ee IIPOCTHIX CIIOCOOOB OIpeIe/IeHNs YI/Ia OTK/IOHEHNS T10-
BEPXHOCTENL, T.K. YCTPOICTBO IIPeJHA3SHAYEHO I OIpefe-
JIEHUST TAKUX YIIOB. VX IeTKO BCTPOUTD B TEKYIIIE CHCTEMBI
peructpauyn 1 06pabOTKM JAHHBIX.

HepmocratkamMm [t KPYHHBIX CUCTEM SB/ISAETCA HUSKMUI
[MANa30H M3MepeHuil. B Mmupoko mpuMeHseMbIX pelleHMs]
OH mocTuraer +15°, 4To aOCOMIOTHO HENOCTATOYHO IS M3Me-
PEHVsI OTK/IOHEHMII OPraHOB yIIPaB/IeHNs caMOlIeToB. Takxe
OrpaHIYeHeM SIB/ISIETCsI HEOOXOAMMOCTD YCTAHOBKI €r0 He-

TIIOCPENCTBEHHO Ha MICCIIENYEMOM 00beKTe
CpaBHEHMe BO3MOXXHbIX aJIbTEPHATUB

OCHOBHBIM 9/IEMEHTOM, KOTOPBLII OyfeT BAUATD Ha OLIEHKY
BO3MOXXHBIX peaNn3aluil CUCTeMbl M3MepeHUil, O6YAyT sB-
NATbCA CpeficTBa usMepenmit. [loaTomy mpepmaraeTcsa cocra-
BUTDb HECKOJIbKO KOMIIOHOBOK BO3MO>KHBIX BAPMAHTOB Peai-
3aLMM CUCTEMBI MI3MEPEHMs yITIa OTKJIOHEHUA DY/ BBICOTHI
¥ IPOBECTY MX CPAaBHUTEIbHBII aHAMN3. {7151 ZaHHOT paboThI
HaMU IPEJIaralTcsa CIefyole BapUaHThl KOMIOHOBKHI CU-
CTEM U3MEPEHNA:

O1eHKyY a/bTepHATUB OyHET IPOBOINUTCS C IOMOLIbIO Me-
Tofia [epmeriepa o crefyromM IapaMeTpam:

- TouHocTh M3MepeHMsA yITIa OTKIOHEHUs — OCHOBHOI
IapaMeTp, KOTOPBIN JJO/DKHA YIOBIETBOPUTDH CHCTEMA M3Me-
peHuit;

- YacTora perumcrpanum yria OTKIOHEHMA — BayKHBIN
IapaMeTp, KOTOPbIJI BIMAET Ha CKOPOCTb IIPOBENEHMS JIC-
npiTanuil. IIpy HM3KOIM dYacToTe perucrpaumm IpUAETCS
CIIMIIKOM JONTO fiep>XKaThb Pynb BbICOTBI B TeKylem IIONIO-
JKeHNN

- Bpemst GecripepbIBHOII — BIMsieT Ha MaKCUMA/IbHYIO
MPOJOKUTETBHOCTD MK/ UCTIBITAaHUI.

- BosMo)XHas BapMaTMBHOCTD MSMEPEHMIT — OIIpefenserT
MOTeHLMA J/I pelleHNs NPYTUX U3MEPUTENbHBIX 3a/ad, pe-
IIeHNe KOTOPBIX MOXKET HOTPe6OBaThCs Ha VCIBITATEIBHOM
cTeHfie. 3HaYeHNeE OIPeMle/IeHO SKCIIEPTHBIM ITyTEM.

- CToMMOCTb — OffMH M3 OCHOBHBIX ITapaMeTpos. Cnu-
cTeMa M3MepeHMII JO/DKHA MMeTh KaK MOYKHO MEHbIIYIO CTOM-
MOCTD IIPM COOTBETCTBYIOIIMX XapaKTePUCTUKAX.

Merop Iepmeitepa 3ak/m049aeTcsi B CpaBHEHUY HECKONIbKUX
a/IbTEPHATUB IIyTeM BbIBEJEHUA MHTErPaJbHOIO KPUTEpUs
Tepmetiepa. JJaHHBI KpUTepUil IIpefCTaBIACT COO0I CyMMy
OIIEHOK a7bT€PHATUBBI IO KaXKJOMY U3 KPUTEPUEB OLEHKI.
B xadecTBe KpuTepyeB OLIEHKY OyfeT BBICTYNAThb KayeCTBO
COOTBETCTBMSA KaXK/IOJl anbTepHATMBBI ITapaMeTpaM, Ipefi-
CTaB/IEHHBIM BBIILIE.
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Tabnuua 2

0603HayeHue
BapuaHTa

OnucaHue BapuaHTa

TAX

B kayecTBe cpefcTBa U3MepeHus OyeT MCnoib30BaThcs TaxeomeTp. Ha anemeHTsl Pyns Boicotsl CucTema
KoopAWHaT byaeT 3alaHa XBOCTOBbIM OMEepeHneM B COOTBETCTBUM C NONOXKEHUAMY, YKa3aHHbIMU B NOCTa-
HoBKe 3agayn. 06paboTKa NosyYeHHbIX pe3yibTaTos OyaeT NpoBoanTCs ¢ nomouysio MO cuctems peru-
CTPaLMM [AaHHbIX

©0T

B kayecTBe cpefcTBa M3MepeHus OyLeT MCnonb3oBaThes cuctema otorpammerpuyeckoro 3D ckaHu-
poBaHus. CMCTeMa KOOpAMHAT OyaeT 3a[1aHa XBOCTOBbLIM ONEPEHNEM B COOTBETCTBUM C MOJSIOKEHUAMMY,
yKa3aHHbIMM B nocTaHoBke 3afaun. 06paboTKa nosyyYeHHbIx pe3ynbTaTos OyaeT NpoBOAMUTCS C MO~
MOLLbt0 BCTPOEHHOrO B cuctemy M0 (ans dpopmuposanus 3D-ckaHa o6bekta) u M0 cuctembl peructpalum
AaHHbIX HA OCHOBAHMM MOJEN, pacnonoxeHHoi B cpeie NX Kopnopauuu

JIA3

B kauecTBe cpeacTBa n3mMepeHus GYAET MCNONb30BATLCSA CUCTeMA la3epHoro 3D ckaHupoBaHus. Cuctema
KOOpAMHAT OyfieT 3ajaHa XBOCTOBLIM ONEPeHMEM B COOTBETCTBUM C NONOXEHUSAMM, YKa3aHHbIMU B NOCTa-
HOBKe 3agayn. 06paboTka nosyyeHHbIX pe3ynbTaToB byfeT NPOBOAMTCS C MOMOLLbIO BCTPOEHHOTO B CU-
ctemy M0 (pns dopmupoBaHus 3D-ckaHa obvekTa) u MO cUCTeMbl perncTpaLum aHHbIX HA OCHOBAHUY
mMofenu, pacnonoxeHHon B cpepe NX kKopnopauum

B kayecTse cpeactsa n3mepeHus ByaeT UCNONb30BATLCA UHKAUHOMETP. HKNMHOMETP OyaeT pacnonoxeH
Ha pynie BbICOTbI U BYAET U3MEPATb U3MEHEHWe CBOETO NONOXKEHUs B NpocTpaHcTee. Cuctema KoopamuHat

NHK

OyaeT 3aJaHa XBOCTOBbLIM ONEPEHUEM B COOTBETCTBUM C MONOXKEHUAMM, YKA3aHHbIMI B MOCTAHOBKE 3a-
faun. 06paboTKa NoyYeHHbIX pe3ynbTaToB OyAeT NPOBOAMTCA € noMollbio M0 cucTembl peructpayuu

JAHHbIX

KauecTBO COOTBETCTBUA KaXK/0il U3 a/IbTEPHATUB BbIPa-
JKaeTcA B BOMAX OT aydvirero [4]. Cpeny Bcex 3HaUeHMI] ITa-
paMeTpa BbIOMPAETCSI TOT, KOTOPBIIL SIB/ISETCS HAVITYUIINM
U OTHOCUTENLHOTO HETO ONpeJeNAeTCsA, B KaKOil o€ alb-
TepHAaTMBa COOTHOCUTCS C JIy4Ilell IO Crefyomeir dop-
MyJIe:

X = Xmax - Xi’ (1)

Xmax

I'me X — 3HaueHue mapaMeTpa BRIOpaHHOII albTePHATUBBI
B JIO7IE OT JIy4ILETO;

X .. — HauBbICIIee 3HAYEHNE [TAPAMETPA CPEN MPENCTAB-
JIEHHBIX a7IbTEPHATIB;

X, — 3HaueHMe MapamMeTpa BhIOPAaHHOI aTbTePHATHUBDI.

Ecmm HamnydmmM mas mapaMeTpa ABAAETCA €r0 MUHMU-
MaJIbHas Be/IMYMHA, HAIIPYMEP MOTPeIIHOCTD M3MEPEHNs U3-
MEepPUTETbHOTO KaHajIa UM CTOMMOCTD, TO 3Ha4eHNs MapamMe-
TPOB CIlepBa HEOOXOAVIMO TIPUBECTH B BUJI, IPY KOTOPOM €ro
Hayay4dllee 3HaYeHUe CTaHET MaKCMMA/bHBIM, IOTYy4YMB €ro
obpaTHOe 3HaUeHNe 110 C/Iefyloleil popmyre:

Xi= @)

B ciywae, ecin BaXXHOCTD IapPaMeTPOB, 110 KOTOPBIM IPO-
VICXOZIUT CpPaBHEHNeE, He PABHA, TO K KAK/JOMY ITapaMeTpy BO3-
MOYXHO J06aBUTH BeCOBOIT K03 DuImeHT, 0TOOpaXKatoLiuit ero
B&XHOCTD /ISl CPaBHUBAEMBbIX a/IbTePHATHB. B TakoM cydae
dopmyna (1) mpuMeT CeRyOLINIT BUA;:

X — Xmax Xl K“ (3)

Xmax

Ine K. — snauenne BecoBoro koaduimenra.

OmnpenenuTtsb BecoBOit K03GPULMEHT MOXXHO MO0 HOMTHO-
CTBIO 9KCIIEPTHO, U0 UCIIONb3YsI /IS 9TOTO METO/bI CPABHU-
BaHWsA, TaKue Kak Marpuia N2

ArnprepHaTuBa cuutaercs: 601ee IPUOPUTETHOI, €C/IN MH-
TerpanbHbI KpuTepuil Iepmeiiepa i He€ NpMHUMAET Hau-
MeHblllee 3HaYeHIe.

ITpoBenieM cpaBHeHMe IPEJIOKEHHDBIX a/IbTEPHATUB MEXLY
€060it. 3HaUeHNs [TAPAMETPOB, I10 KOTOPBIM IIPOVCXOMINT OLICHKA,
IUTS KOK[OIT U3 abTePHATHB, IPEICTAB/IEHbI B Tab/muIe 3:

Tabnuua 3. NapameTpbl BO3MOXKHbIX Bap1aLii CUCTEMbI U3MEPEHU

TAX (ulo)) JIA3 WHK Bec

To4yHOCTb M3MepeHUs yria oTkAoHeHus, |'| 0,06 0,002 0,0026 6 0,4
YacToTa peructpauuu napametpos, 'y 3,85 0,00065 0,0005 1000 0,4
Bpems 6ecnpepbiBHO paboThl, Y 20 17,5 16 30 0,2
Bo3moxHas BapnaTus-HOCTb M3MepeHuin,% 0 50 70 0 0,35
CroumocTb, Thic. py6 1448 2801 10185 285 0,5
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Vicnonb3ys metop lepmeiiepa, Momy4aroTcs Clemylome
MHTeTrpa/JbHble OLIeHKY a/IbTepHATIB:

Tabnuua 4

TAX ®OoT JIA3 MHK Bec
TOYHOCTb N3MepeHUs yria OTKAOHeHus, || 0,387 0,000 0,092 0,400 0.4
YacrtoTa perucrpauuu napameTpos, 'y 0,398 0,400 0,400 0,000 04
Bpems 6ecnpepbiBHO paboThl, Y 0,067 0,083 0,093 0,000 0,2
Bo3moxHas BapnaTtMBHOCTL U3MepeHuit,% 0,350 0,100 0,000 0,350 0,35
CToumocTb, ThiC. py6 0,402 0,449 0,486 0,000 0,5

WNHTerpanbHas oueHKa 1,603 1,032 1,072 0,750

Kak BUIHO 13 MMEIOIUXCS TAPaMeTPOB peanusalnii cu-
CTeM, CTaHJApPTHBIE CPELCTBA M3MEPEHNIT TUIIA TAXEOMETPOB
Yl MTHK/IMHOMETPOB Y>Ke O/IM3K0 IpUO/IVKAIOTCS K IIPEfeNy f0-
IIyCKaeMOJl IIOTPeIHOCTY M3MepeHuit. [1pu fapHeitiem pas-
BUTUY TEXHUKU U Y)KECTOUCHUY TPeOOBaHMII K OITyCKaM W3-
MepeHMII TapaMeTPOB OHM He CMOTYT 00eCIednTb U3MePeHMs
B 3aJIaHHBIX AMANa30HaX BEIMINH.

ITepCrieKTUBHBIMU B 3TOM OTHOLIEHUM SIBJISIOTCS CpPef-
CTBa M3MepeHMil Ha OCHOBe 3D-ckaHMpOBaHMA OOBEKTOB.
VIX TOYHOCTH 3HAYUTEIBHO BBIIIE, HO IIPU 9TOM BO3HMKAET
CTIOKHOCTb € 00pabOTKOJ pe3ynbTaTOB B CBA3U C TEM, 4TO
B Ipoliecce cbopa MHGOpPMALUY Ha CUCTEMY PeruCTpaIiun
npuxopuT 06beM MHGOpPMAIMY BbILIE, YeM OHA CIHOCOOHA
oIepaTnBHO 06paboTaTh.

OcobernoCTII 06pabOTKI PE3Y/IBTATOB CUCTEM C OOIBIINM
YJCTIOM Pe3y/IbTAaTOB M3MePEHMIT

OCHOBHOII ~ 0COOEHHOCTBIO
3D-ckaHMpOBaHUS SABIAETCA HEOOXOAMMOCTb 06paboTKM
[AaHHBIX O GOJIBIIOM YIC/Ie TOYEK IIOBEPXHOCTH MCC/IELYEMOrO

VICIIO/Ib3OBAaHUA CUCTEM

o6pexra. [ToMIMO TOTO, YTO TAKUX JAHHBIX MHOTO, OHV TAK>Ke
COOpaHBI € IIOrPEIIHOCTIO0 CUCTEMbI CKAHMPOBAHIIS, YTO Ha-
KJIafibIBaeT TPYSHOCTU Ha 00pabOTKy pe3y/lIbTaToB.

VI3-3a BCTPOEHHOII B CKaHep IIOTPEIIHOCTY M3MePeHNMIt
paccTosiHMe COOTBETCTBYIOILIMX M3MEPEHHBIX TOYeK OymeT
OT/INYATHCS, YTO OyHeT MPUBOAUTH K OLIMOKaM B Ipoliecce
06paboOTKH Pe3yIbTATOB, €C/IM IPOBOJUTD 0OPabOTKY KiIac-
CUYECKMMM MeTojaMu. [ia Toro, 4robnl nsbexaTb TaKMX
npo6eM BO3MOXKHO HCHONIB30BaTh Merton Mownre-Kapro,
KOTOPBIIT 3aK/II0YAETCsI B HAIIOXKEHNN Ha 0OBEKT WM IIPO-
LjecC MHOYKeCTBA CIy4ailHO BBIOPAHHBIX TOYEK Ha OIIpefie-
JIEHHY0 00/1acTh, 60TIbLIIe M3y4aeMoro oobexTa. Onpeyensis
KOJIMYEeCTBO ITOMAMIaHNIT CTy4aifHbIX TOYeK B 00/1aCTh 00D-
€KTa, MOXKHO CyXaTbh 3Ty 30HY [O TAKOLO MOMEHTA, ITOKa
OHa He COBIAJET C MICCTIEAYeMOlt O HOIyCTUMO IOrpeL-
HOCTIL.

[IpuMeHNMO K Hallell 3ajade, BO3MOXKHO OIpee/leHNe
PACCTOSHMSA [0 MCCTIEfyeMOil TOYKe IyTeM MHOXECTBEHHOTO
HaHEeCeHNsI TOUYeK B 00/1aCTh, ONIPee/IeHHOTO Pajiiyca OT Heé.

i)

0.6\

Puc. 5. ABTOKOpPenAUMOHHAA (hYHKLMA CAYYAIHOrO npouecca
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ITommmo 3TOrO, CObpaHHasA MHPOPMAINA MOKET aHA/IN-
3MPOBATbCA HE TONIBKO B PaMKaX pellleHNs 3a/jad aHa/I13a CIIy-
JaITHBIX BEJIMUIH, HO TAK)Ke ¥ CTyYaltHbIX QYHKIIMIL.

AHanm3 ClTyJaHBIX QYHKI[UIT TO3BOJIAET OIlCHNMBATD, Ha-
CKOJIBKO CTaOWIeH MCCIefyeMslii IIporecc. B pamkax Hamrert
3ajlayyl BO3MOXKHO OIIpefie/iATh Ha 6olee paHHEM JTalle,
B IITATHOM /M peXuMe (QYHKLIMOHMPYET CHCTeMa YIpaB-
JIEHMsI PY/IEM BBICOTBI, @ TaKXKe OLeHMBAaThb M3MEHEHNe Ieo-
METPUYECKUX ITaPaMeTPOB P/ BBICOTHI OT BO3JENCTBUSA Ha
HETO 3KCITyaTalIOHHBIX HaIPY30K.

