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CTATBU HA PYCCKOM A3bBIKE

PYBPUKA

«BE3OITACHOCTbD KU3HEAEATEJIBHOCTN»

AHAJIN3 PUCKA. IIOKA3ATEJIN PUCKA

bozamoea FOnusa Buxkmopoena

Mazucmpanm
Hucmumym 3a0uno2o u eeuepnezo 0OyueHus

Buicuieti wikonvl mexnono2uu u 3HepeemuKu
Canxm-Ilemepbypacko2o 20cyoapcmeeHHo2o yHugepcumema
NPOMBLUTEHHBIX MEXHON02UL U OU3AUHA,

P®, . Canxkm-Ilemepbype

AHHOTanus. B cTaThe pacCMOTPEHBI ANTOPUTM OLICHKM PUCKA, IMOKa3aTenu pucka. [Ipencras-
neHsl opMyIibl pacuera. Onucanbl (pakTOpbl, BIUSIONINE HA BOSHUKHOBEHUS aBapUIHHBIX CUTYaIH,
a Tak)Ke MPEeAJI0KEHbI HEKOTOPBIE MEPOIPUSTHS IO YMEHBIIEHUIO PUCKOB BO3HUKHOBEHHS aBapHil.

KuroueBble cioBa: olleHKa puCKa, 00BEKT XpaHEHUs He(TErnpoayKTOB, HHIUBUIYaIbHBIN
PHUCK, KOJUIEKTUBHBINA PUCK, COLIMATIBHBIN PUCK, aBapUHHASI CUTYyallUsl.

Mecrto pacnionoxxerust Hereda3sl oTHOCUTCS KO II KiTmmaTuyeckomy paiiony. 3uma (J1ekadopp —
(eBpalib) — JOBOJBHO MSTKasi, ¢ MpeoliiafaHueM MacMypHO MOro/ibl U 4acThIMU ocajkamu. CuilbHbIE
MOpPO3bI OBIBAIOT PENKO U OOBIYHO HEMPOIOJDKUTEIRHBL. BecHa (MapT — Maii) — mpoxJyiaHasi, ¢ HeOOJb-
ITUM KOJIMYECTBOM OCaaKoB. JIeTo (MIOHb — aBrycT) — 0ObIYHO TpoxiagHoe. CaMblid TETIBIA MECSIT
JIeTa — U10J1b, A0COIIOTHBIM MAKCUMYM TeMITepaTypbl MOKeT gocturath mnoc 34°C. OceHb (ceHTs0ph —
HOSI0pB) — TeIU1asi, ChIpas U BETpeHasl, C YaCTbIMU U MPOIOJKUTENILHBIMU OCAJKAMHU.

Tabnuuya 1.

XapakTepuCcTHKA MOPAKAIIHUX (AKTOPOB M HICTOYHUKOB YPe3BbIYANHBIX CUTY AU
NPHPOIHOI0 XapaKkTepa

Herounuk HC XapakTep BO3/IeiCTBIA NOpakalolero GpakTopa

CHIIbHBIH BeTep BerpoBas Harpyska, a’poJHHaMHYecKoe JaBlIeHHe Ha
OrpakJaloliie KOHCTPYKIHH.

DKCTpeMalbHble 3aTonneHne TeppUTOPHH, MOATOILIEHHE (PYHIaMEHTOB,

aTMoc(epHble 0cajKH CHeroBasi Harpyska, BeTpoBas Harpyska, CHeXHbIe
3aHOCHI.

['pan ¥ napHas IuHaMH4ecKas Harpyska.

Mopozsl TemneparypHsie nedopmarnm OTpaskIaloIIHX
KOHCTPYKLHIA, 3aMOpPaKHBaHUE H pa3pbIB
KOMMYHHKaLHiL.

['po3a DnekTpHUecKHe pa3pabl.
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AHanu3 prucka IpOBOJUTCS B CIEAYIOLIEH ITOCIIEN0BATEIbHOCTH:

1. Onpenenenne yacTOThl peaau3alliy BBISBICHHBIX CLIEHAPUEB aBapuil ¢ pa3IMYHBIMU I10-
CIIEICTBUSIMU;

2. OreHKa MOCeICTBUI BOZHUKHOBEHUS HEXENIATSIbHBIX COOBITHH;

3. O6o01IeHNE OLIEHOK PHUCKA.

OCHOBHBIC KOJIMYECTBEHHBIC TIOKA3aTeM PUCKa aBapuu BKIOYaroT [1]:

e TexXHUYECKUH PUCK — 3TO BEPOATHOCTh HEUCIPABHOCTH TEXHUYECKUX YCTPONCTB, KOTOPAs
MO>KET MPUBECTH K MOCIEACTBUAM ONpPEeAEIEHHOrO YPOBHS (Kjlacca) B TEUEHUE 3aJaHHOTO BPEMEHU
paboThI OIACHOTO MPOU3BOACTBEHHOT'O OOBEKTA.

e VHIuBHIyalbHBIN PUCK — 3TO 4aCTOTA, ¢ KOTOPOW OTAEIBHBIN YEJIOBEK MOKET II0CTPAAATh
B pe3yJibTare BO3ACUCTBUS (DAKTOPOB, CBA3aHHBIX C BOZMOXHBIMU aBapHUSIMHU.

e [loreHunanbHBINA TEPPUTOPUAIBHBIN PUCK (WJIM MOTEHIMATIBHBIA PUCK) — 3TO 4acTOTa BO3-
HUKHOBEHUS Pa3pyILIMTEIbHBIX (JAKTOPOB aBapuu B ONpPeAEIEHHON TOUKE HA TEPPUTOPUH.

e KOJUIEKTUBHBIN PHUCK — 3TO OKHUIAEMOE KOJIMYECTBO JIFOAEH, KOTOPBIE MOTYT IIOCTPAJaTh B
pe3yapTaTe BO3MOXKHBIX aBApU B TEUEHUE ONPEIEIEHHOIO BPEMEHH.

e Conuanbubiit puck uin kpusas F/N — 310 3aBUCHMOCTBH MeX Iy yacToTol coobiTus F, B KO-
TOPOM NOCTPaaajgo He MeHee N 4YeloBeK, OT 3TOro 3HadeHust N. DTOT MoKa3aTellb XapaKTepu3yeT
TSDKECTh MOCTEACTBUHN (KaTaCTpOPUIHOCTD) peaiu3aliuu yrpos.

e Osxunaemslil yiepod — 3T0 MaTEMAaTUYECKOE 0XKHJITaHHE CYMMBbI YOBITKOB, CBSI3aHHBIX C BO3-
MOYHOM aBapHeil, 3a ONPEeIIEHHBIN TEPUOJT BPEMEHU.

Pacyer MHIMBUIYaTbHOTO PUCKA!

R = z@ni -QI' 'Pr[pt'
®

rae R — uHmuBUayansHbIi puck, 1/rom; Qni — yCIIOBHasI BEPOSTHOCTH MOPAXKESHHUS YETOBEKa TPU pea-
JU3aIM 1-To crieHapus aBapuu; Qi — BEpOSTHOCTh peaiu3alliyl 1-TO CIIEHAPHsS aBapuu B TCUEHUE
ros1a; Pnpi- BEpOSTHOCTH IPUCYTCTBUS YEJIOBEKA B 30HE JCHCTBUS MOPaXKAIOMIUX (PaKTOPOB 1-TO Clie-
Hapus aBapuu; N — YHCII0 CIICHAPUEB aBapuil.

Pacder KOJUIEKTUBHOTO pHCKa:

RK = ’:1:1 Qi ) 1ﬂ"FJ.‘
(2)

rae  Rq— KOJIEKTHUBHBIA PUCK, 4ei./roq; Qi — BEPOSITHOCTh pealH3alyu i-ro ClieHapusi aBapuu B
TeveHue roja; Ni — KOJMYECTBO MOrHOIIMX MPY PEaTM3alliy 1-T0 ClieHApUs aBapuu/

OOBeKT XpaHeHHs HEPTETIPOIYKTOB — 3TO COOPYKEHHE, KOTOPOE NPEIHA3HAYCHO IS TIPUEMa,
XpaHCHHUS U BbIJAYU HE(DTU U MIPOAYKTOB €€ mepepaboTKH.

Ha BO3HHMKHOBEHHE aBAPHIHBIX CHUTYallMii HA OOBEKTE XpaHCHHS HE(PTEHPOMAYKTOB BIHSIOT
crnenyromiue paxkropsi [2]:

1. OTka3bl TEXHONIOTMYECKOT0 000pyA0BaHuUs (TEXHUUECKHUE HEUCITPAaBHOCTH — U3HOC, KOPPO-
3Wsl, pa3pylieHrue MaTepuana u T.1.);

2. Ommbka nefcTBUM epcoHasa — OMOKY MepCcoHaa MPH SKCITyaTaluu 000pyA0BaHus, He-
coOJI0/IeHHE TIPaBIII OE30MMACHOCTH U HEAOCTATOYHAS KBATH(UKAIUS COTPYTHUKOB;

3. BHemnrnee Bo3zelicTBHE TPUPOIHOTO WM TEXHOTEHHOT'O XapaKTepa;

4. HecoOnroneHue mpaBul XpaHEHUs] — HEMPABUILHOE Pa3MEIIeHHUE Pe3epBYyapoB, HAPYIICHHE
TEMIIEPaTyPHOTO PeKUMa U IPYTUX yCIOBUI XpaHEHHUsI MOTYT IIPUBECTH K aBapusM;

5. IlocTopoHHee BMEMIATEIbCTBO (TEPAKTHI).

ABapuitHpie cuTyarui Ha HedTeba3e, KOTOphle MOTYT MPUBECTH K aBAPUIHBIM pa3IuBaM
He(TENPOAYKTOB, BO3HUKAIOT H3-32 PA3IUYHBIX JJIEMEHTOB TEXHOJOTHYECKOTO0 OOOPYIOBAHHUS
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OIaCHOT'O TPOM3BOJCTBEHHOr0 00BbekTa. Ha prucyHnke 1 mpencTaBieHbl OCHOBHBIE OIACHBIE HCTOY-
HUKHU YTEYKH HE(PTETIPOTYKTOB.

OCHOBHbIE ONAaCHbIE UCTOYHMKMK YTEYKEH HEd}TEI’IpO,ﬂ,‘fHTGB

Apmartypa

®naHueBble
COeIMHEHMA

ABTOLMCTEPHDI

PesepByap XpaHeHWsA
edTenpoyKTOB

Tpybonpoeoasl

Pucynok 1. Ocnosnsle onachvle uCMOYHUKU YHEYKU He(menpooyKmos

JIJiss yMEHBIIIEHUST pUCKAa BO3HUKHOBCHHS aBAPUIHBIX CUTYallMi Ha OOBEKTE CIIeIyeT COOIFo-
JaTh KOMILIEKC MEPOTTPUSATHA.

[TpoTrBOaBapmiiHas 3aMIUTa — KOMILICKC JOMOITHUTEIBHBIX TEXHHUECKUX M OPraHU3aIlMOHHBIX
MEpPOTIPUATHH, 00ECIIEYNBAIOIINX YCTOMYUBOCTH TEXHOJIOTUU HA36MHOTO XpaHEHUsT HeTEPOayKTa
K €r0 HEKOHTPOJIMPYEMOMY (aBapHITHOMY) BBIXO.LY, C TIOCJICAYIONIMMH SIISTOHAMHE 3aIlIUTHI 10 OTPa-
HUYCHUIO TUTOMIAN Pa3iinBa He(TENpoayKTa BIUIOTH JO MPEAOTBPAIICHUST KOHTAKTa B3PHIBOOIIAC-
HOT0 00JlaKa ¢ BO3MOYKHBIMH UCTOYHHKAMU 3axkuranus [ 3].

[TpoTHrBOIIOKapHAs 3alIUTa — KOMIUIEKC JOTIOJHHUTEILHBIX TEXHHUECKUX U OPraHU3aIllMOHHBIX
MEpPOTIPUATHH, 00ECIEeUYNBAIONINX TOBBIIICHHYI0 YCTOWYMBOCTh OOBEKTA K PA3BHTHIO IMOXKapa B
KPYITHOMACIITAOHYIO aBapHIo, CBA3aHHYIO C BHIXOJIOM B CEJTUTEOHYIO 30HY [3].

Jlnist IpeioTBpaIlleHUs] aBapUIHBIX CUTYallud U T0KapoB Ha 00BbEKTax He(hTEXUMUU HE0O0XO-
MO COOJIIOJIATh CTPOTHE MEphl OE30IMaCHOCTH, a TAK)KE BHEAPSATH HOBBIC TEXHOJIOTUU U PEIICHHUS.
Jlanee mpencTaBiIeHbl HEKOTOPBIC U3 BO3MOXKHBIX MEp:

1. TInaHOBBIC IPOBEPKU MPOU3BOIACTBEHHBIX MPOIECCOB U TEXHHUYECKOT'O COCTOSHUSI 3/IaHHI,
COOpY>KEHHI1, 000pYyI0BaHUS, ANIAPATYPHI;

2. Tlepuoarueckoe TEXHHUECKOE OOCITY)KMBaHUE M KOHTPOJIb TEXHUYECKOTO COCTOSHHSI 000-
PYIOBaHUsl, armapaTypbl, COOPYKCHHUH U 3/IaHUIA,

3. OxpaHna o0beKTa;

4. OGyueHue nepcoHasna AeHCTBUSAM B YCIOBUSAX aBapUU U YPE3BBIYANHON CUTYyaINH;

5. VYiydilleHue cUCTeM CBSI3U MMYHKTOB YIIPABJICHUS C MOAPa3AeIeHUsIMU O0BbEKTa U TIOKAPHOI
YacThIO;

6. TloguepxaHue CPelICTB U CUCTEM IOXKAPHON CHUTHATU3AIUH, T0)KAPOTYIICHHS, CUTHAJIA3a-
[[MU 3ara30BaHHOCTU MapaMu He(TErmpoayKTOB, BO3IyXOOOMEHHON BEHTHJIALMU B UCIPABHOM CO-
CTOSIHUU U TIOCTOSTHHOW TOTOBHOCTH;

7. Coznmanue aBapuiHOTO 3amaca Tpy0, 3aABIKEK, U30JIAIIMOHHBIX MAaTEPUATIOB;

8. IlocTOSHHBII MOHUTOPUHT COCTOSIHHSI OKPY>KaIOIIEH Cpe/ibl MOKET TOMOYb BBISIBUTH ITOTEH-
[[MATbHBIE YTPO3bI U MPEAOTBPATUTH aBAPHH.
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OBPA30OBAHME OTXOJ10B HA IPEAITPUATUN

Kabenvounoe Mupac Tronwbaesuu

cmyoenm,
TonvammuHcKUull 20Cy0apCcmeerHblll YHUSepcumen,
P®, 2. Torvammu

AHHoTanus. B 1aHHOM cTaThbe aBTOp paccMaTpUBaeT 0Opa30BaHKUE OTXO0JI0B Ha NMPEATPUATHI
KiroueBblie cjioBa: ropHasi IPOMBILUIEHHOCTh, OXpaHa OKPY’KaroLlel cpebl, 3a00ii

K 4nciy 0CHOBHBIX 9KOJIOTHYECKHX HApyUICHUH, BOSHUKAIOIINX IPH TOOBIYE MOJIE3HBIX HCKO-
MAeMBbIX, OTHOCSTCS: pa3pylIeHHe 3eMHOW TOBEPXHOCTH, HEU30EKHO BBI3BIBAEMOE H3BIICYCHUEM I10-
JIE3HBIX UCKOIAEMBIX U3 HEJP; THIATEIBHBIA yUEeT THIPOIOTUIECKAX PEKUMOB B TIpeesiaX TOPHBIX
OTBOJIOB Y TMIPHJIETAIONINX 3eMEJTh; TpaHC(hOpMaIHs MPUPOIHBIX JaHIadTOB, MPUBOAIIAS K CO3/1a-
HUIO 3HAYUTENFHBIX HEYTOOCTB JUISI MECTHBIX JKUTEIEH.

OTH SBICHHUS HE TOJIBKO OMPAYaroT KpacoTy MPUPOAHOTO MUPA, HO M HAHOCAT CEPhE3HBIN YPOH
HKOCHUCTEMAaM, Ha KOTOPBIX MOJIAraroTCsi He TOJIBKO JKUBOTHBIE W PACTEHHsI, HO U TEPPUTOPUH, Hace-
JICHHBIE JIIOJIbMH. BaskHO 0CO3HaBaTh, YTO Ka4eCTBEHHBIE M3MEHEHHUS CpeIbl OOMTaHMS HAKIIAIbI-
BaIOT OTIEYATOK Ha Hamie Oyayiee [1].

MBI TOJKHBI CTPEMHUTHCSI K TAPMOHUH MEXKTy MUPOM TIPUPOIBI U YEITOBEYECKON JesITeIhbHO-
CTBIO, BHEPSST YCTOWYHMBBIE METO/IBI JOOBIUM M YUUTHIBAsK TIOTPEOHOCTH HACTOSIIETO M TPSIYIIHX
ITOKOJICHUH.

Kaxp1if mar B 5TOM HamnpaBieHHH TpeOyeT BHUMATEIHHOCTH M y4acTHsl, Beb OT HAIICH OT-
BETCTBEHHOCTH 3aBUCHUT COXpPaHEHHE OKPYXKAIOUIEH cpebl s OyAyIIHX JeT.

Cy1ecTBoBaHuE JI000T0 IPEINPUITHS HEBO3MOXKHO MPEACTaBUTh 0€3 YETKOTO ONpeAeIeHUs
MUHUMAaJIbHOH TUIOIIAIU 3€MEIbHOIO y4acTKa.

[Tomumo momaaei, HeoOXOIUMBIX JJIsl BO3BEICHHS TOBEPXHOCTHBIX KOMILIEKCOB U pabounx
MOCENKOB, sl 2PGEeKTUBHOTO (DYHKIIMOHHUPOBAHUS TOPHOIOOBIBAIOIIMX OpraHu3aIuii BocTpebo-
BaHbI OOILIMPHBIE 3eMEIbHBIE HA/IETIbl, B IIPEJIeIax KOTOPHIX pacroiararoTcsi boraTeiiirne MecToposx-
JICHUSI TIOJIE3HBIX UCKOMAEMbIX — TOPHBIE OTBOJIBI.

OTU NPOCTPAHCTBA 3a4aCTYIO OXBATHIBAIOT BEJIMYECTBEHHbIE TEPPUTOPUH, 00JIa1a0IUe 1IEH-
HBIMH PECYPCAMH, TJIe MOKHO OOHAPY UTh IEHCTBYIOIINE CTAPUHHBIE COOPYKEHHUS, QYHKIIMOHUPY-
IOIIUE CETH TPAHCIOPTHOU UHMPACTPYKTYPhI WK 0071aCTH, aKTUBHO UCIOJIb3YEMBIE JUIsl CENTbCKOTO
XO0351CTBa.

B »TOM cBsilIEHHOM COM03€ 3€MJIM M TPpyZa KPOETCsl OCHOBA JH0O0H SKOHOMUYECKOHN JIeATeNb-
HOCTH, TJe Kaxaas KpyIuia 3eMJIi, Kaxaas MOCTPOiKa U PyKOTBOPHBIN MyTh HAMOIHSIIOTCS CMBIC-
JIOM U TIpeIHa3HAYCHHEM.

Kaxxnoe npennpusitie, mpouBeTas, CIOBHO KUBOM OpraH, HHTETPUPYETCS B SKOJIOTHUECKYIO U
HSKOHOMUYECKYIO TKaHb PETMOHA, CO3[aBasi MOIIHBIM 000POT PECYpPCOB M UEIOBEYECKUX YCHIIUN B
MOMCKax yCcToiuuBoro Oymayiiero [2].

W3BrneueHune TBEpABIX MOJIE3HBIX UCKOMAEMbIX U3 HEJIP 3€MJIH, KaK OTKPBITBIMU, TaK U TIOJ3EM-
HBIMH cIIOCO0aMU, HEU3MEHHO MPUBOIUT K Pa3pyLICHUIO TOBEPXHOCTU HAJl OTPaOOTaHHBIMH Y4acT-
KaMM 1 HAKOTUICHUIO OTBAJIOB ITyCTOM MOPO/IbI, @ TAK)KE 3a0allaHCOBBIX Py B pailoHe JOObIYH.

OTH BO3/AEHCTBHS OKa3bIBAIOT MPSIMOE BIMSHUE HA YPOBEHb PAAMOAKTUBHOIO MCIOIb30BAHUS
HeJp, KOTOPBIM OTMeUaeT JBa KII0YEBbIX TapaMeTpa: MOTepH MpU A00bIUe U pa3yOoKUBaHHE TOJIE3-
HOT'O HCKOIAaeMOro.

ITpu noxzemHol 100bIUe yriist moTepu npepbimaoT 30%, B TO BpeMs Kak AJIs OTKPBITBIX Kapb-
€poB 3TOT Nokazareinb cocTaBiseT 10%.

[Tpu u3BIEUCHUH BOIB(PPAMO-MOIUOICHOBBIX Py JaHHBIE TOTepH BapbupytoTcs: 10-12% npu
MOJI3EMHOM crioco0e ¥ JHIIb 3-5% MpU OTKPBITOM.



Hayunwui oricypran « Cmyoernueckuii hopymy. MNe 33(300), okmabpe, 2024 2.

[ToTpeOHOCTh B BPEMEHHON SKOHOMHH, JOCTUTAeMOM 3a CYET yTpaT JParoleHHOTrO MCKOIae-
MOT0, 00YCJIaBIMBAECT CTPOUTEIBCTBO HOBBIX MPEIIPUATHH, UTO, B CBOIO OUYEPE/lb, BEJCT K OTUY K/ Ie-
HUIO HOBBIX 3€MEJIb U YCYT'YOJICHUIO SKOJIOTHUYECKOM cutyanuu [1].

He MeHee BaKHBIM acrieKTOM OOIIETO yIy4IIEHHUs! SKOJIOTUU SBISIETCS COKpaIleHHE pa3y0o-
KUBAHMA MOJIC3HBIX HCKOTIAEMBIX.

Hcromenune pecypcoB npu J00bIYE M TPAHCIIOPTUPOBKE MPUBOAUT K CMEUICHUIO IIEHHBIX Ma-
TepUaoB ¢ OECIIONIE3HBIMH TIOPOAAMH, YTO, B CBOIO OYEPE/Ib, YBEITMUYNBACT KOJIMIECTBO oOoramiae-
MOTO MaTepuaya — u, CJICIOBATEIILHO, TSHKENIBIX 0TX010B — Ha 20-25%.

DKOHOMUYECKHE UCCIIETOBAHMS MTOKA3bIBAIOT, YTO CHI)KEHHUE TIOTEPh TPHU JOObIUE Ha KaXKIbIH
MIPOLICHT BEJET K CHMKEHUIO C€0ECTOMMOCTH IOTOBOM MPOAYKIIMHU Ha 5% 1 ce0ecTOMMOCTH pa3y0o-
xuBaHus Ha 2%. Hampotus, yBennueHue NpoU3BOIUTENIBHOCTH Tpyna Ha 1% cHukaer cedectou-
MOCTb KOHEUHOU npoaykuuu Bcero Ha 0,2%.

[Tpu pazpaboTKe METOJOB BCKPBITUSI MECTOPOXKJICHHI B 3aCyNUIMBBIX PETHOHAX HEOOXOIUMO
yAEISATh 0c000€ BHMMaHUE OOECIIEYCHHIO OTBAJIOB, MX 3aIIUTE OT MHTEHCHBHOTO PACCEHBAHUS U
MPEJOTBPALEHUIO OTIOJI3HEBBIX CKIIOHOB.

B perunonax, rie Be4Has Mep3i0Ta IapuT Oe3pa3/ienbHO, HapyIIeHHE TTOYBEHHOTO ITOKPOBa
CTPEMHTEIHHO BJICYET 32 COOOM yXyAIIeHnE TEPMOKAPCTOBOTO MPOIIEcca, CIIOCOOHOTO HAHECTH 3HA-
YUTEIbHBIA BPEI.

Emte oganM 3moBemuM (pakTopoM OTKPBITOTO JOCTYTA ISl SKOJIOTHIECKOTO OCBOCHUS SIBIISI-
€TCs N3MEHEHHE THPOTEOIOTHICCKUX YCIIOBHIA, BBI3BAHHOE Pa3pabdOTKOW MECTOPOXK ICHHIH.

Cnmcok Jiureparyphbi:

1. T'pugun A.Jl. Oxpana Tpyna u 6€30MacHOCTb Ha BPEIHBIX U OMACHBIX MPOU3BOJCTBAX. M.:
Ansda-IIpecc, 2020. 160 c.

2. Jlyoouk ®@.H. PexynbTuBarus 3eMenb NpeANpUITHIMHA YTOJIHOW MPOMBIIIIEHHOCTH. M.: ['y0-
kuH-Opmxonnkuaze, 2020. C. 83-84.
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PYBPUKA

«MEJUIIUHA 1 ®PAPMAIEBTUKA»

I'NTAYKOMA

Aeana Moxamao

opounamop Meouyunckoz2o uncmumyma,
Tambosckuil 20cy0apcmeeHHblil YHUGEpCUmem
umenu I P. J/lepxcasuna,

P®, 2. Tambos

Manaenkoea I'anuna Eezenvesna

HAYYHBLU PYKOBOOUMEID,

KaHo. Meo. HayK,

ooyenm Meouyunckoeo uncmumyma,
Tambosckuil 20cyoapcmeeHHblil YHUGepCcumem
umenu I'.P. Jlepaxcasuna,

P®, 2. Tambos

AHHoTanus. ['maykoMa — 3To rpymnia XpoOHHYECKH MPOTrpeCCUPYIOIINX 3a00I€BaHUM 3pUTEIIb-
HOTO HepBa. B 3Toil cTaThbe MBI MpencTaBiIsieM SMUIAEMHOJIOTHIO U (DaKTOPbl pHUCKa TJIAyKOMBI, a
TaK)Ke JUarHOCTUYECKOe 00CIIeI0BaHNE U BapUaHThI JICUECHUS.

KuroueBble cjioBa: riaykoma, ohTaibMoJIOTusl, BHYTPUTIa3HOE JaBJICHHE.

I'mayxoma — rpymnrma 3a00seBaHuil, KOTOpbIE SABIISIOTCA HEHPOJEreHEePaTUBHBIMU U MIPUBOJIAT K
HeoOpaTuMou moTepe 3putenbHbIX QyHkiui. [lo nanaEIM BeeMupHoit opranmu3anuu 31paBooxpaHe-
HHSI, 3Ta MaTOJIOTUS SIBJIAETCS BTOPOM MO YaCTOTE MPUUUHOM CJIENOTHI mociie kKatapakThl. B 2020 roxy
YHCIIO OOJBHBIX TJIAYKOMOM COCTAaBIIIO OKOJIO 80 MIIH YeJIOBEK, 4YTO COOTBETCTBYET 1% HaceneHus,
B 2010 romy 3ToT moka3areib cocTaBisur 60 MITH. DTO CBUACTEIBCTBYET O HEYKJIOHHOM POCTE 3a00-
JIEBaHUS, a CIEJ0BATEIbHO, U 00 yBEIMYEHUH MHBAIUIHOCTHU IO IIayKOMe, KOTopas 3a MOoCIeHNe
roabl yBenmuumiiack ¢ 0,04 mo 0,35 ma 1000 nacenenus. B Poccuiickoit @enepannu opuinaibHo 3a-
perucTpupoBano okoiio 1,3 muH 00sbHBIX raaykomoi (nau 0,9 Ha 1000 HaceneHus).

MeTtoanl

OTOT 0030p OCHOBAH Ha COOTBETCTBYIOIIMX MyOIMKAIMAX, MOJYYEHHBIX C MOMOIIBIO BBIOO-
pounoro noucka B Medline u Cochrane Library, u 1onoJHEeHHBIX JOTIOTHUTEIBHBIMU CTAThSIMH, BbI-
OpaHHBIMHM aBTOPAMH.

Pesyabrarsl

B EBporie pacipocTpaH€HHOCTh TJIayKOMBbI cocTaBisieT 2,93% cpeau yui B Bo3pacte oT 40 10
80 ner. PacnpocTpaHEHHOCTh YBEIMUYMBAETCS ¢ Bo3pacToM, nocruras 10% y smn crapme 90 ner.
JloCTyIHBIE METO/IbI IMAaTHOCTUKU BKITIOYAIOT OPTaIbMOCKONNIO, TOHOMETPHIO, IEPUMETPUIO U Me-
TOABI BU3yanus3aluu. JleueHne riaykoMbl HalpaBiI€HO HAa CHW)KEHHME BHYTPUIVIA3HOTO JABJICHMS C
IIOMOIIBIO MECTHBIX IIPENApaToB, Ja3€PHON TEPAIIMU U XUPYPrUU TJIayKOMBI. Y MAallMEHTOB C MaHU-
(ecTHOI r1ayKoMoil CHUKEHHE BHYTPHUIIA3HOTO JIaBJICHUS IPEJOTBPAIAeT IPOrpPECCUPOBAHUE Jie-
(eKTOB 1MOJIs 3peHus, IPU 3TOM HEOOXOIUMO JIEUUTH 7.
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3akiIroueHue

JlnarHocTruecKasi OlleHKa INIayKOMbI OMUPACTCS Ha HECKOJIBKO CTOJIOB, BCE M3 KOTOPHIX HE00-
XOAMMO YYHUTBIBATH JJISl YCTAHOBIICHUS JUArHO3a ¥ ONPEAETICHHS KEeJIaeMOro 1eJIeBOro JaBICHUS:
3TO, CPe/iu MPOYET0, BHYTPHUIIIA3HOE JaBJieHUE, a Takxke QyHKIMs u Mopdonorus riaza. Uuausumy-
aJIbHO HOI[O6paHHOC JICYCHUC U CHUIKCHUS OAaBJICHUA CIICAYCT OUCHHUBATDL B XOAC PEryJIAPHLBIX I1J1a-
HOBBIX KOHTPOJIBHBIX BU3UTOB JIUIsl OLICHKH (PYHKIIUU ¥ MOP(OIOTHH ¥ IPU HEOOXOAMMOCTH KOPPEK-
THPOBATH 11 MUHUMU3ALNHU PUCKA IPOrPECCUPOBAHMUSL.

I'maykoma (ot rpedeckoro glaukds, HecrienuprUecKoro TepMUHA JUIS 3€JICHOTO WIH CBETJIO-
ceporo [1]) — 310 Tpymma paccTpoicTB, KOTOPBIE PA3IUYAIOTCS 110 CBOSH MaToPU3HONIOrHH, (haKTopam
pHICKa, TIPOSIBIICHUSM, JICUCHUIO M ITPOTHO3aM. VX o0I1ieii uepToi sSBIIETCS POrPeCCUPYIONIas IeTeHe-
panuAa 3puTCILHOrO HEPBA C HOTCpCI\/JI TFaHTJIMO3HBIX KJICTOK CETYATKU, NCTOHYCHUEM CJI0 HCPBHBIX BO-
JIOKOH CETYATKU M MPOTPECCUPYIOIIEH dKCKaBallue IMCKa 3pUTEbHOTO HepBa (pucyHok 1) (2, 3).

oo s 3o

mialnisl | | | )
8

C

Pucynok 1. llpocpeccupyrowaa oezenepayus 3pumenbHo20 Hepea ¢ nomepeii 2an2i1u03HbIX
K/1emoK cemyamKu, UCHOHYEHUEM C/101 HEPEHBIX 60JI0KOH CemYamKu U npozpeccupyrouieii
IKCKasayueil OucKa 3pumeibHo20 Hepea

["aHrIMO3HbBIE KJIETKH CeTYATKU — 3TO HEHPOHBI IEHTPaAJIbHOW HEPBHOW CUCTEMBI, KOTOPBIE I10-
Jy4aroT CUTHAJbI OT ()OTOPELIENITOPOB, 00padaThIBAIOT UX U MEPEIAIOT B AKCOHAX Yepe3 3pUTEIbHBIH
HEpB B JaJIbHEHIINE EHTPhI B MO3re. DTH aKCOHBI UAYT OT sJIep TAHIVIMO3HBIX KJIETOK B CETYAaTKE K
JIMCKY 3pUTENILHOTO HepBa (2), a 3aTeM BMECTE € COCYIaMU CeTUATKH Yepe3 peleTyaTyro IIaCTUHKY,
CUTOOOPA3HYI0 CTPYKTYPY, COCTOSIYIO U3 KOJUIareHa. 3a peieTyaToi MIacCTUHKONW aKCOHbI, OKpY-
’KEHHbIE MUEJIMHOBOM 000JI0UKO, IPOJ0IIKAIOTCA KaK 3pUTeIbHbIN HepB. [loBbIIEeHHOE BHYTpHUT-
Ja3HOE JIaBJI€HUE, HU3KOe NepPy3nOHHOE JaBlIeHHE U/UIIM HU3KOE JIaBJICHNUE CIIMHHOMO3TOBOM JKUI-
KOCTH YBEJIMYUBAIOT TPAJUCHT uepe3 pelIeTyaTyl0 IUIACTMHKY M BBI3BIBAIOT runonepdys3uto
COCOYKOB, YTO IMPHUBOJUT K CTPYKTYPHBIM M3MEHEHHSAM M PEMOJICIMPOBAHUIO PELIETYATOM ILIa-
CTUHKM U HapyLIEHUIO aKCOHATBHOTO TPaHCIIOpTa B BOJIOKHAX 3pUTENBHOro Hepma (4). B wactHOCTH,
TIOPBI B TIepe/iHel 001acTh peneTyaTol IIaCTUHKY YUTMHSIOTCSI IPU OTKPBITOYTOIBHOM riiaykoMe (5).

