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TEXHHUYECKHUE HAVKHU

KA3HOBCKU Haszap JIMuTpueBud
cTyaeHT, Ka3zaHCKMIT HalMOHA/IbHbBIN UCC/IeA0BATEeNbCKII TEXHUUECKUIT YHUBEPCUTET
numenu A. H. Tynonesa, Poccus, r. Kazanp

UHTEJ/VIEKTYAJIbHASI CUCTEMA MOHUTOPUHTA
TEXHUYECKOI'O COCTOSSHVSI ObOPYIOBAHUS
HA OCHOBE AHAJIN3A BUBPALIMOHHbBIX CUTHAJIOB

AHHOmauus. B cmamee paccmampugaemcst pa3pabomxa UHmMe1eKmyansHoll cucmemost MOHUMOPUH2a MeX-
HUYECK020 COCMOSIHUS NPOMBIULTEHHO020 000pY008AHUS HA OCHOBE AHANU3A BUOPAYUOHHBIX CUZHAN08. [IpedioxceHa
apxumexmypa cucmemal, 8KAUAOWASL MOOYSU cOopa daHHbIX, npedobpabomKu CuzHAN08 U Kadccugukayuu oe-
(hexmos c npumeHeHUeM a120pUMmo8 MawuHHozo0 00yueHus. IIpusedeHst pe3yivmamast IKCNePUMEHMAILHOL NPO-
sepKu, noomeepxcoarujue 3¢ pexmusHocms pazpabomaHHozo nooxooa.

Kniouessle cnoea: subpoduazHocmuxa, MOHUMopuHz 060py008aHus, MawiuHHoe obyueHue, AHaauU3 CUzHAa108,
mexHuueckoe cocmosiHue, npedukmusHoe 00CIyxusaHue, 6bicmpoe npeodpasosarue dOypoe.

BBepenue

CoBpeMeHHbIe IPOMBIIIIEHHbIE TTPEAIIPUITHS
3KCIUTYaTUPYIOT 3HAUMTEIbHBII MapK Bpallarole-
rocsi 060pyIOBaHMS: IEKTPOABUTATENN, HACOCHI,
KOMITPECCOPBI, PEIyKTOPhl. BHe3ammHble OTKa3bl
9TUX arperaToB MPUBOIST K HE3aIJIAaHUMPOBAHHBIM
MIPOCTOSIM U CYIIECTBEHHBIM 9KOHOMMWYECKUM I0-
TepsMm. [To maHHBIM psiga uccaegoBaHuit, 1o 70%
OTKa30B BpalaoONIerocss 0O60pyIOBaHUSI COIPO-
BOXKIAIOTCS XapaKTEPHbIMM M3MEHEHMSIMU BUO-
PALMOHHBIX CUTHAJIOB 3a0JIT0 IO MOMEHTA pas3-
pymenuss [1]. dTo gemaer BUOPOAMATHOCTUKY
HauboJIee MepcreKTUBHBIM METO/IOM PaHHETro 06-
HapykeHUs nedeKToB.

TpaauIoHHbIe METOAbI BUOPALIMOHHOTO KOH-
TPOJISI TPeOYIOT Y4acTUs BbICOKOKBaIMOUIIMPO-
BaHHOTO ITePCOHAJIA U HOCST MepUOINYUeCKUIi Xa-
pakrtep. [I[pyMeHeHMe METOOOB MaIllMHHOTO 00Y-
YyeHMsI ITI03BOJISIET AaBTOMATM3MPOBATH ITPOLIECC
pacrio3HaBaHus 1edeKTOB, IEPENTH K HeIPepbIB-
HOMY MOHUTOPUHTY U Peayin30BaTh KOHIIEIIIVIO
MIPeIVKTUBHOTO TEXHUUYECKOTO O6CTy:KMBaHMs. B
HaCTOsIIIEel paboTe MpeIoKeHa apXUTEKTYpa UH-
TeJUIEKTYalIbHOI CHUCTEeMbl MOHUTOPUHTA, OpUeH-
TUPOBAHHOM Ha IMpaKTUYeCKoe TpUMeEHEHNE B
YCJIOBYMSIX IIPOMBIIIVIEHHOTO ITPOM3BOACTBA.

MeToabl M cpeAcTBa JUATrHOCTUKU

OCHOBOJI CHCTEMBI SIBJISIETCS aHaIM3 BUOpaIyi-
OHHBIX CUTHAJIOB B YaCTOTHOI 006Jy1acTh. BricTpoe
npeo6pasoBanme ®ypoe (BIID) MO3BOISIET BhIJE-
JIUThb YaCTOTHbIE COCTaBJSIIOLIME, XapaKTepHbIe
IJIST pasAMYHBIX TUITOB IedeKToB. JledeKThl MojI-
IIMITHMKOB MPOSIB/SIOTCS HA YaCTOTax MepeKaThl-
BaHus Ten Kauenusi (BPFI, BPFO), muc6anaHc po-
TOpa — Ha 060POTHOJI YacTOTe U e€ rapMOHMKaX,
pacieHTpOBKa — Ha yIBOEHHO 000pOTHOI ua-
crore [2].

IlJis aBTOMAaTUYECKOI Kiaccuurauym gedek-
TOB MPUMEHSIIOTCSI aJITOPUTMbI MAIIMHHOTO 00Y-
yeHusl. B HacTosteit paboTe MccaeqoBaHbl CIemy-
Io1lMe TIOJIXOMbI:

e  MeTof ONOPHBIX BeKTOPOoB (SVM) mst 6u-
HapHOI KnaccuduKauum «<HopMa/medeKT»;

e  HeNpOHHas CeTh C IJIMHHOI KPaTKOCPOU-
Hovi namsaTblo (LSTM) pnis aHanusa BpeMeHHBIX
pSIIOB;

e ajgropuTM ciydyaitHoro Jieca (Random
Forest) i1 MHOTOK/IACCOBO¥ KacCUpUKaLUU TH-
OB Je(eKTOB.

IMpu3HaKOBOE MPOCTPAHCTBO HopMUpPYyeTCs Ha
OCHOBE CTaTUCTUUECKUX XapaKTEePUCTUK CUTHAJA
BO BpeMeHHOI 067acTu (CpelHEeKBaApaTuUecKoe
OTKJIOHEeHMe, IKCIIeCC, MMK-(GaKTop) ¥ aMILIATY/I-
HBIX 3HAUEHU CIIeKTPaIbHbIX COCTABJSIONINX, CO-
OTBETCTBYIOUUX AUATHOCTUUECKUM YaCTOTaAM.
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Anroputm o6paboTku BUOpaLMOHHOrO CUrHaNa

Coop lNonocoBan

HopmMupo- bN® WN3BneuyeHune Knaccudum- IuarHos
CUrHana dhunpTpauna BaHUe NMpU3HaKoB KaTtop ML U NPOrHo3
NaTtumk + ALIMN 500-10000 u Z-score N=4096 RMS, 3kcuecc, Random Forest Tun petekTa,
nuK-hakTop /LSTM cpok TO

HYacTtoTHaa obnacTb:
amnnuTyasl Ha BPFI, BPFO,

0BOpPOTHOW YacToTe

BpeMeHHAA ob6nacTb:
RMS, o, skcuecc, nuk-thakTop

|nedeKT NoAWWNHUKa / pacleHTPOBKa

Knaccol pedekrToB: BuiBon;:
HopMa / aucBanaHc / BEpOSATHOCTh AeekTa,
pekoMeHgaumn no TO

Puc. 1. Anzopumm 06pabomku eubpayuoHH020 CuzHaIa

ApxuTeKTypa CUCTEeMBbI

[lpennaraemasi cuctemMa COCTOUT U3 TPEX
(YHKIVOHAIBHBIX YpOBHei. Ha HIDKHEM ypOBHeE
pPacmoyiosKeHbl  MMbe303JIeKTpUUYeCckue OaTIUKU
BUOpaIMy, YCTaHOBJEHHbIE HA KOpITycax MO/I-
HIMITHUKOB KOHTPOJMPYEMBbIX arperatoB. AHao-
TOBBINi CUTHa/ OLMGPOBBIBAETCS 16-paspsaHbIM
AIIIT ¢ yacToOTOM AMCKpeTU3aluu He MeHee 25,6
K[, UTO COOTBETCTBYeT PeKOMEHIAlUsIM CTaH-
nmapta I[SO 10816.

CpenHuii ypOBeHb pealM30BaH Ha ITPOMBIIII-
JIEHHOM KOHTpOJIJIepe U BBITIOJNHSET 3aJauu rnep-
BUYHOI 00paboTKu: GMIbTpaINio, HOPMUPOBa-
Hue, Beruncyienue BI1® u popmupoBaHme BeKTOpa

MMpM3HaKoB. [lepenava JaHHBIX Ha BEPXHUN ypoO-
BeHb OcyIecTBisieTcs 1o nporokony OPC UA, uto
obecIieuBaeT COBMECTMMOCTb C CYIIECTBYIO-
uumvu ACY TII npeanpusitTus.

Bepxuuii ypoBeHb IIpeAcTaBjsieT co00ii cep-
BepHOe NPpUIOXKeHMe, peain3ylollee MOAYIN Xpa-
HEHUSI TaHHBIX, MHMepeHca 00yYeHHBIX MOAeein
MAaIIMHHOTO 00yueHMs] u Busyanausauuu. Onepa-
TOP TMoIyYaeT MHGOPMALIMIO O TEKYIIIEM TeXHIYE-
CKOM COCTOSIHMM OOGOpYIOBaHMUSI uepe3 BeO-UH-
Tepdeiic c ykasaHMeM BEPOSITHOCTY HATMUMS KaxK-
moro tuma gedeKkTa M PeKOMEeHAYEMOIO CpoKa
MIPOBEIEHNS TEXHNUECKOTO OOCITYsKMBAHMSI.

TpéxypoBHeBasa apXUTeKTypa cucTeMbl BUGPOMOHUTOPUHIra

- NaTtuuk JaTtuuk
HWXHUN subpaunu 1 subpaunn 2
YPOBEHDb

JaTtyuk Nartumnk
Bubpaunm 3 subpauvm N U

- ALN + dunbTpauus BlN®d-ananus N3BnevyeHune
CPEOHNN OuckpeTnsauma 25.6 kl'u YacTOTHbLIW CNeKTp NpusHakos
YPOBEHb
OPC UA
basa paHHbIX ML-mopens Beb-unrepgenc OnoBeweHune
i\:g)b:x }i ’H{ i/l XpaHenue curHanos —» kKnaccudukauma nedexkTos —h Bulyanmsauus e onepatopa
'POB >

Puc. 2. TpéxyposHesas apxumexkmypda CUcmembl 8UOPOMOHUMOPUH2A

DKCIIepUMMEeHTa/IbHAs IPOBEPKa

Il o6ydyeHUsS M MPOBEPKU MOIEJIeil MUCIIOb-
30BaH OTKPbBITHINI Habop maHHbIXx CWRU Bearing
Data Center (Case Western Reserve University),
coflepsKaIuii 3amucy BUOpauyuy MOIIIUITHUKOB B
HOpPMAaJIbHOM COCTOSIHMM M C MCKYCCTBEHHO CO-
30aHHBIMM OedeKTaMy YeThIPEX TUIIOB: AedekT

BHYTPEHHEro KoJIblla, Je(eKT HapyKHOT'O KOJIbIIA,
IedekT Tesna kaueHus u gedekT cenaparopa [3].
O6yueHne TpoBoaAMIOCh Ha 70% BBHIOOPKM, Te-
CcTUpoBaHue — Ha octaBmmxcs 30%. CpaBHUTEb-
Hble Pe3yabTaThl KiIaccMDUKAIUU II0 METPUKeE
TOYHOCTH (accuracy) NpuBeJeHbI B TabINIIE.
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Tabnuua

TouyHOCTh KiIaccuuranum nedeKToB MOTINITHUKOB

Meton k1accupuKramumn TouHOCTB, %
MeTo[ ONTOPHBIX BEKTOPOB (SVM) 91,4
Ciryuaiinblii 1ec (Random Forest) 94,7

Heiiponnas cets LSTM 97,2

Hawmnyummii pesynbTaT okasaaia HelipoHHas
ceTb LSTM: TouHOCTD KiIaccubuKaIuUy coCTaBuIa
97,2%, UTO CBUIETEIbCTBYET O BBICOKOI 3ddek-
TUBHOCTU TIPeAJIOKeHHOTO noaxona. Mertop, ciy-
yaifHOTO Jeca obecreums TOYHOCTb 94,7% mpwm
3HAUUTETbHO MEHbIINX BbIUMCIUTEIbHBIX 3aTpa-
TaX, 4YTO [ejlaeT €ero IMpPeAIOUTUTE/bHbIM [IJis
BCTPOEHHOI peanu3alyuyM Ha MOPOMBILIIEHHOM
KOHTpoOJIepe.

3aKjaoueHne

B cratbe mpencTaB/ieHa apXUTEKTypa MHTeN-
JIEKTyaJbHOM CUCTEMbl MOHUTOpPMHITA TeXHUYe-
CKOT'0 COCTOSIHMSI 060PYI0BaHMsI, OCHOBAaHHOV Ha
aHaM3e BUOPALMOHHBIX CUTHAJIOB U aITOPUTMAax
MaIlMHHOTO o06yueHus. Pa3zpaboTaHHass TpeEx-
YpOBHEBas CTPYKTypa o6ecrieurBaeT HelpepbiB-
HBI COOp AAHHBIX, UX 00pabOTKY B peabHOM Bpe-
MEHM U CBOEBpPEMEHHOe MHGOPMMUpPOBaHME Iep-
COHAaJIa O pa3BUBAIOLIVXCS HedeKTax.

OKCIlepyMeHTa/bHasl IIpoBepKa Ha Habope
JaHHbix CWRU moaTBepauia BbICOKYI0 TOYHOCTb
kinaccubukanum (mo 97,2% nmns momenu LSTM).
[TepcriekTBaMM JanbHENIINX UCCIETOBAHUIA SIB-
JISIOTCSI TeCTUPOBAHME CUCTEMBI Ha peajbHOM
MIPOM3BOACTBEHHOM 000PYIOBAaHNUY, PacIIpeHNe

6a3bl IMArHOCTUYECKMX MPU3HAKOB 3@ CUET aKy-
CTUYECKOM SMMUCCUU U TOKOBBIX CUTHAJIOB, 4 TAK)KE
paspaboTKa amanTMBHBIX MOJEJeit, YIUTHIBAIO-
MIMX U3MEHEHME PEXMMOB PabOThI arperaTos.
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AN INTELLIGENT SYSTEM FOR MONITORING THE TECHNICAL CONDITION
OF EQUIPMENT BASED ON THE ANALYSIS OF VIBRATION SIGNALS

Abstract. The article discusses the development of an intelligent monitoring system for the technical condition
of industrial equipment based on the analysis of vibration signals. The architecture of the system is proposed, which
includes modules for data collection, signal preprocessing and defect classification using machine learning algo-
rithms. The results of experimental verification confirming the effectiveness of the developed approach are pre-

sented.

Keywords: vibration diagnostics, equipment monitoring, machine learning, signal analysis, technical condition,

predictive maintenance, fast Fourier transform.
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BOEHHOE AEJO

AKYJIBIINH Bacuanii CepreeBuu
coTpypHuK, Akagemuu ®CO Poccun, Poccug, r. Open

HayuHulii pykosodumens — compyoHuk Akademuu @CO Poccuu [udenko ITasen Muxaiinosuu

KOMIIUIEKCHBIV AHAJII3 METO/IOB OBHAPY KEHUS
Y TIPOTUBOJIENCTBUS BE33KUITAJKHBIM HAZIBO/THBIM AITMIAPATAM
B ITPUBPEXHOI 30HE

AHHOmMauus. B cmamoe nposooumcst CUCmeMHblll aHANU3 yepo3, co30asaemoix YOapHsiMu 0e33KUNAXCHBIMU
kamepamu (B3K) 0151 80eHHO-MOPCKUX CUJI U UHGPpACmpYKmMypsl 8 npubpexcHslx 800ax. Paccmampusaemcs MHO-
20yposHesas apxumekmypa npomueodeticmeus, skauarwds paszsedxy, paduosniekmpoHHyio 6opvoy (POE), ku-
Hemuueckoe nopaxceHue u naccugHyio 3awjumy. Ocoboe sHuMaHue yoensiemcsi npobjiemam paHHezo 00HaApyHceHus
ManopasmepHsIx yeneti Ha poHe MOPCKUX 80IH U Oepez08blx noMex, a makxxice IppexmusHocmu agmomamusupo-
8aMHbIX cucmem ozHs. Ha ocHoge cpagHumeslbH020 AHAIU3A CYyuecmayowux mexHon02uli npednoxeHa uHmezpu-
POBaHHAs MOOeb 3aujumsl NOpma u KopabenvHozo opdepa, yuumolearoujdas IKOHOMUUECKYIO 1eneco00pa3HoCmb
npumMeHeHus1 d0p0o20CMosWUX pakem npomus 0ewésvix dpoHos.

Knroueesle cnosa: POB, kuHemuueckue memoost, POII, 6e33Kunax;cHole kamepd, pazeeokd.

COBpemeHHble 6e32KMUIaKHbIe HABOAHbIE all-
mapatsl (BHKA) kmaccupuimpyooTces 1Mo KOH-
CTPYKTMBHO-TEXHMUYECKUM IpMU3HAKaM M Ha3Ha-
yeHM10. K OCHOBHBIM THUIIaM OTHOCSITCSI MOTOPHbBIE
¥ CaMOHABOJSIIMECS KaTepa, HaABOIHbIE OYKCHU-
pyemble u nipeiidytonie miaTdopmbl, a Takke MO-
IyJibHbIE U MHOTOLIeieBble ammapaTrbl. Kaskabiit
KJIacC Mpejronaraer cuenuduueckue sKCIITyaTa-
IIMOHHbIE PEXMMBI U OOJIACTU IPUMEHEHMS, OT
MaTpy/JIMPOBAHMS A0 BHITIOTHEHMS aTaKyIOIIMUX 3a-
Iad. TuroBble apXUTEKTypbl YIIpaBIeHUsI Bapby-
PYIOTCS OT AMCTAHIMOHHOTO MWJIOTUPOBAHUS K
MOJTHOCTBI0 aBTOHOMHBIM CUCTEMAaM C pacmpeze-
JIEHHO JIOTUMKOM TIPUHATUS pellleHuii. BapuaHTbI
T10JIe3HO¥ Harpy3Ky BKIIOYAIOT CEHCOPHbIe 6JI0KM,
CpenCcTBa CBSI3M, TPY30Bbie MOIY/IM U GOeBbIe Jie-
MEHTBI, KOTOPbIE MOTYT OBITh OBICTPO ITEPECTPO-
€HbI B MOAY/IbHBIX IaTGopmax. Pasnnums B Kop-
MyCHBIX pelleHusix, cucTeMax MpuBOAa U UHTEep-
(deiicax yImpaBaeHMSI OMPENENIIOT TaKTUUECKUe
BO3MOXKHOCTM ¥ TpeboBaHMS K MPOTUBOIEI-
CTBUIO. BrICOKAst CKOPOCTb ¥ MAHEBPEHHOCTD B CO-
YeTaHUM C HU3KOI paiioNOKaIlMOHHON 3aMeTHO-
CTHIO YUIOKHSIOT 3a/1aUy OOHAPYKeHUS U KI1acCu-
dbukaium 1eseit Ha paHHUX cTaausIX. ['py30Moab-
€MHOCTb ¥ BO3MOXHOCTb MACKUPOBKU OTIpe[e-
JISTIOT TOTEeHIMAJTbHYIO OMAaCHOCTb MO MOIIHOCTU

[M0JIE3HOM HAarpy3Ku U CKPbITHOCTU OeicTBuit. Tu-
TTOBbIE CIIEHAPUM YTPO3 B IPUOPEKHOI 30HE OXBa-
THIBAIOT POHMKHOBEHME B 3aKPBIThIe aKBATOPUMN,
arakuM Ha OeperoByio MHGPACTPYKTYpy M CyAa,
YCTaHOBKY WJIM JOCTaBKY B3PbIBUATHIX YCTPOICTB.
I OTIOTHUTETbHBIMM PUCKAMMU SIBJISIIOTCS OJIOKMPO-
BaHMe CYIOXO[IHbIX KaHAJIOB ¥ cOOp pa3BenmaH-
HbIX, KOTOpPBIi MOXET MpenumecTBOBaTh 6olee
MacIITaGHbIM HeiicTBUsIM. KoMOMHALVST BO3MOXK-
HOCTeJ! 10 CKPBITHOCTU, MOOMIBHOCTY ¥ MOMY/Tb-
HOCTM TIOBBIIIAET YCTOMUMBOCTD TAKUX ClIeHApUEB
” TpebyeT KOMILIEKCHBIX Mep OOHApYKeHUS U
HeMTpann3alun.

PagmonokalMoHHbIe CUCTEMBI ITPUOPESKHOTO U
CYA,0BOTO 6a3MpPOBaHMS ITPOEKTUPYIOTCS C YIETOM
KOMITPOMMCCA MeEXOy pabouum [Oyuana3oHOM U
paspelamieii CrtoCOOGHOCTbI0O HA MaJIbIX MMUIIIe-
Hsax. KOpOTKOBOJIHOBbIE OMaIa3oHbl 00ecIeun-
BalOT O0jiee BBICOKOE MPOCTPAHCTBEHHOE paspe-
IIeHue TPy OTPaHNYEHHO JaTbHOCTY U TyBCTBU-
TEJLHOCTU K MOPCKMM TIOMEeXaM, TOT/ia Kak 6osee
IJIMHHBIE BOJIHBI HAIOT GOJBIIYI0 30HY 0630pa Ha
yoaseHuu. Paspelnamomas CIIocOGHOCTh IO Ma-
JIBIM HaJBOAHBIM II€JISIM OIIPEEJISIETCS HE TOIbKO
IJIMHOV BOJIHBI, HO ¥ TTapaMeTpaMy aHTeHHBI, I10-
JIOCO 4acTOT U HpUMeHseMoi 06paboTKOi Cur-
Haj0B. MOpCKasi TIOBEPXHOCTh TeHepUpYeT JIOK-
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Hble OTpakeHMs M KBa3MHENPepPbIBHbIN (HOH, UTO
TpebyeT Crenuaau3upoOBaHHbIX AJITOPUTMOB ITO-
JaBJeHNUsI TIOMeX UM aJanTUBHON (QuibTpauuu. B
YCJIOBUSIX TIPUOPEXKHON 30HBI BIAMSHME JIOKHBIX
11eJieli ¥ MOPCKOT'O BOJTHEHMSI CYIIIECTBEHHO TTOBBI-
maeT TpeGOBaHMS K YaCTOTE CKAHMPOBAHUS U
MIPOCTPAHCTBEHHOMY ITOKPBITUIO PaaMOIOKaIA-
OHHBIX KOMILIEKCOB. ITOBBbIIIEHHAs YacToTa 00-
30pa CHIKAeT BpeMsI HEIpPEephIBHOTO CJIEIMOro
OKHA ¥ YIIy4IllaeT BEPOSITHOCTh (PyUKcanym 6bICTPO
MmaHeBpupyloniux BHKA, HO  yBenuumpaer
HarpysKky Ha 00paboTKy JaHHbIX U CETb Iepegaun.
Ina obecrieueHNs] paBHOMEPHOTO MOKPBITUS MC-
TTOJIb3YIOTCSI MHOTOTIO3UIIVIOHHBIE U CEeTeBbIe ap-
XUTEKTYPBI, a TaKKe afallTUBHOE pacIipefeieHne
VIJI0B 0630pa U PEXXMMOB paboThl CEHCOPOB. VH-
Terpauus ¢ IPyTMMU TUIIAaMM CEHCOPOB U IIpUMe-
HeHMe MeTOJOB CHMHTe3a amnepTypbl U JOIIePOB-
CKOJ1 00pabOTKM MOBBIIIAIOT JOCTOBEPHOCTD KIac-
cuduUKau MajbIx Lieseii.
OnTuko-uHdpakpacHble ¥ BHU3YaJIbHbIE CU-
cTeMbl 06/1a1aI0T OrPaHMYEHUSIMM TI0 JaTbHOCTH,
KOTOpbIE 3aBUCSIT OT MPO3PAYHOCTU aTMOChepHI,
TTOTOAHBIX YCJOBMIT U YPOBHS OCBEIEHHOCTH. JIj1st
pacrio3HaBaHMs MaJIbIX HAJBOIOHBIX ILIATHOPM
TpebyroTcs cTabMaM3anys miaT@opmMbl U ONTHUYe-
CKOJI OCM B coueTaHuy ¢ UudpoBoii 06paboTKOI
M300paskeHMi1, BKIIOYAIONIEH yCUIeHue KOHTpa-
CTa M JITOPUTMBI BbIIEeIeHUs] KOHTYPOB. B ycio-
BUSIX C1a6071 OCBEIIEHHOCTY MUJTH ITPU HAJTUYIUUA TY-
MaHa 5(@GEeKTUBHOCTh MHACCUMBHBIX ONTUYECKUX
CPeCTB 3HAYUTEIBHO CHUKAETCS, UTO JIeJlaer Iie-
JiecooOpa3HbIM McHosb3oBanue MK-nuamnasoHa u
METO/IOB CJIMSHUS JaHHbIX. VIHTerpaiys Bu3yasib-
HbIX JAHHBIX C PaAMOJIOKAIMOHHON WHbOpMa-
LMel yayJiiaeT BepOSITHOCTb TIPaBWIbHON U EH-
TUGUKAIIUY U CHUDKEHME JIOXKHBIX TPEBOT.
AKyCTUUYECKME U TUIPOAKYCTUUECKME METOIbI
B MMpUOPEKHOI 30HE OMMPAIOTCS HA PETUCTPALI0
IITYMOBBIX ¥ TUIPOAMHAMMUYECKUX IIPU3HAKOB, T10-
JyJaeMbIX IACCMBHBIMM ¥ AaKTUBHBIMM CUCTE-
Mamu. [TaccuBHBIE CUCTEMBI (PUKCUPYIOT aKyCTU-
yecKue MOIMICH IBUTaTesiei U 00TeKaluero mo-
TOKa, TOIJIa KaK aKTUBHbIE CUCTEMBI HAIOT BO3-
MOYKHOCTDb JIOKQIM3alyUM 3a CUET XO-CUTHAJIOB,
HO UYyBCTBUTEJIbHBI K OTPAXKEHUSIM OT OeperoBoit
JMHUU U gHa. [IpubpeskHble OTpaskeHMs U BbICO-
KUii ypoBeHb (POHOBOTO ITyMa OT BOJIH, IIPMOOS U
CYyIOXOACTBA CHIDKAIOT COOTHOLIEHWE  CUT-
HaJI/LIyM ¥ 3aTPYOHSIOT BbIJe/NeHNMe IieeBbIX
MIPU3HAKOB. [IJIs1 MOBBINIEHNMS OCTOBEPHOCTH MC-
TTOJIb3YIOTCSI MACCUBBI ITPUEMHUKOB, METObI ITPO-
CTPAHCTBEHHOJ (GUIbTPAIUM U afalITMBHAs 06pa-
60TKa CUTHAJIOB C YUETOM MHOTOJIYYeBOCTH U TIe-
peMeHHBIX TUAPOPU3NIECKUX YCIOBUIA.

Vimentudukanus 1eyeil B MpUOPEKHON 30HE
OTNMPAEeTCs HA MHOTOKAHAIbHYIO MHTETpaInio pa-
IMOJOKAIIMOHHBIX, ONITUYECKUX U TTOBEIeHUeCKUX
MPM3HAKOB, YTO IIO3BOJIIET KOMIIEHCUMPOBATH
OTPaHMYEHHOCTDb KaskAOTO OTMIeJIbHOTO CeHcopa. B
KavyeCTBe BXOIHBIX XapaKTEPUCTUK UCITOTb3YIOTCS
rmapaMeTphsl PpaAaMoOJOKALIMOHHOM OTpaXKaloleil
CITIOCOOHOCTM U JIOTIIEPOBCKME IPU3HAKM, OITU-
yecKkye KOHTYPhI M MHGpPaKpacHble CUTHATYPHI, a
TaKke OMHAMMUYECKME T[apaMeTpbl BVDKEHUS,
BKJTIOYAst MpOGM/Tb CKOPOCTU U MaHEBPEHHOCTb.

Inis mpemoTBpallleHMs1 TPOHMKHOBeHMs BIK
MICITONIBb3YIOTCS pU3MUeCcKMe 6apbepbl ¥ MHKEHep-
Hble pellleHus, IpeACcTaBsgione cob6oit 6a30BbIi
CJIO¥ 3alUThI, BKITIOYAIOIMIT MOPCKUE 3arpaxzie-
HMUSI, IUTIO30BbI€ COOPYKEHUS U OyeBble CUCTEMBI
IJIST OTPAaHMYEHMST JOCTYIa B KPUTUUECKME aKBa-
Topun. Takue KOHCTPYKIMM MOTYT ObITh BBIIOJI-
HEHbI B BU[Ie TTOABOAHBIX OIPaskAeHMIA, TaTyOHbIX
mperpajg ¥ KOHTPOJMPYEMbIX IIII030B, KOTOPbIE
CHMKAIOT MAHEBPEHHOCTh MaJIbIX 6e33KUTasKHbIX
HaJBOJHBIX allllapaToB U 3aTPYIHSIOT UX ITPOHUK-
HOBeHMe. OTpakgeHns TakoKe CO34aI0T IeHTPaTA-
30BaHHbIe KOPUAOPHI TIOX0a, UTO 0bJierdaeT 3a-
Jlayy CEHCOPOB M CPEeICTB COIPOBOKAEHMUS TP
MTOATBEPKIEHNM YTPo3bl. IIpy MPOEKTUPOBAHUM
TpebyeTCsT YIUTBIBATD TUAPOIOTUUECKME YCIOBUS
U TpebOBaHUSI K OOCIYKMBAHUIO, TTIOCKOJIbKY He-
MPaBWIBHO CITPOEKTUPOBAaHHbIE Gapbepbl MOTYT
MIPEISITCTBOBATh CYOOXOMCTBY U paboTe 6Gepero-
BOVM MHMpacTpyKTyphl. IDGEKTUBHOCTD WHXKE-
HEPHBIX MepP YCUIUBAETCS TIPU UHTErPaIum C CU-
CTEMOVI OOHAPYKeHUS U YIIPABIeHNs, TT03BOJISIO-
IIeit orepaTUBHO 3aKPhIBATh IITIO3bI U aKTUBUPO-
BaTh 3aIllMTHbIE 3JIEMEHTHI B OTBET Ha IMOATBEP-
KOEHHYIO YTPO3y.

IeakTUBUPYIOIIME TEXHOJOTUM  BKIIOYAIOT
aKyCTHYeCKMe, 3IEKTPOMArHUTHBIE ¥ ONITUYECKME
Cpe[cTBa, HalleJIeHHble Ha BPEMEHHYIO Te3aKTHU-
BallMIO VI BhIBEIEHME U3 CTPOST HAaBUTALIIOHHBIX
¥ KOMMYHMKAIIMOHHBIX moacucteM BHKA. Axy-
CTUYECKMe MMIYIbChI M HATlpaB/IeHHbIE 3JIEKTPO-
MarHUTHbIE BO3MAEMCTBUS CIIOCOGHBI HapyIIaTh
paboTy JAaTYMKOB M PAAMOCBSI3M Ha OINpPeIeEH-
HOJi IVICTAHIMM, OIHAKO UX 3¢ HEKTUBHOCTH OTpa-
HUUYMBAETCS NATbHOCTBIO AEMCTBUS M HaIUdMeM
9KPaHOB MUJIU IIOMEXOCTOMKMUX KOMIIOHEHTOB Y all-
napara. CoBpeMeHHas poccuiickasi pa3paboTka, B
06771aCTY 2JIEKTPOMArHUTHOTO OPYXKMSI — «AJia-
oyra», meroHupys Ha BbicoTe 200-300 meTpoOB,
CIIOCOOHA HENTPaNn30BaTh BCIO PagMO3JIEKTPO-
HUKY B paguyce 3,5 KM, JUIIUB ITOAPa3aeIeHUs
YPOBHS 6aTaIbOHA WM TI0JIKA CPEJCTB KOMMYHM-
KaIuu, yIpaBIeHs 1 [eJieyKasaHusi. DTo ITpeBpa-
IMIAaeT TEeXHUKy IMPOTMBHMKA B OeCroje3HbIi
jiom. OTITHYecKue TIOMeX) U OC/IeIUIeHue CEeHCOo-
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pOB 3(pdeKTUBHBI ITPY O6IM3KOM B3aMMOIENCTBUA
M TIpU HaJUUMUM TPSIMOI BUOMMOCTHU, HO COMIPSI-
>KeHbI C PUCKOM BO3LeiCTBMSI HA CTOPOHHME CyLa
1 6eperoBbie 0OBEKTHI. BEIOOP TaKMUX TEXHOJIOTUIA
IO/DKeH OMMPaTbhCsl Ha OLEHKY Lieseii, YCIOBUI
cpenbl M OOMYCTUMBIX MOG0UHBIX 3 dekToB. Ku-
HeTUYeCcKue MeTONbl TepexBaTa ¥ YHUUTOKeHUs
MIpeIIoNaraloT MpuMeHeHue GeperoBbIX U MOP-
CKUX CpencTB mjst (U3MUeCKOoii HeiTpaausalun
1leJin B TIpefesiaXx TaKTUUeCKUX CXeM IepexBara.
Takue ormepanuu TPeOYIOT BBICOKOI TOUYHOCTU
HaBegeHMs] ¥ KOOPAMHALUM, UTOObI MUHUMMU3U-
pOBaThb PUCKU [IJI TPAKIAHCKUX CYHOB U IIpU-
OpeskHOlt MHQPPACTPYKTYPhI, UTO TMPEIbSBISIET
cTporue Tpe6oBaHMS K CUCTEMAaM IeJIeyKa3aHus U
KOHTPOJTIO TOO0YHBIX 3P GhEKTOB.

[IpoBefeHHBI aHAIN3 METOIOB BBISIBIEHUS U
MIPOTUBOIEICTBUS Oe39KUIIaKHBIM KaTepaM I103-
BOJISIET CIe/aTh BBIBOJ, YTO COBpEeMEeHHas yrposa
CO CTOPOHBI MOPCKMX GECITMIOTHBIX CCTEM HOCUT
He JIOKaJIbHbIN, & CUCTEMHBIN XapakTep. YCTaHOB-
JIEHO, YTO HU OJIVH M30JIMPOBAHHbIN CIT0C06 OOHA-
PYKEHMSI UM HeNTpanu3aluyuy He obecreunBaer
YCTONUMBOI 3alIUTHI B YCOBUSIX MAaCCOBBIX aTak.
O60oCHOBaH Iepexo]; OT TPaAUIIMOHHbIX KMHETU-
YeCKMX METOJO0B O0OOPOHBI K MHOTOYPOBHEBBLIM
S1IeJIOHMPOBAHHBIM CUCTEMaM, The paauosJiek-
TPOHHOE TIo4aBjeHue, JazepHole u CBY-
KOMILJIEKCBI, ¥ TIaCCMBHBIE 3arpaXaeHns B3aMHO
JOTIOTHSIOT APYT Apyra.
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COMPREHENSIVE ANALYSIS OF METHODS FOR DETECTING
AND COUNTERING UNMANNED SURFACE VEHICLES IN THE COASTAL ZONE

Abstract. The article provides a systematic analysis of the threats posed by unmanned attack boats (UABs) to
naval forces and infrastructure in coastal waters. It examines a multi-level countermeasure architecture that in-
cludes reconnaissance, electronic warfare (EW), kinetic destruction, and passive protection. Special attention is
given to the challenges of early detection of small targets against the backdrop of sea waves and coastal interference,
as well as the effectiveness of automated fire systems. Based on a comparative analysis of existing technologies, an
integrated model of port and ship order protection has been proposed, taking into account the economic feasibility
of using expensive missiles against cheap drones.

Keywords: Electronic warfare, kinetic methods, electronic protection, unmanned boats, and reconnaissance.
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30JIOTAPEB Baagumup AnekcaHZpOBUY
npernogaBareib Kadeapbl OTHEBOJ MTOATOTOBKH,
[TepMcKMit BOEHHBIV MHCTUTYT BOMCK HALIMOHAIbHOM rBapaun Poccuiickoii @emepaiiym,
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AKTYAJIbHBIE ITPOBJIEMbBI U ITEPCIIEKTUBHBIE METO/Ibl BOPbBbI
C FPV-IPOHAMMU B YCJIOBUSX CITELIMAJIbHOM BOEHHOI OITEPAIIVU

AHHOmMauusa. B cmamoee paccmampusaiomcs akmyansHosie npobaemst npomuesodeticmeus FPV-dponam (First
Person View) 8 yc108usix cneyuanbHoli 80eHHOL onepayuu Ha Ykpaue. Pazpabomana mamemamuueckas Mooeb
IKOHOMUUeCKOU dpdekmusHocmu cpedcme 3awumal, yuumoslearwas crmouMocms yeau, CmoumMocmos slcmpend,
8epOsIMHOCMb NOPAXCEHUS U pasmep posi amakyroujux opoHos.

Knioueeste cnosa: FPV-0poH, npomugodeticmeue 6eCNUNIOMHbIM JleMAameibHblM annapamam, paouosnex-
mpoHHas 6opvba, nasepHoe opyxcue, CBU-opyxcue, OpoH-nepexsamuux, KOMnslomepHoe 3petue, Helipocemesoe
HasedeHue, IKOHOMUUECKAs dPdekmusHocms 000pOHBL, dUleNOHUposaHHasn 3awuma, FHSS, onmoeo10KoHHbIl

KaHas ces3u.

paHchopmarys CpeJiCcTB BOOPY>KeHHOM

60pb0bI, HabaOmaeMass B XOHe JIOKaJbHbIX
KoHpukToB 2020-2025 romos (Haropuslii Kapa-
6ax, Cupus, YKpauHa), XapaKTepu3yeTcsi Macco-
BBIM IIPUMMEHEHMEM MAaJIbIX OeCHMIOTHBIX JieTa-
TepHbIX anapatoB (BITA). Oco6oe MecTo B 3TOii
HuIle 3aHUMar0T FPV-IpoHBI — KOMMepueCcKu J0-
CTYITHbIE WUJIU CHeLMaJIM3UPOBaHHbIE aIllapaTsl C
aHaJIOroBOii MM LU(POBOI BUIeomepemavei,
yIIpaBJisieMble ONIepaTOPOM uepe3 OUYKU «OT Tep-
BOTO JINIIA».