[l 5TOr0 HEOOXOAMMO OIIeHNMBATh ABTOKOPPETALMOHHYIO
byHKIUIO CTyJaifHOTO Ipolecca Bo BpeMennu. Ecim mporjecc
CTalIOHAPEH, T.€. €r0 BEPOATHOCTHBIE M CTATUCTUYECKUE Xa-
PAKTEPUCTUKU HE MEHAKITCA BO BPEMEHM, aBTOKODpPENALN-
oHHaA QyHKLUA OyIeT UMeThb CIelyIomuil Buj. Bug aBTokop-
PeNATIORHOM QYHKIVM MTPeAiCTaB/IeH Ha PUCYHKe 5.

910 OyHeT 03HaYaTh, YTO B IIPOLIECC He ObIIO BHECEHO Ka-
KUX-TN00 BHEIIHNMX M3MeHeHWMiT. Ecmm ske maHHas (yHKumA
VIMeeT HeoObIYHbIe IIVKM, TO 3TO OyAeT 03HaYaTh, YTO B IIPO-
Iecce Ipomsolen c6oit ¥ HeOOXOVIMO BBIABIATD €rO MpH-
YMHBL

JIureparypa:

3aknuyeHue

B crarbe 6blT mpuBefieH 0030p MOCTYIHBIX A/ peasn-
3aIMM CUCTEMbl M3MEPEHNs yI/Ia OTK/IOHEHWs CPENCTB W3-
MepeHnii, ObIIVM IpefCTaB/IeHbl BO3MOXKHbIE BAapUMAHTHI MX
peanusanuy 1 NpoBefieH CPaBHUTEIbHBII aHA/IN3 JaHHBIX Ba-
PUAHTOB.

B xo7ie aHa/MM3a a/IbTePHATIB ObIIO BBIABICHO, UTO MPYMe-
HeHe MHK/IMHOMETPOB B KadecTBe CPECTBA M3MEPeHNs [iis
M3MEepeHNs yI/Ia OTK/IOHEHVSI a9POHAMUYECKIX TIOBEPXHO-
CTell caMosieTa AB/AeTCA 60JIee MPeAnOYTUTEIbHbIM.

Takoxe B paboTe GBI MPEIOKEHBI METOJBI OL[EHKI MHO-
KeCTBa IO/TyYeHHBIX TapaMeTPOB B BUJE CTyJallHbIX ITapaMe-
TPOB U CTy4alHBIX (PYHKIINIL, @ TaK)Ke KaKlie BBIBOJBI MOXKHO
Ce/aTb Ha UX OCHOBe.

[Mony4yeHHbIe B XOf€ HAMMCAHNUS CTAThJ MaTepUasIbl IPK-
MeHAITCA Ha npaktnke B ITAO «fkoBmeB» mna cosmaHms
creHia (YHKIVIOHA/IIBHBIX WCHBITAHMII XBOCTOBOTO OIle-
pennsaA. Ha ux ocHoBe poBopiATCA paboThl IO pa3paboTke cu-
CTeMBI M3MEePEHUIT YI/Ia OTK/IOHEHMsI Py BBICOTBI CaMoOJIeTa
MC-21-310.

Yexpooxes H. B. Camonér An-124. KoHcTpykuusa xBocToBoro omnepenns — Camapa: uszi-Bo CaMapcKoro yHuBepcureta, 2016;
2. Ceppeposuu B. A. HazemHoe asepHoe ckannposanue: Monorpa¢us / B. A. Cepaeposuy, A.B. Komuccapos, [I. B. Ko-
muccapos, T. A. llupoxosa.— HoBocnbupck: CITA, 2009;
3. Ipyspesa E. A, Opnosa E.IO. [IpumeHeHne umpoBbIX TEXHONOIMII B M3Y4YEHMM MaTepUaIbHBIX 00BEKTOB [O/ek-

TpOHHBII pecypc] // bamanngyuckme urenus, 2018 r. URL: https://cyberleninka.ru/article/n/primenenie-tsifrovyh-teh-
nologiy-v-izuchenii-materialnyh-obektov (mara obpamenns 23.09.2024);
4. A. A Bbopogkus, I A. Epumenko. CuCTeMHBII MHXXMHUPUHT /51 OMCKA TEXHIYECKUX peliennit. Beenenne. CO0pHMK

nmekuuit, 2019.
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MEIUIINHA

Ponb aMmunuHa B natoreHese caxapHoro Anabera BTOPOro tuna

bonnesa Mapusa BayecnaBoBHa, CTYLEHT;
lynaesa AMuHa TumypoBHa, CTYAEHT

Hayunbin pykoBogutens: Kaiitykosa [13epacca WropesHa, cTapwunini npenogasatens
CeBepO-OCETMHCKaﬂ rocynapCcrseHHas MeguunHCKaa akafjemua (F. BJ'IaJJ,VIKaBKa3)

B cmamve nposoaumc;l cucmemamu4eckKutl 0630p umepamypul, l’lOCBﬂM@HHblﬂ ponu amunuHa 6 namozeHese caxapHozo oua-

bema 81MOpP020 muna.

Kntoueswvte cnosa: IAPB, uncynum, caxaproiti Ouabem, yene800Hblli 00MeH, no0Heny00UHAS JHere3a.

efb: VI3yyeHne o6pa3soBaHysA aMIWIVMHA U €T0 POJIM B IIa-
ToreHese caxapHoro auabera II tuma

Caxapnutii ouabem (CJ]) — 3T0 rpymma MeTabOINYeCcKIUX
(oOMeHHDIX) 3ab07MeBaHMII, XapaKTEPU3YOLINXCSI XPOHUYe-
CKOVI TUIIEPIIMKEMUEN, KOTOpas AB/IAETCA Pe3y/bTaTOM Hapy-
IIEHVIs CeKPEeLM MHCY/INHA, IeVICTBIUS MHCY/INHA WK 060MX
9THX (PaKTOPOB.

ITo MexaHM3My HapylleHUs IJIIOKO3HOTO OOMeHa ca-
XapHBI AuabeT paspensior Ha gBa Tuna. CaxapHuiii ouabem
1 muna (uncynunoszasucumoiii duabem/1oeeHunvHuiii): Ecnm o
PAAY IPUUMH HOPKETyLOYHAsE JKele3a HaulHAeT BhIpabaThl-
BaTh HEJOCTATOYHOE KOMMYIECTBO TOPMOHA MM BOBCE €ro He
MIPOM3BOJMTH, BO3HUKAET IATOIOTNIECKOE COCTOSIHME, KTac-
cupunypyemMoe Kak guabet 1 Tima.

B HacTos11ee BpeMs BbIsIB/ICHDI TOKCHHBI, YHUYITOXKAIOLIVIe
CEKPETOPHYI0 (PYHKIIMIO XKeTesbl, BUPyCHble MHDeKIM, 6axK-
TepuajbHble TTAHKPEATUTDI, JaXKe ayTOMMMYHHbIE PacCTPOIi-
crBa. IlaTo/morust MOXXeT BOSHMKHYTb AK€ B OY€Hb IOHOM
BO3pacTe. EAMHCTBEHHBIM CIIOCOOOM TePATINU ABJISIETCS UHD-
eKI[IOHHO€ BBeJleHMe IIPerapartoB MHCYINHA. JJaHHBI THUII
HeM3/IednM, U IIpueM FOpMOHa CTAHOBUTCS TOXKM3HEHHOIT He-
00XOIVIMOCTBIO.

Caxapuviii Ouabem 2 muna (UHCYTUHOHE3ABUCUMDLLL).
ITo psify IpUYMH MOXXET BO3HMKHYTb HEBOCIPUUMYNBOCTD
KJIeTOK MUIIEHeil K MOJIeKy/lIlaM TOpMOHa. B pesynbrare mop-
JKeTy[IOYHAs JKee3a BbIpabaTbiBaeT HY)KHOe WM JjaxKe U30bI-
TOYHOE KOJIMYEeCTBO TOPMOHA, HO €€ KIeTKM CTaHOBATCs He-
BOCHPUUMYMBBIMU (PE3MCTEHTHBIMM) K HeMy. VITor srtoro
€601 TOT )ke — TIOBBIIIEHNUE YPOBH;I ITIIOKO3bI B KpoB1. Tak Kak
mpo6eMa 3aK/II04aeTcsA He B HeloCTaTKe MHCY/INHA, erO BBe-
JleHMe He B/IMAET Ha TedeHue OOe3HIL..

Daxkmoput pucka:

1. HacnencTBeHHOCTD (meTy, BHYKY, [BOIOPOIHbIE POX-
CTBEHHMKM OONBbHBIX VIHCYTMHOHE3aBUCHMBIM FUA0ETOM).

2. Hexoropble BUpyCHble MH(EKIUY — KpacHyXa, SIufie-
MIYECKUII TapOTUT UMEIOT K 6eTa-KIeTKaM IOIKeTyL0YHO
XKeJtesbl CIelyPUIecKyo ayToarpeccuio.

3. V36prTOuHOe ymOTpebreHMe JIETKOYCBOSIEMBIX —YI-
JIEBOZIOB, TO €CTb YIJIEBOZOB, KOTOpPbIE OBICTPO MOCTYMAIOT
B KPOBb I Cpa3y Ke UCIOIb3YITCA B Ka4eCTBe sHeprun (Ja-
CTO€ pasfpakeHMe MHCYIIAPHOTO alapara IpUBOJUT K €ro
MCTOILEHNIO).

4. Oxupenne. B >x1poBoJi TKaHU IPOUCXOAUT CHIDKEHME
qyBCTBUTEIbHOCTY PelleTOPOB KIeTOK K MHCynuHy. [Tpn oxu-
pernu II creneHn BeposATHOCTD 3a60/I€Th A1abeTOM YBeIIYN-
BaercA B 4 pasa, nmpu III-V crenenn oxxupenna — B 30 pas.

5. CrpeccoBble cutyauuy. Ecimu y mni Ha ¢oHe cTpecca
BO3HIUKAeT IIpexofslee IOBbIIIEHME ITIIOKO3bI B KPOBM [0
7,3-7,4 MMONb/ .

6. Vuremndeckass 60mesHb Cephlia M apTepuanbHas M-
mepTeHsusi Moboro reHesa (M3-3a CKIEPO3MPOBAHNS U THa-
JIMHO3a COCY[OB HAPYILIAETCs MUTaHNe 6eTa-KIeTOK I UX Ja-
CTUYHASA TUOEND).

7. Bospact crapie 50-Tu s1eT.

8. PopmcTBeHHUKM MTI0fielt, KOTOPble MMeNN OXKUPEeHe U ca-
XapHBIIT ArabeT, JaXke eCIy Y HIX CaMMX Macca Te/la B HOpMe.

9. Hekoropble reHeTudYecKue u SHAOKPMHHBIE 3abore-
BaHUA.

10. InuTenbHpll IpUeM JIeKapCTB, KOTOPble pa3pylIaloT
yHCymuH. K HUM OTHOCATCA: INIIOKOKOPTUKOM[BI (IIpemHuU-
3aJI0H), BCe MOYETOHHbIe (KpOMe BEpOIIIMPOHA), ICUXOaK-
TUBHbIE BelleCTBa, IPOTUBOBOCIANNTENbHbIE, TIepOpaTbHbIe
KOHTpaleNTUBDIL.

11.7KeHIUHBI, poXKaBIIMe >XMBBIX VI MEPTBBIX METell,
BecoM bortee 4 Kr

12.3a60eBaHys NeYeH) Y HOMPKETYL0YHOI XKele3bl.

Amunur (OCTPOBKOBBIIT aMMTOMAHBIN moumentyy,. (islet
amyloid polypeptide — IAPP)) — mpencraBnsier co6oit mer-
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TUAHBIL TOpMOH ¢ 37 ocrtarkamu. IlemTup uupKynupyer
B KPOBM B IBYX (OopMax: aKTMBHO—-HETIMKIPOBAHHOI (OKOMIO
50%) ¥ HeaKTMBHOI IIMKMPOBAHHOIL.

Bnepsblie 6611 BbIfEe/IeH B 1986-M TOAy 13 BHEKIETOYHBIX
aMMIJION/JHBIX OCTPOBKOBKBIX OT/IOXKEHMII JTIofieil nnabe-
TUKOB BTOPOTO TUIIA ¥ CTPajaloLIVX VHCYIMHOMOI. B ¢u-
3MOIOTMYECKUX YCTIOBUAX aMUNH TOKANM3yeTCs B TeX ke ce-
KpeTOpHBIX TpaHynax B-knetok OJI, 4To U MHCYNIMH, BMeCTe
C KOTOPBIM OH CEKPETUPYIOTCS B OTBET Ha OOIIMe CTUMYIIBI,
He OTK/IaJbIBAsICh B OCTPOBKAX.

Cekpeunsa aMmInHa, KaK U MHCYINHA, CTUMYIMPYeTCA
[PUEMOM IINIIN, BBEEHVIEM ITIOKO3bI (OpabHBIM U ITApEHTe-
paIbHBIM), I/IIOKarOHA, APTMHIHA, @ TAK)Ke HEKOTOPBIMIL areH-
TaMu, KOTOpbIe He 3aTParuBai0T MHCY/INH, HarlpuMep, anbda-
(baxTop HEKpO3a OIYXOJIM I KUPHbIE KUCTOTHI.

[Togo6HO MHCYNIMHY, BBICBOOOX/EHIE AMIIMHA TOPMO-
3UTCS TOJIOJAHNEM, TUIIOIIMKeMMeN, SK30T€HHBIM WHCY-
JITHOM, COMaTOCTaT/HOM.

OcHoBHBIMU 3¢ deKTaMIt STOr0 HENTH A SIB/IAETCS TOJaB-
JIeHMe TIPOAYKUVY MHCYNIMHA, CHIDKeHUEe apTMHUHCTUMY/INU-
POBAHHOII CeKpeLu III0KaroHa 1 (GopMuUpOBaHIe MHCYIN-
HOPE3UCTEHTHOCTY B MBIIIEYHOI, HO HE B )KMPOBOJ TKaHIL.

HepnaBHO mOMy4YeHbI CBUETENbCTBA B II0/Ib3y AaHOPEKCIUe-
CKOTO JIeVICTBYISI aMIJIVHA.

[IpennpoaMunnH — 3TO MpeAIIeCTBEHHUK TOPMOHA aMM-
NIMHA, KOTOPBIII IIPOM3BOAUTCS B [3-KI€TKAX IIOMKENTyLOYHOI
Kemespl. llpenpoaMmnnH TpencTaBiseT co60it GOIbIION
NIpeuIeCTBEHHMKOBBIN 0€JI0K, KOTOPBINI COCTOUT N3 CUT-
HaJIbHOTO TIenTuza, aMmmnnaa n C-mentrpa. IIpenpoammny
CUHTe3MpYyeTCs B 3-KJIeTKaX IIO[KeIYLOYHOI JKele3bl B pe-
3y/IbTaTe TPAHCKPUIIMM TeHa MpernpoaMmianHa. 3aTeM OH
IpeTepreBaeT HECKOABKO IOCTTPAHCIALMOHHBIX MOAMUU-
Kaluil B TOb/PKMEBOM aIlIapaTe ¥ CeKPeTOPHBIX BE3UKY/IaX,
BKJ/IIOYAsl y/ja/lieH)e CUTHA/JIbHOTO MeNTHja ¥ paspe3aHue
IIPOMEXYTOYHBIX IIeNTH/OB, YTOOBl 00pa3oBaTh aKTUBHBII
aMMIMH. 00ILiasg CTPYKTypa INpelpoaMUINHa MOXKeT OBITh
npepcraBieHa kak: CurHampHbIi mentuj — [N-koHer] —
Amvunnna — C-nentug — [C-xoner][IpumepHas gnnHa mpe-
IpoaMWINHA COCTaB/sieT 0Kojo 110 ammHOKuMCHOT [1].

Sppexmor amununa — $usuonozuveckie. AMIUINH Pery-
JIMPYeT YIJIeBOAHDI OOMEH Kak IIapTHep MHCY/INHA.

OcHoOBHast Macca UCCIeOBaHMI, KaCAIOIUXCS aMVJINHA, IT0-
CBellleHa 3Y4YeHNIO eT0 BIMAHME Ha TOMeOCTa3 I/II0KO3bl. YCTa-
HOBJIEHO BO3[ENCTBME aMWIMHA Ha MeTaboMu3M YITeBOJOB
CKeJIETHOI MbIIIIIbI, T7le OH CHIDKAET CMHTE3 I/IMKOTeHa, YCUIU-
BaeT [TIMKOTeHO/MN3 1 00pa3oBaHue JTAKTaTa, a TAKXKe TOPMO3UT
TPAHCIIOPT U 3aXBaT IVIIOKO3BL. B IeyeHU aMmmH Om0Kupyet
BBI3BaHHOE MHCY/IVHOM IIOJJaB/IeHNI BBIOPOCA IIIIOKO3DL.

AMWIVH MOXeT OKasblBaTh TOKCHYECKOEe [eiiCTBMEe Ha
nporudepupyomie p-KIeTKy, BbI3bIBas B HUX armonTos. Ero
TUNEPIPOAYKINA B TPAHCTEHHDIX IMHMAX MBIl IPUBOIUT
K BO3HUMKHOBEHMIO caxapHoro guabera. OfHaKo MHCY/IMH3a-
BrcuMbIll caxapubiii guaber (MI3C[I) ne mpuBoput kK dop-
MJPOBAHUIO aMUION/]a B OCTPOBKAX ¥ CONPOBOXKAAETCS I10-
HIDKEHHOI MPOAYKIMeil aMUIMHa B Pe3ynbTaTe JeCTPYKLNUM
P-KJIeTOK.