Bozpacraromas noreps raHITIMO3HBIX KJIETOK CETYATKH NPUBOAMUT K IPOTrPECCHPYIOLIEMY
YXYJUIEHUIO M0JIS 3pEHUs1, 0OBIYHO HAYMHAIOLIEMYCsI Ha CpeJHEN nepru(epru U 3aTeM NPOrpeccupy-
IOIeMy JI0 TeX IOp, MOKa HEe OCTAHETCS TOJbKO LIEHTPAIbHBIM Wi nepudepuyeckuii OCTpOBOK
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HETMOBPEXKJICHHOT0 3peHus. [lpyrue (QyHKIMOHAIbHBIE HAPYIICHUS BKIIOYAIOT HapyIICHHE KOH-
TPACTHOCTH U LIBETOBOCIIPUSATHS U TPYAHOCTH IPHU uTeHUH (6). MeXaHu3MBbI, TOCPEICTBOM KOTOPBIX
TEPSAIOTCS FAHIJIMO3HBIE KJIIETKU CETYATKH, €I1[€ HE IIOJHOCTHIO U3yUYECHBI.

Paznuunple THMBI TIAyKOMBI KIaCCH(UIMPYIOTCS B COOTBETCTBUU C COOTBETCTBYIOLIMMHU
CTPYKTYPHBIMHU M3MEHEHUSMHU B IIEPEIHEM CETMEHTE ria3a. BoasgHucTas Biara B OCHOBHOM JIPEHU-
pyeTcs B KaMEPHOM YTy uepe3 TpabeKyIIIpHyIo ceTh 1 KaHau lllinemma 1 yacTH4HO uepes3 yBeocKie-
paJIbHBIN OTTOK (KOPEHb paiy>XKKH, HUIHapHoe Teno0). KamepHblil yros HaXxoAuTcs MexX1y paayKKou
u nepudepruecKoi 3aiHEi MOBEPXHOCTHIO POTOBHIIBL, a B €ro KoHIle kKaHau [llnemma Haxoaures mox
TpaOeKyJISPHOH ceThio. B TO BpeMs Kak Ipu OTKPBITOYTOJIBHOM IIIayKOME YToJI KaMepbl MaKpPOCKO-
IIAYECKH OTKPBIT, IPA OCTPOM 3aKPBITHHN YTIJIa OH 3aKyIIOPEH PadyKKOH .

DMUIeMHO0JI0r U

B 2012 roxy 2,1 MuimnoHa 4eJI0BEK BO BCEM MUPE OCJIETUIH M3-3a riaaykomsl (14). B 3anagHoii
EBporne rnaykoma siBisieTcsi BTOPOH MO pacpoCTPaHEHHOCTH NIPUYMHON HEOOPATUMOM CIIETIOTHI IIO0-
CcJie BO3pacTHOM MakyJssipHou nererepanuu (15). PacnipoctpaneHHocTh TiiaykoMbl B EBporie cpenu
moaeit B Bozpacte oT 40 1o 80 ser cocraBuseT 2,93% (pucyHok 3) (16). bonbmmHCcTBO cTpasatot
OTKPBITOYTOJIbHOM TJIayKOMOM, pacpoCTpaHEHHOCTh KOTOpoil coctaBiseT 2,51% B Bo3pacte ot 40
1o 80 net (16). B I'epmanuu Taxke OONBIIMHCTBO JIOAEH C TJIAyKOMOW UMEIOT OTKPBITOYTOJIbHYIO
rmaykomy (17). llupokogocTymHOE XUPYPTHUECKOE JICUEHUE KaTAPAKThI B TPOMBIIIIICHHO Pa3BUTHIX
CTpaHax CHU3UJIO PUCK Y3KOTO yIila ¥ OCTPOro 3aKpbITUs yria. ToOHKas HCKyCCTBEHHAs JIMH3a yIiry0-
JISIeT TIEPEAHIOI0 KaMepy, yIUTomias paaykHyro 00004ky (18) u pacmmpsis yroi Kamepsl.

Prevalence of open-angle glaucoma
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Pucynok 2. Pezynomamot

DaKTOpPHI PUCKA

OcHOBHBIMU (haKTOpPaMU PUCKA TTIAYKOMBI SIBIISIFOTCS:

1. TToxwumnoii Bo3pact

2. TloBbllIEHHOE BHYTPUTIJIA3HOE JAaBJICHHUE

3. BpIcokas cTenieHb MUOITUU

4. TlonoxuTenbHbIN ceMeiHbII aHaMHe3 II1ayKOMBI

Puck Takke 3aBHCHUT OT STHUYECKOH NpHuHauIexkHoCcTH (16). bonee Toro, skckaBanuio ancka
3pUTEIHLHOIO HEpBAa OCOOCHHO TPY/HO OLIEHHUTH B IJ1a3aX C BHICOKOHM cTeneHbto Muonuu. Cunraercs,
YTO YBEJIIMYEHUE JUCKA 3PUTEIBHOIO HEpBAa H3-3a MHOIMU C IOCJIEAYIOIUM HCTOHYECHUEM
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pelieTyaToi MIACTUHKU MOXKET IPEApacIoararh K riaykome (25). YBenuueHue CABUTaIUX CUIl
B pElIeTYaTON IUIACTUHKE, BHI3BAHHOE JIBMKEHUSIMU TIJ1a3 y JIFOJIEH C BBICOKOM CTENEHbIO MHUOIUU
(ITMHHBIMH) TJ1a3aMHU, YIOMUHAETCS KaK €Ille OJJMH BO3MOKHBIN MaToreHeTndeckuii haktop (26).

[ToBBIlLIEHHOE BHYTPUTIa3HOE AaBJICHUE UM TIOBBIIIEHHBIN I'PAaAUEHT TPAHCIIAMUHAPHOI'O J1aB-
nenus (27) siBIsSeTCS €MMHCTBEHHBIM MOIU(PUIHNPYEMBIM (aKTOPOM PHUCKA OTKPBITOYTOJIBHOM riiay-
KOMBI, KOTOPBIM OBbLIT BBISIBJICH HA JAHHBIM MOMEHT. PaHIOMH3UPOBAaHHOE KOHTPOJIUPYEMOE UCCIIe-
JIOBAaHME JICYEHMsI TJIA3HOM THMIIEPTEH3UU IPHUBEIO K BBIBOJY, YTO CHIKEHHUE IOBBIIIEHHOI'O
BHYTpHUIJIa3HOro AaBiieHus (21-32 mm pr. cT.) Ha 22,5% MOXKET CHU3UTh S-JIETHUN PUCK Pa3BUTHUS
OTKPBITOYTOJIBHOM rIaykoMebl ¢ 9,5% no 4,4% (28).

OcHoBHbIe GaKTOPbI PUCKA IJIAYKOMBI.

[Toxwuiioi Bo3pact

[ToBBIIIIEHHOE BHYTPUTIIA3HOE J1ABJIICHHE

Bricokas crenenb Muonuu

[TonouTenpHbI CEMENHBIN aHAMHE3

[Ipenmnonaraemast cBsi3b MEXy OTKPHITOYTOJIbHON IJIAYKOMOM U CepJeUHO-COCYIUCThIMU 3a-
OoneBaHMSIMU B HacTosee BpeMs oocyxkaaercs. CucteMarnueckue 0030pbl Mmoka3aau HeOOIbIINe
pasMepsl 3 dexra s aprepuanbHo runeprensuu (29), caxapaoro nuadera (30) 1 00CTpYKTUBHOTO
anHo? cHa (31) B OTHOUIEHUH OTKPHITOYTOJIbHOM riiaykoMbl. KoHurypaims poroBuibl Takxke 00-
Cy’KJaeTcs Kak MOTEHIUAIbHBINA CTPYKTYPHBIN (PakTOp PUCKA, XOTS CBSA3b MEXI1y TOHKOM poroBuuei
Y TOHKOH PeIIeTyaTol MIaCTUHKON IMOKa He MPOoJAeMOHCTpupoBaHa (32).

OpHaKo TOJIIMHA POTOBHIIBI BIMSIET HA U3MEPEHNE BHYTPUTIIA3HOTO JIABJICHUS: TOHKAsl pOTo-
BHIIAa MOKET UCKYCCTBEHHO 3aHIKATh U3Mepsiemoe aasienue (33). OmHaKko 3To CrpaBeyIuBO TOJIBKO
JUIS. OY€Hb OOJBIINX OTKJIOHEHUH TOJIIMHBI POTOBUIIbI, TOCKOJIBbKY TOJIIIMHA POTOBUIIBI OOBIYHO KO-
nebnetcs B auanazone npumepHo 40 mkM B TeueHue AHsA (34). opMyrbl i yyeTa BIUSHUS TONIIHHBI
POTOBHUIIBI Ha U3MEPSEMOE BHYTPHUIVIA3HOE NABJICHUE HE JOKA3aJId CBOEH MOJIE3HOCTH HA IIPAKTHKE

JAnddepennuanbHast IMArHOCTHKA

[Ipu auarnoctuke [IOVYI kpaiiHe Ba)KHO UCKIIIOUUTH IPYTHE COCTOSIHUS, KOTOPHIE MOT'YT BbI-
3BaTh ONTUYECKYIO Helponartuto. uddepenunanbHas AMarHoCTUKa, KOTOPYIO CIIEAyeT yUYUThIBATD,
BKJIIOUYAET B ce0sl MPEIIeCTBYIOUIYIO HIIEMUYECKYIO0 ONITHUECKYIO HelponaTuio, aTpouio 3puTellb-
HOT'O HEPBA U KOMIIPECCUOHHYIO HEMNIAyKOMAaTO3HYIO ONITHYECKYI0 HEUPONIATHIO, IOCKOJIBKY OHH MO-
T'yT NPOSIBIIATH CX0XKUE MATTEPHBI IOTEPH TOJISA 3PEHUS U, B HEKOTOPBIX CIIydasiX, IPUBOJUTH K «IICEB-
JO9KCTIAaHCUWY 3pUTeNbHOTO HepBa.[54] Eciu HabmomaeTcs mosbimenHoe BI'J] win xapakTepHbie
IJ1ayKOMaTO3HbIE N3MEHEHHUS 3PUTEIHLHOT0 HEPBA, HEOOXOMMO IIPOBECTH TOHUOCKOIIHIO JJISl OLEHKU
COCTOSIHUS Tepe/iHel KaMmephl (OTKpbITasi, y3Kas WK 3akpbiTasi). Kpome Toro, Bpaun AOIKHBI ObITh
OIMTENbHBI B OTHOILIEHUU €/1Ba 3aMETHBIX IPU3HAKOB Pa3IMYHbIX BTOPUYHBIX I1ayKOM, U3y4aTh UC-
TOPHIO IIpUEMA JIEKapCTB MMALIMEHTOM Ha IpPEeIMET NOTEHIMAIbHBIX UIMOCUHKPAa3UYECKUX PEaKINil
Ha MpenapaThbl WK CTEPOUIHBIX PEaKLUi U cCOOUPATh MOJHYIO0 UCTOPHUIO MPEIbIIYIIUX TPABM U OTIe-
pamuii Ha ryia3ax.

[Ipu ocTpoM mpOSIBICHUHM, HAIOMUHAIOIIEM OCTPYHO 3aKPBITOYTOJIBHYIO TJIAyKOMY, Bpadu
JOJIKHBI TAK)K€ YUUTBHIBATh JPYrue MOTEHUUAJIbHbIE AUArHO3bl, TAKUE KAK UPUT, TpPaBMaTUUYECKas
rudema, KOHBIOHKTUBHT, JMHUCKIEPUT, MUTPEHb, KIIACTepHasi TOJIOBHAA 00Jb, CyOKOHBIOHKTHBAIIb-
HOE KpPOBOM3JIHSIHHME, UCTHUPAHUE POTOBUIIBI, HIOPTAIBMUT, CHHIPOM OpPOUTAIBLHOIO KOMIIAPT-
MEHTa, 513Ba POTOBHUIIBI, MEPUOPOUTANbHBIE MH(MEKINN U WHPEKIMOHHBINA KepaTutT. TiiaTenbHbIi
cOop aHaMHe3a U JieTalbHOE 00cie/I0BaHre ¢ TOMOIIBIO I1EI€BOH JIaMITbl UIMEIOT pelliaroliee 3Haue-
HUe A1 cyxeHus nupdepeHInanbHbIX IUarH030B U OPTaHU3allMd COOTBETCTBYIOMIUX OOCIea0Ba-
HUI WM HanpaBJIeHUH M0 Mepe HEOOXOAUMOCTH

Jleuenune

HaYKOMaTO3HBIC HU3MCHCHMUA.
K HuM otHOCATCS MOTCPA TKAHU Ha HCﬁpOpCTHHaJIBHOM Kpac U paCHIMPpCHUC BBICMKHA 3PUTCIIb-
HOr'0 HCpBA, HC(I)I/ISI/IOHOFI/ILICCKOC HCECOOTBCTCTBUC MCIKIAY BbICMKaMHU 3PUTCIIBHOI'O HCpPBA B JIBYX

14



Hayunwui oricypran « Cmyoernueckuii hopymy. MNe 33(300), okmabpe, 2024 2.

ry1a3ax, KpOBOM3JIMSHUS Ha KPalo TOJIOBKHU 3PUTEIBHOIO HEPBA, HCTOHYEHHE €105 HEPBHBIX BOJIOKOH
CeTYaTKH U aTpodus mapananuuiipHON TKaHU.

BuyrtpurnasHnoe naBieHue.

W3mepenue BHYTPUIIIa3HOTO AaBJIEHUS (TOHOMETpUs) IIPU MEPBOHAYAIBHON TUATHOCTHUKE SIB-
nsiercs 00s3aTeNIbHBIM. BHYTpHTIa3HOE TaBIeHUE B HACTOAIIEE BPEMS SBIISCTCS €JMHCTBEHHBIM H3-
MEHSeMBIM (PaKTOPOM PUCKA IIIAyKOMBI U TPOTPECCUPOBAHUS TTIAYKOMBI.

EnuncTBenHo# Gopmoii teueHns, KoTopasi, Kak ObII0 TOKa3aHo, 3 GEeKTHBHA U OOIMIETPUHSITA
JUI TIPEIOTBPALLEHUS IPOTPECCUPOBAHMS TJIAYKOMBI, SIBJIIETCS CHU)KEHUE BHYTPHUIJIA3HOT'O JIaBJe-
Hus (11, e10), uro 3¢hexTHBHO MpU KOTUYECTBE, HEOOXOIUMOM JUIs JIeueHus, paBHoM 7 (el1). Y
MAIMEHTOB C OTKPBITOYI'OJBbHON I1ayKOMOUM BHYTPUIJIa3HOE J1aBJIEHUE MOXHO CHU3HUTD C IIOMOIBIO
peryJsipHOTO MpUMEHEeHHs TT1a3HbIX Karenb (11, €10, e12), nazepnoii tepanuu (€13) u/umu xupypru-
geckoro BMemiarenscTa (€14, el15) (tadbmuna). Llens cocTouT B TOM, 9TOOBI JOCTUYH MHIUBH Y AJTEHO
YCTaHOBJIEHHOTO 1[€JI€BOI0 JaBJICHUS, IPY KOTOPOM IJIayKoMma He OyAeT IpOorpeccupoBaTh U MpH KO-
TOPOM OTCYTCTBHE IPOIPECCUPOBAHUS MOXKHO OyZeT HaOMoJaTh U JOKYMEHTHUPOBATh. Y KayKJIO0TO
MalUeHTa LEeJIeBOe IaBJIeHUE ONPEEIIeTCs HA OCHOBE MMEIOIIErocs riayKoMaTO3HOrO MOBPEXkIe-
HUS, TEKYILEr0 BHYTPUIIIa3HOTO JIaBJIEHHSI, CKOPOCTU CTPYKTYPHOIO U ()yHKIIMOHAIILHOTO MPOTrpec-
CHUpPOBaHUs, IPYrUX CYIIECTBYIOIIUX (PaKTOPOB PUCKA M MOTEHIMAIBHBIX TOOOYHBIX A(P(PEKTOB Jie-
YeHHsl. DT cOOOpakeHUs ONPEAEIAIOT IepBOHauaibHble Mephbl JeueHus (€16). CKopoCcTb CHUKEHUS
JIABJICHUS B IMPOLIEHTax OOJIbLIIE HE PEKOMEH]IyeTCs B KauecTBE €AMHCTBEHHOW LI€NH JICUEeHHUs, TO-
CKOJIbKY OHa HE YYUTHIBAET aOCOIIOTHBIM YPOBEHb HA4aIbHOTO BHYTPUTIIA3HOTO TaBJICHUSI, KOTOPBIN
SIBJISIETCS BaXKHBIM KOMIIOHEHTOM. THUINUYHBIE 1IeJIeBbIe JaBJICHUS COCTaBIAIOT < 21 MM pT. CT. s
paHHel r1ayKoMsl, < 18 MM PT. CT. [UIsl YMEPEHHOH TJIayKOMBI M < 15 MM pT. CT. Ui pa3BUTOM Iria-
ykoMbl. Kakas Obl 11e71b HM ObLi1a yCTaHOBJICHA, CIIEAYET PETYIISIPHO TPOBEPATH NalbHEHIIee TeUeHHEe
BHYTPHUIJIA3HOTO JaBJIEHUS, YTOOBI ONPENEINTh, CTAOMIN3NPOBATIOCH JIU 3a00JIeBaHUE, KaK U XOTe-
JI0Ch Obl, WJIM OHO IPOTPECCUPOBAIO JANbLIE, U B TOM ClIydyae MOXKET MOTPeOOBaThCs MEPECMOTP
1eJIeBOT0 aBieHus (€9).
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HEPBHO-MBIIIEYHBIE OCJIOKHEHUS COVID-19
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Cemenos Braoumup Anexcanopoeuu

HAYYHBLU PYKOBOOUMEb

0-p meO. HayK, npogheccop Kagheopvl HedpoLO2UU,
Heupoxupypauu, MeOUYUHCKOU ceHemuKu

U MeOUYUHCKOLL peaburumayui,

DI'BOY BO KemI MY Munzopasa Poccuu,

P®, 2. Kemeposo

[MTarnemuss COVID-19, BeizBannas Bupycom SARS-CoV-2, okaszana orpoMHOE BIIMSHHE Ha
pas3IMyHbIE CHCTEMBI OpPTaHW3Ma YeJIOBEeKa, BKIIIOUas HEPBHYIO M MBIIICYHYIO cUCTeMbl. [lepBoHa-
yaipHO BUpyCc SARS-CoOV-2 paccMmarpuBalics UCKITIOUUTENBHO KaK PECHUPATOPHBIN MATOTEH, OI-
HAKO I10 M€pPE€ HAKOIUICHUS KIIMHUYECKUX JAHHBIX CTajo oueBUAHO, uTo COVID-19 sBusercs myiib-
TUCUCTEeMHBIM 3a0oJsieBanveM. OJHMMH U3 CEPhE3HBIX TOCICACTBUNA HH(EKIUH CTald HEPBHO-
MBIIIEYHBIC OCJIOKHEHUS, KOTOPbIE 3HAYNTEIBHO YXY/IIIAIOT IMIPOTHO3HI U 3aTPYIHSIOT BBI3IOPOBJIC-
HHE MaleHTOB.

MexaHu3MbI IOPAaKEHUsI HEPBHO-MbIIIIEYHOH CHCTEMbI

HccnenoBanus mnokasplBaoT, YTO HEPBHO-MbIIIeUHbIe ocioxkHeHus npu COVID-19 pasBuba-
I0TCS B pe3yJIbTaTe HECKOJIbKIX MEXaHU3MOB. Bupyc MoxkeT npsiMmo MHQHUIUPOBATh HEPBHYIO TKaHb
Yyepes aHrnoTeH3UH-TpeBpainaroimuii pepment 2 (AIID-2), skcnpeccupyeMblii Ha KJIETKax HEPBHOM
cucteMbl 1 Mbitieunoi Tkanu [1]. Hoffmann u coaBt. u Walls u coaBt. nokasanu, uto SARS-CoV-
2, kak 1 SARS-CoV, BbI3bIBaIOIIMI aTUIHYHYIO THEBMOHUIO, UCIONIB3YET aHTMOTEH3UHIIPEBpallia-
roiuit pepmenT 2-ro tumna (AIID2) kak peuenTtop A NPOHUKHOBEHUS B KJIETKH 4elloBeKa. | aB-
HbIM 00pa3zom AIID2 naxomutcs Ha MeMmOpaHax mHeBMouuToB Il THMa, SHTEPOIIUTOB TOHKOTO KH-
IIEYHUKA, HHAOTENUANbHBIX KIETOK apTepuid M BEH, a TaKKe TIAIKOMBIIICUYHBIX KJIETOK B
OOJBIIMHCTBE Pa3NUUYHBIX opranoB. Kpome storo, matpuunas PHK mis AIID2 obnapyskeHa B Ki1eT-
Kax KOpbI TOJIOBHOT'O MO3ra, MOJIOCATOro Tefa, TUIoTajJaMyca U CTBOJIa TOJIOBHOTO Mo3ra. Hanmudue
ATII®2 Ha HelipoHaX TOJOBHOT'O MO3Ta U TJIMU U JIENIAeT 9TH KJIETKH YyBCTBUTEIHHBIMU K HH(PUITUPO-
BaHUI0 BUpycoM SARS-CoV-2, uyTo, BO3BMOXXHO, PUBOJUT K MOTEpE OOOHSHUS U PA3BUTHIO HEBPO-
norudeckoro nedunuta, HabmonaemMeix mpu 3adonesannu COVID-19. SARS-CoV-2, kak 6b1u10 10-
Ka3aHO, MPOHMUKAET B IEHTPAJIbHYIO HEPBHYIO CHUCTEMY uepe3 OOOHSTENbHBbIE pPELEeNnTOphl HIIN
COCYHUCTYIO CUCTEMY, YTO MOXKET MPUBOAUTD K MIOBPEKICHUIO HEHPOHOB U acTPOLIUTOB. Bupyc cmo-
COOEH HaNpsMyr HHQHUIMPOBATH HEPBHBIC KIETKH, YTO MPOSBISETCS B TaKUX HAPYIICHHIX, KaK
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ocTpble SHIIe(aTonaTHy ¥ HHCYIIBTHI, 0COOEHHO Y MAMEHTOB C TSHKEIBIM TeueHueM nHdpexun. On-
HAKO HEBPOJOTHUYECKUH Ne(HUIUT MOKET ObITh 00YCIOBIICH HE TOJIBKO HENOCPEACTBEHHBIM BO3/ICH-
CTBHEM BHUpYCa, HO U BTOPUYHBIMH (DakTOpamMH, TAKUMH KaK TMIIOKCHS, IIUTOKUHOBBIM IITOPM U
HapyIlIeHNue MUKPOIMPKY UK. Kpome Toro, akTBaIyss MIMMYHHOH CUCTEMBI C TIOCJICAYIOINM "1~
TOKHHOBBIM IITOPMOM" MOKET MPUBECTH K BOCIIAJICHUIO, TIOBPEKICHUIO HEPBHBIX BOJIOKOH U MUO-
uToB [2]. LINTOKMHOBBII IITOPM — 3TO OJJHO U3 caMbIX cepbhE3HbIX ocioxkHenuit COVID-19, cBs-
3aHHO€ C THUIEPAKTHBAMEH MMMYHHOW CHUCTEMBI, KOTOpas aTakyeT HE TOJIbKO BHPYC, HO U
COOCTBEHHBIE KJIETKH Oprann3Ma. [IoBbIlIeHnEe YPOBHS IUTOKHHOB M JJPYTUX BOCIIAJMTEIBHBIX Map-
KEpPOB MOKET MPUBECTH K MOBPEXKICHHUIO MepH(PEPHIECKIX HEPBOB, YTO OOBSICHSIET PA3BUTHE TAKUX
OCJIO)KHEHHUH, KaK MOJIMHEHPONIaTHH. DTH MATOJIOTHIECKAE U3MEHEHHSI MOTYT COXpaHIThCS Ha MPO-
TSOKCHHUH JUTATEIILHOTO BPEMEHH, JTaXKe MOCIIE TOT0, KaK BUPYCHAsI Harpy3Ka CHU3UTCS, YTO IPUBOIAUT
K XpOHMYECKHM CHMIITOMAM.

Kaunnueckue MPOABJICHUSA

HepBHo-mbImeunbie ocinoxkuenus y nanueHToB ¢ COVID-19 Bapeupytorcs oT Muanruii 10 6o-
JIee TSDKETIbIX HEBPOJIIOTMYECKUX COCTOSIHUM, TaKMX Kak cuHapoM ['uitena-bappe. CoriaacHo JaHHBIM
uccnenoanust Mao et al. (2020), oxosno 44% mnauuentoB ¢ Tsoxenoil popmoit COVID-19 umeror
HEBPOJIOTMYECKUAE CUMITTOMBI, BKITFOUAsl MBIIICYHYO CJIA00CTh M HAPYIICHUS YyBCTBUTEIHLHOCTH [3].
OAHMM U3 IJIaBHBIX CUMIITOMOB, ITOATBEP K AAIOIINX TaHHBIN (aKT, ABISETCS TUIOCMUS UM aHOCMUS
(JacTuuHas WK MTOJTHAS TIOTepst 000HIHMS ). Muanrus sSBIsSeTCs Hanbosee 4acThIM CUMIITOMOM, KO-
Topblii oTMeuaroT 10 60% marnuentoB [4]. [NonmHelponarus, Kak OCJIOXKHEHHE B OCTpOM (hase
COVID-19, Takxke BcTpedaeTcs, XOTS U PexKe.

Mpuonatuu cBs3aHbl ¢ HapylIeHneM (QYHKIIUU MBIIIEYHBIX BOJIOKOH, YTO MOJTBEPKIA€TCs MO~
BbIlIeHHEM ypoBHel kpeaTnHkuHa3bl (KDOK) B kpoBH, 4TO CBUIETENBCTBYET O pa3pyLIEHUH MbIIIEY-
HOM TKaH| [5]. B HEKOTOPBIX CiIydasx OTMEUYAOTCSI MUO3UTBI, YTO MOXKET MPUBOIUTH K BBIPAKEHHOM
MBIIICYHO# c1abocTu, kak HaOmoaaercs y 10-20% namuentos ¢ COVID-19 [6].

Cunnpowm TI'mitena-bappe (CI'b), penkoe ocnoxkuenne COVID-19. B otmuue ot o01ero mo-
Hatus Heiponatuu, Cunnpom [uitena-bappe — 3To ocTpoe ayrouMMyHHOE 3a001€BaHNEe, KOTOPOE
pa3BHUBaeTCs, Kak MpaBUiIO0, Oocae HHPEKIUH, BaKIIMHALIMY UIH APYTroro UMMyHHOro ctumyna. [lpu
CI'b nMMyHHas cucTeMa aTakyeT MUEJIMHOBYIO 000JIOUKY Nepu(eprudeckiux HEPBOB, YTO MPUBOAUT
K OBICTPOMY MPOTPECCUPYIOIIEMY MOTOPHOMY AePUIUTY. HECKONBbKO KIMHUYECKHX CITydaeB, OIyo-
nukoBaHHBIX B 2020 u 2021 roaax, noka3anu pazputue CI'b y nmammentoB ¢ COVID-19 uepes He-
CKOJIBKO Hejienb nociie nHpuuupoBanus [7]. Mexanusm pa3putisi CI'b CBsI3bIBAIOT ¢ MOJIEKYJIIPHOM
MUMUKpHEH, KOT/1a UIMMYHHBIM OTBET IPOTUB BUPYCHBIX OEJIKOB HapyIIaeT CTPYKTYpy nepudepuue-
cKuXx HepBoOB [8].

IlepedpoBackyJisipHblii cHHAPOM, cnipoBoumpoBanublii COVID-19

KoponaBupycnas unbeknus COVID-19 oka3biBaeT CyIIeCTBEHHOE BJIMSHUE Ha MCUXUKY U
ueHTpanpHyo HepBHYIO cuctemy (LIHC), BbI3bIBast IMPOKUIA CIIEKTP HEBPOJIOTMUECKUX HAPYIICHHH.
B Tsaxénpix ciydasx HaOMIOAIOTCS TaKWe MPOSBICHUS, KaK TaJUTFOIMHAIIMM, Opel U pa3linyHbIe
(dbopMmbl u3sMeHenus coznanus. OcodenHo ceprésnbie nospexaenus LIHC pa3BuBaroTcs npu AMUTENb-
HOM TEYEHHUU 3a00yieBaHMsI. JTU W3MEHEHUs HEPEeIKO MPUOOPETa0T XPOHUUYECKUN XapakTep, YTo
MOATBEPKIAETCS CITy4asiMU TOCTKOBUTHOTO HEBPO3a, JUATHOCTUPYEMOTO y MAIIMEHTOB MOCIIE UX BbI-
3JI0pOBJICHHUS.

[TaTomoroanaroMu4yeckue MCCIEAOBAHUS BBISBUIM HATUYME BUPYCHBIX OENKOB B TKaHSIX TO-
noBHoro Mosra y unpunupoanueix COVID-19, uto cBUaeTensCcTBYET O MpoHUKHOBeHHH SARS-
CoV-2 B kietku Mo3ra. Bupyc crnocoOeH BbI3bIBaTh BOCIAIEHHE MO3TOBOW TKaHU U MPUBOAMUTH K
JIEreHepallii HEUPOHOB — Pa3pyLIEHUIO HEPBHBIX KIIETOK U yTpaTe ux cBszeil. McciaenoBanus Takxe
MPEANOaratoT, YTO BUPYC MOXKET IPOHUKATh B MO3T U€pe3 KPOBEHOCHBIE COCYIbl. HacTulipl BUpyca
ObUTH 0OHAPYKEHBI B CTEHKAX COCY0B TOJIOBHOTO MO3Ta, UTO YKa3bIBAET Ha MOPAKEHUE COCYUCTON
CUCTEMBI B ATON 00JacTH.

KitoueByro ponb B nponukHoBeHnn SARS-CoV-2 B mosr urpaer 6enok ACE2, ¢ KOTOpbIM
CBSI3BIBAETCS BHPYC. ITOT OEJIOK HMIMPOKO MPEICTABICH B COCYaX JTOOHOM KOPHI TOJOBHOTO MO3Ta.
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Hapymenne (QyHKIMOHUpOBaHUS reMaTodHIe(hanrndeckoro 6apbepa (CTPYKTYpPBI, 3allUIIaroIIeh
MO3T OT MUKPOOPIraHU3MOB U TOKCMHOB) IIOJ1 BO3JEMCTBHEM BUPYCHOI'O S-0O€jKa IPUBOJUT K MOBbI-
IICHUIO €0 MPOHUIIAEMOCTH, YTO 00JIer4aeT MPOHNKHOBEHNE BUPYCa B MO3T.

Uccnenoanus Taxxke nokazanu, 4to COVID-19 yckopsieT KIeTogHOe CTapeHue, 4To Croco0-
CTBYET Pa3BUTHIO HEHPOJIETeHEPATUBHBIX 3a00JIeBaHUH, TaKNX Kak 0one3Hb [lapkuHCcoHa, ATbIrei-
Mepa U paccesiHHbIN ckiiepo3. Kpome Toro, yxy/uleHue COCTOSHHUSI HEPBHOM CHCTEMBI CBS3aHO C
HapyLIEHHEM MO3TOBOr0 KPOBOOOPAIIEHHS U KUCJIOPOIHBIM I'0JI0JaHUEM, BOZHUKAIOLIMMU U3-3a 110-
BpEXJIEHUS JETKUX U MOCIETYIOIIEN JbIXaTebHON HEJOCTaTOYHOCTH, BBI3BAHHON KOPOHABUPYCOM.

Takum o6pazom, COVID-19 umeer momnuoe BiusiHue Ha [IHC, BBI3bIBas MIMPOKHIN CIIEKTP
HEBPOJIOTHYECKUX U IICUXUYECKUX PACCTPOMCTB, OT OCTPHIX U3MEHEHUN CO3HAHUS IO XPOHUYECKUX
JIET€HEPATUBHBIX IIPOLIECCOB B TOJIOBHOM MO3TE.

ITocTKOBUAHBIM CHUHAPOM U NJHUTEC/IbHBIC MOCJICACTBUA

C TedyeHHEeM BPEMEHH CTAJI0 OYEBHIHO, YTO HEPBHO-MBIIICYHBIE OCIOXKHEHUS MOTYT COXpa-
HATHCS Jaxe nocie octporo nepuoga COVID-19. [TocTKOBUIHBIN CUHIPOM, XapaKTePU3YIOITUCS
COXPAHSIOIIEHCS MBIIIEYHOH c1ab0CThI0, MUAITUSIMU U XPOHUYECKON yCTAOCThIO, HAOMI0AaeTCs y
3HAYUTENBHOM YacTH BbI3OpoBeBmINX naueHToB [9]. Mccnenosanue rpynmel Huang et al. (2021)
nokasaio, uto 10 30% maruenToB, neperecmux COVID-19, uCBITHIBAIOT XPOHUYECKUE CUMITTOMBI,
CBSI3aHHBIC C MBIIIEYHON CITAa00CTHIO M HapylIeHHeM HepBHBIX (yHKumid. Hanmpumep, B uccienoBa-
nun Huang et al. (2021), y 63% nanueHToB CIycTsI IECTh MECSAIIEB MOCIE BBI3JIOPOBJICHHS COXPaHSI-
Jach Mble4Has ciadocth u ycranocts [10]. DTu maHHBIE CBUAETEIBCTBYIOT O TOM, YTO HEPBHO-
MBIIIIEYHBIC OCIIO)KHEHHUSI UIMEIOT CTOMKHI XapaKTep U MOTYT 3aTATrHBaThCs HA MHOTHE MecCsIbl. B To
BpeMsl Kak OOJIBIIIMHCTBO CHMIITOMOB CO BPEMEHEM YMEHBIIIAI0TCS, y HEKOTOPBIX MAI[HEHTOB HAOIIO-
JAfOTCsl JUTHTENBHBIC HEBPOJIOTUYECKHE HAPYIICHUS, KOTOPBIE MOTYT COXPAHATHCS Ha TMPOTHKESHUH
HECKOJIbKUX MecsieB [11].