CratucTuKa mpuMeHeHUsI (110 JaHHBIM OTKPbI-
TBIX MCTOUYHMKOB, 2024-2025 rr.): B 30HE CITelu-

e
-
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&
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aJbHOV BOEHHOM omepanum exxeMecsqyHO IpuMe-
Hsietcst ot 50000 go 100000 FPV-gpoHoB (puc. 1) ¢
06enx CTOpOH. [lonsl TIOPAKEHHOV TEXHUKU
(taHku, BMII, apTuanepuitckue CMCTeMbl) OT aTak
FPV-OpoHOB cocCTaBisieT, IO pa3HbIM OLIEHKAaM, OT
30% mo 70% oT Bcex 6e3BO3BPATHbBIX ITOTEPb 6pO-
HEeTaHKOBOI TeXHUKU. [Ipy 3TOM CTOMMOCTH Of-
HOro 3¢b@eKTMBHOrO IMOpaskeHusT (C YYETOM IIO-
Tepb IPOHOB Ha ITYTH K LieJIM) cocTaBiseTr ot 5000
1o 15000 most. CIIIA, Torga Kak CTOMMOCTD 3alliy-
maemoro ta"Hka — ot 500000 mo 4000000 mosi.
CIIIA.

Puc. 1. FPV - dpoH
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Ilena oguoro gpoHa cocrasiser $300-$2000,
UTO Jie/IaeT ero «pacXxOgHUKOM», B OTIIUUNE OT 3e-
HUTHBIX PAKeT CTOMMOCTBIO B IECSITKM ThICSY J,0JI-
JIapOB. OTO MEHSIET SKOHOMMKY BOJMHBI: CTOPOHA,
ucnosb3yoiast FPV, MoXeT mo3BOJIUTh cede mpo-
urpeiBath 10-20 APOHOB Ha OJHO TOPAKeHMeE
LIeJIM U BCE PaBHO OCTAaBaTbCs B BBIUTPBIILIE.

FPV-1poH crioco6eH MeHSTb TPaeKTOPUIO C TTe-
perpy3kamu 1o 10g, 4To 3aTpyIHSIET pacyeT yIpe-
xoeHus knaccuueckumu 3PK m cTpesikoBbIM Opy-
skmeM. I cpaBHeHMSI: Teperpyska UCTpeou-
Tess — 9g, 3eHUTHOI pakeTsl — 20-40g, HO pakeTa
CTOUT B COTHU pa3 JOPOXKE LeNMN.

B oTnnune ot aBTOMaTHMUeCKMX APOHOB, FPV
VIIPaBJISIETCS Ye/I0BEKOM, KOTOPbINi MOKET 06X0-

JAUTDb CTallMIOHAPHbIE ITOMeX!, paClio3HaBaTb Mac-

KMPOBKY, BbIOMpaTh YSA3BMMbIE MecCTa OpOHU
(KopMa, KpblIilla 6aIIHM) ¥ KOPPEKTUPOBATh TPaeK-
TOpUIO B peasibHOM BpemeHu. C 2024 roga hpukcu-
pyeTcsa maccoBoe mnpumMmeHeHue FPV-IpoHOB,

YIIpAaBJ/ISIEMbBIX IIO BOJIOKOHHO-OIITMYECKOMY Ka-

6emio (mvHa Kabens mo 10-20 km). Takue IPOHbI
IIOJIHOCThI0 HEBOCIIPUMMYMBBI K JIIOOBIM PaIuo-
momexam. JIjist BhIpaboTKM 3(PGEeKTUBHBIX METO-
0B 60pBHOBI HEO6XOAMMO ITPOAHAIN3YPOBATh QU-
3UYECKYI0 MPUPOAY CUTHANOB yrpasieHust FPV, a
TaKKe KOHCTPYKTUBHbBIE OCOOEHHOCTH, OIIPeIeIs-

o1e ya3BumMOCTH.

Tabinmuia

TakTUKO-TeXHUYECKNe XapaKTepuCcTuKu u ysispumoctu FPV-gpoHos

ITapameTp TunmoBoe 3HaUeHME

Va3BUMOCTD /
CII0CO0 BO3AEViCTBUS

IIpumeuanue

JlviamiasoH yrpas-
JIeHUS

2,4TTu; 868/915 MI'y

Bbicokast BOCIIpMUMMYMBOCTD K
3arpaauTe/JlbHbIM ITIOMeXaM
MoIIHOCThIO OT 10 BT Ha ya-

CTOTE

Y coBpeMeHHbBIX ITPO-
ToKOJIOB (ELRS) —
YCTOUYMBOCTD BbIIIIE
3a cuét FHSS

5,8 I'Tu (aHasnor); 2,4 I

Huamna3oH BUIeO0
(undpa)

TpebyeT MOIIHOTO TTO/IABIIE-
Hust (>50 BT) Ha y3Koii rosoce

I[Ipu nogaBaeHu BU-
Ie0 OTIepaTop TepsieT
OpMEHTALIIO

ELRS, Crossfire,

II
POTOKOI CBA3K ExpressLRS, Analog

OTcyTcTBuUe mudpoBaHUS B
OIO[IKETHBIX MOJIEJISIX — BO3-
MOSKHOCTD ITOJIMEeHbI KOMaH]T

[TponBMHYTBIE TPOTO-
koibl (ELRS 3.x)
uMeloT wndpoBaHue

Pexxuim moTepu Failsafe: 3aBucanmne /

HpI/I rJIylmeHmumn 6OJIBLIIMHCTBO
JAPOHOB ITIPpOOO/DKAaIOT TIOJIET

Kputnueckas ysi3pu-
mocTb P3B - 1esp He

CBSI3U BO3BpAaT / IPSIMO¥ TTONET .
M0 MHEePIUY WU IPSIMOM ucuesaer
TernnoBoJi ciep, Cnabbliit (a;mekTpoaBura- | TerioBbie TOJIOBKY CaMOHAa- MANPADS ¢ K I'CH
(MK-puamna3oH) TeJI/ Majioi MOITHOCTN) BelleHUsT Mas103dPeKTUBHBI Gecrioe3Hbl
DIIP (adderTuBHAs O6HapyskeHMe KIaccuye-
2 PJIC TIBO «Ha uTO
IIOBEPXHOCTD pac- 0,001-0,01 m ckumu PJIC BO3MOKHO
CMOTpeTh?»
cesTHMST) TOosBKO ¢ 300-500 M
EnvHCTBeHHBIN CIIO-
OnTOBOIOKOHHOE [TonHast HEBOCIPUUMUMBOCTD
Ka6enb 5-20 km €00 — KMHETUUeCKOe
yIIpaB/ieHue K JTIOOBIM pagyoIIoMexam
IOpakeHue
KnoueBoii  mapagokCc  OPOTUBOLENCTBUS: IMO3JIeKTpOoHHas 6Gopsba (POB) TpamuIMOHHO

Haubosiee MaccoBblit MeTop, (POB) HauMmeHee 3¢-
(exkTMBeH TPOTUB cOBpeMeHHbIX FPV-1poHOB 13-
3a FHSS u failsafe, a Han6oiee HamgEXHbII METO/I
(KMHETUYeCKOoe TIOpaskeHue) TpebyeT BbICOKOIA
TOYHOCTM HaBeIEeHMUSI U HU3KOW CTOMMOCTU BbI-
cTpena.3. AHanu3 MeTOLOB MPOTUBOAENCTBUS.
Bce usBecTHbIe MeTOnbI 60pBOBI ¢ FPV-mpoHamu
KJIacCMOUITMPYIOTCS Ha YeThIpPe OCHOBHBIX Kjlacca:
panros3IeKTPOHHbIe, KUHETUUEeCKNe, SHepreTuye-
CKMe ¥ TaKTUYeckue (MacKMpoBKa, o6MaH). Pa-

CUUTAETCSI OCHOBHBIM METOIOM. BaimesnsioT Tpu

roaxona:

1. IllupoKoIoj0oCHOEe 3arpaguTesibHOe TIITy-
nieHue (Sweep jamming). ['eHepalMsi MOIIHOJ
IIYMOBOJ IOMeXM B IIPOKO¥ mmosoce (oT 800 MI'
Io 6 I'Tu). dpgpexmusHocms: TPOTUB AaHATIOTOBBIX
cucreM — BbIcoKast (mo 90% cboeB). [IpoTuB 1ud-
poBbix FHSS (ExpressLRS) — Huskasa (meHee 10%
cb0eB, Tak Kak yacrora meHsiercst 200-500 pas B
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cekyHny). Hedocmamok: «ciaernuT» cOOGCTBEHHbIE
CpenCTBa CBSI3M Ha JeCSITKU KUJTOMETPOB.

2. IlpuuenbHOe (TOYEYHOE) raylIeHMe. AB-
TOMaTUYECKMI aHAIM3aTOp CIIEKTpa ompeznesseT
YacCTOTYy yIIpaBieHus KOHKPETHOro ApoHa (3a 0,1—
0,5 cex) 1 CTaBUT y3KOTIOJOCHYIO IoMeXy. dPdex-
mueHocmes npomue FHSS: TpebGyeT BpeMeHM Ha
aHalIu3 — 3a 9TO KaHaJ/ epecKakuBaeT. PeanbHO
paboTaeT TOMBKO C CUCTEMAMM CUHXPOHU3AIUU
«CBOM-4yXXO0M» (KOI[a U3BECTeH aJITOPUTM Iiepe-
CKOKa).

3. CnaiikoBble TOMeXM (MMIy/IbCHBIE). ['eHe-
palus CBepXKOPOTKIUX MMITY/TbCOB GOITHILION MOTIT-
HOCTM (COTHM BaTT) ISl MOAABIEHMUS BXOLHBIX
KackaJoB IpuéMHMKA. DPEGEeKTUBHO, HO OIaCHO
IUTSI COGCTBEHHOI 37IEKTPOHUKMA.

Kunernueckoe yHMuTOXEeHMe (OTHEBbIE Cpef-
CTBa):

1. CTpenikoBOe Opyxue (aBTOMAaTbl, BUHTOBKMU,
IpoboBuKM). DPdeKTuBHAsT TaTbHOCTh IpPo6O-
BuKa (kapteub N200) — go 50 m. ITysst u3 aBTOMaTa
(7,62 mm) — Teopetuuecku 1o 300 M, HO BEpOSIT-
HOCTb TIOTIaJIaHus B 1ieJib pa3mepom 25x25 ¢cMm Ha
ckopocTu 30 M/c cocTaBiisieT MeHee 5% JJis TOJAro-
TOBJIEHHOTO CTpeyika. Pacuém: yriioBasi CKOPOCTh
uenu Ha gaabHocTu 100 m cocrasnsiet okosio 0,3
pan/c, ynpexxnenue — 2-3 metpa. [Ipomax Ha 10 cm
Mo yIpeXxJeHuio MaéT MpoMax Ha 3 meTpa Mo
LLeJIN.

2. CeTKOMETHI (puUcC. 2). BpICTpenuBawT CETb
wiomanbio 3-5 m2. YcmemHble mepexBaThl Ha
nmambHOCTU 20-30 M. IIpo6ieMbl: MasIblit pagnyc,
CJIOKHOCTD Tiepe3apsiiki, YI3BUMOCTb KOHCTPYK-
UMY APOHA-HOCUTENSE — TIpU TMOMafAaHuu CeTKU B
Hecylllye BUHTBI aTaKylolluii ApPOH caM majaert.
CepuitHO NpUMeHSIIOTCSI B cuctemax «CeTb-II»
(Poccus) u DroneCatcher (CIIIA).

Puc. 2. Cemkomem

3. 3enutHble pakeTbl (MANPADS, 3PK masnoit
JanbHOCTH). Pakera «CTuHrep» unn «Mrna» CTOUT
$40000-$100000. FPV-mpoH — $500. CooTHoIiIe-
Hue 1:200. I[Ipy 3TOM TerioBasi TOJI0BKAa CaMOHa-
BeeHUs] He BUAUT MAJIEHbKUI 371eKTPOMOTOP.
Hekoropsle cuctemsl (RBS-70, Pantsir) umeror or-
TUYEeCKOe HaBeJleHle, HO CTOMMOCTD BBICTpesia He
CHIDKAETCSI. DKOHOMUYECKM HelleaecoobpasHo.

4. IIpOTMBOLPOHHBIE PYXXbSI C IOPAKEHUEM Ce-
Th10/3apSIAOM. DJIE€KTPOMarHUTHbIEe WIN [THEBMa-
Tuyeckue ycrpoiictBa («SkyWall», «DroneGun»).
HanbHocTh 1m0 200 M, CTOMMOCTb BBICTpesa
(cetp) — $50-100. 3pdheKTMBHOCTD TPOTUB OOM-

HOYHBIX OpPOHOB — A0 60%. [Ipobrema: HU3Kas
CKOpOCTpenbHOCTD (Tepe3apsiaka 10-30 cek).

JHepreTuueckoe opyxue (y1azepsi u CBU-
U3JIy4yaTenn):

1. MuxkpoBosiHoBoe opyxkue (HPM - High-
Power Microwave). [IpyMHIMUII: reHepanus UM-
nynbca MoitHOCThIo 100 MBT — 1 I'BT B fuamna3oHe
1-10I'Tu ATUTENbHOCTbI0 HAHOCEKYHIBI. DPGhEKT:
HaBeJIEHHbIE HATIPSDKEHMSI B TIOJTYTTPOBOAHMKOBbBIX
3jleMeHTax JipoHa (TpaH3uctopbl ESC, mpoiieccop
MOJETHOTO KOHTpO/Iepa, BUIeonepenaTunk)
MPEeBBIIIAIOT HampsskeHue mpobost (10-100 B) u
BBDKUTAIOT UX. Paduyc nopaxcerus: 1o 300-500 m
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IIJIsI HaIllpaBJIEeHHbIX CUCTEM (le/ieBble aHTEHHBI).
CymectBytonue cuctembl: «Patb» (Poccus), THOR
(CIIIA), Leonidas (Anduril). I[Tpo6emMbl: rpoMO3/I-
KOCTh (3aHMMaeT KoHTeitHep 20 GyTOB), BRICOKOE
SHepromnorpedsenue (coTHu KBT). s 3al[uAThI
TaHka uiau BMII He npumeHumo. [Ipu nonaganmumn
B 10-rpagycHbiit 1yd — 90% rapaHTMpPOBaHHbBI OT-
ka3. Ho nyy y3kuii, Hy)kHa TOUHast HAaBOZKa.

2. Jlasepnoe opyxue (DIRCM - Directed In-
frared Countermeasures) (puc. 3). MOITHOCTb OT
10 go 100 kBTt (CW) wiM MMITYJIbCHOTO pexkuma.
MexaHu3msl nopaxceHus: BbDKUTaHME HeCYILIUX
BMHTOB (T1acTuk maaButest mpu 200°C 3a 0,5 cek),
ocnerieHne kamepsl (MaTpuiia CMOS BbIXOOUT 13
cTpos pu o6nyueruu 1 KBt/cm?), mogpbis 60eBoik
4yacTy (Harpes B3pbIBUATOro Bellectsa 1o 300°C).

Puc. 3. JlazepHoe opyxcue

B 2024 ropy cuctema Iron Beam (M3panib)
NpoJeMOoHCTpupoBasia nepexsaT FPV-npoHOB Ha
nmambHOCTU A0 1 kKM 3a 2-3 cek. [Ipo6riembl: CUTb-
HOe 3aTyXaHue B TyMaHe, IbIMY, IbUIM (OCIabie-
Hue 1o 90% Ha 1 km). TpebyeTcs MoIIHOe OXJia-
KIeHNe (IecsiTKu KBT Teruia).

MaremaTtuueckass MoOAeNb 3(PGEeKTUBHOCTU
060pOHBI. [IJIsT KOJIMUYEeCTBEHHOTO CpaBHEHMS Me-
TOMOB 6OpLOBI BBENEM WHTErPAlbHbBIN IMOKa3a-
Tesb — K03 puimeHT sKOHOMIMYeCKOo 3 HeKTUB-
HOCTU K, yunThIBaIOm M1 CTOMMOCTD 3aTPAY€HHBIX
CpeiCTB, BEPOSITHOCTh TTOPaXXeHMs M KOJIUYeCTBO
aTaKkymoIIX JPOHOB.

KoadduiyeHT s3KOHOMMUYECKO# 3P deKTUBHO-
ctu oboponbl: K = (Cdrone - Pkill) / (Cdefense -
Ndrones).

I'ne:

Cdrone - cToMMOCTb OIHOTO aTaKyomero FPV-
IpOHA MPOTUBHMKA (BKIIOUas 60eBYI0 UacCTh, pyo.
wim mosi. CIIA);

Pkill - BeposiTHOCTD IOpaskeHMsI OTHOTO APOHA
OIHOI equHMIIEH cpeAcTBa 3amuTel (0T 0 7o 1);

Cdefense — cTOMMOCTb OZHOTO NMpPUMEHEHUS
Cpe[CcTBa 3aUIMUThI (BBICTpeJia, APOHA-TiepexBaT-
umKa, ceanca P9B), pyob.;

Ndrones — KOJIMYeCTBO APOHOB IMPOTMBHMKA,
YYaCTBYIOIIMX B OJHOV aTake (pa3Mep posi).

CmMmbica ko3dduimenTa: ecm K > 1 — samura
SKOHOMMYECKM BbITOJIHA (CPe[ICTBO 3aIIUThI CTOUT
IleleBsie, YeM IPeAOTBPaIlEHHbIN yiep6). Ecan
K< 0,1 - sammra Hemenecoob6pasHa, elleBye
CIIMCHIBATh TEXHUKY, YeM 3alUIIATh.

MOXXHO BBIIEJNUTb CJIeAYIOLIMe TaKTU4eckKue
peKoMeHAauuu IJ1 3alIUThl TaHKA Wiy BMIT:

1. O6si3aTenbHas yCTaHOBKA Ha OalIHIO CHU-
CTeMbl OITUKO-3JIEKTPOHHOTO TMOJaBlIeHUs (3a-
cBeTKa maTpulibl FPV-kKaMmepsl 1a3epoOM MOIIHO-
cthio 5-10 Bt) — manbHocTh 500 M, paboTaert 1mpo-
TUB JTIOGBIX APOHOB C OIITUYECKOI KaMEPOIi.

2. HaBecHOJt MpOTMBOAPOHHBIN KO3BIPEK (pe-
IIETKA + ceTKa C ssueitkoit 5x5 cm) (puc. 4) ass 3a-
HIATBI KPBIIIN M KOPMbI — CHUKAET MMPOHUKAOIIIYIO
CITIOCOOHOCTh KYMYISITUBHOI cTpyu FPV-mpoHa ¢
200 mm g0 20-30 mm.
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Puc.4. HasecHoli np

3. DKUIIMPOBKA 3KUITaXKa MOPTATMBHBIM MOAA-
ButeneM 6mskHero panuyca (10-20 Bt B 2.4 [T n
5.8 IT11) — mogaBiieHye CBSI3Y APOHA Ha JATbHOCTH
100-150 m.

Takum 06pa3oM IepCrieKTUMBHbIe HaIpaBiie-
HMSI pa3BUTHS CUCTEM MPOTUBOAEICTBMS HAallpaB-
JIeHBI Ha:

WcKycCTBEHHBIN MHTEIEKT OJji1 aBTOHOMHOI
OXOThI Ha APOHBI. O6yUueHMe HelfpoceTelt Ha CUH-
TeTUUYeCKUX JaTtaceTax (peHIep SPOHOB C pa3HbIX
pakypcoB B Unreal Engine 5). TpebyeTcst BBIUMCII-
Tenb: Raspberry Pi 5 + Helipoyckoputens Coral
TPU - samepxkka 20 mc nipu 30 xagpax/c. Takoit
repexBaTuMK (KBaZpOKOITEpP 5" mporiesuiepsr) 6y-
net croutb $300-500, YTO COMOCTaBUMO C aTaKy-
IOLIMM IPOHOM.

KoruutusHas POb c aganTanuei k FHSS. Bme-
CTO T/IYIIEHUS] — KOTHUTUBHOE Paayo C ITy6OKUM
06y4yeHMEM, KOTOPOE MPeCKa3bIBAET CAeAYIONMI
KaHaj IepeckoKa 1o marrtepHam Tpaduka. IIpu
M3BECTHOM ajropurme (Harpumep, y ELRS oH oT-
KPBIT) MOKHO CMHXPOHU3UPOBATHCS C IPOHOM U
CTaBUTh Y3KOIOJIOCHYIO TIOMEeXy MMEeHHO Ha MO-
MEHT Ilepefayy Makera.

PoeBoit nHTeNIeKT 060poHbI. 20—30 aBTOHOM-
HbIX FPV-IpoHOB 6appakupyioT Haj OOBEKTOM,
paGoTast 10 MPUHIIAITY «YBUOET UYKOi OPOH —
aTtakoBaJ 6e3 KoMaHAbl». KoopauHauus uepes me-
LIeHTpa/IM30BaHHYI0 mesh-ceTs. TIpu morepsix 10
IPpOHOB, 20 ocratorcs. CIOKHOCTb — pasiuueHue
«CBOJ-UyKOii» B BO3gyxe (TpebyeTcsl aKTUBHBIA
paguoMasik Uau BU3yaabHasi MapKUPOBKA).

HejipoceTeBass MackupoBKa OOGBEKTOB. YcTa-
HOBKa Ha TEXHUKY TaHesel ¢ IMHAMUYeCKUM U3-
MeHeHMeM IIBeTa U TeKCTYPhI (e-ink mau skumkme

0Mueo0pOHHMbI KO3bIPEK

KPUCTAJIZIBI) — HapylieHue paboThl HelipoceTeit
arakymoimyux FPV-IpoHOB, 0O0YYeHHBIX Ha peasib-
HBIX CMJTY3TaX TAHKOB. [IpMHLIMUII «ONITUYECKMIT Xa-
MeJieOH» — HelfpoceTb MPOTUBHMKA HEe MOXET [10-
06YyUMTbCS B peaJbHOM BpeMEHU U3-3a OTpaHMU-
YeHHOI BBIUUC/IUTEIbHOI MOIITHOCTY Ha JIPOHe.

B pesynbpTaTe MNpOBEAEHHOTO WMCCAELOBaHUS
chopMyIMpPOBaHbl CJIeAYIONIMe OCHOBHbIE Hayy-
Hbl€e U TTPaKTUUECKME Pe3yIbTaThl:

1. FPV-gponsl chopMUpOBaIM HOBBIN KIacc
yIpo3, He YCTPaHMMBbII TPaJMIMOHHBIMU METO-
namu [1BO u P3B. OcHoBHBIe (akTOpPbl — CBEPX-
HM3Kasi CTOMMOCTb IIeiM, BBICOKAas MaHeBpeH-
HOCTb, KOTHUTUBHOe HaBelleHMe, Iiepexo/ Ha
FHSS u onToBOIOKOHHOE yrIpaBieHue.

2. PaspaboraHa MaremaTu4ecKass MOJEIb
9KOHOMMYecKkoil 3@PeKTUBHOCTU MPOTUBOLEI-
ctBus (Koadduiment K), mo3Bossomas Koanye-
CTBEHHO CPaBHMBATh MeTO/Ibl 3aIUThI. [TokasaHo,
yto MANPADS u 3PK umeror K < 0,001 — npume-
HeHlMe ux NMpoTuB FPV sKoHOMMUeCKM 6eccMbIc-
JIEHHO.

3. Hambosee mepcreKTUBHBIM Harpasie-
HMEM SIB/ISIETCS MpUMeHeHMe IelIEBbIX aBTOHOM-
HbIX FPV-1lepexBaTuMKOB C KOMIObIOTEPHBIM 3pe-
Huem (K = 0,2-0,5 mpu CTOMMOCTH TepexBaTumKa
$500-1000). BTopbIM 10 3HAUMMOCTH — JIa3€pHbIE
CUCTEMbBI MOIIHOCTBIO 50+ KBT mocie CHMKeHUS
uX cTouMocTy 1o $1-2 MIIH 3a YCTaHOBKY.

4. TlpepnoskeHa TPEXYpOBHEBAs S1IEJIOHUPO-
BaHHas CHUCTeMa 3alUUThl C KOHKPETHBIMU Cpel-
CTBaMM, JAJIbHOCTSIMU U PACYETHBIMU BEPOSITHO-
cTaMu Topakenusi. Bmoskauii py6exx (0-300 m) —
CETKOMETHI U PYKbsI, cpegHuii (300 M — 3 KM) — aB-
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TOHOMHBI€E IIepPEXBATUMKHU U JIa3epbl, JAJIbHUI (3—
10 kM) — pa3BeqKka ¥ BLIOOPOUHOE TTOPaKeHMeE.

5. Ona  3amuThl  €OMHUIBI  TEXHUKU
(TaHK/BMII) peKOMeHI0BaHO: yCTAaHOBKA ONTUKO-
9JIEKTPOHHOTO IIOAABUTE/Nsl (3acBeTKa KaMephbl
FPV), HaBeCHO!l NPOTUBOILPOHHBIN KO3BIPEK U
MOPTATMBHBI TIOMAaBUTEIb OJMMKHETO paamyca.
CroumocTts komruiekta — 500—-800 Tsic. py6., CHU-
>KeHMe BepOSITHOCTY HopaskeHust ApoHoM ¢ 0,6 mo
0,05-0,1.

JanbHeilme MCCIeIOBaHNs NOKHBI ObITh
HaIlpaBJIEHbI Ha co3/laHue JeméBbiX (MeHee $300)
HEMPOCEeTeBbIX ABTOHOMHBIX NEpeXBaTUMKOB, a
TaKKe Ha pa3paboTKy ONTUYECKUX CUCTEM «CBOI-
YYXKO¥» IJIST TIpeOTBpalieHnss 6paToyouiicTBeH-
HOT'O OTHSI MEeXIy APOHaMM-TlepexXBaTIYMKaMMU.
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CURRENT PROBLEMS AND PROMISING METHODS
OF COMBATING FPV DRONES IN A SPECIAL MILITARY OPERATION

Abstract. The article discusses the current problems of countering FPV drones (First Person View) in the context
of a special military operation in Ukraine. A mathematical model of the economic efficiency of protective equipment
has been developed, taking into account the cost of the target, the cost of the shot, the probability of damage and
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30J/IOTAPEB Baagumup AnekcaHapOBUY
npernoaaBaTesib Kadeapbl OrHeBOJ MOATOTOBKM,
[TepMmcKuit BOeHHBIN MHCTUTYT BOMCK HAIIMOHAJIBHOM rBapauu Poccuiickoit depgepaiinn,
Poccus, r. Ilepmb

CEHKOB Kupwmii Bragumuposuyu
KypcaHT, [IlepMcKnii BOEHHBIN MHCTUTYT BOVCK HaLIMOHAJIbHOM rBapauyu Poccuiickoii ®emepanyn,
Poccus, r. Ilepmb

CPABHEHME OTEYECTBEHHOTI'O IIOJIBOAHOI'O OPYXKUS
C MTHOCTPAHHBIMU AHAJIOTAMU

AHHOmauus. B cmamoe npogodumcs cpasHumensHolli aHaiu3 omeuecmseHHsx 00pa3y08 n00800H020 cmpe-
K08020 opyxcus (Ha npumepe asmomamos AIIC u AZIC) u 3apybexcHbiX aHanozo8 (8 uacmHocmu, Hemeykozo P11 u
amepukanckozo AAI). Paccmampusaiomcs kaouegsle makmuko-mexHuueckue xapakmepucmuxu: npuHyun oeti-
cmeus asmomamuxu, 3gppekmusHas 0anbHOCMb cmpesivbol, NPoOUsHOe delicmeue NyJU HA PA3NUUHbLX 2/TYOUHAX,
a makyice 3p20HOMUKA U HAOEHCHOCMb OPYXHCUSL 8 YCI08USX CONEHOL 800bl U 8bICOK020 dasneHus. Ha ocHoge aHanusa
desiaemcs 861800 0 meKyuwjem audepcmee pocCUtiCKUX CUCMeM 8 KIACCe MHO20CPEOHO020 OPYHCUSL «8030YX-800a».

Kntoueawie cnosa: nodsooHoe opyxcue, asmomam AIIC (cneyuansHuili N00800HbLII), 60enpunace! ¢ U2oapuamoti
cmpeoii, zudpoydap, cpasuerue ¢ P11, mHozocpedHoe opyxcue, cmpensba nod 800oti, AIIC (08yxcpedHatii cneyu-

anvHolli).

HO,Z[BO,E[HOG OTHECTPEIbHOE OPYKMe MPeACcTaB-
JisieT co60ii YHUKAIbHYIO KaTErOPUI0 BOOPY-
SKeHMsI, MpeaHasHaueHHYI0 IJIsl BedeHus: 60eBbIX
JeViCTBUI B YCJIOBUSX TTOABOIHOM Cpefibl. dTa 06-
JIaCTh BOEHHO! TEeXHUKM MMEEeT CBOM OCOOEHHO-
CTM, KOTOpbIE [IEAl0T ee IMpeIMeTOM IITybOKOro
M3YUYeHMs] U aHalIu3a. B mocieqHme mecaTuaeTus
MTOJIBOJHOE OTHECTPEeIbHOE OpYKMe CTal0 BaXK-
HbIM 3JIEMEHTOM KakK JIJIT BOEHHO-MOPCKUX CUII,
TaK ¥ IJIS1 CIIeI[MajIbHbIX TIOAPasIeIeHnit, YTo 06y-
CJIOBJIEHO HEO6XOMMMOCTBIO obecreueHus 6e3-
OMNACHOCTY Ha MOPCKUX ITPOCTOPAX M 3alllUThI MH-
TepecoB roCyAapcTBa B BOAHOI cpefie.
AKTyanpHOCTh HAHHOI paboThl 06YyC/IOBIIEHA
pPacTyIIMMM yrpo3aMy B 007acTy 6e30macHOCTH,
CBSI3aHHBIMM C TIOIBONHOI [esTelbHOCTbIO, a
TaKKe He06XOIMMOCTbIO COBEPIIEHCTBOBAHMS CY-
IIeCTBYIONIYX 00pa3I[0B IIOBOIHOIO OTHECTPE/Ib-
HOTO OpYKMsi. B yCIOBMSIX COBpPEMEHHBIX KOH-
(IUKTOB, IIe MOABOAHbIE OMEpalyy CTAHOBSITCS
Bce 0Oosiee pacMpoCTpaHEHHBIMY, BaXXHO UMETb
YyeTKoe MpeIcTaBjeHe 0 BO3MOKHOCTSIX U Orpa-
HUYEHMSIX KaK POCCUIICKOTO, TaK U 3apyOesKHOTO
MTOJIBOMHOIO OTHECTPEIbHOI0 OpyKus. CpaBHU-
TeJIbHBI aHaINU3 ITUX CUCTEM ITO3BOJIUT BHISIBUTD
CUJIbHBIE U C1abble CTOPOHBI, a TAKKE ONpPeaeInuThb
HampaBjieHus O JaabHeNIINX MCCAeToBaHmit U

paspaboToK.

IMomBOmHOE OTHECTpe/IbHOE OpYXKMe MpefCcTaB-
JisIeT o607 YHUKAJIbHYIO KATETOPUIO BOOPY>KEHUIA,
paspaboTaHHbBIX JIJISI BeJleHMsI O0eBbIX IECTBUI B
YCJIOBUSIX BOOHOV CTUxUM. Kaxkablil Bup, MOgBOJ -
HOTO OPYXMSI MUMEET CBOM O0COOEHHOCTH, KOTOPbIE
orpeeneHbl TAKTUKO-TEXHUUYECKMMU XapaKTepu-
ctukamu (TTX), Ipou3BOACTBEHHBIMM TpaIuULIN-
SIMM ¥ TPEOOBAHUSIMU, UCXOOSLIUMU OT IIPAKTUKU
MIPMMEHEHMSI.

B poccuiickom apceHane MOABOTHOTO OrHe-
CTPETbHOTO OPYXKUSI MOKHO BbIJIE/IUTh HECKOIbKO
KJII0YeBbIX BUIOB. [IepBbIM 13 HUX SIBJISIETCST aBTO-
MaT MOABOAHBIN CIlelIalbHbIA.

AIIC (aBTOMAT MOABOSHBIN CIEIMaIbHbIN)
(puc. 1) — cneluanbHbINi TOABOAHBIN aBTOMAT, MH-
OUBUIyadbHOE OpYXHMe IUIOBIIa-aKBAJaHTUCTA.
CIIy>KUT [1J151 TIOpaskeHMsI KaK HaJBOAHBIX (HaoyB-
HBIX JIOJTOK, OBICTPOXOIHBIX KATEPOB M T. 1.), TaK U
MMOABOMHBIX Iieiell (JIerKOBOA0/1a30B, MOABOIHBIX
TPaHCIIOPTUPOBIIUKOB). IIpu  HEo6XOmMMOCTH
TakKke MOXeT MPUMEHSITbCS OIS 3allMThl IIJIOBIIA
OT OTaCHBIX TTOABOAHBIX XUITHUKOB (aKy/, KPOKO-
OWIOB U T. [1.).

B 1975 rogy aBTOMAT 6HUT OPULIMATBLHO IPUHST
Ha BoopyxeHre BM® CCCP, ctaB nmepBbIM B MUpe
CepUITHBIM MOABOIHBIM aBTOMATOM.
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POCIrBAPAUHU

MucTonerHaa §
PYKOATKE

Mpuknag

. Marazmu

Puc. 1. ATIC (Asmomam nodeodHwlli cheyuanbHbiii)

TexHUUYECKME XapaKTePUCTUKU:

e Jnuua — 832/615 MM (mpuKiIanm pasiio-
>KEH/CTIOXEH);

e  JlnuHa ctBoa — 300 MMm;

e Ilupuna - 65 mm;

e  Macca - 3,7 Kr (CO CHapsDKEHHBIM Marasu-
HOM);

e  Kamubp - 5,66 MMm;

e HauvanbpHas cKopocTb Iyau — 365 m/c (B
BO3YILIHO cpefe);

e 240-250 m/c (Ha riry6uHe 5 M);

° Pexxum orHst — omMHOYHbBIN/aBTOMaTHU4Ue-
CKMIA;

e  EmKocTb Marasusa — 26 naTpoHOB;

e  MakcumasnbHas nanbHOCTh — 100 M (B BO3-
IYIIHOM cpene);

e 30/20/10 m (ua ry6une 5/20/40 m).

ABtomat AIIC 6bUI IPUHST HA BOOPYKEHUE B
1975 romy. YoapHO-CITyCKOBOJ MeXaHU3M I103BO-
JISJT BECTU OTOHb KakK OJMHOUHBIMMU BBICTPEIAMMU,
Tak M ouepensvu. OH TOMYYMST OPUTMHATLHBIN
MarasuH, BMeIllaBIinii 26 MaTpoHOB Kanubpa 5,66
MM (puc. 2) obraman MeHbIleil Maccoii U rabapu-
tamu, ueM AK-74. [Iyig ymo6CcTBa CTPenbObl KOH-
CTPYKTOPBI CHAOOWIM OPY)KME BBIABMKHBIM ITPO-
BOJIOYHBIM IIJIeYeBBIM YIIOpOM. MicIibITaHUSI TIOKA-
3ajM, YTO Jake Ha Mpeae/bHbIX JAJbHOCTSIX Ha
6onpiiux my6uHax u3 AIIC MOXXHO 3 GEeKTUBHO
MOpakaTh IUIOBIIOB IMPOTMBHMKA, OOJIaUEHHBIX B
ITMAPOKOMOMHE30HBI C YTEIUIUTEIEM, a TAKKe MTPO-
6MBaTh CTEK/IO MACKM TOIIIMHOM 40 5 MM.

Puc. 2. 5,66x39 cneuuanvHblie N00800Hble agmomamusle hampoHst: CH co cmanvHoli 2ub30ti
¢ pocpamuo-naxossim nokpsimuem; 63T co cmansHoli 2unw30ti ¢ hochamuo-1aKo8simM NOKpvimuem
u mpaccupyioweti uznoobpasHoti nyaeti; CHB yuebGHaslli O CmanbHoli 2u1b301i
¢ hocghamHuo-1aKo8viM NOKPbIMuUEM U CMAbHOI U21000pasHoli nynet
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AJIC (aBTOMAT [ABYXCpPEeOHBIN CIeIMalb-
HBIN) (pUC. 3) — pOCCUICKUI CTPEIKOBO-TPAaHATO-
METHBIJI KOMIIJIEKC, MMpeJHa3HaYeHHbI IJIs 3a-
MEHBI B CIIeIMaabHbIX TToApasaeneHnsx BM® Poc-
cuu apromatoB AIIC u AK74M. B 2013 romy B
ITICC BM® Poccuu 6bL1 IPUHSIT HAa BOOPYKEHME
AJIC — aBTOMAT ABYXCpPeOHbI crieruanbHbiii. OH
MpeJHa3HaveH IJis1 CTpeabObl Kak IO, BOAOI, TaKk
u Ha cymie. [Tpu atom AJIC 060pyIoBaH MepeKIio-
yaTejeM PeXUMOB pabOThI ra300TBOJJHOTO MexXa-

CIIII-1 (cmeuuaabHBIN IMCTOJET IOABOJ-
HbIN) (pucC. 4) — COBETCKMI MOABOIHBINI ITUCTOJIET,
pa3pabOTaHHbI IJIT BOOPYKEHMsT OOEBBIX IIJIOB-
1I0B-aKBa/IaHTMCTOB. OH MpeiHa3HaueH JJ1s mopa-
SKeHMST TIOABOAHBIX Iiefieil, BKJOYasi MOPCKUX
XUIIHMUKOB U BOJ0/MAa30B MPOTUBHMUKA. Crielaib-
HBIVi TTMCTOJIET IMTOABOAHBIN ObLT pa3paboTaH ellle B
pasrap XosogHo¥ BoiiHbl — B 1960-e rogpl, a B 1971
roJly HavyajaoCh €ro CepuitHOe MPOU3BOACTBO AJIsI
uyxna, [1JICC BM® CCCP. OH cTpensieT AJIMHHBIMU
UIJIO00Pa3HBIMU MYISIMM Kaaubpom 4,5 MM, mpu
9TOM y0OiiHAsl JAJTbHOCTD IMMUCTOJIETA HA BO3OyXe
cocrapasgeT 20 M, a B BOZle TaKKe BCe 3aBUCUT OT
DIyOMHBI TIOTPYKeHUS: Ha TIyOuMHe N0 5 MeTpoB
MMCTOJIET CTpeJisieT Ha paccTosiHue 00 17 MeTpoB,

Puc. 3. AJIC (Asmma ﬂeyxcpeabtﬁ CneyuansHotil)

HM3Ma «Boma/Bo3myx». ¥ AJIC eCcTb OTbeMHbI
MOJCTBOJIbHBIN TrpaHaTomeT. Ilynsa maccoi 16 r,
MpeaHa3HauYeHHasl [JIs1 CTPeJIbObI MO BOIOi, MO-
SKeT MPOOGUTh GPOHEKMUIET U Jake THUIIE Majo-
MEpPHOTO cymHa. [IaIbHOCTh CTPeIbObI o, BOAOIA,
Kak 1 y ATIC, 3aBUCUT OT [JTyOMHbBI TIOTPY;KEHMS : Ha
MISITUMETPOBOI ITyOMHE aBTOMAT CTpessieT Ha 25
METpPOB, Ha ABALIATMMETPOBOI ITybuHe — Ha 18
METPOB.

npu norpykeHun Ha 40 MeTpoB — 1,0 6 METPOB.