B Hacrosuiee BpeMsA aMMIVH PacCMaTpUBAIOT KaK TPeTHi
OCTPOBKOBDIIT TAHKPeaTUYeCKIiT TOPMOH (HapsIAy C MHCY/TMHOM
U IJIOKarOHOM), YYacTBYIOIIVX B IOfJep)KaH)Me TOMeocTasa
IJIIOKO3BL. VI3BeCTHO, 4TO 3yI/IMKeMIA Y 3[0POBBIX JINL IOAep-
JKMBAETCA Pery/IALyell IIPUTOKA [IIOKO3Bl B LIUPKY/IALUIO U eé
orToKa. [IocTyIIieH1e II0KO3bl B KPOBEHOCHAS PYC/IO 3aBUCUT
OTYACTU ¥ OT AMMU/IMHA, KOTOPDIii YYaCTBYET B PETYNALMA OIIO-
PO’KHEHMA >KeMyfiKa M CeKpeLMy ITIOKaroHa 1ocse efbl. Iimo-
KaroH U MHCYINH KOHTPOIMPYIOT CKOPOCTb NMPORYKLMN IJIIO-
KO3bI IIeYeHbI0. BBIXOJ] ITIIOKO3bI 3 LNUPKY/IALVN 3aBUCUT OT
MHCY/IMHA, KOTOPBII PerylupyeT e€ yTWIM3AlLMI0 B MBIIIIIAX
U IIeYeH, @ TAKoKe TOPMOSUT CeKPeLMIO [/II0KaroHa.

BHenmankpeaTtnyeckyue fefiCTBMA aMWIMHA HPOABIIAIOTCA
3aMETHBIM YTHeTeHNeM WHCYINHCTYMYIMPOBAHHOIO CHH-
Te3a [/IMKOTeHa I OBBIIIEHHOr0 00Pa30BaHs IAKTATA B CKe-
JIETHBIX MBIIIIAX; YMEPEHHON aHOpEeKCHell U YTHeTeHUeM
CKOPOCTH OIIOPO>KHEHMA JKeTyKa; MHIUOUPOBaHUEM JKeITy-
JOYHOJ CeKpeLuy; CTUMY/IALMel PeHMH—aHTMOTeH3H—a/Ib-
JIOCTEPOHOBOI CHCTEMbI; Ba3OAMIaTallMell I yTHETEHNEM pe-
30pOIMM KOCTHON TKaHM. YKasaHHble 9((eKThl aMUINHA
ABJIAIOTCA C/IENCTBMEM €T0 IapaKpMHHOI'O, TOPMOHAIBHOIO
U LIEHTPAJIbHOTO JIe/ICTBHA.

K BHyTpuIaHKpeaTM4eckyM BIVAHUAM aMWIVHA OTHO-
CATCA: YTHETEHMe CeKpeluy WHCYIMHA M IJIIOKaroHa, CTHU-
MY/IALNA BBICBOOOXKIEHMsI COMAaTOCTAaTMHA, a Takke 00-
pasoBaHue (GUOPUIT aMWION[A, KOTOpPblE, HAKAIUIMBAsCh
BHYTPUKJIETOYHO, CIIOCOOCTBYIOT ~YMEHBIIEHNIO KOJINde-
cTBa OeTTa-KJIeTOK IIOCPENCTBOM YCHU/IEHNA IIPOLIECCOB aIlo-
IITO3a JI/VUIV HEeKpo3a M TeM CaMbIM YBEeTNYEHUIO CKOPOCTU
pasBUTMA aOCONMIOTHON MHCYIMHOBOM HEZOCTAaTOYHOCTY
y 60/IbHBIX CaxapHbIM AMabeToM BTOPOTO THIIA.

OKCIlepyMeHTa/IbHble MCCIeNOBaHMA TI0KA3aIM BBICOKYIO
TOPMOHA/IbHYI0 aKTUBHOCTb aMWIMHA B OpPraHM3Me y >KU-
BOTHBIX ¥ Ye/lOBeKa. AMWIMH VHIMOMPYeT aprUHUH-UHLY-
IIIPOBAHHYIO CeKPELVIO IVIIOKaroHa. B akcrepuMenre y >xu-
BOTHBIX IJIIOKarOH-MHIMOMpYIOI[asi aKTUBHOCTb aMIJIVMHA
IpeBbllllajla TAKOBYI0 IJIIOKarOH-TIOZOOHOrO IenTupa-1B
MIeCTb pas. AMIINH CIHOCOOCTBYeT 3aMe[JIeHMIO OMOPOXK-
HeHUsI XKeIyAKa, IpUYeM B 3HAUUTETIbHO OOJBIIeNl CTEleHN,
yeM Takue MHKpeTwHbl Kak ITIII-1 m XomenucTOKMHMH.
Haunpi cnenudndeckuit 9¢¢dexT aMWIMHA peanusyercs
4yepes BO3JENICTBME Ha YPOBHE LIEHTPA/IbHONM HEPBHONM CU-
CTeMBI IIOCPEICTBOM JIe/ICTBUA Ha n. Vagus [2].

Ponv amununa npu CJJ. ObHapys>xkeHbl 3P QeKTh CBUMe-
TE/IbCTBYeT O IPMYACTHOCTM aMMIMHA K IIATOTeHe3y caxap-
HOTrO fuabera BTOPOrO TUIIA, IPEXE BCEro K Pa3BUTLIO NH-
CY/IHOPEe3UCTEHTHOCTH.

Y OGONbHBIX caxapHBIM AMA0ETOM MMeeTCsl HefoCTaTod-
HOCTB CeKpelu1 3TOr0 TOPMOHa, 06/1a/jaolIlero BayKHeIIMMM
¢dusnonornyeckumu cporicreamu. Ero HakoruieHue B 6eTTa-
KJIeTKaX MOMKeTYLOYHOI JKele3bl IIPUBOAUT K 0OpasoOBaHUIO
AMIUION/A, YTO MOXKET CYIeCTBEHHBIM 00pPa30M CKa3aTbCsl Ha
(DYHKIVIOHATBHO aKTMBHOCTM OeTTa-KIeTOK U JaXke IpuU-
BECTH K VX TUOeI.

Haxomnnenue amunonsa ABIAeTCA OfHUM U3 YaCTIX IATO-
JIOTMYEeCKUX V3MEHEHMII OCTPOBKOBBIX K/IETOK, MMEIOLINMXCS
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y 6O/IbHBIX CaXapHBIM AMabeTOM BTOPOro THIA. AMUIONIHbIE
¢ubpunnpl  06MAKAIT  UTOTOKCHMYECKUMMU
¥ MOTYT OKa3bIBaTh 3HAYMTE/IBHOE BO3ZEICTBIE HA (PYHKIINIO

CBOJCTBaMM

B-xmeTok. B3amMocBA3bL MEXJy HaKOIUICHMEM aMIJIOMHA
u passuteM CJ[I2 He ABIAETCA OKOHYATETbHO M3YIEHHON
U3-3a OTCYTCTBUA BO3MOYKHOCTH MTOTYy4YeH)A JAHHBIX in Vivo.
OpHAaKO OYEBUHBIM ABJAETCSA TOT (PAKT, YTO 3HAYMTENTbHOE
3aMeleH1e -KIeTOK aMIIONJOM KOPPEIUpyeT CO CHIDKe-
HIeM ¥ YTPaToil (PYHKIMN OCTPOBKOB IIOIKETYLOUHOI JKe-
nespl. B ycnoBuax in vitro momummepusanym IAPP mpenar-
CTByeT MHCYIMH. DTO O3Ha4YaeT, YTO CTabWIM3alys MenTua
107l BO3JIEJICTBMEM MHCYIMHA TPENATCTBYET €ro OIUToMe-
pusarm u popmuposanuo GuOpUIIL. VIHTEpecHbIM ABIA-
eTCsl TOT AKT, YTO IIPOMHCY/INH TAaHHBIM CBOJICTBOM B OTHO-
mennu IAPP He o6majjaeT u He CBSI3bIBa€TCSI B CEKPETOPHOIN
rpaHyse 3-kneTkn. VIHCYIVH xe myTeM pOPMUPOBAHNS reTe-
poruMepa ¢ aMWIMHOM B IpaHy/le MHIMOUPYeT OIUTOMepu-
sanuio IAPP u popmupoanue pubpuui.

Takum o06pasoM, HapylleHMe IIpeBpalleHUs MPOMHCY-
JMHA B MHCY/IMH MOXXET BJIMATD Ha IIPOLECC aMU/IONOreHe3a
y 6ompbix CII2. B cBOI0O Ouepenb HapylleHUe IPOLECCHHTA
prolAPP B IAPP mpumBomur k 00pa3soBaHMIO aMIJIOMJOIO-
TOOHBIX GUOPM/IT B IePUKANVIAPHOM IPOCTPAHCTBE.

ITocnemoBaTenbHOCTD MAaTOMU3MOTOINMIECKUX U3MEHEHNI],
HPUBOJAIIMX K aMUJIOUIO3Y U HOCTeRyollell JUCPYHKIUN
B-KIEeTOK MOXHO IIPefCTaBUTh ClefyiomuM obpasom. Pak-
TOPBI BHEIIHEN Cpefbl: MaJIOMOABIDKHBIN 00pas >KM3HU, U3-
OBITOYHOE NOTPeb/IeH e KIPOB )KNBOTHOTO IIPOMCXOXKIEHNL,
OXHUpeHNe ¥ T.J. W/VIN TeHeTNdecKas IIPefpacIIooxKeH-
HOCTb K AMabeTy IPUBORAT K PasBUTHUIO HApYLIEHHOI TOIe-
PaHTHOCTH K ITII0OKO3€. DTO COCTOSHME aCCOLMMUPYETCH C JIUC-
byHKIIMET 5-K/IEeTOK, CBS3aHHOI ¢ M30BITOYHOI IPORYKIIMEl

JInreparypa:

1. https://pubmed.ncbi.nlm.nih.gov/7672355/

HOpoMHCynMHA. HapylieHre cOOTHOLIGHMs BHYTPUKIETOY-
Horo nponHcyanHa u IAPP npusoput x popmupoBanuio du-
OpW/UT 1 epUBACKY/LIPHOMY HAKOIICHNIO aMIION/A, C HETIO-
CpenCTBEHHBIM COIPMKOCHOBEHVEM C 6a3abHOI MEMOPaHOI
KamwuripoB. CodeTaHue yXKe MMeOIIeViCA HapyLIIeHHON
¢dyHKIVM -KIeTOK, HaKOIUIEHNEeM HeOOJIbIINX KadecTs (u-
OpMIT ¢ W3MEHeHHeM CUTHAIbHOI CUCTeMBl MeMOpaHBI
KIeTKM elje OO/Ibllle YTHETAIOT CEKPETOPHYI0 aKTMBHOCTD
KIeTok. [lanbHeiilllee HaKoIIeHMe (GUOPUIT aKTUBUPYET
IPOL[eCC AIONTO3a M AeCTPYKUMM f-KIETOK. [INTeTbHOCTD
BBIIIEIIEPEYMCIEHHBIX PeaKIMil MOXeT COCTaB/IATbL OT He-
CKOJIBKUX JIET [IO JecaTuneTnin [3].

Bb1600b1. AMMITUH — MHOTO(MYHKLIMOHATbHbII HEITU/HbII
TOPMOH, CEeKpeTUPYeMblil BMeCTe ¢ MHCYINHOM B B-kieTkax
OCTpoBKOB JlaHTepraHca MOKeTyROoYHOI! Kenme3bl. Ero 6mo-
normdeckye 9¢pexTsl MPOABIAITCA KaK BHYTPH, TaK U BHE
TIO[I>KE/TyJOYHOII JKeIe3bl

YpoBeHb aMM/IMHA B KPOBU M3MEHACTCA NPY HapyLICHUN
TOZIEPAaHTHOCTM K IJIIOKO3€ M CaXapHOM pamabere BTOPOTO
tuma. Cofiep)KaHye aMUIVHA MOXeT OBITh IOBBIIIEHO MY Ca-
XapHOM AnabeTe BTOPOTO TUIA ¥ CHYDKEHO MY IIEPBOM THIIE

AMWIVH y9acTByeT B PETy/ISILINY YITIEBOFHOTO OOMeHa KaK
napTHep MHCyMHa. OH OKasbIBaeT BO3ZENICTBYE Ha MeTabo-
JIM3M YITIEBOZIOB B CKeJIETHOJ MBIIIIIe 1 TIeYeHN, @ TAKXKe CIIO-
COoOeH BBI3bIBATD AIONTO3 3-KJIETOK MOJPKETYIOYHON XKeTe3bl

Ponb aMuIHa BO BTOPOM TUIIE CAXapPHOTO rabeTa 3aKIIio-
YaeTCsl B yIACTHUM B [TATOTeHe3e, IPUBOJAIEM K YMEHbIIIEHIIO
YYBCTBUTEIPHOCTY K MHCYIMHY M Pa3BUTHIO HEJOCTATOY-
HOCTM VMHCY/IMHA Y HEKOTOPBIX IalyeHToB.Takum o6pasom,
aAMIIVH UIpaeT BaKHYIO POJIb B PETYIALUY YITIEBOXHOTO 00-
MeHa 1 MOXeT ObITh MOTEHIIMATbHBIM (PaKTOPOM B PasBUTUN
U PETy/IALNY CaXapHOTo A1abera.

2. https://cyberleninka.ru/article/n/novye-pankreaticheskie-gormony-amilin-obzor-literatury

3. https://www.dia-endojournals.ru/jour/article/view/6501

XpOHW-IECKaﬂ noyeyHasa HeAOCTATOYHOCTb

HumeHnko CBeTnaHa AnekcaHApOBHA, Bpay-TepanesT
HaunoHanbHblit Hay4YHbI MeaULUHCKII LeHTp (r. AcTaHa, KasaxcTaH)

poHmYecKas moyeyHas HemocTaTouHOCTh (XITH) — cum-
IITOMOKOMIIZIEKC, Pa3BMBAIOIMIICA B pesy/nbTaTe IOCTe-
neHHOI rmbeny HepOHOB mpy MOOOM MPOrpeccUpyoLIeM
3a60/1eBaHUY [TOYEK.
3amenyieHre U IpefoTBpaleHne IPorpecCupoBaHUA XPO-
HIYEeCKUX 3a00jIeBaHMil IOYeK IpefcTaB/ieT coO0 OfHY 13
cepbe3HeNINX MpobmeM coBpeMmeHHOI Hedpomornu. Pas-
BUTME MTOJABIIAIONIET0 GOMBIINHCTBA XPOHNYECKIX 60sIe3Hel
IOYeK COMPOBOX/AeTcs moTepeil QYHKIMOHUPYIOLUX Hed-

POHOB, CHIDKEHMEM IOYeYHBIX (PYyHKIMY M pasBUTHMEM IIO-
4eYHOI HEJJOCTaTOYHOCTH.

Knaccndukammsa cragyim XpoHYecKoll MOYeYHOI Hef0-
CTaTOYHOCTM:

1. JIarenTtHas. [Iporekaer 6e3 BhIPa>KEHHBIX CUMIITOMOB.
OG6BIYHO BBISB/IETCS TOMBKO IO Pe3y/IbTaTaM YITyO/IeHHbIX
KIMHUYeCKnX uccneposanuil. Kimy6oukoBas unbrpanys
cHIDKeHa 10 50-60 MI\MIH, OTMEYaeTCsl TepUoANYecKas Ipo-
TEUHYPUSL.



“Young Scientist” - # 40 (539) - October 2024

Medicine | 53

2. KomnencuposaHHas. IlanyeHTa O6eCIIOKOUT IIOBBI-
IIeHHasl YTOM/IEMOCTb, OLylLleHNe CYyXOCT BO PTY. YBeIu-
JeHMe 06’beMa MOUY IIPY CHIKEHNU ee OTHOCUTENbHOI! I/IOT-
Hoctu. CHIDKeHMe KIyOouKkoBoit ¢uisrpanun 5o 49-30 mim\
MuH. [ToBbIlIeH YpOBEeHb KpeaTHHIHA ¥ MOYEBIHBI.

3. VInTepMuTTHpYIOmasA. BpIpa)keHHOCTb KIMHNYECKUX
CUMIITOMOB YCU/IMBaeTCs. BO3HMKaIOT OCIIOXKHEeHN, 06yCIIOB-
nenHble HapacTawoeit XITH. CocTosHMe manyueHTa U3MeHs-
eTcst BOHOOOpasHo. CHdKeHMe KIy6OuKOBOI (uibTparyun
mo 29-15 mia\MuH, anupos, CTONKOe IIOBBIIIEHME YPOBH:A
KpeaTVHJHA.

4. TepmMmHambHasA. XapaKTepU3yeTCs IIOCTEIIEHHBIM CHI-
JKEHMEM JIMypesa, HapacTaHMeM OTEeKOB, TPYOBIMM Hapylle-
HMAMH KUCTOTHO-IIEJIOYHOTO U BOJHO-COTIEBOTO OOMeHa.
Hab6mromaroTcst sIBIEHNUsT CEpHeYHON HENOCTATOYHOCTH, 3a-
CTOIIHbIE SIBJIEHVSI B II€YEHU I JIETKMX, HUCTPOQUs MedeHn,
TIO/ICEPO3UT.

ITouykn, urparoiiye BaKHENIIYI0O PONIb B 3KCKPeLUUN pas-
JIMYHBIX MeTabOMUTOB M obecreyrBarole BOTHO-9/IEKTPO-
JIMTHBIN ¥ OCMOTHMYECKMII TOMeOCTas, 006aaloT 6OIbIINMI
KOMIICHCATOPHBIMI BO3MOXKHOCTSIMU, U Tubenp maxe 50%
OT 00Iero KOMM4ecTsa ABYX MIUIMOHOB He()POHOB MOXKET
He CONPOBOXMAATbCA HUKAKMMM KIVMHWYECKUMU IIPOABIIe-
HUAMU. B mpakTmke BCTpeyaroTcs COydau, KOIZla OCHOBHOE
3aboneBanue, sBuBLIeecs npuumHoit XITH, mmarnoctupy-
eTCsl CIUIIKOM Ho3HO. Hepepko moBofoM A1st mepBoro obpa-
IIeHMA K Bpady CIy>KaT KIMHUYeCKNe IPU3HAKN y>Ke Pa3BbIB-
murica XIIH. B atom ciydae Bpad y>Ke OLIEHMBAET TAXKECTh
3a00/IeBaHNI ¥ ITIABHOIT Lje/IbI0 Tepanuy GyfieT TOIbKO COXpa-
HeHJe 0CTaTOYHOJ QYHKIVIM IOYeK U TOPMO>KEHNUe JJaIbHell-
ILIETO TIPOTPeCcCUpPOBAHS OONTe3HN.