I[PlaFHOCTl/IKa H TEPANNCBTUICCKHUE ITOAXO0AbI

JlnarHocTHKa HEPBHO-MBIIIEYHBIX OCJIOXKHEHHH y nanueHToB ¢ COVID-19 Bkitodaer KIMHU-
YECKHUE M MHCTPYMEHTAIBHBIC METOIbI, TaKKe Kak 3ekTpomuorpadus (OMI'), uamepenue ypoBHen
¢dbepmenToB Mbrmeunor Tkanu (KOK, muornodun), a takoke MPT nist uckimtoueHus EHTPaIbHBIX
MOBPEXKICHUHN. DJIeKTpOo(U3HOIOrHUECKUe METOMAbl, TaKhe KaK H3yuYe€HHE CKOPOCTU IMPOBEACHUS
HEPBHOT'O UMIYJIbCA, UCIOJIB3YIOTCS ISl TUArHOCTUKY MOJIMHEHPONAaTUi U MUONATH, BHI3BAaHHBIX
COVID-19 [12].

JleueHue HEPBHO-MBIIIEYHBIX OCIIOKHEHUI HAMPaBICHO HA MOAECPKUBAIOIIYIO TEPAIUIO U, B
ciydae cunapoma ['uitena-bappe, npumeHneHre UMMYHOTI00yIuHOB 1 TwiazmMadepesa [13]. Beene-
HUE KOPTUKOCTEPOUIOB U KIMMYHOCYIIPECCOPOB B PsiJie CIIy4aeB IOMOTaeT CHU3UTH BOCTIAJIUTEIbHBIC
PEaKIuK U MPEJOTBPATUTh JAJIbHEHIIIEe TIOBPEKICHUE HEPBHOM 1 MbIiieuHoi TkaHu [14]. [Tommep-
YKUBAIOIAs TEPAIUSl COCTOUT U3 CIEAYIOIINX OCHOBHBIX aCEKTOB:

duznoTepanus U ABUraTebHas peaOuiIuTalus A BOCCTAHOBIICHUS MBIIIEUHON CHUIIBI U KO-
opavHAIMK (PU3HOTEpAIUs SBISETCS KIIOUYEBBIM KOMIIOHEHTOM JieueHusl. OHa BKIIIOYAET peryJisip-
Hble pU3NYECKHE YIPaKHEHUS, HAPABJICHHbBIE HA MOAJIEP>KaHUE MBIIIEYHOIO TOHYCA U YIIy4IlIeHUE
MoTOpHBIX pyHkuuid. [TognepxuBaromas peadunuTanus 0coOeHHO Ba)KHa /Ui MAIlIEHTOB C MbIIIIEY-
HOM €1a00CThI0, BBI3BAHHOW KaK CAaMUM BUPYCOM, TakK M JJIUTEIbHON HEMOJABMKHOCTBIO MIPH TSHKE-
JIOM TeYeHHH 3a00JIeBaHUS.

MenukamMeHTO3Has MOAAEPIKKA, KOT/Ia HEPBHO-MBIIIEYHBIE CUMIITOMBI COITPOBOXAAIOTCS 00-
JIbI0, IPUMEHSIOTCA AHAITETUKUA U POTUBOBOCHIANIUTENbHBIE ITpenapaTsl. BBegeHne KopTUKOCTEPO-
UJOB U UMMYHOCYIPECCOPOB MOXKET OBITh HA3HAYEHO JUISl CHUKEHHS BOCHAIMTENbHBIX PEaKIINid,
0COOEHHO MPHU Ay TOUMMYHHBIX COCTOSIHUSIX, TAKUX Kak cuHaApoM [ uitena-bappe. DTu npenapatsl mo-
MOTaloT MPEAOTBPATUTH JalbHENIIIEE MOBPEXKACHINE HEPBHOW TKAaHU M YCKOPSIFOT BOCCTAHOBJICHHE.

NmMMmyHOT100YTHHBI ¥ T1a3Madepes mpH 0osee TKENbIX (opMax HEPBHO-MBIIIEUHBIX OCI0XK-
HEHUH, Takux Kak cuHapoM [ uilena-bappe, MOryT ObITh MOKa3aHbI crielU(PUUECKUE METOIbI Jieye-
HUs, BKJIIOYasi BBEACHUE UMMYHOTIJIOOYJIMHOB | MpOBeJeHue miamadepesa. ITH METOAbl HaNpaB-
JIeHBl Ha TOJaBIIEHWE ayTOMMMYHHOW aTakyl Ha MHEITUHOBBIE 000J04Ykd HepBOB. [lmazmadepes
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ylalseT U3 KPOBHU aHTUTENA, aTaKyIOL[He HEPBbl, a MMMYHOTJIOOYJIUHBI BBOJST ISl CTaOMIM3auN
MMMYHHOH CHUCTEMBI.

Jluetndeckass KOppeKUus NUTAHUS ITOKa3aHa MAalUEHTaM C HEPBHO-MBIIIEYHBIMU PacCTPO-
cTBaMH. BakHo coOumofath cOalaHCHPOBAHHYIO TUETY, OOraTyro BUTAaMHHAMHU U MUHEpaJaMH, Ta-
KMMH KaK BUTAMHHBI TPYIIIBL B, KOTOpBIE OAIEpKUBAIOT HEPBHYIO cHcTeMY. BuTamuHHBIE 100aBKH
Y HyTPUTHBHAS MOJIEP’KKA MOTYT YCKOPUTH BOCCTAaHOBJICHHE TKaHEW M MOJIEPKaTh 001iee CoCcTos-
HHE OpraHu3Ma.

3akiIoueHue

COVID-19 oka3pIBaeT 3HAYUTEIHHOE BIUSIHUE HA HEPBHYIO U MBIIICUYHYIO CUCTEMBI, BBI3bIBAsI
pa3NUYHbIE OCIOXHEHUS, OT MHAITUI 10 TsHKENbIX (opM MonuHelponaTtuii u cunapoma I niieHa-
Bbappe. OTu oclio)kHEHNSI UMEIOT KaK OCTPOE, TaK U XPOHUUECKOE TEUEHUE, BIINAS HA KAUECTBO KU3HU
U JUTUTENbHYIO peaOuINTALINIO TallEHTOB.
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PYBPUKA

«IIEJAT'OT'UKA)»

NPO®ECCUOHAJM3ALIUA POCCUACKOI'O YYUTEJIA
B IIOCTUHAYCTPUAJIBHBIX YCJTOBUAX HUPPOBU3ZALIUN

Ilpumaxoe /Imumpuit Buxmopoeuu

cmyoenm,
Cesepo-Kasxazckuii Dedepanvublil yHugepcumem,
P®, 2. Cmaspononw

AHHoTanusl. B mpencraBieHHON craThe paccMaTpUBaeTCsl Ipolecc MpodeccHoHaIn3aluu
POCCHUHCKUX yUUTENEH B yCIOBUAX OCTUHAYCTpUATbHON HU(DPOBU3ALNH, AKLIEHTUPYETCSI BHUMaHUE
Ha UIBMCHCHHAX, IPOUCXOAAIIUX B 06pa3013aTem,H0171 cpeac. AHaJ'[I/I?,I/Ip}IIOTCf[ KIIFOUYCBBIC KOMIICTCH-
oHu, HCO6XOJII/IMBIC COBpPECMCHHBIM II€aaroraM, Takme Kak III/I(prBaSI rpaMOTHOCTb, KPUTHUYCCKOC
MBIIIJIEHHE ¥ THOKOCTh. OOCYX AAI0TCS MMy TH MOBBIIIEHUS KBATU(UKALUN YUUTENIeH, BKJIIOYas Mpo-
(beccnoHanbHOE pa3BUTHE, OOMEH OIBITOM U MOAJIEPAKKY CO CTOPOHBI FOCY1apCTBa.

KiawueBble cioBa: npodeccnoHanM3anus yIuTens, UPPOBU3AINS, TOCTHHIYCTPUATBHOE
o01ecTBo, 00pa3zoBaTeIbHBIN MpoIecc, MUGPoBas TPaMOTHOCTh, KPUTUUECKOE MBIIILIIEHUE, TIpodec-
CHOHAJIBHOC PAa3BUTHE, I€AArOrMYCCKUE KOMIICTCHIIUH.

BBenenue. B yClIoBUSIX CTPEMHUTEIBHOTO Pa3BUTHS TEXHOJOTUN M TJIOOATBHBIX U3MEHEHUH B
oOpa3oBarelbHON cpefie MpoeCCHOHAN3AIUS YIUTEICH CTAHOBUTCS OHOW M3 KIIFOYEBBIX 3ajad
cucteMbl oOpazoBanus. Lludposu3zanus, kKak BaKHbIN aCMEKT MOCTUHYCTPHUAILHOTO 00IIECTBA, TPe-
OyeT OT menaroroB He TOJbKO OCBOCHMSI HOBBIX MHCTPYMEHTOB, HO U MEPEOCMBICICHHS UX POJIU B
oOpa3oBaTenbHOM Ipoliecce. B nanHOI cTaThe paccMaTpUBAIOTCS OCHOBHBIE acleKThl MpogeccHo-
HaJIM3aI[MH POCCUMCKHUX YUUTeNlel B KOHTEKCTE HU(POBU3AIMH, a TAKXKE NMPEATIAraloTcs My TH MOBBI-
IIeHUS UX KBaNU(UKALKUY U aJalTallii K HOBBIM YCJIIOBHUSM.

Heabro paboThl ABIIAETCS U3yUYEHHUE MTPOLECCOB MPO(ecCHoHaNu3aluy yUuTeNnel B yCIOBUSIX
1M(POBHU3AIUH U TOCTHHIYCTPHATIBHOTO Pa3BUTHSA.

O0beKT nccaea0BaHus — MPOoIecc MpodhecCHOHATN3aNH POCCHICKUX YUUTEICH.

IIpenmer uccienoBaHus — BIMSHUAE TIOCTUHAYCTPUATBHBIX YCIOBUHN U IU(GPOBU3ALNU HA ITPO-
(beccronanbHOE pa3BuTHE yunTenei B Poccun.

[Ipodeccuonanuzanus yunTens BKIIOYAET B ce0sl He TOJIbKO hopManbHOE 00pa30BaHKE U KBa-
mudUKalKo, HO U pa3BUTHE MPOPECCHOHATBHBIX KOMIIETEHIIN, TMYHOCTHBIX Ka4€CTB U COLMANb-
HBIX HaBBIKOB. B ycnoBusx nudpoBuzanuu akiieHT cMelaeTcs Ha yMEeHHE UCTO0Ib30BaTh COBPEMEH-
Hbl€ TEXHOJOTHH JUIs YIydllleHus oOpa3oBaTeNbHOrO IMpollecca, a TakKe Ha CIOCOOHOCTh K
camM000pa30BaHUIO U AANTAUU K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM.

[udpoBuzamus B 00pa30BaHUU OTKPHIBAET HOBBIE TOPUZOHTHI JIIsl 00YUEHHUSI U IPENOIaBaHUS.
OHa 1mo3BOJISIET: BO-TIEPBBIX, MOIYUYUTh JOCTYI K pasHOOOpa3HbIM 00pa30BaTENbHBIM pecypcaMm H
miatrgopMaM; BO-BTOPBIX, OCYIIECTBUTh WHIMBUAYyAIU3AINI0 OOYyYEHHUS C Y4EeTOM MOTPEOHOCTEH
Ka)KJIOT0 YYEHHKA; B-TPEThUX, Pa3BUTh JUCTAHIIMOHHBIE POPMBI 00YUEHHUS, UTO OCOOEHHO aKTyaIbHO
B YCJIOBHSIX MMaHJAEMHH U TT00ATbHBIX BBI30BOB[1, c. 86].

OpHako, HECMOTPSI Ha IPEUMYIIECTBa, HU(POBU3AIMS TAKKE CTABUT MEPe]] YIUTEIIMU HOBBIE
BBI30BBI, CBSI3aHHbIE C HEOOXOAMMOCTBIO MOCTOSSHHOIO OOHOBJICHHSI 3HAHUH U yMeHul. B ycinoBusax
M (POBU3AIUH BBIICTSIOTCS CIEAYIOUINE KIIOYEBbIE KOMIETCHIIMH, KOTOPhIE TOJKHBI pa3BUBATh
yuutens. [IepBoil U camoii TTIaBHOU sBisSIeTCs ITUPPOBasi TPAMOTHOCTh, BBIPAKAIOIIASCS B YMEHUU
3¢ }peKTUBHO UCIIOTB30BATH HU(PPOBBIC TEXHOJIOTUH B 00pa3oBaTeIbHOM Mporiecce[3, ¢. 147].
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Bropas koMmnereHuus — 3T0 KpUTUYECKOE MBIIIEHUE: CIOCOOHOCTh aHAJIM3UPOBATh U OLICHH-
BaTh MH(OPMAINIO U3 pa3IMYHBIX HCTOYHUKOB. He MeHee BaKHOE MECTO 3aHUMAIOT KOMMYHUKAIH-
OHHBIEC HAaBBIKH: YMEHHUE B3aMMOJCHCTBOBAThH C YUYCHUKAMHU, POAUTEISMU U KOJUIETaMH B U (POBOIA
cpene. Taxoke 11 COBPEMEHHOIO YUMTENs BaXKHbl TMOKOCTh U aJallTUBHOCTD, 3aKIIOYaroIIvecs B
CIOCOOHOCTH OBICTPO pearupoBaTh Ha HM3MEHEHUS W BHEIPATh HOBBIE MOAXOABI B 00yde-
uue [2, c. 172].

Jnist yenenrHo# mpoeCCHOHATN3AIH YYUTEIeH B YCIOBHAX HU(POBU3AIMHA HEOOXOMMO: BO-
MEePBBIX, TPOPECCHOHATBHOE PAa3BUTHE (CO3aHNE TPOTPAMM IMOBBIIICHHUS KBATH(PUKALINU, KOTOPBIE
Oy/IyT yYUTBHIBaTH COBPEMEHHBIE TPEOOBAHMUS M TEXHOJIOTUH); BO-BTOPBIX, OOMEH OIBITOM (ITOOIIpe-
HUE COTPYIHHYECTBA MEXJY IeJaroraMi yepe3 ceTeBble coo0mecTBa U npodeccruoHanbHbie 00b-
€IMHEHUs); B-TPEThUX, MOAJEPIKKA CO CTOPOHBI rocynapcTna (pa3paboTka U BHEAPEHHUE Trocynap-
CTBEHHBIX [TPOTPaMM, HalIPABJICHHBIX Ha MTOICPIKKY YUUTEIICH B OCBOCHHH LU(PPOBBIX TEXHOJIOTHIA);
B-4E€TBEPTHIX, HHTETpallis TEXHOJIOT U B 00pa30BaTeNIbHbIN Mpoliece (BHEAPEHNE B yUeOHbIE MJIaHbI
KypCOB, TIOCBSIIICHHBIX U(PPOBBIM HaBbIKaM U TexHoJorusm) [1, c. 90].

B Poccun yxe CymecTByroT MpUMephl yCIIEITHOM HHTETrpaliiy HU(PPOBBIX TEXHOJIOTHUH B 00pa-
30BarebHBIN Mporecc. Hampumep, ucnonb3oBaHue miaaTGopmbl «YUu.py» UIsl TUCTAHIIMOHHOTO
oOyueHus, a TaK)Ke MPOEKThl, HalpaBJI€HHbIEC Ha pa3BUTHE LIU(PPOBOM TPAMOTHOCTH CPEJIU YUUTETCH.
Takue MHUIMATUBBI IEMOHCTPUPYIOT, KaK MOKHO 3((EKTUBHO UCIIOJIb30BaTh TEXHOJIOTUHU JUIS T10-
BBIIIIEHUS Ka4eCTBa 00Opa30BaHMUs.

[Tpodeccnonanuzaius poCCUIUCKUX yUIUTENIEH B YCIOBHUSIX ITUMPOBU3ANNN SIBISETCS BaKHOMN
3a/auelt, TpedyoIIe KOMIUIEKCHOTO moaxoAa. HeoO0xomMocTh aantamnuii K HOBBIM YCJIOBHSIM Tpe-
OyeT OT Me1aroroB He TOJLKO OCBOCHHUS HOBBIX TEXHOJIOT U, HO M IIOCTOSIHHOTO NMPO(ecCnoHaTbHOTO
pocta. BaxxHo co31aTh crcTeMy MOAIEPKKU YUUTENeH, KOTOopas MO3BOJIUT UM YCIIEIIHO CIIPaBIAThCS
C BBI30BaMU COBPEMEHHOCTH U 00ecrieunBaTh KaueCTBEHHOE 00pa3oBaHue il OyAyIINX MTOKOJIEHUH.

Takum 00pa3om, HCXO0/ U3 BCETO BHIIIEU3I0KEHHOI'0, MOXKHO CAENaTh BHIBOJ, UTO Ipodeccu-
OHAJIM3aLlMs YUYUTENS B TOCTUHAYCTPUATIBHBIX YCIOBUAX [U(PPOBU3ALNN — 3TO HE MPOCTO BHI30B, HO
¥ BO3MOKHOCTB TSI co3/1anust Oosee YPEeKTUBHON U aJanTUBHON 00pa30BaTeIbHON CPEIbI.
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PYBPUKA

«TEXHUYECKHUE HAYKW»

PA3PABOTKA AJITOPUTMA UJIEHTUOUKAIIUU OBBEKTOB HA
MN30BPAKEHUAX, IOJTYYEHHBIX PASHBIMU BUJEOKAMEPAMU

Tnenoaee Ackap /rcanuynt

Kazaxcxuii YHUsepcument mexHojiocuu u 6M3H€CCZ,
Kaszaxcman, 2. Acmana

¥zakkoizet Hypeyn

HAY4Hblll PYKOBOOUMEID,
Kazaxckuu ynusepcumem mexunonoauu u ousneca,
Kaszaxcman, 2. Acmana

CoBpeMeHHbIE TEXHOJIOTHH BUICOHAOIOIEHUS M KOMITBIOTEPHOTO 3pEHHS Pa3BUBAIOTCS OBICT-
PBIMH TEMITaMH, IIpe/yiarasi HoBble BO3MOXKHOCTH JUIsl aHAJIM3a BUI€0JaHHbIX. OTHON M3 KITIOUEBBIX
3a/1a4 B 3TOM 00JacTH SABJsETCS UACHTHU(PHUKAIUS 00BEKTOB Ha N300paKEHUSX, OTyUYEHHBIX C pa3-
JUYHBIX BUJeokamep. /laHHas 3a/1aua OCOOEHHO aKTyallbHA B CHCTEMax 0€30MaCHOCTH, JIOTUCTHUKH,
POOOTOTEXHUKH U APYTUX OTpAcisxX, e He0OXOAMMO TOYHO OTCIIEKUBATh U MACHTU(PULIHUPOBATDH
OOBEKTHI B CIIOKHBIX YCIOBHSIX.

1. IIpoGaemaTuka 3ag1a4uu

OCHOBHO¥ BBI30B MpH pa3pabOTKe aJTOPUTMOB ISl UASHTU(DUKAIIMN 0OBEKTOB Ha M300paxe-
HUSIX C pa3HBIX KaMep 3aKI0YaeTCsl B TOM, YTO Pa3JIMYHbIC KAMEPBl MOTYT UMETh pa3HbIe TEXHUYEC-
CKHE€ XapaKTEPHUCTHKH (pa3pelieHne, yribl 0030pa, 9acToTa KaJpoB U T. 11.), a TaKKe paboTaTh B pas-
JUYHBIX YCJOBUSAX OCBEIICHUS M TIPU HAIUYAU IIYMOB. DTH (DAaKTOPBI MOTYT 3HAYUTEIHHO
YCIIOKHUTH TPOIIECC UACHTU(UKAIIMH, OCOOCHHO €CIT OOBEKTHI MOMAJA0T B KaJp C Pa3HBIX YTJIOB
WM KaMep C pa3IMYHbIMH MTapaMeTpamMu CbeMKU. K ToMy ke, KaKablit 00bEKT MOXKET BBITIISICTD I10-
pa3HOMY B 3aBHCUMOCTH OT TOYKH 3PEHHsSI KAMEPBI, YTO TPeOyeT CO3/IaHHsI aJlTOPUTMOB, CIIOCOOHBIX
pacro3HaBaTh OOBEKTHI HE3aBUCHMO OT PaKypca, PaCCTOSHUS MU OCBEIIEHHOCTH.

2. OcHOBHBIE MOAXO0/AbI K pa3padoTKe ajJropurMa

Jliia pelieHus 3aqaun UACHTUPHUKAIIMN 0O0BEKTOB IPUMEHSIOTCS CIIETYIONINE OIXO0/IbI:

a. AJITOPUTMBI HA OCHOBE TPAJIMIMOHHBIX METOJA0B KOMIIbIOTEPHOI'0 3peHHs

Pannue nonxosp! kK uaeHTUGUKAUKU 00BEKTOB OCHOBBIBAIMCH HA TAKUX METO/aX, KaK aHaIu3
TEKCTYyp, THCTOTpaMM, KOHTYpPOB M OMOPHBIX Npu3HakoB (Hanpumep, SIFT, SURF). Dtu meTos! uc-
MOJIB3YIOT KIIFOUEBbIE 0COOCHHOCTU M300paXKEHUS ISl CONIOCTABIEHUSI OOBEKTOB C STAJIOHHBIMU 00-
pazuamu. OCHOBHOE MPEUMYILECTBO TAKUX METOJ0B — UX OTHOCUTEIBHO HEBBICOKAS! BBIYMCIIUTEIb-
Has CJIOHOCTb U IPUMEHUMOCTD B YCIIOBUSX OIPAaHUYEHHBIX BBIUUCIUTEIBHBIX pecypcoB. OqHaKko
B CJIOXKHBIX CLIEHAPHX (pa3IUYHbIE YIIIbl ChEMKHU, U3MEHEHHSI OCBEILIEHHOCTH) OHU YacTO YCTYMAIOT
0oJiee COBpEMEHHBIM IIOIX0/1aM.

b. Anropurmbl Ha 0cHOBe HEPOHHBIX ceTeil

C nosiBneHueM riay0okoro o0y4deHus U cBEPTOUHBIX HelpoHHBIX ceTell (CNN) mosiBuiach Bo3-
MO>XHOCTh CO3/71aBaTh ropa3ao 0osee TOYHbIe MOJENU s uaeHTuukanuu o0bexToB. CNN MoryT
ABTOMATUYECKHU BBIJENATH MPU3HAKH N300paKeHHS Ha Pa3HBIX YPOBHSX (OT HU3KOYPOBHEBBIX MpHU-
3HAKOB, TAKMX KaK Kpas, 10 BLICOKOYPOBHEBBIX, TAKUX Kak (hopMa U TeKCTypa oObekTa). [Ipu sTom
rIIyOOKHE CeTH MOTYT ObITh 00y4eHBI Ha OONBIINX 00heMaxX JaHHBIX, YTO TO3BOJISET UM aAANTUPO-
BaThCs K M3MEHEHHIM B M300paKEHUSAX, TIOMYUYEHHBIX C pa3NIMYHbIX BUAeoKamep. s yBeanueHus
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3G PEKTUBHOCTH UACHTHU(PHUKAIINNA OOBEKTOB B YCIOBUSAX PA3IUYHBIX YTI0B 0030pa, OCBEIIEHHOCTH U
paspelieHnit n300pakeHHsI, UCIIONB3YIOT apXUTeKTyphl, Takue kak YOLO (You Only Look Once) u
Faster R-CNN, xoTopble OKa3bIBalOT BBICOKHUE PE3YJIbTaThl B 33Jaue JETEKIIMH U pacIlO3HABAHMS
OOBEKTOB.

3. Ucnoan30BaHue METOA0B COMMOCTABJIECHUA U TPACCUPOBKH 00bEKTOB

st uneHTruKanmm 00bEKTOB Ha N300payKEHHX, MOTYYSHHBIX C Pa3HBIX BHICOKAMEp, YaCTO
MIPUMEHSIOTCS METO/Ibl MYJIbTUKAMEPHOTI'O COIIOCTaBJIEHMSI U TPACCUPOBKU. DTH METObI IIO3BOJISIOT
COITOCTAaBUTH OOBEKT, OTCIECIKUBACMBII OTHON KaMepOH, C TEM K€ 00BEKTOM, KOTOPBIH MOSIBIISIETCS B
I10JIE 3pEHUS APYrOil KaMepBbI.

a. MyJabTHKaMepHOe CONOCTaBICHHE

B cucremax ¢ HECKOJIBKUMH KaMepaMy BaKHO HAYYUTh aITOPHUTMBI COITOCTABIISTH OOBEKTHI IO
pa3InyHbIM KaapaM. st 5TOro NpUMEeHsIOTCS METO/1bl, OCHOBAHHBIE HA CONTOCTABJICHUY IPU3HAKOB,
TaKHUX KaK [[BETOBBIE TUCTOIPAMMBI, POPMbI 0OBEKTOB U MPOCTPAHCTBEHHBIE OTHOLIEHHS MEXTy 00b-
€KTaMH.

b. TpaccupoBka 06beKTOB

TpaccupoBka 00bEKTOB O3BOJISET CIEAUTD 3a UX ABM)KEHHEM Yepe3 pa3Hble KaMepbl. DTO MO-
KET OBITh MOJIE3HO JJISl OTCIECKUBAHUS IEPEMELICHUN JTI0/Iel WM TPAHCIOPTHBIX CPEJCTB B KPYII-
HBIX KOMIUIEKCax (Hampumep, B adponopTrax WM TOProBbIX HeHTpax). COBpeMeHHbIE alrOpUTMbI
TPacCUPOBKHU UCHOIB3YIOT KOMOWHAIIMU HEUPOHHBIX ceTel u ¢puinbTpoB Kanmana, 4to nmomoraet co-
XpaHATh TOYHOCTb JJa’Ke MPU KPaTKOBPEMEHHBIX MOTEPAX OOBEKTOB U3 MOJIS 3PEHUS.

4. Posib 1aHHBIX U NIpefo0yUYeHue Moaesiei

O} DHeKTHBHOCTH ATOPUTMOB UIACHTH(DUKAITMK BO MHOTOM 3aBHCHT OT 00ObeMa U KayecTBa JIaH-
HBIX, Ha KOTOPBIX OHH ObLIH 00y4YeHbI. J[J151 TTOBBIMIEHHSI TOYHOCTH MOJICTICH BaKHO UMETh pa3HO00pa3-
HBIE JIaTaceThl, BKIIOYAIOIINE U300paXKeHNsI OOBbEKTOB C PA3JIMUHBIX YTJIOB U MPH PA3IUUHBIX YCIOBHUSIX
cbeMKH. OTHOM 13 MOMYJISPHBIX MPAKTHUK SBJISIETCS UCTIOIB30BaHHUE MPEIBAPUTEIHHO 00YUEHHBIX MOJIe-
net (Hanmpumep, ResNet, EfficientNet), koTopbie MOXHO T000Y4IHUTH IO CTICITU(PHIECKUE 3a/1a9H.

5. IIpodJieMbl ¥ MYyTH UX pelleHust

Hecmotpst Ha mporpecc B 001acTH KOMITBIOTEPHOT'O 3PEHHUSI, OCTAIOTCSl HEpEeUIEHHbIE MPO-
O51eMBbl, TaKHUE KaK:

e HN3menenue macmrada 00bekTOB: OOBEKTHI MOTYT BBIMJISACTH IMO-Pa3HOMY B 3aBUCUMO-
CTH OT UX yJaJ€HHOCTH OT KaMephl.

¢ IlepexpbiTHe 00bexkTOB: Korga ouH 00bEKT YaCTUYHO 3aKPBIBACT IPYTOM, 3TO YCIOKHSIET
MpoLecc UACHTU(DUKAIINH.

e H3meHeHue ocBeumienus: CuibHbIE TEHU, OJIMKU U HU3KAasi OCBEIIEHHOCTh MOT'YT UCKa3UTh
n3o0pakeHrue 0OBEKTOB.

Jiia perieHus 3TUX MpoOIeM IPUMEHSIOTCS METOAbl HOPMATU3alluu OCBEIICHUS, ayTMEHTAIlUU
TAHHBIX U MOCTIPOIIECCUHTa H300paKEeHUH.

3akiIroueHue

Pa3pabotka anroputma uaeHTU(UKaIUU 00BEKTOB Ha N300paXKEHUSIX C Pa3HBIX BUICOKaMeEp —
3TO MHOTOTpaHHas U CIOXHas 3a7a4a, TpeOyromas MpUMEHEHHUS KaK TPAJIUIIMOHHBIX METOJ0B KOM-
MBIOTEPHOTO 3PEHUSI, TAK U COBPEMEHHBIX HEHPOHHBIX ceTeil. MylbTUKaMepHOE CONMOCTaBJICHUE,
TpaccUpPOBKa OOBEKTOB U UCIIOIB30BaHUE OONBIINX 00HEMOB IaHHBIX TTO3BOJISIOT JOCTHYb BHICOKHX
PE3yNbTATOB B 3TOI obnacT. B OymyiieM, ¢ pa3BUTHEM TEXHOJIOTUN U YBETTMUYEHUEM BBIUUCIUTEb-
HBIX MOIIHOCTEH, MOXHO OHJIaTh MOSIBICHHUS ellle 00Jiee TOUHBIX U OBICTPHIX alTOPUTMOB IS pe-
IIeHUS 33/1a4 UICHTU(DUKALINH.

Cnmcok ureparypsl:
1. Dnexkrponnslii pecypce https://www.tadviser.ru/index.php/
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HOBBILNEHUE BE3OITACHOCTU U HAJEXKHOCTU CUCTEM
I'A3OPACHPEAEJIEHUSA 'OPOJOB U HACEJIEHHBIX TYHKTOB

Domenko Dedop Anopeesuu

Mazucmpanm
Jlonckoii cocyoapcmeeHHblil
mexHuyecKull yHugepcumen,
P®, 2. Pocmos-na-/[ony

BBeaenue

Cucrembl ra3opacupe/iesieHns UIparoT KIOYEBYIO pOJIb B 00ECIIEUEHUHN SHEPreTUYECKUX I10-
TpeOHOCTE! HaceleHUs] U MPOMBIIUICHHBIX NpeanpusaTuii. OfHako, Kak U Jr00as sHepreTnyeckas
nH(ppacTpyKTypa, OHU MOJBEPKEHBI PUCKAM, CBSI3aHHBIM C aBapUsIMH, YTEUKaMH U JPYTMMU MHIIU-
neHtaMu. [loaToMy noBbliieHre O€30M1aCHOCTH U HAJIEXKHOCTU TaKUX CUCTEM CTAHOBUTCS OJHOM U3
BAKHEWINNX 33/1a4 KaK JUI OPraHOB BJIACTH, TAK U JUIS OCTABIIMKOB Ira3a.

AKTYyaJIbHOCTB NP00JIeMbl

CoryiacHO CTaTUCTUKE, MHITUACHTHI B CHCTEMAaX ra30pacipeiesieHuss MOTYT MPUBECTH K CEPb-
€3HBIM TTOCJICJICTBHSIM: YETIOBEYECKHE KEPTBBI, MaTepUATbHbIC YOBITKH, pa3pylieHne HHPpacTpyK-
Typbl. B ycinoBusix pactyiero HaceneHus U ypOaHU3aIuu, MOsBIIETCS HE0OX0IUMOCTh B Oe3o1ac-
HBIX M HaJICKHBIX CHCTEMAaX Ta30CHA0KEHUSI TOIHKO YBEIIMUNBACTCA.

PaccmoTpuM OCHOBHBIC HAMPABIICHUS TTOBBHIIICHUS 0€30MMaCHOCTH

CoBepIIIeHCTBOBAHUE TEXHOJOTHYECKON MH(PPACTPYKTYphl U HMCIOIB30BAaHUE COBPEMEHHBIX
MaTepuaIoB M TEXHOJIOTHI JJisi TPyOOIIPOBOIOB U 00OPYAOBAHUS MTO3BOJUT CHU3UTH BEPOSTHOCTH
yTeueK U MOBBICUTh H3HOCOCTOMKOCTH cucTeM. COBpeMeHHbIe MaTepHalibl U TEXHOJIOT MU, IPUMEHSI-
eMble JJ1s1 TpyOOnpoBOIOB U 000pYIOBAaHUS, UTPAIOT KIIOYEBYIO POJIb B MOBBIIICHUH MX HAJIEKHO-
CTH, JIOJITOBEYHOCTHU U 3PPEKTUBHOCTU. BOT HECKOIBKO OCHOBHBIX aCIIEKTOB:

1. CoBpeMeHHBIC MaTepUAITBI

Komno3uTtHbie MaTepuanbl: Mcnoib30BaHue CTEKIIOBOJOKOHHBIX U YTJIEBOJIOKOHHBIX KOMIIO-
3UTOB TO3BOJISIET CHU3UTD BeC TPYOONPOBOIOB U MOBBICUThH UX YCTOWUYMBOCTH K KOPPO3HH U MEXAHH-
YECKUM TOBPEKICHUSM.

[Tomumepnsie matepuansl: [lomudtunen (PE) m momunponunen (PP) cranoBsitcs momydsip-
HBIMH OJarogapsi CBoeil KOppO3MOHHOM CTOMKOCTHU U J1eTKOCTH. OHU UCIOJIB3YIOTCSA B BOJJOCHA0XE-
HUU U KaHAJIU3AIIH.