V CIIII-1 - 6710K 13 4 r11agKux cTBooB. OHM Ie-
pe3apseKaloTcss OHOBPEMEHHO, Ha BCIO OITepaIinio
YXOIUT BCETO 5 CEKYHI, YTO 3HAUUTENbHO YIIPO-
IIaeT BBIIIOJHEHME ITOCTaBJIeHHbBIX 3a/4au M0, BO-
nmoii. PasmenbHble MaTpPOHBI 3HAUUTEIBHO YBeJU-
iy 661 BpeMsI CHApSKeHUST TIMCTOJIeTa.

BcruibiBasi, mogBOOHBIN OMBEPCAHT MOXET HeE
BBUIMBATh BOJY M3 CTBOJIA — OHA CamMa BBUIETUT BO
BpeMsI epBOro BbicTpesia. UTo MHTepeCcHO, Xapak-
Tepuctuku AJIC B IjIaHe UCIIOAb30BaHMS Ha Cylle,
Ha BO3yXe, He XyKe 06bIYHOIO CTPEIKOBOIO OpY-
Kkusl Kanmbpa 5,45. ITogcTBONIBHBINA I'paHATOMET
IelaeT aBTOMaT ele 6osiee IMPUBJIEKATEIbHbIM

IIJISI TIOZBOIHBIX IO pa3zieneHniA.

Puc. 4. CIII (CneyuanwHulii ITucmonem ITod80o0oHastii)
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OCOGEeHHOCTM 3apyOekKHOro IOJBOSHOTO
OTHECTPEeILHOTO OPYKMSI

3apybekHOe TIOBOSHOE OTHECTPEIbHOE Opy-
KMe OTIMYaeTcsl pasHooOpasmeM KOHCTPYKIINIA U
TEXHOJIOTMIA, UTO CBSI3aHO C Pa3HbIMM ITOAXOIAMU
K UX pa3paboTke B CTpaHaX-IIPOMU3BOAUTENSIX. B
OOJBIIMHCTBE CYYaeB aKIEHT AeaeTcsl Ha KOM-
MMaKTHOCTb, 3¢ (PEeKTUBHOCTb IIPY CTPeIbOe Mo, BO-
IOVl ¥ B3aMMOZENCTBME C MOABOAHBIMMU ammapa-
Tamu. KiTioueBbIMY UTPOKaAMM B 3TOI 06/IACTU SIB-
sistitorcs mpousBoautenu u3 CIIA, EBporibl, a Takke
HEKOTOPBIX a3MaTCKUX CTPaH.

Heckler & Koch P11 (puc. 5) — HeMeLKuii ITof-
BOJIHBIIl TMUCTONET, pa3paboTaHHBIN OpPYKeNHOI
xommnauueit Heckler & Koch B 1970-x romax. OH

IIncroner-mmynemer Star Z-84 (puc. 6) — 1po-
u3BoAuUTCA B Mcranum KomIiaHuei Star 1 croco-
6eH ycrenrHo paboTaTh Kak IO BOMOIA, TaK ¥ Ha
BO3/IyXe, UTO POJHUT €ro C POCCUIICKMM aBTOMa-
tom AJIC. Ha cy1ie Z-84 cpaBHMM MO CBOMM Xapak-
TePUCTUKAM C GOJIbIIMHCTBOM OOBIUYHBIX ITUCTOJIE-
TOB-IIyJIEMETOB, MCIIOIb3yeMbIX B apMMSIX CTpaH
HATO. ITon, Bomovi ero XxapaKTepuCTUKN yCTYIIAl0T
POCCUIICKOMY OPYKMIO: AATbHOCTb 3(DPEKTUBHOI
CTpenbObl MUCTONETA-IIyJIeMeTa Jake Ha MasibIxX

Puc. 5. Heckler & Koch P11

npegHasHaueH [Jis1 BedeHus GOeBbIX HeiiCTBUIL
Kak 1of, BOAOM, TaK M Ha Cyllle (ABYXCPeIHBbI IH-
cronet). IlucroneT repMaHCKOrO ITPOM3BOACTBA
Takke ObLI pa3paboraH elle B cepenyiHe 1970-x ro-
max. OH MOCTynu/I Ha BOOPY>KeHVe NOJABOAHbIX AM-
BEPCMOHHBIX TIOApa3fe/ieHnii BOEHHO-MOPCKUX
cun crpad HATO — ®PT, CIIIA, BenukobputaHmu,
WUranuu, Hopserun, ®panuun. OTIMUUTE/bHBIE
XapaKTEePUCTUKU OPYKUST — GJIOK U3 5 CTBOJIOB, B
KaXIOM M3 KOTOPbIX — UIJIOOOpas3Hast IMyisl Ka-
nubpa 7,62 mm. Korga Bce mynu M3pacxofOBaHbI,
670K  CTBOJIOB  BbIOpachiBaeTcsl.  albHOCTH
CTpenbObI Py MOTPYKeHUY 30 METPOB COCTABIISIET
15 MeTpoB, a Ha cyllle MOKHO TIOPa3sUTh LeJb U Ha
30-MeTpOBOM PacCTOSIHNN.

1y6uHax He 60j1ee 5 MeTpoB. OmHAKO PV MajIoit
IaJIbHOCTY CTPeIb0bI Z-84 uMeeT OIHO OUeHb 3Ha-
yyMoOe TIPeUMYIeCTBO: OH CHapsDKaeTcsl CTaH-
IapTHBIMM MMaTpoHaMu Kamubpa 9 mm «Ilapaber-
JIYM», YTO UCKJTIOUaeT Ipo6ieMbl, CBSI3aHHbIE C UC-
MOAb30BaHMEM B TMOABOAHOM OpYKUM HeCTaH-
IapTHBIX ITy/b. [IUCTOMET-ITy/ieMeT CTOUT Ha BO-
opykeHuu nnoppasaenennit BMC Wcrianmu, npyrux
MCITAHCKUX CUJIOBBIX CTPYKTYP, @ TaKKe IMOCTaBJIS -
eTCs B ApyTUe CTPaHBI.

Puc. 6. I[lucmonem-nynemem Star Z-84
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OcHOBHbIE TeXHMUUECKMe TapaMeTpbl MMOABOI-
HOT'O OTHECTPEIbHOTO OpYKMS, Takue KaK Jasib-
HOCTb CTPeJIbObI, CKOPOCTPEIbHOCTh M TOUYHOCTD,
SIBJISIIOTCST K/TIOUEBBIMM (haKTOpPaMM, OIpe/essio-
myMyu ero 3¢ (PeKTUBHOCTh B OOEBBIX YCIOBUSIX.
Poccuiickme 06pasiipl, Kak MPaBUIO, TeMOHCTPU-
PYIOT BBICOKME ITOKa3aTelIu B 3TUX 001acCTSIX, 4TO
CBSI3aHO C MCITOJIb30BaHMEM COBPEMEHHBIX TEXHO-
Jioruit M MaTtepuanaoB. OmHaKO 3apybekHbIe aHa-
JIOTU TaKKe MMEIOT CBOU CUJIbHbIE CTOPOHbI, TaKMe
Kak Oojiee JIETKMIA BeC ¥ KOMITAKTHbIE pa3Mephl,
YTO AejaeT UX YAOOHBIMM IJISI MCIIOJb30BaHUS B
OrpaHMYeHHBIX IIPOCTPAHCTBAX. BisHue nmomgBom-
HOT'O OTHECTPEeTbHOTO OPYXKIsSI Ha pa3BUTHE BOEH-
HOI TEeXHMKU HeIb3s HemooleHuBaTb. OHO CIIO-
CcOOCTBOBAIO CO3AHMIO HOBBIX KOHIIEIIMIT Beme-
HusT 60sI, a TAKKe Pa3BUTHUIO TEXHOJIOTMIA, CBSI3aH-
HBIX C TIOJBOJHO CTPeNbO0ii ¥ TAKTUKO ITpuMe-
HeHMsl. B pesynbraTe MOABOJHOE OTHECTPEIbHOE
Opy)kue CTaJlo0 HeOTheMJIEMOI YaCThl0 COBpEeMeEH-
HOTO0 apceHasia, YTo MogYepKMUBaeT ero BaXKHOCTh B
KOHTEeKCTe I7100a/IbHOi 6e30rmacHocTi. TakKum 06-
pasoM, IIpOBeIeHHOEe MCCaeloBaHMe I10Ka3ajo,
YTO MOJBOJTHOE OTHECTPe/IbHOe OpyXue, Kak poc-
CuiicKoe, TaK U 3apybeskHoe, MMeeT CBOM YHUKAJIb-
Hble XapaKTePUCTUKM U 0OJacTM IIPUMEHEHMUS.
CpaBHUTE/IbHBIV aHAMNU3 MO3BOJU BBIIBUTb KakK
CUJIbHBIE, TaK U (JIabble CTOPOHBI KasKIOTo U3 00-
PaslioB, UTO MOKET ObITh ITOJIE3HO [JIs1 JaJbHeli-

HIMX MCC/IeNOBaHMIA 1 pa3paboTOK B 3TOJ 06/1aCTH.
BaskHO ITpomo/sKaTh M3yUeHMe 1 COBEPIIEHCTBOBA -
Hf€ TTOIBOSHOIO OTHECTPEIbHOIO OPYKMSI, UTOOBI
06ecITeunTh ero COOTBETCTBIE COBPEMEHHBIM Tpe-
00BaHMSAM U BBI30BaM, CTOSIIMM II€pel BOEHHO
TEeXHUKO.
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Abstract. The article provides a comparative analysis of domestic samples of underwater small arms (using the
example of APS and ADS submachine guns) and foreign analogues (in particular, the German P11 and the Ameri-
can AAI). The key tactical and technical characteristics are considered: the principle of operation of automation,
effective firing range, bullet penetration at various depths, as well as ergonomics and reliability of weapons in con-
ditions of salt water and high pressure. Based on the analysis, a conclusion is drawn about the current leadership
of Russian systems in the class of multi-medium air-to-water weapons.
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ARCHITECTURAL OPTIMIZATION OF DIGITAL PLATFORMS
IN THE FINANCIAL SECTOR

Abstract. The article assesses architectural optimization of financial digital platforms as a mechanism for im-
proving resilience, latency control and cost efficiency. The analysis focuses on API-oriented architecture, micro-
services, container orchestration, observability and FinOps practices. It is shown that optimization is effective when
engineering metrics are linked to business indicators: availability, p95/p99 latency, incident losses, deployment

frequency and infrastructure cost per transaction.

Keywords: financial digital platforms, API architecture, microservices, container orchestration, latency,

FinOps, resilience.

Introduction

Financial digital platforms increasingly operate
as distributed software systems where payments,
onboarding, scoring, reporting and customer com-
munication depend on application programming
interfaces (APIs), service-level agreements and
cloud infrastructure. The relevance of architec-
tural optimization is strengthened by higher trans-
action loads, open banking growth and stricter op-
erational resilience requirements. The United
Kingdom open banking ecosystem recorded 24.0
billion successful API calls in 2025, which shows
the scale of external integration pressure on finan-
cial platforms [1]. In parallel, the Digital Opera-
tional Resilience Act (DORA) has applied since 17
January 2025 and requires financial entities to
manage information and communication technol-
ogy (ICT) risks in a documented and testable man-
ner [2]. The purpose of this article is to evaluate

architectural optimization of financial digital plat-
forms as a technical and economic mechanism for
improving operational efficiency. The research
problem is the need to combine high availability,
low latency, security controls and cost discipline
within one architecture rather than treating them
as separate engineering tasks.

Drivers of architectural optimization in fi-
nancial platforms

The optimization agenda is formed by several
concurrent drivers: growth of API consumption,
regulatory pressure, cloud cost volatility and
higher expectations for digital service continuity.
API-oriented platforms are especially sensitive to
unstable gateways, weak versioning and insuffi-
cient monitoring, since these defects affect part-
ner integrations and customer-facing processes
[3, p. 13-24]. The main conditions influencing ar-
chitectural decisions are presented in table.

Table

Key conditions shaping architecture of financial digital platforms [1; 2; 4; 5, p. 2620-2631]

Condition Architectural implication
- Architecture must support recovery testing, logs and auditable control pro-
Regulatory resilience PP vy 8 108 p
cedures
. API gateways, rate limits, caching and service-level monitoring become core
API traffic growth & e ’ 5 §
design elements
Global API expansion Scalable integration layers and versioned contracts are required
Cloud cost pressure Cost allocation must be assessed by product domain and transaction profile

The table shows that platform architecture is
shaped by both market growth and formal control

requirements. Availability alone is insufficient if
the platform cannot provide traceability, incident
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evidence and predictable recovery. For this reason,
optimization should be assessed through com-
bined indicators. A platform may process more re-
quests, yet remain inefficient if scaling leads to
uncontrolled cloud expenditure, excessive service
coupling or higher support costs.

Technical mechanisms of optimization

The technical basis of optimization is service
decomposition with clear boundaries. Micro-
service architectures for financial platforms re-
duce dependence between product domains, yet
excessive fragmentation increases network calls
and diagnostic complexity [6, p. 49-55]. The most
stable approach is to split services around business
capabilities and preserve strict interface contracts.

Demand and
regulatory pressure

API gateway
and contracts

Containerization and orchestration support this
model through standardized deployment, isolated
runtime environments and automated scaling. Ku-
bernetes-based practices improve adaptability,
though they require policy control, secret manage-
ment and continuous monitoring to avoid config-
uration drift [7, p. 2038-2045]. Latency manage-
ment is a separate layer of optimization. For trans-
action-heavy platforms, delays increase retry traf-
fic and infrastructure load, while network tuning
in Linux systems, queue configuration and con-
nection pooling can reduce avoidable waiting time
[8, p. 43-51]. The optimization logic is shown in
figure.

Microservices Containers and
and events orchestration

Observability FinOps and
and SLOs capacity control

Security and ]‘

resilience testing

A 4

Measured effects

availability - latency
[ unit cost - change speed

Fig. Logic of architectural optimization of a financial digital platform

The scheme links engineering interventions
with operational and economic effects. API con-
tracts, orchestration, observability and latency
control should be managed as one optimization
cycle, since each layer influences availability and
operating cost. Security must be integrated into
the same cycle. The 2025 API survey indicates
strong concern about unauthorized or excessive
API calls and API-related data exposure, which
makes access control, rate limiting and anomaly
detection necessary parts of architectural effi-
ciency rather than additional functions [9].

Economic assessment and managerial im-
plications

The economic effect of optimization is ex-
pressed through lower incident losses, better cost
predictability and shorter change cycles. Architec-
tural optimization of distributed systems is associ-
ated with reduced operating costs when redun-
dancy, load balancing and observability are
aligned with demand patterns rather than applied
as isolated technical upgrades [10, p. 63-67]. Fi-
nancial Operations (FinOps) provides a practical
evaluation frame because it connects infrastruc-

ture consumption with financial accountability. In
this logic, the relevant indicators include cost per
transaction, idle capacity, autoscaling efficiency,
deployment rollback frequency and downtime-re-
lated losses. Customer-facing channels also influ-
ence architectural requirements. Digital interac-
tion environments support long-term customer
relationships in the B2C segment, which means
that outages, slow responses and unstable notifi-
cation services can affect loyalty and retention,
not only technical service quality [11, p. 99-96].
The managerial assessment should be performed
at product-domain level. A payment service, a loan
origination service and a customer notification
service may require different latency thresholds,
resilience targets and cost limits. A uniform infra-
structure policy is easier to administer, yet it can
hide inefficient allocation of computing resources.

Conclusion

Architectural optimization of financial digital
platforms is a mechanism for balancing availabil-
ity, regulatory resilience, latency and economic ef-
ficiency. The analysis shows that API-oriented de-
sign, controlled microservice decomposition, or-
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chestration and observability create value when
they are connected with measurable business out-
comes. A platform can be considered operationally
efficient when it processes growing traffic without
proportional growth of incidents, support costs
and cloud expenditure. The practical result is not
only faster software delivery, but also more stable
financial services, clearer accountability for ICT
risks and better control over the cost of digital
growth.
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AHVICUMOBA Jlapssi MuxaiiyioBHa
CTYyL,eHTKa,
Poccuiickuii yHUBEpCUTET APYKObI HapooB uMenu [TaTpuca Jlymym6b1, Poccus, r. MockBa

APXUTEKTYPHAS OIITUMU3ALUSA HU®POBLIX IVNIAT®OPM
B ®PVMTHAHCOBOM CEKTOPE

AHHOmMauus. B cmamee oyeHusaemcs apXumekmypHas OnmMuMu3ayus yuppoesix naam@opm GuHaHcos8020
cekmopa Kak UHCMpYMeHM NosbluleHUs. YCmotiuueocmu, KOHmMpoJs 3adepxcek u sampam. Paccmompenst API-
apxumexkmypd, MUKpocepsucsl, KoHmeliHepHas opkecmpayus, Hadntodaemocms u FinOps. Clenan 861600, umo
appexm onmumusayuu NPosBALEMcs NPU C83uU MeXHUUECKUX MemMPUK ¢ J0CMYNHOCMbI0 Cep8UCO8, 3adepHcKamu,
nomepamu om UHYUOEHMO8 U CMOUMOCIbI0 MPAH3AKYUL.

Knioueewle cnoea: yugppossie puHarcossle niamepopmel, API-apxumekmypa, Mukpocepaucst, KoHmetiHepHas
opkecmpayus, 3adepxcka, FinOps, ycmotiuugocms.
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ARTIFICIAL INTELLIGENCE TRENDS AND THEIR IMPACT
ON INFORMATION TECHNOLOGY ENGINEERS AND COLLEGE-LEVEL
IT GRADUATES IN DEVELOPING COUNTRIES

Abstract. Artificial intelligence has entered a new stage of development characterized by generative models,
multimodal systems, Al agents, automated software engineering, edge intelligence, and domain-specific applica-
tions. These technologies are transforming not only the products developed by the information technology industry
but also the processes through which software, data systems, networks, and digital services are designed, imple-
mented, tested, deployed, and maintained. This paper analyzes major contemporary artificial intelligence trends
and evaluates their effects on information technology engineers and college-level IT graduates in developing coun-
tries. The analysis indicates that Al is more likely to restructure occupational tasks than to eliminate complete
occupations. Routine programming, software testing, documentation, basic technical support, and system moni-
toring are increasingly assisted or partially automated by Al. At the same time, demand is growing for professionals
who can integrate Al services, manage data, evaluate AI-generated outputs, secure intelligent systems, and trans-
late organizational problems into reliable technical solutions. College-level graduates may face greater pressure
because many traditional entry-level tasks can be automated. Nevertheless, they can remain competitive through
applied competencies in Al-assisted development, cloud platforms, cybersecurity, data engineering, system inte-
gration, and domain knowledge. The paper proposes implications for curriculum reform, work-integrated learning,
lifelong reskilling, and national digital policies in developing countries. It argues that Al literacy should be inte-
grated throughout IT education without replacing fundamental knowledge of programming, databases, networks,
software engineering, and information security.

Keywords: artificial intelligence, generative Al, information technology engineers, college graduates, develop-
ing countries, digital skills, future of work, IT education.

1. Introduction

Artificial intelligence has evolved from a spe-
cialized research field into a general-purpose tech-
nology that is increasingly embedded in software
development, information systems, business pro-
cesses, education, health care, finance, manufac-
turing, and public administration. Recent ad-
vances in generative Al have enabled machines to
produce text, computer programs, images, audio,
video, and other digital content from natural-lan-
guage instructions. For the information technol-
ogy workforce, Al represents both an object of de-
velopment and a tool for performing professional
work. Software developers now use Al assistants to
generate source code, explain unfamiliar pro-
grams, write tests, identify defects, create docu-
mentation, and support system design. Network
and security specialists use machine learning to
detect anomalies, classify threats, automate alerts,
and analyze large volumes of operational data. Da-
tabase and system administrators use intelligent
tools for query optimization, capacity forecasting,
incident diagnosis, and configuration recommen-

dations. These developments have led to concerns
that Al may reduce the demand for programmers
and other IT workers. However, jobs consist of
multiple tasks with different technical, social, or-
ganizational, and legal characteristics. The Inter-
national Labour Organization argues that the most
probable effect of generative Al is the transfor-
mation of job content rather than the complete re-
placement of most occupations [1]. Human inter-
vention remains necessary for problem definition,
requirement analysis, architectural decisions, val-
idation, accountability, communication, and the
management of exceptional situations. The conse-
quences of Al adoption may differ substantially
between advanced and developing economies. De-
veloping countries often have younger popula-
tions and expanding digital service sectors, but
they may also face limited computing infrastruc-
ture, expensive Internet access, shortages of qual-
ified instructors, weak links between education
and industry, and restricted access to high-quality
local-language datasets. The ability to benefit
from AI therefore depends not only on access to
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models but also on connectivity, computing capac-
ity, data availability, workforce skills, institutional
capability, and appropriate governance [2].

This paper examines major Al trends and ana-
lyzes their effects on two groups: professionally
trained IT engineers and graduates of college-level
or short-cycle tertiary IT programs. The distinc-
tion is important because these groups generally
enter the labor market with different levels of the-
oretical preparation, technical depth, and respon-
sibility.

2. Major contemporary artificial intelli-
gence trends

2.1. Generative and multimodal artificial in-
telligence

Generative Al is currently one of the most in-
fluential technological trends. Large language
models can generate and transform natural lan-
guage, source code, structured data, and technical
documentation. Multimodal models extend these
capabilities by processing combinations of text,
images, audio, video, and sensor data.

In information technology work, multimodal
systems can analyze screenshots, software inter-
faces, diagrams, source code, log files, and written
requirements within the same workflow. This ca-
pability supports activities such as interface proto-
typing, system documentation, user assistance,
and technical troubleshooting. However, genera-
tive models may produce incorrect, insecure, out-
dated, or fabricated results. Their outputs are
based on statistical inference rather than guaran-
teed factual or logical correctness. Consequently,
Al-generated code and technical recommenda-
tions must be reviewed, tested, and evaluated by
qualified personnel.

2.2. Al-assisted software engineering

Al is being incorporated across the software de-
velopment life cycle. Contemporary tools can as-
sist with requirement clarification, source-code
generation, code completion, refactoring, test cre-
ation, debugging, documentation, vulnerability
identification, and deployment scripting. This
trend is shifting the role of developers from writing
every line of code manually toward specifying
problems, providing context, reviewing generated
solutions, integrating components, and verifying
system quality. Productivity may increase, espe-
cially for repetitive or standardized tasks, but the
benefits depend on the developer’s ability to rec-
ognize errors and provide appropriate technical
constraints.

Al-assisted programming does not eliminate
the need for programming fundamentals. A worker

who lacks knowledge of algorithms, data struc-
tures, software architecture, databases, and secu-
rity may accept generated code without under-
standing its behavior. Such dependence can pro-
duce unreliable systems and accumulated tech-
nical debt.

2.3. Al Agents and process automation

Al agents are systems that can interpret objec-
tives, plan actions, use external tools, retrieve
data, and execute multi-step tasks. In IT environ-
ments, agents may create service tickets, analyze
system logs, generate database queries, update
documentation, run software tests, monitor infra-
structure, or coordinate parts of a deployment pro-
cess.

The expansion of agentic Al may automate
complete workflows rather than isolated tasks.
Nevertheless, reliable deployment requires access
control, tool restrictions, logging, human ap-
proval, output validation, and mechanisms to stop
or reverse incorrect actions. IT engineers will in-
creasingly be responsible for designing these con-
trol structures.

2.4. Small, Specialized and Edge Al models

The development of Al is not limited to ex-
tremely large cloud-based models. Smaller and do-
main-specific models are increasingly used be-
cause they may require fewer computing re-
sources, provide lower latency, reduce operating
costs, and offer greater control over sensitive data.

Edge Al executes models on mobile devices, in-
dustrial equipment, cameras, gateways, or local
servers. This approach is relevant to developing
countries where Internet connectivity may be un-
stable or expensive. It is also useful for agricultural
monitoring, manufacturing, transportation,
health services, and public safety.

Small and local models create opportunities for
IT professionals who can optimize models, inte-
grate sensors, manage embedded systems, and
adapt Al applications to local languages and oper-
ational conditions.

2.5. Retrieval-Augmented Generation and
Organizational Al

Retrieval-Augmented Generation connects a
generative model to external databases, docu-
ments, search systems, or organizational
knowledge. Instead of relying exclusively on the
information learned during model training, the
system retrieves relevant content and includes it
in the model’s context.

This approach is increasingly used for enter-
prise search, customer support, technical assis-
tance, internal knowledge management, and edu-
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cational services. It creates demand for competen-
cies in databases, information retrieval, document
processing, application programming interfaces,
data governance, and access control.

2.6. Responsible Al, Cybersecurity and Gov-
ernance

As Al systems are deployed in high-impact con-
texts, organizations are paying greater attention
to transparency, fairness, privacy, security, intel-
lectual property, and human accountability. Al
systems can introduce new vulnerabilities, includ-
ing prompt injection, poisoned training data, inse-
cure plugins, model theft, leakage of confidential
information, and automated social engineering.

Consequently, responsible Al is becoming an
engineering requirement rather than only an ethi-
cal principle. IT professionals must understand
model limitations, data provenance, risk assess-
ment, security testing, audit trails, and human
oversight.

3. Effects on the Work of Information Tech-
nology Engineers

3.1. Transformation of technical tasks

Al is likely to reduce the amount of time engi-
neers spend on repetitive activities such as gener-
ating standard code, creating basic tests, searching
documentation, formatting reports, and diagnos-
ing common errors. The engineer’s work will in-
creasingly concentrate on system-level decisions
and difficult exceptions.

Important responsibilities will include defining
requirements, selecting architectures, integrating
Al with existing systems, validating model out-
puts, ensuring cybersecurity, monitoring perfor-
mance, and evaluating business consequences.
The value of an engineer will therefore depend less
on the quantity of code produced and more on the
ability to design dependable solutions.

This transformation is consistent with interna-
tional labor research indicating that only a limited
number of occupations consist entirely of au-
tomatable tasks. Most jobs combine activities that
can be automated with tasks that require human
reasoning, interaction, contextual knowledge, or
accountability [1], [3].

3.2. Changes in software development roles

Junior developers have traditionally learned
through relatively simple tasks, such as imple-
menting basic interfaces, correcting minor defects,
writing routine tests, and preparing documenta-
tion. Many of these tasks can now be accelerated
by AL

This creates a paradox. Al can help beginners
learn and become productive, but it may also re-

duce the number of elementary tasks through
which they traditionally gained experience. Em-
ployers may expect new graduates to complete
more complex assignments earlier in their careers.

Senior engineers will increasingly supervise Al-
supported workflows, review generated code,
make architectural decisions, and resolve integra-
tion problems. Junior professionals must therefore
develop code-reading, testing, debugging, and
verification skills instead of relying on code gener-
ation alone.

3.3. Increasing importance of hybrid com-
petencies

The labor market is likely to reward profession-
als who combine several areas of competence. Ex-
amples include software engineering and Al inte-
gration, cybersecurity and machine learning, cloud
computing and data engineering, or information
systems and business process analysis.

Demand is also expected to increase for Al and
machine learning specialists, big-data specialists,
fintech engineers, software developers, and cyber-
security professionals [4]. Nevertheless, technical
expertise alone will not be sufficient. Creative
thinking, analytical reasoning, resilience, commu-
nication, and collaboration remain important be-
cause Al-supported projects require interaction
with users, managers, regulators, and domain spe-
cialists [4].

3.4. Productivity, quality andprofessional
accountability

Al tools may improve productivity by generat-
ing drafts and alternative solutions quickly. How-
ever, faster development does not automatically
produce higher-quality software. Generated code
can contain hidden security vulnerabilities, ineffi-
cient algorithms, licensing risks, or incorrect as-
sumptions.

Professional accountability remains with the
engineer and the organization deploying the sys-
tem. Engineers must be able to explain why a solu-
tion was selected, how it was tested, what data it
uses, and what risks remain. Verification and as-
surance may therefore become more important as
code generation becomes easier.

4. Effects on College-level IT graduates

4.1. Greater exposure of entry-level work

Graduates of college-level IT programs often
begin with technical support, website mainte-
nance, data processing, software testing, basic
programming, device installation, network admin-
istration, and routine system operations. Many
components of these jobs are structured and repet-
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itive, making them suitable for partial Al automa-
tion.

Chatbots can resolve common support re-
quests; coding assistants can generate standard
website components; testing tools can create test
cases; and monitoring platforms can classify rou-
tine incidents. Entry-level vacancies may there-
fore require fewer workers or higher skill levels.

This does not mean that college graduates will
become unnecessary. Physical installation, local
system support, user communication, device
maintenance, contextual troubleshooting, and the
adaptation of systems to specific organizations
continue to require human participation. The
challenge is that graduates must be able to work
with Al-enabled tools rather than compete against
them in routine task execution.

4.2. Opportunities in applied Al implemen-
tation

Developing countries need workers who can
deploy and maintain practical AI applications ra-
ther than only researchers who design new foun-
dation models. College graduates can participate
in data preparation, system configuration, API in-
tegration, user support, model monitoring, cloud
deployment, Abstract, quality assurance, and
maintenance. They may also support small and
medium-sized enterprises that cannot employ
large Al research teams. Typical projects may in-
clude intelligent customer service, document pro-
cessing, inventory forecasting, product recom-
mendation, digital marketing, industrial monitor-
ing, and local-language information systems.

Applied competence can therefore offer a real-
istic employment pathway. Graduates do not nec-
essarily need to develop a large language model
from the beginning, but they should understand
how to select, integrate, test, secure, and operate
existing Al services.

4.3. Risk of skill polarization

Al adoption may increase the difference be-
tween graduates who possess strong foundations
and those trained only to follow specific software
procedures. Workers who understand program-
ming logic, databases, networks, security, and sys-
tem integration can adapt to new tools. Workers
whose competence is limited to repetitive opera-
tions may face greater displacement risks.

Digital skills are particularly valuable in low-
and middle-income economies because their sup-
ply remains limited. International evidence indi-
cates that digital skills can generate stronger wage
benefits in such economies than in high-income
labor markets [5]. However, these benefits may be

distributed unevenly between urban and rural ar-
eas, institutions, income groups, and genders.

5. Specific challenges for developing coun-
tries

5.1. Infrastructure and access gaps

Al systems require reliable connectivity, com-
puting resources, cloud services, and access to dig-
ital devices. These conditions remain uneven in
many developing countries. Limited infrastructure
may prevent students and smaller institutions
from gaining practical experience with modern Al
systems.

The Al divide is not determined by model ac-
cess alone. Effective adoption requires affordable
Internet connectivity, relevant local data, digitally
skilled workers, and sufficient computing capacity
[2]. Without these foundations, developing coun-
tries may become consumers of foreign Al services
rather than producers of locally relevant solutions.

5.2. Shortage of local-language and contex-
tual data

Many global AI systems perform better in
widely represented languages and contexts. They
may provide inaccurate or culturally inappropriate
responses for local languages, regulations, busi-
ness practices, and educational content.

This limitation creates both a challenge and an
opportunity. IT engineers and graduates can con-
tribute to local datasets, language technologies,
domain knowledge bases, and context-aware ap-
plications. Data quality, consent, copyright, and
community representation must be considered
during this process.

5.3. Education-industry mismatch

IT curricula may be updated more slowly than
technology and labor-market requirements. Some
programs continue to emphasize isolated software
tools without sufficient attention to system think-
ing, project experience, cloud platforms, cyberse-
curity, data management, and AI-supported work.

The skills gap is already regarded by employers
as a major barrier to organizational transfor-
mation, while a substantial proportion of occupa-
tional skill requirements is expected to change be-
fore 2030 [4]. Educational institutions therefore
need mechanisms for frequent curriculum review
and collaboration with industry.

5.4. Platform dependence and digital out-
sourcing

Developing countries may benefit from remote
work and digital outsourcing. Al can improve the
productivity of local professionals and allow
smaller teams to participate in international pro-
jects. At the same time, routine outsourced ser-
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vices such as basic coding, data entry, transcrip-
tion, and standardized support may be particularly
exposed to automation.

Countries that compete primarily on low labor
costs may face increasing pressure. A more sus-
tainable strategy is to move toward higher-value
services based on domain expertise, system inte-
gration, cybersecurity, quality assurance, local
knowledge, and customer relationships.

6. Implications for IT education and work-
force development

6.1. Preserve core IT foundations

Al literacy should be integrated into IT pro-
grams, but it should not replace foundational sub-
jects. Students still require programming, algo-
rithms, computer architecture, operating systems,
databases, computer networks, software engineer-
ing, and information security.

These foundations enable graduates to evalu-
ate Al-generated solutions rather than accept
them uncritically. For example, students need da-
tabase knowledge to verify generated queries, se-
curity knowledge to identify unsafe code, and soft-
ware engineering knowledge to assess maintaina-
bility.

6.2. Integrate Al across the curriculum

Al should not be confined to a single optional
course. It can be incorporated throughout the cur-
riculum:

e Programming courses can teach Al-
assisted coding and code verification,;

e Database courses can include natural-lan-
guage querying and vector search;

e Software engineering courses can cover
Al-supported testing and documentation;

e  Cybersecurity courses can examine both
Al-enabled defense and Al-related attacks;

e Networking courses can introduce intelli-
gent monitoring and edge Al,

e  Professional practice courses can address
ethics, privacy, intellectual property, and account-
ability.

The objective is not simply to teach students
how to write prompts. Students should learn when
Al is appropriate, how to provide context, how to
test outputs, and how to document the use of Al.

6.3. Adopt project-based and work-inte-
grated learning

IT education should provide realistic projects
involving data, APIs, cloud services, security, de-
ployment, and user requirements. Students should
be assessed not only on whether an Al tool pro-
duces an answer, but also on the quality, reliabil-

ity, transparency, and security of the completed
system.

Internships and cooperation with local enter-
prises can expose students to actual constraints
such as incomplete data, legacy systems, limited
budgets, regulatory requirements, and user re-
sistance. Such experience is especially important
for college graduates whose programs emphasize
applied employment skills.

6.4. Redesign assessment

Traditional assignments based exclusively on
producing source code or written reports may no
longer demonstrate individual competence be-
cause Al can generate both. Assessment should in-
clude oral explanation, supervised practice, de-
bugging, code review, system demonstration, de-
sign justification, and reflection on Al use.

UNESCO recommends a human-centered ap-
proach to generative Al in education, including ap-
propriate regulation, capacity development, pri-
vacy protection, and pedagogical validation [6].
Educational institutions should establish clear
rules distinguishing legitimate Al assistance from
academic misconduct.

6.5. Support lifelong learning and micro-
credentials

Because Al technologies develop rapidly, initial
education cannot provide all the knowledge re-
quired throughout a career. Universities, colleges,
employers, and governments should support short
courses and micro-credentials in areas such as Al-
assisted development, cloud platforms, data engi-
neering, cybersecurity, Al governance, and indus-
trial AL

Training should be accessible to existing work-
ers as well as full-time students. Otherwise, the
adoption of Al may widen inequality between
workers who can continuously reskill and those
who cannot.

7. Discussion

Al will not affect all IT occupations or all coun-
tries in the same manner. The outcome will de-
pend on the structure of local economies, educa-
tion quality, digital infrastructure, organizational
investment, and national policy.

For IT engineers, Al is likely to increase produc-
tivity and shift professional value toward architec-
ture, integration, security, verification, and busi-
ness understanding. For college-level graduates,
the effects are more mixed. Al can provide power-
ful learning and productivity tools, but it can also
automate many traditional entry-level activities.
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The appropriate response is neither to reject Al
nor to reduce IT education to the operation of Al
tools. Overreliance on automated generation may
weaken fundamental competence and create sys-
tems that nobody fully understands. Conversely,
prohibiting Al use may leave graduates unpre-
pared for modern workplaces.

Developing countries should concentrate on
areas where local knowledge and applied imple-
mentation create advantages. These include local-
language systems, digital government, agricultural
technology, financial inclusion, health infor-
mation systems, smart manufacturing, cybersecu-
rity, and solutions for small and medium-sized en-
terprises.

8. Conclusion

Artificial intelligence is transforming infor-
mation technology work by automating routine
tasks, augmenting professional decision-making,
and creating new categories of intelligent systems.
Generative Al, multimodal models, Al agents, edge
intelligence, Retrieval-Augmented Generation,
and Al-enabled cybersecurity are among the
trends with the greatest influence on IT occupa-
tions.

The most probable outcome is not the disap-
pearance of IT engineers but a restructuring of
their responsibilities. Engineers will spend less
time on repetitive production and more time on
system design, integration, validation, security,
governance, and communication. College-level IT
graduates face greater exposure because many en-
try-level tasks are automatable, but they can re-
main competitive by developing practical skills in
Al-assisted software development, cloud services,
data management, cybersecurity, system support,
and domain-specific implementation.

For developing countries, the benefits of Al will
depend on investments in connectivity, compu-
ting resources, local data, education, and institu-
tional capacity. IT education should combine en-
during technical foundations with responsible Al
use, practical projects, work-integrated learning,
and lifelong reskilling.