[Tpu xpoHMYeCcKOIi I0UE€UHOI HelOCTATOYHOCTH 13-3a Pa3-
JMYHBIX TPUYMH IPOUCXOAUT 3aMellleHue I0YeYHOI TKaHU
pyO110BOIT, CTPYKTypa MOYEK MEHsIeTCs, IUIOMA/b 3J0POBOIT
TKaHJ COKpalljaeTcs, B pe3y/IbTaTe 4ero 06veM puibTpyeMoir
KpOBU IIOCTeIIEHHO CHIDKaeTcA. [Ipu aTom ocraBmmecs, Kiy-
OOYKM M KaHa/IbIBl TUNEPTPODUPYIOTCHA, YCUNUBAA CBOIO
GYHKLUIO 711 KOMIeHcauuy aToro cocrosius. [Toreps 75%
TKaHU I0YeK HPUBOAUT auinb K 50% CHIDKeHus: oObeMma
¢buIbTpanuy KpOBUL.

Kak crnencrBme, cHyxaetcss 06beM GUIbTpanuyu KpOBI,
B OpraHy3Me HapyIIaeTcsl COOTHOLIEHMe BOMDI M COTIell (9/1eK-
TPOJINTOB), YTO HPOABIAETCS TOIIHOTON, PBOTON, MbIIIEY-
HBIMY IIOfIePTMBAHNUAMIY, B TKAHAX HAKAIUIMBAETCA KUTKOCTD,
YTO HPOABIACTCA OTEKaMM, ONBINIKON (113-3a HAKOIUIEHMA
KUJKOCTM B JIeTKMX). IIIOTHOCTD MO4YM yMeHbIIaeTcs, OHa
CTaHOBUTCA 60JIee CBETIION, NAlMeHTa Ha4MHAIOT 0@CIIOKOUTD
YacThle MOYEUCITYCKaHMA.

3a fieHb 4epe3 IOYKM IPOXOAMUT OKOIo 150 MMTpoB >Kmp-
KOCTH, U3 KOTOPBIX o6pasyercs 1,5-2 mutpa moun. Tak ocy-
I[eCTB/IAETCS PETY/ISILNA COCTaBa 1 00'beMa ITa3Mbl.

CymecTByoT maboparopHble Inpeaukropbl XITH, 6ma-
roflapsd KOTOPbIM MOXXHO [MarHOCTMPOBATH ITaTOTOTUIO
Ha paHHMX CTajuax. K HUM OTHOCATCA CTeNeHb HpOTENH-
yPUU U ee CeNeKTUBHOCTD, XPOHMYECKass aHeMUs, MHULINU-
POBAHHOCTb MOYEBBIBOJAIIEN CUCTEMBI, TAKOJ KOMIIEHCA-

TOPHBII MEXaHU3M KaK KIyOO4YKoBas TuUIepMUIbTpanus,
IPUBOJAIINI K YCUICHNUIO TIPOTEMHYPUU, MUKPOITOOYINH-
ypus, YPUKO3ypUS,

fieMysi, TUIEPHPORYKIUS MMMYHOITIOOYINHOB. Y4MTHIBAs,

TUIepypUKEMMUS, TUIEPIUIONPOTEN -
YTO 9TY IIOKa3aTeNIM M3MEHAITCA Ipu rubemn 60-755 peit-
CTBYIOLIENI IOYeYHOJ TKaHU U IPOLIeCC 3TOT HeoOpaTUM, 0CO-
6EHHO OCTPO BCTAET BOIIPOC O TAOOPATOPHBIX ITOKA3ATeIIAX —
npeppectHnkax XITH. C 4ero Hy>XHO HayaTb Bpady, KOIzja
6O/IbHOII MPUIIET Ha TIPJeM C TAKMMI KIACCUIeCKUMI XKaJIo-
6aM1 KaK TOIOBOKPYXKeHIe, ObICTpast yTOM/ISIEMOCTD, OTEPsI
MHTepeca K OKpY>KalolleMy, TOTeps MaMATH, IIOHIDKEHMeE all-
HeTUTA Y VIHOT[A KOXKHBIN 3y[ /LA TOTO 4TOOBI MOHATD, YTO
OCHOBHOe 3a00JIeBaHNe TIOYEK 3alTyIIeHO M CKPBITO Iporpec-
cupyer XITH? KoHeuHO ke ¢ mOZpoOHOro aHaMHe3a 1 Ha-
mpasjeHns B mabopaTopuio Ha o6yt ananus Kposn (OAK)
n moun (OAM). B OAK BO3MOXXHBI Clefiyiolye: CKOPOCTb
ocemaHMsA apUTponuToB 10-15 MM\9ac, KOTMYECTBO JIEMKO-
IIUTOB B HOpPMe, TeMOIVIOOMH B HOpPMe WU Ha 2-4 eMHUIIDI
HIDKe, IefIKopopMy/Ia B HOpMe.

CkaxkeM Tak, yTo 1 OAK KapTUHY B CKpBITOM Iepuofe
XIIH He nposicHAET ¥ NOLO3PEHN Ha 9TOT JVIaTHO3 HE BbI3bI-
BaeT. [pomannas ponb ypensaerca OAM 1 B 4acTHOCTH ee 3a-
60py. VIMeHHO Ha IpueMe Bpad JO/DKeH 0ObACHUTD 00/IbLHOMY,
YTO B Ta00OpaTOPUIO HY>KHO HECTMU B YMCTON CTEK/LIHHOIL IO-
Cyle KOHIIEHTPUPOBAHHYIO (YTPEHHIOW) MO4Y, CPeIHIOI
HOPIINIO, YTO BPeMsI OT 3a60pa MOUM 0 ee MCCIeSOBaHIs He
IIOJDKHO IIPEBBILIATD IBYX YacoB. B maboparopnnu HeMenmeHHO
usMeputhb pH 1 yfenpHbIiT Bec, T.K. B I[eJIOYHOI MOUYe OBICTPO
PacTBOPAIOTCA NEMKOLUTBI ¥ TMaIMHOBbIE IVUIMHIPBI, IOf-
kucneHye Mouru fo pH 5,0 cmoco6cTByeT MX COXpaHEHUIO.
[Tpu o1eHKe OTHOCUTENIBHOI ITIOTHOCTY MOYM CTIEYeT UMETh
B BUJY, YTO OCHOBHBIMM OCMOTMYECKUM aKTMBHBIMU Belle-
CTBaMM MOYM SABJIAIOTCA HATPUIl C CONPOBOXKIAIIUMU €TI0
AQHMOHAMM, MOYEBIHA, a TAKXKe I/II0K03a. Y OOIbHBIX C BBI-
Pa’KeHHOI ITIIOKO3ypyell IIpK OlLieHKe (PyHKIUY MOYeK Hamo
BHOCUTD nonpaBky 0,004 Ha 1% caxapa. Kpome Toro, oTHOCH-
TeNbHasA IJIOTHOCTb MOYM OTPaXkaeT COfepKaHMe He TOTbKO
OCMOTHYECKM aKTVBHBIX BEII[eCTB, HO U 6e/IKa 1 KOHTPACTHBIX
BEIIeCTB, II03TOMY IIpM BBIPa)KEHHOI INPOTEMHYPUM HAJO0
TaKXe BHOCKUTD TompaBKy Ha 0,001 Ha 31\ 6enka u He mcce-
[OBATh OTHOCUTE/IbHYIO IIJIOTHOCTh MOYM B Te4eHne 1-2 nuen
Iocjie MpYMeHeHNsA KOHTPACTHBIX BelecTB. Kpome Toro, mo-
BbILIEHNE TeMIIEPATYPBI Ha KaXK/[ble TPY Ipajlyca CHIXKAET OT-
HOCUTENbHYIO IVIOTHOCTD Ha 0,001, 3TO cnefyeT MMeTh B BUALY,
YUUTBIBAsI, YTO YPOMETPBI 0OBIMHO KaIMOPyoTCs mpu 16 rpa-
fycax. B HOpMe Kome6aHmsT OTHOCUTEIBHOI IVIOTHOCTIL MOYN
B Te4eHHUe CyTOK cocTasisger 1005-1025. O6HapyskeHMe OT-
HOCUTENbHONM ImoTHOCTM Bbimle 1018-1020 B yTpenHen
HOpIMM MOYYM TOBOPUT O JOCTATOYHOI KOHIIEHTDPALMOHHOI
(yHKLMY TOYeK, COOTBETCTBEHHO CHIDKEHNE e JO/DKHO OBITh
HAaCTOP@XMBAIOIMUM (aKTOPOM U IIOBOJOM K JajIbHeleMy
yrIyOmeHHOMY 00C/IefOBaHNI0 GOIBHOTO, B YACTHOCTH OIIpe-
feeHusA KOHLIEHTPAalMM KpeaTHHMHA B CBIBOPOTKE KPOBIL.
HesHauutenpHasa anpbOyMUHypys, OOHapy>KeHye Ipy MUKPO-
CKOIMY IVIMHIPOB ¥ 3PUTPOLUTOB 3aBEPUIAIOT KAPTUHY MO-
4eBOTr'0 OCajiKa B CKpbIThIil epuop XITH.
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Cobupas HOMHBII aHAMHe3 Ha IpueMe, HY)KHO NalUeHTy
HOSCHUTh O IPAaBIJIBHOCTU 3abopa Mounm Ha aHanus. Kadve-
CTBeHHast paboTa 1TabopaTopuIL HO3BOIUT HE TOIBKO IIOBBICUTD
npoueHT BoiABnAeMocty XIITH B ckppiTOM nepuope, HO 1 1O-
3BOJIUT BBLIBUTH OCHOBHOE 3abosneBaHue, npusepiee K XITH,
TaK)Xe TIOMOXKeT onpefenuts nedenne XITH Bcex crammii.

Jleuenue XIIH I-IV crapguit HampaB/ieHO Ha CHIDKEHMeE
TEMIIOB IIPOTPECCHPOBAHMA II0YEYHOI HEJOCTATOYHOCTU
U CKIafbIBaeTCsA U3 JUETUIECKUX PeKOMEHJALMil, KOHTPOJIA
apTepPManbHOTO JIaBJIEHN A, KOPPEKIMM aHEMUY, TUIIEePIUIIN-
TeMUM ¥ OPYTUX KOHCePBATUBHBIX MEPOIPUATHUIL.

Jleuenue XIITH tepMuHanbHOM V cTafuu OCyLeCTBAAETCA
MeTOJaMM 3aMeCTUTE/IbHON Tepamnuu:

JIuteparypa:

— TeMOfMAaNIN3;

— MepUTOHeAbHbII Auanns;

— TpaHCIUTAHTALNA ITOYKI.

K coxxanennto, 60rpiras 9acTb 3a60/1eBaHUI, TPUBOIAIINX
k XITH, Ha cerogHANIHNI JeHb HeusneunMbl. CKOPOCTbH Ipo-
rpeccrpoBaHysA IOYEYHOI HEeJOCTAaTOYHOCTU CYLeCTBEHHO
3aBUCHT OT TOTO, HACKOJIbKO MaI[MeHT NPUAEP>KUBaeTCs PeKo-
MeH/alnit Hepoyora 1o fgueTe, MEAMKAMEHTO3HOI TePAIINIL.
daxTopami pIUCKa, YXYALIAILIMY PabOTY IHOYEK, IB/LTIOTCS:
6GECKOHTPONBHBII TIPUeM JIEKapCTBEHHBIX MpenaparToB (aH-
THOVMOTVKM, >KapOIOHIDKamIye, 06e360muBawLe, MOYe-
TOHHBIE IIPenaparbl, OMOTOTUYECK) aKTUBHBIE JOOABKN), BbI-
COKOe apTepuaibHOe JIJaBlIeHNe, a/TKOTOIb.

1.  ®. U. bensnosa u H.H. Bunkooit. Xpounueckast 60/1e3Hb novdek. PeKOMeHAALMY 10 [UATHOCTUKeE U edeHuio. Vp-

KyTcK; 2011.

2. K.4. I'ypesuy, I0.B. Koncrantunos, H. A. bensakos, B. P. lymunkun, A. K. I'ypesnu. [leputoneanbusiit suanns. CaHKT-

[Tetep6ypr. 1999 1.

3. H. A. Myxun, . E. Tapeesa, E. M. [lluntos. [JuarHocTuka u nedenne 6omesneit movex. M.,2002 .
4. Collins A., Xue J. Z., Louis T. Estimating the number of patients and medical cost for end-stage renal disease in the US to

the year 2010.J. Am. Soc.Nephrol. 2000; 11:133A

COVID-19: ocHOBbI AUArHOCTUKU U NeYeHUA

PymsaHueBa AmuHa OneroBHa, CTyneHT
Benropopackuii rocyaapcTBeHHbIN HaLLMOHANbHBI UCCIEA0BATENbCKMUIT YyHUBEPCUTET

B cmamve paccmampusaiomcs cospemertuie no0xoovt k duaznocmuxe u neveruto COVID-19, ocHosanHble HA NOCIEOHUX

O0aHMbIX U3 KIUHUUECKOTL npakmuxu u uccnedosamuil.

Kniouesvie cnosa: COVID-19, ouaenocmuxa COVID-19, neuenue COVID-19, SARS-CoV-2, IgA, IgM u IgG, III]P.

KopOHaBmpyCHaﬂ nudexysa (COVID-19)-ato nHdexim-
OHHOe 3a060JIeBaHNe, XapaKTepuUsyolleecss TOCTATOYHO
BBICOKOJI KOHTAarXO3HOCTBIO C Pa3BUTUEM OCIIOXKHEHMUIL
B BUIe OCTPOTO PECHMPATOPHOTO [UCTPECC-CUHAPOMA,
OCTPOJI [IBIXaTEeIbHOV ¥ IOIMOPTAaHHOM HENOCTATOYHOCTM.
Jannoe sabonesanue BoisbiBaeT PHK-Bupyc SARS-CoV-2,
IpeACTaB/sAeT COO0I IT06ANbHYI0 MEAULIMHCKYIO IIPOOIEMY,
XapaKTepUSYIOLIYIOCS MHOroo6pasyeM KIMHUYECKUX IPO-
ABJIEHUI U BBICOKMM yPOBHEM 3abonmeBaemMocTu. [5, c. 536—
544

Iuarnoctuka COVID-19 BkodaeT B cebs:

1. Bupyconormdeckas guarfHoctuka. OCHOBHBIM METOJIOM
MOATBEPK/IEHNA [MarHo3a MOXXHO CUYUTATh IOIMMEpPa3HYIo
nenHyo peakuyio (ITIIP), kotopas 1mM03BO/IsAET BBIABUTDH Ha-
mane PHK Bupyca B 610/10rinuecKix XUIKOCTAX, Yallje BCETO
B 06pasiiax 13 HOCOITIOTKI, MOKPOTBL. BakHO, 4TO 06pasibl
IO/DKHBI OBITH B3ATHI B TIEPBBIE 5 THEN C MOMEHTA ITOSIBIEHVISI
KIMHWYECKNUX CYMIITOMOB, TOT[ja KaK B MOKpOTE 1 OpOHXO-
a/IbBEOJIIPHOM JIaBaXKe MO>KHO ob6Hapyxutb PHK B036ymu-
Tend B TedeHue 14 mHeit. [2, ¢. 22-25]

2. Cepornorynyeckue TeCTbl, HallpaB/leHHble Ha OIpefie-
nenne antuten k SARS-CoV-2, uccnenyrorca IgA, IgM n Ig G.
HapacTanne tutpa antuten IgA u IgM roopsT o BeposATHOM
aKTMBHOM IHpolecce uHuuuposanud, a IgG mosasngercs
CITyCTA HEKOTOPOe BpeMs IOC/Ie 3apakeHNs U OyfieT OBbIIIa-
eTcA IOCTIe BBI3/IOPOB/IEHNA MaljieHTa. VIMEeHHO TIOBBIIIeH e
turpa IgG ABMAETCA MPU3HAKOM IIePeHeCeHHOI MHQEeKIN
Mau BakuuHauumu. [1, c. 26-28]

3. JlaboparopHast [UATHOCTMKA OCHOBaHA HA M3MEHEHUX
B 00IIeM aHan3e KPOBM: YMEHBIIIEHVE KONIECTBA JIETKO-
LUTOB, MMMQOIEHNIO, HENTPOIEHNIO, TPOMOOLINTONEHNIO,
JIETIKOTICHMIO U1 03U HOIICHMIO.

B 6moxmmmdeckoM aHajM3e: HapyLIeHUs paboOTHI Ilede-
HOYHBIX (DepMeHTOB, a MMeHHO moBbiuleHre ypoBHs ACT,
AJIT, C-peakTuBHOro OelKa 1M MHTEP/IEIKIHA, CBIBOPOTOU-
HOTO IIPOKa/IbIIUTOHMHA 1 (peppUTHHA a TaKoKe M3MEHEHNA
CKOPOCTH apTepuanbHOTO ra3sl KPoBI. [6, €. 65-71]

4. VIHCTpyMeHTa/lbHas IMAarHOCTUKA:

- Kommnbrorepnas tomorpapus (KT) nerkux sprsercs
«307I0TBIM CTaHAapToM» B AmarHocTuke COVID-19 — nHa
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PaHHMX CTaAMAX ITHEBMOHMU MOXKHO OOHApy>XUTb MHQUIIb-
TPALNIO JIETKUX, CYyOIUIeBpaIbHbIe U MepUOPOHXOBACKYIAPHO
(GOKYCHl YIUIOTHEHUSI O TUIY «MaTOBOTO CTEK/Ia», MOpa-
SKEHUSI HVDKHUX OTIIENIOB, U a/IbBEOJT JIETKNUX. |5, C. 536-544]

- Bponxockonms ycronb3yercs A/ BepuduKanum Bo3-
Oymutens, a TakXKe /IS MCCIENOBAHUS IyBCTBUTENIBHOCTI
K aHTMOMOTMKAM IIaTOreHHO (ropsl. [3, c. 9-14]

JleueHne KOPOHABMPYCHON MHQEKIUM MOXHO PasfieNnThb
Ha aMOy/IaTOpHOe U CTAlMOHAPHOE B 3aBUCUMOCTU OT Tsi-
JKECTH COCTOSIHMSI MALIMEHTA.