Hepskaeromas crans: HepxkaBeromiye cTaid, BKIIOYas JIETMPOBAHHBIE CTAIM, UCTIOIb3YIOTCS
B XUMHYECKOH U He(pTerazoBoil oTpacisx Oarogaps cBoei BRICOKON YCTOMYUBOCTH K KOPPO3UH.

CrienmanbHble ciiaBbl: Harpumep, cIijiaBbl ¢ BHICOKUM COJIEP’KaHUEM HUKEs, KOTOPbIE YCTOM-
YHUBBI K arPECCUBHOI Cpefie U BHICOKOW TemrepaType.

2. TexHONOruM MPOU3BOJICTBA M MOHTaXa

Caapka u coequnenue: JlocTimkeHus B 00J1aCTH CBAPOYHBIX TEXHOJOTUH, TaKWe KaK aBTOMATHU-
3UpOBaHHAs CBapKa U JlazepHasi CBapKa, MO3BOJISIOT 3HAYUTEIHHO MOBBICUTH KAY€CTBO COSAUHEHUN
U UX MIPOYHOCTb.

3D-nevats: Mcnonb3oBaHue aJAUTUBHBIX TEXHOJOTUHN JJIs IPOU3BOICTBA TPYyOOIPOBOIOB U
KOMIUIEKTYIOIIUX MO3BOJISET CO3/1aBaTh CIOXKHBIE reoMeTprudeckiue (OpMbI M CHMXKATh 3aTpaThl Ha
MaTepHabl.

Nutepner Bemeit (IoT): BHeapenue ceHCOPOB U yMHBIX CHCTEM MOHUTOPUHTA MO3BOJIAET OT-
CIIeKUBATH COCTOSTHUE TPYOOTPOBOIOB B pealbHOM BPEMEHH, YTO TOMOTaeT MPEIOTBPATUT YTEUKU
Y aBapHi.

3. O6cnyxUBaHHME U AUATHOCTHKA

HenpepbiBHBII MOHUTOPUHT: Y CTaHOBKAa JaTYUKOB JIABJICHUS, TEMIIEPATYPhl U KOPPO3UH IS
HEMPEPBIBHOT'O KOHTPOJISI COCTOSIHUS TPYOOTIPOBOIOB.
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Pobotu3upoBannsie cucteMsl: Mcnoap3oBanne 0€CIMIIOTHBIX OBOIHBIX aIllapaToB U pooo-
TOB /111 UHCIIEKIIUM U PEMOHTA TPYAHOAOCTYIIHBIX YYaCTKOB.

4. DHeprodGPeKTUBHOCTH U SKOJIOTHYHOCTh

Ycronuusble TexHONIOrMK: 1IpuMeHeHne TeXHONOrui, KOTOPbIE MUHUMU3UPYIOT SKOJIOTrMYECKUAN
clieql, TaKue Kak rnepepaboTka MoJIMMEPOB U UCTIONb30BAHHUE 3€JICHBIX TEXHOJIOTHI1 B IPOU3BOICTBE.

DHeprocoepexxkenne: Pa3paborka TpyOONPOBOIOB C HU3KUM YPOBHEM COIPOTHUBIICHUS, YTO
YMEHBIIIAET 3aTpaThl SHEPTUU HA TPAHCIIOPTUPOBKY .

CoBpeMeHHbIE MaTepUaJIbl U TEXHOJIOTUHU /1711 TPYOOIIPOBOIOB U 000PYAOBAHUS CIIOCOOCTBYET
MOBBIIICHUIO WX HAJEKHOCTH, Y3PPEKTUBHOCTU U CHIDKEHUS BO3ACUCTBHUS HA OKPYKAIOIIYIO CPEIy.
[IpumeHeHne nepeioBhIX PEeLIeHUH O3BOJIIET HE TOJIBKO YJIYUIIMTh SKCIUTYyaTal[MOHHBIE XapaKTe-
PUCTUKH, HO M ONTUMHU3UPOBATH MPOLIECCH IO OOCTYKUBAHHIO U MOHUTOPHUHTY CHCTEM.

BHenpeHnne aBTOMaTU3UPOBAHHBIX CUCTEM YIIPaBJIEHUS U KOHTPOJI, KOTOPbIE 00eCeunBatOT
paHHee 0OHapy’KeHHE HEHCIIPAaBHOCTEN U yTeuek ra3a. [IpoBeneHue peryisipHbIX IPOBEPOK U UCIIbI-
TaHui. OCHOBHbIE MEPONPUSATHUS — ITO:

1. Ycranornenue rpadukoB peryipHOTO TEXOOCITY>KMBAaHUS U TIPOBEPOK CUCTEM JIJIsI BBHISIB-
JIEHUS IOTEHIIMAJIbHBIX MTPO0JIEM Ha paHHUX CTaJMAX.

2. YcraHOBIeHUE TPA(QHUKOB PETYJISIPHOTO TEXOOCITY>)KUBAHHSI U TIPOBEPOK CHCTEM JJIsT BBISB-
JIEHUS] TOTEHLIUAJIbHBIX MPOOJIEM Ha PAHHUX CTaUAX SBJSETCS KIIOYEBBIM 3JIEMEHTOM B oOecreye-
HUU HaJIeXKHOU U 6ecriepeOoitHol paboThl 00opynoBaHus. CucteMaTHyecKuil MOIX0/] K TUIaHUPOBA-
HUIO TaKUX MEPOINPHUATHI MO3BOJISIET HE TOJBKO IMPEIOTBPATUTH 3HAYUTENIbHBIE MOJOMKH, HO U
CYIIIECTBEHHO COKPATUTh 3aTpaThl HA PEMOHT U BOCCTAaHOBIICHUE.

st addexTuBHON peanu3anuy TaHHOW CTpaTernu HEoOXOIMMO pa3paldoTaTh YETKUH IIIaH,
KOTOpBIM OyJeT BKIIIOUaTh B ce0sl MOCIIEI0BATEIbHOCTh OIEepalfii, CIIMCOK OTBETCTBEHHBIX HUCIIOJ-
HUTEJEH, a TaK)Ke BpEMEHHbIE PaAMKH JIJIsl KaX/101 mpoBepkH. Vcrnonbp3oBaHre COBPEMEHHBIX TEXHO-
JIOTUH, TaKMX KaK aBTOMAaTU3UPOBAHHBIE CUCTEMbl MOHUTOPUHTIA, TIO3BOJIUT OMEPATUBHO MOITYyYaTh
JAHHBIE O COCTOSIHUM 000PYOBAHUS U BOBPEMSI pearipoBaTh Ha BO3MOYKHbBIE OTKJIOHEHHUS! OT HOPMBI.

Taxke BaKHO MPOBOAMTH aHAIN3 PE3YJIbTATOB TEXOOCTYKUBAHUS U YUYUTHIBATh UX MPU ILJIa-
HUPOBAHUU OyAYIIMX MEPONPUATHH. 3aa4u 110 TEXHUYECKOMY 00CTY>KUBAHUIO HE OTPAaHUYUBAIOTCS
JIUIIb BBISIBJICHHUEM HEHCIPAaBHOCTEW; OHU TAaK)Ke BKIIIOYAIOT B ce0s peKOMEHJAINH [0 ONTUMU3AINH
paboTHI CUCTEM HAa OCHOBE COOpaHHOU MH(OPMAITUH.

Takum 00pazoM, ycTaHOBJICHHE PETYJIAPHBIX IPAPUKOB TEXOOCTYKUBAHHUSI SBIISETCS HEOThEM-
JIEMOM YaCThIO0 CTPATETUYECKOTO YIPaABJICHUs PeCypcaMu U CIIOCOOCTBYET MOBBIIMICHUIO O0IIeH 3¢-
(eKTUBHOCTH pabOThl OpraHU3aLUY.

Hemarno BaskHbIM (hakTOpOM sIBIISIETCS TpOBeieHue NHGOPMAIIMOHHBIX KaMIIaHHUH 10 BOIIpocaM
0e30IacHOCTH, T/ie HaceJIeHue 0yaeT UHPOPMHUPOBATHCS O MPABUIILHBIX JICHCTBUSAX B CIIydae yTEUKU
ra3a Wwid JpyTrux UHIHUJIEHTOB.

[IpoBenenne MHPOPMAIMOHHBIX KaMIIaHUK MO BOMpocaM O0e30MacHOCTH SIBISICTCS Ba)KHBIM
[1aroM B 00ECTIeUEHUH 3alUThl HACEJICHHS OT MOTEHIIMAIBHBIX YIPO3, CBSI3aHHBIX C yTEUYKaMU rasa
Y IPYTUMU Ype3BbIYaHBIMU cUTyanusaMu. OCHOBHOM IENbI0 TAKMX KaMIIaHHH SBIISETCS MOBBIIIICHHUE
OCBEJIOMJICHHOCTH T'PaXKJaH O MPABUIBHBIX IEHCTBUSIX B CIy4yae BOSHUKHOBEHHS OMACHOCTH.

OTU KaMIaHUH BKIIOYAIOT B ce0sl CO3JaHKe JOCTYIHBIX U HH(OPMATUBHBIX MaTepUaIOB, Ta-
KHX Kak OyKJIEThI, BUJICOPOJIMKH U HHTEPAKTUBHBIE CEMHHAPBI, KOTOPBIE TOMOT'YT BCEM CJIOSIM Hace-
JIeHUs1 pa300paThcs B aITOPUTMAX MOBEJCHUS MPH HEIITATHBIX CUTyalusX. BakHO HE TONBKO JOHECTH
MHGPOPMAIIHIO O TOM, KaK paclio3HaTh YTEUKy ra3a, HO ¥ 00y4YHUTh JIIOJICH MPaBUIBHO pearupoBaTh — OT
HEMEJUIEHHOT'0 TIPEKPAIeHHs UCIIOIb30BaHUSI OBITOBBIX PUOOPOB JI0 BBI30BA SKCTPEHHBIX CITYKO.

Kpome Toro, akTMBHOE COTPYTHUYECTBO C MECTHBIMHM OpPraHaMH BIIACTH M CHELMAIN3UPOBAH-
HBIMH CITY>kK0aMU TOMOXKET OPTaHU30BaTh PEryJsipHbIE yueOHbIE TPEHUPOBKU U CUMYJISIIIUU, YTO 103~
BOJIUT HACEJICHUIO HE TOJBKO Y3HaTh O MOTEHUUAIBHBIX PUCKAX, HO U MPHOOPETaTh YBEPEHHOCTh B
cBoux JeWcTBusaxX. TakuM o6pa3omM, HH(OPMAIIMOHHBIE KaMITaHUKM (OPMHUPYIOT KyJIbTypy Oe3omac-
HOCTH ¥ TOTOBHOCTH, YTO B JIOJTOCPOYHOM NEPCIEKTUBE 3HAUYUTEIIBHO CHU3UT BEPOSITHOCTH TParu-
YECKHUX MOCJIEACTBUI MPU BOZHUKHOBEHUH YPE3BbIUANHBIX CUTYaLUH.
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Ha naHHBII MOMEHT clieHUaIiCThl 3aHUMAIOTCSI UCCIIEA0BAHUEM U BHEIPEHUEM HOBBIX TEXHO-
JIOTUH, TaKUX Kak "yMHbIE" Ta30BbI€ CETH, KOTOPHIE UCIOIb3YIOT IAHHBIE U AaHAJIUTHKY JUIsI ONTUMHU-
3anuu paboTHl CUCTEMBI U TPEAOTBpAIIeHUs aBapril. Pa3paboTka ccTeM MOHUTOPHUHIA B PEKHME
pearbHOr0 BpEeMEHH JUI OTCIICKUBAHUS [TAPaMETPOB raza U COCTOSIHUS 000pYIOBAHMS U T.1.

[ToBbleHne G€30MacCHOCTH U HAJEKHOCTU CHCTEM ra30pacipeiefieHUs] — 3TO MHOTOTPaHHAas
3ajada, TpeOyromas KOMIUIEKCHOTO MOIX0/a U B3aUMOECHCTBHUS BCEX YYaCTHUKOB Mporiecca. HeoO-
XOAMMO HE TOJIbKO MOJIEPHU3HPOBATH TEXHOJIIOTHIECKYIO HHPPACTPYKTYPY, HO U YACISITH BHUMAHHE
00y4YEeHHIO TIEpCOHANIA M TIOBHIIEHUIO HH(POPMHUPOBAHHOCTH HaceneHus. D (heKTHBHBIE MephI Oe3-
OIACHOCTH MOMOT'YT CHU3UTh PUCKU U OOECIEUNTh HAJEKHOE ra30CHAOKEHUE KUTEJIEH rOpoi0B U
HACEJIEHHBIX ITyHKTOB.
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PYBPUKA

«PU3UKO-MATEMATHUYECKHUE HAYKW»

TEOPETUYECKHUE OCHOBBI KOMIIbIOTEPHOM AJITEBPBI

Kprouxkosea Anacmacusn Cepzeeena

cmyoeHnm,

Huoicecopoockuii cocyoapcmeentulil
neoazoeuyeckuil ynueepcumem um. K. Mununa,
P®, 2. Huoicnuii Hoeeopoo

Cmenanoea Ilonuna Cepzeeena

cmyoeHnm,

Huoicecopoockuti eocyoapcmeenubiii
neoazoeuyeckuil ynueepcumem um. K. Mununa,
P®, 2. Husxcnuti Hoseopoo

Enuszaposa Examepuna IOpvesna

HAY4Hblll pYKOBOOUMEID,

cmapwuti npenooasamen,

Huoicecopoockuii cocyoapcmeennulil
neoacoeuyeckuil ynueepcumem um. K. Mununa,
P®, 2. Huoicnuii Hoseopoo

BBenenue

Teopernueckne OCHOBBI KOMIBIOTEPHOHN anreOpbl MPEACTaBISIOT cO00H (yHIaAMEHTATBHYIO
007acTh MaTEMaTUKH U UHHOPMATHKHU, KOTOpasi O0bEIUHSICT aareOpandecKue METOIbI C BBIYUCITH-
TEJBHBIMH AJITOPUTMAMHU. DTa TUCIMIUIMHA BOSHUKIIA HA CTHIKE KIIACCUYECKOH alreOpbl M COBPEMEH-
HBIX KOMITBIOTEPHBIX TEXHOJIOTHA, OTKPBIBAasi HOBbIE TOPU30HTHI JIJIsl PEIICHUS CIIOKHBIX MaTEMaTH-
YEeCKHX 3a/1a4.

B ocHOBE KOMITBIOTEPHOH anreOpsbl JISKUT HJISSI CHMBOJIBHBIX BRIYMCIICHHN, ITO3BOJISIONIAST Ma-
HUITYJIMPOBATH MAaTEMAaTUICCKUMU BBIPKCHUSIMU B X aHAJTUTUYCCKOH (hopMe. DTO MPUHIMITHAIEHO
OTJIMYACT €€ OT YHCICHHBIX METOJIOB, ONIEPUPYIONIUX MPUOIMKCHHBIMH 3HaYeHUsIMU. biiaronapst ta-
KOMY IIOJIXOJTy KOMIIBIOTepHAs aireOpa criocoOHa MPEOCTaBIIATh TOUYHBIE PEICHHUS VIS ITHPOKOTO
CIIEKTpa aareOpandecKux U aHaJIUTHYCCKHX 3amad[l, c. 9].

Ba3oBble aJropuTMbl U CTPYKTYPbI JAHHBIX

OIHMM U3 KITIOYEBBIX ACTIEKTOB TEOPETUYECKUX OCHOB KOMITBIOTEPHOM anreOphl SBISETCS pas-
paboTka 3 PpeKTUBHBIX aNTOPUTMOB JUISl BBITOJHEHUS 0a30BBIX anreOpandeckux onepanuid. K Hum
OTHOCSTCS CIIOKEHUE, YMHOXKCHHUE U JISICHHE MHOTOWICHOB, (PaKTOpPH3alus, BEIYUCICHNE HAa00Ib-
Iero OOIIero AeIUTENs U Apyrue. DTH alrOpUTMBI JOKHBI ObITh HE TOJILKO MaTeMaTHUECKU KOp-
PEKTHBIMH, HO U ONTUMU3UPOBAHHBIMU JUISI KOMIIBIOTEPHON peanu3aluu ¢ y4éToM 0COOCHHOCTEN
apXUTEKTYpbl COBPEMEHHBIX BBIYMCIUTEIbHBIX CHCTEM.

Cy11ecTBeHHYIO pOJib B TEOPHH KOMITBIOTEPHON anreOpbl UIPaOT CTPYKTYPhI TaHHBIX, UCIOJb-
3yeMble JUIsl IPe/ICTaBIeHus anredpanyeckux o0bekToB. D (heKTUBHOE XpaHeHHe 1 00pab0TKa MHO-
rOYJICHOB, MaTPHII, FPYII U APYrUX MaTeMaTHUYECKUX OOBEKTOB TPeOYIOT pa3pabOTKU CHelUaIN3H-
POBAaHHBIX CTPYKTYpP AAHHBIX, KOTOpPbIE MO3BOJISIFOT MUHUMHU3UPOBATh 3aTPaThl MaMATH U YCKOPUTH
BBITMOJIHEHHUE ONepaluii ¢ HUMH.
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BaxHbIM HampaBlIieHUEM UCCIICOBAHHI B 00JaCTH KOMIIBIOTEPHOMN anreOphl SBISETCS CO3/a-
HUE YHUBEPCAIBHBIX METO/IOB PEIICHUS CUCTEM aIreOpanyecKux ypaBHEHUI. AJITOPUTMBI, OCHOBAH-
HbIe Ha Oasucax ['péOHepa, mo3BONAIOT 3(P(HEKTUBHO pelIaTh MIUPOKUI KIIACC 3a/1a4, CBS3aHHBIX C
IIOJINHOMHUAJIBHBIMHM CHCTEMAMH. DTU METO/Ibl HaXOAST IPUMEHEHUE HE TOJIBKO B YMCTOM MaTreMa-
THKE, HO ¥ B KpUNTOrpaduu, TCOPUU KOAUPOBAHMS M JPYTHX MPHUKIAIHBIX oOnacTsx[3, C. 755].

Teopust KOMIBIOTEPHOMN anreOpbl TaKkKe 3aHUMAETCSl BOIPOCAMU CUMBOJIBHOTO UHTETPUPOBa-
Hus u quddepenunpoBanms. PazpaboTka anropuTMOB ISl aHATUTUIECKOTO BEIUMCIICHUS TIPOU3BO/-
HBIX ¥ MHTETPAJIOB CJIOXHBIX BBIPAKCHUH MPEACTABIACT COOOH HETPUBHAIBHYIO 33a1ady, TpeOyro-
HIYIO TJTyOOKOTr0 MOHUMAHHUSI KaK MaTeMaTHYECKOTO aHAIIN3a, TaK U TEOPUH aJITOPUTMOB.

Yﬂpome}me Bblpa)KeHHﬁ U TEOPpHUSA CJIO0KHOCTH

Ocob0e MeCTO B TEOPETHUECKUX OCHOBAX KOMIIBIOTEPHOH anreOphl 3aHUMaeT mpodieMa ynpo-
HIEHUS aNreOpanvyecKux BhIpaXeHUN. ABTOMATHYECKOE Mpeodpa3oBaHue CIOKHBIX (hopmyll B 6osee
KOMITaKTHBIH 1 MOHSTHBIA BUJI SIBJISIETCS OJTHOW M3 KIIFOUEBBIX 33/1a4, PEIICHHE KOTOPOU HMeeT 00Ib-
10€ TPAKTHYECKOe 3HaYCHUE /TSl MHOTUX 00J1acTeil HayKH U TEXHUKH.

Pa3BuTHe Teopun KOMIBIOTEPHON anre0pbl TECHO CBSI3aHO C MPOrpeccoM B 00acTH TEOPHUH
CJI0)KHOCTH aJITOPUTMOB. AHAJIN3 BPEMEHHOM U MPOCTPAaHCTBEHHOMN CIIOKHOCTH alreOpandecKkux aj-
TOPUTMOB ITO3BOJISICT OIEHUBATH MX A((HEKTUBHOCTH U BRIOUPATh ONTUMAIBHBIE METOIBI JJIsI PellIe-
HUS KOHKPETHBIX 3a/1a4.

DT0 0COOEHHO Ba)KHO MpH paboTe ¢ OOIBIIMMHU aNreOpanyecKuMu CUCTEMaMH, TJe MPOU3BO-
JTUTENBbHOCTD aJITOPUTMOB UTPAET PELIAIONIYIO POJIb.

OnHUM U3 IEPCIEKTHBHBIX HAIPABJICHUH B TEOPHH KOMITBIOTEPHOH alreOphl sIBJISIETCS pa3pa-
00TKa MapasuIeTbHBIX aJITOPUTMOB JIJISl BEITIOJHEHUSI alnreOpandecKux BeIYHCIeHNH. Vcnonp3oBanne
MHOTOIIPOIIECCOPHBIX CUCTEM M PACTIPEICTIEHHBIX BBIYHCICHUN OTKPBIBACT HOBBIE BOBMOKHOCTH TSI
pereHus MacmTaOHBIX 3371a4, KOTOPbIE paHee ObUIM HEJJOCTYITHBI H3-3a OTPAHNYCHUH BEIUMCIIUTEIh-
HBIX PECYPCOB.

Teopernueckrne OCHOBBI KOMIBIOTEPHOU anreOpbl TakKe BKIIOYAIOT B c€0sl UCCIIEOBAHUS B
00J1acTH KOMITBIOTEPHOTO TOKA3aTEIbCTBA TEOPEM.

Pa3paboTka GpopmMalbHBIX CUCTEM M METOJOB aBTOMaTHYECKOT0 JJOKa3aTelIbCTBa MaTeMaTH4e-
CKUX YTBEPKJIEHUH IpeCcTaBIIseT co0o0il 0Hy U3 Haubosiee aMOMITMO3HBIX 33/1a4 COBPEMEHHOU Ma-
TEMaTUKU U UHPOPMATUKH.

Ba)kHbIM acieKTOM TEOpHH KOMIBIOTEPHOH anredpsl sSBIsSETCS pa3paboTKa S3bIKOB MIPOrpaM-
MHUPOBAHMSI U CUCTEM KOMIIBIOTEPHOMN anreOphl, CliENUaNbHO MPeIHA3HAYCHHBIX JUIsl CUMBOJIBHBIX
BelunciieHui. Takue cuctemsbl, kak Mathematica, Maple u Sage, nmpenocTaBistOT MOIIIHBIE HHCTPY-
MEHTBI JJIsl IPOBEICHUS AreOpanyecKux UCCIeI0BaHUN U pelIeHUs MPUKIATIHBIX 3a/1a4 B pa3jiny-
HBIX 00JIACTSX HAyKd M TeXHUKHU[2, C. 219].

Teopus KoMIbIOTEpHOU anreOpbl HAXOIUT HIMPOKOE IPUMEHEHUE B Kpunrorpaduu, rae anreo-
pandecKkue METObl UCIONB3YIOTCS ISl CO3aHMs M aHallM3a KpUnrorpadpuiyeckux mporokonos. Hc-
clIeIOBaHMsI B 00JIacTH anreOpanyecKux aTak Ha KpUITOCUCTEMBI U pa3paboTKa alropuTMoB (PaKTo-
pu3anuy OOJBIINX YHUCEI ABIAIOTCS BRKHBIMHU HANPABICHHUSIMH, CBS3bIBAIOUIMMH KOMIIBIOTEPHYIO
anredpy ¢ MHPOPMAIIMOHHOM 6€30MacHOCThI0. B KOHTEKCTE TEOPETHUECKUX OCHOB KOMITBIOTEPHOU
anredpel 0co00e BHUMaHHUE yAemsieTcsl pa3paboTKe METOA0B paboThl ¢ anreOpanuyecKUMU YHUCIIO-
BBIMU MOJISIMH. DTU METO/IbI HIMEIOT BAKHOE 3HAYCHHE IS PEUICHHS 3a/1a4 TEOPUH Yuce U anredpa-
WYECKOW F€OMETPHH, a TAKXKe HAXOIAT MPUMEHEHHUE B TEOPUU KOJUPOBAHUS U KPUIITOTPAPHH.

ABTOMAaTH3aIUsI MATEMATHYECKHUX PACCYKIEHUI
U ajJredpanvyeckue CTPyKTYypbl

HccnegoBanus B obactu KOMHBIOTepHOﬁ anre6pLI TAKXKC 3aTparuBarOT BOIIPOCHI aBTOMATHU-
3allMi MaTEMaTU4YCCKUX paCCYX(HCHHﬁ. Pa3pa60TKa CHUCTEM, CIIOCOOHBIX HE TOJIBKO BBIMOJHSITH BbI-
YHUCJICHUA, HO U ACJIATDh JIOTUYCCKUEC BBIBOJbI, OTKPBIBACT HOBBIC IICPCIICKTHUBLI IJIA CO3AaHUA UHTCII-
JICKTYaJIbHBIX MATCMATHUYCCKHUX ITOMOIIHUKOB.

TeOpeTI/I‘{eCKI/IC OCHOBBI KOMHBIOTCpHOﬁ anre6pm BKIIFOYAIOT U3YUCHHC anre6pa14qec1<1/1x
CTPYKTYpP, TaKUX KaK I'pYyHIIbl, KOJbIIa U MOJId, ¢ TOYKH 3PCHUA HUX B(I)(I)CKTI/IBHOI\/II pcajm3annu B
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KOMIIBIOTEPHBIX cucTeMax. PazpaboTka alropuT™MOB AJIsl BHIIOJHEHHSI ONIEPAIlUii HaJl 3STUMHU CTPYK-
TypaMmH 1 UCCIIEIOBAaHUE UX CBOWCTB COCTABIISIIOT BAXKHYIO YaCTh TEOPETUUECKOM 0a3bl JUCIUIUINHBL.

OnHUM U3 aKTyalbHBIX HAIIPABICHUN B TEOPUH KOMIIBIOTEPHOU anreOphl sSBIISIETCS pa3padoTKa
METOZIOB Uil pabOThl ¢ KBAHTOBBIMH BBIUMCIECHUSAMH. VccienoBaHue anreOpanyecKux acrleKTOB
KBaHTOBBIX QJITOPUTMOB U pa3pad0TKa CUMBOJIbHBIX METO/OB JJIsl aHAJIN3a KBAHTOBBIX CUCTEM IPE-
CTaBIISIIOT COOOH MEPCHEKTUBHYIO 00JacTh Ha CTHIKE KBAHTOBOW MH(OPMATUKHA U KOMITBIOTEPHOMH
anreOpbl. Teoprsi KOMITBIOTEPHOM anreOpbl TAKKE 3aHUMASTCSI BOIIPOCAMHU ONITUMH3AIINN alre0pan-
YEeCKHUX BBIPAKCHUU M aITOpUTMOB. Pa3zpaboTka METOI0B aBTOMAaTHYECKOTo mpeodpa3oBanus Gop-
MyJI ¥ TIPOrpaMM C IIeJbI0 TIOBBIIICHUS WX d(PPEKTUBHOCTH SIBJISICTCS BAKHOW 3aqaueii, HMeromen
[IPaKTUYECKOE 3HAUEHUE Ul MHOTMX 00JIacTell HayKu M TEXHUKU. B paMKax TeopeTH4ecKuX OCHOB
KOMIIBIOTEPHON anredpbl pacCMAaTPUBAIOTCSI BOIIPOCHI MHTErPAllii CUMBOJIBHBIX U YUCICHHBIX ME-
To/10B. Pa3paboTka TMOPUAHBIX AITOPHUTMOB, COYETAIOIIUX TOYHOCTh CUMBOJBHBIX BBIYUCICHHH C
3¢ ($EeKTUBHOCTBIO YUCIEHHBIX METOJIOB, MO3BOJISET pellaTh MIMPOKUN CHEKTP MPUKIAJHBIX 3a]ad,
TpeOyIOIMX KaK aHAIMTHYECKUX, TaK U NPpUOIMKEHHBIX pemieHuil. McenenoBanus B 061acTi KoM-
MBIOTEPHON alireOphl TaKKe 3aTParuBaroT MPOOJIEMbl MPEACTABIECHUS U 00paOOTKM OECKOHEYHBIX
00BEKTOB, TAKUX KaK OECKOHEUHbIE PSAbl U HEeNpepbiBHbIE PyHKIMU. PazpaboTka MeTo10B Asist 3¢h-
(exTuBHOM pabOThl ¢ TAKUMHU OOBEKTaMHU B KOMIBIOTEPHBIX CUCTEMax MPEACTaBIsAET COOOM CIOXK-
HYIO TEOPETHYECKYIO 3a7auy.

Teopernueckrne OCHOBBI KOMIBIOTEPHOH anreOpbl BKIIOYAIOT U3yUYEHUE alreOpanvyeckux ac-
MEeKTOB Teopuu rpadoB U KOMOMHATOPUKU. Pa3paboTka anropuTMoB Ui pelieHus 3a1ad Ha rpadax
Y FeHepalud KOMOMHATOPHBIX OOBEKTOB C UCIIOJIb30BAHUEM METO/I0B KOMIBbIOTEPHOI aredpsl OT-
KpBIBaeT HOBbIE BO3MOXXHOCTH JJISl UCCIIEOBAHUM B 3TUX 00JacTsIX. BakHbIM HamnpaBiIeHUEM B T€O-
PUHU KOMIIBIOTEPHOM alreOpsl siBisieTcs pa3paboTka METOI0B Al paboThI ¢ alredpanyeckuMHU MHO-
roo6pasusamu. VccnenoBanue CBOWCTB M CTPYKTYphl MHOTOOOpa3Hii ¢ MOMOIIbI0 KOMITbIOTEPHBIX
anreOpandeckux METOA0B HaXOAUT NPUMEHEHHE B aNreOpanuyeckoidl reoOMeTpUuu U TeOPETUYECKOM
¢uszuke. Teopus KOMIBIOTEPHOH anreOpsl TaKKe 3aHUMAETCsl BOIIPOCAMH aBTOMATU3aLMK ITpoliecca
MaTeMaTU4eCKOro MoAearpoBanus. Pa3paboTka MeTOI0B Ul aBTOMAaTHYECKOr0 MOCTPOEHHS U aHa-
JIM3a MaTEMAaTUYECKUX MOJEIIEH CIOKHBIX CHCTEM Ha OCHOBE CHMBOJIBHBIX BBIUYMCICHUH MPEICTaB-
JIsieT OO0 MEePCEeKTUBHOE HATIPABJICHUE UCCIICIOBAaHUH.

3akJrouenune

B 3axmouenne CICOYET OTMECTUTD, YTO TCOPECTUUCCKUEC OCHOBEL KOMHBIOTepHOﬁ anre6pLI npea-
CTaBJIAIOT OO0 JAUHAMHUYHO PAa3BUBAIOITYHOCA 00J1aCcThb HAaYKH, KOTOpas IMpoA0JKACT PAaCIIUPATH
I'paHHIIbI HAIIUX 3HAaHUH ¥ BO3MOXKHOCTEH B 00JIACTH MAaTEMAaTHUKU U I/IH(l)OpMaTI/IKI/I. I/IHTeraHI/Iﬂ
KJIIACCHYCCKUX aJ'Il"e6paI/I‘IeCKI/IX MCTOOOB C COBPEMEHHBIMHU KOMIIBIOTCPHBIMU TEXHOJIOI'UAMU OTKPbI-
BAaCT HOBBIC T'OPHU30OHTHI JJI1 PEIICHHUSA CIIOXKHBIX HAYYHBIX U IIPAKTHYECKUX 3a/1a4, CHOCO6CTBy5I IIpo-
I'peCcCy B pa3JIMIHBIX 00/1aCcTIX YEI0OBEUECKOM JCATCIIbHOCTH.
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PYBPUKA

IKOHOMMUKA»

CYAEBHO-BYXT'AJVITEPCKASA DKCIIEPTU3A MATEPUAJIBHO-
MNPOU3BOACTBEHHBIX 3AITACOB

Jlocenkoea Anacmacusn Anexcanoposna

cmyoeHnm,

benopycckuii cocyoapcmeennuiii
9KOHOMUYECKUL YHUBEpCUmen,
Pb, 2. Munck

Makeenko I'ennaoun Heanosuu

HAY4HblU PYKOBOOUMED,

KaHO. 9KOH. HAYK, OOYeHM,
benopycckuii cocyoapcmeennuwiii
9KOHOMUYECKUL YHUBEpCUmen,
PBh, 2. Munck

B nacTosiee BpeMs cyiebHo-OyXxranrepckas SKCnepTru3a HeoO0Xouma U SBJsieTcs: 00s13aTelb-
HOW B CITydasix, KOTJa CI€ICTBHE WIIH CY/J] CTAKHBAIOTCS CO CIIOKHBIMU BOTIPOCAMHU.

Cyne6GHo-OyxranTepckasi dKCIepTH3a MOJpa3yMeBaeT HUCCIIEOBAHUE INPEIOCTABICHHBIX I10
JielTy MaTepUajIoB, C MOCIEAYIONIMMHU OTYETaMU CIICIIUAINCTOB, B KOTOPBIX OHU JIAIOT YeTKHe 1 000C-
HOBaHHBIE OTBETHI Ha MMOCTABJICHHBIE BOIPOCHI, YTO MO3BOJISIET YCTAHOBUTH BCE OOCTOSITENHLCTBA U
coOpaTh JoKa3aTeabHyI0 0a3y A CIEACTBUS WU CY/Ia.