Ultimately, the key professional competence
will not be the ability to use Al in isolation. It will

be the ability to combine human judgment, tech-
nical foundations, domain knowledge, and Al tools
to build systems that are useful, reliable, secure,
and socially responsible.
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Jle Txansb Tpa
YHUBepCUTET 371eKTPO3HepreTUKM, BbeTHam, r. XaHOi1

TEHAEHLINU B OBJIACTHU MCKYCCTBEHHOI'O MHTEJIJIEKTA
U UX BJIMIHUE HA UH)KEHEPOB MH®OPMAILIVIOHHBIX TEXHOJIOTUIA
Y BBIITYCKHUKOB UT-CITEHUAJIbHOCTEN
B PA3BUBAIOHNINXCSA CTPAHAX

AHHomauus. HckyccmeeHHblil UHmMeIeKm 8CIMYNUI 8 HOBbILI 3Man passumus, Xapakmepusyowutics zeHepa-
MUBHBLMU MOOENAMU, MYIbMUMOOANBHBIMU CUCINEMAMU, azeHmamu KV, asmomamu3uposaHHoli paspabomxoti
npoepamMmHozo obecneueHusl, nepueputiHolM UHMENTEKMOM U CNeYUANU3UPOBAHHBIMU NPUNIONEHUSMU. Dmu
mexHoI02UU MpaHcGhopmMupyom He moJisko npodykmel, pazpadbamsieaemole UHOycmpueli UHPOPMAYUOHHBIX meX-
HoJ02Ull, HO U NPOYECCsl NPOEKMUPOBAHUS, BHEOPEHUS, MeCMUPOBAHUS, PA36EPMbIBAHUS U 0OCTYHUBAHUS NPO-
2pamMmHO20 obecneueHus:, cucmem OanHsix, cemeli U Yugpossix ycaye. B 0aHHOU cmamove aHanu3Upyrwmcs 0CHO8-
Hble co8peMeHHble MeHOeHyUU 8 001acmu UCKYCCMBEHH020 UHMEJL/IEKIA U OUeHUBAENCS UX 8/IUSHUE HA UHMEHE-
P0O8 UHGOPMAUUOHHDBIX MEXHON02UL U 8bINYCKHUK08 HUT-cneyuansHocmeti 8 passueaowjuxcs cmpadax. AHaau3
noxa3ssieaem, umo U ¢ Gonvuleil 8eposmHOCMbi0 npugedem K pecmpykmypusayuu npoeccuoHaivHuix 3a0a,
uem K NOJIHOMY UCUe3HO08eHU npogeccuil. PymuHHoe npozpammuposatHue, mecmuposaHue NpozpammHozo obec-
neuexusi, 0OKyMeHMuposaxue, 6azoeas mexHuueckass N00depxcka u MOHUMOPUHZ CUCMeM 8ce uauje asmomamu-
3UPYIOMCA UAU 4acmu4Ho no00epiU8arOMcs UCKYCCMBEHHbIM UHMEJLIEKIMoM. B mo xce epems pacmem cnpoc Ha
CNeyuanucmos, CNOCoOHbIX UHMezpuposams cepaucst UM, ynpaensmes OaHHbIMU, OUEHUBAMb PE3YAbIMambl, NOJY-
ueHHble ¢ nomowwio MM, obecneuusams 6€30nacHoChb UHMeJIeKMYaibHblX CUCMeM U npeobpaszossleams OpeaHu-
3ayuoHHsle npobaemsl 8 HadexcHble MexHUUecKue peuleHus. BoinycKHUKU 8Y308 M02ym CMOJIKHYMbCA ¢ 60J16WUM
dasJieHueM, NOCKONbKY MHO2Ue MPAaduyuoHHbie 3a0auul HauaabHO20 YPOBHS Mozym OblMb A8MOMAMUIUPOBAHBL.
Tem He MeHee, OHU MO2Ym 0CMasamuCst KOHKYPEeHMOCNOCOOHbIMU 071a200aps NPUKAAOHBIM KOMNeMeHYUSAM 8 pas-
pabomke ¢ ucnonv3osaruem UU, obnauHsix niamgpopmax, kubepbe3onacHocmu, npoeKmuposaHuu OaHHsix, Cu-
CMmeMHOll uHmezpayuu u npedMemHslx 3HaHUsIX. B cmamoe npednazaromcs 618006t 0151 pehopmbl YueOHbIX NPO-
epamm, ob6yueHus Ha pabouem mecme, HeNpepvIBHOI nepek8anuGuKkayuu U HayuoHAaIbHOU Yupposoti NoOUMUKU 6
passusarnwuxcs cmpaxax. B Hell ymeepxudaemcs, umo epamomuocme 8 o6aacmu MU 0oixcHa 6bimb UHMe2ZPUPO-
8aHa 8o ece acnekmoi UT-06pazoeanus, He 3ameHss pyHOAMeHMa bHble 3HAHUS 8 001ACMU NPOZPAMMUPOBAHUS,
6a3 0aHHvix, cemell, pa3pabomxu NPozpammHoz0 obecnedeHus U UH(GOPMAayUoHHOL 6e30nacHoCmu.

Krroueasle ¢108a: UcKyccmeeHHblll UHMENNEKM, 2eHepamusHbili MU, uHxceHepsl UHPOPMAYUOHHBIX MEXHOO-
2uti, 86INYCKHUKU 8Y308, pA368UBAIOWUECS CMPAHBL, YUdpossle HABbIKU, 6ydyulee psiHka mpyda, UT-o0pasosanue.



AKTyaJbHBIE UCCIIEOBAHUS * 2026. N227 (313) [E] TupopmaIioHHbIE TEXHOIOTHH | 34

Nguyen Thi Ngoc Tu
Electric Power University, Vietnam, Hanoi

Tran Thi Minh Thu
Electric Power University, Vietnam, Hanoi

MODERN DATABASE TRENDS
AND THEIR INTEGRATION INTO E-COMMERCE SYSTEMS

Abstract. The rapid development of e-commerce has introduced increasingly demanding requirements for da-
tabase systems in terms of scalability, availability, response time, consistency, security, and intelligent data anal-
ysis. A conventional architecture based on a single relational database management system is often unable to effi-
ciently support transactional processing, product catalog management, full-text search, real-time analytics, per-
sonalization, and artificial intelligence applications at the same time. This paper analyzes major modern database
trends, including cloud-native and serverless databases, Distributed SOL, NoSQL, multi-model databases, real-
time stream processing, data lakehouse architectures, vector databases, and artificial intelligence-assisted data-
base administration. Based on these trends, the paper proposes a multi-layer database integration model for e-
commerce systems. In the proposed model, data stores are selected according to workload characteristics and inte-
grated through microservices, event-driven communication, Change Data Capture, and a unified data governance
framework. The proposed architecture aims to balance transactional consistency, online scalability, real-time an-
alytics, and Al-powered e-commerce capabilities. The paper also discusses major implementation challenges, in-
cluding data consistency, system complexity, governance, security, and vendor dependency.

Keywords: database, e-commerce, Distributed SQL, NoSQL, vector database, data lakehouse, stream pro-
cessing, event-driven architecture, artificial intelligence.

1. Introduction

Data has become a central strategic asset in
modern e-commerce systems. In addition to struc-
tured information such as customer profiles, prod-
ucts, orders, payments, and inventory, e-com-
merce platforms must process a considerable
amount of semi-structured and unstructured data.
Such data includes product images, customer re-
views, browsing histories, clickstream events, sys-
tem logs, social media interactions, delivery infor-
mation, and customer service conversations. A
seemingly simple online purchase may involve a
sequence of complex operations, including user
authentication, product availability verification,
price and promotion calculation, inventory reser-
vation, payment authorization, order creation,
loyalty point calculation, and delivery scheduling.
These operations often need to be completed
within seconds while maintaining acceptable lev-
els of consistency and reliability. During major
promotional campaigns, the number of concurrent
users and transactions may increase dramatically,
creating significant pressure on database infra-
structure.

Traditional relational database management
systems remain essential for workloads that re-

quire Atomicity, Consistency, Isolation, and Dura-
bility, commonly referred to as ACID properties.
Typical examples include payments, order pro-
cessing, accounting, and inventory management.
However, using a single relational database for all
data types and workloads may create limitations in
scalability, flexibility, and system performance.
Modern e-commerce architectures therefore in-
creasingly adopt polyglot persistence, in which
different database technologies are selected for
different business and technical requirements
1, 2].

This development does not imply that rela-
tional databases are being completely replaced by
NoSQL technologies. Instead, contemporary data-
base architectures combine relational, non-rela-
tional, analytical, streaming, and vector-based
data management technologies. The objective is to
assign each workload to the most appropriate data
platform while maintaining consistent governance
and integration.

This paper has two main objectives. First, it an-
alyzes major modern database trends and their rel-
evance to e-commerce. Second, it proposes an in-
tegrated database architecture that combines
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transactional consistency, distributed processing,
real-time analytics, and Al-enabled functions.

2. Data requirements of modern E-com-
merce systems

The database workloads of an e-commerce
platform can generally be divided into four major
groups.

The first group is online transactional pro-
cessing, which includes order creation, payment
processing, refund management, invoice genera-
tion, inventory updates, and customer account
management. These operations require strong in-
tegrity constraints, concurrency control, transac-
tion isolation, and reliable recovery mechanisms.

The second group is low-latency operational
data access. Examples include retrieving product
information, updating shopping carts, maintain-
ing user sessions, accessing promotion rules, and
displaying personalized content. In many e-com-
merce applications, read operations significantly
outnumber write operations, especially during
high-traffic events.

The third group is analytical data processing. E-
commerce companies need to analyze sales perfor-
mance, customer behavior, product demand, mar-
keting effectiveness, conversion rates, customer
churn, fraud patterns, and supply chain efficiency.
These applications normally require the integra-
tion of historical and real-time data from multiple
operational systems.

The fourth group consists of artificial intelli-
gence applications, such as recommendation sys-
tems, semantic product search, conversational
shopping assistants, demand forecasting, senti-
ment analysis, automated content generation, and
fraud detection. These systems require more than
traditional key-based or condition-based queries.
They may also need similarity search, graph anal-
ysis, feature storage, and access to unstructured
data.

Because these workloads differ considerably in
their data models, consistency requirements, ac-
cess patterns, throughput, and latency expecta-
tions, no single database technology is optimal for
all e-commerce functions [1; 3, p. 10-11]. Database
selection should therefore consider workload char-
acteristics, query patterns, scalability require-
ments, consistency levels, operational complexity,
cost, and security.

3. Modern database trends

3.1. Cloud-native and Serverless databases

Cloud-native databases are designed to take
advantage of the elasticity, automation, and geo-
graphical distribution offered by cloud computing.
Under the Database as a Service model, cloud pro-
viders handle many operational tasks, including

database provisioning, patching, backup, monitor-
ing, replication, and failover.

This approach allows e-commerce companies
to focus more on application development and less
on infrastructure administration. It is particularly
beneficial for small and medium-sized enterprises
that may not have a large database administration
team.

Serverless databases extend this model by au-
tomatically allocating and releasing computing re-
sources according to actual workload demand. In-
stead of maintaining fixed infrastructure capacity,
an organization may pay according to the number
of queries, transactions, or computing resources
consumed.

This elasticity is appropriate for e-commerce
because workloads often vary significantly accord-
ing to time, season, marketing campaigns, and
special sales events. However, serverless databases
may introduce challenges related to connection
limits, cold-start latency, unpredictable costs, and
dependence on cloud service providers. Therefore,
serverless adoption should be based on workload
measurements rather than solely on architectural
trends.

3.2. Distributed SQL

Distributed SQL combines the relational data
model, SQL query language, and ACID transac-
tions with horizontal scalability across multiple
computing nodes. It is designed to provide the ad-
vantages of relational databases while addressing
some of their traditional scalability limitations.
Distributed SQL is particularly relevant to e-com-
merce applications that require both high transac-
tion volumes and strong consistency, such as order
processing, inventory management, and payment-
related services. Unlike manually partitioned rela-
tional databases, many Distributed SQL platforms
provide automated sharding, replication, load bal-
ancing, and failure recovery.

However, distributed transactions may increase
communication overhead and transaction latency
because coordination is required among multiple
nodes. Appropriate partitioning strategies are
therefore essential. Data may be partitioned ac-
cording to geographic region, customer identifier,
merchant identifier, or business domain to reduce
cross-partition transactions. Distributed SQL
should not be considered a universal solution. For
small systems, a conventional managed relational
database may remain simpler and more cost-effec-
tive. Distributed SOL becomes more advantageous
when transaction volume, geographical distribu-
tion, or availability requirements exceed the ca-
pacity of a single database instance.
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3.3. NoSQL and specialized data stores

NoSQL databases remain important for appli-
cations that require flexible schemas, high write
throughput, horizontal scalability, or specialized
query capabilities [2; 3, p. 10-11]. Document data-
bases are suitable for product catalogs because dif-
ferent product categories may have different at-
tributes. For example, mobile phones may include
storage capacity and screen size, whereas clothing
products may include material, color, and size.
Representing these variations in a rigid relational
schema may require numerous optional columns
or complex table structures. Key-value databases
are commonly used for shopping carts, session
management, distributed caching, access tokens,
and temporary personalization data. Their simple
access model enables high performance and low
latency. Wide-column databases may be used to
store large volumes of clickstream data, browsing
histories, or system events. Graph databases are
appropriate for analyzing complex relationships
among customers, products, transactions, devices,
addresses, and payment methods. Such relation-
ship analysis can support recommendation sys-
tems and fraud detection.

The use of different databases for different
workloads is referred to as polyglot persistence [2].
Although this approach can improve performance
and scalability, it also increases operational com-
plexity. Each additional database technology in-
troduces new requirements for administration,
monitoring, backup, access control, and staff ex-
pertise. Clear service boundaries and data owner-
ship rules are therefore necessary.

3.4. Multi-Model Databases

Multi-model databases support more than one
data representation or query model within a single
database platform. Depending on the system,
these models may include relational tables, JSON
documents, graphs, spatial data, time-series data,
and vectors.

Multi-model databases can reduce infrastruc-
ture complexity because organizations do not need
to deploy a separate database for every data repre-
sentation. This approach may be particularly suit-
able for small and medium-sized e-commerce
companies.

Nevertheless, the presence of multiple features
does not necessarily mean that every feature has
the same performance or maturity as a specialized
database. For example, a relational database with
basic graph or vector support may not provide the
same functionality as a dedicated graph or vector
database under large-scale workloads. Database
selection should therefore be supported by practi-
cal benchmarking. Organizations should evaluate

representative queries, dataset sizes, transaction
patterns, indexing requirements, failure behavior,
and operational costs.

3.5. Real-Time stream processing and
event-driven architecture

Traditional batch processing is insufficient for
many modern e-commerce requirements. Inven-
tory synchronization, dynamic pricing, fraud de-
tection, customer behavior analysis, and personal-
ized recommendation may require data to be pro-
cessed within seconds or milliseconds.

An event-driven architecture allows services to
publish business events such as “Order Created,”
“Payment Confirmed,” “Inventory Reserved,” or
“Product Viewed.” Other services may subscribe to
these events and process them independently.
This design reduces direct dependencies between
services and improves scalability.

Change Data Capture, or CDC, detects database
changes from transaction logs and transfers them
to downstream systems. CDC enables operational
data to be synchronized with search engines, ana-
Iytical platforms, caches, and machine learning
systems without continuously querying the source
database.

Event-driven systems commonly adopt even-
tual consistency, according to which replicas or
downstream systems may temporarily contain dif-
ferent versions of data but converge after a period
of time [4, p. 40-44]. Eventual consistency is ac-
ceptable for product search indexes, analytical
dashboards, and recommendations. However, it
may not be acceptable for payment authorization
or inventory reservation.

To ensure reliability, event-driven architec-
tures should implement patterns such as transac-
tional outbox, idempotent consumers, retry mech-
anisms, dead-letter queues, and event versioning.
The Saga pattern may be used to coordinate dis-
tributed business processes through a sequence of
local transactions and compensating actions.

The CAP principle also remains relevant when
designing distributed databases. During a network
partition, a distributed system must make trade-
offs between strong consistency and availability
[5, p. 23-29]. Therefore, consistency decisions
should be made according to business risk rather
than applied uniformly across all services.

3.6. Data Lakehouse architecture

Traditional data warehouses provide structured
schemas, optimized queries, and business intelli-
gence capabilities. Data lakes provide low-cost
storage for raw, semi-structured, and unstructured
data. However, conventional data lakes may suffer
from weak governance, inconsistent schemas, and
poor data quality.
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A data lakehouse combines the flexibility and
scalability of a data lake with transactional man-
agement, schema enforcement, metadata manage-
ment, and query optimization. This architecture
can store structured transaction data, clickstream
events, product images, customer reviews, logis-
tics information, and customer service data in a
unified analytical environment.

In e-commerce, a data lakehouse may support
sales analysis, customer segmentation, demand
forecasting, marketing attribution, recommenda-
tion model training, and supply chain optimiza-
tion. Stream processing systems can continuously
transfer operational events into the lakehouse, al-
lowing analytical systems to access near-real-time
data [6, 7].

However, a lakehouse should not directly re-
place operational databases. Transaction pro-
cessing systems require low latency, strict integ-
rity constraints, and predictable concurrency con-
trol. Analytical platforms are optimized for large
scans, aggregations, and historical processing.
Clear separation between operational and analyti-
cal workloads remains important.

3.7. Vector databases and AI-Powered com-
merce

Vector databases are one of the most signifi-
cant recent developments in data management.
They store high-dimensional numerical represen-
tations, known as embeddings, generated from
text, images, audio, products, or user behavior.

Traditional search systems mainly rely on key-
word matching. Vector search identifies items ac-
cording to semantic or contextual similarity. For
example, a customer may search for “a lightweight
jacket suitable for rainy but warm weather.” A vec-
tor-based search system can retrieve products with
relevant functional characteristics even when the
exact words in the query do not appear in the prod-
uct description.

Vector databases can support several e-com-
merce functions:

e Semantic product search;

e Image-based product search;

e  Similar-product recommendation;

e  Personalized recommendation;

e  Customer service knowledge retrieval;

e  Retrieval-Augmented Generation for con-
versational shopping assistants.

However, vector similarity should not be the
only mechanism used to rank or select products.
Product price, availability, delivery region, mer-
chant policy, access permissions, and business
rules must still be verified through structured op-
erational data.

Consequently, many practical e-commerce sys-
tems adopt hybrid search. Hybrid search combines
vector similarity, keyword matching, metadata fil-
tering, and business ranking rules. A vector data-
base should therefore be regarded as a comple-
mentary component rather than the authoritative
source for orders, inventory, or payments.

3.8. Artificial Intelligence-assisted database
administration

Artificial intelligence and machine learning are
increasingly incorporated into database admin-
istration. Modern systems may automatically rec-
ommend indexes, detect inefficient queries, iden-
tify workload anomalies, predict resource con-
sumption, and suggest configuration adjustments.

These capabilities can reduce administrative
workload and improve resource utilization. Never-
theless, fully autonomous database administration
may also create operational risks. An automati-
cally created index may improve one query while
increasing storage or write overhead. A configura-
tion change may have unintended effects on an-
other service.

Al-assisted administration should therefore in-
clude monitoring, explainability, approval mecha-
nisms, and rollback procedures. Human database
administrators and system architects remain re-
sponsible for business-critical decisions.

3.9. Security, Privacy and Data governance

E-commerce systems process sensitive infor-
mation, including personal data, addresses, au-
thentication credentials, transaction histories, and
payment-related information. Security must
therefore be implemented throughout the data
lifecycle. Important database security measures
include encryption in transit and at rest, central-
ized key management, role-based or attribute-
based access control, multi-factor authentication,
secret management, database activity monitoring,
audit logging, data masking, and backup protec-
tion. A zero-trust architecture assumes that no
user, device, or network location should be trusted
by default. Every access request must be authenti-
cated, authorized, and evaluated according to con-
textual information [13].

For payment data, organizations should mini-
mize the storage of cardholder information and
use tokenization or payment service providers
where possible. Systems that store, process, or
transmit payment card information should follow
applicable Payment Card Industry Data Security
Standard requirements [14]. Data governance is
equally important. Organizations need to define
data ownership, data quality rules, retention peri-
ods, consent requirements, and deletion proce-
dures. Metadata catalogs and data lineage tools
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can help identify where data originates, how it is
transformed, and which systems use it.

4. Proposed database integration model for
E-commerce systems

Based on the trends discussed above, this paper
proposes a six-layer database integration architec-
ture for modern e-commerce systems.

4.1. Interaction layer

The interaction layer includes websites, mobile
applications, social commerce platforms, point-
of-sale systems, marketplace interfaces, and part-
ner applications. User and system requests are re-
ceived through an API gateway.

The API gateway performs functions such as
authentication, request routing, rate limiting, pro-
tocol conversion, access logging, and protection
against excessive or malicious traffic.

4.2. Business service layer

The business service layer divides the e-com-
merce system into business domains such as:

e  Customer management;

e  Product catalog;

e Shopping cart;

e  Pricing and promotion;

e  Order management;

e Payment;
e Inventory;
e  Delivery;

e  Customer service.

Each service should own its business logic and
data. A service should not directly modify the in-
ternal database tables of another service. Commu-
nication should occur through defined APIs or
business events.

This principle reduces coupling and allows ser-
vices to be developed, deployed, and scaled inde-
pendently. However, organizations should avoid
unnecessary microservice decomposition. In
smaller systems, a modular monolithic architec-
ture may provide adequate separation with lower
operational complexity.

4.3. Operational data layer

The operational data layer applies polyglot per-
sistence according to workload characteristics.

A relational or Distributed SQL database may
manage orders, payments, invoices, and inventory
because these domains require strong consistency
and transactional control.

A document database may store product cata-
logs and flexible product attributes. A key-value or
in-memory database may support session manage-
ment, shopping carts, distributed locks, and fre-
quently accessed data.

A full-text search engine may provide product
search, filtering, and ranking. A graph database
may analyze relationships among users, products,

devices, addresses, and transactions for recom-
mendation or fraud detection.

Each type of business data must have an au-
thoritative source. Search indexes, caches, analyt-
ical tables, and vector representations should be
treated as derived copies that can be rebuilt from
the authoritative data source.

4.4. Event and integration layer

The event and integration layer connects oper-
ational services without requiring direct database
access. Business events are published to a message
broker or stream-processing platform.

CDC mechanisms may capture changes in oper-
ational databases and distribute them to search in-
dexes, data lakehouse systems, feature stores,
monitoring systems, and machine learning pipe-
lines.

Distributed workflows, such as order creation,
payment confirmation, inventory reservation, and
delivery scheduling, may be coordinated using the
Saga pattern. If one step fails, compensating trans-
actions may cancel or reverse previously com-
pleted operations.

This layer should include event schema man-
agement, event versioning, duplicate detection,
retry policies, and dead-letter processing. Observ-
ability is essential because failures may occur
across several asynchronous services.

4.5. Analytics and Al data layer

The analytics and Al layer stores both historical
and streaming data. A data lakehouse serves as the
primary analytical platform, supporting business
intelligence, data science, forecasting, customer
segmentation, and model training.

A vector database stores product, document,
image, and customer behavior embeddings. The
vector database may be connected to recommen-
dation engines, semantic search systems, and con-
versational assistants.

A feature store may manage reusable machine
learning features such as customer purchase fre-
quency, average order value, product popularity,
and fraud indicators. Feature consistency between
training and production environments is im-
portant for model reliability.

Before an Al application presents information
to a customer, dynamic information such as prod-
uct price, stock availability, promotion eligibility,
and delivery status should be verified against the
operational data source.

4.6. Governance and security layer

The governance and security layer applies
across the entire architecture. It includes identity
and access management, encryption, data catalog-
ing, metadata management, data lineage, quality
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monitoring, retention policies, privacy controls,
and regulatory compliance.

Important operational indicators include:

e Transaction response time;

e Query latency;

e Database throughput;

e  Cache hit rate;

e  Replication delay;

e CDC latency;

e Event processing delay;

e Data freshness;

e  Error and retry rates;

e  Cost per transaction;

e  Recovery Point Objective;

e  Recovery Time Objective.

Continuous monitoring of these indicators al-
lows organizations to identify performance prob-
lems and evaluate whether architectural complex-
ity is generating measurable business value.

5. Discussion

The main advantage of the proposed architec-
ture is that database technologies are selected ac-
cording to workload requirements. Transactional
systems maintain strong consistency, document
databases support flexible product data, caches re-
duce latency, event platforms enable asynchro-
nous integration, lakehouses support historical
analysis, and vector databases enable semantic
search and Al applications.

Nevertheless, architectural flexibility intro-
duces complexity. Data may be duplicated across
operational databases, caches, search indexes,
lakehouses, and vector stores. If synchronization
mechanisms are poorly designed, users may re-
ceive outdated product prices, unavailable prod-
ucts, or inconsistent order information.

Organizations should therefore apply several
principles.

First, every data domain should have a clearly
defined authoritative source. Second, derived data
should be reproducible. Third, consistency re-
quirements should be specified according to busi-
ness risk. Strong consistency may be mandatory
for payments and inventory, while eventual con-
sistency may be acceptable for recommendations
and analytical reports.

Fourth, new database technologies should only
be introduced when supported by measurable
workload requirements. Polyglot persistence is not
automatically superior to a simpler architecture.
Each additional database requires staff expertise,
monitoring, backup procedures, security configu-
ration, and integration maintenance.

Fifth, migration should be incremental. An e-
commerce company may initially use a managed
relational database, a cache, and a search service.

CDC, event streaming, lakehouse, graph, or vector
technologies may then be introduced when trans-
action volume, analytical demand, or Al require-
ments justify them.

Finally, performance evaluation should include
not only query speed but also availability, recov-
ery, data freshness, operational cost, security, and
developer productivity.

6. Conclusion

Database technology is evolving from central-
ized relational database systems toward distrib-
uted, cloud-native, multi-model, real-time, and
Al-integrated data ecosystems. Distributed SQL
provides scalable transactional consistency.
NoSQL databases support flexible and high-vol-
ume workloads. Event-driven architecture and
CDC enable near-real-time integration. Data lake-
house platforms unify analytical data, while vector
databases provide a foundation for semantic
search, recommendation, and conversational com-
merce.

For e-commerce systems, the appropriate solu-
tion is not to select a single database technology
for all workloads. Instead, organizations should
design a workload-oriented and domain-oriented
data architecture. The proposed model integrates
business services, polyglot persistence, event
streaming, analytical storage, vector search, and
unified governance.

The proposed architecture can improve scala-
bility, system availability, analytical responsive-
ness, and customer experience. However, its bene-
fits depend on effective data ownership, con-
sistency management, security, observability, and
cost control.

Future research should implement the pro-
posed model using a realistic e-commerce dataset
and evaluate it according to transaction through-
put, query latency, synchronization delay, data
consistency, search quality, recommendation ac-
curacy, infrastructure cost, and failure recovery
performance.
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Hryen Txu Hrok Ty
YHUBepCUTET 3JIeKTPpOIHEepreTuKk, BbeTHaM, I. XaHOM

TpaH Txu Muns Txy
YHUBEPCUTET 3JIeKTPOIHEpreTUK, BbeTHaM, r. XaHOM

COBPEMEHHBIE TPEH/IbI B OBJIACTU BA3 TAHHbBIX
U1 X UHTETPALIMS B CUCTEMBI 3JIEKTPOHHOM KOMMEPIIU

AHHomauus. Bvicmpoe passumue 31eKmMpPOHHOL Kommepyuu npedssesisem ece 60Jiee 8blCOKUE MPeOOBaAHUS K
cucmemam 6a3 OaHHBIX C MOUKU 3peHUs maclumaobupyemocmu, doCmynHocmu, 6pemeHU OMKAUKA, CO21ACO8AHHO-
cmu, 6e30nACHOCMU U UHMEeLeKMYAIbH020 aHanu3a daHHslx. TpaduyuoHHas apxumexmypda, 0CHOBAHHAS HA edu-
HOll penayuoHHoll cucmeme ynpasaeHus 6a3amu OaHHbIX, 4ACMO He COCOOHA I pekmueHo noddepicusams 00HO-
8PeMeHHO 00pabomky mpaH3akyuii, ynpasieHue KamanozomM mosapos, NOJHOMeKCMOo8blil NOUCK, AHAUMUKY 8
peansHoM 8peMeHU, NePCOHAIUZAUUIO U NPUTOXCEHUS UCKYCCMBEHH020 UHMeieKmd. B daHHOli cmamve aHanu3u-
DPYIOMCSL 0CHOBHblE CO8pEMeHHble MeHdeHyuu 8 obacmu 6a3 daHHbix, 8Kaouas o0auHsle U beccepsepHole 6a3bl
daHHbix, pacnpedenerHsiti SOL, NoSQL, MHoz0MO00enbHble 6a3bl daHHbLX, 00pabomKy NOmMoK08vlx OAHHbIX 8 pedib-
HOM 8peMeHU, apxumeKmypsl XpaHuauuy OaHHslX, 6eKMOpHble 0a3bl OAHHBIX U AOMUHUCMPUPOBAHUe 06a3 OaHHbIX
C NOMOWbI0 UCKYCCMBEHHO020 uHmesiekma. Ha ocHose amux mendeHyuli 6 cmamoe npednazaemcs MHO20ypogHe-
8as mMoodesb uHmezpayuu 6a3 0aHHblx 0 CUCeM JIeKMPOHHOL Kommepuuu. B npednazaemoii modenu xpauu-
Juuia OaHHBIX 86I0UPAIOMCS 8 COOMBEMCMeUl ¢ Xapakmepucmukamu paboueli Hazpy3Ku u UHMezpupyomcs no-
CpedcmeoM MUKpOCepsuco8, COObIMULIHO-0pUeHMUPOBAHHOU C853U, OMCIENUBAHUS UBMEHEHUL aHHbIX U eJUHOL
cucmembsl ynpasneHust oaHHsimu. Ilpednazaemas apxumekmypa HanpaejieHd HA docmudxceHue 6anaHca mexcoy
MPAH3aKYUOHHOLI C02/1ACO8AHHOCMBI0, MACUMABUPYEMOCMbI0 8 PEXCUME PealbH020 8peMeHU, AHANUMUKOLL 8 pe-
AJIbHOM 8PEMEHU U 803MOMCHOCMSMU 2JIEKMPOHHOU Kommepyuu Ha ocHoee MU, B cmamve makce o6cyxcoaromcs
OCHOBHbie NPOoOeMbl peanu3ayuul, 8KaUAS CO2NACO8AHHOCMb OAHHBIX, CIOXCHOCMb CUCMeMbl, ynpasieHue, 0e3-
ONACHOCM® U 3a8UCUMOCME 0M NOCMABUUKA.

Knroueasste cnoea: 6asa 0aHHbix, 271eKMpoHHAA Kommepyus, pachpedenerHsiii SQL, NoSQL, sekmopHuas 6asa
JaHHblX, XpaHuauwe OaHHbIX, NOMOK08Asl 06pabomka, coObIMUIHO-OPUEHMUPOBAHHAS ApXUMeKmypd, UCKyc-
CIM@EHHBITI UHIMENTEKM.
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JEMUWH Hukura AneKcaHAapoBUY
crymarenb, KpacHogapckoe Boiciiee BOeHHOe opAeHoB JKykoBa 1 OKTI6pbckoit PeBosionnm
KpacHo3HamMéEéHHOe yunnuile uMmeHu reHepasna apmuu C. M. llltemenko, Poccus, r. KpacHomap

Hayunbili pykosodumesns — npenodasamens KpacHodapckozo 8vicuiezo 80eHH020 opdeHos JKykosa
u Oxkmsaobpuckoii Pesontoyuu KpacHo3HaménHoz0 yuunuwa umenu zeHepana apmuu C. M. I[lImemenko,
00KMop mexHuueckux Hayk 3axapeHko Poman HeaHosuu

OBOCHOBAHME HEOBXOAMMOCTHU YYETA ITPOLIECCOB
ITPAKTUYECKOI'O ITPUMEHEHUS CPEICTB 3AHIUTHI MTHOOPMAILINA
TP OUEHKE UX 9PPEKTUBHOCTU

AHHOmMauus. B cmamee nposedeH aHaIu3 Cyuwecmeayiowux nodxodos K oyeHke aggpexmusHocmu cpedcms 3a-
wumet uHpopmayuu. ITokazaHo, umo cospemeHHble N00X00bl OPUEHMUPOBAHbI NPEUMYUECMBEHHO HA OUEHKY
MexXHUuecKux Xapakmepucmux cpedcme 3aujumst UHpopmayuu, NOJHOMs! peanusayuu GyHKyuti 6eonacHocmu u
noxasamereli CHUMeHUS PUCKA peanu3ayuu yepo3. YCmaHoe ieHo, Umo nNpoueccsl Npakmu4ueckozo NpUMeHeHus
cpedcme 3awjumsl uHpopmayuu yuumsieaomcs Hedocmamouro. O60CHO8AHA HEOOXOOUMOCMb Yuema 0p2aHu3a-
YUOHHBIX U 8PEMEHHBIX NOMeps, 603HUKAWUX 8 NPOYECCaX NPAKMUUECK020 NPUMeHeHUSl Cpedcme 3aujumsl uH-
opmayuu. B kauecmse nepcnekmusHoz0 HaANpasJaeHus CO8epuUIeHCMBOBAHUS OYeHKU I dekmusHocmu npume-
HeHus cpedcma 3awjumst UHGhopmayuu npedioreHo UCNO0Ib308aAHUE MEXHOJI02UL OeperIuUB020 YNPABAeHUs.

Kntoueewie cnoea: cpedcmaa 3awjumst uHpopmauuu, 3¢gpexmusHocms, oueHKa 3hpekmusHocmu, nPoueccsl
npuMeHeHUs1 cpedcma 3awumsl UHGopMayuu, UHGopmayuoHHas 6e30nacHocmo, bepexciugoe ynpasieHue.

YCJIOBUSIX BO3pacTawllleil MHTEHCUBHOCTHU

KOMIIbIOTEPHBIX aTaK U pacliMpeHus CIeKTpa
yrpo3 MHOOPMAaLMOHHOI 6e30MacHOCTU 0COOYIO
aKTyaJIbHOCTb IpuoOpeTaeT 3amada OLEHKU 3¢-
(bexkTMBHOCTM CpencTB 3aIlUThl MH(GOPMALUA
(C3N), mpumMmeHsieMbIX B aBTOMAaTU3UPOBAHHBIX
CUCTeMax pas3JInMyHOro HasHaueHus [1]. Pesyib-
TaThl olleHKkM 3 dexTuBHOCTM C3U MCTIOMB3YIOTCS
MIpY TPOEKTUPOBAHUY CUCTEM 3alUThI MH(DOpMa-
MM, BbIOOpE COCTaBa M CTPYKTYPbI KOMILIEKCA
CPelCTB 3alllUThI, @ TaKKe P MPUHATUU pellle-
HUIT TI0 COBEPIIEHCTBOBAHNIO MEXaHU3MOB 0bec-
nevyeHus MHGOpPMaUMOHHON 6e3omacHocTy [2]. B
HacTosiee BpeMs pa3paboTaH MIMPOKUIL CIIEKTP
MOAX0AoB K orneHKe 3ddextuBHOCTM C3U [4;
5, c. 132-138; 6, c. 45-58].

AHanus CyliecTBYIOIIMX IIOJXOAOB K
oreHke 3(hHeKTUBHOCTU CPEACTB 3alIUThI MH-
dopmanymn

Knaccudukaiysa cymecTBYIOIMX MOIX0O0B K
orieHke 3¢ (PeKTUBHOCTY CPEICTB 3alIUThI IIPUBe-
IeHa Hke (puc. 1) 1 pasfeneHa Ha YeThIpe OCHOB-
Hble TPYIIIbI: BEPOSITHOCTHO-BpEMEHHbIe, PUCK-
OpMEHTUPOBaHHbIe, QYHKI[MOHAIbHbIE ¥ YIIPaB-
JIeHYecKye. BeposSITHOCTHO-BPEMEHHOI IMOIXO0
OPUMEHTUPOBAH HA BEPOSITHOCTH MTPeIOTBPAIeHMS
YyIpo3 U BpeMeHHbIe XapaKTEePUCTUKU (YHKIIMO-
HUPOBAHUS CUCTEMBI 3aIUTHI [4]. PUCK-OpUEHTH-
POBaHHBIN MOAXON ompenesnseT 3()GeKTUBHOCTD
yepe3 CTeleHb CHIDKEHMSI PUCKA peannsanyumn
yrpo3 [3]. OyHKUIMOHAIBHBIN NOAXO OCHOBAH Ha
OIIeHKe TIOJTHOTBI peanm3annuy GyHKIMi 6e3ormac-
HOCTU [2]. YripaBiieHYeCKuit mOAX0[, pacCMaTpu-
BaeT 3(pGeKTUBHOCTL Uepe3 MPOIecChl yIIpaBiie-
HUSI CUCTEMOV 3amuThl MHGopMaluu [5, c. 132-
138].
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MOAXOAb! K OLIEHKE 3®OEKTUBHOCTHU
CPELCTB 3ALNTbI UHOOPMALIA

1. BEPOATHOCTHO- OPME:i'lI:IIF/’Ig;;\HHbIIﬁ 3. OYHKLMUOHANBHbIN 4, YIPAB/EHYECKMIA
BPEMEHHO N0AXO0L, noaxon noaxon
noaxon )
BepoATHoCTb Cruxenme e JhhexTMBHOCTb
e — pycka peanu3aui | peanmaauumm ™| ynpasneHs cuctemon
el sl yrpo3 S 3aLUMTHI MHGOPMALWK
| ) | ] | GesonactocTy ) | )
s A 4 3 r A { 3
BpemeHHble fos i Coorsercraue Kanudmkauys
—  XapaKTepucTuku g [ —{  Tpeboanuam — MepcoHana u
(YHKLMOHMPOBaHMSA it BesonacHocTw PesyNbTaTUBHOCTb
ATl fep (crargapTLl, HopMb) MepONpHATH
8 J J J

Puc. 1. Knaccuguxayus cyujecmeayroujux nooxodos K oyexxe agppexmusHocmu cpedcma 3awjumot uH@opmayuul

CpaBHUTEbHBIN aHAIN3 CYIECTBYIOIINX ITOIX0I0B K OlleHKe 3b(PeKTUBHOCTY CPeACTB 3alIUThl MHGOP-
Malluy OMMCaHbI B Tabuiie (puc. 2).

ITonxon OcHOBHBIE IOKA3ATEIH HocTonHcTBa Orpannyenus

BeposTHOCTB TIpeIOTBpaIeHUS Beicokas creness opmanmzamuy, | He yuanTsiBaeT nporeccs

BepositrocTHO-
BPeMEeHHOIi 0AX0/

yIpo3, BpeMs pearupoBaHHs,

BO3MOXHOCTh MaT€MaTHYECKOI'0

MPAKTHYECKOro NPUMCHEHUA

nepcoHana, pe3ylbraTHBHOCTD

MepONpHATHI

3aIHUTOH HHOOPMALHH

BpEMS BOCCTAHOBIICHHS MOJIETHPOBAHKA C3M 1 opraHu3alHoHHbIE TI0TEPH
Puck- YpoBeHb pHCKa, BeTNYHHA OpueHTHpOBaH Ha 1eNH Boicokas 3aBHcHMOCTB
OpPHEHTHPOBAHHBIH BO3MOKHOTO ymiepoa, obecmedeHns HHHOPMALHOHHOI OT 3KCTIEPTHBIX OLIEHOK
1 {1811} CTETICHb CHIJKEHHA PHCKa 0e30MaCHOCTH M HCXOJHBIX JaHHBIX
QOYHKIHOHATbHBIH INonxora peanuzanuy QyHKUMHA Yerxkas cBi3b ¢ TpeOOBaHUAMH He yuursiBaer npoueccst
noaxox, 0e30MacHOCTH, COOTBETCTBHE 0e30MaCHOCTH, IPOCTOTA OLIGHKH | 3KCILTyaTalMy U (aKTHIECKOTo

TpeOOBaHIUAM CTAHAPTOB HA JTaIe COOTBETCTBUA npumenenns C3U
Ynpasienueckuii OdiexTHBHOCTD yrpaBneHus VuHTBIBaET OpPraHH3aLHOHHbIE He paccMarpuBaeT npuveHeHHe
nmoaxox CHCTEMOH 3allHThI, KA4ECTBO acreKThl M KauecTBo ynpapinenus | oraeibHbix C3H u BosHMKatomye

B IIPOLIECCE NMOTEPH

AHayM3 yJeTa IpoIeCcCoB IMPaKTUIECKOTO MPK-
MeHEeHMS CPeICTB 3aIyUThl MHOOPMAaLUH B CyIIe-

Puc. 2

CTBYIOIMX TIOOX0HAaxX K omeHKe 3GhdeKTUBHOCTY
CPeJICTB 3alIUThI OMMCAHbI B TabGMIlE (PUC. 3).
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Hoaxoaer k onenke 3dppekrusnocTn C3U

Kpurepuii onenkn BeposiTHOCTHO-

BpeMeHHOMH

OpHEHTHPOBAHHBIIH

Puck-

DyHKIHOHAILHBIH Yupapaenueckui

Vyer TexHuyeckux xapakrepuctnk C3H +

it o+

Vuer dyHkiuii Ge3onacHOCTH &

+

Yuet npotieccoB npakTHueckoro npumeHenns C3M

Yuer opraHH3aLHOHHBIX NI0TEPh

H

VYuer BPEMCHHBIX [IOTCPb

H

Yuer nporneccos 00HapykeHH, aHATH3a
H PEArHpoBaHis Ha KOMIILIOTEPHBIE aTAKH

H-

Bo03MOKHOCTD OLEHKH KadecTBa [y OIHPOBAHNS
¢yukumii pazmnansix C3H

H

Yuer s¢pekTHBHOCTH IpUMEHEHHA kKoMIuiekea C3H

l"[pnmcqaﬂue: «+» — YUHTBIBAETCH MOJHOCTBIO, «L» — YUMTBIBAETCA YaCTHYHO, «—» — HE YUHTBHIBAETCH.