1. AmOynaropaoe nedenne. [l nerkux popm COVID-19
PEKOMEH/IYETCST CUMIITOMATUYECKasl Tepamusi: aHTUIIVpe-
THMKM, YBIAXHEHNUE, a TaKKe MOHUTOPVMHT COCTOSHUS Taly-
eHTa. B HEKOTOPBIX CITy4assX MOXKeT OBITb Ha3HAa4YeH MPOTH-
BOBUPYCHBIN Ipenapar PempecnBup mim @asunupasup. [3,
c.9-14]

2. CranmonapHoe nedenue. [TanmenTs ¢ ymepeHHOI 1 T4-
xenmoit popmaMu 3aboeBaHUA TPeOYIOT TOCIHUTANTU3ALVIL
OcCHOBHBIE HAaIIpaBIEHNA TePAIN BKIIIOYAOT:

- Kucnopogorepanus pmna MOAJEPKKU  [bIXATEIbHOI

byHKIUN.

JInteparypa:

- Kopruxocreponnp! (fekcaMeTasoH) JUIsA YMEHbIIEHV
BOCITQ/IUTE/IbHON PeaKIIniL.

- AHTMKOATy/ISIHTHas Tepamus A/Is1 IPO(UIAKTUKY Be-
HO3HOIT TPOM609IMOOTIHH.

- VimmynoMopynaTopel (Tocunmesymad, capuiay0) mis
YMeHBIIIeHNUA LATOKMHOBOTO ITOpMa. [3, ¢. 9-14]

3. IIpodpumaktrka COVID-19 Bxm0OYaeT BaKLMHALMIO,
VICIIOZIb30BAHNUE CPELICTB MHVBNIYATbHOI 3alNUTBI, COOIO-
leHUe TUCTAHIVN U TUTYEHNYHBIX IPaKTUK. BakinHanms cy-
IIECTBEHHO CHIDKAeT PUCK TSDKEJIOTO TedeHVs 3a0ojeBaHNA
1 JIETaJIbHOTO McXopa. [3, c. 9-14]

COVID-19 mnpopmomkaeT MpeACTaBIATh 3HAYUTEIbHYIO
yTpo3y A/ TI06aIbHOTO 3IpaBOOXpaHeHNA. BaxXHOCTD cBoOe-
BPEMEHHOI AMArHOCTUKY U 9((EeKTHBHOTO JTeYeHNs ITOI MH-
¢ekiun 06ycIOB/IeHa BBICOKON 3apasHOCTBIO BO3OYLUTENs
U BO3MO>KHOCTBIO TSDKE/IBIX OC/IOKHEHMII Y IAIMeHTOB, 0CO-
6eHHO y rpynn pucka. OpdeKTBHAA AUATHOCTUKA I JIedeHMe
9TOil VHGEKIUY TPeOYIT MEXIUCIUIUIMHAPHOTO IIOAXOHa
¥ TIOCTOSTHHOTO OOHOBIEHVsI 3HAHMIT HAa OCHOBE HOBBIX MCCTIE-
IoBaHMit. BaykHO TpofomKaTh MpodUIaKTUIeCKyIo paboTy s
CHIDKeHIS 3a00/1eBaeMOCT 1 CMEPTHOCTH CPEfI HACe/IeHM.

1.  Myranmumos, P. K. OcHOBHBIe NPUHIUIIBI JUATHOCTUKY M JIeYeHMs MTALMEeHTOB C HOBOI KOPOHABMPYCHOI MHbeK1mei
(COVID-19) / P.K. Myranumos, K.B. Kpasuosa.— Tekct: HenocpencTBeHHbIt // Momogoit yuensiit.— 2021.— Ne 37
(379).— C. 26-28.— URL: https://moluch.ru/archive/379/83968/

2. Crarpa: COVID-19: JABOPATOPHAS IMIATHOCTMKA. T. AmBpocbeBa n H. Ilokmonckaa— C. 22-25.— URL:
https://cyberleninka.ru/article/n/covid-19-laboratornaya-diagnostika

3. Crarpa: Covid-19. Tnonorus, maroreHes, AyarsocTrka u nedenue baxmaymes B.I1., Kynemsun C.B., [opuakos A. A.—
C. 9-14.— URL: file:///C:/Users/User/Downloads/covid-19-etiologiya-patogenez-diagnostika-i-lechenie.pdf

4. Albarello E, Pianura E,, Di Stefano F, Cristofaro M., Petrone A., Marchioni L., Palazzolo C., Schinina V., Nicastri E.,
Petrosillo N., Campioni P,, Eskild P, Zumla A., Ippolito G.; COVID19 INMI Study Group. 2019-novel Coronavirus se-
vere adult respiratory distress syndrome in two cases in Italy: an uncommon radiological presentation. Int. J. Infect. Dis.,

2020, vol. 93, pp. 192-197. doi: 10.1016/j.ijid.2020.02.043

5. C oronaviridae Study Group of the International Committee on Taxonomy of Viruses. The species Severe acute respira-
tory syndrome-related coronavirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat Microbiol. 2020;5(4):536-

544. doi: 10.1038/ s41564-020-0695-z.

6. Habibzadeh P, Stoneman E. K. The Novel Coronavirus: a bird’s eye view. Int. J. Occup. Environ. Med., 2020, vol. 11, no.

2, pp. 65-71. doi: 10.15171/ijoem.2020.1921

MUKpPOOMOM KMLIEYHUKA KaK KNtoueBOMn (haKTop B Pa3BUTUU U NIeYEHUU
BOCNA/NINTENbHbIX 32001€BaHNI KUILEYHMKA: COBPEMEHHbIW B3rAj Ha npobnemy

CmupHoB Bagum Onerosuy, CTyaeHT;
Xopkosa Apuna HOpbeBHa, CTyAeHT;
Makcumenko AnuHa BnagmmnpoBHa, CTyaeHT
/IBaHOBCKMIt rocyAapCTBEHHbIN MEANLMHCKUI YHUBEPCUTET

Kniouesvie cnosa: socnanumenvrule 3a00/1e8aHUS KULLEUHUKA, MMKP06MOM KuuieuHuka, npe- u npo6uomu1cu

A KTya/IbHOCTb TEMbI B3aVIMOCBA3N MI/IKPO6I/IOMa Kuymev-
HMKA U BOCIAIUTENbHBIX 3a00/Ie€BAaHUI KUIIEYHUKA

(B3K) obycnosnena Heckonpkumu ¢axropamn. Bo-mepBbix,
B3K mpepcraBisoT coboil Ipymy XpOHMYecKnx 3aborte-
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BaHMII, BK/II04as 60mesHb KpoHa 1 A13BeHHBIN KOTIUT, KOTOPbIe
XapaKTepU3yIOTCA
TpakTa. ITu 3a60/IeBaHNs 3HAYNTEIBHO CHIDKAIOT KAa4eCTBO

BOCHa/IEHMEM  JKE€TYyJOYHO-KMIIEIHOIO

JKVI3HM ITAL[IEHTOB U TPeOYyIOT [JINTE/IbHOTO JIeYeHNIA.

Bo-BTOpBIX, HeCMOTps Ha 3HAUUTE/IbHbIE [OCTVDKEHNA
B IOHMMaHuM naroreHesa B3K, MHorue acnexTnl ocramrcA
HEsICHBIMM, YTO 3aTPYHHAET Pa3paboTKy 3PPeKTUBHBIX Me-
TOIOB Ie4eHnA. VccmenoBaHyA IOCTeHNX IeT I0Ka3alu, 9YTo
MUKPOOVOM KMIIEYHNKA UTPAET KIIOUEBYIO POJIb B IOAMEP-
JKaHUU 3[JOPOBbs YeJIOBeKa U MOXeT OBbITh CBS3aH C Pa3BU-
tnem B3K [1,2,7,9].

[TonrMaHMe MeXaHU3MOB, JIOXKAIINX B OCHOBE B3aMOJieli-
CTBUS MMKPOOMOMa U MMMYHHOI CHCTEMBbI, MOXET OTKPBITb
HOBbIE MIEPCIEKTUBBI A/t TPOdUIaKTHKY 1 Tedenus B3K.

Bocnanurenbubie 3aboneBanus kuireunuka (B3K), Takue
kak 6onesHp Kpona (BK) n si3Bennsit kommmr (SIK), siBnsirorcst
CepbE3HBIMM IIATOMOTMAMU SKeTYyLOYHO-KVUIIEYHOTO TPAKTa,
XapaKTepU3YIOIMMICSA BOCHAJICHNEM CIM3UCTON 000T0YKYU
KuieyHrka. HecMoTpss Ha TO, YTO TOYHbIe NPUYMHBLI BO3-
HUKHOBeHuA B3K [0 cux mop ocTaroTca HeM3BeCTHBIMHU, He-
TaBHYe MCCIEIOBAHNA YKa3bIBAaIOT Ha C/IOXKHOE B3aMOJeil-
CTBME TeHeTHYecKuxX (HaKTOPOB, MECTHOIO VMMYHUTETA,
IveThl ¥ (aKTOPOB OKpY’KAalollieil Cpefbl, BKII0Yas MUKPO-
6uom kmieynnka [1,2,4,5].

MukpobyoM KuIleyHMKa NpefCcTaBiIsAeT coboil auHa-
MUYHYIO 3KOCUCTEMY, COCTOAIIYI0 M3 MHOXKeCTBA MUKPOOP-
raHM3MOB, BK/II0Yas GakTepum, BUPYChl U TpubBL ITa 9KO-
CHCTeMa UI'paeT KIOYeBYI0 POIb B IOJJiep>KaHUN 3TOPOBbA
YeJIOBeKa, Y4acTBYs B IMIIEBapeHMY, CUHTe3e BUTAMIHOB
U 3amuTe oT naroreHoB. OHaKO IIpM HapylleHuy OajnaHca
MUKpPOOVOMa MOTYT pasBMBATbCA PasaMYHbIE 3a00eBaHUA,
B ToM uncne B3K [7,8].

VlccnemoBaHysA MOKa3amu, 4YTO M3MEHEHMs B COCTaBe MIU-
KpoOMoMa KUIIEYHMKA MOTYT CIIOCOOCTBOBATH PA3BUTUIO
BOCIIAJINTE/IbHBIX IIPOLIeCCOB B Kuineunnke. Hampumep, y na-
nyeHToB ¢ B3K gacto HabmofaeTcs CHIDKeHMe pasHO0Opasus
MUKpOOMOMa U YBeIM4YeHMe KOIMYECTBA OIpeieEéHHbIX
BUIOB OaKTepumil, Takux Kak Proteobacteria u Enterobacteria-
ceae, KOTOpbIe MOTYT CTUMY/IMPOBATh BOCIaeHme [4,7,8].

Kpome Toro, 6510 06Hapy»eHO, YTO HEKOTOPbIE MUKPO-
OpraHM3MBI, IIPUCYTCTBYIONIME B MUKPOOMOMe KIUIICYHMKA,
MOTYT BIMATb Ha MMMYHHBII OTBET OpraHM3Ma, CIOCOO-
ctBys passutuio B3K. Hanpumep, apresmBHO-MHBa3sMBHbBIE
mramMmbl Escherichia coli cmoco6HbI MpOHMKATh B 3MUTENN-
aJIbHBIE KJIETKV CIIM3MUCTON OOOMOUKM KUIIKKM U CTUMYIIN-
poBarb cunTes (axropa Hekposa omyxomu anbdpa (PHO-a),
K/II0YeBOT0 MefjuaTtopa BocmaneHus [5].

Taxoke OBIIO YCTAHOBJICHO, YTO M3MEHEHMs B MUKpOO1OMe
KUIIIEYHVKA MOTYT OBITb CBA3aHBI C PYTUMHU (PaKTOpaMH, Ta-
KUMU KakK fuera, NpUéM aHTUOMOTUKOB U SKOJOTMYECKHUe
ycnosudA. Hampumep, BefieHue pojoB IIyTEM KecapeBa ce-
YeHMS MOXKET M3MEHATb COCTaB MUKpPOOMOMa HOBOPOX/EH-
HOTo, noBbIIas pyuck passutus B3K B 6ynymem [3,7].

Hecmotps Ha Hamu4ye pasmyyHBIX TePANeBTUYECKUX IOf-
XOJIOB, YaCTb IAIMEHTOB MO0 He OTBEYaeT Ha JIeueHMme, 160
TepAeT oTBeT Ha Tepamnuio. [lI1poKo 1cronb3yeMble IpenapaTsl,

TaKye KaK Befonusymab u ycrekuHyMma6, meHee 3¢peKTUBHDI
y MaLMeHToB, Y KOTOpbIX HeaddexTnBHa aHTH-TNF-Tepamms.
Yerexnnymab addextuBen Menee yeM y 50% naryenTos ¢ K.
IIpn mpueme Begonmaymaba 4acTOTA KIMHUIECKNX PEMIUCCHUIT
cocrasiset Bcero 21-25% uepes 54 nemenu [1,2,3].

IIepcnextusnl Tepanumn B3K, ocHOBaHHBIE Ha KOppeKLUK
MUKpPOOMOMa KMIIEYHMKA, BBIIJIAAT MHOTOOOEIAOIIMIL.
ViccnemoBaHyst TIOKAa3bIBAIOT, YTO IpUMEHEHE TIPOOMOTIKOB
U TPebUOTUKOB MOXET CHOCOOCTBOBATb BOCCTAHOBIIEHMIO
6anaHca MUKPOOMOMA U CHIDKEHNIO BocHameHus [3,7.9].

Tepamust mpobMoTMKaMy ¥ IPeOMOTMKAMY PV BOCHA-
NUTENbHBIX 3a60eBanHmsx Kuurednnka (B3K), rakux xak ss-
BenHbll kot (SIK), zeMoHCcTpupyeT MHOroo6eIaoIIe pe-
synbraThl. [IpoOMOTMKM — 9TO IpemapaTbl, COfepIKaliye
JKUBBIE IITAMMbI HOPMa/TbHBIX KUIIEYHBIX OAKTEPHIl, KOTOPbIE
MOTYT CIIOCOOCTBOBATh HOPMA/IM3ALINI COCTABA MUKPO(IOPEI
KUIIeYHNKa. [IpeOnoTnKY, B CBOI OYepelb, HIPENCTAB/ISIOT
co00i1 onMrocaxapupbl, obecrneuyysanomye QyHKIMOHANTbHOE
IYTaHMe U CTUMYIUPYIOLINe POCT ¥ MeTab0MMYeCKYIO0 aKTIB-
HOCTb COOCTBEHHOI! KUIIIeYHOI MUKpOdIops! yenoBeka [3.4].

ViccnenoBaHmst MOKa3bIBAIOT, YTO BKIIIOUEHNE IIpe- 1 MIPO-
6motuKoB B Tepanuio B3K MoxeT 0KaspIBaTh IIOTIO>KUTETBHDII
3 dexT 3a cueT aHTAarOHMCTUYECKOTO AEMICTBISI B OTHOIIECHN
[IATOTEHHBIX M YCIOBHO IIATOTEHHBIX MITAMMOB KUIIEYHOI
MUKpPOGIOpbL. ITO KocTuraeTcs 6rarofaps GefCTBUIO MeTa-
60/IITOB HOPMA/IbHBIX GAKTEPMil, TAKMX KaK KOPOTKOILEIO-
YeyHble )KMPHBbIE KUCTIOTHI ¥ MOJIOYHasI KucoTa [2,3,5].

KoporkouenodedHsie XVMPHbIE KUCTOTBI SIBJISIOTCS OC-
HOBHBIM VICTOYHUKOM IMTAHWS SINTEMNS KUIIKY, CIOCO06-
CTBYsI €r0 pereHepanyuy ¥ pPOCTY, a TAKKe HOPMAaJIM3aliii
YHKUMIT CIM3UCTON 000MOYKY KMILIIeYHUKA. MomoyHas Kuc-
JI0Ta, B CBOIO OYepelb, OFAB/IAET POCT M KOOHM3ALMIO T1a-
TOJIOTMYECKOIT MUKPOQIOPOIL, IPEIATCTBYS ee afire3nu K Ku-
IIeYHOMY SNuTeNnuio [7.9].

ITpe- u MpOOMOTMKYM TAK)XKe YIACTBYIOT B CTAOM/IM3ALNN
SMUTENMATIBHOTO 0Oapbepa, INPefOTBpAIlas TPAHCIOKALNIO
6aKTepuit BO BHYTPEHHIOIO CPeRy U CHVDKas YpOBEHb 9H[O-
TeHHOIT MHTOKCcHKalym. KpoMe Toro, oM cioco6CTBYIOT CTH-
MY/ISILIMY IMMYHHOTO OTBETA CIM3UCTBIX 000/I0UYeK XKeTya0d-
HO-KIIIEYHOrO TPAKTa U APYTUX OPraHos [3].

ITpuMeHeHNe TPEOMOTIKOB MOXKET YCIEIIHO MCIIONb30-
Barbcs B edeHnn 51K, 0c06eHHO yInThIBasI BBICOKYIO YaCTOTY
BBIAB/IEHVS [UCOaKTepyo3a KMIIeYHNKA Y TAKUX MAIJeHTOB.
OnTuManbHOI CXeMoil Tepanuy fucOaKTepnuo3a KMIIeYHIKA
SIBJIsIETCS] HasHAYeHMe KUIIeYHBIX aHTUCEIITUKOB C MOCTIEAY-
IOI[UM IIPUEMOM IIpe- ¥ IMPOOUOTUKOB, PETryINPYIOLNX PaB-
HOBecHe KuIeyHoi Mukpodopsi [1,2,3,5].