CynebHo-OyxrajiTepckas dKCIepTH3a MPEACTABISIET COOOM CIEeNHATBHYI0 OTPaciib 3HAHHWM
Oyxrajarepuu, 3aHUMAIOLYIOCS U3YUEHHEM U pa3pelieHHeM BOIPOCOB, CBSA3aHHBIX C IPUMEHEHUEM
OyXrajaTepckoro yuyera, 5KOHOMUYECKOTO aHajJu3a U KOHTPOJIS B CIEACTBEHHOIN M CyneOHON Mpak-
tuke. OJHUM U3 ee HalpaBlICHUI SBIISETCS SKCIEPTHOE MCCIIEe0OBaHUE ONEpaluil ¢ MaTepUaIbHO-
POM3BOICTBEHHBIMU 3amacamu [1, c. 4].

B Pecniy6nuke benapycs g hopMupoBanus B OyXrajlTepckoM yuere HHPOopMaIuu o 3amacax
ucronb3yercss HarmoHanbHBINA CTaHAAPT OYXTaITEPCKOTO yueTa H OTYeTHOCTH Ne64, KOTOpBIH orpe-
JeNiseT uX MpU3HaHKe, IePBOHAYANIbHYIO U MOCIEAYIOUIYIO OLIEHKY, a TaKXKe MPeKpalleHue Ux mpu-
3HaHus [2].

K marepuanbHO-IpOM3BOACTBEHHBIM 3aMlacaM OTHOCSITCSI MaTepUalibl, TOBAPBI U TOTOBAs MPO-
Oykuusi. Matepualibl BKIIOYAIOT ChIPbE, TOIUIMBO, 3allaCHbIe YacTH, MHBEHTAPh U XO3SIICTBEHHbBIE
MIPUHAJICSKHOCTH, Tapy U MPOUYXe IICHHOCTH OPTaHu3aluy (B TOM YHCIIE HAXOASALIUECS B IMYTH U T1e-
pepaboTke).

[enro 3KCHEPTHOTO UCCIIEOBAHMS ONIEpallii ¢ MaTepUaIbHO-IIPOU3BOICTBEHHBIMH 3allacaMu
SBJIIETCS MPOBEPKA COXPAHHOCTH IIEHHOCTEH, 3aKOHHOCTH OIepalyii ¢ MaTepuaibHO-IIPOU3BO/I-
CTBEHHBIMHU 3aIlacaMy U YCTAaHOBJIEHUU CYMMBbI MaTE€pHAIILHOTO yIiepoa.

OO0beKkTaMu HKCIEPTHOTO MCCIEAOBAHUS OMEpaIiii ¢ MaTepuaIbHO-IPOU3BOJICTBEHHBIMU 3a-
racamu SIBJISIFOTCSI TIEPBUYHBIC JOKYMEHTHI, OTPAXKAIOIINE JBUKEHUE STUX IEHHOCTEH, PErHCTPHI
AQHAJIMTUYECKOTO U CHHTETHYECKOTO yueTa, pOopMbl OTUETHOCTH, MaTepUaIbl HHBEHTApU3AIUH.

Hctounnkamu wuHbopManuu Ajs TPOBEACHUS CyAeOHO-OyXranTepcKol 3KCIEepPTH3bI SBIIS-
I0TCS: TIEPBUYHAS yUeTHAs TIOKyMEHTAllUs, HHBEHTAPU3aIMOHHBIE MaTepPUAIIbI, PETUCTPbI CUHTETH-
YEeCKOT0 U aHAJTUTUYECKOTO y4eTa, OyXranTepckas OTUETHOCTb.

J17is IpOBEPKH OTepaIiii ¢ MaTepUATbHBIMU [IEHHOCTSMHU UCIIONIB3YIOTCS CIEAYIONHE OCHOB-
HBIE METOJIbI ¥ MIPOLIEYPhl: UHCIIEKTUPOBAHNUE, KOHTPOJIHHO-BEIOOPOUYHOE CIIMUYCHHE.

31



Hayunwvni orcypruan « Cmyoenyeckuil popymy. MNe 33(300), okmabpe, 2024 2.

WNHcnexktupoBanue npeacTasiisieT co00M N3ydeHHE U IIPOBEPKY 3alKcedl U TOKyMEHTOB Kak B
OyMa)KHOM, TaK ¥ B 3JIEKTPOHHOM (opmare. KOHTpOIBHO-BEIOOPOUHOE CITUUEHUE SBISETCS OTHUM
UX BHUJIOB MHBEHTapu3aluu. /[aHHbIE MPOIEAyphl TO3BOJISIIOT SKCIEPTY MOIYYUTh JOKa3aTE/IbCTBA,
CBsI3aHHBIE C (PAKTHUECKUM HATMYUEM y OPraHU3aIMH MaTepHaIbHO-IIPOM3BOJICTBEHHBIX 3aMacoB. B
TAKOM CIIy4yaeM YyCTaHABJIMBAETCS HAJIWYME 3al1acOB HA MPEAIPUATUH, UX KOJIMYECTBEHHAs U CTOU-
MOCTHasI OLIEHKa 10 JaHHBIM y4eTa.

Jlj1g ipoBeIeHH ST SKCIIEPTHOT'O MCCIIE0BaHUS Ollepaluii ¢ MaTEpPUaIbHO-TIPOU3BOICTBEHHBIMU
3armacamMy MOTYT MPUBIIEKAThCS IPYTHE CIICIUATUCTDI, KOMIIETEHTHBIE B JAHHOW O0JIACTH MCCIIEN0-
BaHud. Tak, UMeeT MeCcTO MPUBJIEYb IKCIEPTA B 00IACTU TEXHOJIOTMH 00paOOTKHU ChIPhSI, U3TOTOBJIE-
HUU NPOJIyKIIUH, KOTOPBIE, C IOMOILLBIO OIPEIEIEHHBIN TPOLIEYP, JEIAI0T BBIBObI O KAUECTE ChIPhs
1 MaTEpUaJIOB, UX (PAKTUUECKOM PACXOJE.

PacuerHo-aHanmuTHUECKHE METOJBI CYAEOHO-OYXTaNTepCKON 3KCIEPTU3bl MAaTEpUAIbHO-TIPO-
M3BOJICTBEHHBIX 3aMacoOB COCTOAT U3 SKOHOMUYECKOI0 aHAJIN3a, aHAJTUTHUYECKUX, CTAaTUCTUYECKUX
pacueToB ¥ 5KOHOMUKO-MAaTEMaTUYECKUX METO/IOB.

AHanuTHyecKue Mnpoueaypsl UCHOIb3YIOTCS MPH OLEHKE CKJIAJICKOTO X03sIIICTBa U COXPaHHO-
CTH MaTepuajbHbIX IleHHOcTel. [Ipyu npoBeaeHnn Takux MpoLeayp MPOBEpPKE MOABEPraeTcs CKIaa-
CKO€ XO3sIIICTBO, @ UMEHHO JIBUJKEHUE MaTepHalIbHBIX 3allacoB, HAJIMYKME Ha CKJIaJax rOTOBOM IMpo-
nykuuu. Bmecre ¢ aTuM, mpoBepsieTcs YCIOBMS, CO3/JaHHbIE Uil UX 3(PPEKTUBHOTO XpaHEHUS:
no’kapHasi 0€30MacHOCTh, HAINYKE HA CKJIaZax He00X0AMMOro 000pyJ0BaHUs Ul XpPaHEHHUs, COCTO-
SITHHE OXpaHbl CKJIaJICKUX TTOMEIEHUH, KJIaJOBbIX U L[EXOB.

PacyeTrHO-aHanmUTHYECKHE METOABI OCHOBAHBI HAa IPUMEHEHNUH METO/I0B apu(pMETHUECKOH MTpo-
BEpKH, INepecueTa. B kauecTBe BCoMOraTesIbHOM MPOLEAYypbl MPOBOIUTHCS MHBEHTApU3ALUN Kak
croco0 ycTaHOBIEHUs (PAaKTUUYECKUX JaHHBIX O HaJM4uU 3amacoB. C MOMOINIbIO TaHHBIX MPOLETYP
yCTaHaBJIMBAETCS MPAaBUIBHOCTD OLIEHKU 3aI1aCOB B YU€TE M OTYETHOCTH, a TAKXKE COOTBETCTBUE (aK-
TUYECKOT0 pacxo/ia MaTepHaIbHO-IIPOU3BOJACTBEHHBIX 3aMacoB. UTOOBI yIpOCTUTH MPOLECCH! pac-
4eTa, MOT'yT MPUMETCS TOKYMEHTAJIbHbIE IPUEMBI 3KCIIEPTU3bI, KOTOPbIE B CBOIO OYEPE/b CBEPSIOT
JOKYMEHTBI Ha MPeIMET U3 COOTBETCTBUS HOPMaM 3aKOHOAATENIbCTBA.

B xoze skcnepTHOro uccienoBaHus MaTepHalbHO-TIPOU3BOJACTBEHHBIX 3alacoB 0c000€ BHU-
MaHHe CJIEyeT yACIUTh IPOBEPKE MaTePHAIbHON OTBETCTBEHHOCTH Pa0OTHUKOB, HEMOCPEACTBEHHO
CBSI3aHHBIX C IPUEMKOM, XpaHEHHE U OTIIyCKOM ChIpbsl B IPOM3BOJCTBO. MaTepuanbHO OTBETCTBEH-
HBIM JIMIIaM IPEIO0CTABISAETCS JOTOBOP, B KOTOPOM MPOIUCAaH ONPEAETICHHBIN Kpyr 00s3aHHOCTEN U
IIPaB B OTHOLIEHUHU IIPUEMKH, BbIJAYH, TOKYMEHTAILHOI0 O(hOPMIIEHHUS U yUeTa ChIpbsl Ha CKJIAax,
Kak [paBWJIo, B HATypaJbHbIX U3MepUTENAX. Tak, IpoBepKe MOABEPraroTCs MECTa XpaHEHUS 3aI1acoB,
uX (pakTU4eCKOoe HaIM4Me, JOKYMEHTHI, HOATBEP)KJAt0INEe OTIYCK ChIPbsl B IPOU3BOACTBO MM MX
BHYTPEHHE IepeMELECHHE C OJTHOTO CKJIaa Ha IPYyro. DKCHepTy CleAyeT UMETh BBUY, UTO 3alachl
MOTYT XpaHMThCS Ha Pa3HbIX CKiIagax. B Takom ciyuwae, cieayeT NpealpUHATh MEpbl, KOTOpbIE
IIPEJOTBPATAT Iepedpoc LEHHOCTEN ¢ OIHOrO CKJIaja Ha APYTOM.

HeyureHHble M3IUIIKA MaTepHaIOB OOBIYHO XPaHAT OTAENbHO. /L1 UX BBIABIECHUS ClEAyeT
UCIOJIb30BATh JaHHbIE CKIIAJICKOr0 y4yeTa. Eciin MMEIOTCsl HeyUTeHHbIE U3JIULIKH, TO PACX0Jl OT/IEJIb-
HBIX BHUJIOB IICHHOCTEH 3a OIpeJesieHHbIE MEePUObl, KaK MPaBUIIO, MPEBbIIAeT UX Npuxoa. Takon
nepepacxol NepeKpbIBAIOT 3a CYET MOCJIEAYIOIIEr0 NOCTYIUIEHUS! U ONPHUXO0/I0BaHUs MaTepHajioB
aHAJIOTMYHBIX Ha3BaHUIl. OOcCIe0BaHUE COCTOSHUS CKIIAJICKOTO X03s1CTBA U MPOBEPKA COXPAaHHO-
CTH MaTepUabHbIX EHHOCTEH B COUYETAHMM C IMOCIEIYIOEH JOKYMEHTAIbHOW MPOBEPKON NAr0T
BO3MOKHOCTh CZleJIaTh OOOCHOBAHHBIE BBIBOJIBI O COXPAHHOCTU MaTEpUAIbHO-TIPOU3BOJCTBEHHBIX
3a1acoB M pa3paboraTh npodunakTuueckue Mepornpustus [3, c. 236].

IIpu mpoBeneHuyn SKCEPTU3Bl TOTOBON NMPOIYKLUH, JUIsl IPOBEPKU €€ MOJHOIO OTPAKEHUS B
yueTe, SKCIEepT MOXKET NpUOErHyTh K COCTAaBJICHHIO OalaHca U3PAacXOJ0BAHHOIO CHIPhS U MaTepHa-
JIOB 110 HOPMaM Ha €AMHUILY TPOAYKLUH U (PaKTHUECKOT0 BBIXOa NMpoayKuuu. [IpumeHenne 1anHoro
METO/1a MO3BOJISAET BBIIBUTh OTKJIOHEHUSI OT HOPMAaTUBHOIO PacXo/a ChIpbsl HA MPOU3BOJCTBO MIPO-
OYKIMH ¥ BBIXOJA TOTOBOW NMPOIYKIUHU. B 3aBUCHMOCTH OT TOr0, IOJIOKUTENBHOE 3TO OTKJIIOHEHHE
WIM OTPULIATENIFHOE, MOKHO YCTAaHOBUTH B3aMMOCBSI3b MEXY C€0ECTOMMOCTBIO MPOIYKIIMU U BbI-
PYUYKOH OT peanu3anuu
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Ha IMPAKTUKEC UMCIOT MCCTO ClIy4aun, KOrJa opranu3anys ClinCbIBACT MATCPUAJILHLBIC 3allaChbl HA
3aTpartkl, P 3TOM HE OTpaxas uX Npuxon. Takue NeHCTBHS HApPYLIAIOT MTOJHOTY OTPa)XEHUs Olle-
paum”l C MaTCprAJIbHO-TTPOU3BOJCTBCHHBIMU 3allaCaMU. B IOCJIICACTBHUHU 3TO MOXKCT OKa3aThb BJIIMAHUC
Ha HAJIOTOBBIC 00s13aTENIbCTBA OpraHM3aIy. B Takux cllydasx clieyeT IpOBEpHUTh, He OblLiIa JIH ClIe-
JIaHa TMOMBITKA HAa COKPBITHE CIMCAaHUsI UMYIIECTBA opranu3anuu. Onepannu no CIuCcaHuIo 3a1acoB
JOJI’)KHBI 6I)ITI) MOATBCPIKACHBL COOTBGTCTBYIOHlef/'I I[OKYMGHTaIII/If/'I, C€CJIM K€ B XOAC IMMPOBCPKU TAKHUX
JOKyMEHTOB 0OHApy>KEeHO HE ObLIO0, TO TAKHE ONEPAIlH IPU3HAIOTCS HE3aKOHHBIMU. B TakoM ciyuae
TaKyI0 JOKYMCHTAIUIO CIICAYCT IPOBCPATH BHUMATCIIBHO. 9KCHepT AOJDKCH IMPOaHaJIM3uPOBATh BCIO
AOKYMCHTAalMs, BBIACHUTb, HC UMECT JIU MCCTO HAJIMYHC q)aKTOB MOIICHHHUYECTBA U 3JIOYHOTPG6JIC-
Huil. Ocoboe BHUMaHKE 00paIIaeTcsi Ha TO, ONMPUXOIOBAHBI JIM MOTHOCTHIO BBISIBICHHBIC W3JIHIIKA
CBIPbsI, MATEPUAJTIOB M BO3MEIIIEH JIM YIIEpO OT OOHApYKEHHBIX HEJI0CTaY.

HccnenoBaB Bech NpeAbsBICHHBIN MaTeprall OpraHu3aluu, SKCIEPT COCTABIISAET 3aKIIOUEHUE
1o opMe, peKOMEH T0OBAaHHOW HHCTPYKIIMEH O IPOM3BOJICTBE CYACOHO-0yXTanTepCeKuX sKkcrepTus [4].

YuuThiBasi BBIIIECKa3aHHOE, CYy/NeOHO-OyXraiaTepckas 3KCIepTH3a MaTepUalibHO-TIPOU3BO/I-
CTBCHHBIX 3aI1aCOB IMO3BOJISICT BBIABUTH BJIMAHHUEC HAa YCTPAHCHUEC HpGHHTCTBI/Iﬁ Ha IyTHU prr0060-
poTa 00OPOTHBIX CPEACTB, BBISIBICHHE (PAKTOB IMIPHUCBOEHUS, HEAOCTAUH, 3aBBIILIEHUS PACX0/10B, CO-
HCﬁCTBHC panrOoHaJIbHOMY HCITIOJIb30BAHUIO O60pOTHBIX CpCACTB U UX B0306HOBJ'I€HI/IIO, BBISIBJICHHEC
HapyUIeHUH Npu JBMXKEHUN MaTepUaIbHBIX IEHHOCTEH M UX MPO(UIAKTUKA, YTO HEMOCPEACTBEHHO
BJIUACT Ha q)HHaHCOBI)IC IMMOKa3aTeiinu ACATCIIbHOCTU MMPEATIPHUATHUA.
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PYBPUKA

«IOPUCIIPY IEHLIUST»

HNPUHIUIIBI HAJIOTI'OBOT'O ITPABA U UX BJIMAHUE
HA ITPABOIITPUMEHEHHUE

Moneea Bukmopusa Koncmanmunosna

cmyoeHnm,
Capamosckas 2ocyoapcmeenHas 1opuouieckas akaoemus,
P®, 2. Capamos

Kecmrkoe Hzopb Anexcandposuu

HAY4Hblll PYKOBOOUMEID,

KaHO. 10puo. Hayk, 0oyenm Kageopul

Qunancosozo, 6AHKOBCKO20 U MAMONCEHHO20 NPAsa
umenu npogheccopa Hunvt Meanosnvl Xumuuesoil,
Capamosckas 2ocy0apcmeeHHas 10puoUdecKas aKaoemus,
P®, 2. Capamos

[IpuHIIUITBI HAJIOTOBOTO TIpaBa — OCHOBOIIOJIATAIONINE Havyada, Ha KOTOPBIX CTPOUTCS BCS CH-
cTtemMa Hayorooomoxenus. C MOMOIIBI0 MPUHIIMIIOB HAJIOTOBOTO MpaBa 00€CIIeUnBaETCs €IMHCTBO,
COTJIACOBAHHOCTH M CTAOMIILHOCTh HAJIOTOBOW CHCTEMBI, a TAKXKE 3alllUTa ITPaB M HHTEPECOB HAJIOTO-
MJIATENBIINKOB, C OJTHOW CTOPOHBI, M TOCYAapCTBa, ¢ Apyroi. OHM HAMpsAMYIO HE TIEPEUNCIICHBI B
HanoroBom konekce Poccuiickoit @enepanun (nanee — HK PD), HO mpu 3TOM OmnpeAensioT CyIl-
HOCTb, COZICpYKaHNE U IPUMEHEHUE HOPM HAJIOTOBOTO TIPaBa, a TAK)KE OKA3bIBAIOT 3HAUUTEILHOE BITU-
STHUE Ha MPaBONPUMEHEHHE.

[TpuHIIUIIBI HATOTOBOTO TpaBa:

® ONpENENAIOT COJEPKaHNEe U MPUMEHEHHE BCEX HOPM HAJIOIOBOT'O 3aKOHOJATENIbCTBA, ITO-
CKOJIBKY 3aJal0T 0OIIMe IpaBujla U CTaHIAPThl, KOTOPBIEC TOJKHBI COOTIOAATHCS MPU yCTAaHOBJICHUH,
BBEJICHUHU ¥ B3UMaHUHU HAJIOT'OB M COOPOB;

e oOecreunBarOT COOIOICHNE MTPAB U HHTEPECOB HAIOTOTUIATEIIBIITUKOB, TOCKOJIBKY OTpaHH-
YUBAIOT BMEIIATEILCTBO TOCYIapCTBA B YKOHOMHUYECKYIO JEATEIHbHOCTh CYOBEKTOB M yCTaHABJIU-
BAIOT TapaHTHUU 3AIIUTHI UX MPaB U CBOOO/T;

e CIOCOOCTBYIOT YKPEIUICHHIO 3aKOHHOCTH W TIPABOMOpsiIKa B cdepe HamoroooOJ0KeHUs,
yCTaHaBJIMBas TpeOOBaHUs K JICATEIBHOCTH TOCYJAAPCTBEHHBIX OPraHOB M HAJIOTOILIATEIBIINKOB,
oTpezensisi Mpeiesibl OTBETCTBEHHOCTH 3a HapyIIEHHE HaJOTOBOI'0 3aKOHOIaTEIbCTBA;

e CroCOOCTBYIOT aJanTallii HAJIOTOBOTO 3aKOHOJATENHCTBA K M3MEHSIOIUMCS SKOHOMUYE-
CKUM YCIIOBUSIM;

® OMNpPENENSIOT NEPCICKTHBBI TATLHEHIIIEr0 pa3BUTHS 3aKOHOIATEILCTBA B c(hepe HAJIoroB U cOo-
pOB.

Hanpumep, H. oOpatuscs B ¢y ¢ HCKOM K FTOCYAapCTBEHHBIM OpraHaM O B3bICKAHUU YOBITKOB.
3a oOpailieHre B Cy[ UCTEll YIUIATHII TOCYJapCTBEHHYIO MOIUIMHY, MPEIyCMOTPEHHYIO HAJIOT OBBIM
3aKOHO/AaTeNbCTBOM, B pazmepe 400 pybneit. Tpeboanus H. Obimu 106pOBOIBHO YAOBIETBOPEHBI
OTBETYHKOM, B CBSI3H C YEM CYZOM pa3peliancs TOIbKO BOMPOC O paclpe/leIeHUH CyAe0HBIX Pacxo-
70B. B3bICKaB B TIOJIb3y KCTIIA C OTBETYHKA CyIeOHBIC U3IEPKKHU, CY IEPBOM MHCTAHIIMU OTKA3all BO
B3BICKAHUH YINIAYEHHON TOCYTapCTBEHHOM MOIUIUHEI, MTOJIarasi, 4To OHa Obllla yrjiayeHa UCTIIOM He
B IoJTHOM o0beme. Cy/1 aneuIsIIHOHHOM HHCTAHIIUU B YKa3aHHOM YaCTH ¢ pEIIeHHEM HIDKECTOSIIEro
CyJla HE COIJIACHJICA, COCJIaBIIMCh HA IPUHIMII HAJIOTOBOT'O IIpaBa O TOJIKOBAHUHU BCEX HEYCTpaHU-
MBIX COMHEHUH aKTOB 3aKOHO/IaTEIhCTBA O HAJIOTaX M cOopax B MOJB3Y HAOTOIUIATENbITNKA (TTYHKT
7 crateu 3 HK PO).
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Hcrnom Ha craguu Mojayu UCKa K HEMY MpUIarajics JOKYMEHT, NOJATBEP)KIAIOIIMM yIiaTy
rocyIapcTBEeHHOM nouunHbl B pazmepe 400 pyOneii. Hapymenue tpeboBanuii HaIOTOBOTO 3aKOHO-
JaTeIbCTBA O NOPAJKE U Pa3MEPax yIUIaThl TOCHIOLUIMHBI SIBJISETCS OCHOBAHUEM JUIsl OCTABJICHUS HC-
KOBOT'0 3asiBJICHUS 0€3 IBMXKEHHMSI, YETO CyI0M IEepBOM MHCTAHIMM ciesiaHo He Obuto. M3 aToro cyn
aneJIIMOHHON MHCTAHIIMU Clieall BBIBOJI, UTO C IPUHATHUEM MCKOBOI'O 3asBJIEHUS K IPOU3BOJICTBY
HIDKECTOSALIUN CyJ] pU3Ha coO0oieHre TpeOOBaHN 3aKOHA B YaCTH YIUIAThl TOCHOLUIMHBI, a TI0-
TOMY HE UMEJI OCHOBaHMH JUIs IEPECMOTpPa 3TOr0 BOIIPOCa B mocieayrouieM [4].

B npyrom aene Hanorosble opraibl IpeIIPUHSIIN ONBITKY BOCCTAHOBUTD IPOITYIIIEHHBIN CPOK
[10JIa4M B CyJl UCKA O B3bICKAHUH 33/I0JKEHHOCTHU IO TPAHCIIOPTHOMY HAJIOTy € (PU3MUYECKOTO JIMLIA.
Pemenunem cyna B BOCCTaHOBJIEHUHM YKa3aHHOI'O CpPOKa ObLIO OTKA3aHO CO CChUIKOW Ha IMPUHIIMII B3a-
MMHOI OTBETCTBEHHOCTH IOCYAApPCTBA M I'Pa)<JaH B HAJIOTOBBIX IIPABOOTHOUIECHUSX, KOTOPbIN pea-
JU30BaH B NyHKTE 2 cratbu 22, noanyHkre 11 nynkra 1 crarsu 21 HK P®. Ha3zpanublil npuHUMI
HaJIOrOBOI'O MIpaBa B CIOKUBLINXCS TPAaBOOTHOUIEHUSIX MTPOSBUIICS B CIIEIYIOLIEM.

B penaxumu craten 48 HK PO, neiicTBoBaBIIel Ha MOMEHT IPUHSTHUS PEIIEHUS Cy1a, HAJIOTOBOMY
Opraty NpeJoCTaBIIUICS ONPeIeICHHbIM CPOK JJIs1 0OpaIleHus B CyJ] C 3asBJICHUEM O B3bICKAHUM 3370J1-
YKEHHOCTH I10 TPAHCIIOPTHOMY HaJIory. Eciy HaloroBbIM OpraHoM Takasi 00s13aHHOCTb B yCTaHOBJICHHBIN
CpPOK HE peajM30BaHa, TO MOCceayoLe TpeOOBaHUS HAJIOTOBOI'O OpraHa sIBJISIOTCS HEMPaBOMEPHBIMH,
a TIOTOMY He JIOJDKHBI UCTIOJHSATRCSI, YTOOBI HE HApyIaTh MpaBa HAJIOroriarebiumka [3].

Ha coOnronennn npuHuna npuBJiedeHHs] K OTBETCTBEHHON OTBETCTBEHHOCTH JIMIIA, HA KOTO-
POM JIEKUT OOS3aHHOCTH MO MCIIOJHEHUIO 0053aTeNbCTB MO YIJIaTe HAJIOTOB, OCHOBAHO PEIIEHUE
BepxoBHoro Cyaa Pecriyonuku Komu.

Tax, B cBSI3U ¢ HEHA UIEKAIIUM UCIIOJTHEHHEM O0S3aHHOCTEH PyKOBOJIUTENIEM IOPUINYECKOTO
nuia ¢upMa 3aHU3MIA HAJIOroBYIO 0azy, JIOMYCTUB TaKUM 00pa3oM 3aHIKEHHE CyMMbl YILIau€HHOTO
Hasora. B xojie HayoroBoi mpoBepKu cymMMa Hajlora Obljla JOHAuMCJIeHa, a TAKXKE PACCUUTaH pazMep
TIEHH, TTO/JISKAIINNA yIuiaTe B OropKeT. J[st B3pICKaHUs yKa3aHHBIX CyMM MIPOKypop B uHTepecax Poc-
cuiickoit deneparu 00paTUIICS B CyJ C HICKOM K PYKOBOAMTENIO ropuandeckoro jmia C., BAHOBHBIC
JEUCTBHSL KOTOPOT'O IPUBEIN K BOZHUKHOBEHHUIO ITeHH. 110 MHEHUIO IPOKypopa, MIMEHHO OH M JIOJDKEH
yIJIa4MBaTh MEHI0. PerieHreM cy1a nepBoil HHCTaHIMU TpeOOBaHKs IIPOKYPOPa yA0BIETBOPEHBI.

PecniyOnukanckuii cya, cceutasich Ha cratbio 75 HK PO, Boznararomnryro 00s13aHHOCTB 110
yIUIaTe NIE€HU UCKIIOYUTEIBHO Ha HAJIOTOIUIATENBIINKA, PEIIEHUE HIDKECTOSALIETO CyAa OTMEHHUII, B
YIOBJIETBOPEHUH TPeOOBaHUI MPOKYpOpa OTKa3al, yKa3aB IIPU 3TOM, YTO HHOE IPOUYTEHUE HOPM 3a-
KOHOJIATeIIbCTBA IIPOTHBOPEYHT HPUHIUIIAM HAJIOTOBOTO Iipasa [4]. JlaHHOe pemeHne ocTaBiieHo 0e3
U3MEHEHHs CyJIOM KacCallMOHHOM MHCTaHLUH.

[ToxBos UTOT U3JI0)KEHHOMY, HEOOXOIUMO OTMETHUTh, YTO HECMOTPS Ha OTCYTCTBUE MPSAMOIO
yKa3aHMsl B 3aKOHE, IPUHIUIIBI HAJIOTOBOI'O MpaBa 00pa3yIoT LTy CUCTEMY, KOTOPbIE CYILIECTBEH-
HbIM 00pa3oM BIUAIOT Ha NpaBonpuMeHeHHe. C UX MOMOLIbI0 ONpeAesseTcs CoAep)KaHue HOPM
HAJIOTOBOI'0 3aKOHOJATEIbCTBA, BOCHOIHIAIOTCS UMEIOIUECs IPOOesbl IPAaBOBOIO PEryJIMPOBAHNS,
TEM CaMBbIM 3alUIIAIOTCS NIPaBa U 3aKOHHBIC UHTEPECHI IPAXKIAH U FOPUAUYECKUX JIULL.
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JIAHAMMKA NPECTYILJIEHAI
KOPPYHNIIMOHHOM HAITPABJIEHHOCTH B POCCHUH

Onoean Anuna Anexcanopogna

cmyoenm,
Yuusepcumem I'lIC MYC Poccuu,
P®, 2. Canxm-Ilemepoype

[Ipobnema KOpPYMIIMOHHBIX MPECTYIUICHU AAaBHO IpHoOpena oleMupoBbie MaciTadsl. B
HACTOsIIIee BPEMSI MUPOBOE COOOIIECTBO N3MEPSIET YPOBEHb KOPPYIIMH C TIOMOIIBIO HH/IEKCA BOC-
MPUATHSL KOPPYTILIUHU, KOTOPBIH MO3BOJSET COCTABUTh PEHTHUHT TOCYJApCTB, OTPAKAIOIINN YPOBEHb
BOCTIPUATHSI KOPPYHIIMH 10 JecaTuOamuibHoi mkane. [lo uroram 2023 r. Jlanus Oblia mpu3HaHa
CTpaHOM, KOTOpasi HANMEHee MmopakeHa koppyniumen. anpire B cnincke unyt HoBas 3enanaus, Oun-
nsuaust, Cunramnyp, IBenus u HBelinapusi, pacronoXuBIIKECS HA BTOPON U TPEThEW CTpOUKe peii-
tuHTa. Poccus 3aHsma Toapko 138 mo3uiuio, paciooKUBIIMCE B OMHOM psiay ¢ Mekcukoid, JInBa-
HOM, Mpanowm, ['Buneeii [1].

Oco0bIit HHTEpEC B paMKaxX COBEPIICHCTBOBAHUS aHTUKOPPYIIIHOHHOHN ITOJIMTHKH B COBPEMEH-
HOM Poccuum mmeroT JaHHbIe HE3aBUCUMBIX €KErOJHBIX JOKJIAI0B OOIIECTBEHHOM mpueMHon «Yu-
cteie pykn». Tak, mo uroram 2022 r. cpenHuii pa3mep B3aTkH B Poccuiickoit @enepanuu cocTaBuI
613 718 py6. wim 9440 nonmapoB, TOraa Kak 3TOT MOKa3aTesb B MpouutoM roay osut Hibke (218 400
py6. mu 5600 mommapos). [IpuBeneHHbIC JaHHBIE CBUACTEILCTBYIOT O TOM, YTO 3a ITOCJICTHUH TOJT
pasMep B3STKH CYIMECTBEHHO BBIPOC, B YaCTHOCTH, B PyOJICBOM YKBHUBAJICHTE — ITIOYTH B TPH pas3a

CrienuaircThl OpraHu3alnuy C YBEPEHHOCTHIO 0TMeYaroT, 4To B 2022 r. Gosree mosioBuHb BBIT
P® npeObiBaio B «KOppyMIIMOHHONW TeHWY. JlaHHbIi moka3aTens o cpaBHeHuto ¢ 2020-2021 rr. BbI-
poc noutu Ha 8%. B monrocpodyHoil TMHAMHKE TTOKa3aTellb KOPPYIIIHOHHOTO 00opoTa B Poccuu siB-
JISIeTCSl OTHOCUTENBHO YCTOWYMBBIM U CTAOUIIBHBIM.

Perymsipao uccnenoBanus B obnactu koppynuuu B Poccuiickoit @enepanuu npoBoaut u Bee-
POCCHUHCKHIA LIEHTP U3YUYEeHHsI OOIIECTBEHHOI0 MHEHUS, OJarofapsi KOTOPOMY YCTaHABIMBAETCS CTe-
MIeHb PACIpPOCTPAHEHHUs KOPPYIIIMA B COBPEMEHHOM POCCHUUCKOM oOmmecTBe. IMEHHO JaHHBIN WH-
nexc (ot 0 mo 100) oTpakaeT MHEHHE POCCHSIH IO MMOBOIY COCTOSIHHS KOPPYIIIHH B cTpaHe. Uem
BBIIIIE 3HAUEHUE JIAaHHOTO HHJEKCa, TeM 0oJiee BBICOKHM SIBJISIETCS YPOBEHb KOppynuuu. Beepoccuii-
CKas aHTUKOpPPYMIIMOHHAs mpueMmHas «Yuctele pykm» oTmedaer, yto B nepuon ¢ 15.08.2022 no
1.12.2022 r. noctynuio okojo 10 Teic. oOpamennii oT rpakaaH o (pakTe KOPpyHNIHOHHOTO MOBEIC-
uusi. Mocksa (34,2%) 1 Mockosckast o6macts (17,3%) IuaupyroT 10 KOJIMYECTBY IMOCTYITUBIINX Ka-
1106. BornbIie Beero »kanod, mpu 3ToM, MOCTYIAET Ha KOPPYILIMOHHOE [TOBEJICHHE CITy>KallluX B CyAeOHOM
cucreme (28,5%) u nomurmu (20,4%). Cpenuumii pasmep B3saTku cocrasisier 5600 mommapos [5].