OG6ocHOBaHME HEOOXOAMMOCTH YUeTa Ipo-
1[eCCOB MPAaKTHMYECKOr0 MPUMEHEHMS CPEJICTB
3amuUThI MHPOPMAITUN

[MpakTnueckoe npumeHeHue C3U mipencraB-
nsieT  c060if  COBOKYITHOCTh B3aMMOCBSI3aHHBIX
MPOILIECCOB, BKIIOYAIOIINX MOHUTOPUHT COOBITUI
MH(OPMAIMOHHOY 6e301acHOCTH, OGHAPYKEHME
KOMITbIOTEPHBIX aTakK, aHa/IM3 COObITUI Ge3orac-
HOCTM, TIPUHSITME PEeIleHMii M0 pearupoBaHMIO,
peanusanuio Mep pearMpoBaHusi, a TAKKe COIPO-
BOXIEHME U aJMUHUCTPUPOBAHME CPEJCTB 3a-
muThl MHGOpMatuu [3; 4; 5, c. 132-138]. ddbdexk-
TUBHOCTb (DYHKI[MOHMPOBAHUS CPEICTB 3al[UTI
OTIpENEeSIeTCS] He TOJNbKO (YHKIMOHATbHBIMMU
BO3MOXHOCTSIMU, HO U 3(P(eKTUBHOCTbIO OpraHui-
3al[MM  YKa3aHHbIX TIpoIeccoB. JlybnupoBaHue
dyukumii pasnuuabiMu C3U MOKET MPUBOAUTH K
YBEJIMUEHMIO HATPY3KM HA TIEPCOHAN U POCTY Bpe-
MEHU pearupoBaHMsI.

3axkaoueHue

[IpoBemeH aHaIM3 CYIIECTBYIOMIMX IOAXOI0B K
otieHKe 3P GEKTUBHOCTY CPEICTB 3aMUTHI MHPOP-
Maiuu. O60cHOBaHA HEOOXOIMMOCTh Pa3paboTK
MOJenyu OILEeHKM 35(PEGeKTUBHOCTY IPUMEHEHUS
CPeICTB 3amuThl MHGOPMAIMM, YUMUTHIBAIOIIE
OpraHy3alMOHHbIE ¥ BpeMeHHbIe [I0TePU, BO3HM-
Kalye B MPOIeccax MPaKTUYECKOro MpuMeHe-
Hug C3U.

Puc. 3
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Abstract. This paper presents an analysis of existing approaches to evaluating the effectiveness of information
security tools. It is shown that current approaches are primarily focused on assessing the technical characteristics
of information security tools, the completeness of implemented security functions, and indicators reflecting the re-
duction of risks associated with the realization of information security threats. At the same time, insufficient atten-
tion is paid to the processes involved in the practical application of information security tools. The paper substan-
tiates the necessity of considering organizational and time-related losses arising during the practical use of infor-
mation security tools. As a promising direction for improving the evaluation of the effectiveness of information
security tools, the application of Lean Management principles and technologies is proposed.
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ITYIIKOBA AnHa BiragumupoBHa
CTy[EHTKa,
CaHkT-IleTepOyprckuii rocyapCTBeHHbIV YHUBEPCUTET IIPOMBIIIEHHBIX TEXHOJIOTUI U Au3aiiHa,
Poccus, r. CaukT-IleTepOypr

YCTOMYMBBIE TOMOJIOTYY KAK UHCTPYMEHT
AHAJIN3A TOINIOJIOTMYECKNX NHBAPNAHTOB
B 3AJAYAX OBPABOTKY BPEMEHHbBIX PS/10B
Y CHIDKEHUS PASMEPHOCTMU I'JTYBOKUX HEMIPOCETEN

AHHOmMauus. B pabome ucciedyemcs npumeHeHue annapama ycmotiuuglx 20Mo02uli K 08ym 3adauam: aHda-
JIU3Y 3AUYMAEHHBIX 8PEMEHHbIX PS008 U pezysisipu3auuul CKpulmolx npeocmasieHuti 21y60Kux HetipOHHbIX cemeti.
Cmpoumcs eduHslii mamemamuueckuli ppelimeopk Ha ocHose punvmpayuti Beemopuca-Punca u saccepumetio-
8blX MEMPUK HA Npocmpancmee duazpamm ycmoiimusocmu. st 8pemeHHbIX psid08, peKOHCMPYUPOBAHHbBIX MEMO-
dom Takewnca, 00Ka3aHa oyeHKa ycmoiiuusocmu monoJiozuieckux deckpunmopos ammpakmopa Kk adoumueHomy
wymy. Jna Hetipocemeti npednioxce duppeperyupyemolii GyHKYUOHAN MONOSI02UUECKOL pezyasipuzayuu, 0CHO-
8aHMHbIL HA NEPCUCTNEHMHbIX TAHOWAPMax u MUHUMUUPYOWUT napasummsle monoaozudecKue NPU3HAKU 8 CKPbl-
mom npocmparcmae. ITokazaHo eny6uHHoe eOUHCM80 0beux 3aday, onuparwnujeecs Ha colicmeo HenpepsiBHOCMU
28ooyuU duazpamm ycmotiuugocmu no napamempy.

Knioueesle cnoea: ycmotiuugsie 20M0J102Ul, MON0JI02UMeCKUll aHanu3 daHHbix, duazpammsl ycmotiuusocmu,
apemeHHble pAdsl, enoxceHue TaxeHca, 21y00Kue HelipoHHble Cemu, pezyisapu3ayusi, nepcucmeHmHsie JaHo-

wagmel.

COBpemeHHbHZ JagmadT aHa/IM3a JAaHHBIX Xa-
PaKTepU3YeTCST SKCIIOHEHIMATbHBIM POCTOM
KaK 00bEMOB, TaK U pa3MepHOCTU obpabaThiBae-
Moii mHpopmauuu. Krmaccuueckue cratucTuye-
CKJe MEeTOIbI U TPaAUIMOHHbIE TIOIX0IbI MalllVH-
HOT'0 00yUYeHMSsI, OIEPUPYIOIINE IJIABHBIM 00pa3soM
METPUUECKUMU M BEPOSITHOCTHBIMM XapaKTepu-
CTUKaMM JAHHBIX, BCE yale 0OGHAPYKUBAIOT CBOIO
OTPaHUYEHHOCTD IIPY TMOIBITKE YIOBUTH IJ100a/b-
HYIO CTPYKTYpY, GOpMy U, B KOHEUHOM CUéTe, ce-
MaHTUKY M3y4aeMbIX sSIBJIeHMil. B 5TOM CBSI3M 3a-
KOHOMEPHBIM IPEACTaBJsIeTCss obpalieHue K ar-
rapary ajred6pauyveckoil TOMOJOTUM — IUCIIU-
IUIMHBI, M3HAYaJbHO CO3[JAaHHON OIS M3YUEeHUS
CBOJICTB IIPOCTPAHCTB, MHBAPMAHTHBIX OTHOCHK-
TeJbHO HeNpephIBHBIX AedopMaluii, TakKMX Kak
pacTsoKeHMe UK CKaTue, HO He Pa3phiB.

Ioaroe BpeMs IpMMeHeHNe TOITOJIOTMU K aHa-
JIU3Y OAHHBIX COEPXKUBANIOCh QyHIAMeHTaTbHBIM
TIPeMSITCTBMEM : KJIACCUUeCKMe TOMOTOIMYECKIE U
TOMOJIOTMYECKYEe MHBAPUAHTHI UYpe3BbIYAiHO UyB-
CTBUTEJIbHBI K MaJIEMIIUM BO3MYILEHUSIM, UTO Je-
JIaJI0 UX 6ecriose3HbIMM ISl paboThl C OUCKPeT-
HbIMM, 3alIyMJIEHHBIMM BbIOOpKaMu. IIpophiB
TIPOM3OMLIEN C pa3BUTUEM TEOPUM YCTONUUBBIX IO-
MOJIOTMIi, KOTOpasl MO3BOJIMIA MPEOdoeTh 3TOT
paspsiB. KimroueBast upest, aexkaiasi B OCHOBE 3TOrO

MOJIX0Ma, 3aK/II0YaeTCsl B OTKase OT aHaau3a JaH-
HBIX Ha KaKOM-TO OJHOM (pUKCUPOBAHHOM Mac-
mrabe. BMecTo 3TOro paccMaTpmBaeTCs] MYJIbTH-
MacmTabHOe CeMEeNCTBO TOMOJOTUYECKUX ITPO-
CTPaHCTB, MapamMeTpu30BaHHOe HEKOTOPbIM I10-
pOrom 6;IM30CTH, ¥ OTCAEKUBAETCS SBOTIOLVS TO-
MOJIOTMUECKMX WHBApPUAHTOB IIpPU U3MeHEeHUU
3TOoro ropora. ®yHgamMeHTa/bHas TeOpeMa yCTOM -
YMBOCTM, HAokasaHHasd KosHoMm-CreiiHepoM,
OnenbcOpyHHEpPOM M XapepoM, YTBEPKAAET, UTO
MaJioe M3MeHeHNe UCXONHBIX MTaHHBIX B CMbBIC/IE
paccrostHusa Xaycmopda mpMBOAUT K MaJoOMy U3-
MEHEeHUI0 OMarpamMmMbl YCTOMUMBOCTU B CMBICIIE
bottleneck-paccrosiHuss. IMEHHO 3TO CBOVICTBO
pO6ACTHOCTM OTKPBUIO MOPOTY ISl INMPOKOTO
MpUMeHeHUsI TOTOJIOTMYeCKUX MEeTOJI0B B aHa-
Jin3e NAHHBIX.

Llesibr0 TAHHO CTAaTbU SABJSETCS TOCTPOEHME
eIVMHOr0, MaTeMaTUYeCKy CTPOroro GppeitMBOpKa,
OXBaThIBAIOIIEro 00e 3Tu 3amaun, popMyaInpoBKa
COOTBETCTBYIOIIVX T€OPEeM YCTONYMBOCTU U OIU-
CaHMe BbIUMCIUTEIbHBIX AJITOPUTMOB, IPUTOTHBIX
IIJIS TpaKTU4YeCKoi MMIIeMeHTal .

1. MaremaTnueckuii GpyHIZaMeHT: OT CMM-
IUIMIIMATbHBIX KOMIUIEKCOB K YCTOMUYMBOCTU

[TycTh HaM JaHO KOHEYHOE MHOXEeCTBO TOUEK,
npencTaBsoniee cob6oit BbIGOPKY 113 HEKOTOPOTO
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HENM3BECTHOTO MHOroo6pasus WiM aTTpakTopa.
Haa 1emb — n3Baeyb MHGOOPMALIMIO O TOITOJIOTUY
3TOT0 HEU3BECTHOTO 00bekTa. [T0CKOIbKY KOHeY-
HbII1 HA60OP TOUEK TOTOJIOTMYECKY TPUBUAJIEH (3TO
MPOCTO HAOGOP HECBSA3HBIX KOMIIOHEHT), HEOGXO-
IMMO TOCTPOUTH HEIIPepbIBHbIN 060BEKT, alllpoK-
CUMUpYIOIIUIA Jiexkalllee B OCHOBE MPOCTPAHCTBO.
Iyt 9TOTO MbI OOPATUMCS K TIOHSITUIO CUMIUTAIIA -
aJbHOTO KOMILJIEKCa.

HarmomHum, uto reomeTpudeckumM Kk-mepHbiM
CUMIUIEKCOM Ha3bIBAaeTCs BBIMYKIAs 000J0uKka
k+1k+1 adduHHO He3aBUCUMBIX ToueKk. Bep-
IIMHBI — O-CHMMILIEKChI, pébpa — 1-CUMILIEKCHI,
TPEYTONbHUKA — 2-CUMIUIEKCHI, 4 Tak fgajnee. Cum-
IIMIMaIbHBIM KoMmIiekcom KK HasbiBaeTcsl Ko-
HeuHbIt Ha60p cumIuiekcoB B RARd, Takoit uto: (1)
mo6as rpanb cuminiekca u3 KK Takke npuHajjie-
sxkut KK; (2) mepeceuenye J00bIX ABYX CMMIUIEK-
coB u3 KK stBastetcst 160 MyCThIM MHOKECTBOM,
160 UX 001Ieli rpaHblo. TOMOIOIUS TAKOTO KOM-
IJIeKca, HasblBaeMasl MOJIMA3APaTbHONM, Hacaeny-
ercs 13 RdRd.

LleHTpanbHbIM IJ1s1 HAC OymeT KOMIUIEKC Bbe-
Topuca-Purica, KOTOpbIit OnpeAenseTcsi UCKII0UM-
TeJIbHO Ha OCHOBE IOINapHBIX PACCTOSHUI MeXIy
TOYKaMM cofepykaTejibHasi TOIMOJOTMYECKas: MH-
dbopmanus 3akiOueHa B IMPOMEKYTOUHBIX CTa-
OUSIX 3TOro npouecca. Cleayommii mar — BbI4mc-
JeHue anre6GpanMyeckux MHBAPMAHTOB [JIST KasK-
nmoro wieHa gunabTpanyuu. I'pynna kk-mepHsbix ro-
MoJioruii ¢ koadduiimentamu B nose FF siBnseTcs
BEKTOPHBIM MPOCTPAHCTBOM, Pa3MePHOCTb KOTO-
poro, HaspiBaemast kKk-m umciom Bertu, Hedop-
MaJIbHO MHTEPIPETUPYETCS KaK KoamdecTBo Kk-
MepHbIX «IbIp». Tak, BOB0 — uMCI0 KOMIIOHEHT
CBSI3HOCTH, B1B1 — uMCI0 OZHOMEPHBIX 3aMKHY-
TBIX II€TEJIb, HE SBJISIOIIMXCS rpaHuLamu, 22 —
YNCIO TPEXMEPHBIX ITYCTOT, U T. 1. [71aBHOe mpe-
MMYILECTBO TOMOJIOTUIA Tepef, MPSIMbIM reoMeT-
PUYECKMM TIOJICYETOM 3aK/TIOUAETCS B UX QYHKTO-
PUATBHOCTY: OTOOPasKeHME BKIIOUEHMS.

2. Tomosorunyeckuii aHaIuU3 BpPeMeHHBIX
PAIOB: PEKOHCTPYKIMSA aTTPaKTOpa M IIymM

[Mepetiném K mepBoOI U3 3asIBJIEHHBIX IPUKIIAJ,-
HbIX 3amay. ITycTb MbI HAOGJIOZAeM CKajSIPHBIN
BpPeMeHHOIA psiji, MOPOKOEHHbII HEKOTOPOIT Hen3-
BECTHOJM OVMHAMMUUYECKON CUCTEMOI C HellpepbiB-
HBIM BpeMeHeM, WM SBISIOIUIACSI AUCKPETHON
110 BpeMeHM BbIOOPKOI U3 TaKoii cucteMsl. IIpu-
MEHMM OIMCAaHHYIO BblIllle MPOLLEAYPY BbIUKCIIEe-
HMSI YCTOMYMBBIX rOMOIOrmii. PaccMoTpum Kiac-
cuyecKkuii mpumep — arrpakrop JlopeHua. Ero to-
TOJIOTUST XapaKTepu3yeTcsl HaluumMem IBYX pas-
JIUUHBIX «ObIP», UTO OTPasKaeTCsl B JuUarpamme

YCTOMUMBOCTU IJIs pa3MepHOCTM 1 Hammnuuem
IBYX TOUYeK, 3HAUMTEJbHO OTCTOSIIMX OT JMaro-
Hayn. [Ipu 3ToM 0-MepHbie TOMOJIOTHM, OTBeYalo-
1Me KOMIIOHEHTaM CBSI3HOCTU, YCTPOEHbI OTHO-
CUTEJIbHO TPUBUAIBHO: aTTPAaKTOpP IMpeLCcTaBisieT
€00071 OIHY CBSI3HYI0 KOMITOHEHTY, UTO ITPOSIBIIS-
eTcsl B HaJIMYMy OHOTO OUeHb I0AToKMBYIIero 0-
MEPHOTO KJacca.

3. Tomosornyeckasi peryjasipusanus B Iiay-
GOKMX HEPOHHBIX CeTIX

O6patuMcs Terepb K COBEPUIEHHO MHOJ 06/1a-
CTU — 00YYEeHUIO IITYOOKMX HEMIPOHHBIX CeTel Mpsi-
MOTO pachpocTpaHeHusi. PaccCMOTpUM CTaHIAapT-
HyI0 3a7auy Kimaccubuxkanuu. HelipoHHYIO ceTb
MOJXHO KOHLIENITya/IbHO pa3fe/luThb Ha JBe YacCTu:
KOIOMPOBIIVK, OTOOpaskaroIiyii BXOAHbIe TaHHbIE
B CKpbITOE TIpe[icTaBjeHNe B MPOCTPAHCTBE, U
KJIaccuUKATOpP, BBITOMHSIONINI TMHETHOe pas-
JleJieH}e KJIaCCOB B 3TOM CKPBITOM IIPOCTPAHCTBE.
B mporecce o6yyeHusr, IyTéM MUHUMMU3ALUU IM-
MIUPUYECKOTO PUCKA, CeTh AedopMUpyeT BXOLHOE
MHOTro00pasyue HaHHBIX, CTPEMSICh CHeIaTb ero
YIOOOHBIM i1 (OUHATBHOTO JIMHETHOTO CJIOs.
CkpbITOE TIpefcTaBieHne Z 1jisg 06yJaroleii BbI-
60pKM 06pasyeT 06/1aK0 TOUEK, TOIIOJIOTHUI0 KOTO-
pOro Mbl Ternepb MOXXeM M3ydarb. C KaKol TOIO-
Jloruu cienyet xenatb? OTBET 3aBUCUT OT aIllpyu-
OPHBIX IMPELIIONIOXKEeHU 0 3aave. Bo MHOTUX CITy-
Yasix pa3syMHO OXKOATh, UTO [OaHHbIe KaXKIOTO
KJacca B MCXOJHOM ITPOCTPaHCTBe (OPMUPYIOT
CBOE CBSI3HOE MHOT006Opasne, BO3MOKHO, C OTpe-
JIeJIEHHOV BHYTPEHHEN CTPYKTYypol (Hampumep,
Kimacc «muudpa 8» TOIMOJOTMYECKM OTJIUYEH OT
«uubpbl  0» HaIuuuMeM OJHOW OJHOMEpPHOIA
IbIpBI). B ypeasbHOM ClieHapMUy XOpOIIUiT KOAU-
POBIIMK JO/DKEH COXPAHSTh 3Ty 3HAYMMYIO TOIO-
JIOTU10, YIIPOIIasi TeOMETPUI0, TO €CTh «PaCIpsIM-
JIsisl» MHOTOOOpasue, HO He pa3pbIBasi U He CKIeu-
Basi €er0 KpUTUIECKME YaCTU. AJTbTePHATUBHBIN, U
yacTo 6ojiee MPaKTUYHBINA ClieHapuii, 0COGEHHO
IJIST 3a7ad TOHKOM Kaaccudukauyuyu, COCTOUT B
TOM, YTO MbI BOOOIIE XOTUM ITOJYUYUTh TPUBUATb-
HYIO TOTIOJIOTUIO CKPBITOTO MpeACTaBIeHNsI: KaXK-
IIbII KJIaCC NOJIKEH CTSATUBATHCS B IIJIOTHBIN, OAHO-
CBSI3HBIN KTacTep, YTO6bI MAaKCUMMU3UPOBATH JIN-
HEeJHYI0 pa3aeJuMOCTb.
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STABLE HOMOLOGY AS A TOOL FOR ANALYZING TOPOLOGICAL
INVARIANTS IN TIME SERIES PROCESSING AND DIMENSIONALITY
REDUCTION OF DEEP NEURAL NETWORKS

Abstract. The paper examines the application of the stable homology apparatus to two tasks: the analysis of
noisy time series and the regularization of hidden representations of deep neural networks. A unified mathematical
framework is being built based on Vietoris-Rips and Vas-Serstein filtering metrics in the space of stability diagrams.
For time series reconstructed by the Takens method, an estimate of the stability of topological descriptors of the
attractor to additive noise is proved. A differentiable topological regularization functional based on persistent land-
scapes and minimizing parasitic topological features in a hidden space is proposed for neural networks. The deep
unity of both tasks is shown, based on the property of continuity of the evolution of stability diagrams in terms of a
parameter.

Keywords: stable homology, topological data analysis, stability diagrams, time series, Takens embedding, deep
neural networks, regularization, persistent landscapes.
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APXUTEKTYPA, CTPOUTEJIBCTBO

KOPOTKOB Angpeii IMUTpueBu4
MarucTpaHT,
CankT-ITeTepOyprckuii ToCyqapCTBEHHbIV apXUTEKTYPHO-CTPOUTEbHBIN YHUBEPCUTET,
Poccus, r. CankT-IleTep6ypr

BJIMSIHUE BEHTWISALIMU HA HAJEXXHOCTb OBOPYJOBAHUA
MAIIMHHOTI'O 3AJIA DHEPTOLIEHTPA

AHHOmMauusa. B cmamee paccmampueaemcs 8ausiHue hapamempos MUKpOKAUMama MawluHHo20 3a1a IHep-
20YeHmpa Ha HA0E#HOCMb U CPOK CIYHObl OCHOBHO20 U 8CNOMO2aIMeNbH020 060pydosanus. IIpoananusuposaHsi
KJItouesvle akmopol, onpedensioujue pabomocnocooHOCMy 2a30MypOUHHBIX YCMAHOBOK, 371eKIMpozeHepamopos,
cucmem ynpasJjeHus u 31eKmpomexHuieckux ycmpoiicmea: memnepamypa 8030yxd, 0MHOCUMENbHAS 8JIANHCHOCMY,
3ansLIEHHOCMb U 8030YUWIHbIL 6anaHc nomewjeHus. TToxazaHo, umo HapyuwieHus 8 pabome cucmem 8eHMUNAYUU
npueodsam K YyCKOPeHHOMY U3HOCY U30JIAYuUlU, KOPPO3UU KOHMAKMO8, hepezpedy NOOUUNHUKO8, CHUMEHUI MOLY-
HOCMU U pocmy 3KCNIYamayuoHHsIX pacxodos. IIpueederst HOpmamueHsle mpebosaHus K napamempam 030yxa
8 MAWUHHbBIX omoeeHusX. [JaHsl npakmuueckue peKomMeHOauuu no op2aHu3ayuu seHmuaayuu 0asa obecneueHus

MAKCUMAnbHOL HA0EXHOCMU 000pyd08aHUS.

Kniouegsle cnoea: MawuHHbLl 3471, IHep20yeHmp, HA0EXCHOCMb 060pY008aAHUS, BEHMUNAYUS, MUKPOKIUMAM,
2a30mMypOUHHAS YCINAHOBKA, MEMNEPAMypd, 81AXCHOCMb, 3ANbIIEHHOCMb, CPOK CTYHObL.

BBenenue

MalnHHBINA 3aJ1 HEProueHTpa — 3TO IIPo-
CTPAHCTBO, THe COCPeNOTOUYEHO AOPOTOCTOSIIIEe U
OTBETCTBEHHOE O00pPyAOBaHME: Ta30TypOMHHbIE
yctaHoBku (I'TY), symekTporeHepaTopbl, MaclIOCH-
CTeMbI, HacoChl, TpaHCHOpPMaTOPhI, pacIpemen-
TeJIbHbIE YCTPOICTBA ¥ CUCTEMbI aBTOMATHU3aLIUNA.
Ot Gecriepe60ifHOI PabOTHI 3TOTO 0OOPYIOBAHMS
3aBUCUT HE TOJIbKO 3KOHOMMYecKas 3(pdeKTus-
HOCTb TPeanpusiITUs, HO U HaJIEKHOCTh SHEPTo-
cHabkeHUs TOTpebuTeeii.

[Ipy TPOEKTUPOBAHUM CUCTEM BEHTUIISIIUN
MalIMHHBIX 32JI0B OCHOBHOE BHMMaHMe TPaauI-
OHHO YA e/IsIeTCsI IBYM 3a1auamM: 0becrieueHuIo J0-
ITyCTMMBIX ITapaMeTPOB MUKPOK/IMMATa IS Tep-
COHAJIa ¥ yOaIeHUIO M36bITOUHBIX TEIUIOBbIfIEIIe-
HUIT OT paboTarouiux arperatoB. OTHAKO He MeHee
BaKHA TPEThsI 3a/laua — CO3JaHMe YCIOBUIA, IPU
KOTOPBIX 000pyZOBaHME paboTaeT B ONTUMAJIb-
HOM TeMIIepaTypPHO-BIKHOCTHOM peXyuMe, UTO
HaIpsIMYI0 BAMSIET HA €ro HaZE&XHOCTb U JIOJITO-
BEYHOCTb.

B HacTosIen craTbe paccMaTpuBaeTcCs, Kak
MMEHHO TapaMeTpbl MUKPOKIMMATa, hbopmMupye-
Mble CMCTeMaMy BEHTWISIIMM, BO3JEMCTBYIOT Ha
pasiuyHble BUIObI 06OPYIOBAHMS MAIIMHHOTO

3aj1a, ¥ Kakye Mepbl IT03BOJISIIOT MUHUMU3UPOBATD
PUCKM OTKA30B U MpeXIeBpeMeHHOTOo U3HOoca.

1. KnroueBsbie (pakTOpbl MUKPOK/IMMATA,
BIMSIONIVE HA 000pYyIOBaHMe

HagésxHocTbh 060pymoOBaHMSI MAIIMHHOTO 3aja
OTIpesesisIeTcs] COBOKYITHOCTHIO (DaKTOPOB OKpY-
>Karoieii cpefbl. OCHOBHBIMMU U3 HUX SIBSIIOTCS:
TeMIlepaTypa BO3[yXa B MOMeIIeHUM; OTHOCU-
TeJbHAsl BJIAKHOCTb; 3albIEHHOCTb M UYMCTOTA
BO3/yXa; BO3IYIIHbINM OasaHC (Tepernajbl maBie-
HUS U HarpaBJieHe NepeTOKOB).

Kaskmprit m3 3TuX ¢GaKTOpOB IO-CBOEMY BO3-
IeiiCTBYeT Ha pasjuMvHble 3J1eMeHThl 000PYyHo0Ba-
HUSI, U UX HEeJIOOLIeHKa MOXKeT IPUBECTU K CepPbe3-
HBIM MOCIeCTBUSM.

1.1. TemnepaTypHbIii pe>XuM

Temneparypa Bo3gyxa B MalllMHHOM 3aJie SIB-
JITeTCSI OMHUM U3 Hambojee 3HAYMMbIX ITapaMeT-
POB 11 HaOEXHOCTM obopymoBaHus. 'a3oTyp-
OMHHbBIE YCTAaHOBKMU, JIEKTPOJBUTATEIN, TeHepa-
TOPBI ¥ TPAHCGHOPMATOPHI CAMU SIBJISTIOTCSI MOIII-
HBIMM UCTOYHMKaMM Teruia. Eciu cuctema BeHTH-
JISIMYM He CIPaBJIIeTCs ¢ OTBOJOM 3TOTO TeIla,
TeMIlepaTypa B MOMeIlleHUM HauMHaeT PacTu, 4YTo
TIPUBOAUT K PSIAY HETaTUBHBIX MPOIIECCOB.
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BnausHMe Ha M30AALMI0O OOMOTOK. [ 3JeK-
TPUYECKMX MAallIVH (TeHepaTOPOB, 3ME€KTPOABUTa-
TeJieit) CPOK CITYXKOBI M3OMSIIIMM OOMOTOK HaIpsi-
MYI0 3aBUCUT OT Temmnepatypbl. CoriacHO Tmpa-
BUTYy MOHCHHTepa, MOBbIlIIIeHMe TeMIepaTypbl Ha
Kaxabie 8—10°C cBepx AOIMYCTUMOI COKpallaeT
CPOK CJTYKOBI M30ISIIIMM ITPUMEPHO B 1B Pa3aoco.
OJTO CBSI3aHO C YCKOPEHUEM XMMUUYECKUX TPOoLiec-
COB CTapeHUs WU3OJJSILUMOHHBIX MaTepuUaioB -
OKUCJIeHUS, JeCTPYKIUU TTOIMMepPOB, TTIOTepu 3J1a-
CTUYHOCTU. B pe3ynbTaTe CHUXKAETCS 3eKTpuye-
CKasl IPOYHOCTD U30JSILUU, BO3pACTaeT PUCK IIPO-
60s1 ¥ KOPOTKOTO 3aMbIKaHMSI.

I mammHHBIX 3a70B TOC U 9HEProieHTPOB
HOpMaTHMBHasl TeMIlepaTypa BO3myxa B paboueit
30He [151 MalllMHHOTO OTe/IeHUsI cocTaBiisgeT 16—
22°C. Ilpu aTOM TeMIiepaTypa BO3ayxa OJjs1 OxJia-
SKOeHMS paboTaloMMX JIEKTPUUECKUX MAIIUH He
mo/bkHa ImpeBbiaTh +40°C. [IpeBblllieHMEe 3TUX
3HaueHu BeJET K cHkeHmto KIIJT o6opymoBaHust
U YCKOPEHHOMY U3HOCY.

[leperpeB MOAIIMIIHMKOBBIX Y3JIOB. 'a30Typ-
OVHHbIE YCTAHOBKM U 3JIEKTPOTEHEPATOPBI MMEIOT
BBICOKOCKOPOCTHbBIE MOMMIUITHUKY, paboTaromye
Ha MacIsiHOM cMa3ke. [Ipy MOBBIIEHNM TeMIlepa-
TYpbl OKPY)KaloIllero BO3ayxXa yXy/IIaeTcs Tervio-
OTBOJ, OT MOAIIUITHUKOBBIX y3/I0B. Macjio TepsieT
BSI3KOCTb, YXYAIIAIOTCSI €r0 CMa3bIBarollye CBO-
CTBa, BO3pacTaeT TpeHue U U3HOC. B 0co60 TsrKeé-
JIBIX CTy4Yasix BO3MOYKHO 3aKJIMHMBAHMeE TOIINII-
HMKA C BBIXOAOM 000PYIOBaHMS U3 CTPOS.

Cumkenne momiHoctu I'TY. T'a3oTypOuHHBIE
YCTaHOBKM 0COOGEHHO UyBCTBUTEIbHBI K TEMITepa-
Type BCacbIBA€MOTO BO3Ayxa. [Ipy BBICOKUX TeM-
neparypax TIUIOTHOCTb BO3[yXa CHUKAeTCs,
YMeHbIIIaeTCsl MacCOBBIMi pacxoj BO3Ayxa uepes
KOMIIpeccop, YTO BeAEéT K MaJeHUI0 MOILHOCTU
TYpOMHBI U POCTY YAEIBHOTO PAcXoja TOILIMBA. B
>KapKue THU CUCTeMbl BEHTWISILIUN, He CIIPaBJISIO-
Mecs C OXJakgeHneM, MOTYT IPUBOIUTDb K T€M-
MepaTypHbIM OTPAaHUYEHUSM, BBIHYKIEHHOMY
CHMXKEeHMIO HAaTrpy3KM UM JaXke OCTaHOBKe arpera-
TOB.

1.2. Bra>xHOCTBb BO3ayxa

OTHOCUTe/bHAS BAQXKHOCTb — BTOPOI I10 3HA-
YMMOCTM TIapaMeTp [IJIs1 HalEKHOCTY 060pymoBa-
Hug. Kak u36bITOYHAs, TaK M HeZOCTaTOUYHAS
BJIQYKHOCTb CO3[aI0T PUCKUA.

Bricokast B1akHOCTh U KOHAEHCAT. [Ipy MOBbI-
LIIeHHOJ OTHOCUTEJIbHOI BJIAKHOCTM BO3pacTaeT
BEPOSITHOCTh JOCTVDKEHUSI TOUKM POCHI Ha XOJOZ, -
HBIX TIOBEPXHOCTSIX ¥ 0o6pasoBaHMs KOHIeHcaTa.
KoHpeHcaT npuMBOAUT K: KOPPO3UM MeTa/IMye-
CKMX KOHCTPYKIINIL ¥ TPyOOIIPOBOIOB; OKMCIEHUIO

U TIJIOXOMY KOHTaKTy B 3JIEKTPUUECKUX COeJMHe-
HMSIX; CHIMDKEHMIO CONPOTUBIEHUS MU3OISILUU U
PUCKY 3JIEKTPUYECKUX TIPOOOEB.

51 anmapaTHbIX ¥ MalIMHHBIX 3aJI0B C 3JIeK-
TPOHHBIMM CUCTEMaMM YIpaBJIeHUsS peKOMeHAy-
eTCsl MOAepXMBaTh BIAAKHOCTh B Ipenenax 30-
55%.

Huskas BIaKHOCTD U CTaTUYECKOe 3eKTpude-
cTBO. CIMIIKOM CYXOit BO3AYyX (BA@KHOCTb HUKE
30%) crmoco6CcTBYeT HAKOIUIEHUIO CTATUYECKOTO
3JIEKTPUUYECTBA. ITO OCOOEHHO OIMACHO JAJIS JIeK-
TPOHHBIX KOMIIOHEHTOB CUCTEM YyIIpaBjieHNs,
MMKPOITPOLIECCOPOB ¥ KOHTPOJJIEPOB, KOTOpbIE
MOTYT BBITU U3 CTPOSI OT 37€KTPOCTATUUECKOTO
paspsna.

1.3. 3anbUIEHHOCTH U YMCTOTA BO3AyXa

[Ipi1b M as3po30jM B BO3AyXe MAalIMHHOTO
3aj1a — HeM30eKHBI CIIYyTHMUK paboThl MeXaHM3-
MOB, OCOOEHHO ra30TypOMHHBIX YCTAaHOBOK ¥ Mac-
jgocuctemM. OOHAKO MX KOHIIEHTpalusl AOJKHA
CTPOTro KOHTPOJIMPOBATHCS.

AGpasuBHBI M3HOC. TBEpabIE YACTUIIBI LN,
ToMafas B 3a30pbl MEX/Y MOABMKHBIMY YaCTIMU
obopymoBaHyus (IONIIMUITHMKY, 3y6UaThbie Iepe-
Jauy, KOMITpeCccopsl), AeMCTBYIOT Kak abpasus,
YCKOPSISI MEXaHMUECKUIT U3HOC.

Hapymenne oxnaxkaenus. OcemgaHue IbUIM Ha
pagmuaTopax, TeINIOOOMeHHMKAX M OXJIaKOAI0IIUX
pébpax yxymdiraeT TEeIIOOTBOJ, UTO BEIET K JO-
TTOJTHUTEIbHOMY TIeperpeBy 000pyIOBaHMSI.

CHIDKeHMe WU3ONSLMOHHBIX CBOMCTB. IIblib,
ocemast Ha 3JeKTPUIECKMX KOHTAKTaX U U30JISITO-
pax, MOXeT CO3[aBaTh TOKOIIPOBOMSIINE MO-
CTUKM, OCOOEHHO IIpU ITOBBILIEHHON BIaKHOCTH,
YTO BEIET K yTeUKaM TOKa U IIPOOOSIM.

Bo3nyx msa oxyakmeHus 3JIeKTPUUeCKMUX Ma-
IIMH JOJDKEH ObITh OUMILEH OT ITbLIN. JIJ1 MaIlIMH-
HBIX 3aJI0B peKOMEHyeTCs TIO/I/IepsK1BaTh 3arlbl-
JIEHHOCTD He 60see 0,75 mr/m5.

1.4. Bo3myuHsIil 6a/IaHC U TIEPETOKN

BosayiiHblii 6aaHC MOMeNeHUs — COOTHOIIe-
HYe OOBEMOB HPUTOYHOIO U BBITSIKHOTO BO3-
Iiyxa — Takke BJAMSIET HA HAZEKHOCTb, XOTS U Me-
Hee OUeBUIHO.

PaspexxeHne ¥ ImojcachbiBaHMe 3arpsi3HEHUI.
Ecin B MammMHHOM 3ajie CO3[AETCST YCTOMUMBOE
paspexkeHue (BbITSKKA IPEBBIIIAeT MPUTOK), Ue-
pe3 HeIUIOTHOCTb ABEpei, OKOH M TeXHOJormJe-
CKUX MPOEMOB HAUMHAET TOJCAChIBATHCS BO3AYX
U3 COCeHUX TOMelleHMi1. BMecTe ¢ BO34yXOM MO-
TYT TIPOHMKATh MblIb, BJIara, arpecCUBHbIE IMapbl
U3 KOTEJbHOM MM XMMMYECKUX IIeXOB, UTO CO-
3MAET MOIMOJHUTENIbHbIE PUCKM IJIT 060pyIOBa-
HUS.
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V36pITOYHOE [daB/ieHMe ¥ BbIAyBaHMe TeIlla.
HanpoTus, IOAIOp Bo3ayxa (IPUTOK 6OJIbIlIe BbI-
TSDKKM) MTPeOTBpallaeT MPOHMKHOBEHME 3arpsi3-
HEeHMIt, HO MOYKeT IPUBOIUTH K BbIIYBAHMIO TEI-
JIOTO BO3[yXa uepe3 HeIIOTHOCTb, UYTO CHMKAeT
9HeprosheKTUBHOCTD CUCTEMBI.

2. HopmaTuBHbIe TPeGOBaHMS K MapaMeT-
paM BO3Ayxa B MAallMHHBIX 3a/1aX

JIJ1s1 MalIMHHBIX OTHEeIeHU SHeProleHTPOB U
TOC melcTBYIOT Ceayole OTPaHUYEHUSI:

Tabnuua
IlapameTp HopmaTuBHOe 3HaueHMe
Temnepatypa Bo3ayxa B paboueii 30He 16-22°C
TeMmneparypa Bo3ayxa sl OXIKIEeHMs SJIEKTPUUEeCKMX MalllVH He 6osee +40°C
OTHOCHUTe/IbHAS BJIaKHOCTD 40-60%

3aNnbUIEHHOCTD

He 6osee 0,75 mr/m>

IIJIs IOMellleHMii C 3JIeKTPOHHBIM 000pYyI0Ba-
HueM u cuctemamu yapasienus (ACY TII) Tpe6o-
BaHMsA Oojiee KEcTKue: Temmeparypa 18-24°C,
BJIAXKHOCTDb 30-55%.