Jlevenue aucbaxTepros3a KMIIEYHNKA OOBIYHO IIO3BOJISET
BOCCTAHOBUTb HOpPMajIbHOE MIIIeBapeHye B TeUeHue ABYX
MecsteB. [lyeta Bo BpeMs JiedeHNs SO/DKHA COLEPXKaTh MU-
HUMYM YTJIEBOJVCTON . B HacToAILee BpeMsa SHTEpOCOp-
OeHTBI, IIpe- 1 IPOOMOTHUKI 3aHIMAIOT K/II0YeBOE ITO/IOKEHNEe
B JledyeHnN aucbakTeprosa KuieyHmuka [7.8.9].

B saxiioueHne, IOHMMaHME POIM MUKpoOMOMa B pas-
Butuy B3K OTKpbIBaeT HOBBIe BOSMOXKHOCTM M/l paspa-
60TKM 9 PEeKTUBHBIX METOROB MPOGMIAKTUKN U JIeUeHMs
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aTux 3aboneBanuii. lanpHelie UCCIENOBAHNS B 9TOM 06-
JIACTY TIO3BOJIAT JIy4lIle IIOHATh MeXaHU3MBbI B3aUMOJIe/ICTBUA

JInteparypa:

MMKpPO6MOMa M MMMYHHON CHCTEMBI, @ TaKXe paspaboTaTb
IIepCOHA/IN3MPOBAHHBIE TOAXO/bI K Tepamny B3K.

Kimandeckne pexoMeHpanmy PoccuiicKort racTpOIHTEPOIOIMIECKON aCCOLMALM M ACCOIMALINY KOIOIIPOKTOIOTOB
Poccnu 1o ayarHocTIKe ¥ TeYeHUIO A3SBEHHOTO KOMUTA [37IeKTpOHHBIIT pecypc]. http://www.gastro.ru/userfiles/R_YAZ-
VKOLIT_2017.pdf (gara ob6parenns 01.02.2018 r).

Knnanueckne pexomeHpanuym Poccuiickoil TacTpOIHTEpPONIOTMUYECKON acconuanuym u Acconuanuy KOMOIpPOKTO-
noros Poccru o puarnocTuke u nedenuto 6omesun Kpona [anexrponnsit pecypc]. http://www.gastro.ru/userfiles/R_
Krona_2017.pdf (mara ob6pamenns 01.02.2018 1).

Banynos, I1. A. ®apmakoskoHOMIYecKast oreHKa npumenenns: CK mpu 1erkoM U CpeiHeTsDKENOM PaclipoCTpaHEHHOM
(peunpusupyromenm) s3BeHHoM komute / I1.A. BanynoB.— TekcT: HemocpencTBeHHBIN // MeRMIMHCKUIT COBET.—
2017.— Ne 15.— C. 122-129.

Uhlig, H.H. Spectrum of Genetic Variants Contributes to Immune Defects and Pathogenesis of Inflammatory Bowel
Diseases / H.H. Uhlig, C. A. Booth.— Tekcr: HenmocpencrBennsiit // Gastroenterology.— 2018.— Ne 154 (8).— C. 2022-
2024.

Maloy, K.J. Intestinal homeostasis and its breakdown in inflammatory bowel disease / K.]. Maloy, F. Powrie.— Texcr: He-
nocpenctBeHHblt // Nature insight.— 2011.— Ne 474 (7351).— C. 298-306.

Lyu, G. A comparison of clinical characteristics in elderly patients with ulcerative colitis and ischemic colitis / G. Lyu,
J. Li, A. L. Liu.— TexcT: Henocpexcrsenuslit // Zhonghua Nei Ke Za Zhi.— 2016.— Ne 55 (6).— C. 466-469.

Wang, W. Increased proportions of Bifidobacterium and the Lactobacillus group and loss of butyrate-producing bac-
teria in inflammatory bowel disease / W. Wang, L. Chen, R. Zhou.— Texcrt: Henocpencrsennsiii // J. Clin. Microbiol. —
2014.— Ne 52.— C. 398-406.

Kiesler, P. Experimental Models of Inflammatory Bowel Diseases / P. Kiesler, I.]. Fuss, W. Strober.— TekcT: Herocpen-
crBennbiit // Cell. Molecul. Gastroenterol. Hepatol..— 2015.— Ne 1 (2).— C. 154-170.

Vrakas, S. Intestinal Bacteria Composition and Translocation of Bacteria in Inflammatory Bowel Disease / S. Vrakas,
K. C. Mountzouris, G. Michalopoulos.— Texct: HertocpencTBennbiii // PLoS One.— 2017.— Ne 12 (1).— C. 170-186.

BoisBneHue haKTopoB pa3BUTUA apTEePUANbHON rUNEepTEeH3UN 1 ee NpoUNaKTUKA

y nauuMeHToB A0 40 net B nonnknuHuke Aksepe B TypkectaHe u KeHtay

TatbikaeBa LLlaxHo3a bypxaHoBHa, npenogaBaTenb;

Ernzosa AkHyp Mbip3akengueBHa, npenogaBaTenb
MexpyHapopHblii Kazaxcko-TypeLkuit yausepcutet umenn X. A. ficasu (r. TypkectaH, KasaxcTaH)

e/IbI0 ABJIAETCA BbIABICHNE (HAKTOPOB Pa3BUTHUA apTe-
Hpmanbﬂoﬂ TUNEPTeH3UM U ee NMPOQUIAKTMKA y ITaly-
eHTOB [0 40 neT.

ApTepuanbHas TUIEPTEH3USA — 3TO CUHAPOM, B OCHOBE
KOTOPOTO JIKUT MOBBIIIEHNE CUCTOMNYECKOTO apTepuasb-
HOTO JlaB/ieHNs =140 MM PT. CT. /UM AMACTONTNIECKOTO apTe-
puanbHOrO KaBneHnA =90 MM pPT.

DakTOpHI pa3BUTHA apTepUaNbHONM IMIIEPTEH3UN

M36vimounoe nompebnenue conu: Crapaiitech He JOCAN-
BaTb MMIIY, OTPaHNYbTE CONMEHOCTH, a TeM 60JIee KOMIEHOCTH.
KomuuectBo moTpebsieMoit MOBapeHHON COMM HE [O/DKHO
IPeBBIIIATh 1 YaifHOI TOXKKY 6e3 Bepxa B CyTKU. ToNbKO OHO
YMeHbIIEH)E KONMMYECTBA CONMM B pallOHE MOXXET CHUSUTDH
cpefHee apTepuanbHOE faBjieHe Ha 10 MM pT.

N36vimounas macca mena! Hopmanusanus Beca Croco6-
CTBYeT CHIDKEHMIO apTepMajbHOTO JIaBJeHUsd, yMeHbILIAeT
PUCK CepHeYHO-COCYAMUCTBIX OCIOXKHeHuit (nHdapkTa 1 MH-

cynbra) u pucka cMeptyt. OCHOBHOI IIPYHIUIL: KQ/IOPUITHOCTD
VIV JO/DKHA COOTBETCTBOBATh 9HEPro3aTparaM OpraHu3Ma.

Tunodunamus: CHyDKeHHas GysydecKas akTUBHOCTD IIPK-
BOJUT K HU3KON TPEHMPOBAHHOCTU CEPAEYHO-COCYIVCTON
CHCTEMBI, CHIDKEHUIO YCTOYMBOCTHU €€ K CTPeccy, K 130bI-
TOYHOII Macce Tejia, ¥, B KOHI[e KOHIIOB, K IIOBBIIIEHNIO ap-
TepUATbHOTO JaB/IeHNA. JaHUMANTech YTPEHHEN TIUrue-
HIYECKOM TVIMHACTUKOW, O3ZOPOBUTENIbHON (PU3NIecKoi
Ky/IbTYpoOll (X0nb0oii, ITaBaHVeM, BeIOCUIeN, JbDKMU), UT-
paiiTe B IO BIDKHBIE UTPHI (BOTIENIOOT, TEHHIC).

Kypenue: B TabauHOM [bIMe COREpP)KATCsl KaHIIEPOTEHHI,
a Takke HMKOTMH. HukoTuH obmafaer TpoM6006pasymommm
meiicTBueM (crmocob6cTByeT 00pasoBaHMIO TPOMOOB B KpoO-
BEHOCHBIX COCYZlaX CepAlla ¥ MO3ra), aTepoCKIepoTHde-
CKVIM JieVICTBYeM (CIOCOOCTBYET IMOBPEXJICHUIO COCYAMUCTON
CTEHKI ¥ OTJIOKEHMIO B Hell XO/lecTepyHa), IOBBIIIAET apTe-
pUanbHOE IaBJIeHeE.
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3noynompebnerue anxozonem: Ilonagas B KpoBb, ITAHON
HauMHaeT OBICTPO PACIIPOCTPAHATHCS 110 BCEMY OPraHU3MY,
CIIOCOOCTBYET paclIMpeHIIo KPOBEHOCHBIX COCYAOB, Ha (hOHe
vero AJ] cHauasa nmoHmkaetcsa. Ho 9To To/IbKO Ha Ha4aIbHOM
CTaJiyi a/JIKOTOJIBHOTO ONbSAHEHUs. BrocimemncTBuu, Korga
KPOBb HAaYMHAET ABUTATHCS OBICTpee, Harpy3Ka Ha CepHeIHYI0
MBIIIIY 3HAYUTEIBHO YBEMYMBALTCA. ITO COMPOBOXKAAETCS
yXyOLUIeHeM CHabXeHus e KoHeuyHocreit. Ilocme pacim-
PEHIsI COCY/bI CKMMAIOTCS, B Pe3y/IbTaTe IPOUCKXOIUT pesKoe
noseienne Al

Cmpecc: VI3BeCTHO, 4TO y HAIVIEHTOB C TUIIEPTOHNYECKOI
00/1e3HBI0 HU3KAsI CTPECCOYCTOMINBOCTD. TO CIIOCOOCTBYET
PasBUTHMIO 3a007IeBaHMS Y TPO3UT OC/IOKHEHMAMIL.

MeTopgbi nposefeHnA aHKeTUPOBAHUA

ITo mamuBIM 2022 ropma B KasaxcTaHe Ha [UCITAaHCEPHOM
y4eTe HaXOo[AATCA OKO/IO 1 MuIMOHa 6OMBHBIX apTepI/Ia}IbHOﬁ[
TUIIEpTEeH3KeN B Bo3pacTe 10 40 jieT, KoTopas ABIAETCA KITIO-
4eBbIM (PAKTOPOM PHCKA IPEKAEBPEMEHHOI CMEPTHU OT TAKUX
TPO3HBIX OCTIOXKHEHMII, KaK MHPAPKT U UHCYIIBT.

MHo10 65110 IIPOBefeHO aHKeTHpoBaHIe cpey 100 mamm-
eHTOoB 710 40 71eT B MONMMKINHUKe «AK3epe» B ropofe Typke-

cTaH 1 ero ¢punnana B ropoae Kenray, crpajaroniux aprepu-
AJIbHOI TUIIEpTEeH3MeN

B ankeTnpoBaHuu 61T 3afaHbI CIEAYIOIIVE BONPOCHI:

Hacnencrsennocts; CrpajaeTe 1M BBl CaxapHBIM [ua-
6etom; CrpajjaeTe MM XPOHMYECKON ITOYEYHOI HEJOCTa-
ToyHOCTbIO; Kypenme; Hocut nm Bamra >X1M3Hb CTPeCCOBBIN
xapakrep; IIpaBunbHo nmu BbI murtaeTech?! Macca tema; Pu-
3M4YecKasl aKTMBHOCTD; [IoBbIlIIeH /1M Yy Bac ypOBEHDb XOJeCTe-
puHa; YrotpebiiseTe /i BB aIKOTO/b.

Pe3synbTathl uccnepoBaHus

100 OONBHBIX C TEPBUYHBIM BbISBICHUEM IMIIEPTEH3NB-
HOTO CHHPOMa CBSI3aHO C TAKVIMU >KamobaMu KaK: TOMOBHBIE
607111, TOJIOBOKPY)KEHIe, LIIYM B YIIIaX, IOTeMHEHe Iepef I71a-
3aMM U ApyTie o0Iue HEBPOIOrNYeCKIe CUMIITOMBL. JliarHos
000CHOBAH C pe3y/IbTaTaMl aHaJIM30B, 3aK/II049eHNeM Hedpo-
JIoTa, I HA OCHOBE aHaMHe3a.

B xo7ie aHKeTMpOBaHMs B TOMKIVHUKE « AK3epe» TI0 TopofaM
Typxectan u Kenray 661710 BBIBIIEHO, YTO CpeJi IALMEHTOB 1O
40 et 13 77 >KeHIMH y 45 GONbHBIX BbIAB/IEHBI IOUEUHbIE I1a-
torornu. Takue Kax: menoHepuT, IIIOMePYIOHEPPIUT, XPOHIIe-
CKas [0YeYHasA HeIOCTATOYHOCTb. VI3 23 My»xunH: y 10 60bHBIX
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Puc. 3. Bonpocbl aHKeTUpOBaHUA

SHIIe(a/IONATUI PAa3TIYHOTO IeHe3a. 5 OONbHBIX C IOYeYHBIMY
natororysAaMi. OCTasibHble 8 C IPYTVIMIY ITATONIOTVIAMIL

Mpodunaktuka

ITpodumakrika apTepranbHOIl IUIEePTEH3UM OBIBAET HIEP-
BUYHOM M BTOpMuHOI. Iloj mepBuyHON moppasyMeBaeTcAa
IpeyIpeXieHNe BO3HIKHOBEHUA 0ONe3HN. DTUX METONOB
npoUIAKTUKY TOMDKHBI MPUJEPKIMBATLCS 3TOPOBbIE NTIONN,
y KOTOPBIX €CTb BBICOKMII PUCK Pa3BUTHUA TuieproHuu (Ha-
CTIeICTBEHHOCTD, paborTa).

IlepBryHad NpopIIAKTHKA I'NIEPTOHNYECKON 601e3HI
BKITIOYAeT B ce0s:

Hopmanusanus ¢GyHKIUM LeHTpaAbHOV HEpPBHONM CHU-
CTeMBblI (TIpefiOTBPallleHe CTPECCOB).

YéTkmil pacmopsAfoK OHs (IOCTOSIHHOE BpeMs IOgbEéMa
U OTXOfIa KO CHY).

YipaKHeHMs1 Ha CBeXXeM BO3AyXe U jedeOHas (PUSKY/Ib-
Typa (IIUTeNbHbIe IPOrY/IKY Ha CBE&XKeM BO3JIyXe, e3/ja Ha Be-
jocuIefie, yMepeHHas paboTa Ha OrOpofie).

E>xemHeBHbBIE HATPY3KY B 3a7I€ U JOMaA.

Hopmanusars cHa (COH AUTEIBHOCTDIO JIO 8 YacoB).

PanmonanbHOe IuTaHMeE.

CHIpKeHne Beca

Ortkas ot kypenus!!!

JInteparypa:

CHIDKeHNe yHoTpeO/leHUs HOBapeHHOI comu (YyHoTpeo-
JIATD He 60jIee 6 IPaMMOB B [IeHbD).

OrpaHnyeHne NOTpe6/IeHNs CIUPTHBIX HAUTKOB.

BropuyHas nmpodmiaKkTHKa IPOBORUTCS Yy IALMEHTOB,
y KOTOPBIX apTepuajbHasg TUIEPTEH3MA YCTaHOBJIEHA Kak
puarHo3. IIpy aToM faHHBIL BuUJ, HpOQMIAKTUKM BKIOYAeT
B cebs [[Ba KOMIIOHEHTa: He MeIMKAMEHTO3HOE JIedeHme ap-
TepMaHbHOI;I TUNEPTEH3NM VI AaHTUTUIIEPTEH3VIBHYIO ()'[eKap-
CTBeHHYI0) Tepanuio. Ee 1je/1b — npefoTBpalieHne BOSHUKHO-
BEHVIsI OCTIOKHEHNIL.

K npo¢mnaktuke aprepuaabHOI IUIEPTEH3UI MOKHO OT-
HeCTU CUCTeMaTU4eCKUi KOHTPOJIb YPOBH: NaBJIEHNS YTPOM
u BedepoM. HeoTcTymHOe crejoBaHMe peKOMEHHALMAM JIe-
Jalllero Bpaya, CBOeBpeMeHHOe obpalljeH1ie K HeMy B Clydae
YXY/LIEHNUsT COCTOSTHMA.

BbiBOg,

AHamsupysa MUTepaTypHbIE JaHHbIE, MbI IOHXMAaeM, YTO KOH-
Hernyst pakToOpoB pUCKa ABILATCSA HAYYHON OCHOBOL IS CHM-
JKeHVs 3a007IeBaeMOCTM ¥ IIPOTPeCCUPOBAHMS apTepUaIbHOI
TUIIEPTEH3MY Y JIUIL] MOJIOTOTO Bo3pacTa. B cBsAsu ¢ atumM npodu-
JIAKTUYECKVE MEpPONPUATHsA, PaHHee BbIABIECHNME IPYIII PUCKa,
IIpULENTbHAA JMArHOCTMKA ¥ JIeYeHMe apTepuaibHON TUIep-
TEH3UV 3aHVMMAIOT IIPMOPUTETHOE TIOJIOKEHNE B KapJVIONIOT VL.

1. E. b. lammesa, M. M. Iletposa, [I.C. KackaeBa. ApTepuanbHas IUIIEPTEH3NUsA Y /UL, MOIOJOTO BO3PacTa: OCHOBHbIE

(akropsl pucka passutnA. 2020 rog,.

Cabmupos . C., Mypkammnos V. T., Cabuposa A. V1., icmaposa I. C., FOcymos @. A. AprepnanbHasi ITMIIEPTEHSNSI B MO-

2.