K uncny 6e3ycrnoBHBIX MPECTYIJICHUH KOPPYNIIMOHHONW HANPaBIEHHOCTH, MPEXK/e BCEro, OT-
HOCHTCS B35ITOUHMYECTBO — BECbMa OOIIMPHAs KaTeropus, KOTOpasi BKIIIOUAEeT P MPECTyIICHUH, 3a
COBEpIICHHE KOTOPBIX IMPEAYCMOTPEHA YTOJIOBHAS OTBETCTBEHHOCTh — 3TO IMOJyYCHHUE B3ATKH
(c1.290 YK P®), naua B3satku (c1.291 YK P®) u noco6nnuectso (c1.291.1 YK PO).

Kaxxnoe 13 0003Ha4€HHBIX MPECTYIHBIX JESTHUN UMEET CBOW COCTaB, MO3BOJISIONINI COOTBET-
CTBYIOIIMM OOpa3oM KBaIH(pHUIIMPOBATH COBEpIICHHBIE MpecTyIieHus. OOUecTBEHHAs] OMAaCHOCTh
B35 TOYHHUYECTBA 3aKIFOYAETCS B TOM, UTO OHO OTKPBIBAET JOMOJHUTENbHBIC, CKPBIThIC KaHAbI JIIs
JOCTUKEHHS IPYTUX MPEeCTYNMHbIX 3aMbIciioB. K koHIy 2023 1. yimep6 oT npecTymieHuil KoppyIiu-
OHHOM HanpaBJIEHHOCTH, KOTOpbIe ObLITH OQHUIMATBHO 3apeTUCTPUPOBaHbL, peBbicua 120 mapa pyo-
neii. B nepBoii nonoBune 2023 r. cOTpYJHUKH PABOOXPAHUTENIBHBIX OPraHOB BBISBUIN OoJiee 3 ThIC.
CIIy4yaeB B3SITOYHUYECTBA, KOTOpPhIE OBLIM COBEPIICHBI JOKHOCTHBIMM JulamMu (13 HuX 805 ThIC.
MPECTYIHBIX ACIHUN UMENN KPYIHBIA 1 0C000 KPYIHBIN pazMep).

B nacrosmee Bpems B Poccun BeneTcs akTHBHas aHTUKOPPYILMOHHAs monuTHka. Ilpexne
BCEro, MpenojaraeTcs NCKOPEHEeHHE KOPPYHIMOHHBIX MPOSBJICHUI B OpraHax HCHOJIHHUTEIbHOM
Biactu. [lo ntoram 2023 rona /lemapraMeHTOM pernoHaIbHON O€30MaCHOCTH U MPOTUBOACHCTBHS
KOppYIIUUH OB HpPEACTaBICH JOKIAJ O pe3ysibTaTax pPacCMOTPEHHUs OOpalleHU TpakJaH o
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BOIPOCAaM KOPPYIIHMHU. 3 JOITHE TO/IbI PA0OTHI CIIOKUIICS OTIPEIeIEHHBI MEXaHU3M IIpUeMa U pac-
CMOTpEHUsI OOpalleHui T'pakJaH, MO3BOJISIONINI CBOEBPEMEHHO W ONEPATHBHO pearupoBaTh Ha
(baxTBl ¥ MPOSBIICHUS KOPPYIIIMOHHOTO MOBeIeHHs iy KanuX. CII0KUBIIMKACS TOPAIOK HAPaBJICH
Ha MpeayNnpexIeHIe KOPPYIIIMOHHBIX MPOSBICHUHN MPH OCYIIECTBICHUH T'OCYIapCTBEHHBIMH CITy-
KaIUMH cBOMX oOsi3aHHOCTeH. [Iprem coolIeHuit ocyecTBIseTcs CleAyOIUMI CIIOCO0aMH:

e uepe3 MMOYTOBOE COOOIICHHE;
C MCIIOJIb30BaHUEM (DaKCUMIIIBHOU CBSI3H;
HETIOCPEJCTBEHHO OT I'paXk/1aH, FOPUANIECKUX JIUI,
C MCIIOJIb30BaHUEM TellerpaHOl CBSI3H;
C MCITOJIb30BaHUEM TelIe(OHHOU CBS3H;
C UCIIOJIb30BAaHUEM AJICKTPOHHOU TOYTHI [1].

Perucrpanuu u paccMOTPEHHIO TIOJIEKAT BCE MOCTYIHBIITNE OOpAICHUs TPaX/IaH U FOPU/IU-
YeCKUX JIHI, CoJepKamue HHOOPMAIMI0O O KOPPYNIIMOHHBIX TPOSIBIEHHUSIX. HemocpeacTBeHHO
pUeM COOOIICHUH OCYIIECTBIISIETCS CIIEIUAIMCTOM, OTBETCTBEHHBIM WMEHHO 3a TpueM. [Ipu mo-
CTYIUIEHUH COOOIICHHUS O KOPPYIIIMOHHBIX MTPOSBICHUSX OTBETCTBEHHBIN CIIEIIHATIICT PETUCTPUPYET
MOCTYTHBIIEE COOOIIEHUE U B TEYEHUE OJTHOTO Yaca ¢ MOMEHTA pErucTpalii, rnepeaaet napopma-
IIUIO O TMOCTYIHBIIEM COOOIICHUN HAYaIbHUKY YITPABICHHS, JINOO JIUILY, UCTIOTHSIONIEMY 00S3aHHO-
CTH, C IIETTBI0 PACCMOTPEHHS COOOLICHHUS M He3aMeUINTEIbHOTO TIPUHSTHS COOTBETCTBYIOIIETO pe-
IICHUSL.

[Mpoananu3upyem nanabie MB/ 3a stHBaph-HOs10ph 2022 roma. 3a 11 mecsime 2022 rona 3ape-
ructpupoBano 33170 (mpupoct cocraBui 0,9%) nen KOppyIIIMOHHON HampaBieHHOCTH. Ha mepBarii
B3TJIs11, 9T0 MHOTO. HO cornacHo craructuke mmo koppyniuu B Poccnn 3a 2022 ron (ssHBapb-HOSOPS),
910 Beero 1,8% oT 001ero Koau4yecTBa 3aperucTpUPOBAHHBIX 32 ATOT EPHOJ pecTyIuieHui [3].

Kacaemo cocTaBoB mpecTyIUICHHIH KOPPYNIIMOHHOW HANpPaBJICHHOCTH, TO U3 HUX CBS3aHBI CO
B3ATOYHUYECTBOM (T. €. MOJIyYeHue, 1ada, MOCPETHUIECTBO, MEJIKOe B3siTouHn4YecTBO) 18395 nemn, To
€cTh 0o0Jiee TIOJIOBHHBI, @ ¢ KOMMEpPUYECKHM MOAKyrnoM — 1450 3aperucTpupoBaHHBIX TN, TO €CTh
4,4% ot ux oO1ero yucna.

OO6mast pacKpbIBa€MOCTh MPECTYIUICHUI KOPPYIITMOHHON HaINpaBJIeHHOCTH cocTaBmiia 97,3%,
YTO SIBJIIETCSI OYCHB BBICOKHM ITOKA3aTeJIEeM W TOBOPHUT O YETKOCTH PabOTHI MPABOOXPAHUTEIBHBIX
opraHoB. PackppiBaeMOCTh IPECTYIJICHNH, CBSI3aHHBIX CO B3STOYHMYECTBOM, cocraBmia 92,8%, a
CBSI3aHHBIX ¢ KOMMEPYECKUM MOAKYyIToM — 87,8%, uro HuKe 00IIIei, HO TaKKe BBICOKO [4].

Jlanee paccMOTpHM JMHAMUKY 3apETUCTPHUPOBAHHBIX MPECTYIUICHUIA IO pa3HBIM COCTaBaM, a
uMeHHO 110 cT. 290 u cT. 291 YK P®, T. K. OHM HETTOCPEICTBEHHO OTHOCSTCS K MPECTYIUICHUSIM KO-
PYIIIMOHHOM HATIPABJICHHOCTH M COCTABIISIOT HAUOOJBIIYIO UX YaCTh.

JlaHHBII TIOKa3aTeNb OTPa)XKaeT KOJIMYECTBO MPECTYIUICHUH, 3apETUCTPUPOBAHHBIX B OTYETOM
nepuoJie U KBATM(OUIIUPOBAHHBIX KaK MOJyYEHHE TOJDKHOCTHBIM JIMIIOM JIMYHO WJIH Yepe3 MOoCcpe/l-
HUKa B3STKH B BHJIE JICHET, IICHHBIX OyMar, HHOTO UMYIIECTBA J100 B BUJC HE3aKOHHBIX OKa3aHWUsI
€My YCIIyT UMYIIECTBEHHOT'O XapaKTepa, MPEeI0CTAaBICHUSI HHBIX UMYIIIECTBCHHBIX IPaB 3a COBEPIIIE-
HUeE JeUCTBUI (Oe37CHCTBUS) B MOJB3Y B3ATKOIATEIS WM MPEICTABISAEMBIX UM JIUI, SCIH TaKHE
neictBus (0e31eiCTBHE) BXOAT B CITY>KEOHBIC TIOJIHOMOYHS JIOJKHOCTHOTO JIAIA JTMOO €CJIA OHO B
CHJTY JIOJDKHOCTHOT'O ITOJIOKEHHSI MOXKET CIIOCOOCTBOBATh TAKUM JICHCTBHSIM (O€3/ICHCTBHIO), 2 PABHO
3a 00111ee TOKPOBHUTEIBCTBO UJIH MOIYCTUTEIBCTBO MO CIIYXO0€.

JluHaMuKa 3aperiCTPUPOBAHHBIX MPECTYIUICHUH 0 TOJIYYCHUIO B3SITKH CBUACTEIBCTBYIOT O
TOM, YTO:

e 00mIas YUCICHHOCTh CHH3MJIACh 32 12 €T B OTHOCHUTENBHOM BBIPOKCHWU CHHU3HMJIACH Ha
33%, a B abcomroTHOM Ha 2576;

e ¢ 2010 roga nokasarenb HepaBHOMEPHO, HO cHIbKancs U k 2017 roxy cokpatuiicst Ha 58,8%,
TO ecTh OoJiee yeM B 2 pasa;

e ¢ 2017 rona nmokasaresib paBHOMEPHO pacTeT U K Hosi0pro 2023 rosa oH BeIpoc Ha 62%, To
ecTb Oosiee ueM B 2 pasa;

e moka3arens Hosi0pst 2023 roga moutu nocrur yposenb 2016 roxa [2].
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CTouT y4YHTHIBaTh, YTO JAHHBIN IMOKA3aTeNlb OTPAXKAET JIMIIb 3apPETHCTPUPOBAHHBIC TPECTYII-
JICHUS, UTO SIBIISICTCS «BEPIINHOMN aiicOepra», a HOTOMY, U3 3TUX HAOIIOJACHUN CTAaHOBHUTCS TIOHATHO,
YTO CKOpEE BCEro MPaBOOXPAaHUTEIbHBIC OpPraHbl B Hadaje aHTHUKOPPYIIIMOHHON KaMIaHuu pado-
TaJIM JIy4Ile, YeM B IOCIICAHNE TOJIbl, TEM HE MeHee Ha rpaduke BuaHo, uto ¢ 2017 roga peructpu-
pyembix npectyreHuii 1o cr. 290 YK P® GecripecTaHHO MOBBIIIASTCS.

PaccMoTpuM AMHAMUKY 3apeTUCTPUPOBAHHBIX MPECTYIUICHHUH MO Jade B3STKU. AHAIIN3 MTO3BO-
JISIeT 3aKIIF0UUTh, YTO 00IIasi YUCIICHHOCTh MPAKTUYECKH HEe M3MEHMIIACh 3a 12 1eT, B OTHOCUTEITLHOM
BBIpQKCHUH yBennumiack Ha 4%, a B abcomoTHoM Ha 183%. YcToliunBO#i AMHAMUKY HET, C HaYaja
Mepro/Ia Mmokasareib cHmkacs, 3ateM k 2015 roxy goctur nuka B 6816 nei, mocie 4ero pe3ko yna
B 3 pa3a k 2017 roay u k Hosi6pro 2023 roga nmoBsImancs U o4ty goctur ypoBHs 2016 roqa.

HecmoTpst Ha HecTaOMIIBHYIO MHAMUKY, MEXKIY TUHAMHUKON KOJMYECTBA 3apETHCTPHPOBAHHBIX
npectymiennit o cr. 290 u cr. 291 YK P® BeposiTHO ecTh 00m1ast CBs3b, OCKOJIBKY uMeHHO B 2017
roJTy TIOKa3aTenu ObLTi camble Hu3KKe 1 niociie 2017 roma mokasaresy MOoLIH PABHOMEPHO BBEPX.

Jlanee HEOOXOIMMO MTPOAHATU3UPOBATH JAHHBIE O MAaTEPHATLHOM yIIepOe OT MPEeCTyIUICHUI
KOPPYIIIMOHHOW HAPABICHHOCTH. AHAIN3 MO3BOJISIET 3aKITIOYHTh!

e pa3Mep MaTepHaIbLHOro yiiepoa mo cpaBaeHuto ¢ 2021 r. causmics Ha 15%);

¢ BrIpoc Ha 18% mnokasarens apectoBanHoro umymiectsa B 2023 roxy;

e Bo3MerIeHo 0610 36,4% ot cymmel yiiep6a B 2023 roxy, uro Ha 1,4% OGosbine, uem B 2021
roay [2].

HecmoTpst Ha TO, 4TO BO3MEIMIEHO OBUIO UyTh OONBIIE OJHOW TPETH BCEr0 MaTEpUATBHOTO
yiep0a, BO3MEIICHUE eIle BIIEPEIH, BElb apECTOBAHHOE MMYIIIECTBO BBIPOCIIO B 3HAYEHUH, UTO BBI-
HY)KIAeT MPaBOHAPYIITUTENEH «IIEBEUTHCS», K TOMY K€ BO3MEIIIEHHE yIiepOa mporiecc HeObICTPHIH,
MOTOMY HE CTOHWT JIeNaTh TOCHEITHBIC HETaTHBHBIE BHIBO/IBI.

B kadecTBe BBIBOZA ClIeAyeT yKa3aTh, YTO MEXaHH3M NPOTHUBOJICHCTBHS KOPPYIIIMH Ha BCEX
YPOBHSIX JIESITEIBHOCTH CIY)KAIlMX B IPAaBOOXPAHUTEIBHBIX OpraHax He coBepuieHeH. CKa3bIBaeTCs
Y HU3KUI KyJIbTYpHBIH YPOBEHb JOKHOCTHBIX JIMILI, U SIBHBIC POOEIB B 3aKOHOJATEIBCTBE, U He-
3¢ }eKTHBHOCTD OOJIBIIMHCTBA MPABOBBIX HOPM, M IIPAaBOBOM HUTWIN3M IpaxJaH. B coBokymHOCTH
HAKOMUBINUECS MPOOJIEMBbI JHMIIb YCIOXKHSIIOT CHUTYAaIMio, W JACHCTBYIOT B IPOTHBOIIOJIOXKHOM
HAINpaBJICHUU — HE TIPEIOTBpaIias, a CHOCOOCTBYS pa3BUTHIO KOPPYIIMOHHOTO TIOBEICHHUSI.
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KJIACCU®UKALUSA NMPECTYILJIEHUI
KOPPYHIIMOHHOM HAIIPABJIEHHOCTH

Onoean Anuna Anexcanopogna

cmyoenm,
Yuusepcumem I'lIC MYC Poccuu,
P®, 2. Canxm-Ilemepoype

[Ipupona KOppyNIUMOHHBIX IPECTYIVIEHUN pa3HOOOpa3Ha U BUIOU3MEHIEMA, OHU MOCATAl0T Ha
OO0JIBIION CIIEKTP OOIIECTBEHHBIX NMPABOOTHOMIECHHMH, TO3TOMY KIIaCCU(DUITUPOBATh MX MOKHO MHO-
rorutanoBo. Ha Hamn B3ruisi, mpeyiarath CJI0KHBIC KITACCU(PHUKAIIMN M0 PA3IMYHBIM OCHOBAHMSIM U3-
JIMIIHE, 3TO TOJBKO YCIOKHUT IPOLECC PACCIEAOBAHUS YTOJIOBHBIX JIE], 3aTPYAHUT MPOLECC KBAIU-
(¢uKaluy 1 TOPOJUT HOBBIE MPOOIEeMBI. VcX0/s U3 BBIIEU3I0)KEHHOTO, B3SIB 32 OCHOBY CTPYKTYpPY
paznenoB OcoOeHHON yacTu YTojoBHOrO Kojaekca P®d, koppynuuMoHHBIE NPECTYIUIEHUS CIEIyeT
IIOAPA3AEIATh HA TPU TPYIIIbL:

® KOpPPYNLHOHHBIE MPECTYIJICHUS B COLIMATILHOM cdepe KU3HeAeaTeIbHOCTH o01iecTBa (Tpe-
CTYIUIEHUS TPOTUB JU4YHOCTH — pazaen VII, IX YK P®);

® KOpPPYNILHOHHBIE MMPECTYIUIEHNUS B SKOHOMHUYECKON cepe KU3HeNesATeNbHOCTH 00IIecTBa
(npectynnenus B cpepe sxkoHoMukH — pazzaen VIII YK PD);

® KOpPPYNLHMOHHBIE MPECTYIUICHUS B MOJUTHYECKON cdepe KU3HEIEATEIbHOCTH OO0IIecTBa
(mpecTymieHus IPOTUB rOCYAAPCTBEHHOMN BJIACTH, MPECTYIIJICHUS TPOTUB BOEHHOMU CITY>KOBI — pazien
X, XI YK PO).

Cratpst 1 @3 Ne 273-D3 «O mpoTHBOIEHCTBHM KOPPYIIIUNY BBIJCISET JIUIIH HEKOTOPBIE CO-
CTaBbl YIOJOBHO-HAKA3yE€MBbIX JECSHUM, UMEIOIMINX KOPPYNLUMOHHYIO HaIpaBiIe€HHOCTb. [Ipm sTom
MHOTHE OT€YECTBEHHBIE NPABOBEIBI U DKOHOMMCTBI CUUTAIOT NPUBEACHHBIN NEPEUEHb NAICKO HE
1oJIHBIM. CIIey€eT COINIACUTHCS € TE3UCOM, YTO, HECMOTPS Ha MPEANPUHUMAEMBIE IIONIBITKH 3aKOHO-
JaTeNeM, ONPEAEIUTh B CHEIMAIBLHOM 3aKOHE Ba)KHbIE MOJIOKEHUS, PELIUTh JaHHYIO0 Ipo0iIeMy OH
HE CMOT, B YaCTHOCTH, B HEM HE CHOPMYIMPOBaHBI AE(PUHUILIUHN «KOPPYILH», CIIPECTYIIICHUS KOP-
PYNLIMOHHOW HAIIPABJICHHOCTH», OTCYTCTBYET MCUEPIIBIBAIOIUN NEPEYCHb KOPPYIMLUOHHBIX Ipe-
CTYIUICHHH (TTpaBOHApyIIeHN) U X kinaccudukarms [1].

VY4uTHIBas CIOKUBIIYIOCS CUTYALUIO, BaYKHO ONPEICIINUTD CYIHOCTHBIE TPU3HAKU KOPPYIILH-
OHHOTI'O IIPaBOHAPYILIEHUA U UX BuAbl. [IoHATHE IpaBOHAPYIIEHNUS ABIISAETCS ONHUM M3 KIIOYEBBIX B
COBPEMEHHOM I0PUANYECKON HAYKe, UTO CBUAETEIBCTBYET O CYIIECTBOBAHUU MHOKECTBA Pa3JIN4YHbIX
IIOIXOJI0B K €r0 IOHMMAaHUIO U TpakToBKe. 110 cyTH, B KaXa0i OTpaciii IpaBa CyIIEeCTBYET IIOHATHE
CaMOCTOSITEJIBHOTO, OTPAacJIEBOr0 MPAaBOHAPYILEHUS, OAHAKO, IIPH 3TOM Ka)K0€ ITPABOHAPYLICHHUE
obyiafiaeT psIOM OOLIMX IPU3HAKOB U CBOMCTB, KOTOPBHIE MO3BOJIAIOT UX MMEHOBATh TAKOBBIMH.
Hanpumep, npaBoHapy1eHus Bcerja o01ajaoT Ipu3HakaMu 0OLIECTBEHHON BPEAHOCTH U IIPOTUBO-
IIPaBHOCTH.

CoOTBETCTBEHHO, C OZHOI CTOPOHBI, IPAaBOHAPYIIIECHUS CIIOCOOHBI IPUYMHUTH BPeJl HHTEpecam
JIMYHOCTH, OOIIECTBA U TOCYJ]APCTBA, a C IPYTOil CTOPOHBI — HAPYLLIUTh ONPEAEICHHYI0 HOpMY IpaBa,
IIOJIyYMBILYIO 3aKPEIUICHNE B KOHKPETHOM HOPMAaTUBHOM aKkTe. [[pyruM BaXKHbIM IPU3HAKOM IIPABO-
HapyUICHUs SBJISIETCA €ro IOPUANYECKUN COCTaB, COTJIaCHO KOTOPOMY Ka)K[0€ IIPAaBOHAPYLICHHE CO-
IIPOBO’KJAETCS HAJTMUMEM 00beKTa, CyObeKTa, 0ObEKTUBHON U CyOBEKTUBHON CTOPOHBI.

[TonbITKY BOCIIOJIHUTH 3aKOHOJIATEIbHBIN MPOoOe Mo KiIacCupUKaK MPECTYIICHUI KOppyI-
LIMOHHOM HAIpaBJICHHOCTHU mpeanpuHsana I'eHepanpHas npokyparypa Poccuiickonn denepanuu u
MununcrepcTBo BHyTpeHHHUX Jen Poccutickont @enepanuu. [locienqnue yrsepauiii COBMECTHOE YKa-
3anue ot 1 ¢espang 2016 roga Ne 65/11/1 «O BBeneHuu B AeHCTBHE NepeyHel ctaTeil YT0oI0BHOTO
kozekca Poccuiickoit deaepannu, UCTIONb3yeMbIX NMPU GOPMHUPOBAHUN CTATUCTUYECKOH OTYETHO-
ctu» ¢ npuiaokeHueM Ilepeuns knaccudukanuy KOPPYHNIMOHHBIX mpectymieHui [2]. [ens Takoit
KJIaccu(UKaIK 3aKI04aiach B YIOPSAA0UMBAHUU CUCTEMBl OTYETHOCTH 110 PacCMaTpPUBaeMbIM BU-
JlaM TPecTYIUIeHUH. YKa3aHHBI HOPMAaTHBHBIN MIPABOBOM akT MO3BOJSET (POPMUPOBATH CTATUCTH-
YECKYIO0 OTYETHOCTb.
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CornacHo nyHkrty 1 Ilepeuns Ne 23 k nmpecTyIuieHusIM KOPPYIILIMOHHON HAIlpaBIEHHOCTH OT-
HOCSITCSI IPOTUBOIIPABHbBIE ACSHUSI, UMEIOLINE BCE IEPEUMCIICHHBIE HIKE IPU3HAKU:

® HaJMYUE HAUISKALINX CYObEKTOB YTOJIOBHO HAKa3yeMOro JICsTHHS;

® CBsI3b ACSHUS CO CIYKEOHBIM MOJIOKEHUEM CYyObEKTa, OTCTYIUICHUEM OT €T0 MPSMBIX MpaB
1 00s13aHHOCTEHH;

e 00s3aTeNbHOE HATMYKE Y CyObEeKTa KOPHICTHOTO MOTHBA (JISSTHHE CBA3aHO C MOJYYCHHUEM
UM UMYILECTBEHHBIX MPaB U BBITOJ JJIs c€0s UM JUIsl TPEThUX JIULL);

® COBEpIICHUE MPECTYIUICHHS TOJIBKO C IPSMBIM yMbICTIOM [3].

B nyHkTe 2 naH nepedyeHb COCTaBOB, COJACPIKAIIMX JaHHbIE MPU3HAKU U OTHOCSILIUXCS K KOP-
PYNLMOHHOMY IEPEYHIO 0€3 KaKUX-TM0O0 JOMOJHUTEIbHBIX YCIOBU.

B nmynkTe 3 copMynHpoBaH nepedeHb MpecTyIIeHNH, KOTOPhIe MOKHO OTHECTH TOJIBKO MPH
HaJIMYUU OIpPENIEICHHBIX YCIOBHI: TaK, B MyHKTe 3.1 yKka3aHbl PECTYIUICHUS, OTHOCSIIUECS K Te-
PEUHIO ITPU HAJIMYKHU B CTATUCTHUECKOIN KapTOUKE OCHOBHOTO MPECTYIUIEHNUS OTMETKH O €r0 KOppyIl-
LIMOHHOM HAIpaBJIEHHOCTH, ACSHUSL, peycMoTpeHHble cTatbell 174 YK P®; cratreit 174.1 YK P®;
crateeit 175 YK P® u yacteio 3 crateu 210 YK PO.

B myHkTe 3.2 Ha3BaHbI NIPECTYIJIEHUS, OTHOCSIINECS K MIEPEYHIO B COOTBETCTBUHU C MEX/IyHa-
POJHBIMM aKTaMH MPU HAJTUYUU B CTATUCTHUUECKON KapTOUKe BCE TOM K€ OTMETKH O €ro KOppyILH-
OHHOW HAIPaBJICHHOCTH.

[Ipectynenus, OTHOCSIIMECS K IEPEUHIO MTPU HAJTMYNU B CTATUCTUYECKON KapTOUKEe OTMETKHU
0 COBEpILEHUH MPECTYIIIEHUS! C KOPBICTHBIM MOTHUBOM, NIPUBEAEHBI B MyHKTE 3.3 YKa3zaHus, K KOTO-
pBIM OTHOCATCS «Perucrparus He3aKOHHBIX CIHENIOK C 3emiiei», «310ynoTpelieHne MoJIHOMOYH-
AMI», «3J10yNOTpeOsIeHrEe JOKHOCTHBIMU TTOTHOMOUUSMUY» U JIP.

B nmynkre 3.4 mepeuucieHbl MpecTyIUIEHUs, KOTOpble OyIyT CUMTAThCs KOPPYMLHUOHHBIMU
TOJIBKO B CJIy4ae COBEPILEHUS UX JOKHOCTHBIM JIMIIOM, TOCYIapCTBEHHBIM CITYXaIllUM U MYHUIU-
MaJIbHBIM CIIYKAIl[UM, a TAaKXKe JINLIOM, BBITOJHSIOUIUM YIIpaBieHYecKue GyHKIIMH B KOMMEPUECKOi
WJIM UHOW OpraHu3aluu.

CormacHo myHKTYy 3.5 mpecTyruieHHe OyJeT CUMTaThCS KOPPYIMIIMOHHON HAampaBJICHHOCTH,
€CJI €r0 COBEPIIUT TOT )K€ CYOBEKT, MEepPEUnCICHHbIN B MyHKTE 3.4, HO MPU 3TOM C KOPHICTHBIM
YMBICJIOM.

B otnenbubiit myHKT 3.5.1 BBIZIETICH COCTaB MPECTYIUICHUS, MPEYCMOTPEHHBIN MTyHKTOM «0»
yacTH 3 ctatbu 2281 YK P®, koTOpHI cUrTaETCsl KOPPYIIIMOHHBIM B CIIydae BO30YKIIEHHUS €T0 1MO-
cine 1 suBaps 2013 roxa.

[IynkToM 3.6 K KOppYHIIMOHHBIM MPECTYIUICHUSAM OTHOCSTCS JACSHUS IPU HAJIMYUU B CTaTH-
CTUYECKON KapTOUKE OTMETOK O KOPPYNLHUOHHON HANpaBJICHHOCTU MPECTYIUICHUS, O COBEPIIECHUN
MPECTYIUIEHUS TOJDKHOCTHBIM JIMLIOM, FOCYJaPCTBEHHBIM CIIYKalllUM M MYHULIMIAIbHBIM CIIyXa-
IIUM, a TAKXK€e JIMI[OM, BBITIOJHSIIOIINM yIIpaBlieH4YecKre (QyHKIIMU B KOMMEPUYECKOM UM UHOM opra-
HU3AIIUU, C UCTIOJIb30BAHUEM CBOETO CITY>KEOHOT0 MOJI0KEHUs1, HAPUMED Pa3IMuHbIe BUIbI MOIIIECH-
HUYECTBA, COBEPILIEHHBIE C UCIIOIb30BAaHUEM CITY>KEOHOTO mosiokeHust (4. 3 u 4. 4 c1. 159, u. 3 n u.
4 ct. 1591 YKPD urT. 1.).

1o anamoruu B myHkre 3.7 IpecTyIIeHUE, IPEAYCMOTPEHHOE YacTbio 5 crateu 2281 YK PO,
OTHOCUTCS K KOPPYNIIMOHHBIM IIPU HAJIMYMHU B CTATUCTUYECKON KAPTOUKE OTMETKU O COBEPLICHUU
MPECTYIUIEHUS TOJDKHOCTHBIM JIMLIOM, FOCYJIapCTBEHHBIM CIIYXAallUM M MYHULUIAIBHBIM CIIyXka-
IIUM, a TAaKXKe JIUI[OM, BBITIOJHSIONINM yIIpaBlieH4YecKrue (yHKIIMU B KOMMEPUYECKOM UM UHOM opra-
HU3AIIUH, C UCIIOJIh30BAHUEM CBOETO CIYKEOHOTO MOJI0KEHHUS U C KOPBICTHBIM MOTHBOM [4].

B nynkTe 4 yka3aHsl IpecTyMIeHNs, KOTOPblE MOTYT CIIOCOOCTBOBATh COBEPIIECHUIO IPECTYII-
JIEHUI KOPPYNIIMOHHON HANPABIEHHOCTH, OTHOCSILUECS K IEPEUHIO IIPU HAJTMYNUHU B CTATUCTUYECKON
KapTOUYKE CBEICHUN O COBEPIIECHUHU MPECTYIIEHNS, CBA3aHHOTO C MOATOTOBKOM, B TOM 4MCJIE MHHU-
MOM, YCIOBHM [T OJTYyYEHUS JOJKHOCTHBIM JIMIIOM, TOCYAapCTBEHHBIM CITy>KalllUM U MyHUIUIIAJIb-
HBIM CITy’Kall[M, a TAaK)Ke JIUIIOM, BBITIOJHSAIOIIUM YyIIpaBieHuYecKrne (yHKIIUU B KOMMEPUECKON HITn
MHOW OpraHu3alliy, BBITObI B BUJIE JIEHET, [IEHHOCTEH, HHOr0 MMYIIIECTBA TMO0 HE3aKOHHOT'O Mpej-
CTaBJICHHsI TaKOW BBITOJIbl. DAKTUYECKH KaKOH-THO0 KOHKPETHOW CHCTEMBI OTHECEHUS MpeCcTyILe-
HUS K KaTeropuu KOPPYNLMOHHON HAIpaBJIEHHOCTH, IO HALIEMY MHEHHIO, B 3TOM JOKYMEHTE HE
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IIPOCIIEKUBACTCS. B HEM aHbI IpU3HAKU NESTHUN JaHHOW KaTerOPUH, a B IIYHKTaX IIEPEUUCIIEHBI CO-
CTaBbl IIPECTYIUIEHUH, KOTOPBIE MO0 110 CBOEH CYTH SIBJISIOTCS KOPPYILMOHHBIMU UJIM MOT'YT UMETh
KOPPYHNLMOHHYIO HAalpaBIEHHOCTh MPU HAIWYMM KaKUX-THOO OMOIHUTEIbHBIX IPU3HAKOB, B TOM
4lCJie HE YKa3aHHBIX B IIYHKTE 1, HallpuMep OTMETOK B CTaTUCTUYECKON KapTouke. boiee Toro, o1-
HECEHHUE Ps1/1a IPECTYIIHBIX JESHUN 10 IPEUIOKEHHBIM B Y Ka3aHUM KPUTEPHUAM BBI3bIBACT Pl MHBIX
BOIIPOCOB.

Takum 00pa3om, MOXKHO CIeNaTh BBIBOM, YTO YKa3aHHBIA TOKYMEHT SIBJISIETCS OCHOBHBIM JIO-
KYMEHTOM, IO3BOJISIFOIIMM BBIJCJINUTH MPECTYIUIEHUS KOPPYILMOHHON HAIpaBJIEHHOCTU W3 O0Ien
MacChl IPECTYITHBIX JSSTHUIA M0 XapaKTEPHBIM MTPU3HAKAM, UCIIOIB3yEeMbIM T (POPMUpPOBAHHUS CTa-
TUCTHYECKON OoT4eTHOCTH [5].

[TonoxuTenpHO OLICHUBAS JAHHBIM MOI3aKOHHBIA HOPMATUBHBIN MTPABOBOM aKT, CIEAYET yKa-
3aTh HA €ro HEJOCTAaTKH, 3aKJIIOYAIOIIHNECS B TOM, YTO OH SBJISIETCS JOKYMEHTOM JABYX BEIOMCTB:
I'enepanpHoOl pokypatypbl Poccuiickoit @enepanun 1 MuHucTepcTBa BHYTpeHHUX Aen Poccnii-
ckon @enepanuu. M3BeCTHO, 4TO MPOTUBOAECUCTBUEM MPECTYITHOCTH, B TOM YHUCIIE U KOPPYILHMOH-
HOM, B paccMaTpHUBaeMOl 00JIaCTH 3aHUMAIOTCS U Ipyre MUHUCTEPCTBA, BEIOMCTBA, B YaCTHOCTHU
®Cb Poccun, Crnencrsennsiii komureT Poccutickoit @enepaunn. Kpome toro, cieyer yuuTbBaTh
U BaXHYIO pOJib B IPOTHBOAEHCTBUU npecTynHocTH BepxoBHoro Cyna Poccuiickoit denepanuu u
ITOAYNHEHHBIX EMY CYZOB.