[Tpu BBICOKMX TeMmIiepaTypax Hapy>KHOTO BO3-
JIIyXa MOMyCKaeTcsl TpeBblllieH e TeMIlepaTyphbl B
MallHHOM OTIeJIeHUM, HO He 6ojee yem Ha 5°C
BBIIIIE CPeJHEeN TeMIlepaTypbl HApy>KHOTO BO3yXa
B 13 yacoB camMoOro >KapKoro Mecsiiia, ¥ He BbIIlIe
33°C.

3. MexaHu3Mbl BJAMSIHUS BEHTWISAIIM Ha
HaJEKHOCTh: CMCTEMHBIV B3TJISI],

BeHTunsIIMOHHAS cUCcTeMa BAMSIET Ha HaJexX-
HOCTb 060PYIOBaHMSI He TOJIBKO Uepes Herocpe-
CTBEHHO€ MoAaep>kaHue ImapaMeTpPOB MUKPOKIIN-
Mara, HO ¥ Yepe3 psifi, KOCBEHHbIX MeXaHU3MOB:

° CTabUIBHOCTh PEXMUMOB. HaméKHOCTb
0060pymoBaHMS 00ecIIeuMBaeTCs He CTOJIBKO abco-
JIIOTHBIMM 3HAUEHUSIMU TeMIIePaTyphbl U BIAKHO-
CTU, CKOJIBKO UX CTaGUIbHOCTBIO. Peskue mepe-
Magbl TeMIIepaTypbl BbI3bIBAIOT TEPMOIUKINYE-
CKMe HaIpsSDKeHMsT B MeTalljie, YCKOPSIIOT YCTa-
JIOCTHbBIE pa3pyllleHMs CBapHbIX IIIBOB U COeAMHe-
Huit. CucteMa BEeHTWISIUM OOJDKHA IMOAAEpP>KU-
BaTb IapaMeTpbl B Y3KOM Auarna3oHe, 6e3 cKau-
KOB.

e (CBOeBpeMEHHOCTb OTBOma Tervia. IIpu
nmyckax u ocrtaHoBKkax ['TY TeruioBbiesleHUSI Me-
HSIOTCSI B IIMPOKUX TIipenenax. BeHTUISLMS
JOJDKHA OTlepaTUBHO pearMpoBaTh Ha 3TU U3MeHe-
HUS (Hampumep, yepe3 aBTOMaTuuyeckoe peryiu-
pOBaHMe MIPON3BOIUTETLHOCTHU), YUTOOBI HE JOITyC-
KaThb TIeperpeBa B MMKOBbIe MOMEHTbI ¥ U30bITOU-
HOTO OXJIaXKIEHMS B IIEPUOAbI MajbIX HATPY30K.

o [lpemorBpallieHMe aBapUIHBIX CUTYyaLMiA.
B cmydae oTkasa cuCTEMbl OXJIKIEHUST UM BEH-
TWISILIY TIeEperpeB MOXKeT pa3BUBATbCS YCKOPEH-
HBIMM TemIaMu. [103TOMy cUCTeMbl BeHTUISILIUU
MAalllMHHbBIX 3aJI0B OO/DKHBI MMETb pe3epBUpOBa-
Hle U aBTOMaTuyeckoe BKIIOUEHME pe3epBa IIpu
OTKa3e OCHOBHOTO 060PyIOBaHMsI.

4., IIpakTHUYeCKMe peKOMeHAaluu 10 opra-
HU3AIUY BeHTUISIIIUA JJIS1 TOBBINIEHUS
HaJEXKHOCTU

Ha ocHoBe aHanm3a BAMSHMUS MUKPOKJIMMATA
Ha 060pymoBaHMe MOXKHO ChOPMYJIMPOBATH CJie-
IyIole peKOMeHaI N :

e PasneneHue MOTOKOB BO3AyXa IS Jtofeit
” obopymoBaHus. [IpUTOUYHBIN BO3MYX AJISI OXJia-
SKOEHUS JIEKTPUUYECKUX MAaLIMH [OJKEH I0fa-
BaThCsl HEMIOCPEICTBEHHO B 30HbI UX pPacCIoJioxKe-
HUS (HArpuMep, yepe3 HaIlpaB/IeHHbIE BO3IYXO-
BOJIbI), & He CMEeIIMBAaThCs ¢ 061Ie06MEeHHOI BeH-
TWISLMEN OJ1s IepcoHaja. DTO Mo3BosgeT 6oiee
3(pdHeKTUBHO OTBOAUTD TEILJIO UMEHHO OT KPUTUY-
HBIX y3JI0B.

e  OQuabTpauus MNPUTOYHOTO BO3Ayxa. Ha
MPUTOYHBIX YCTAHOBKAxX 0O0S3aTENTbHO JIOKHBI
OBITh YCTAHOBJIEHBI (UIBTPBI He HIKe Kiacca F7
WIU SKBUBAJIEHTHbIE IJIS1 3aepPsKKU MeIKOINUC-
TepCHOI MBI, CIIOCOOHO ITPOHMKATH BHYTPh
ob6opynmoBaHus. [T MalIMHHBIX 3aJI0B C Macssi-
HBIMM a9p030JISIMY TaKKe TPeOYyIOTCS Macl00TIe-
JIUTEJTN.

e  ABTOMaTMUeCKOe peryjupoBaHye MPOu3-
BOIUTEIbHOCTY. IIpMMeHeHMe YaCTOTHO-PEryIn-
pyeMbIX TIPUBOJOB BEHTWJIATOPOB II03BOJISIET
amarTupoBaTh BO3AYXO0OMEH K peabHO TeIio-
BOJi HarpysKe, MOAepskMBasi CTAOMIbHYIO TeMITe-
paTypy B nomemnieHun 6e3 M36bITOYHOTO IHEPTO-
MOTPe6IeHNST U TTePeOXIaKIEeHNS.

e  KonTponb BraskHOCTU. B permonax c cy-
XYM KIMMAaTOM MJIY B 3UMHMII TTIepyoJI, KOTIa BO3-
IOyX TIepecyllleH, pPeKOMEeHIyeTCs YCTaHABIMUBATh
VBIQKHUTENN [IJI TOAIepsKaHusT BIaKHOCTY He
H1Ke 30%. B yC/IOBUSIX BBICOKOW BJIQXKHOCTH — UC-
M10J1Ib30BaTh OCYILIUTEIN.

e  PesepBupoBaHue BeHTUISILIMOHHOTO 060-
pynoBaHus. [IJIs1 OTBETCTBEHHBIX MAaIIMHHBIX 3a-
JIOB CJIETyeT IIpeIyCMaTpPUBaTh Pe3ePBHbIE BEHTY -
JIATOpPBl U aBTOMAaTHUeCKOe IepeKIloueHue IMpu
OTKa3e OCHOBHOTO 06OPYIOBaHMS, YTOOBI He J10-
MMyCTUTHh OCTAHOBKM BEHTWISIIUA JIaske Ha KOPOT-
Koe BpeMs.
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e  PerynsapHblii MOHUTOPUHT IapamMeTpOB.
PekoMeHyeTCsl yCTaHABIMBATb CUCTEMbI Hellpe-
PBIBHOT'O KOHTPOJISI TeMIIepaTypbl, BAaKHOCTU U
3aIbIEHHOCTY B HECKOJIBKMX TOUKAX MAIIMHHOIO
3ajla, C BBIBOJIOM [JAaHHBIX Ha OUCIETUEePCKUi
MyJbT Y CUTHAIM3AIMEN TIPU BbIXO/le TapaMeTpOB
3a JOIYCTUMbI€e ITpeesibl.

5. 3ak/I0oueHue

BeHTuag1MsT MamIMHHOTO 3ajla JHEProleH-
Tpa — 3TO He TOJIbKO CPeACTBO 0OecreueHmst KOM-
(opTHBIX yCI0BMIT AJ1S TIepcoHaa. DTO BaykKHel-
LN 9JIeMEHT CUCTeMbl obecrieueHus HamesKHO-
cTu obopymoBaHmsi. TemmepaTypa, BIaXXHOCTD,
YMCTOTA BO3IyXa M BO3AYIIHbIV 6aaHC HATIPSIMYIO
BJMSIOT Ha CPOK CJTY3KOBI 9JIEKTPUYUECKMX MaIlVH,
MOAIIUITHMKOB, U3OJSLNU, 3JIEKTPOHHBIX CUCTEM
YIIpaBIeHUSI U OPYIUX KPUTUUECKUX KOMIIOHEH-
TOB.

OcHOBHBbBI€ BbIBO/IbI:

e Kaxnpie 8—-10°C mpeBbllIeHUS] OMYCTU-
MOJi TeMIIepaTypbl COKPAIIAIOT CPOK CITYKOBI M30-
JIAIMY 0OMOTOK 3JIEKTPUUECKMX MAIIMH BJIBOE;

e  BbiCOKas BAAKHOCTb BeNET K KOppO3UM
KOHTAaKTOB M CHIKEHUIO COITPOTUBIIEHUS M30JISI-
LMY, a HMU3KAg — K HAKOIUIEHMIO CTaTU4YeCKOro
3JIEKTPUYECTBA;

e  3ambLIEHHOCTh BO3JyXa YyCKopsieT abpa-
3UBHBIN M3HOC MEXaHUUECKUX y3JI0B U YXyAllaeT
TEeNJI00TBO/;

e  Hapymienue BO3OyIIHOTO 6ajiaHca MOXKET
IIPUBOAUTD K IMOJICACBIBAHMIO 3arpsI3HeHUI U3 CO-
CeqHUX MOMeIlleHU;

e  ABTOMAaTHM3aLMS BEHTUJISIUU C PETYINPO-
BaHMeM 110 (PaKTUMUYECKOI HAarpy3Ke U pe3epBUpo-

BaHMEM OOOPYAOBaHMS — KIIOUEBbIe YCIOBUS
obecrieyeHNs CTaOMIBHOTO MUKPOK/IMMATA U MaK-
CUMaJIbHO HaJIEKHOCTU.

[TpaBUAbHO CIIPOEKTMPOBAHHAS U 3KCILTyaTU-
pyeMmas cucTeMa BEHTWISILIMM TO3BOJSET He
TOJIBKO MPOIJIUTh CPOK CIYKOBI TOPOTrOCTOSILIETO
060pyImOBaHYsl, HO ¥ CHU3UTb SKCILTyaTallMOHHbIE
pacxonpl 3a CUET COKpAlleHUs IPOCTOEB, aBapuii-
HbIX PEMOHTOB U 3aMeHbI y3JIOB.
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KOROTKOV Andrey Dmitrievich
Master's Student, St. Petersburg State University of Architecture and Civil Engineering,
Russia, St. Petersburg

THE INFLUENCE OF VENTILATION ON THE RELIABILITY
OF THE EQUIPMENT OF THE POWER CENTER'S ENGINE ROOM

Abstract. The article examines the influence of the microclimate parameters of the power center's engine room
on the reliability and service life of the main and auxiliary equipment. The key factors determining the operability
of gas turbine installations, generators, control systems and electrical devices are analyzed: air temperature, rela-
tive humidity, dustiness and air balance of the room. It is shown that malfunctions in ventilation systems lead to
accelerated wear of insulation, corrosion of contacts, overheating of bearings, reduced power and increased oper-
ating costs. The regulatory requirements for the parameters of the air in the engine rooms are given. Practical rec-
ommendations are given on the organization of ventilation to ensure maximum reliability of the equipment.

Keywords: engine room, power center, equipment reliability, ventilation, microclimate, gas turbine installation,

temperature, humidity, dustiness, service life.
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IIIAPUIIOB Janep MaxmazaiocydoBuy
CTYZEHT,
OpoBCcKMii rocydapCTBEHHBIN arpapHblil yHuBepcuTteT uMenn H. B. [lapaxuna, Poccus, r. Open

Hayunbiii pykosodumesns — doyeHm OpJi08CK020 20Cy0apCmeeHH020 azpapHozo yHugepcumema
umenu H. B. Ilapaxuna, dokmop 3koHomuueckux Hayk Illanoposa Onvea AnexcaHoposHa

OPTAHN3AIIVMIOHHO-9KOHOMMUWYECKHUE ACIIEKTbI
PEAJINZAIIV NTHBECTULIMOHHO-CTPOUTEJIbHBIX ITPOEKTOB
ITPOMBIIIVIEHHOTI'O HASHAYEHUSA

AHHO"lauu}I. B cmameoe paccmampusaromcs 0peaHu3ayuoOHHO-3KOHOMUUeCKue acnekmel peaaiudauuu uHee-
CMUYUOHHO-CMpoumeJibHolX NPOeKiMmos NPoOMblUL1eHHO020 HA3HAYEHUA. Aemop a”Hajau3supyem noHamue uHgecmu-
UUOHHO-CMpoumeJibHO20 HaA3HAueHus KAaK Kkamezopuu, Komopas oxeamosledaem npoueccst npoekmuposdaHusl, d)u-
HAHCUposdHus u peanusayuu cmpoumesibHolX NPOEKIMOos. Onucwsi8armcsi 0CHOB8HblE 3Manbl npoekma: 66160[) u
OUEHKdA 3eMe/IbHO20 yuacmkKdad, npoeKkmuposaHue u paspa6oml<a BOKyMeHmauuu, d)LtHchupoeaHue, cmpoumeib-
CmMeo U KOHmMpOoJie Kadecmsed, cdaua obsexma 8 IKCcnjiyamayur.

Knioueesle cnoea: uxsecmuyuoHHO-CIMpPoUMensHoe Ha3HaueHue, NPoeKmMuposaHue, (PUHAHCUPOBaHue, pea-
JU3AYUS CMPOUMEIbHBIX NPOEKN08, 3eMENbHBILI YUaCMOK, CMemHAs 0OKyMeHmauyus, onmumudayus 3ampam,
CMpoumensCcmeo, KOHMPOJib Kauecmada, coaua 00sekma 8 IKCaAyamayuio, NPoekmHoe GUHaHcUposaHue, pucku,

pa3peuwiumeibHas aOKYMGHmGHUQ, IKO0J102UUHblEe MamepuaJbl.

Homrme VHBECTUIMOHHO-CTPOUTEIBHOTO
HasHaAYeHMs

VHBECTUIIMOHHO-CTPOUTEIbHOE Ha3HAUEHME —
9TO KaTeropus, 0XBaThIBAIOIIAsI ITPOIIECCHI TPOEK-
TUPOBaHMUS, (OUHAHCUPOBAHMS M peaTnsanumn
CTPOUTENIbHBIX MPOEKTOB. OHAa BKIIIOUAET B CeOS
pasJiMuHble 3Talbl OT BbIOOpA 3eMeIbHOTO
y4acTKa 0 OKOHYAaHMSI CTPOUTENIbCTBA M CHAUM
ob6beKkTa B 3KcIuryataiuioo. OCHOBHAS 1eJb — Ipe-
BpallleHye MHBeCTULIUI B peayibHble CTPOUTEIb-
Hble OOBEKTHI, TaKye KaK >KWUIble KOMILIEKCHI,
KOMMepyuecKasi HeABMKMMOCTb, MHPpacTpyKTypa
Y TIPOMBIIIIEHHbIE 0O'bEKTHI.

OCHOBHBIE 3Tanbl MHBECTUIMOHHO-CTPOU-
TeJIbHOTO MPOEKTa

BbI60p U OLIEHKA 3€MeJIBHOTO YYacTKa

OIMH U3 KIIOYEBbIX 3TAllOB MHBECTUIIMOHHO-
CTPOUTEIBHOTO Ha3HAaUeHMUs] — BBIGOP MOIXOIs-
IIero 3eMeJIbHOTO yYacTKa. JTO TpeOyeT OLeHKU
MECTOITOIOKEeHMSI, JOCTYITHOCTM KOMMYHMUKAIINIA,
MIPaBOBOTO CTATyCa 3€MJIX U e€ COOTBETCTBUS Ipa-
IOCTPOUTENbHBIM HOpMaM. Hampumep, y4acToK B
LIeHTpe Topoia MOKET GbITh 60Jiee MpUBJIeKaTe Tb-
HBIM [IJII KOMMepUYeCKOl 3aCTpOiKM, HO UMETh
OTpaHMYEHUST TI0 BBICOTE 3TaHMIT WM HEOOXOIM-
MOCTBIO COXpaHEeHMs UCTOPUIECKOTO 06/ IMKa.

IIpoekTHpoBaHMe U pa3padbOTKa JOKYMEH-
Tanuu

Cnemywomuii mar - MOPOEKTUPOBaHME. ITO
BK/IIOUAeT pPa3spabOTKy apXUTEKTYPHBIX IUIAHOB,
MHKEHEPHBIX PACueToOB ¥ CMETHOW IOKYMeHTa-
uun. IIpoekTMpoBaHMe [ODKHO YUYUTHIBATH He
TOJIbKO (DYHKIIMOHA/IbHbIE TPeGOBaHMs, HO U 9KO-
HOMMYECKME acCIeKThbl, TakKuMe KaK OMTMMMU3AIINS
3aTpaT Ha CTPOUTENBCTBO ¥ IKCIUIyaTaLMIo.
Hampumep, coBpeMeHHbIe 3KOJOrMYecKue CTaH-
IapThl TpebyloT yueTa 3HeprodpeKTUBHOCTU
3IaHMIA, UTO MOXKET HOBJIMATh Ha BbIGOP MaTepu-
aJIOB U T€XHOJIOTHIT CTPOUTEIbCTBA.

dOuHaHCUPOBaHMe MPoeKTa

OUHAHCUMPOBAHME — BaskHAs COCTABJISIONMIAS
VHBECTUIIMOHHO-CTPOUTEILHOTO  Ha3HaYeHMUs.
VicTOYHMKAaM¥ MOTYT ObITh COOCTBEHHbBIE CPEACTBA
3aCTPOIIMKa, GAHKOBCKME KpPeIUThl, MHBECTMU-
MY YaCTHBIX JMI i (GoHmoB. PuHaHCOBAs
CTPYKTypa IpPOEKTa [O/KHA OBbITh TIIATEIbHO
MpoAyMaHa, YTOObl 06eCIIeUNTh YCTOWUMBOCTD U
JIMKBUIHOCTD Ha Bcex sTamax. OMHUM U3 MPaKTy-
YeCKMX IIPUMEPOB SIBJISIETCST MCITOIb30BaHME TIPO-
€KTHOTO (MHAHCUPOBAHMSA, KOO KpeauTHbIE
CpenCcTBa BBIAEISIOTCS MO, 30T OYAYIINUX JOXO0-
IIOB OT Ca4M 0O6bEKTA B apeHAY MU ITPOJAKM.
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CTpoOUTeILCTBO ¥ KOHTPOJIb KauecTBa

Cramusi CTPOUTENTbCTBA BKIIOUAET B CeOS BbI-
TIOJTHEHME CTPOUTENIbHBIX PAOOT B COOTBETCTBUM C
IIPOEKTHO JOKyMeHTalyel 1 rpaduKkoMm, a TakKe
KOHTPOJIb KauecTBa MaTepuayioB U COOJIOJeHMe
HOopM Ge3omacHocTu. Harpumep, BHeIpeHMe CO-
BpeMeHHBIX CUCTEeM KOHTPOJSI KayecTBa IO3BO-
JisseT CBOEBPEMEHHO BBISIBISATb U YCTPAHSITH Ae-
(bexTbI, UTO CHMKAET PUCKU 3aeP3KEK U JOIOTHMI-
TeJbHBIX 3aTparT.

Cpava 060'beKTa B 3KCIUTyaTaIuIo

IMocnemuuit aTam — cgaya 0ObeKTa B KCILIya-
Taluio. 3mech BaXKHO 00eCIeunTh COOTBETCTBUE
BCEX aCITIeKTOB ITPOEKTa TPebGOBaHMSIM 3aKOHOIA-
TEJMbCTBA M JIOTOBOPHbIM o06si3aTenbcTBam. Ha
9TOM 3Talle MMPOBOAUTCS MpyUeMKa paboT, rmoryJe-
HMe pa3pelluTeNbHBIX JOKYMEHTOB UM BBOJ, 00b-
eKTa B 3KcIulyaTanuio. Hampumep, AJIsSI SKMJIBIX
37aHUI 9TO MOXeT BK/IIOUATh MOJyueHe aKTOB O
COOTBETCTBMM CAaHUTAPHBIM HOPMaM ¥ MOKapHOIA
6e30ITaCHOCTM.

Pyucku M BBI30OBbI MHBECTULMIOHHO-CTPOU-
TeJIbHOTO Ha3HAYeHUS

VIHBeCTUILIMOHHO-CTPOUTEIbHbIE MPOEKTHI CO-
MIPSKEHBI C MHOKECTBOM PUCKOB, TAKMX KaK U3Me-
HeHMe PIHOYHOI KOHBbIOHKTYPBI, POCT CTOMMOCTHU
MaTepuanoB, 3afepXXKu B MOTYyYEHUU paspelin-
TeJIbHOM NOKYMEHTaUUu U U3MeHeHUsI B 3aKOHO-
JaTenbCTBe. YHpaBjieHMe 3TUMM PUCKaMU Tpe-
OyeT KOMIUIEKCHOTO ITOAXOMa M MCIOIb30BaHUS
MHCTPYMEHTOB VIIpaBAeHUSI MpPOeKTaMM, TaKUX
KaK CTpaxoBaHMe, nmuBepcudUKanus M cosmaHue
pe3epBHbIX HOHIOB.

I[IpuMepbl yCHENIHBIX WMHBECTUIIMOHHO-
CTPOUTEJIbHBIX IIPOEKTOB

YcrneniHble TPOEKThI YaCTO OTINYAIOTCSI MHHO-
BaIlMOHHbIMM peNIeHUSIMU U TPaMOTHBIM YIIpaB-
JieHMeM. Hampumep, BO3BeleHME TOPTOBO-pa3-
BJIEKaTeJIbHOTO KOMILJIEKCA MOXeT CTaTh IpuUme-
pPOM YCIIEIITHOTO COUeTaHMsI KOMMepueckoit 1 pas-
BJI€KATEeIbHOM (YHKIMI, YTO MPUBJIEKAeT Kak
apeHJIaTOpPOB, TaK U moceTuTesnei. [Ipyroi npu-
Mep — 9KOIOCeOK, T/ie UCIO0JIb3YIOTCS 9KOIoTHnYe-
CKM YMCThIe MaTepuaabl M TeXHOJOTUU, UTO TIPU-
BJieKaeT BHMMaHMe TIOKyIlaTesei, 3auHTepeco-
BaHHbIX B COXpaHEHUU OKpYKaloleil Cpesbl.

VIHBeCTUILIMOHHO-CTPOUTEIbHOE Ha3HaUeHue —
3TO MPOLeCC peannusaluy CTPOUTENIbHBIX MPOEK-
TOB OT BbIOOpA 3eMeJIbHOTO YYacTKa A0 CIauy 00b-
eKTa B 3KCIUTyaTaluIo C 1e/bl0 MpeBpallleHs UH-
BEeCTUIINIT B peasibHble 00bEKTHI HeJBVSKMMOCTM!.

[TpoeKT BKIIIOYAET BBIOGOP M OLIEHKY 3eMejIb-
HOTO y4YacTKa, TPOeKTUPOBaHMe U pa3paboTKy A0-
KyMeHTa1uu, pMHaHCHMPOBaHME, CTPOUTENIHCTBO U
KOHTPOJIb KaueCTBa, a Tak’Ke CIavy 00bEeKTa B 9KC-
TITyaTaluio.

OCHOBHbIE PUCKM BK/IIOYAIOT M3MEHEHME PbI-
HOYHOJ KOHBIOHKTYPbI, POCT CTOMMOCTHM MaTepi-
ajioB, 3aJepKKM B TIOJYYEHUM paspelinTebHO
IOKYMEHTAlMM M M3MEHEHMS] B 3aKOHOHATEb-
CTBe.

DUHAHCMPOBAHME MOKET OCYLIECTBISIThCS 3a
CcYeT COOCTBEHHBIX CPEeICTB 3aCTPONMIIMKA, OaH-
KOBCKMX KpeIMUTOB, MHBECTULIMI YaCTHBIX JINI]
uau GOHIOB, a TAKKe Uuepes MPOoeKTHoe GUHAHCHK-
poBaHue.
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ORGANIZATIONAL AND ECONOMIC ASPECTS OF THE IMPLEMENTATION
OF INDUSTRIAL INVESTMENT AND CONSTRUCTION PROJECTS

Abstract. The article discusses the organizational and economic aspects of the implementation of investment
and construction projects for industrial purposes. The author analyzes the concept of investment and construction
purposes as a category that covers the processes of design, financing and implementation of construction projects.
The main stages of the project are described: selection and evaluation of the land plot, design and development of
documentation, financing, construction and quality control, commissioning of the facility.

Keywords: investment and construction purpose, design, financing, implementation of construction projects,
land, estimated documentation, cost optimization, construction, quality control, commissioning of the facility, pro-
ject financing, risks, permits, environmentally friendly materials.
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INEJPOB PocTuciaas
cryneHt, Cubupckuit dhemepanbHbIin yHUBEpCUTeT, Poccus, r. KpacHosIpck

ITPEJIIIOCBHIIKU, IPAVBEPHI U 3TAITbl ®OPMUPOBAHUS
CUCTEMDBI «3EJIEHOI'O» CTPOUTEJIbCTBA B POCCHMU:
PETPOCIIEKTUBHBII AHAJIU3

AHHOmMauus. B cmamoe npo8ooumcs KOMNJIEKCHbLl pempocnekmusHsLli aHaau3 npoyecca popmuposamus cu-
cmembl «3e7eH020» cmpoumenscmea e Poccutickoii @edepayuu. Lleas uccnedosanus — 8vl81eHUE UCTMOPUUECKUX
npeonocsLIoK, Kaoueaslx dpaitieepos u nocnedo8amesibHsIX 3manos 380ayuu 0aHHoti cucmemst ¢ 1990-x 20008 no
Hacmosujee epems. Memodonozuueckyr 0CHO8Y COCMAasUIU UCMOPUKO-CUCIEMHBIL AHANU3, CPABHUMEbHBIT Me-
Moo U aHaIu3 HOpMAMUBHO-NPABO8bIX JOKYMeHMO08. B pe3ynvmame uccie008aHus CUCmeMamu3uposansl 3mansl
CIMAHOBIEHUS OMPACAU: OM (PpazmMeHMAPHBIX UHULUAMUS U adanmayuu MexcoyHapodHo20 onsima 0o UHCMumy-
YUOHANU3AYUU HAYUOHANIbHBIX cmaHdapmos cepmugukayuu. BoiseneHst onpedensioujue pakmopsl paseumus,
8KJII0UAs 20Cy0apCcmMBeHHoe pezyauposarue, 8ausiHue mexoyHapooHslx cmandapmos (LEED, BREEAM) u ¢opmu-
posauue pviHOuUH020 cnpoca. CoenaH 8v1800 0 hepexode 0m eOUHUUHBIX NPOEKMO8 K (POPMUPOBAHUI0 YCMOUUUBHIX
UHCIMUMYYUOHATbHBIX MEXAHU3MO8, d MakKx#e 0603HaueHs! COXpaHsioujuecs 6apvepsl 01 MACC08020 8HEOPEHUS! 8
HUAUWHOM cmpoumesnscmeae. Pesyismamast pabomot Mozym 0btims UCNONB308AHbL 011 ONMUMU3AUUU CMpame2uti
passumus «3ejeHo20» cmpoumenscmea 8 Poccuul.

Knioueesle cnoea: 3ejieHoe cmpoumesnbcmaeo, ycmoﬁuueoe passumue, 3Ko102udecKkue cmaHaapmbt, cepmuqbu—

Kayus, aHepzo3ppexmusHocme, ucmopuueckuii aHanus, Poccus, HopmamueHo-npasoseas 6asa.

BBepenue

B yC10BUSX I7106aTbHOTO 9KOJIOTMYECKOTO KPH-
3MCa M PpaCTymuxX TpeGOBaHMII K yCTONUMBOMY
pPa3BUTHUIO CTPOUTEbHAS OTPac/ib Poccum cTankm-
BaeTCs C HeOOXOOMMOCThIO KapAMHATbHOM TPaHC-
dbopmanym. O6s13aTeNbCTBA CTPaHbI B paMKax Ila-
PUIKCKOTO COTJIallleHus] ¥ HallMOHaJbHbIE LIeIy A0
2030 ropa nmogyepKUBAKT BasKHOCTh MHTETpaLUnU
9KOJIOTMYECKUX IIPUHIIUIIOB B CTPOUTETbHBIE ITPO-
teccol. JaHHOe WuccaefoBaHME AaKTyalabHO, IIO-
CKOJIbKY MO3BOJISIET BBISIBUTh MEXaHU3MBbI CHIKe-
HMSI @aHTPOIIOTE€HHOM HAarpy3KM Ha OKPYKAIoUIYIo
cpeny yepes MpU3My PETPOCHEKTMBHOIO aHaIM3a
bopmurpoBaHUS CUCTEMBI «3€JIEHOTO» CTPOUTEb-
CTBa.

[Tpo6iiemMaTnKa uCCAeNOBaHKUS OOYCIOBIEHA
OTCYTCTBMEM CUCTEMAaTU3MPOBAHHOTO TIOHMMA-
HUSI UCTOPUYECKUX IIPENIOChIIOK U JIBUKYIIUX
CUJI CTAHOBJIEHMSI «3€/IEHOr0» CTPOUTEbCTBA B
Poccun. dparmeHTapHOe BHeJpeHMe 3KOJOoTHYe-
CKMX CTAaHIAPTOB MPUBOIUT K HedDheKTMBHOMY
MCIOJMb30BAaHUIO PECYPCOB M YIYIEHHbIM BO3-
MOSKHOCTSIM JIJIs1 YCTOMUMBOTO Pa3BUTUSI OTPaCIIN.
BocronHeHMe 3TOTO Mpobesia MO3BOIUT OITUMMU-
3MpOBaTh CTpaTeruu BHeAPEeHUS mepeloBbIX KO-
JIOTMYECKUX TIPaKTUK B CTPOUTETbHOM KOM-
TJIeKce.

Llenpio paboThI SBISIETCS TPOBeIeHME KOM-
MJIEKCHOTO PETPOCHEKTUBHOTO aHaiu3a Ipexro-
CBIJIOK, ApaiiBepoB U 3TAroB (GopMMUpPOBAHUS CH-
CTeMbI «3eJIeHOT0» CTpouTeabcTBa B Poccun. Uc-
cnenoBaHye GOKyCHMpyeTcsl Ha SBOIOINM HOpMa-
TUBHO-TIPABOBOiI 0a3bl, PbIHOUHBIX (HAKTOPOB U
BJIMSIHMSI MEXIYHAPOAHOro onbITa ¢ 1990-X ronos
IIJIST BBISIBJIEHUSI 3aKOHOMEPHOCTel pa3sBUTUS OT-
paciu U GOpMYIMPOBKM HAYUYHO OOGOCHOBAHHBIX
peKOMeHI AL NIA.

HayyHast 3HaUMMOCTb UCC/IeAOBAHUS 3aK/II0Ya-
eTcsT B pa3spaboTKe MeTO0JIOTMYECKOl OCHOBBI
Ui ONTUMM3AIMM CTpaTeruii pasBUTUS «3ejie-
HOT'O» CTPOUTENbCTBA. Pe3ynbTaThl aHAIM3a UCTO-
PUUYECKOTO OIThITA TTO3BOJISIT BEIPAGOTATh MEpHI 110
CHVKEHUIO 3KOJIOTMYEeCKOl HAarpy3ku CTPOUTENb-
HOTO KOMILJIEKCA U CIIOCO6CTBOBATH JOCTVKEHUIO
HAllMOHAJIBHBIX I1eJIell YCTOMUMBOTO Pa3BUTHSI.

I'maBa 1. IlpeamnochbIJIKM CTAaHOBJIEHUSI OT-
paciu

1.1. UcTopuuecKkuii KOHTEKCT U HoOpMHUPO-
BaHMEe 3KOJIOTMYEeCKOro CO3HaHMSI B CTPOU-
TeJIbCTBE

B pamKax peTpoCneKTUMBHOTO aHa/In3a CTaHOB-
JIeHUS «3eJIeHOTO» CTPOUTENbCTBA B Poccun, cie-
IyeT OTMETUTb, UTO COBETCKasl MHAYCTpUaaImU3a-
LMsI, HECMOTPSI Ha CBOIO PeCypPCOEMKOCTb, CTasia
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OTIIPaBHOV TOYKOV 1151 (OPMUPOBAHMS MEPBBIX
HAayYHBbIX ITOAXOI0B K 5HEProsMdeKTUBHOCTU U
palMOHAIBHOMY MPUPOIOIOAb30BaHuIo. B aToT
repuof, akTUBHO pa3BUBAIMUCh WCCAeLOBAHMS,
Harpap/eHHbIe Ha ONITUMM3AIMIO VCIIOb30BaAHMS
pPecypcoB B CTPOUTENbCTBE U ITPOMBILIIEHHOCTH.
dTM paHHMe Pa3pabOTKM 3AJOXKUIU OCHOBY [IJISI
MOC/IEYIONIETO Pa3BUTUS  Oojiee  YCTOMUMUBBIX
TIPaKTUK, XOTS ¥ He ObUIM HeIIPEMEHHO CBSI3aHbI C
COBPEMEHHBIMYM KOHIIEMIIUSIMHU «3€JIEHOTO» CTPO-
UTeJbCTBA.

[Tocne pacnaga Cosetckoro Corosa, B MOCTCO-
BETCKMIT IepUO, HabJTI0AaIICS TOCTEEHHBII POCT
9KOJIOTMYECKOM OTBETCTBEHHOCTM KaK B 0OIIe-
CTBe, TaK ¥ B IIPOQEeCCMOHATIBHOM CTPOUTETBHOM
coobIiecTBe. DTOT CABUT CIIOCOOCTBOBAJ Iepe-
CMOTPY TPAOULIVIOHHBIX CTPOUTENbHBIX MTPAKTUK U
MX afamnTalyy K HOBbIM TPeGOBaHMSIM YCTOIYUM-
BOT'O pa3BuUTHs. [IOBbIIIEHHOE BHMMAaHME K 9KOJI0-
TMYEeCKMM BOIPOCaM CTaj0 OGHUM U3 (haKTOPOB,
CTUMYJIMPYIONIUX MOUCK 60Jiee SKOJOTMYHBIX pe-
[IeHUI B CTPOUTEIbHOM OTPaC/In.

dopMUpOBaHME IKOJOTUUYECKOTO CO3HAHUS B
CTPOUTEJILHOI OTPAC/IU ITPOUCXOIMUIIO TIOA, 3HAUM-
TEJIbHBIM BJIMSHMEM aKaZeMWYeCKUX MUCCIeIoBa-
HMII M aKTMBHO M3y4aeMOTO MEXIYHAPOIHOTO
OTBbITa B O0JIACTM IKOJIOTU3ALUM CTPOUTETHHBIX
nporieccoB. HayuHblie paboThl 1 0OMeH 3HAHUSIMU
C 3apyOesKHBIMU KOJUIETaMM CITOCOOCTBOBAJIM OCO-
3HAHMIO HeOOXOIMMOCTY BHEIPEeHMST HOBBIX IO -
X0J0B. DTU (PaKkTOpbI CTAIM KaTaIU3aTOPOM [IJIst
MHTErpaium 3K0J0TMUeCKUX MPUHLINIIOB B OTeve-
CTBEHHOE CTPOUTENbCTBO, MOATOTABAMBAS TTOYBY
ST 6YIYIIUX CUCTEMHBIX M3MEHEeHMIA.

1.2. AHa;IM3 HOPMATUBHO-IPABOBOJ 6a3bI U
3KOHOMMUYeCKUX ycaoBuii mo 2000-x rogos

B 1990-e rogsr B Poccuu Hauanoch ¢popmMupo-
BaHME MPUPOIAOOXPAHHOTO 3aKOHOMATEIbCTBA,
KOTOpO€e 3aJIOKWIO OCHOBY [JIST PEryIMpOBaHMS
9KOJIOTMYECKUX aCTIEKTOB CTPOUTEIbHOI NesTelb-
HocTM. OmHAKO 3TO 3aKOHONATENIbCTBO HOCWUIIO
(bparMeHTapHbBII XapaKTep, YTO 3aTPYIHSIIO €ro
CUCTEMHOE TIpMMEHeHNe B CTPOUTEIbHOI OT-
pacy. OTCYTCTBME KOMILIEKCHOTO ITOAXO0/1a K 9KO-
JIOTMYECKUM TPeOOBAHUSIM B CTPOUTEBCTBE IIpe-
MISITCTBOBAJIO TTOJTHOIIEHHOMY BHEJIPEHUIO YCTOVi-
YMBBIX MPAKTUK. TemM He MeHee, IepBble IIAru B
9TOM HampaBieHnu 6bIIN CAeTaHbI, CO3IaBast IMpa-
BOBYIO 643y JIJ1s1 OYOyIIUX U3MEHEHUIA.

DKOHOMUYECKME YCIOBUS TTEPEXOTHOTO Tepu-
ona B Poccum cyliecTBEHHO OTpaHMYMBAIU BO3-
MOSKHOCTU [IJIST BHEIPEHUS «3€JIEHbIX» TEeXHOJIO-

TUIi B CTPOUTEIBCTBE. BhICOKASI KATTUTATIOEMKOCTD
TaKMX MPOEKTOB SIBJISIaCh Cepbe3HbIM GapbepoM
IJIs UX peanusanuu. Kpome TOro, OTCyTCTBOBAIN
3(derTUBHBIE CTUMYINPYIOIIE MEXaHU3MbI, KO-
TOpbIe MOT/IM ObI TOOYIUTH 3aCTPONIIUKOB MHBE-
CTUPOBATh B SKOJIOTMUECKM UMCThIE PEIIeHNs. DTU
(daxkToppl 3aMemIUIM  Pa3BUTHUE YCTONUMBOTO
CTPOUTEIbCTBA, HECMOTPSI Ha ITOSIBJIEHVE TIePBbIX
3aKOHO/IaTe/IbHbIX MHUIIVATHUB.

I[Ipoliecc apanTanuy MeXIyHapOAHbIX 3KOJIO-
IMYeCKUX CTaHZAPTOB B POCCUICKYI0 HOpPMAaTUB-
HyI0 6a3y IMIPOMCXOIWII CO 3HAUUTEIbHON 3a1ePK-
KOM. JTO 3aMe[jisyI0 MHTEerpauuil MnepemoBbIxX
MPaKTUK M TeXHOJOTUI B OTeUeCTBEHHYIO CTPOU-
TeJbHYI0 OTpacyib. OTCYTCTBME TrapMOHM3aLUU C
MMPOBBIMM CTaHJAPTaMMU MPEISITCTBOBAIO Pa3Bu-
TUIO «3€JIeHOTO» CTPOUTEILCTBA U ero BhIXOAYy Ha
MeXIyHapOoIHbIi ypoBeHb. B pesynbTare, A0
2000-x romoB Poccusi oTcraBajia OT Pas3sBUTHIX
CTpaH B 00J1aCTY BHEJIPEHUS YCTONIMBBIX CTPOU-
TEJIbHBIX PEeLIeHUIA.