JI0JIOM BO3pacTe: COBpeMeHHOe COCTOsiHMe pobiemsl. 2021 rop.

3. I K. Kaycosa, I.K. Carngonga Ocob6eHHOCTY pasBUTHA U TeUeHNUs apTepPUaNbHON IUIEPTEH3UN Y /IUL, MOIOKOTO BO3-
pacra. 2020 rop.

4.  Ilpukas Munucrpa sgpasooxpanenna PK or 29.12.2014 Ne 361 «O BHeceHNy M3MeHeHMII B IpMKa3 MUHUCTpa 3paBo-
oxpanennst PK or 10 Host6pst 2009 roga Ne 685 »O6 yrBepxkgernn [IpaBu npoBefeHNs TPOGIIAKTIHIECKIX MEEUIIIH-
CKIX OCMOTPOB I]e/IeBbIX TPYTIIT HACETEHN».

5. https://www.who.int/ru/news/item/25-08-2021-more-than-700-million-people-with-untreated-hypertension

6.  https://penzagorpol.ru/arterialnaya-gipertenziya-faktory-riska-i-profilaktika/

7. https://www.mediasphera.ru/issues/problemy-endokrinologii/2019/3/1037596602019031191
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QKOIO0Inga

JKonornyeckoe M 3IKOHOMUYECKOE 3HaYeHue
060pyA0BaHUA ANA OYUCTKU OKeaHa U Mopeit

AkbieBa I'ynbmaT KakabaeBHa, KaHAWAAT TEXHUYECKNX HaVYK, CTapLLIVIﬁ npenofaBaTesib;

MepenoBa OrynaxeHHeT, CTYAeHT
TYPKMEHCKMIt TOCYAAPCTBEHHbIA MHCTUTYT BUHAHCOB (. Awxabas, TypKMEHUCTaH)

BnporpaMme COIIMAZTbHO-3KOHOMMYECKOTO  Pa3BUTHUA
cTpanbl Ha 2022-2052 ropsl IIpesupgent TypkmeHnucTaHa
roBoput: «PasBuTie o6ijecTBa B TApMOHUM C OKPYXKaloliet
CpenoN ABNAETCA ITTABHOV LIENIbI0 9KOTOTMYECKON TOMNTUKN
TypkmeHncTana».

3ammra IpUpORbI, Oe30macHOe JCHONb30BAaHUE ee pe-
CypCOB, COXpaHEHMe OMONOTMYECKOTO pasHoOOpasma —
Ba)KHbIE acIIeKTbI 9Tl nomuTuky. Ha cocrospuiemca 8 uromnsa
2022 roma KomIIeKCHOM 3acemauny Kabuuera MuHMUCTpOB
[Tpesupent Typkmenncrana Cepmap bepapimyxamenos mop-
YepKHY/I He0OXOAVMMOCTb peau3aly Mep IO IIPOJBYDKEHIIO
yHKunmatuB TypKMeHMCTaHa B 00/I1aCTH 9KOTOIMYeCKoro Oma-
rononyuns u passutus 3PpQeKTUBHBIX OTHOIIEHWII C 3apy-
Oe>XHBIMU MapTHEPAMH B 9TO IOJIE.

Hamra ctpaHa, akTMBHO y4acTBYIOLAasd B MEX/[YHAPOJHOM
COTPYIHMYECTBE B 9TOV CUCTEME, ONMPAETCA Ha pa3sBUTHE CO-
TPYZIHMYECTBA CO BCEMM 3aMHTEPECOBAHHBIMM CTOPOHAMI,
npexpe Bcero B pamkax OOH.

CerogHa OYMCTKa OKEAaHOB ¥ MOPCKMX BOJ ABJAETCA
OJIHOIT 113 TTI06aIbHBIX IIPOO/IEM, CBA3aHHBIX C OXPAHOII OKPY-
Karolelt cpefibl. TO CBA3aHO C TeM, UTO INONaflaHNe B OKeaH
U MOPCKIe BOfbl He(TEIPOAYKTOB, Mycopa, IIaCTMAcC, 13-
Tennii U3 CTeK/Ia U pAfja OPyTUX NMpegMeTOB IPUBOANT K 3a-
IPSSHEHUIO XVIMIYECKOI'O COCTaBa BOAbI, HAHECEHNIO yiepba
MOPCKMM oOOMTaTensAM U yTpare UX O1OpasHOOOpasus.
Kpome Toro, xorma uenoBek yHoTpebiseT MOPEHNpPORYKTHI,
3TU BpeJHble BElleCTBa, NPUMECH UM BPEeJOHOCHBIE MUKpPO-
OPraHM3MBbI TONAJIAl0T B OPTaHM3M YelTOBEKa, YTO MPUBOJSUT
K BO3HJMKHOBEHVIO Pa3JIMYHBIX BUPYCOB M MH(EKIMOHHBIX
3aboneBanuil. Bo BceM Mupe mpuiaraoTcsi OrpOMHbBIe YCUIN
I/ IIPeJOTBPALeHNsA 3TUX ¥ MHOTUX JPYTUX 9KOTOTMYECKUX
npobreM. B nensax peutennst aTux npo6nem B 2022 rogy 6bi1a
npuHATa «JocymapcTBeHHasA MporpaMma SKOJIOTMYECKOI I10-
JUTUKM ¥ OXPaHBI OKpy>Kalomleil cpefbl TypKMeHMcCTaHa Ha
2022-2052 roppi».

JlokasaTenbcTBa: Ha CETONHAIIHNI IeHb B MUPOBOII OKeaH
6b1710 cOpoIIeHO OKOo/o 20 MMIIMAPAOB TOHH MycCOpa, Ha-
YMHasA OT OBITOBBIX OTXOJOB ¥ 3aKAHYUBAsL Pa/JIOAKTYBHBIMMI

orxofamu. ExxerofHo Ha KBaJ[paTHbIN KMIOMETpP BOZBI cOpa-
cpiBaeTcs 17 ToHH Mycopa. ExXerogHo B MMpPOBOJT OKeaH Bbl-
nuBaetcs 6oree 10 MUIIMOHOB TOHH He T, 00pa3ys IOKPOB,
nokpeiBatonuii 10-15% ero moBepxHoCTH. 5 rpaMMOB HedTe-
IIPOAYKTOB XBAaTUT, YTOOBI IIOKPBLITh 9TUM ofesioM 50 KBa-
IPaTHBIX METPOB BOJZHOI IIOBEPXHOCTI.

MbI paspaboTanm 3TOT IPOEKT B COOTBETCTBUM C 9TOI I10-
nautukoit. Llenb Hay4HO pabOTHl — U3YIUTH MUPOBOIL OIIBIT
U Y4eCTb MOPCKO-PEKOBO€ 3arpsisHeHMe TypKMeHNUCTaHa,
IIPOBECTH COOTBETCTBYIOIVE HAYYHO-MCCIEI0OBATENbCKIIE pa-
6O0TbI, OYNCTUTD BBIOPACBIBAEMBIIl B MOPA MYCOp M IpeBpa-
TUTb OTXOZBI B HY/IEBBIE.

Hayynaa muHOBauuaA. JJaHHOe YCTPOJICTBO CO3[aHO Ha
OCHOBE 3KOHOMMYHOII 1 MHHOBALIMIOHHO} TEXHOJIOTUU C JIC-
II0/Ib30BAHMEM COBPEMEHHOTO A3bIKa IPOrPaMMUPOBAHNA.

B ocHoBe atoit paborsl nmexur «Kommmaekc mo odmcTke
OKeaHOB 1 Mopeli» (puc. 1).

C 1OMOLIBI0 3TOr0 00bEKTa MBI CMOXKEM OUMCTUTH OKeaH
U MOpPCKME BOJbBI OT pasnuBoB HedTy U Mycopa, He HaHOCA
BpeJia MOPCKOJ1 XKI3HM.

KoneyHo, 3ech BosHUKaeT BoInpoc. «ITo memaTh ¢ 0TX0-
faMu, COOpaHHBIMU YCTPOIICTBOM?»

CoBcem HepaBHO, 30 mapra 2023 ropma, MO0 MHUIMATHBE
Typenxoit Pecny6muku mpouvta KondepeHuys BBICOKOTo
yposHasa OOH 1o HyneBbIM BEIOpOCaM Kak peobpasoBaresib-
HOMY MHCTPYMEHTY jocTiokeHus lleneit ycroitdmsoro pas-
Butus. Ha 77-it ceccun lenepanbroit Accambmen OOH 6bi1a
BBIIBMHYTA MHULMATHBA HAYATh I OPTAHM30BATh II0OATBHOE
IBIDKEHIE 3a COKpAIljeHIe BBIOPOCOB [0 HYJISL.

B cooTBeTcTBUM C 3TOI MOMUTUKONM MBI IPEAIOXIIN BHE-
IPUTD COBPEMEHHBIE TEXHOJIOTMN TI0 IiepepaboTKe BHIOPOCOB
U TMKBUALIUY OBITOBBIX U IIPOMBIIIIEHHBIX BBIOpOCOB. [Ipy-
TMMU CTI0BaMM, Mbl CTPEMM/INCh IOBTOPHO WUCIIONb30BATh
B NCC/IEIOBAHMUSAX BBIOPOCHI, COOpAHHbBIE HA IIPEIaraeMoOM
3aBofie.

Ha sToM 3aBofje MbI IJTaHMPOBA/IY MONYYaTh ChIpbe U IMPO-
LYKI[MIO HE TONbKO U3 MOpeil, HO ¥ 13 OBITOBBIX M MPOMBIII-
JIEHHBIX OTXOJIOB.
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Puc. 1

Hampumep:

1. Coenyuensble llITaThl, OffHA M3 Pa3BUTHIX CTPAH, IPH-
HAIM OTXOMbI B KaueCTBe CTPaTernyeckoro pecypca i nepe-
PaboTKM IIacTMACC, JKeye3a, CTEK/Ia ¥ MHOTHUX JIPYTUX HOBbIX
HpPORYKTOB. [7106AIbHBI PHIHOK OTXOMOB, KOTOPBIN BKIIIO-
vaeT B cebs cOOp, BBIBO3, IepepabOTKy U yTUIU3ALUIO ObI-
TOBBIX ¥ IPOMBINIIEHHBIX 0TX0f0B B CIIIA, 1o oeHKaMm, mpu-
HeceT foxof B 120 MummapnoB fOIIapoB.

2. Kak bl Bce 3HaeM, IlIBeums sBnserca HedresaBu-
CUMOJT CTPAHOIL, M YepHOe 30/10TO obecreunBaet 75% ee sHep-
reTMYecKux norpeOHocTeil. EcTecTBeHHO, Takas CUTyaums

JInteparypa:

3acTaBM/Ia MICKATh IYTU CHVDKEHUSA 3aBUCUMOCTY, M OTXOJIbI
CTajIyl HOBBIM MCTOYHUKOM sHepruy B lIBenum.

[lTBenckuM y4eHBIM YHanoCh M3BIeYb 1 TOHHY HedTu U3
4 ToHH 0TXO0HOB. TakuM 06pasoM, B CTpaHe HavYa/N HeiiCTBO-
BaTb 6oree 30 CTaHLMIL «OTXOMbI Ha 3aBOM».

MbI Tak)Xe CMOKe€M IIOITH BMeCT€ C PasBUTBIMU CTpa-
HaMU ¥ IPOM3BONTD HOBYIO PO YKIMIO C MICITONIb30BAHMEM
COBPEMEHHBIX TEXHOJIOTMII 13 OTXOJ[0B, COOPAHHBIX U3 HPU-
pombl, OBITOBBIX M MPOMBIIITIEHHBIX OTXO[0B. C IOMOIIBIO
3TOJ HayYHOJ PabOThI MbI HaZleeMCsI BHECTH CBOJI BK/IaJ B 3a-
HIUTY 9KOJIOTUM U OKPY>Kaloll[ell Cpefibl.

1. BO3p0)KI[€HI/I€ HOBOJI 3ITOXM CTaOUIBHOTO rocynapcrna: HaIH/IOHa)'[bHaH IIporpamMma ConaabHO-3KOHOMMNYECKOTO pa3-

ButuA TypkMenncrana Ha 2022-2052 rogpl

A

«9xosnorns Bop 1 no4B Typxkmenucrana» O. Camapos.

«DKOJIOrMs U OXpaHa OKpyKatolelt cpenbl» X. Baitpamos. [ocymapcTBenHas cnysx6a o6pasoBanms Typkmenncrana 2016.
«9Konorus u ycroiransoe passutue Typkmenncrana» 1. Capoles. Misgarenbcto «Hayxka», 2015.

10. Kappiposa «O61mas ¢pusukar». TypkMeHckas rocyapcTBeHHAA M3aTeNbckasd cryxxoa. Amxaban-2011

JKonoruyeckue npobnemol Jiuneykoro peruoHa.
Mepbl, HanpaBneHHbIe Ha YAyYlLeHUe OKpYKatowweil cpeabl Jiuneykoil o6nactu

MantoTnHa EkatepuHa CepreeBHa, npenoaasarens;

Aimnonbckas Buktopus ButanbesHa, cTyfeHT
Benropoackuit yHuBepcuUTeT KOoonepawum, 3KOHOMUKM U NpaBa

B 0annoii cmamve paccmampueaemcs 8nugHUE NPOMBIUAEHHOCHU HA dKO/I02UecKyt0 obcmanosky 6 Juneykoti obnacmu.

AHAnU3Upy0Omcs 0CHOBHbIe 3A2PAZHUMENY amMOocdepHo20 6030yxd, a maksie ux 6030elicmeue Ha 300po6ve HaceneHUs. Yoens-

emcsAa sBHUmaHue npupoaooxpaﬂumeﬂbﬂbtm mepam, HanpasneHHviM HaA YiydieHue 9KO0M02UHECKOTL cumyauyuu 8 pecuoHe.

Kntouesvte cnosa: sxonozuueckue npOéﬂeMbl, NpomvluisieHHoe 3a2pA3HeHUe, IKOCUCmema, oxXpana oxpyyfcmomeﬁ cpebbl, aHnmpo-

noceHHasd Hazpy3ka, npupobooxpaHHbte Meponpusmust, npomvluiieHHvle OH’Z)CO()bI, 8o03deticmaue Ha 350p06b€ HaceneHusd, aHanu3
9KO0/02UHECKOUL cumyauuu, SKOUHHo8AUUU, CNocoObL CHUNCEHUS 3a2pA3HEHUS.

BCBHSI/I C T€M, 9YTO IIPOMbBIIIIEHHbIE PETMOHBI HAXOAATCA
B TMOCTOSIHHOM AVNHAMMKE U Pa3BUTUNM IKOIOIMIECKUE

l'[pO6TIeMbI CTaHOBATCS Bce Oojee aKTya}IhHOVI TeMOI B CO-
BPEMEHHDBIX HAYIHBIX MCC/I€A0BAHNAX. MHOXecTBO PETNOHOB
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Poccuiickoit ®epepanuy ABIAITCA MOACIOPbEM B IIPOMBIII-
JIEHHOJ, XO3SIIICTBEHHON 1 MHBIX cepax, TPyAsch Ha 67aro
OTevYecTBa.

Jlunenikast 067acTh, PaCIONOKeHHAst B LeHTpe Poccuu,
IIpefiCTaB/IAeT CO00Ml OfHY M3 aJMUHUCTPATVBHBIX eIVHUII
IJenTpanbHO-YepHO3eMHOTO 3KOHOMMYECKOTO pailoHa, KO-
TOpast CIaBUTCs OOTAaTCTBOM YepHO3eMHBIX I0YB. OHa TaKxe
AB/IAETCA OJHUM U3 KIIOUEBBIX INPOMBIIIJIEHHBIX IIeHTPOB
CTpaHbl, COCPEJOTOYNB B CBOEI LIEHTPA/IbHON eMHULE 3Ha-
YUTENbHbIE MOUIHOCTM B METaJUIyPrUYECKON, XMMUYECKOI,
MAIIVHOCTPOUTENIbHOM Y IMUIIEBOM OTPACIIAX.

Jlunenkass o6rmacTh 3aHUMaeT JIUAVUPYIOLiMe IIO3ULNK
B IIPOM3BOJICTBE YePHBIX METAJIIOB Cpefiy pernoHoB Poccun.
TeMIIbl 9KOHOMIYECKOTO POCTa 3TOTO PETMOHA, HEPa3pbIBHO
CBs3aHHbIE C YBE/MTUYEHNEM 00beMOB IIPOMBIIIIEHHOTO MIPO-
U3BOJICTBA, CTAHOBATCS IPUYMHON CEPbE3HBIX JKOIOrMYe-
CKUX mpo6jieM, OKa3bIBAOIINX HETATMBHOE BO3/EVICTBNUE Ha
COCTOsIHVE OKPY>KaIOIleil 9KOCYCTEMBI. DTY BBI3OBBI TPeOYIOT
BCECTOPOHHETO aHa/Iu3a ¥ paspaboTKM aKTUBHBIX CTPaTeruii
IIs1 MX IpeofoneHst. [2]

HecmoTps Ha oueBUAHBIE 9KOHOMUYECKNE BBITOIBI, IIPO-
MBIIUICHHOE Pa3BUTHE HAHOCUT yiepd skonormu. B mo-
cnepHue pecatwierua JIumenkas o6/1acTb CTONKHY/IACh
C PAJOM Cepbe3HBbIX 3KOTIOIMYeCKUX BbI3OBOB, BKJIIOYas 3a-
Tpsi3HEHNe BO3AYLIHOI CPelbl, PeK ¥ IOYBBL. DTN IPOOIeMbl
CTaBAT IOJ YIPO3y 3KOMOTMYeCcKylo Oe3omacHOCTh JInmerr-
KOTO perroHa 1 TpebGyoT BHUMATEIbHOIO MOAX0Aa K UX pe-
(3070008

Croutr OTMETUTH, 4TO B JIumenxoir o6macTu HabIo-
JlaeTcs BBICOKAass aHTPONOTeHHasd Harpyska. OTO CBSA3aHO
C HeCKONMbKMMM (aKTOpaMy, KOTOpble OKa3bIBAIOT 3HAYM-
Te/IbHOE BO3[IEICTBME HAa OKPYXKAIOLIYI0 Cpefy U 3KOCU-
CTeMBI per1oHa.