K HenmocTaTkaM Takxe cieyeT OTHECTH OTCYTCTBUE B CTATUCTUYECKON OTYETHOCTH ITOKA3aTe-
Jel, XapaKTepU3yIOIINX COBEpIIaeMble IETHUS, OTHECEHHbIE 3aKOHOAATEEM K KBATH(PHUIUPYIOIIUM
IpU3HaKaM npecTyruieHns. CyniecTBYOMNN U3bsSH B CTATUCTUYECKON OTYETHOCTH HE MO3BOJIMT I10-
JYYUTh MOJHYIO OOBEKTHUBHYIO KApTUHY O COCTOSIHUM KOPPYIIIMOHHOM MPECTYNHOCTH, COBeplIae-
MOH ¢ KBATH(UIIUPYIOITMMU MMpU3HaAKaMu. B 3To# cBsi3u nipesiaraeTcst ykazanHbii [lepeuens craTu-
CTHUYECKOH OTYETHOCTH JIOTOJHUTH MOKAa3aTeIIMM, XapaKTepU3YIOIIMMHU KBalu(UIUPYIOLIHEe
MIPU3HAKU IPECTYITHOTO JESHHUS.

BbeccriopHo, nanHoe Yka3zaHue CylecTBEHHO 00JieryaeT rnpouenypy GopMupoBaHus CTaTHCTH-
YEeCKHUX JIaHHBIX U KaK UTOT 00Illee COCTOSIHUE TPECTYTHOCTHU B HAllIel CTpaHe, a TAK)Ke CIIOCOOCTBYET
OTEpaTUBHOMY BBISIBIICHUIO NPECTYIUIEHUH M T03BoJIseT 3()(PEKTUBHO MPUHUMATH HaJAJIeKalue
Mepbl IPOTUBOJEHCTBHS KOPPYILIMOHHBIM NpecTyIieHusIM. Ecnu jaHHOEe YKa3aHue coriiacoBath U
HCIOJIb30BaTh B paboTe BceM MpOodUIbHBIM MUHUCTEPCTBAM U BEIOMCTBAM, B UYbH MTOJIHOMOYHS BXO-
JUT NPOTUBOACICTBUE IPECTYITHOCTHU U €€ IPEIOTBPAILCHUE, PE3YIbTAT IPABOIPUMEHUTEIBHOM Je-
ATEILHOCTU 3HAYUTENIHHO OBl BO3POC.
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ABTOpamMM JaHHOM CTaThU pa3peniaercsi BOnpoc 3(h(HeKTUBHOCTH NOPYUUTEIbCTBA KAK 3AIUTHI
IIPaB YYaCTHUKOB J0JIEBOTO CTPOUTEILCTBA.

AKTyaabHOCTb JAHHOT'O BONPOCA UCCIIEOBAHUS 3aKII0YAETCS B HEMOIMYJIIPHOCTH UHCTUTYTa
MOPYYHUTEIBCTBA B JOJIEBOM CTPOUTEILCTBE, KOTOPasi 00YCIIOBJICHA HAIMYUEM alIbTEPHATUBHBIX Me-
XaHU3MOB, CJI0KHOCTSAMH C peanu3anueil u NpaBoBBIMHM PUCKAMH, KOTOPbIE MOTYT HaCTHUTHYTh Kak
IUIsl yYaCTHHUKA JI0JIEBOTO CTPOUTEIS, TaK U 3aCTPOMIIIMKA.

Ienbro HacTosIEeN pabOTHI ABJISIETCS UCCIEI0BaHNE UHCTUTYTA OPYUYUTENIBCTBA KaK cr1ocoba
3aIUTHI IPaB YYaCTHUKOB J0JIEBOTO CTPOUTEILCTBA.

Pe3ynbraToM Hay4HOMH CTAaThU ABIISAETCS aHAIN3 TEKYILEro 3aKOHOAATEeNIbCTBA U OCOOCHHOCTEN
IIPaBOBOT'0 PErYJIMPOBAHUS [TOPYUUTEIHCTBA KaK CII0cO0a 3alUThI [IPaB YYACTHUKOB J0JIEBOTO CTPO-
UTENIbCTBA.

ABTOpamH B IaHHOU cTaThe pUMeHseTcs GOopMabHO-IOPUIMUECKUH TOIX0A AJIS aHAIN3a Te-
KYILEro POCCUHCKOr0 3aKOHOIaTEIbCTBA.

JIOoroBop J10J1I€BOr0 y4yacTUsi B CTPOUTENBCTBE SBJSETCS TOCTATOYHO MOMYJISIPHBIM U PacIpo-
CTPaHEHHBIM CIIOCOOOM NPHOOPETEHUS KUIbs. ITO MOXKHO 00OCHOBATh U TEM, YTO YYACTHUKY J10-
JIEBOI'O CTPOMTEIBbCTBA OyAET BBINOJHEE MPUOOPECTH OOBEKT JOJIEBOr0 y4yacTus, TaK Kak IeHa IO
yKa3aHHOMY JIOTOBOpPY OyJIeT CYIIECTBEHHO HHMXKE CTOMMOCTHU YK€ TOTOBOI'O XKHJIbs, IPUOOpPETEeH-
HOTO 10 JOrOBOPY KYIUIM-IIPOJAXKH.

CropoHaMH O YKa3aHHOMY JOTOBOpPY SIBJISIFOTCSI 3aCTPOMIUK, KOTOPBII 00s13yeTcss B CPOK,
yKa3aHHbIN B JOTOBOPE, IOCTPOUTh MHOTOKBAPTUPHBIN JOM MM HHOM 00BEKT HEABUKUMOCTH U TI€-
penaTh ero JAOJBLIUKY IOCJE BBOJA B HKCIUTyaTaIMI0, U YYACTHUK JIOJIEBOTO CTPOUTENLCTBA (J0Ib-
IIMK), KOTOPBIH BKJIJBIBACT JICHEXKHbBIE CPEJICTBA B CTPOSIIUICT OOBEKT HEIBUKUMOCTH.

Hy»HO 0TMeTHUTb, YTO JaHHBIH J0roBop perynupyer PenepanbHblii 3akoH oT 30 nexadps 2004 r.
Ne214-®3 «OO6 ydacTuu B JOJIEBOM CTPOUTEIHCTBE MHOTOKBAPTUPHBIX JIOMOB U MHBIX OOBEKTOB
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HEJIBUKMMOCTH U O BHECEHUH M3MEHEHHI B HEKOTOPBIE 3aKOHOAATENIbHBIE akThl Poccuiickoit dene-
pauumn» (nanee — @enepanbublii 3aKoH Ne 214-03). [4] Koneuno, ["paxaaHcKuil KOJEKC peryaupyer
OTHOIIEHHSI, KOTOPBhIE CBS3aHBI CO CTPOUTEILCTBOM OOBEKTOB HEJIBMKUMOCTH, MPUOOpPETEHUEM
IpaBa COOCTBEHHOCTH Ha TaKWe OOBEKTHI, HO B HEM HE COJCPIKHUTCS ONpEIETICHHs J0TOBOpa J0jIe-
BOI'0 y4acCTHs U €r0 KOHKPETHOI0 0003HAYEHMUSL.

Crnenyer cka3aTb, YTO y4aCTHUKaMU J0JEBOTO CTPOUTENIHCTBA, COTIACHO 3aKOHOJIATENIbCTRY,
BIIPaBE BHICTYNATh Kak (pU3NUECKHE, TaK U IOPUAUYECKHUE JIHUIIA, HO BCE )K€, Yallle BCEr0 MHOTOKBap-
THUPHBIE JIOMA 10 YKa3aHHOMY JIOTOBOPY IPUOOpETAaeT UMEHHO Irpak/iaHe — (pu3nueckoe Juna.

B HacTtosimiee BpeMsi BOIIPOC JAOCTYITHOTO MPUOOPETeHN KOMGBOPTHOTO KUIIbS ISl TPaKIaH
SBJIIETCA JIOCTAaTOYHO CyllecTBeHHbIM. K mpenMyiiecTBaM 10roBopa J0JI€BOr0 CTPOUTENbCTBA JUIsS
3aCTPOUIIMKOB MOKHO OTHECTH CJIEIYIOLIEE:

e OBICTpOE NPUBJICYEHHE CPEJICTB OT JI0JIEBOI'O CTPOUTENHCTBA HA PEATTU3ALINIO0 CTPOUTEIBHBIX
IIPOEKTOB, TaK KaK JEHbI'M NOCTYNAIOT OT MOKyHaTesel ellle Ha dTare CTPOUTEIbCTBA, YTO TOMOTaeT
CHU3UTh 3aTpaThl HA (UHAHCUPOBAHNE IPOEKTA U YCKOPUTH €r0 PeaTnu3aluio;

e CHIDKEHHE (PMHAHCOBBIX PUCKOB B CBS3M C MPUBJICUEHUEM JIEHET MOKYIaTeael Ha paHHUX
JTanax CTPOUTEIHCTBA, YTO J00ABIISET aKTYaJIbHOCTh B YCIOBUAX 3KOHOMHUYECKON HECTaOMIIbHOCTH.

[IpenmyniecTBaMu JA0roBOpa JI0JIEBOIO CTPOUTENHCTBA ISl MOKYTATeNeH SIBISIETCS CIeAyIo-
aiee:

1) K I0JIEBOMY CTPOUTEIBCTBY MPUMEHUMO 3aKOHOIATEIBCTBO O 3aIIHUTE MMPaB MOTPEOUTEIEH.
3acTpoiiuku 00s13aHbI MPEAOCTABIATH ONPEeIIEHHbIE TApAaHTHH KauyeCcTBa CTPOUTEIHCTBA U HCIIOJ-
HeHus 0053aTeNbCTB Mepe] MOKynaTeIsIMu.

2) MOKyMaTeIl KBapTHPBI MOTYT MPUOOPECTH JKUITbE 10 O0JIee HU3KOM IIeHe, YeM TOCIIe 3aBep-
IIEHUS] CTPOUTENBCTBA, a TAKXKE€ BBHIOMPATh OMpPEJENIEHHBbIE ATalbl CTPOUTEILCTBA U IJIAHUPOBATH
CBOM (DMHAHCOBBIE PECYPCHI 3apaHee.

AKTyanbHOCTb BBIOPaHHON Te€MBbI 00YCIIOBJIEHA TEM, YTO JJOTOBOP JOJEBOI'0 Y4acTHsl MOABEp-
’KEH 3HAYUTEIbHBIM PUCKaM, ¢ KOTOPBIMH BIIOCJIECTBUH CTAJIKUBAIOTCS YYACTHUKH JOJIEBOTO CTPO-
UTENbCTBA. B KauecTBe PUCKOB MOYKHO PacCMaTpUBaTh JONOJHUTEIbHBIE HEMPEIBUICHHBIC TPATHI,
HalnpuMmep, BHECEHHE N3MEHEHHH B IPOEKT UIIM OOHAPYKEHUE CKPBITHIX IPOOIIeM, TPEOYyIOIUX CpoU-
HOTO PELIEHUs, HEBBIITOJHEHUE CTPOUTEILHON KOMIIAHUEH CBOMX 0053aTeNNbCTB, IPOIMCAHHBIX B J10-
roBope. 3aKOHOJIaTeJIEM B CBOIO OYEpe/lb MPETyCMOTPEHBI CIIOCOOBI 3aIlUThI IPaB YYaCTHUKOB J10-
JIEBOTO CTPOUTEIBCTBA, OJHUM U3 KOTOPBIX SIBJIIETCS TOTOBOP NOPYYMUTEILCTBA.

OOBEKTOM HCCIIEeI0BaHUS SBJSIETCSA JIOTOBOP IMOPYUYUTENbCTBA, KAaK CIIOCOO 3allUThl IpaB
Y4aCTHUKOB JJOJIEBOTO CTPOUTENBCTBA.

B nanHOl Hay4yHOH cTaThe OBLIM MCIOJIb30BAaHBl TEOPETUKO-NPABOBOM, CUCTEMHBIH METO/bI,
METOJl aHAJIN3a U CUHTE3A.

JIoroBop NnopyuyuTeabCTBA B 10JIEBOM CTPOUTENILCTBE MPEACTABIISAET COOOH COraleHne Mex 1y
YYaCTHMKAMH JI0JIEBOTO CTPOUTEILCTBA, B PE3YyJIbTaTe KOTOPOIO OJUH U3 HUX (IOpYy4UTEIIb) 00s3y-
eTcs nepes KpeIuTopoM (Hanpumep, 0aHKOM HIIK 3aCTPOMILMKOM) FapaHTHPOBATh UCIIOIHEHUE 005-
3aTeJIbCTB JPYrOro y4acTHHUKA (JIOJBLIMKA) IO IOTOBOPY J0JICBOTO yYacTHsl B CTPOUTENbCTBE. [9]

OOBIUHO B TAKHUX JJOIOBOPAX NOPYUYUTENb 0053yETCs BHIIIOJHUTB 00s3aTEIbCTBA I0JIbLIMKA TIe-
pell 3aCTPOHIIKUKOM WM IPYTUM KPEAUTOPOM B CIIydae HEBBIIOJHEHHsS JOJIBIIMKOM CBOMX (prHaH-
COBBIX MJIM UHBIX 0053aTEJIbCTB 110 J0TOBOPY J0JIEBOIO CTPOUTENLCTBA.

SIBnisieTcst M JOTOBOP MOPYUUTENILCTBA BaXKHBIM MHCTPYMEHTOM ISl 0OecrieyeHus UCTIONIHe-
HUS 0053aTeNbCTB B PAMKAX JIOJIEBOI'0 CTPOUTEIBCTBA U 3AIUTHI HUHTEPECOB YYACTHUKOB UJIM OH YK€
Maino 3¢ dexTuBeH?

OcHoBbIBasch Ha I'paxkaHckoM konekce PD, cienyeT OTMETUTh, UTO JOTOBOP MOPYYUTEIND-
cTBa caM TI0 cebe 3aKiouaercs B obecreueHne ooa3aTebeTs. OH TpeaycMaTpuBaeT 00sS3aHHOCT
MOPYYUTENS Mepe]] KPeIUTOPOM JIPYTroro JHIla OTBEYaTh 3a €ro UCIOIHEHUE 0053aTeNIbCTB MOJIHO-
CTBIO MJIM YacTHuHO. K caMoMy ke MOopy4HTeIto, ociie UCTIOIHEHUS! CBOUX 00s13aTebCTB 10 JIOT0-
BOPY, IEPEXOAT MIPaBa KPeIUTOpa M0 ITOMY 0053aTENIbCTRY.

L I'paswcoancruii kodexe Poccutickoii @edepayuu om 30.11.1994 Ne51-D3 // C3 PD.1994, Ne32. Cm.3301.
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VY y4acTHHKA JJOJIEBOTO CTPOUTEIHCTBA BCET/Ia €CTh BEIOOP CrIOco0a 3aIuThl CBOETO HAPYIIICH-
HOTr'O HpaBa. B CBA3HU C TEM, UTO B OTACIIBHBIX cnyqaslx 3aCTpOI7IH_[I/IKI/I HCHaJICKAIIIUM 06pa30M BbI-
TIOJTHSTIOT CBOM 0053aTEIHCTBA IO IOTOBOPY, MPEAYCMOTPEH CITOCO0 3aIUTHI TPaB JOJIBIITHNKOB ITyTEM
MpeIbSBICHUS TPEOOBAHUS K MOPYUYHUTEIIO, KOTOPHIN JINOO COMUIAPHO C 3aCTPOUIIMKOM OTBEYACT
0 00sI3aTENIbCTBAM KPEAUTOPA — YIACTHUKA JIOJICBOTO CTPOUTENIBCTBA, JINOO €CIIH 3aCTPOUIIUK HE
MOYET BBITIOJIHUTH 00513aTEIbCTBA 10 JIOTOBOPY, B moyiHON Mepe. [15] JloroBop nmopyuutenbcTBa siB-
JIACTCA OJOITOJIHUTCIbHBIM CHOCO6OM 3alIUThI HpaB JOOJIBIITNKOB. B OTHOIICHUAX, CBA3aHHBIX C JOJIC-
BbIM CTpOI/ITeJH)CTBOM HOpy‘-II/ITeJ'ICM qale BCEro, BI)ICTYHaeT 6aHK. HCCOMHGHHO, HOpy‘II/ITCJ'H)CTBO,
Kak croco0 obecrieueHust 00s3aTeNbCTB JODKEH MIPUMEHSIThCS 11eJIeco00pa3Ho.

JloroBOp OPYUYHUTEIIBCTBA JOJDKECH COIEPIKATh YCIIOBUS OTBETCTBEHHOCTH MOPYUYHUTEIIS, CPOKU
HeﬁCTBHﬂ IIOFOBOpa u yCJ'IOBI/ISI €ro HperaHIeHI/ISI. B JTaHHOM I[OFOBOpe CTOpOHI)I BHpaBe HpOHI/ICI)I-
BaTb HpI/ICMJIGMYIO OTBECTCTBCHHOCTH HOpy‘-II/ITCJ'Iﬂ, 3amuiias, HpI/I 3TOM, I/IHTepeCI)I caMoro HOpy‘-H/I-
Tens. boree Toro, 3ak0HOIATEILCTBOM YCTAHOBJICH MUHUMATBHBIN CPOK MTOPYYUTEIHCTBA, KOTOPBIH
HE JIOJDKEH OBITh MEHEE IIIECTH MECSAIIEB TOCIIE TTPEIYCMOTPEHHOTO JOTOBOPOM CPOKa IMepeaadu 00b-
€KTa JIOJICBOT'O CTPOUTEIHCTBA.

Ecnu e ToroBop MOpy4YUTENLCTBA MPEKPAIIaeTcsl JOCPOIHO, TO YIACTHUK JIOJIEBOTO CTPOHU-
TEJIBCTBA JIOJDKCH OBITh YBEIOMIICH 00 3TOM 3a MECSI] 10 TPEKpaISHHUS TaKoTo ToroBopa. [1pu atom,
HE II03JHEC, UEM B TCUCHUC IIATHAALlaTH I[Hef/'l C MOMCHTAa HpCKpaHICHI/ISI I[OFOBOpa HOpy‘II/ITeHBCTBa,
3aCTPOMIINK JTOJKEH 3aKIF0YUTh HOBBIN JOTOBOP MTOPYUYUTEIBCTBA.

CneegeT OTMECTHUTDH, YTO B OTHOIICHHUH SaCTpOﬁIHHKa 3aKOHOJATCJIEM HC Hpe)IYCMOTpeHBI Ka-
KHe-TH00 MephI TPaXKIaHCKO-TIPABOBOI OTBETCTBEHHOCTH. 3a HApPYIICHHE CPOKA UCTIOTHEHUS 00s13a-
TCJIBCTB II0 )IOFOBOpy HOpy‘-H/ITe.]'H)CTBa SaCTpOI\/'IHH/IK HC HECCT HHUKAKUX HpaBOBI)IX HOCHC}ICTBHﬁ.
MO)KHO CKa3aThb, UTO B HACTOAILIIEC BpeMH, 9TO }IeﬁCTBHTeHBHO ABJISACTCS JOCTATOYHO CYIHGCTBGHHBIM
MIPABOBBIM ITPOOEIIOM, KOTOPBIH JIOJKEH OBITh YCTPAaHEH 3aKOHOIATEIICM.

Buecennsie uamenenus B @enepanbublii 3akoH Ne214-03 B 2012 rogy kak pas npenycMarpu-
BaJId, YTO OO0S3aTEIIbCTBA 3aCTPOMINMKA JOJKHBI OBITH 00€CIIeUeHbI ABYMS CITIOCOOAMHU: TMOTYYUTh
MOPYYHUTEIBCTBO OaHKA MIIM CTPAXOBAHHE I'PaXKJTaHCKOH OTBETCTBEHHOCTH 3aCTPOWIIUKA HapsIy C
JIOTOBOPOM 3aJI0Ta 33 HEHCITOTHEHHE JIN00 HeHa IIe)KaIlee HCIIOTHEHHE 110 Tiepeiade 00beKTa JI0JIe-
BOT'0 YYaCTHs JIOJIBIITUKY 110 TPETYCMOTPEHHOMY JIOTOBOPY.

K coxanenuto, k 2017 roxy Obuia BeisiBIeHAa HEI(D(PEKTUBHOCTh JAHHOTO CIIOCO0A 3aIIUTHI
IIPaB JIOJIBIITUKOB, ITOCKOJIbKY BBHIY TOTO, UTO CUCTEMa CTPaXOBaHUS HAXOIUIACh Ha MTPeJIeiie CBOMX
BO3MOYHOCTEH 110 00beMY IIPUHUMAEMBIX PUCKOB, CTPAXOBBIMU KOMITAHUSIMHU BBIILIATHI yYaCTHUKAM
JI0JICBOTO CTPOMTEILCTBA HE TPOU3BOIUIIHCE.

B cBs13u ¢ 3THM, 3aKOHOAaTeIeM OblIa OTMEHEHA 00SI3aHHOCTD 3aCTPOMINKKA MOIy4YaTh MOPY-
YUTEIHCTBO OAHKA MIIH CTPAXOBATh CBOIO I'PAKIAHCKYIO OTBETCTBCHHOCTD. [2]

OjHaKO HE MCKIIIOUEHA BO3MOXHOCTH 3aCTPOMIIMKA 3aKJIFOYATh JOTOBOP MOPYYHTEILCTBA C
0OaHKOM, ITOCKOJIbKY 3aKOHOJIATEJIeM IIPEIyCMOTPEHO TaKOE MPaBo, HO He 00A3aHHOCTb.

[Tpumepom u3 cy1eOHOM MPAKTUKUA MOXKET TMOCITYKUTh JIeI0, T1ie OO0IecTBO 00paTuiioch B Cy/1
C MCKOM O TIOHY>KJICHUU 3aKJIFOYUTh JOMOJHUTEIBHOE COTJIAIEHHE K JOTOBOPY YYaCTHS B J0JICBOM
CTPOUTENIBCTBE O MPOJICHHH CPOKa Tepeiayd 00beKTa JOJIEBOr0 CTPOUTEIBCTBA U €ro rocyap-
CTBCHHOM pPErucTpaluy, Tak Kak OOJILIIMHCTBO YYACTHHKOB JIOJICBOI'O CTPOMTEIHCTBA TMOITHCAIIH
JIOIIOJIHUTEIBLHOE COIJIAlleHue, a JEHCTBUS OTBETYMKOB 110 HEMOAIMCAHHUIO JOMOJHUTEILHOIO CO-
TJIAIICHUS MPETATCTBYIOT HCroHeHHI0 O01IecTBOM TpeOOBaHM, YKa3aHHBIX B 1I. 1 cT. 6 Denepanb-
Horo 3axkoHa Ne214- @3,

B agpec ucTia mocTynuil 3ampoc U3 MPaBOOXPAHUTENBHBIX OPraHOB O MPEIOCTABICHUU HH-
(dbopMarnu, Kacaromeics: CTpOUTENbCTBA MHOTOKBAPTUPHBIX KHUJIBIX TOMOB Ha JTaHHOUN TEPPUTOPHH
B YaCTH 3aKJIFOUEHHBIX JOTOBOPOB CTPAXOBAHMSI OTBETCTBEHHOCTH I10 IOTOBOPaM JI0JIEBOTO YYaCTHS
Y IOPYYHUTENHCTBA OAHKOB, MOCKOJIBKY OJHUM U3 CIIOCOOOB 00€CTIeYeH s UCTIOTHEHUS 003aTeNIbCTB
MCTIIa TI0 JIOTOBOPaM JI0JIEBOTO YYaCTHs B CTPOUTENHCTBA SBISIIOCH MOPYUUTENHCTBO OAHKOM, KOTO-
poe ObLIO MPOMKUCAHO B KaXI0M U3 3aKIIFOUEHHBIX JOTOBOPOB. B X0/1€ MpoBeIeHNs MPOBEPKH MOIaH-
HBIX UCTIIOM CBEJICHUM, OBLIO YCTAaHOBIIEHO, HUKAKMX JOroBopoB OO0IIECTBO HE 3aKIII0YaNI0, HEYCTa-
HOBJICHHOE JIMII0, TpPEJICTaBUBIIEECS MpEICTaBUTENeM OaHKa, TOJ MPEAJIOroM 3aKIIOYCHUS
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HNOPYYUTENIHCTBA IO JOTOBOPAM JI0JICBOTO y4YacTHs 3aBJaJeIo JCHEeKHbIMU cpeacTBamu ObmiecTna.
Takum 00pa3oM, B pe3yIbTaTe MOIMIEHHUYECKHUX JICHCTBUN HEYCTAHOBIIEHHOTO JIMIA MMYHKT KaXI0T0
U3 JIOTOBOPOB JIOJIEBOTO YYACTHS B CTPOUTEIBCTBE, 3aKITIOUEHHBIX C OTBETYUKAMU, TPETyCMaTPUBA-
IO crtocod obecrieueHus] UCTIOIHEHUS 0053aTeNbCTB UCTLA (3aCTPONIINKA) B BUIE TOPYUUTEIb-
CTBa GaHKOM, CTaJ CHUTAThCA HUYTOXHBIM. CJIeIIOBaTeJIBHO, AOTr0BOPLI AOJICBOI'0 Y4aCTUS B CTPOH-
TCJIBCTBC, 3aKIIOYCHHBIC C OTBCTYHMKAMH, B CBA3U C YCTAHOBJICHUCM q)aKTI/I‘-ICCKOFO OTCYTCTBUA B
JOTOBOPAX CYIIECTBEHHOT'O YCIIOBHUS — YCIIOBUS O crioco0ax 00ecreueHns NCTIOIHEHHS 3aCTPONIIH-
KOM 00s13aTEJIbCTB IO IOTOBOPY, CTAJIM CUUTATHCS HE3AKITIOYCHHBIMH .

Taxum 00pa3om, B X0/1€ HAYIHOTO UCCIIETOBAHHMS, PE3YJIbTAThl KOTOPOT'O PUBOJISATCS B HACTO-
AIIEH cTaThe, HAMH CJIeJIaH BBIBOJ O TOM, YTO JIOTOBOP IMOPYYUTEIHCTBA UCIOIB3YETCSl KaK CIIOCO0
3aIIUTHl IPaB YYaCTHUKOB JI0JIEBOI'O CTPOHMTENBCTBA, KOTOPBIN MpexycMOoTpen 3akoHoaarens. On-
HAKO TaKou AOTOBOP SABJIACTCA MCHEC INONYJIAPHBIM, YEM AJIbTCPHATHBHLIC CII0COOBI 3aluThI. B
HacTofIIee BPeMs HAOII0IaeTCsl OTKa3 OT y4acTus B JI0JIEBOM CTPOUTENIBCTBE, BBHJLY ONACEHUS «3a-
MOPO3KH» MPOeKTa, 0OMaHa Wik OaHKpOTCTBA 3acTpoiiiyka. [1o Hamemy MHeHUto0, OoJiee ieTalbHas
npopaboTKa 3aKOHOJATENIEM HOPM O MOPYYUTEIbCTBE OaHKOM, KOTOPBIN OyJeT HecTu cyOcuauap-
HYIO OTBETCTBEHHOCTb 110 0053aTEIbCTBAM 3aCTPONINNKA MTEPE]] yYaCTHUKAMHU JI0JIEBOIO CTPOUTEIIb-
CTBa B pa3Mepe IIEHBI JOTOBOpPA YYacTHsI M MPU HEBO3MOXKHOCTH 3aCTPOUIIIMKA OYJIET HECTU OTBET-
CTBCHHOCTD I10 BO3BpATY ACHCKHBIX CPECACTB YUaCTHUKaM, CMOTJIa OBl JaThb 6OJ'II>HIYIO TOMMYJIAPHOCTD
MOPYUYUTETBCTBY KaK CIIOCO0Y 3aIIUTHI ITPAB YIACTHUKOB JI0JIEBOTO CTPOUTEIHCTBA.
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INPABOBOE PET'YJIMPOBAHUE 3AKOHA «O PEKJIAME» B KUTAE

Yican I3anmao

cmyoenm,

Vpanvckuii 2ocyoapcmeennbiii
IKOHOMUYECKULL YHUBEpCUmenm,
P®, 2. Examepunbype

U Xyannuno

cmyoeHnm,

Ypanvckuii cocyoapcmeenulil
IKOHOMUYECKULL YHUBEpCUmenm,
P®, 2. Examepunbype

Cnyxkun Cepezeit Bukmopoeuu
0-p Qunoc. nayx, ooyenm,
Ypanvckuii cocyoapcmeennulil

IKOHOMUYECKULL YHUBEpCUmen,
P®, 2. Examepunbype

AHHoTanud. B cTratbe paccMarpuBaeTcs OCHOBHOE COJIepkKaHHe O pekiiame B Kutae, TUIbI
MIPEOYTUTENBHBIX peKiiaM, Kojeke nosenaeHus B chepe CMU. ABTopamu nmpoaHaiu3upoBaHbl He-
CKOJIBKO MPUMEPOB HAPYIIEHUS 3aKOHA O peKJIaMe U MPUBEJICHbl HOPMATUBHBIEC aKThl IO FOPHINYE-
CKOM OTBETCTBECHHOCTH.

KuroueBble ci10Ba: pekiiama, FOpuandeckasl OTBETCTBEHHOCTh, 3aKOH O pekyiame B Kurae, ko-
JIEKC TTOBEICHUSL.

Peknama kak BakHOE CpPEACTBO KOMMEPYECKOH KOMMYHUKAIIUM UTPAET JKU3HEHHO BAKHYIO
POJIb B PEIHOYHOM dKOHOMHEKe. OTHAKO HEeperyysipHas peKJaMHas MPaKTHKa MOXKET BBECTH MOTpe-
outernelt B 3a0yXICHHE, HAPYIIUTh PHIHOYHBINA MOPSAOK U AK€ HAHECTH BPE] COLMAILHBIM U 00-
IIECTBEHHBIM MHTEpEcaM. B 1ensx peryaupoBaHusl peKJIaMHOHN IeSTEIbHOCTH, 3allUThl 3aKOHHBIX
NpaB M HMHTEPECOB TOTpeOHTENed W CONCHCTBUS 3I0POBOMY PAa3BHTHIO PEKIAMHOW WHIIY-
crpui [1, c. 470]. PexnmamonaTenu, pekiIaMHbIe OMEPAaTOPbl U U3JATEN PEKIaMbl JOJDKHBI COOIIIO-
JaTh 3aKOHBI M TIPaBWIIA, OBITh YECTHBIMH M 3aCITy>KUBAIOIIMMHU JIOBEPHUS M YECTHO KOHKYPUPOBATb.
Pexiamoiatenin 10/OKHBI HECTH OTBETCTBEHHOCTD 3a MOUTMHHOCTD PEKIIaMHOT0 KOHTeHTa [3].

Omnepatopbl pekjiamMbl U U3JaTEIH PEKIaMBbl JIOJKHBI, B COOTBETCTBUH C COOTBETCTBYIOLIUMHU
HAIIMOHAJILHBIMU TIPAaBWJIAMH, CO371aTh U YCOBEPIIEHCTBOBATh CUCTEMBI PErHCTPALIUH, TPOBEPKH U
yIpaBiieHus paiyiaMu MPUEMKH PeKJIaMHOTo Ou3Heca. [lemapTaMeHThl POMBIIIIJICHHOTO U KOMMEp-
YEeCKOTO YIPABJICHHS BBIMOIHIIOT 0053aHHOCTH 0 HA/I30PY M YIPABJICHUIO PEKIaMOi, KOHTPOJIH-
PYIOT H POBEPSIIOT PEKIAMHYIO JIESITEIIbHOCTb, a TAKXKE PACCICAYIOT U OOPIOTCS C JIOKHOU PEKITaMOM
U JIPYrod HE3aKOHHOM JeSITeIbHOCTHIO B COOTBETCTBHH C 3aKOHOM. JF000H, KTO HapyImIaeT MoJIoxe-
HUs 3aKOHA O peKJIaMe U MyOJIMKYET JIOKHYIO pEeKIaMy M OCYIIECTBISICT IPYTYI0 HE3aKOHHYIO Jes-
TEJBHOCTb, HECET COOTBETCTBYIOIYIO FOPUANYECKYIO OTBETCTBEHHOCTD, BKITFOYAs ITPHKA3 O peKpa-
IIEHUH TyONMMKAIlMM PEeKJIaMbl, yCTpaHEHWE BIMSHHS, IITpadbl, OT3bIB JUICH3MA Ha BeJCHHE
OusHeca U T. .