1.3. IlepBble MHUIMATUBBI M KOHIIEIIIUU
YCTOMUMBOIO Pa3sBUTUSA B POCCUIICKOM CTPOMU-
Te/JIbCTBE

B kownire 1990-x romos B Poccum 6GbUIM peann-
30BaHbI IePBbIe MMJIIOTHbIE MPOEKTHI, HATIPABIEH-
Hble Ha TOBbIlIeHMe 3Hepro3heKTUBHOCTH 31a-
HMIT. OTU MHUIIMATUBBI MOATBEPAUIN TeXHUUIe-
CKYI0 BO3MOYKHOCTD ¥ 9KOHOMMYECKYIO 11e1eC000-
Pa3HOCTh BHEJPEHMST IKOJIOTMUECKMX ITPUHIIUIIOB
B CTPOUTENbCTBO. HecMOTpSI Ha OTCYTCTBME KOM-
TVIEKCHO TOCyIapCTBEHHOM MOAAEPKKY U Pa3BU-
TOV HOPMATMBHOI 6a3bl, IMPOEKThl MPOJEMOH-
CTPUPOBAIM TIOTEHIMAT pecypcocHeperarommx
TeXHOJIOTUIA. JJaHHBI OMNBIT CTAJ BaXKHOV MPaKTU-
YeCKOi OCHOBO JJ151 TOC/TAeAYIOIero Pa3BUTHS 3e-
JIEHOTO CTPOUTEJIbCTBA B CTPaHe.

dopMmupoBaHue MpodeccuoHaIbHBIX 00beIN-
HEHUI1 U 3KCIEePTHBIX IPYIII B CTPOUTENBHON OT-
paciau CTaJo KIIOUeBbIM (hDaKTOPOM pa3paboTKU
HallMOHA/IbHBIX KOHLEIIMIT YCTOUMBOTO pa3BU-
Tust. IlocTenneHHOE 0CO3HAHME MUPOBBIM CO00IIe-
CTBOM ITPOMCXOZSIIEro Ha 3emJie TOTaJbHOTO Ipe-
00pa3oBaHMs TIPUPOOHON Cpenbl, CBSI3aHHOTO
Tpeskae BCEro € IpoleccoM ypOGaHu3auuu, Mpu-
BeJI0 K (hOPMMPOBAHMUIO HA I[NI0OATbHOM YPOBHE
KOHLEMIUU «YCTOMUMBOTO Pa3sBUTHUS», B Pa3BU-
THIX TOCYIapCTBaxX Hayajach pa3paboTKa COOTBET-
CTBYIOLIETO 3aKOHOAATEeNIbCTBA. B Poccuyu ObLIM
noamnucaHbl ykasbl [Ipesugenta P «O rocymap-
CTBEHHOJ1 cTpaTeruu Poccuiickoit ®emepaiinmu mno
oxpaHe OKpyKalomieil cpembl U 00OeclieueHuIo
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YCTONUMBOTO pa3sBUTHUS» OT 4 heBpass 1994 N2 236
n «O KoHuenuuu nepexona Poccuiickoit ®epepa-
LIMA K YCTOMNUYMBOMY Pa3BUTUIO» OT 1 aripesnst 1996
r.N2440[8, c. 16]. 9T¥ JOKYMEHTBHI 3aJI0KUIN HOP-
MaTMBHYIO OCHOBY IJisi BHEADPEHMSI 3KOJIOTMYe-
CKUX TIPUHIIUIIOB B CTPOUTEIbHYIO ITPAKTUKY.

I'naBa 2. [IpajiBepbl pa3BUTHUS U CTAHAAPTU-
3auuu

2.1. TocygapcTBeHHasi NOALEP>KKa ¥ CTUMY-
JIMPOBaHME 3KOJOTUUYECKUX MHHOBAIIMI

PaspaboTKka 3aKOHOOATEIbHBIX MHULIMATUB B
06J1aCTM 3IKOJIOTMUECKOTO CTPOUTETHCTBA Haya-
J1ach C MPUHSTUS PSIIa KIIOUYEBBIX HOPMAaTUBHBIX
akToB. ®emepanbHbIii 3aKOH N2 261-D3 «O6 sHep-
rocoepeskeHUM ¥ O TMOBBIIIEHUM SHEPreTUIeCKOM
3 dekTUBHOCTU» YCTAaHOBMUI 6Ga30Bble TpebOBa-
HUSI K 3HeprosPeKTUBHOCTU 3OaHuit. [TaHHbII
IOKyMEHT 00s13a71 3aCTPOVIINKOB TPUMEHSTh
SHeprocOeperanye TeXHOJIOTUM TIPU ITPOEKTU-
POBAaHMUM U CTPOUTEICTBE 0OBEKTOB. 3aKOHOIA-
TeJIbHbIe Mepbl TaKkke BK/IIOUasiy BBeJeHe CTaH-
JIapTOB T10 MCITOJIb30BAHMIO BO30OHOB/ISIEMBIX UC-
TOYHUMKOB 3Hepruu. [ajibHelilnee pa3sBuUTHe HOP-
MAaTMBHO-IIPaBOBOJ 6a3bl ITPOVCXOIMUIIO Yepe3 aK-
Tyaau3auyuio CTPOUTENbHBIX HOPM U TIpaBUIL.
Bbun paspaboTaHbl ¥ BHEAPEHBI CBOAbI ITPABII,
periaMeHTUPYIOIIMe 3SKOJOTUYECKME aCIeKThl
cTpouTtenibctBa. Ocoboe BHUMAaHME YAEISIOCHh BO-
rpocam pecypcocOepeskeHns, BKIIOUAs palyo-
HaJIbHOE BOJOIIOJb30BaHME U YIIPABIEHMUE OTXO-
JamMu. DT Mepbl CO3[ajM IIpaBOBbIe ITPe.Io-
CBUIKM IIJIT BHEIPEHUS TIPUHIMUIIOB YCTOIYMBOTO
pPasBUTKS B CTPOUTEIBLHYIO OTPAC/IN.

T'ocymapcTBeHHBIE TTPOTPAMMbBI CTUMYIMPOBA-
HMSI BKJIIOUAJTM TIPeIOCTaB/IeHe HAIOTOBBIX JIbI'OT
¥ cy6CUaNii IS IPOEKTOB «3€JIEHOT0» CTPOUTETb-
cTBa. @uHaHCOBas MoAAep)KKa Hampas/slach Ha
pa3paboTKy ¥ BHeIpeHNEe VMHHOBALIVIOHHBIX KO-
JOTUYeCKMUX pelleHnit. I'paHTOBbIEe IMPOrPaMMbI
CITOCOOCTBOBAIM Pean3aluyi MUIOTHBIX MPOEK-
TOB B o6yacTi 9HeproshdeKTUBHOTO U PeCcypco-
cbeperaroIiero CTpOMTEIbLCTBA. DTU Mepbl CTUMY-
JMPOBAIY MHBECTULIMOHHYIO MPUBJIEKATeIbHOCTh
CeKTopa U yCKOPUJIU ero pa3BuTue.

2.2. Biusinne MeXIyHapOSHBIX CTAaHJAPTOB
¥ OIIBIT 3apyOe’KHBIX CTPaH

MexpgyHaponsseie ctangapTsl LEED 1 BREEAM
OBLIM afATNITUPOBAHBI K POCCUIICKUM YCIOBUSM U
MOCAYKWIM METOLOJOTUYECKO OCHOBOM OJIs
bopmurpoBaHMsa egMHBIX TPeOOBAHMIT U ITPOLIETYD
ceptuduranyu. Mx MeTOmosOrMUecKue pPaMKu
MPeIJIOKWIN 3TaJIOHbI OLIEHKU 3KOJOTUMYECKUX U

9HeproaPheKTUBHBIX MoKaszaTeseil, Tpeoylolue
JIOKAJbHOM MHTEpPIpeTanuyu C YYETOM KIUMMATU-
YeCKMX ¥ HOPMAaTMBHBIX 0COGEeHHOCTell. AmarnTa-
1M BKJIIOYasa COTIOCTaBIeHe KPUTepUeB U pas-
PaboOTKY JOKaTM30BaHHBIX METOAMK, UTO CTUMY-
JIMPOBAIO YHUMUKAIMIO TPAKTHUK OIEHKM ITPOEK-
ToB. IIpollecc Jiokanu3auuy TMpeAriosaral He
TOJIBKO ITepeBOJl METOAMK, HO U pa3paboTKy mosic-
HUTEJIbHBIX JOKYMEHTOB ¥ COBMECTHYIO paboTy C
OTEYeCTBEHHBIMM OpraHaMy cepTUdURAIUU IJIs
corjiacoBaHus MpOLieAyp OlieHKM. B pesynbrarte
obpasoBanuch 6ojiee IPO3pavyHbIe AaJITOPUTMBbI
TIPUCBOEHUSI PETUHTOB U IPOIeaypPbl ayAuTa, COo-
MOCTaBMMble C MeXIYHAapPOAHBIMM ITPAKTUKAMMU.
Takast MHTerpauus cHu3wIa 6apbepsl AJ1S1 BHEIpe-
HUSI «3€JIEHBIX» TEXHOJOTMII M CII0COOCTBOBAIA
dbopMHMpoBaHMI0 eIVHBIX TPeOGOBaHMII HA PBIHKE
CTPOUTENbHBIX YCIYT. DTO, B CBOIO Oouepelb, yCu-
JINJIO JOBepue CO CTOPOHBI MHBECTOPOB U Orepa-
TOPOB PbIHKA.

3apyOeskHbIi OIBIT B 06/IaCTY HOPMAaTUBHO-
MPaBOBOTO PEryIMpOBaHUS U TEXHOJIOTUUECKUX
peleHuii 6bUI MCIIOJb30BaH IIpU BBIPAOOTKE
HaIlMOHAJIbHBIX MOJXOMIOB K «3€JIeHOMY» CTpPOU-
TeNbCTBY. [lepeHoC MpakTUK BKIIOYAI afanTaiuio
PETY/ISITUBHBIX MeEXaHU3MOB, BHeIpeHUe 3Hep-
roaGekTUBHBIX U pecypcocbeperamimux TeXHO-
JIOTUI, a TaKKe OPTraHU3alUI0 MUIOTHBIX MPOEK-
TOB ¥ IpOTpaMM OOMeHa OIbITOM. JTO obecrie-
YMJIO TIPAKTUYECKYIO OCHOBY /I pa3paboTKM OTe-
YeCTBEHHbBIX CTAHIAPTOB U MPOIEIYP cepTudmKa-
MU, a TaKKe COJeliCTBOBAIO0 HAaKOIJIEHUIO MPO-
(deccroHanbHOI KoMMeTeHIyy. [ToaydeHHbIe pe-
3y/bTAThl MOCTYKWIM 6a30i IJIST TOCAemyIoIen
MHCTUTYIIMOHAIN3ALUYN U IBOTIOIMY HALIMOHAJIb-
HOW CUCTEMBI.

2.3. PeiHouHbIe ()aKTOPBI M 3aIIPOCHI IIOTpPe-
OuTeneii Ha '3eJIeHOe’ CTPOUTEIHLCTBO

PocT CcTOMMOCTM 3HepreTMUeckux pecypcoB
CTaJI CyIIeCTBEHHBIM PBIHOYHBIM (DaKTOpOM, CTU-
MYJIMPYIOIIUM Pa3BUTUE «3€JIEHOT0» CTPOUTENb-
ctBa B Poccum. Heo6X0OMMOCTb CHUKEHMSI IKC-
TUTyaTallMOHHBIX PACXOJ0B 3aCTaBU/Ia YUaCTHUKOB
pbIHKa MCKaTb MHHOBALIMOHHbIE pelleHUs. ITO
MIPUBEJIO K TTOBBIIIEHNIO CIIPOca Ha sHeprosddex-
TUBHbIE T€XHOJIOTUM B CTPOUTENbCTBe. IHBEeCTU-
LMK B 9KOJIOTMYHbBIE MPOEKThl PacCMaTPUBAIOTCS
KaK CII0c06 MMHUMM3AIMM JOJTOCPOYHBIX 3aTparT.

@opMIMpOBaHKe MTOTPEOUTEIHCKOTO CIIpoca Ha
9KOJIOTMYECKY 6e30macHbie 00bEKThI HeIBVKMMO-
CTU YCUIMBAET KOMMEPUECKYI NpPUBJEKaTe/lb-
HOCTb «3€JIeHbIX» IPOeKTOB. DHepros3pderTus-
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Hbl€e 30aHUS CTAHOBSITCSI KOHKYPEHTHbBIM IIPEUMY-
11eCTBOM Ha pbIHKe. Kak oTMevaeTcs B uccieno-
BaHMSIX, «<MHBECTOP IIpeXKIe BCero CHMKAET PUCKHU
MOpaJIbHOTO yCTapeBaHUsl aKkTMBa, IOBbILIEHUS
LieH Ha 3Hepropecypcsl U yaydllaeT KOpIopaTus-
HbIIT UMMIIK». DTOT TPEH[, CIIOCOOCTBYET IOCTe-
TMeHHOMY YBeJIMYEHUIO IO YCTOINYMBOTO CTPOU-
TeJbCTBAa B O0OIEM OObeMe pPhIHKAa HeIBIMKUMO-
CTHU.

I'maBa 3. DTanbl 3BOJTIOIUY CUCTEMBI

3.1. PanHue BHeApPEeHUS U IMUIOTHBIE MPO-
€KThI '3eJIEHOTO' CTPOUTEIbCTBA

Hauano 2000-x rofoB 03HaMeHOBAIOCh MOSIB-
JIEHMEM TIEPBBIX MHUIIMATUB B chepe KoIOrMUe-
CKOT'0 CTPOUTEIbCTBA Ha TeppuTopuu Poccuiickoii
Qemepauyy. DTV HAUMHAHUS ObLTM ITpeMMYyIIe-
CTBEHHO CBSI3aHbI C BHeApeHMeM 3Heprosddex-
TUBHBIX TEXHOJIOTMII M afamnTalyeil 3apyoesKHbIX
CTaHJApTOB, YTO CTAJI0 OTBETOM Ha BO3pacTalo-
mye TrmobasbHble TPeOOBaHMS K YCTONUMBOMY
pasButuio. Ocoboe BHMMAaHME yIesIOCh CHIDKe-
HUIO SHEPronoTpebaeHus 3JaHM M ONTUMM3A-
MU UCIIOIb30BaHUS pecypcoB. IMeHHO B 3TOT
Tepuoj, HAvYaIOCh OCMBICJEHME HEeOOXOIMMOCTY
MHTEerpauyum 5K0JI0TrMYeCcKUX MPUHIIUIIOB B CTPOU-
TeJIbHYI0 PaKTUKY.

3.2. NacTUTYUMOHAIM3aUMsA ¥ pa3sBUTHUE
HAIMOHAJIbHBIX CUCTEM cepTUdMKanmu

dopMupoBaHME HOPMATMBHO-IIPABOBOI 6a3bl
CTaJI0 KJII0OUEeBbIM (haKTOPOM MHCTUTYLIMOHAIM3a-
MU «3eJIeHOr0» CTpouTenbcTBa B Poccum. Itor
TIPOIIeCC BK/II0YAJI paspaboTKy TaKUX JOKYMEHTOB,
kak Csog npasui CIT 50.13330 «TernoBas 3amuTa
30aHuii» U rocygapcrBeHHblii craHzapt ['OCT P
54964 «O1eHKa COOTBETCTBMS. DKOJIOTMUYECKME
Tpe6oBaHMS K 06bEKTaM HeOBMKUMOCTU». TaH-
Hble HOPMAaTUBHbIE aKThl 3aJI0KWJIM OCHOBY IJIsI
CUCTeMaTU3aluK MOAXON0B K 3HeprosagdexTus-
HOCTY ¥ 9KOJIOTMYECKOI 6e30MacHOCTM B CTPOU-
TEJIbCTBE, UTO CIIOCOGCTBOBAJIO [ajbHEIIeMy
pa3BUTUIO OTPACTIN.

Co3paHne HaIIMOHATbHBIX CUCTEM cepTudMKa-
LMY ChITPAJI0O 3HAUMTENbHYIO POJib B CTUMYJIUPO-
BaHMM BHEJIpEHUS 3KOJOTMUYECKUX CTaHIApTOB B
oTpaciieByto mpaktuky. B 2011 romy Coser HII
CII3C paspaboTa IepByI0 BEpCUI0 SKOCTaHAApTa
«CAP-CII3C. ManosTaxkHOe CTPOUTENbCTBO», a
nosgHee, B 2013 romy, 6buta moGaBiieHa BepCus
«CAP-CII3C. AgMuHMCTpaTUBHbIE 34aHUs. Bep-
cus 1.0. CucreMa 106pPOBOJIbHOM cepTUdUKAIIAA.
PeliTuHroBas cucreMa OLIEHKM 3KOYCTOMUMBOCTU
" cpenpl obutanus» [9, c. 98]. OgHOBpeMeHHO C

atuM, B 2011 romgy, HeKOMMepUYeCKMUM MapTHep-
ctBoM «ABOK», HIT HOCTPOW, OAO <«IIHUU-
IMpomsganuit» 1 000 «HITO TEPM3K» 6b11 pa3pa-
6otan CTO HOCTPOW 2.35.4-2011 «3enéHoe
CTPOUTENIbCTBO. 3MaHUS SKUIbIE U 00IIeCTBEHHBIE.
PeliTvHrOBasi cucrema OLIEHKM YCTOMYUBOCTU
cpenbl obuTauus» [9, c¢. 98]. ATu cucTeMbl, HAPSIAY
¢ Green Zoom, 3HAYMTEIbHO CIIOCOOCTBOBAIMU
CTaHIAPTU3ALNM U MOBBIIIEHNIO IKOJOTMUECKOM
OTBETCTBEHHOCTU B POCCUIICKOM CTPOUTEILCTBE.

3.3. CoBpeMeHHO€ COCTOSIHMEe M IIepCIeK-
THUBbBI Pa3BUTHUS «3€JIEHOT0» CTPOUTEIbBCTBA B
Poccun

CoBpeMeHHbII 3Tall PasBUTUSL «3€JIEHOTO»
CTpOUTEeNbCTBA B Poccuy xapakTepu3syeTcs 3amMeT-
HBIM pacHiMpeHeM MpUMeHeHUS 3KOJIOTUUEeCKUX
CTaHJapTOB B KOMMepPUEeCKOM CerMeHTe IIpu COo-
XpaHSIoMMXCS 6apbepax T MacCOBOTO SKVUJIMIIL-
HOTO CTPOUTEeNbCTBA. B KOMMepueckoM CeKTope
Hab/II0JaeTcsl pOCT BHEOPeHUs cepTuduUKaImii u
9KOJIOTUYECKUX MPAKTUK, UTO CBSI3aHO C MHTepe-
COM MHBECTOPOB UM apeHAaTOpPOB K CHIKEHUIO
OIepalMOHHbIX PUCKOB U MOBBILIEHUIO YCTONYM-
BOCTY 0GBEKTOB. B TO ke BpeMs MacCIITabHOe K-
JIUITHOE CTPOUTEIbCTBO OIPaHMUMBAETCS MTPOOJIe-
MaMM BbICOKOJ MepBOHAYaIbHOM CTOMMOCTH, He-
IOCTAaTOUYHOM TOTOBHOCTHIO I€MOYEK MOCTAaBOK U
OTCYTCTBUEM [TOCTATOUHBIX CTUMYJIUPYIOIINX Me-
XaHM3MOB Ha YpOBHe peryaupoBaHusi. Ilepcriek-
TUBBI 3aBUCMMOCTU OT KOOPAVMHMPOBAHHBIX Mep B
MTOJINTUKE, IOCTYITHOCTM (PUMHAHCOBBIX MHCTPY-
MEHTOB U Pa3BUTHUS PBIHKOB CcepTUUIMPOBAH-
HBIX MaTep1aaoB yKa3bIBalOT HA BO3MOKHOCTb I10-
cTereHHON Iubdy3um «3eeHbIX» ITOAXOI0B B
MacCoOBOM CerMeHTe IpU YCAOBUM IIPeodoieHNs
CYIIECTBYIOMIX 6apbepoB.

3akiaoueHne

HcTtopuueckuit aHanm3 MOATBEPANIL, UYTO MIPe[ -
MOCBUIKM (POPMUPOBAHUSI CUCTEMBI «3€JIEHOTO»
cTpouTenbCcTBa B Poccuny, cinoxkusimecs B 1990-x
rogax, ObUTM OOYCJOBIeHbI TpaHchopmalmenn
HOPMAaTMBHO-TIPABOBOJ 6a3bl M 3KOHOMMUUYECKUX
ycioBuit. HecMoTps Ha mepBOHaYaIbHYIO pa3po3-
HEHHOCTb 5KOJIOTMUECKUX UHULIMATUB, 3TU U3Me-
HeHMsI CO30aqy OCHOBY [Jisl TIOCTEIeHHOI MHTe-
rpaiuy MIPUHIIUIIOB YCTOWUYUBOCTUA B CTPOUTENb-
HYI0 OTpacib. PaHHMe KOHIeNIUM U HOPMATUB-
HbIe aKThl 3aJIOKWIN GYHIAMEHT, XOTSI UX pean-
3alus Hocuiia parMeHTapHbI XapaKkTep.

KntoueBbiMU ApaiiBepamMmu pasBUTUS CUCTEMBI
CTaJIM TOCyJapCTBEHHbIe MPOTPaMMBbl, MeXAyHa-
pOIHbIE CTAHOAPTHI M PACTYLIMII TTOTPEOUTENb-
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CKMi1 CITPOC, COBMECTHO CITIOCOGCTBOBABIIINE CTAH-
JapTU3aluM «3eJeHOro» CTPOUTENbCTBA. locy-
JapCTBeHHas MOJJepsKKa uepe3 3akKOHOAATE/b-
Hble MHUIIMATUBBI ChIrpaja pelawlryr pojb, TO-
rIa Kak BiIMsSHUE 3apyOekKHOTO OIbITa YCKOPWUIO
BHeJIpeHMe IlepeloBbIX MPaKTUK. PhiHOUHbIE (haK-
TOpBI, BK/IIOYAsl 3amnpoc Ha 3HeprosdbdexTus-
HOCTb, CTUMYJIMPOBAIM TEePexof, OT eOUHUYHBIX
MIPOEKTOB K CYCTEMHBIM peIleHUSIM.

DBOJIIOLMS CUCTEMBI MIPOLLTIA Yepe3 IMOC/Ien0-
BaTeJbHbIe 3TAIlbl: OT IMWIOTHBIX MPOEKTOB [0
bopmrpoBaHMUS MHCTUTYLIMOHATbHBIX MeEXaHU3-
MOB M HaIlMOHAJbHBIX CTAHIAPTOB cepTudmKa-
MU, DTOT IYyTh OTPaskaeT POCT 3pPeJIOCTU OTPaCIn,
XOTsI COBpEMEHHOE COCTOSIHME TpebyeT maibHeit-
I1er0 pasBUTHS [IJIS TTPeO0/IeHNS CYITeCTBYIONTUX
BBI30BOB. AHa/I3 ITOKa3aj, KakK pa3po3HeHHbIe
VHUIIMATUBBI TPaHCHOPMUPOBAIUCH B YCTOIYUM-
BYI0 CTDPYKTYpy TIOJ, B/IMSHMEM BBbISIBJI€HHbBIX
I paiiBepoB.

Ha ocHOBe BbBISIBJIEHHBIX 3aKOHOMEpPHOCTel
NpenJyiokeHbl peKoOMeHAaluM, HallpaBjieHHble Ha
yYKpeIvieHye HOPMAaTMBHOM 6a3bl, CTUMY/IMPOBA-
HMYe MHHOBalMil U aflanTaluio MeXAYHapOIHOTro
OIbITa. DTU MepbI OYAYT CIIOCOOCTBOBATh CHIKE-
HMIO aHTPOIIOTE€HHO HAarpy3Ku CTPOUTETbHOM OT-
pacaM M OOCTVMKEHUIO HAUMOHAJbHBIX Iieneii
YCTOMUMBOTO pasBuTusl. Peanmsanmsi OTAaHHbBIX
NpenJioKeHUIT ONMTUMU3UPYET CTpaTeruu Iasib-
HEeNIIero COBepIIeHCTBOBAHMUSI CUCTEMbI «3ejie-
HOTO» CTPOUTENLCTBA B Poccuim.
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PREREQUISITES, DRIVERS AND STAGES OF THE FORMATION
OF THE "GREEN" CONSTRUCTION SYSTEM IN RUSSIA:
A RETROSPECTIVE ANALYSIS

Abstract. The article provides a comprehensive retrospective analysis of the process of forming a system of
"green" construction in the Russian Federation. The purpose of the study is to identify the historical prerequisites,
key drivers and successive stages of the evolution of this system from the 1990s to the present. The methodological
basis was formed by historical and system analysis, comparative method and analysis of regulatory documents. As
a result of the research, the stages of the industry's formation are systematized: from fragmented initiatives and the
adaptation of international experience to the institutionalization of national certification standards. The determin-
ing factors of development have been identified, including government regulation, the influence of international
standards (LEED, BREEAM) and the formation of market demand. The conclusion is made about the transition
from single projects to the formation of sustainable institutional mechanisms, and the remaining barriers to mass
implementation in housing construction are identified. The results of the work can be used to optimize strategies
for the development of "green" construction in Russia.

Keywords: green construction, sustainable development, environmental standards, certification, energy effi-
ciency, historical analysis, Russia, regulatory framework.
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CEJIBCKOE X0O3IHUCTBO

BEBEP Haranbst CepreeBHa
CTYIEHTKa,
OMCKMI1 TOCyIapCTBEHHBIV arpapHbilt yHuBepcuteT uMmenu I1. A. CroneinuHa, Poccus, r. OMck

AHTOHEBCKUH Hrops BukTopoBuu
KaHOMIaT BEeTepUMHAPHBIX HAyK, aCCUCTEHT Kadeapsl BeTepMHAPHOI MUKPOOMOJIOTHM,
MHQEKIIMOHHBIX ¥ MHBA3MOHHBIX 60JIe3HE,
OmcKknii rocygapCTBeHHbINM arpapHblil yHuBepcuteT uMenn I1. A. CtonpinmuHa, Poccus, r. OMcK

CPABHUTEJIbHbBIN AHAJI3 ®OPMHUPOBAHUS
ITIOCTBAKIIMHAJIbHOT'O UMMVYHUTETA
ITPU PA3/INYHBIX CXEMAX BAKIIMHOITPO®W/IAKTHUKHU PPCC

AHHOmauus. B cmamee 6y0ym npedcmas/ieHsl pe3ybmamsl CPA8HUMENbHO20 AHANU3A PA3HBIX CXeM BAKYU-
Hayuu npomus eupyca PPCC Ha ocHo8e cospemeHHblx Uccied08anuli, komopole 6vliu nposedesi 8 CIIK «Hucmo-
2opckom» Kemeposckas o6nacme. OcHo8HOe HUMaHue 6ydem ydesieHO momy, KaKue cxeMul obecneuusaom ayy-
Wyro 3aujumy, Kaxkue 36eHvsl UMMYHUMemMa akmueupyromcst U Kak 3mu daHHbvle MOXCHO NPUMEHUMb HA NPAKIMUKe

019 2(hhekmuBHO20 KOHMPOJIS UHPEKUULL.

Kntoueewie cnoea: PPCC, nocme8akyuHaIbHblii UMMYHUMeEM, 8aKUUHONPODUAAKMUKA, CBUHOMAMKU, NOPO-
cama, cxemol 8aKyUHAYUU, MOOUPUYUPOBAHHAS HUBAS 8AKYUHA, UHAKMUBUPOBAHHAS 8aKYUHA, KNeMOUHbIT UM-

MYHUMem, 2yMOpanbHblli UMMYHUIEM.

BBenenue

PenpoOyKTMBHO-peCIMPATOPHbIA  CUHAPOM
ceuHelt (PPCC) ocTaeTcst OGHOI 113 CaMbIX SKOHO-
MMUYECKM 3HAUMMbIX Gojie3Heil CBUHE B Mupe,
BBI3bIBAsI OTPOMHBIE YOBITKM M3-3a PECHMPATOP-
HBbIX 3a00JIeBaHMIT U PENPOIYKTUBHBIX ITPOOGIEM
[3, c. 190-196]. Cio>XkHOCTh KOHTPOJSI CBSI3aHA C
BBICOKOJ T'€HETMUYECKOI BapMabelbHOCTBIO IBYX
OCHOBHBIX T€HOTUIIOB BUpYCa (eBPOIENCKOro
(type 1) u ceBepoamepurkaHckoro (type 2)), a
TaKKe C ero CII0COOHOCThI0 MHMUIIMPOBATH U pa3-
pylIaTh KJIeTKM MMMYHHOW CHUCTeMbl, BbI3bIBas
BTOpUYHbIe MMMyHOAebUUUThl [4; 6, c. 1391-
1398]. OCHOBHBIM CpPeACTBOM CIelUbUIECKON
MPOGUIAKTUKMA OCTAIOTCI MOAUGDUINPOBAHHBIE
>KuBble BakUyHbl (MLV) M MHaKTHMBMPOBaHHbIE
(youTsie) BakuyHbI (INV), omHAKO UX IPUMeHeHNe
COIPSIKEHO C psilomM orpaHmueHmit [1, c. 10-12].
JKuBble BakLMHBI 06ecrieunBaioT 60ee ObICTPBIN
¥ HANpSDKEeHHBbIVI MMMYHUTET, HO MOTYT COXpa-
HSTb OCTaTOYHYIO BUPYJIEHTHOCTb, PEBEPCUPO-
BaThb K MaTOoreHHOMY (eHOTUITy M pacIpocTpa-
HSATBCS Cpely BOCIPUMMUMBBLIX JXKMBOTHBIX [2].

VHaKTMBMPOBAHHbIE BaKUMHBI 0e30ITacHbI, HO
TpeOYIOT MHOTOKPATHOTO BBeIEeHMs U aablOBaH-
TOB, TIPU 3TOM YacTO He MHAYIUPYIOT JOCTATOY-
HOT'O KJIETOUHOTO MMMYHUTETA, KOTOPBI KPUTU-
YyeCKy BasKeH JJIs SMMMMUHAIMK BUpyca [5].

Pe3ysbTaThl UCC/Ie0BaHUA

B KauecTBe OOBEKTOB MCCAeLOBaHMS ObLIN
npeAcTaBaeHbl CYTIOPOCHbIE CBUHOMATKM U TIOPO-
csTa IMOMyYeHHble OT HUX copepxkammecs B CIIK,
«YMCTOropcKuii» a Takke MaTOJIOTUUECKMIT MaTe-
puas (CBIBOPOTKA KPOBM).

MeTo/, C TOMOIIbI0 KOTOPOTO IPOBOJMIOCH
ucciaenoBanme NOA.

I ipoBeeHMsI CpaBHUTEIbHOM OLleHKU 3(-
(eXTUMBHOCTY BaKIMH OTOOpPaHHBIE >XUBOTHBIE
(n=60) ObLIM pasgesieHbl HA TPU PaBHOLIEHHbIE
rpymnbl 0o 10 cBuHOMaToK U 10 OT HUX OPOCSIT.
I'pynma 1 BakiMHUPOBAIACh KMBOV BaKIIMHOM Ha
60 neHb CyIIOPOCTHOCTH, 2 IPYyIINa BaKLIMHUPOBA-
Jlacb MHAKTMBUPOBAaHHON IepBMYHAsl BaKLMHA-
1y 3a 2-3 Hegenu nepem oceMeHeHMeM, TOBTOP-
Hasi — Ha 60-70-11 eHb CyIOPOCHOCTH, a 3 rPyImna
SKMBOW BakUMHON Ha 60-11 IeHb CYNMOPOCHOCTH,
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peBaKUMHALMS MHAKTUBMPOBAHHOM BaKIIMHOM Ha

90-71 meHb CyTOPOCHOCTH.

Tabmmie 1, 2.

,HI/IHaM]/IKa AHTUTEJI IIOPOCAT Y 3 IKCIIEPMMECHTA/IbHBIX I'PYIIIIL

PesynbpTaThl UCCIEOOBAaHUI TPEACTAaBAE€HbI B

Tabmnua 1

IlepBbIe uachbl 1-2 gHS )XKU3HH,
ITokasaTensn Ipymma >KU3HU 0 NpU- mocjie npuemMma B Bospacre 3-4
(mopocsita) HeJelb
eMa MOJIO3UBa MOJIO3UBa
1 12 5926 1847
CpengHuit TUTP 2 31 2636 1339
3 30 6581 2323
1 1-112 2052-9141 133-4295
Mwun-Makc. Tutp 2 1-302 961-4995 93-3558
3 1-203 3124-8547 765-3925
1 2 5174 1289
G.M.T. 2 2 2090 840
3 5 6231 1995
1 292 48 76
%CV 2 306 51 89
3 207 31 55
Tabimuua 2
JuHaMMKa aHTUTEJI CBMHOMATOK Y 3 9KCIIePUMMEHTATbHBIX FPYIIIT
I'pynma 3a ~60 gHeilt 3a HepemI0
Ilokasarennb Onopoc
(CBMHOMATOK) J0 omopoca J0 omopoca
1 3854 2435 1956
Cpenuuii TUTP 2 3720 1424 1339
3 10958 2717 1978
1 54-9824 543-4532 234-2943
Mun-Maxkc. Tutp 2 1531-9318 611-3304 93-3558
3 10521-11211 1078-5417 281-3437
1 6078 2376 1367
G.M.T. 2 3051 1217 840
3 10957 2422 1527
1 54 52 58
%CV 2 70 67 89
3 2 51 57
3akaoueHmne JIutepaTtypa

B pesynbpTaTe nMpoBeIeHHBIX UCCIETOBAHUI
MOXXHO CIe71aTh BbIBOJI, UTO KOMIIEKCHOE TIPU-
MeHeHMe KMBO ¥ MHAKTUBMPOBAHHO BaKIMHbI
MIPUBOIUT K 3HAUUTEIBHO 60Jiee BHICOKOMY
YPOBHIO CITel(pMUUecKmUX aHTUTEII, YTO XapaKTe-
pusyeT 3 GERTUBHOCTD MACCUBHOMN Tepeaaun
VMMYHMTETA ITIOPOCSITaM JlaeT Haubosiee CTOMKMI
MMMYHUTET KaK KJIeTOUHbIN, TaK 1 TyMOpPaIbHbIiA
s3Hauenus S/P npessicar 2.0, Tak Kak 6ycTep
VHAKTUBUPOBAHHOM BaKLMHOM 3HAYUTEIBHO
YCUJIMBAET U IIPOAJieBaeT OTBET, 3a/I0KEHHbIN
SKMBOIA. B cirydae ¢ MHAKTMBUPOBAHHO U KUBO
BaKI[MHO OTBeT 6yzeT ciabdee (S/P 0.8-1.5) S/P
0.4-2.0 Tak KaK CTUMYIMUPYETCS TyMOPaIbHBII U
KJIETOYHBII UMMYHUTET IO OTAeIbHOCTH.

1. ApxumoB H.U. Smusootuueckuii abopt
CBMHEN - HOBas 60JIe3Hb C PENPOAYKTUBHO- pe-
cnupaTtopHbiM  cuHApomom / H.M. Apxumnos,
C.®. YeBeneB // IuardHoctuka, maToreHes, maTo-
Mopdosorust u mpoduiakTuka 60Ie3He C.-X. K-
X: Marepuasbl Bcepoccuiickoit HayyHO- MeTOA-
YyeCcKoi KoH(pepeHLY 10 IaTOJIOTUYEeCKOii aHaTO-
MMM C.-X. X-X. — BopoHexk, 2017. — C. 10-12.

2. bynpkoBa H.M. CoBepiueHCTBOBaHUE U
OLIeHKa CPeJICTB ¥ METOAOB JIabopaTOpPHOI Ama-
THOCTUKU PEINpPOAYKTUBHOTO U PeCcrypaToOpHOro
CMHIpOMa CBMHEN: [OUC. KaHI. BeT. Hayk:
16.00.03 / bynbkoBa Hartanus MBaHoBHa. — Ilo-
KpOB., 2008. — 145 c.
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3. TuueB IO.M. IIposBieHue penpoaykK-
TUBHO-PECITMPATOPHOTO CUMHAPOMA CBUHEN B He-
KOTOpBIX X03siicTBax OMcKoi1 o6mactut / F0.M. T'u-
yeB, B.M. 3ariHukoBcKuii, B.M. Ilnemakosa,
A.B. MamauH // C. 190-196.

4.  Zhu D. Molecular Epidemiology, Lineage
Evolutionary Dynamics, and Antigenic Variation
Analysis of Type II PRRSV in China During 2024-
2025 [Teker] / D. Zhu [et al.] // Transboundary and
Emerging Diseases. — 2025. — Vol. 2025. - Article
2054759. — DOI: 10.1155/tbed/2054759. — PMID:
41048210.

5. Han B. Novel L1A/C RFLP 1-3-4 porcine
reproductive and respiratory syndrome virus caus-
ing severe intestinal infections in China [TekcT] /
B. Han [et al.] // Veterinary Microbiology. -

2025. - Vol. 297. - Article 110241. -
DOI: 10.1016/j.vetmic.2025.110241. - PMID:
40609499. 7.

6. Mengeling W.L. Temporal characteriza-
tion infection of porcine fetuses with porcine re-
productive and respiratory syndrome virus /
W.L. Mengeling, K.M. Lager, A.C. Vorwald //
Am.]J. Vet. Res. — 2017. - Vol.55 - N2 10. - P.1391-
1398.
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COMPARATIVE ANALYSIS OF POST-VACCINATION IMMUNITY FORMATION
IN DIFFERENT VACCINE SCHEMES FOR RRIDV

Abstract. The article will present the results of a comparative analysis of different vaccination schemes against
the RRCC virus based on modern research conducted in the SEC "Chistogorsky" Kemerovo region. The main focus
will be on which schemes provide the best protection, which immune links are activated, and how these data can be

applied in practice to effectively control infection.