Bo-mepBbix, JIumenkas o067macTb MpefcTaBiseT coboit
Ba)XHBIJI IIPOMBIIUICHHBIN LeHTp. OHa pacronaraer B cefe
KPYIHbIe IPefIPUATAA B TAKNX OTPAC/IAX, KaK METa/Typrus,
MalIMHOCTPOEHNe, XMMUYecKas IMPOMBILIIIEHHOCTb U CeMb-
CKOe XO3SIICTBO. 3aBOfBI IO MepepaboTKe META/UIOB U IPO-
U3BOJCTBA CTPOJIMATEpUanoB, Takue Kak JIumenkui merasn-
JlyprudecKknii KOMOMHAT U MHBbIe 0a3bl IPOU3BOJCTBEHHBIX
IIpefIpUATIIL, 3HAYUTENIbHO YBEIMYMBAIOT BBIOPOCHI B art-
Mocdepy 1 3arpsi3HeHUe BOJOEMOB. DTO IPUBOAUT K YXYA-
HIEHNIO KayecTBa BO3/JyXa M BOJIbI, UTO CKasbIBaeTCsA Ha 3710-
pOBbe HaceleHNsA U 9KOCHUCTEME.

Takum 06pasom, u3-3a HeATENPHOCTM deloBeka B Jlu-
IeLKOoil 00/1acTy YXyAIIaeTCsA Ka4ecTBO XKM3HM JIIOfell, BO3-
HUKAIOT IpOo6eMBl CO 3[0POBbEM U COKpallaeTcs Omopas-
HooOpasue. IIpuHATHE Mep IO OXpaHe OKPY>Kalolleil Cpelbl
U YCTOWYMBOMY pPasBUTMIO CTAaHOBUTCS Bce Oojee akTy-
ampHbIM 17151 JIumenkoit o6macty, 4To TpebyeT COBMECTHBIX
yCUINit IPaBUTENbCTBA, OM3HECa U MECTHBIX COOOIIECTB.

B JIumerxoit 067acTit ecTh IPOOIEMBL ¢ YTUIN3ALUEN OT-
XOIOB, 0COOCHHO KOIZia PacTéT ropopickasd MHPPaCcTPyKTypa
U CTPOSITCSI HOBbIE YXIJIbIE U IPOMBIIITIEHHbIE 00 BEKTHI. BayKHO
0CO3HaBaTbh, YTO HENIPABIIbHOE OOpaILjeHIe C OTXORAMI MOYKET
HPYUBECTH K CEPbe3HBIM 9KOTIOTMIECKUM IPOOIeMam.

B cBA3KM C BbINIEONMCAaHHBIMYU (PAKTOPAMMU, XOTENOCh OBI
06partuTh 0coboe BHMMAaHUE Ha IPOOIEMbI 9KOIOTUM, KO-
TOpBIe SIB/LIIOTCS Haboslee aKTya/ibHbIMY Ha JaHHOM 9Talle
pasButys Jlunenxa. V3-3a feATenbHOCTI 4eIOBEKA B PETMIOHE
YXYALIaeTCs Ka4eCTBO JKM3HM JTIOfell, BOSHUKAIOT IIPOO/IeMbI
CO 3JOpOBbEM U COKpaljaeTcsa 6uopasHoobpasue. UToObI pe-
IIUTD STV MPOOIEMBI, HY>KHO IPUHATH MEPBI 110 OXpaHe Mpu-
POZBI ¥ IePeiiTH K YCTOYMBOMY PasBUTHUIO. DTO MOXKHO Clie-
JIaTb TOJIBKO COBMECTHBIMU YCUIMSIMM TOCYAApPCTBa, O13Heca
UL MECTHBIX JKUTEJIEN.

Xoremocp 651 06patuTh 0c060e BHMMAHNUE HA IPOOTEMBI
9KOJIOTMY, KOTOpBble sABJIAIOTCA Haubojlee aKTyaJbHBIMM Ha
JlaHHOM 9Tale pa3BuTus JInnerxa.

OcobeHHO aKTya/lbHa celfdac MpobaeMa 9KOIOTMIeCKOTo
pasMelleHNsA ¥ YTWIM3alMM OTXOfOB IPOM3BOACTBA M IO-
tpebnenns. OHa 060CTpMIach M3-3a POCTa NPOM3BOJCTBA
YIIaKOBOYHOJI Tapbl B JIumenkoir o6acTy. YIakoBKa Hy)KHa
IUIsL pasBUTUA PO3HUYHOI TOPTOBIM ¥ MOMYIAPU3ALIUY TIU-
I[eBBIX IIPOYKTOB M TOBApOB IOBCEJHEBHOro cipoca. Ho
13-32 3TOTO BO3HMKAET PAJ, CePbE3HBIX IKOMIOTMYECKUX MPO-
671eM, KOTOpbIE TPEOYIOT KOMIIIEKCHOTO HOAXO0/a.

Hamnpumep, coracHO CTaTUCTUKE, B 000POT BBIITyCKaeTCs
0Ko710 168 emuHMI 6YTHIIOK B TOf, Ha OfHOrO 4Yenoseka. Ort-
XOIbl MPOV3BOACTBA U MOTpebeHNs He IepepabaTbIBAIOT
HOBTOPHO Ha NPENNpPUATUAX, a ObITOBBIE OTXOfBI He COOU-
paloT LeHTpanM30BaHHO. B pesynbraTe BOSHMKAET pAJ, Cepb-
€3HBIX 9KOJIOTMYECKNX IPo6/IeM, TPeOYOLIINX KOMIUIEKCHOTO
IIO/IXOfa, Be[lb IMEHHO MX-3a OTCYTCTBMA OIPeNe/IeHHON CU-
cTeMbl cO0pa OBITOBBIX OTXOHOB, OTCYTCTBUA 9(PPEeKTUBHBIX
METOJIOB ITOBTOPHOTO JICIO/Ib30BaHUA 00Pa30BaBLIMXCS OT-
XOJIOB IIPOM3BOACTBA ¥ IIOTpebleHMs Ha HPeNmpUATHAX,
B JIMIeIKOM peruoHe faHHas MpobaeMa HOCUT JOCTATOYHO
OCTPBIIT XapakTep, TpeOyIOIL[uil He3aMe[JINTeIbHOTO pe-
IHICHNA.

Yro6sl 6OPOTHCS € 3TUM, B pernoHe (GpyHKIMOHMPYIOT
IIOJIVITOHBI, NIpeJHa3HadYeHHbIe I 3aXOPOHEHMUs TBEPJBIX
OBITOBBIX M IPOMBIIITIEHHBIX OTXOHOB. TakKue IIOMUTOHBI
yXKe paboTalT B pasaMYHBIX pailoHax JIumenkoi 06-
nacTy, Hanpumep, B IpsasuHckom, Bonosckom, Vismaiinos-
cKoM, 3afoHcKoM, YambirnuckoM, JIebesiHCKOM pajtoHax
U [PYTUX.

B OynmymeM pid yIydllleHUs SKOTOIMYECKON CUTyaluu
B JIumenxoit 061acTy IpefycCMOTPEHO CO3JaHMe SKOTIOrMde-
ckoro ¢onpa. ItoT GHoHJ OYAET 3aHMMATHCSA OpraHM3alyel
paspenbHOro cbopa OTXOOB 1 UX IEePEPabOTKOIL.

Y>xe Hadan paboTy COBpeMEHHBIT 3aBOJ, IO HepepaboTKe
Mycopa. Ha HEM Mycop cOpTHPYIOT, IPECCYIOT B OPUKETHI
u 06e33apaXuBaloT yipTpaduoneroM. birarogaps takum Tex-
HOJIOTMAM U3 MYCOpPa IONTYYaIoT ChIPbE, KOTOPOE MOYXKHO JIC-
I10/Ib30BaTh IOBTOPHO.

Emé opuH MCTOYHMK 3arpA3HEHMs OKPY KaloLleil Cpefibl
B JInmenkoit o6mactit — aBToMoOwmn. Yem 60sIbllle MalIH Ha
Joporax, TeM 00Iblile BpeHbIX BBIOPOCOB B arMocdepy. A 3TO
IUIOXO BIIAET Ha 9KOJIOTHIO 1 3[[0POBbE JIIOfIEIL.

Bor xakoe BIMAHME aBTOMOOWIIN OKa3bIBAIOT Ha OKpPy»Xa-

IOLIYIO Cpefy:
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— BribpacoiBaroT B Bo3nyx yrmekucnelit ras (CO,), ok-
cuppt asora (NOy), yrapubiit ras (CO) u Menkme 4acTHUIIbI
(PM;o 1 PM,.5). Bcé aTo Bpennt atMocdepe 1 MOKeT BBI3BATh
pasHble 3a60/meBaHN.

— 3arps3HeHMe 0ObIYHO KOHIIEHTPUPYETCA B TOPOJaAX, Iie
MHOTO MallyH. VI3-3a 9TOro TaM Xy»Ke BO31YX, a B HEKOTOPBIX
MeCTaX OH O4€Hb IPA3HBIIL

— JInuTenbHOe BO3JENCTBUE 3arpsA3HEHHOTO BO3JyXa
MOXKET IPUBECTU K OOJIe3HsM AbIXaTelbHBIX MyTell, CepaLa
¥ COCYZIOB I IPYTUM Ipo6IeMaM co 350poBbeM. [1]

Yro6sl pemmnTh IpobIeMy 3arpsisHeHMs Bo3nyxa B JIu-
HeIKOoil 007IacTM M3-3a POCTa YUCIA aBTOMOOWIEN, HY)XeH
KOMIUIEKCHBIII II0AX0f. MOXXHO MOAepHM3upoBarb MHppa-
CTPYKTYPY ¥ IPOBOJUTH 06pa3oBaTe/bHble IPOTPaMMBbI ISl
HacemeHns 06 UCIIONb30BAHMN a/IbTEPHATUBHBIX CPENCTB IIe-
penBiDKeHMA. BakHO HaliTy 6anaHc MeXHy KoMpOpTOM Ie-
PEABIDKEHNS U 3allUTON OKPY>KaIoLIell Cpelbl A OyAyIIuX
ITOKOJIEHWIA.

Jnst cHuKeHus BKJIajila aBTOTPAHCIOPTA B 3arpsA3HeHue
aTMocdepbl y)Ke BHEIPUIN aBTOMATU3MPOBAHHYIO CHUCTEMY
yIpasjeHNs BopoXHbIM ABmkeHreM (ACY[IID). Ota cucrema
BKJIIOYAeT Ta30aHAINM3aTOPbl, KOTOPble M3MEpPSIOT KOHIeH-
TpalMio Ta30B Ha aBTOJOPOTax TOpPOZa, M JETEKTOPBI JIBU-
JKEHMsI, KOTOpble IIOKa3bIBAIOT KOMMYECTBO aBTOMOOMIIEN,
IIpOeXaBILNX 10 II0/I0CE 32 OIpefie/IEHHOE BpeMsl.

Emé ogna BakHast 9Kojormyeckas mpobaemMa — IPOMBIIII-
JleHHbIe BBIOPOCHL. [I07Is1 3aTpsIsHEHNUIT OT TPAHCIOPTA, KOTOPYIO
MBI PACCMOTPE/IN BBILIE, B 00IIeM 3arpsiIsHEHNI BO3/[yXa He3Ha-
YMTENTbHA [0 CPABHEHWIO C IIPOMBIIITIEHHBIMI BBIOPOCAMIL.

ExerogHo mpennpustus Jlumenka u o6mactu BoIOpPAChI-
BAaIOT B aTMOC(epy OKOJIO 367 TOHH 3arpsI3HAIOIINX BEIIeCTB.
Bornpliras 9acTh U3 HUX — XXU[KIE U Ta3000pa3Hble BellleCTBa,
B TOM 4MCTie IMOKCU] yrinepona — 248 ToHH. ITo sTomy nokasa-
Temo JInnerkas 06macTe 3aHMMaeT BOCbMOe MecTo B Poccun
10 BBIOpOCaM BpeIHBIX 3arps3HsAIMX BeriecTB. KoHKpeT-
HBIMU TpUMepaMy 3arpssHuTeneit arMocdepsl SABISIOTCI
npepnpuATns, Takue Kak: OAO «HJIMK», 3A0 «/Innenxkie-
meHT» 1 OAO JIM3 «CBob6ogusiit Coxon». Ha ux gormto mpu-
xoputcst 6oee 80% Bcex BHIOPOCOB.

OnHako NpPOBOAMTCA PsAJ BO3LYXOOXPAaHHBIX Mepo-
HPUATUIL, KOTOPbIE IIPECTIefYIOT 1ie/ib CHIDKEHMs YPOBHS 3a-
TpASHEHMA OKpYy>Karoleli cpenbl. Hanpumep, ycTaHaBnmMBaoT
ra30OTBOMALIMI TPAKT KOHBEPTOPHOIO IfeXa M YIYYIIAIOT
obecnpimBanoIyo cucremy. brarogapst zaHHBIM MeponpusI-
THUAM 00IUIT 00BEM BBIOPOCOB 3arps3HAIMX BeIECTB
TIOIIIeJT Ha CIaJ] TI0 CPAaBHEHMUIO C MPOIIIBIMY TOJ[AMIL

Takum 06pasoMm, McCCIefOBaHMe 9KONTOTUYECKIX IPO6IeM
JInmerxoit 0671acTM IIOKA3asI0, YTO CYIECTBYeT MHO)KECTBO
(aKTOpPOB, KOTOpbIE HETATMBHO B/IVOT HA OKPYXKAIIYIO
cpeny. Cpenyt HMX MOXKHO BBIIEINTH 3arpsi3HEHNE BO3AyXa
U BOABI, @ TAKOKe COKpallleHMe OMONIOrM4ecKoro pasHooO-
pasus. [2]

OnHaKo BaXHO OTMETHUTD, UTO M PeLIeHUs 3TUX IIPO-
671eM MpeIpPYHIMAIOTCS 3HAYNTEIbHbIE YCUINsL. Mepsl, Ha-
[IpaB/IeHHbIE HA y/Ty4IIeHNe 9KOJIOTIeCKOI CUT YL, BKIIIO-
9qaloT B ce0sl MHUIMATVMBBL Ha TOCYAAPCTBEHHOM YpOBHE,
TaKye KaK IpOrpaMMBI IT0 OXPaHe OKPYIXKAIOIIell CPefibl 1 MO-
[lepHMU3alMA IPOMBIIIIEHHOCTU. Taxke aKTUBHO Y4acTBYIOT
MeCTHbIe COOOIeCTBa, peannsys SKOTOIMYECKUe IIPOEKTHI
U aKINN.

JlaHHbBIe Mepbl yXKe IPMHOCAT IOJIOXWUTENbHbIE Pe3y/b-
tarbl. COrIacHO OQUIMATIBHBIM JAHHBIM, yXKe YIy4IINIOCh
Ka4eCTBO BO3AYXa ¥ BOJBI, YBEIMYMIOCH KOMMYECTBO 3€-
JIEHDBIX 30H, aKTUBM3MPOBAJICSA 9KONTOTUYECKUII MOHUTOPVHT.
BaxHO mpofo/mKath 9Ty paboTy, yAemss MpUOPUTETHOE BHU-
MaHIe 9KOTIOTMYEeCKIM aCIIeKTaM B IIPOL[ecce COLMATbHO-9KO-
HOMIYECKOTO PasBUTHSI PETMOHA.

B saxioueHne X0Tenoch OBl OTMETUTH, UTO IS HOCTU-
JKEeHMA YCTOMYMBOTO pasBuTyA JIumerkor o6macTi Heobxo-
IUMO JajbHelilllee COTPYTHMYECTBO MEXYy TOCYAapCTBEH-
HBIMIU CTPYKTypamu, 6usHecoM n HaceneHueM. Kpome roro,
ClIefyeT yAeMUTb 0cob0e BHMMAaHNe BHEIPEHUI0 MHHOBA-
IIIOHHBIX TEXHOJIOTMII U PAL[MOHAIBHO MCIO/IB30BATh IIPU-
ponble pecypcsl. ToIbKO KOMIUIEKCHBII TIOAXOJ IIO3BOJINT He
TO/IBKO PeLINTh CYLIECTBYIOLYE SKONOrMYeCKye Ipo6ieMsl,
HO ¥ IPEJJOTBPATUTD TOsIB/IEH)E HOBBIX. DTO, B CBOIO OUepeib,
obecreynt 6IaronpusATHLIC YCTIOBUA /A XKU3HU U 3[0POBbs
OYIyLIUX TIOKOIEHMIL.

Tabnuua 1. NokasaTenu COBOKYNHOro 06bema BbIGPOCOB M MPUOPUTETHDIX BELLECTB B Pa3nuyHbIx chepax
(3oHa oTBETCTBEHHOCTH CyOBbEKTa <<1%)

MpombiwieHHble
npepnpuaTua

MNokasarennb

AUT (4acTHbIN
CeKTop)

TpaHcnopTt KX

Mokaszartens 120% co-
BOKYMHOro o6bema
NPUOPUTETHBIX BE-

liecTs

99,9%

<<1%

<<1% <<1%

Moka3arens 220% co-
BOKYMHOro 06bemMa
BCeX BbIGpOCOB

99,8%

<<1%

<<1% <<1%

Docturnytel HAT (Hau-
nyylmne JoCTynHbIe Tex-
Honornu)

Pesynbrar

100% rasudukauus

06HOBNEHWE MYHWULMNANBHOTO
TpaHcnopTa U OPOXHOMN WH-

thpacTpyKTyphl

YayyweHwe Ka-
YeCcTBa XKU3HM
560 TbIC. YenoBek
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