B coBpeMenHOM MUpe pekiiama UTpaeT BaKHYIO POJib B MPOJBHUKEHUH TOBAPOB U yciyT. O
HAaKo0, MHOT/Ia PeKIaMoAaTel MpruberaoT K HEKOPPEKTHBIM METOaM, YTO BEJET K HApyIICHUSIM 3a-
KOHOJIaTENIbCTBA M HETATUBHBIM IMOCIIECTBUAM IS TOTpeduTeneil. B qanHo# cTaThe paccMaTpuBa-
I0OTCS TPU KOHKPETHBIX Ciydas, JIEMOHCTPHUPYIOIIME HapylleHHs 3akoHa O pekiaMme, Te
MIPOU3BOIUTENN TOBAPOB IS 3J0POBbhs, KOCMETUYECKHE KOMITAHUH W 3HAMEHUTOCTH HCIIOIh30BAIIN
JIO’KHBIE 3asBJICHUS U HE3aKOHHBIC PEKIIAMHBIE IPAKTUKU.
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Cnyuaii 1: JloxHas pexkinama

Komnianust o nmpousBoJCTBY TOBAapOB JUIsl 30POBbs pa3Melialia peKkjiaMy, yTBEPKIAtoIlylo,
YTO MX MPOIYKIHs 00Ia1aeT YyJ0ACHCTBEHHBIMU JICUEOHBIMH CBOMCTBAMU U CITIOCOOHA M3JIE€YMBATH
IIMPOKHHA CTIeKTp 3a0oieBaHnuid. OHAKO BIIOCIEACTBUN OBLIO YCTaHOBJICHO, YTO JAaHHBINA TOBAap HE
MMeeT HUKAKHX TEPareBTUUYECKUX CBOMCTB U SBJISETCS JHIIL 0OMaHOM MOTpeduTeneil. ITo npoTH-
BOPEUUT NpUHIMIAM 3aKOHA O peKIaMe, KOTOPbIH TpedyeT OT pekiamo aTesiel IpeJoCTaBIsATh TOU-
HYI0 U JOCTOBEpHYI0 MHpopMmanuto. CienoBaTesbHO, KOMIIAHUS HapyIlIWja 3T [IpaBuiia, BBEIS B
3a0ITy’KJIeHHe TIOKyInaTesed U MOAphIBasi JOBEPHE K MHAYCTPHH B IesOM. JlemapTaMeHT MpOMBIII-
JIEHHOTO ¥ KOMMEPUYECKOr0 YIpaBJIEHUs MPOBEN TIIATEIbHOE PacCcieI0OBaHUE U MPUILET K BbIBOIY,
YTO JEHUCTBUS KOMIIAHUU HE COOTBETCTBYIOT 3aKOHOJATEIbHBIM HOpMaM. B pesynbrare Obuin npu-
HATBHI MEPbI: KOMIIAHUIO 005311 MPEKPATUTh PACIIPOCTPAHEHUE PEKIIaMbl, YCTPAHUTh BCE HEraTHB-
HbI€ MOCJEICTBUS CBOETO NOBEICHUS U BBIIUIATUTH 3HAUUTEIbHBIN MITpad. ITOT ciryyail o 4epKU-
BAa€T BaXXHOCTb COOJIIO/IEHUS NPABOBBIX HOPM B OOJACTU pPEKJIIaMbl U HEOOXOJUMOCTH 3alUThHI
MHTEPECOB MOTpeOUTENECH.

Cnyuaii 2. He3akoHHBIE peKIaMHbIE YCIOBHSL.

KocmeTrnueckast KoMIaHus UCIIOJIb30Bajla B CBOEH pekjiaMe Takue aOCOTIOTHbIE TEPMUHBI, KaK
«JTyUUINI» U «TOM». 3aKOH O PEKJIaMe YETKO MPeTyCMaTpUBaET, UTO B PEKJIaMe HE J0JKHBI UCIIOJb-
30BaThCs TAKHE TEPMUHBI, KaK «HALIMOHAJIBHBIN», «[IPEBOCXOHAS CTENEHb» U «Iydluii». [loBene-
HUE KOMIIAaHUH HApYIINJIO MOJIOKEHUS 3aKOHA O peKjiaMe, U JIeTIapTaMeHT MPOMBIIIIJIEHHOTO U KOM-
MEpUECKOro yIpaBieHHs 0053aj1 €€ BHECTU UCIPABIIEHUS, IPEKPATUTh UCIIOJIb30BAHNE HE3aKOHHBIX
PEKIaMHBIX TEPMUHOB U HAJIOXKUTh Ha Hee mTpad.

Cnyuaii 3: [IpencraBuTens peKiiaMbl HApPYIIAET 3aKOH

3HaAMEHHUTOCTh PEKJIaMHUPOBaJIa HEUCIOJIb30BAHHBIM KOCMETUYECKUIN MPOIYKT U MPEYBETNUU-
Bajia ero A(p¢eKTUBHOCTH B peKiiaMe. 3aKOH O peKiIaMe MpelyCMaTpUBaEeT, YTO MPEACTaBUTEIH pe-
KJIaMbl, KOTOPbIE PEKOMEHIYIOT WM CEPTU(GULUPYIOT TOBAPHI U YCIYTU B peKiiaMe, JT0JIKHBI OCHO-
BbIBaThCA Ha (PaKTax U COOJNIIOJATH MOJIOKEHUS HACTOSILEro 3aKOHa, a TAaKXKe COOTBETCTBYIOLIMX
3aKOHOB M aJIMUHHMCTPATHUBHBIX MPaBWI U HE JOJDKHBI PEKOMEHJIOBATH TOBAPbI, KOTOPHIMU OHU HE
M10JIb30BAJINCH, WIIH YCIYT'H, KOTOPBIMUA OHU HE MOJIb30BAJIUCH. HE MOMYyYMIH, JoKaxuTe. [loBenenue
3HaMEHHUTOCTH HapyIIWIIO MOJIOKEHUS 3aKOHA O PEKJIaMe, a IPOMBILIUIEHHAs! U KOMMepUecKast aAMHU-
HUCTpanus omrpadopaia ero u o0s3anaa IPEKpaTUTh peKIaMHyto pekiamy. [IpencraBieHHbIe city-
Yay WUTIOCTPUPYIOT HAPYLIEHUS 3aKOHOJATEIbCTBA O PEKIaMe, Iie KOMIIAHUM U 3HAMEHUTOCTHU UC-
IIOJIb3YIOT HEIOCTOBEPHBIE YTBEP)KICHUS M HE3aKOHHBIE PEKJIAMHbIE METO[bl, YTO MPHUBOJUT K
mrpagaM U TpeOOBaHUSIM YCTPAHEHUS MTOCIIEACTBUM.

ITocne anann3a npuMepoB ObLUIN BBISABIIEHBI CIEIYIOLINE PEKOMEHIAUH:

Pexnamuble 00BsBIEHUS HE TOJKHBI COIEPKATh JI0KHOT0 MIIM BBOASIIETO B 32011y K ACHUE CO-
Jiep>KaHus U He JI0JDKHbI OOMaHbIBaTh WM BBOJAUTH B 3a0i1yxeHHEe oTpeduTeneil. Peanuzamnus 3a-
KOHOB O peKjJaMe UMeeT OOJIbII0e 3HAaUEHUE /s pEryIUPOBaHMsI PEKIaAMHOIO PIHKA, 3alllUThI IIpaB
U HHTEpEecOB IOTpeduTesiel, a TakKe CONEHCTBHS 340pPOBOMY pa3BUTHIO PEKJIAMHON HHIY-
crpud [2, c. 167].

Ilyrem aHamm3a OCHOBHOI'O COJIEpXaHMs 3aKOHA O peKiIaMe U MHTEepPIpeTal KOHKPETHBIX
CIIy4yaeB Mbl BHJIUM, YTO PEKJIAMOJATENH, ONEPaTOPbl PEKIaMbl, U3/1aTeNId PEeKIaMbl U IPEJCTaBU-
TeJIM PEKIIaMbl JIOJDKHBI CTPOTO COONMIOATh MOJIOKEHUST 3aKOHA O peKiaMe, YTOObl rapaHTHUPOBaTh
JOCTOBEPHOCTh PEKJIAMHOI'O COZAEP)KaHUs, 3aKOHHO U 3/10pOBO. B TO e Bpemsi MPOMBIIIICHHbIE U
KOMMEpYECKHEe aJMUHUCTPATUBHBIE BEJOMCTBA JOJKHBI TAKXKE€ YCUIIMTh HAJ30p U YIpaBJICHUE pe-
KJIAMHOH JIeSITeTbHOCTBIO, PACCIIEIOBATh U OOPOThCS C HE3aKOHHOMN JI€ATENIbHOCTBIO B COOTBETCTBUU
C 3aKOHOM, a TaK)Ke TOJJIEPKUBATH MOPATIOK Ha PEKIIAMHOM PbIHKE. TOJBKO TaKUM 00pa3oM MOXKHO
JIOOUTHCS YCTOMYMBOTO Pa3BUTHSI PEKIIAMHON MHAYCTPUH M BHECTH IMO3UTHBHBIN BKJIAJ B SKOHOMHU-
YECKOE U COLIMAIIbHOE Pa3BUTHE.
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Primary school age covers children aged approximately 7 to 10-11 years, which coincides with
the period of their primary school education. This time is characterized by stable and uniform physical
development.

Admission to school radically changes the life of a child, affecting his lifestyle and social status
in the family and team. Studying becomes the main activity, and the obligation to study becomes the
most important task [3, p. 180].

At first, elementary school students show good results based on family relationships and inter-
action with classmates. Motivation, such as the desire to receive high marks and approval, also plays
a significant role. Academic success gives children satisfaction, which is enhanced by praise from
teachers.

Educational activity develops mental processes of cognition of the surrounding world, perceiv-
ing new aspects with keen interest. As you learn, perception becomes more analytical and organized.

Younger students' attention is not stable yet, and they respond better to new and bright things
that attract them effortlessly. Memory and imagination also develop, allowing us to perceive and
comprehend the essence of phenomena, which creates prerequisites for further learning [2, p. 320].

The educational process in primary school primarily contributes to the development of mental
processes related to the direct perception of the world around us — sensations and perceptions. Younger
students explore the world with great interest, which opens up new aspects to them every day.

One of the key characteristics of these children's perception is its low differentiation, which
leads to errors in distinguishing similar objects. Also at this stage, the perception of students is closely
related to their actions and practical activities. In the educational process, perception becomes deeper,
more memorable and organized [4, p. 81].

The age characteristics of younger schoolchildren are manifested in their attention. The main
one is the lack of arbitrariness of attention, which requires strong motivation. Involuntary attention,
on the contrary, manifests itself better, attracting children to everything new and bright.

The development of memory in elementary school students, under the influence of learning, is
associated with the strengthening of verbal and logical thinking. Recreative imagination is progress-
ing in the imagination, which allows children to better reflect reality. In the learning process, there is
a transition to understanding the essence of phenomena, which contributes to the formation of the
first scientific concepts and generalizations [1, p. 164].

In the learning process, there is a gradual movement from understanding the external charac-
teristics of phenomena to their inner essence. Thinking begins to display important properties and
features of objects and events, which allows you to make the first generalizations, conclusions, draw
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analogies and build simple logical conclusions. On this basis, the child begins to form basic scientific
concepts.

When considering the problem of adaptation to schooling, it is impossible not to take into ac-
count the issue of mental health of younger schoolchildren. The key to mental health is the full de-
velopment of higher mental functions and processes.

One of the significant results of mental development in preschool age is the child's readiness
for school. This is manifested in the fact that by the time the child begins learning, the psychological
qualities characteristic of the student are developing. The full development of these qualities is pos-
sible only in the process of schooling, which depends on the conditions of his life and activity. Pri-
mary school age opens up new achievements in the field of education for the child. In elementary
school, a child learns various psychophysical and mental skills necessary for writing, arithmetic, read-
ing, physical education, drawing and other educational activities. With supportive learning conditions
and a sufficient level of development, the foundations of theoretical consciousness and thinking are
formed in the child [3, p. 168].

Primary school age is the age of a fairly noticeable personality formation. He is characterized
by new relationships with adults and peers, inclusion in a whole system of collectives, familiarization
with a new type of activity — teaching, which imposes a number of serious requirements on the student
[2, p. 339].

As for encouragement, it should be encouraged only for real success, it is harmful for the child
to simply grab. When using punishment, the following conditions should also be observed: ob-
servance of pedagogical tact; combination of reasonable demands with respect for the child: fairness
in the application of punishments; reliance on the student body; connection of punishment with other
methods of education; combination of punishment with persuasion [1, p. 175].

Summing up, it should be said that primary school teachers should be subtle psychologists, be
able to understand children's conflicts and professionally resolve problematic situations, help a de-
pressed child adapt to the school environment.
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Abstract. This article delves into the critical role that programming plays in advancing our
understanding and application of electromagnetism, a fundamental force that governs many natural
and technological processes. Electromagnetism is often described through intricate mathematical for-
mulations, particularly Maxwell’s equations, which are notoriously difficult to solve analytically for
most real-world problems. By utilizing programming languages such as Python, MATLAB, and spe-
cialized software like COMSOL and ANSYS, engineers and scientists can simulate electromagnetic
fields, design complex devices, and optimize electrical systems. Numerical methods such as the finite
element method (FEM) and Fourier transforms are crucial in solving these equations, enabling the
precise modeling of phenomena like wave propagation and electromagnetic interference (EMI). The
convergence of programming and electromagnetics has broad applications, from improving commu-
nication networks and designing antennas to optimizing medical devices and renewable energy sys-
tems. This article aims to provide an overview of these intersections, focusing on methodologies,
tools, and practical applications.

Keywords: electromagnetism, programming, numerical methods, simulation, electromagnetic
fields, finite, element analysis (fea), maxwell’s equations, computational electromagnetics, fourier
transform, electromagnetic waves, circuit design, modeling, algorithms.

Introduction

Electromagnetism is one of the four fundamental forces of nature, playing a crucial role in both
everyday life and advanced scientific fields. From electric circuits and wireless communication to
medical imaging technologies, electromagnetism underpins much of modern engineering and phys-
ics. However, the mathematical descriptions of electromagnetic fields — primarily expressed through
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Maxwell’s equations — are highly complex and difficult to solve analytically, especially for real-world
systems.

The development of programming languages and computational methods has revolutionized
the way we approach electromagnetism. Through numerical methods, such as finite element analysis
(FEA) and other algorithms, it is now possible to simulate and analyze the behavior of electromag-
netic fields in diverse applications. Programming allows us to automate the process of solving differ-
ential equations, optimize designs, and model phenomena that would otherwise be too difficult to
analyze.

Over the years, several programming environments and languages, including Python,
MATLAB, and specialized software like COMSOL and ANSYS, have become essential for electro-
magnetic research and engineering. These tools are used for modeling everything from antenna design
to electromagnetic interference (EMI) analysis. Furthermore, the application of machine learning and
artificial intelligence is becoming increasingly prevalent in this area, offering new ways to enhance
performance and predict outcomes in complex electromagnetic systems.

This article will delve into the key areas where programming meets electromagnetism, high-
lighting the use of various algorithms and computational techniques in practical applications. We will
discuss essential subtopics, including numerical methods for solving Maxwell’s equations, the appli-
cation of FEA in electromagnetics, and how Fourier transforms are used in wave propagation analy-
sis. By the end, readers will gain a clearer understanding of how programming is transforming elec-
tromagnetics research and its industrial applications.

1. Numerical Methods in Electromagnetism

Numerical methods have become indispensable in electromagnetism, allowing for the simula-
tion and analysis of complex electromagnetic phenomena that are otherwise impossible to solve ana-
lytically. Maxwell's equations, which describe how electric and magnetic fields propagate and interact
with matter, are the foundation of classical electromagnetism. However, the equations are often chal-
lenging to solve, especially for complex geometries and boundary conditions. To overcome this, var-
ious numerical techniques are employed. These methods transform the continuous equations into dis-
crete forms that can be handled by computers, enabling the simulation of real-world electromagnetic
systems. In this section, we will focus on some of the most widely used numerical methods in elec-
tromagnetism: finite difference methods, finite element analysis (FEA), and Fourier transforms. Each
of these techniques has its specific use cases and strengths, making them essential tools in both re-
search and industrial applications of electromagnetism.

1.1. Solving Maxwell’s Equations

Maxwell's equations are a set of four partial differential equations that govern the behavior of
electric and magnetic fields. They describe how charges and currents produce electric and magnetic
fields, and how these fields propagate through space and interact with materials. In practical scenar-
10s, solving Maxwell’s equations analytically is often impossible due to the complexity of the mate-
rials and geometries involved. To address this, numerical methods are employed to approximate so-
lutions.

One common approach is the finite difference method (FDM), which approximates the deriva-
tives in Maxwell's equations using finite differences on a grid. This method is particularly effective
for problems with simple geometries, but it can struggle with complex boundary conditions or mate-
rial inhomogeneities. Another powerful method is the finite element method (FEM), which divides
the computational domain into smaller, simpler elements, allowing for greater flexibility in handling
complex shapes and material properties. The FEM is widely used because of its ability to model
irregular geometries and inhomogeneous materials, making it a preferred method in many engineer-
ing applications.

Other methods include the finite difference time domain (FDTD) technique, which directly
solves Maxwell's equations in the time domain. This method is particularly useful for time-dependent
problems such as electromagnetic wave propagation, antenna analysis, and radar cross-section com-
putations. Each of these methods provides a way to transform the continuous partial differential
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equations into a system of linear equations that can be solved numerically, yielding insights into the
behavior of electromagnetic fields in real-world applications.

1.2. Finite Element Analysis (FEA) in Electromagnetic Design

Finite Element Analysis (FEA) is a powerful computational tool used to solve complex elec-
tromagnetic problems by breaking them down into smaller, manageable pieces known as finite ele-
ments. FEA is particularly valuable in the field of electromagnetics because it allows for the simula-
tion of electromagnetic fields in complicated geometries, including those found in electrical
machines, transformers, antennas, and medical devices such as MRI machines.

In FEA, the computational domain is divided into a mesh of smaller elements, typically tetra-
hedrons or hexahedrons in three-dimensional problems. Maxwell’s equations are then solved locally
within each element, and the solutions are stitched together to provide an overall solution. This
method is highly versatile, allowing the accurate modeling of materials with different electromagnetic
properties, such as conductors, insulators, and magnetic materials. The results provide detailed infor-
mation on field distributions, which can be used to optimize device performance, minimize losses,
and predict behavior under different operating conditions.

FEA is widely employed in the design and analysis of electromagnetic devices such as motors,
transformers, inductors, and antennas. In antenna design, for instance, FEA can be used to analyze
radiation patterns, impedance matching, and gain optimization. In power electronics, FEA aids in
reducing losses and improving efficiency by optimizing electromagnetic component placement. Ad-
ditionally, FEA is essential for simulating electromagnetic compatibility (EMC) and electromagnetic
interference (EMI), helping designers minimize interference and ensure device reliability.

The use of commercial FEA software, such as ANSYS Maxwell and COMSOL Multiphysics,
has become widespread due to their user-friendly interfaces and robust simulation capabilities. These
tools allow engineers to simulate complex scenarios, perform parametric studies, and optimize de-
signs without the need for physical prototypes, saving time and resources in the development process.

1.3. Fourier Transform and Wave Propagation

The Fourier transform is a mathematical tool used to analyze the behavior of electromagnetic
waves, particularly in the frequency domain. Electromagnetic waves, such as radio, microwave, and
light waves, can be complex to study directly in the time domain due to their oscillatory nature. The
Fourier transform decomposes these time-domain signals into their constituent frequencies, making
it easier to analyze and understand wave propagation, reflection, refraction, and scattering.

In electromagnetism, the Fourier transform is essential for solving problems involving wave
propagation in complex media, such as waveguides, optical fibers, and wireless communication sys-
tems. For example, the Fourier transform allows engineers to determine how electromagnetic waves
will propagate through various materials, including lossy or dispersive media. This is critical in de-
signing communication systems where understanding how signals will behave over long distances or
through different materials (e.g., buildings, forests, or the atmosphere) is vital for ensuring reliable
transmission.

In addition to communication systems, Fourier analysis is also used in the design of optical
systems such as lenses and mirrors, where the transformation helps predict how light waves will focus
or diffract. It is also employed in medical imaging technologies such as MRI, where electromagnetic
waves are used to produce detailed images of the human body.

The combination of Fourier transforms and numerical methods enables the analysis of complex
electromagnetic systems in both the time and frequency domains. This capability is essential for de-
signing systems that operate over a wide range of frequencies, from radio frequencies used in tele-
communications to optical frequencies used in fiber optic networks. Furthermore, it plays a crucial
role in the study of radar and sonar systems, where analyzing the reflected electromagnetic waves
allows for object detection, distance measurement, and speed estimation.
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2. Applications of Programming in Electromagnetic Systems

Programming plays a pivotal role in the design, simulation, and analysis of electromagnetic
systems, making it possible to model and optimize systems with high precision. Modern engineering
relies on advanced software tools to create, test, and refine electromagnetic devices before they are
physically built, saving both time and resources. From circuit design and antenna simulation to ana-
lyzing and mitigating electromagnetic interference (EMI), programming enables engineers to tackle
complex challenges that would otherwise be difficult to manage through experimental methods alone.
In this section, we explore several key applications of programming in the realm of electromagnetics,
focusing on circuit design, wave propagation, and EMI analysis.

2.1. Circuit Design and Simulation

Programming and software tools are indispensable in the design and simulation of electrical
circuits, including printed circuit boards (PCBs) and integrated circuits (1Cs). Circuit design involves
solving complex electromagnetic field problems, especially as the size of components decreases and
their operational frequency increases. Tools such as SPICE (Simulation Program with Integrated Cir-
cuit Emphasis), MATLAB, and specialized software like Cadence and Altium Designer are widely
used in the industry to model circuit behavior, simulate signal integrity, and optimize component
placement and routing. In the context of printed circuit boards (PCBs), programming helps simulate
electromagnetic field interactions between different traces, vias, and components, allowing engineers
to anticipate and mitigate potential issues such as crosstalk, reflection, and impedance mismatches.
By using these simulation tools, engineers can ensure that the circuit will function as expected in real-
world conditions, reducing the likelihood of failures once the board is manufactured.

For integrated circuits (ICs), programming tools are crucial for designing highly compact and
complex chips that operate at high frequencies. The software helps in simulating power distribution,
signal propagation, and thermal management. Moreover, high-level programming environments,
such as hardware description languages (HDLs) like Verilog and VHDL, are used to model digital
circuits at various abstraction levels. These languages allow engineers to design circuits programmat-
ically, automating testing procedures and verifying design integrity through simulation before the ICs
are manufactured.

Additionally, multiphysics simulation — which integrates electromagnetic, thermal, and me-
chanical aspects — enables designers to simulate and optimize the performance of high-speed elec-
tronics. The results of these simulations help to ensure that circuits meet design specifications, operate
efficiently, and maintain reliability, especially in applications such as telecommunications, aerospace,
and automotive industries.

2.2. Electromagnetic Wave Propagation and Antenna Design

Simulating the propagation of electromagnetic waves is a critical task in antenna design and the
development of wireless communication systems. In this domain, programming and computational
tools allow engineers to model how electromagnetic waves propagate through different media and
interact with physical objects, such as buildings or the atmosphere. Antenna design often requires
careful consideration of parameters such as radiation pattern, impedance, polarization, and gain.
Computational tools such as ANSYS HFSS, CST Microwave Studio, and MATLAB are widely used
for designing antennas. These software tools allow engineers to model the antenna geometry, simulate
electromagnetic fields, and optimize performance for specific applications. For example, in designing
antennas for 5G networks, engineers use these tools to simulate how antennas will radiate signals in
densely populated urban environments, taking into account obstructions like buildings and trees. In
wireless communication systems, wave propagation modeling is essential for determining the cover-
age area, signal strength, and data transfer rates of communication networks. By simulating how
electromagnetic waves interact with different environmental factors, engineers can design more effi-
cient and reliable communication systems. Programming languages like Python and MATLAB are
frequently used to develop custom simulations, enabling researchers to test various scenarios and
optimize signal transmission and reception.
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For radar and satellite communication systems, simulation of electromagnetic wave propaga-
tion is equally important. Engineers need to understand how waves will travel through the atmosphere
or reflect off objects to ensure accurate detection, measurement, and data transmission. Ray-tracing
algorithms and Finite-Difference Time-Domain (FDTD) methods are commonly employed to simu-
late wave propagation in complex environments, allowing for more accurate prediction of how waves
will behave in real-world applications.

In addition, the use of genetic algorithms and machine learning is emerging in antenna design,
where these techniques help to optimize antenna configurations by analyzing vast amounts of data.
By automating the design process, these algorithms can discover new, highly efficient designs that
may not be intuitive to human engineers.

2.3. Electromagnetic Interference (EMI) Analysis

Electromagnetic interference (EMI) is a significant challenge in the design of modern electronic
systems. EMI occurs when unwanted electromagnetic waves interfere with the operation of a device,
potentially causing malfunctions, data loss, or reduced performance. As electronic devices become
more compact and operate at higher frequencies, they are increasingly susceptible to EMI, making its
analysis and mitigation a top priority.

Programming and simulation tools play a crucial role in EMI analysis, helping engineers predict
and mitigate interference before physical prototypes are built. Software such as CST Studio Suite,
ANSYS HFSS, and COMSOL Multiphysics allow engineers to simulate how electromagnetic fields
will propagate in and around electronic devices, identifying potential sources of interference. These
simulations are used to study the coupling between different components, such as cables, PCB traces,
and antennas, and to assess how shielding or filtering techniques can be applied to reduce EMI.

For example, in high-speed digital circuits, signal integrity is closely related to EMI. As the
frequency of signals increases, the risk of EMI also rises, leading to signal degradation and errors.
Tools like SPICE and IBIS (1/0 Buffer Information Specification) models are used to simulate signal
integrity and predict EMI issues. By programming simulations that analyze signal behavior, engineers
can optimize the layout of PCBs, select appropriate materials, and implement shielding techniques
that reduce EMI.

Another critical application of programming in EMI analysis is in automotive electronics. Mod-
ern vehicles are packed with electronic systems, including sensors, control units, and communication
devices, all of which must operate without interfering with each other. Simulation tools are used to
ensure electromagnetic compatibility (EMC) between these systems, helping to prevent malfunctions
that could compromise safety or performance.

Moreover, programming is used to develop algorithms that can filter out unwanted noise or
interference in communication systems, enhancing the clarity and reliability of signals. These algo-
rithms are particularly important in wireless communication, where overlapping frequencies and en-
vironmental noise can cause significant interference. By applying Fourier transforms and other signal
processing techniques, these algorithms help isolate and eliminate sources of EMI, improving the
overall performance of communication systems.

Summary

In conclusion, the integration of programming and electromagnetism has opened up vast op-
portunities in research and industry. Numerical methods like finite element analysis (FEA) have en-
abled the detailed simulation and optimization of electromagnetic devices, from simple circuits to
complex antennas.

The application of algorithms and computational techniques has also allowed scientists and
engineers to tackle problems that were once unsolvable or too complex to analyze manually.

Solving Maxwell’s equations numerically has become one of the cornerstones of computational
electromagnetics, and the use of Fourier transforms in wave analysis offers a powerful tool in under-
standing electromagnetic waves and their behavior. The growing use of machine learning and artifi-
cial intelligence in this field further enhances the potential for optimization and predictive modeling,
especially in areas such as electromagnetic interference and wave propagation.
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From the early days of electromagnetic theory to today’s cutting-edge simulations, program-
ming has evolved into an essential skill in the electromagnetics domain. It allows the modeling, sim-
ulation, and optimization of systems that are vital to modern technology, including communication
networks, medical devices, and even space exploration technologies. In this article, we have explored
some of the key intersections between programming and electromagnetism, focusing on numerical
methods, FEA, and practical applications in antenna and circuit design.

The future promises even more exciting developments as computational tools continue to ad-
vance, offering ever-more sophisticated ways to understand and manipulate electromagnetic fields.
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Onomastics is considered as a linguistic science, which deals with the study of the essence of
proper names, their functional specificity, origin, development and connection with all levels, or tiers
of language, the theoretical and practical significance of onomastic science itself, as well as its links
with other sciences [3, 531]. In literature, it is of particular importance as an important tool that helps
to deepen understanding of characters and themes.

The names of characters often contain information about their personalities, social status, and
even predetermine their fates. Thus, analysing names allows the reader to better understand the psy-
chological aspects of the characters. Authors often choose names that emphasise the conflict or inter-
nal struggle of a character, which gives the text additional depth [2].

In addition, the use of historical, mythological or cultural allusions in names creates a certain
context that deepens the perception of the work. Such names help to reflect the era, nationality or
social realities in which the events unfold. Onomastics also allows for the creation of images and
symbols, as names can not only denote characters but also serve as symbols, evoking certain associ-
ations and adding layers of meaning to the narrative.

The method of comparison and contrast between character names emphasises the conflicts and
themes of the work, and reveals the contradictions between the characters, increasing dramatic ten-
sion. The emotional and psychological load of names gives the reader a certain impression of the
character before he or she even begins to appear in the action. This is especially effective in genres
based on deep internal conflicts and mystery.

A character's name in literature can serve as an important symbol that not only designates the
character but also conveys many additional meanings. In most cases, authors choose names with
meaningful connotations, which allows for a deeper understanding of the characters' personal quali-
ties and inner world. For example, a name may reflect character traits such as strength, weakness,
kindness, or anger, allowing the reader to immediately get an idea of who they are dealing with [1].

A character's social status can also be emphasised through their name. Names common among
certain walks of life or different cultures become markers of sorts, making it clear to which class,
culture or era the character belongs. This helps the reader to become more aware of the context in
which the action takes place and generates interest in the social dynamics within the work [1].
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A character's role in a story is also often defined by his or her name. Important or iconic names
can indicate his or her function in the story, whether as a hero, antagonist, or minor character. This
approach not only helps to structure the narrative, but also infuses it with additional meanings where
the name becomes part of the overall composition [4].

The name of a character in the literary works of great Russian writers such as Pushkin, Tolstoy
and Dostoevsky serves as an important link for understanding the ideals, personal tragedies and psy-
chological aspects of their characters.

In Alexander Pushkin's Eugene Onegin, the name Eugene becomes a personification of roman-
tic ideals. It evokes associations with nobility, striving for freedom and at the same time with inner
emptiness. The main conflict of the hero, his disillusionment with romantic dreams and his search for
the meaning of life, is strongly linked to his name, which emphasises the tragedy of Eugene, who is
trapped in his own expectations and social norms.

Leo Tolstoy in War and Peace also actively uses the naming of characters, which contributes to
their in-depth perception. The names of such characters as Pierre Bezukhov and Andrei Bolkonsky
are filled with meanings reflecting their personal and social aspects. Pierre, with his unusual name,
symbolises his search for his place in the world, his quest for truth and understanding, while Andrei's
name is associated with a longing for heroism and at the same time with inner torment. This approach
to the creation of names reinforces the multi-layered nature of the characters and helps the reader to
see their inner struggles against the backdrop of historical events.

In Fyodor Dostoevsky's Crime and Punishment, the names of the characters become key to
understanding their psychological state. The protagonist, Rodion Raskolnikov, whose name refers to
the concept of schism and contradiction within himself, illustrates a deep inner conflict and struggle
between morality and ambition. Through the name, the author penetrates into the character's psychol-
ogy, demonstrating his inner contradictions and his desire to justify his actions.

Thus, in the works of Pushkin, Tolstoy and Dostoevsky, names do not simply fulfil the function
of designating characters, but act as powerful symbols reflecting romantic ideals, social status and
deep psychology of the characters. Analysing names in the context of these works allows the reader
to understand more fully the inner world of the characters and the transformations they experience
against the background of the plot.

Also, in literature, the names and surnames of characters often act not only as designations, but
also as metaphors, capable of conveying deeper themes and motifs of works. Onomastics in this con-
text becomes an integral part of the author's symbolic language, which helps to create a multilayered
meaning.

For example, in Pushkin's works, the name Eugene not only reflects romantic ideals, but also
serves as an allusion to the broader theme of the search for the meaning of life and inner freedom.
His connection to his ideals contrasts with the reality in which he finds himself, which emphasises
the tragic nature of his existence. This approach to naming allows the main theme of the work — the
contradiction between high aspiration and ordinariness — to be visualised.

Leo Tolstoy in his epic ‘War and Peace’ also masterfully uses the surnames of the characters
as metaphors. For example, Bezukhov's surname, which symbolises unattachment to material goods
and the search for true value in life, helps to emphasise Pierre's main goal. Tolstoy creates not only
individual portraits of the characters, but also shows them in the context of historical and social real-
ities, linking their names and surnames to profound philosophical questions about war, peace, and
human destiny.

Dostoevsky, for his part, uses names and surnames very subtly in Crime and Punishment to
emphasise the psychological states of his characters. For example, Raskolnikov's surname indicates
his split personality and inner contradictions. This name becomes a symbol of his search for justice
and his path to self-discovery, reflecting the common themes of guilt and redemption that permeate
the entire work. Dostoevsky masterfully shows how names can not only denote characters, but also
serve as a key to understanding their inner world and deep motives.

It is worth noting that in literature, first and last names have a multi-layered metaphorical sig-
nificance. They not only identify characters, but also express deeper themes and ideas, linking them
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to the very context of the work. Understanding onomastics as metaphor helps readers deepen their
analysis of the text and reveal the complex emotions and conflicts that underlie each image.

Onomastics in Russian literature occupies a central place in the creation of multi-layered and
profound images, which makes it an integral part of the procedural and semantic perception of texts.
Names and surnames in the works of such great authors as Pushkin, Tolstoy and Dostoevsky do not
simply fulfil the function of designating characters, but become symbols, metaphors and allusions
reflecting their inner conflicts, social status and philosophical ideas.

In each of the works considered, names give the reader the opportunity to penetrate into the
psychology of the characters, to understand their aspirations and contradictions, and to feel the con-
text in which they act. The name Eugene in Pushkin's work represents romantic ideals and their tragic
consequences, while Tolstoy's surnames emphasise the social and philosophical aspects of his char-
acters' lives, and Dostoevsky's Raskolnikov becomes a symbol of the internal struggle between good
and evil.

Thus, the significance of onomastics in Russian literature lies in its ability to enrich the text,
deepen interpretation, and evoke deeper emotional and intellectual responses in the reader. Under-
standing the names and surnames at the centre of literary works opens up new horizons for analysis
and allows us to see how authors convey their ideas, conflicts and aspirations through this significant
detail. Onomastics becomes a link between the characters and the reader, making reading a fascinat-
ing journey into the world of human emotions and relationships.
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