Keywords: PPV, post-vaccination immunity, vaccination, sows, piglets, vaccination schemes, modified live vac-
cine, inactivated vaccine, cellular immunity, humoral immunity.
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HECTEPOB Anexcanap AHapeeBu4
arpoHoMm, 000 MT® «PoxHast 3emisi», Poccusi, KemepoBckast 06;1acThb, ¢. OKyHEBO

AKTYAJIBHBIE ICCJIETOBAHNS 110 PA3PABOTKE 3JIEMEHTOB
TEXHOJIOI'MIU BO3IEJIBIBAHUS KYKVPVY3bI
B YCJIOBUSIX KEMEPOBCKO# OBJIACTU HA ITIPUMEPE 'MBPUI0B
«KYBAHCKUI 102», «<POCC 140» U «30JIOTOI IIOYATOK 182 MB»
B ITIPOMBIIIJIEHHOBCKOM PAIMOHE

AHHOmauus. B cmamoe npedcmasnetst pe3ynsmamst paspabomxu u 060CHOB8AHUSL INIEMEHMO8 MeXHOI02Ul
8030es1bI8aHuUst KyKypy3bl 8 ycanosusx Kemeposckoti o6nacmu Ha npumepe 2ubpudos «Kybarckuti 102», «Pocc 140»
u «3on0moti nhouamok 182 MB».

AKmMyanvHocmy uccnedosamust 00ycnosneHa Heo6Xo0uMoCmuvl0 NOBbIUEHUS CMABUILHOCU YPOXCATIHOCMU U
adanmueHoCmu KyKypy3sl 8 30He pUCKO8AHH020 3emaedenus 3anadnoii Cubupu, 20e oepaHuueHHble menjiosole pe-
Cypcol, HEycmotiuugoe ysaiHeHue U He0OHOpOOHOCMb NOUBEHHO20 NOKPOBA CYUWeCmeeHHO 8IUSIIOM HA peanusa-
yur buonozuueckozo0 nomeHyuana kyasmypol. Liens pabomuot 3aknouandace 8 8visie/ieHuU Haubosiee IPGekmusHbix
couemanuii 2ubpuda, 2ycmomast CMosHUA pacmeHuli u (poHa MUHepaIbLHO20 NUuMaHus 01 ycaosutl Ipomeluinex-
HOB8CK020 patioHa.

Hccnedosatue 8binoiHeHO No MpéxpakmopHoli cxeMe 1n0J1e8020 ONblMd € UCNONb308AHUEM PAHHECNEbIX U
NIACMuYHsIX 2UOPUA08, 08YX YPOBHeEL 2yCmombl CMOSIHUS U 08YX 8APUAHINO8 MUHEPAIbH020 numaHusi. [lokasaHo,
umo npodyKmueHoCMb KyKypy3vl onpedensiemcst He mojbKo 2eHOmunom, Ho u eé3aumodeticmeuem azpomexHuve-
CKux ¢pakmopos, hpu amom HauboJiee nepcneKmMusHsIMU O1s1 YCI08UTI pe2UoHA S8JIII0MCS paHHechensle U cmpec-
coycmotiuussle 2ubpudsl. [loyueHHbvle daHHble MO2Ym 6blMb UCNONB308AHLL NPU COBEPUIEHCNBOBAHUU MEXHOJI02UU
8030es1bi8aHus KyKypy3vl 8 Kemeposckoii 061acmu u cX0OHbIX A2p0IK0SI02UUECKUX 30HAX.

Kniouessle cnoea: Kykypysa, adanmueHoe pacmeHruesodcmao, Kemeposckas obiacme, 2ubpud, 2ycmoma cmo-

SIHUSl, MUHEPAJIPHOE numaxue, noJiesoti onstm, ypOJKaﬁHOCMb.

YKypy3a SIBJISIeTCSI OLHOM U3 BeAYIX 3€PHO-

BBIX ¥ KOPMOBBIX KYJIbTYP, UMEIOIIMX BbICOKOE
3HaueHue [Jid KMBOTHOBOJCTBA, NUILEBOI U Iie-
pepabaThIBaloOIIell MPOMBIIIJIEHHOCTU. B coBpe-
MEeHHBIX YCJIOBUSIX €€ BO3/iebIBaHNe pacCMaTpu-
BaeTCsl KaK Ba)KHENMIIMII 3eMeHT YKpeIUvIeHUsI
KOPMOBOJi 6a3bI U MOBBIIIEHNMSI ITPOIOBOTbCTBEH-
HOI yCTOINYMBOCTM peruoHoB. [Ina KemepoBckoii
067aCcTM 3HAUYeHMe KYKypy3bl IOTIOJTHUTEIbHO
BO3pacTaeT B CBSI3U C HEOOXOAMMOCTBIO TTOTyve-
HMSI CTAaOMIIbHBIX YPOXKAEB B YCJIOBUSIX OTPaHMUEH-
HOTO TEIUIOTO TepUoAa M HeCTabWIbHOTO YBJIaXK-
HeHUSI.

ITpoMbIIIJIEHHOBCKMIT paitoH KemepoBckoit 06-
JIaCTU OTHOCUTCS K TEePPUTOPUM PUCKOBAHHOTO
3eMyTeeNIus, Iie BbIpaskeHbl KojieOaHus TeMItepa-
TYpbl, HEPABHOMEPHOCTb OCaAKOB ¥ HEOAHOPO/I-
HOCTb ITOYBEHHOT0 MMOKpOBa. Takue ycioBus orpa-
HUYMBAIOT Peaqn3aluio MPOAYKTUBHOTO MOTEH-
uasa KyJabTypbl ¥ TPeOYIOT afanTMBHOTO IIO[-
X0Ja K BbIOOpY IMOpMOa, CPOKOB M TYCTOTHI ITO-
CeBa, a TakKe CUCTeMbI IUTAHUSI PACTEeHMIA.

Oco6oe 3HaueHue MPUOOGPEeTaInT IUOPUABLI C
paHHMM CPOKOM CO3peBaHMsl, BLICOKOJ IJIaCcTuUu-
HOCTbBIO, YCTOMUMBOCTBIO K TOJIETAHUIO M CIIOCO6-
HOCTBIO 3(pheKTUBHO MCIIOMb30BATh BJIAry U aJie-
MEHTBI IUTaHUSI.

AKTYyanbHOCTb UCC/IeIOBaHMUS CBsI3aHa C Heob-
XOOMMOCTbIO HAYYHOTO 060CHOBAHMS PalIIOHATb-
HBIX JIEMEHTOB TEXHOJIOTUY BO3/Ie/IbIBAHUS KYKY-
Py3bl B KOHKPETHBIX ITOYBEHHO-KIMMATUUECKUX
yaioBusix KemepoBckoii obiactu. ITpakTuyeckast
3HAYMMOCTb pPabOThI OIpeesnsieTcss BO3MOXKHO-
CTBIO UCIOJIb30BAHMS ITOYYEHHBIX PE3Y/IbTATOB B
X03$I1ICTBax PerMoHa 415l MOBBILIEeHUS YPOKaiiHO-
CTU, YCTOMUMBOCTY ITPOM3BOJICTBA U IKOHOMMYE-
CKOi 3 HEeKTUBHOCTM.

00630p IUTEPATYPHI

CoBpeMeHHasi arpoHOMMYecKas Hayka pac-
CMaTpMBaeT ajanTMBHOE DPACTEHMEBOICTBO KakK
KJ/IIoueBOe HallpaBjieHMe TTOBbIIIIeHNUST YCTONUYMBO-
CTU CeJIbCKOTO X0351CTBA B YCIOBUAX KIMMaTuye-
CKOJi HecTabwIbHOCTU. [IJISI perMoHOB C OrpaHu-
YEeHHBIMM TEIUIOBBIMM pecypcaMy ocoboe 3Haue-
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HMe VIMEeT Moa00p Ir'MOpUA0B, CIIOCOOHBIX 3aBep-
IIaTh BEreTallMOHHbBIN VK B Ipefenax JOCTYII-
HOTO ITepuoa ¥ COXPaHITh MPOIYKTUBHOCTh TP
oeduiuTe BIaru U TeMIepaTypHbIX KoieGaHMUSIX.

VccnemoBaHus 1O KyKypy3e IMOKa3bIBalOT, UTO
YpOXKAMHOCTL M KauecTBO MPOAYKIUU CyIe-
CTBEHHO 3aBUCAT OT OMOJIOTMYECKUX OCOOEHHO-
cTeii TMOpPUAA, TYCTOTBI CTOSIHUSI pPacTeHUil U
YPOBHSI MMHEPAJIbHOTO MuUTaHus. [Ipy 9TOM paH-
HecITeJible TMOPUABI Yallle JeMOHCTPUPYIOT JIyd-
IIYIO aarTaIiio K YCJIOBUSIM KOPOTKOTIO JIeTa, TO-
rga Kak 6osiee MiacTUUHble (POPMbI MOTYT GbITh
9(deKTUBHBI MPY ONTUMUSUPOBAHHONM TEXHOJIO-
TMM ¥ JOCTATOYHOM OOecrieueHu MUTaTeIbHbIMU
BellleCTBaMM.

HecmoTps Ha Hajmyuye OBIIMPHBIX JaHHBIX I10
TEeXHOJIOTUY BO3/IeIbIBaHUS KYKYPY3bl, A1t Keme-
POBCKOJT 06/1aCTV COXpaHsIeTcs Te@UIIAT JIOKalb-

HBIX MCCJIeIOBAHM, YUMUTHIBAIONIUX CHEUUPUKY
KJIMMAaTa, MOYB ¥ KOHKPETHBIX TMOPUAOB. JTO Je-
JlaeT TMpOBefieHNe PEeTMOHATbHBIX TOJIEBbIX OIIbI-
TOB OCOOEHHO aKTyaJbHbIM.

MaTepuajibl M METOAbI

Ob6sekmom uccnedosaHusl Ae6sAAcCy KyKypyad,
svlpawjueaemas 6 ycnogusix IIpombluLIEHHOBCKO20
patioHa Kemepoackoti o6aacmu.

TIpedmem uccnedosanus — mexHoa02UU 8030ebl-
8amua 2ubpudos Kykypyswt «Kyoanckuii 102», «Pocc
140» u «3on0moti nouamox 182 MB».

TMoieBOI OTIBIT ObUT 3a7I0KEH HA TPEX IKCITEPU-
MEHTAa/TbHbIX YYaCTKaX, CXeMaTUYHOE PacIiooxKe-
HMe MpenCTaB/IeHO HIUKe (PUC.), paCIlOIOKeHHBIX
B Tpefenax eAMHON JIOKaAbHOI TeppUTOPUM, UTO
06ecIieunBao COMOCTABMMOCTb YCJIOBMII IPOBe-
meHus uccaemoauus (5.15, 5.14, 5.13).

Puc. Kapma noneti 015 onsima

OmbIT MMen TpExhaKTOPHYIO CXemy: (GaKkTop
A — tmbpun KyKypy3sl; dakTop B — rycrora cTosi-
Hus pactenmit; dakrop C — ¢GoH MUHepaIbHOTO
MIUTaHUS.

B wuccrnemoBaHMM MCIOMb30BAINCH TPU TU-
opuma:

«Kybanckuit 102»; «Pocc 140»; «30710TOI% mova-
TOK 182 MB».

I'ycroTta crossHus coctasisina 40 u 60 Thic. pac-
TeHuii/ra. IOas rubpuma «300TOi MoyaTok 182
MB» mpu CMIOCHOM HampaBJ€HUU MPUMEHSIACh
ryctora 55 Teic. pacTeHuii/ra. DoH MUHEpPaIbHOTO
MMUTaHMS BKIIIOYA IBa BapuaHTa: 6e3 ymobpeHmit
" Ni20PsoKeo. Bcero 6n110 chopmupoBano 12 Bapu-
aQHTOB OIIbITa B TPDEXKPATHO IOBTOPHOCTU.

PasmelieHue IeaSTHOK OCYIIECTBIIS/IOCh METO-
IOM PeHAOMU3MPOBAHHBIX IOBTOPEHMIA, UTO 1103~

BOJISUIO MMHMMM3MPOBATh BJINMSIHME HEOTHODPO[I-
HOCTMU IIOYBBI HA pe3yJbTaThl OIbITA.

CraTuctmueckasi o6paboTka sKCIepuMeHTab-
HBIX JAHHBIX IIpeZIiosaraia UCIOoAb30BaHme OUC-
IIEPCUOHHOr0 aHanu3sa o metonuke b. A. locre-
XOBa C OLIEHKOJ 3HAUMMOCTY BIUSIHUSI (DaKTOPOB
¥ VIX B3a¥MOZEVICTBMII Ha YPOXKaTHOCTDb U IpyTue
uccaegyemMble IOKa3aTesu.

VYpoBeHb 3HAUMMOCTU TMPUHUMAJICS PaBHBIM
p<0,05p < 0,05p<0,05.

Pe3ysbTaThl M X 00CYKIAEHME

CpaBHUTENIbHBIM aHAIM3 TMOPUAOB IIOKa3al,
YTO OHM CYLIECTBEHHO PasaMyaroTCs M0 CPOKam
co3peBaHUs, MOPQOJOTUUECKUM TPU3HAKAM,
YCTOMUMBOCTM K CTPECCOBBIM (aKTOpaM W
HampaB/JIeHUIO MCIToNb30BaHus. [ubpun «KybaH-
ckuit 102» OTHOCUTCS K YAbTPACKOPOCIENbIM (hop-



AKTyaJbHBIE UCCIIEOBAHUS * 2026. N227 (313)

=B Cembckoe x035HCTBO | 66

MaM M XapaKTepu3yeTCs BBICOKOM 3aCyXOyCTOM-
YMBOCTBIO, IPOYHBIM CTEOJIEM U YCTONUMBOCTBIO K
nosieranuio. «Pocc 140» oTnMuaeTcss paHHeCHesnao0-
CTbIO, XOpOIIel XOJIO0A4OCTOMKOCTbIO U YHUBEP-
CaJIbHOCTHIO MCITO/Ib30BaHMS. «30JI0TOM TMOYaTOK
182 MB» o67amaeT BBICOKOI IUIACTUMYHOCTHIO,
OBICTPBIM CTAPTOBBIM POCTOM, YCTOWUMBOCTBIO K
MeXaHMUeCKMM TTOBpEeKIeHUSIM U XOpoliiei mpu-
TOLHOCTBIO [/ IPOU3BOACTBA 3€pHA U CUJIOCA.

Bruodusuueckme ycioBust IIpoMbINIIEHHOB-
CKOTO pajioHa yKa3bIBAIOT Ha HEOGXOIMMOCTD MC-
MO0JIb30BaHMSI paHHECIeNIbIX M aJallTUBHBIX TU-
6pUIOB, CIIOCOOHBIX 3(PHEKTUBHO MCIIOIb30BATh
OorpaHMYeHHbIe pecypchl Telyia U Baaru. [louBeH-
HbI€ YCJIOBMS pajioHa B 11eJIOM 6JIarONPUSTHBI 11
BO3/Ie/IbIBAHMS KYKYPY3bl, OJHAKO PUCK Iepechl-
XaHUS BEPXHETO CJIOS MOYBbI, 5PO3MOHHBIE TIPO-
I[eCChl M TIOTOAHAs HECTAOWJIbHOCTD IOBBIIIAIOT
Tpe6GOBaHMSI K TEXHOJIOTUY BhIpALMBAHMS.

[MpenBapuTenbHBIV aHAIU3 CXEMbI OMBITA TO3-
BOJISIET OTMETUTD, UTO MPOLYKTUBHOCTb KYKYyPY3bl
IO/DKHA 3aBUCETb OT COYeTaHUs TeHOTuIIa, Ty-
CTOTBI CTOSTHYMS U (hOHa yIo6peHuii. [Ipy MeHbIeli
TyCTOTe pacTeHMS MOTYYAIOT OOJBIIYIO TUIONIAAh
MMUTAHMSI, YTO GJIATONIPUSITHO [JiT (OPMUPOBAHMS
3epHa. [Ipyu TOBBINIEHHON! TYyCTOTE CO3AAI0TCS
YCIOBUST NI YBeJIMUeHUs BereTaTUMBHOM MacChl,
YTO 0COGEHHO BaKHO IMPU CUIOCHOM HarpaBje-
HMM WCIIO/Ib30BaHMs. BHeceHme ymobpeHwmit
N120P60Keo JOMKHO yCMAMBATH OTKIMK PACTE€HUI Ha
0J1arONPUSITHbIE YCJIOBUS TIUTAHUSI U CITIOCOOCTBO-
BaThb (GOPMMUPOBAHMIO 60JIee BBICOKO yposKkaliHO-
CTU TIPY TOCTATOYHOJ BJIar006eCIieueHHOCTH!.

[lo pesynbTaTamM NpeaBapUTENbHON OILEHKMU
Haubosiee MEePCIIeKTUBHBIMU AJISI YCJIOBUI PETu-
OHa SIBJISIIOTCST paHHecIesble TMOPUALI, 00JIama0-
1€ BbICOKOI aIalITUBHOCTbIO K KOPOTKOMY Bere-
TanMoHHOMY Tepuonay. Ha stom ¢doHe oco6eHHO
B&XKHbIM CTaHOBUTCSI IOAGOP ONTUMAJIbHOI Ty-
CTOTBI TI0CEBA, IMOCKOJBbKY CAMIIKOM BBbICOKAs
IIOTHOCTb MOXET YCUJIUTb KOHKYPEHIIMIO MEXIY
pacTeHMUsIMM, a CJIMIIKOM HU3Kas — CHU3SUTH 00-
M BBIXOJ MPOayKiyu. Takum o6pa3om, TEXHO-
JiorMyecKkasi ONTUMM3AIMUS JOKHA CTPOUTHCS Ha
OCHOBe TMOPUIHOI CrienyGUKM ¥ MECTHBIX yCJI0-
BUI1 BO3AebIBaHMs. [IomydeHHbIe pe3yabTaThl CO-
IJIACYIOTCSI C COBpEMEeHHBIMM Ipe/iCTaBAeHUIMMU
06 amanTMBHOM pacTeHMEBONCTBE, COIVIACHO KO-
TOpbIM 3G (PEKTUBHOCTD TEXHOJIOTUM OIpemes-
eTCcsl He OTIeJNbHbIM arponpmMémMoM, a UX KOM-
IVIEKCHBIM COYeTaHMeM C TeHeTMUeCKUM TMOTeH-
LMaI0M KyJbTYpbI. 1711 30HbI PUCKOBAHHOTO 3€M-
nemenusa 3amanHoit Cubupu Hanbosiee ompaBaaH-

HBIM SIBJISIETCS MCIIOJIb30BaHME PAHHECIIENbIX U
TJIACTUYHBIX TUMOPUIOB, CIIOCOOHBIX 3aBepIIaTh
pasBuUTHE B TMIpeeaXx OrpaHMYEeHHOTO TEIIOBOTO
pecypca 1 COXpaHsITh IPOIYKTUBHOCTD ITPY HECTa-
OWJIBHOM YBJISKHEHUM.

Bei6op rubpupa «Kybanckmit 102» rmpemcras-
JISIETCST 11e/1eCO00pasHbIM [IJIST YCIOBUIA C TTOBBI-
IIEHHBIM PYCKOM 3aCyX¥ ¥ YKOPOUEHHBIM BereTa-
LIMOHHBIM IepuomoM. «Pocc 140» MoxkeT ObITh
Haubosiee IPOOYKTUBHBIM B YCIOBUSIX Gojiee 6iia-
TONPUSTHOTO Hayaja BereTaluy U JOCTaTOYHOTO
ypoBHSI arpodoHa. «3070Toi mouaTok 182 MB»
TepCreKTUBEH JIJIsS1 YHUBEPCATbHOTO MCII0/Ih30Ba-
HMUSI, 0COOEHHO ITPY OPMEHTMUPOBAHUY Ha CUIIOC U
MpY HAJIMUUM BO3MOXKHOCTU PeryanmpoBaTh MuUTa-
HMe U TYCTOTY I0CeBa.

CpaBHeHME C OITyOIMKOBAHHBIMU TaHHBIMMU
TOKa3bIBaeT, UTO KyKypy3a CylleCTBeHHO pearu-
pPYeT Ha TYCTOTY CTOSIHUS U T03bI YAOOPeHMii, Of-
HAaKO HAIPaBJIEHHOCTb M CTEIIeHb PeaKIMu 3aBU-
CAT OT TMOPUIA M TOTOIHBIX YCIOBUI KOHKpET-
HOTO rojma. DTO MOATBEPXKIAeT HeoOXOIMMOCTb
pervMoHalbHBIX MCCIIeIOBaHMIA, TTOCKOJIbKY Iepe-
HOC OOIIUX peKoMeHmauuii 6e3 yuéTa MeCTHBIX
YCJIOBUI MOKET CHVSKATh 9P HeKTUBHOCTb TEXHO-
Jorun. B TO ke BpeMsl pe3ylbTaThl TEKYIIETO MC-
CJIeIOBaHMsI OTpaHMUYeHbl paMKaMM OJIHOTO 3KC-
MepMMEHTAIBLHOTO I[MKIIA, UTO TpebyeT Iociemy-
IOIIEr0 MHOTOJIETHETO MOATBEPSKIEHMS BbISIBJIEH-
HbIX 3aKOHOMEPHOCTE.

3axkiaoueHue

IMpoBemEéHHOE MCCAENOBaHME II0KA3aao, YTO
BO3Je/IbIBaHME KYyKypy3bl B ycJIoBUsIX Kemepos-
CKOJi 06J1aCTY TO/DKHO 6a3MpoBaThCS Ha aaIlTUB-
HOM TIOJIXOJe, YUYMUTHIBAIOIIEM OMOJOTUUECKUE
0COGEHHOCTY TUOPUIA, TYCTOTY CTOSIHUS pacTe-
HUIT ¥ YPOBEHb MUHEpAIbHOTO nuTauus. Hambo-
Jiee TIepCreKTUBHBIMMU 1151 [IpOMBITIIEHHOBCKOTO
paiioHa SIBJISIIOTCSI paHHecIesble M IUIaCTUYHbIe
rMOpuabI, criocobHbie 3¢ HEKTUBHO UCIOIb30BATh
OTrpaHMYEHHbIE PECYPCHI TEIIa U BJIaT.

TpéxdaxkTopHasi cxeMa II0JIEBOTO OIbITA T03-
BOJISIET OOBEKTMBHO OLIEHUTh BIMSIHME TUOpUma,
TYCTOTBI CTOSIHMS U (pOHA ymo6peHuii Ha MPOAYK-
TUBHOCTb KYKYpY3bl. IloJydeHHbIE TaHHbIE MOTYT
OBITh MCIIOJb30BaHbI IIPY paspaboTKe MpaKTuUue-
CKUX PeKOMEeHJallMii MO0 COBepUIeHCTBOBAHMIO
TEXHOJIOTUY BO3MEJbIBAHUSI KYJbTYpPbl B XO03Si-
ctBax KemepoBcKoOi 06/71aCTM M B CXOOHBIX IO
YCJIOBUSIM perMoHax.

BaaromapHocTu

ABTOD BBIpaKaeT MCKPEHHIO 6J1aroJapHOCTh
MT® «PonHas 3eMiisi» 3a OpraHM3alMOHHYIO IO/ -
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IepsKKy, IpenocTaBieHe 6asbl s IPOBeIeHNS
Mccaeq0BaHMIi U cofelicTBIe B c6ope 1 06paboTKe

2.  JKyueHko A.A. AIaniTMBHOE paCTEHUEBOJ -
CTBO.

SKCIIepMMEHTaJIbHOTO MaTepuania. 3. KuprowmuH B.W. ApanTuBHO-NAH[-
mad THBIE CUCTEMbI 3eMJIeHeNus.
JIutepartypa 4. Coruenko B.C., barpunnesa B.H. Uccne-

1. JHJocmexoB B.A. MeToguka I107€BOTO IOBaHUS [0 TEXHOJOIMU BO3[e/IbIBAHUS KYKY-
OITbITA. PY3bI.

NESTEROV Alexander Andreevich
Agronomist, MTF Rodnaya Zemlya LLC, Russia, Kemerovo Region, Okunevo

CURRENT RESEARCH ON DEVELOPING ELEMENTS
OF CORN CULTIVATION TECHNOLOGY IN THE KEMEROVO REGION:
A CASE STUDY OF THE HYBRIDS «<KKUBANSKY 102», «<ROSS 140»,
AND «ZOLOTOY POCHATOK 182 MV»
IN THE PROMYSHLENNOVSKY DISTRICT

Abstract. The article presents the results of developing and substantiating elements of corn cultivation technol-
ogy in the Kemerovo Region, using the hybrids ‘Kubansky 102’, ‘Ross 140’, and ‘Zolotoy Pochatok 182 MV’ as a
case study.

The relevance of the study is determined by the need to increase the stability of corn yields and its adaptability
in the risky farming zone of Western Siberia, where limited thermal resources, unstable moisture supply, and het-
erogeneity of the soil cover significantly affect the realization of the crop’s biological potential. The aim of the work
was to identify the most effective combinations of hybrid, plant density, and mineral nutrition background for the
conditions of the Promyshlennovsky District.

The study was carried out according to a three factor field experiment design, using early maturing and adapt-
able hybrids, two levels of plant density, and two variants of mineral nutrition. It has been shown that corn produc-
tivity is determined not only by the genotype but also by the interaction of agrotechnical factors; in this regard, early
maturing and stress tolerant hybrids are the most promising for the region’s conditions. The obtained data can be
used to improve corn cultivation technology in the Kemerovo Region and similar agro ecological zones.

Keywords: corn, adaptive crop production, Kemerovo Region, hybrid, plant density, mineral nutrition, field
experiment, yield.



AKTyasbHBIe UCCTefoBaHM * 2026. N227 (313) @ 2xomorus... | 68

IKOJIOI'UA,
IIPUPOAOIIOJIB3OBAHMUNE

ITOJIEHIYK Anena AnexkceeBHa
cTyneHTka, CapaTOBCKMIA HALIMOHAJILHBIN UCC/IeN0BATENbCKUI TOCYAapCTBEHHbI YHUBEPCUTET
umMenu H. I'. YepnbilieBckoro, Poccus, r. CapaToB

HayuHulli pykosodumenv — cmapuiuti npenodasamelv Kagedpsl pusuueckoli zeozpagduu
u nanowagpmuoti sxonozuu Capamoscko20 HAYUOHANLHOZ0 UCCIEA08aMENILCK020
20cydapcmeeHHo020 yHusepcumema umeHu H. I'. YepHoiuie8cko2o
Tapxosa Jlapuca AHamoivesHa

JIECOIIMPOTEHHAS CUTYALIA
B HAIIMIOHAJIBHOM ITAPKE «XBAJIBIHCKUI1» CAPATOBCKOI OBJIACTU

AHHOmauus. Hccnedosanue nocesiuieHo aHanu3y JeconupozeHHoll cumyayuu Ha meppumopuu HayuoHa b-
HO20 napxa «XeansiHcKuii» 3a nepuod ¢ 2010 no 2024 200. Paccmompena duHamuxa 80320pauuli, 0npedeneHo npo-
cmpaHcmeeHHoe pacnpeoesietue 04azos8 nNo yuacmKo8slM JIeCHUMeCma8am U KOHKPemHbIM 1eCOMakcayuoHHbIM 8bl-
denam. BeiseneHo doMuHupynoujee 8ausHue aHmponozeHHozo pakmopa Ha opmuposaue naowadeii 8epxosuix u
HU308blX NOXCAPO8.

Kniouessle cnoea: nectoie noxcapol, HAUUOHANbHBLL NAPK «XB8ANBIHCKUL, NUPOZEHHA HAZPY3Kd, IECOMAKCA-
UUOHHBLTI 8bi0€]1, NPUUUHBI NOXAPOB.

, I eCHbIe MOoKapbl MPeICTABIISIIOT OeCTa0uIN3u- 3a ucciaenyemblii BpeMEHHON WHTepBaa Ha
pyomuit hbakTop s JecHbix 3kocuctem Ca- TeppuTOpUM Mapka 3adUKCUPOBAHO 6 CIydaeB
pPaTOBCKOJ 06/1acTI. AHAJIN3 JIECOTMPOTEHHOM CU- JleCHbIX MoxkapoB. CyMMmapHasl IUIOWIanb, MPOii-
Tyallul B HAI[MOHAJIbHOM MapKe «XBaJbIHCKUIT» IeHHasl orHeM, coctaBuia 45,101 ra. 3a Bech pac-
MIpOBeieH Ha OCHOBe 6a3bl JaHHBIX 3aPerucTpUpPoO- CMaTpMBaeMblii Tepuoj Ipeobyiaman MUCKIUM-
BaHHBIX BO3TOpaHumit 3a mepuop, ¢ 2010 mo 2024 rr. TeJbHO HM30BOI moxkap (Tabs. 1, puc. 1) [1].
Ta6nuiia 1
PeecTp eCcHBIX MOKapOB Ha TEPPUTOPUM HAIIMOHAJIBHOIO Napka «XBajabIHCKUI» (2010-2024 rr.)
YyacTkoBOE IInomagp IIpnunnua
HaTta mokapa | Bwuza moskapa Ksaprain, Beigen man P
JIECHUYECTBO rapu, ra noxkapa
Hu3soBoii 6er- I'po30Boii pas-
07.06.2011 . XBaJIbIHCKOE Ks. 4 0,001 P p
JIBI psi
HusoBoii 6er- CocuoBo Ma- | Ks. 75 Bbig. 1; KB. I'po3oBoii pas-
21.06.2015 4 A 0,3 p p
JIBIiA 3MHCKOEe 73 BbIg. 19 psz
Hu3soBoii 6er- CocHoBO Ma- I'po3oBoii pas-
30.06.2018 . K. 3 Bbi. 27 0,6 P P
JIBI 3MHCKOE psi
. HeocTtopoxHoe
Husosoit Ks. 17 BoIg. 10, 06pa I;Hue c
04.05.2021 cpenHuii, Bep- | AnekceeBckoe 11, 15; Ks. 20 9,2 paitt
. orLeM (pasBe-
XOBOJ BbI. 5
JleHue KOCTpa)
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Harta mokapa | Bwuzg mokapa Yuacrkosoe Ksaprain, Beigen Tlnowans Tpirumna
JIECHUYIECTBO rapm, ra mo)kapa

Hu3zosoii CocHoBo Ma- KB. 94 BBIA. 7, 9, OT TpaBOKOCKHU

24.08.2021 cpenHuit, Bep- 10, 11, 16, 17, 18, 32,0 MIPY KOILIeHUM

. 3MHCKOE
XOBOI1 19, 25, 26 TpaBbI

HeocToposkHoe

26.07.2024 | [DMBOBOMGEr- |y bHckoe | KB. 26 Bbu. 20 3,0 obpamerue ¢

JIBIN Oorsem (OKy-

POK)

0,001 - ~03 06

= (07.06.2011 =21.06.2015 =30.06.2018 =04.052021 =24.08.2021 =26.07.2024

Puc. 1. CoomHoweHue naowadeti zapu 3a paccmampusaemsiii nepuod
Ha meppumopuu HayuoHanvHo20 napka «XeanslHCKULL».
Hpumeuanue: 6 2010, 2012-2014, 2016-2017, 2019-2020, 2022-2023 22. noxcapbsl He 3apezucmpuposaHbl

[IpocTpaHCTBEHHOE pacnpeneseHe MUPOreH- JIOKQJIM30BaHbI B TPEX YUaCTKOBBIX JIECHUUECTBAX:
HOIl Harpy3ku o TeppuTOpUM Mapka XxapaKTepu- CocHOBO Ma3MHCKOM, AlekCeeBCKOM ¥ XBaJIbIH-
3yeTcss HepaBHOMEPHOCTbI. Ouaru BO3rOpaHuii ckoM (tabim. 2, puc. 2) [1, 2].

Tabmuia 2
PacnipeneneHue 1ionaesi JJ€CHbIX MOXKapPOB M0 YUaCTKOBBIM JIECHMYECTBAM
VYuacTkoBoe IlocTpagasmme KoanuecTBo CymmapHas Ionas ot obuieit
JIECHUYECTBO JieCHbIe€ KBapTasbl IOKapoB VIO b, ra omwaay rapei, %
CocHoBO MasuHcKoe 3,73,75,94 3 32,9 72,9%
AnekceeBckoe 17, 20 1 9,2 20,4%
XBaJIbIHCKOE 4,26 2 3,001 6,7%

80,00% 72,90%

70,00%

60,00%

50,00%

40,00%

30,00% 20,40%

20,00%

0,00%

Jonst ot o0meit ruromanu rapeit, %
B CocHOBO MasuHckoe ™ AJleKceeBCKoe XBaJIBIHCKOE

Puc. 2. [lons yuacmko8wix 1eCHUUECIN8 HAYUOHAIbHO20 NApKa «XedanbIHCKUli» om obuweli niowadu zapeti, %
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ABCOJTIOTHBI MAKCUMYM TOPUMOCTH 3auKCH-
poBaH B COCHOBO Ma3MHCKOM y4aCTKOBOM JIeCHU-
yecTBe (32,9 ra), roe 97% npoiigeHHOI OTHEM ILJIO-
IaAy IPUXOAUTCSI Ha OOUH Moykap B KBapTaue N2
94 (aBryct 2021 r.). AnmekceeBCcKOe JIECHUUECTBO
MOJBEPIIOCh eAMHUUYHOMY, HO KPYITHOMY BO3TO-

paHuio B kBaptaiax N2 17 u N2 20 momazaso 9,2
ra. B XBa/IbIHCKOM JIECHMYECTBE 3aperucTpupo-
BaHbl MMHMMAaJIbHbIE IUIOLIAAY TOpaskeHMsI [1].
AHanu3 npuuMH BO3TOpaHuUii TOKa3bIBaeT Mpsi-
MYIO 3aBMCMMOCTh MaciiTaba M BuAa Ioxkapa OT
MHULMupyomiero dgakropa (Tabim. 3, puc. 3) [1].

Tabnuia 3

CTpyKTypa JIeCONMMPOTE€HHO CUTYallMy B 3aBUCMMOCTY OT IIPUYNH BO3TOPaHUS

IIpyunua noxxapa | KoanuectBo ciryyaes O6mias nioman, Bagurcuposanubie
II0KapoB, ra BMJIBI IOJKapoOB
I'po30BoIi paspsp, 3 0,901 Hu30Bo0i1 6Gerbiit
AHTpOIOTreHHBbI 3 449 Hwu3oBoi1 6erblit, HU30BOII Cpe/I-
daxkTop ’ HUI1, BEPXOBOI1
0,901

® ['p030BOH pazpsil

® AHTPONIOTeHHBIN (aKkTop

Puc. 3. Cmpykmypa neconupozeHHOLl cumyayuu 8 3agucumocmu om NPu4uH 80320paHus

Bosropanus mpupogHOro xapakrepa (Tpo30-
BbI€ pa3psiabl) cocTaBsgoT 50% OT 061ero uucia
MHIIMIEHTOB, OAHAKO MX CyMMapHas IUIOmalb
orpannvyena 0,901 ra. [anuble mosxkapsl (2011,
2015, 2018 rr.) pa3sBUMBAIUCH UCKIIOUUTENBLHO TI0
HM30BOMY GerjioMy TUITY U OIepaTUBHO JIOKaIK-
30BJIUCh B IIpefenax 1-2 jecoTakCcalMOHHBIX Bbl-
Zenos [1].

[To>kapsel aHTPOIOTEHHOTO TeHe3uca (HeoCTOo-
POKHOE oOpallleHue ¢ OTHEM, IKCIUTyaTalusl Tex-
HMKM) COPOBOLMPOBAIM BbIropaHue 44,2 ra Jiec-
Horo donma. MuuuaenTsr 2021 roga (04.05.2021 n
24.08.2021) nepeliy B KaTETOPUIO BEPXOBBIX I10-
>KapoB. [Inoiagb BepXOBOro ropeHus B AjiekceeB-
CKOM JiecHMYecTBe coctaBwia 2,0 ra (13 9,2 ra 06-
mmx), B CocHOBO MasMHCKOM JiecHMYecTBe — 15,6
ra (u3 32,0 ra o61mx). AHTPOIOreHHbIii GakTop

06yCcIaBaMBaeT SKCTPEMATbHO BHICOKYIO CKOPOCTh
pacmpocTpaHeHUs TJlaMeHy TT0 MHOXKeCTBY CMesK-
HbIX BbIZENOB (0XBayeHO 10 BbIAe/IOB B KBapTajie
N2 94) [1].

JleconmuporeHHasi CUTyalisi B HallMOHAJIbHOM
nmapke «XBaqbIHCKM» 3a 2010-2024 rT. olleHUBa-
eTcsl KaK HalpspkeHHast: 3aUMKCUPOBaHO 6 MHITU-
IIeHTOB 06111el IIomanbio 45,101 ra. BasoBbIM TH-
TIOM rOpeHMsI BBICTYIIAIOT HU30BbIe Toxkapsl (100%
CJTyyaeB), HAHOCSIIVE TIPSIMOIL yIep6 HarmoYBeH-
HOMY ITOKPOBY ¥ €CTeCTBEHHOMY BO30OHOBJIEHUIO
neca [1].

BoisiBIeHa KpuTuUueckasi 3aBUCUMOCTb Mac-
mraba ymepba OT MCTOUHMKA Bosropaums. [Ipu-
pOJHbIe IOKaphl (TPO30BbIe paspsiibl) JTOKaIU3Y-
I0TCSI OTI€PATUBHO M HA MUHUMAIbHBIX TITOMIAISIX
(0,901 ra 3a 15 yieT). AHTpOMOTeHHBIN (PaKkTOp MpPO-
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BOLIMPYET BBICOKYI0O HAyalbHYI0 VHTEHCUBHOCTb
IJIaMeH!M U IepexoJ]i HU30BOTO rOpeHMsl B KaTa-
CTpOoPUUEeCKyl0 BepxOBYI0 (GopMy (MHIIMAEHTbI
2021 roga c Beiropanuem 41,2 ra). AGCOTIOTHBIN
MaKCMMyM HNMPOTe€HHO}M Harpy3kKu CKOHLEHTPU-
poBad B CoCHOBO-MasMHCKOM JIeCHUMYECTBE
(72,9% ot o611eii TIOIIAAY rapeii), UTo MOATBEep-
KOAeT KpaiHIo YS3BUMMOCTb YYaCTKOB MHTEH-
CMBHOTO X03SJICTBEHHOTO ¥ PEKpPealyIOHHOTO BO3-
nevicreus [1].

BbICOKMIT paspylUUTeNbHBIA [OTEHLMaA aH-
TPOIIOTeHHBIX BO3rOpaHuii Ha (oHe KIMMaTuye-
CKMX aHOMaIMii TpebyeT paAuKaIbHOI aKTyalu-
3aI[M¥ TUTAHOB MPOTUBOTIOKAPHOTO 00YCTPOIICTBA.
CrpaTernyeckuM NMPUOPUTETOM SIBJISIETCS yCUIe-
HMEe Ha3eMHOrO0 MOHUTOPMHIA peKpealVOHHBIX

30H ¥ CO3[laHMe IOTMOJHUTEIbHBIX MUHEPAIN30-
BaHHbIX 6apbePOB Ha TPAHMUIAX JIECHBIX MAcCHBOB
C COTIpeeIbHBIMU TEPPUTOPUSIMIU.

JIutepartypa

1. ®onHpoBble MaTepuaabl HalMOHAJIbHOTO
rmapka «XBaJbIHCKMiT» CapaTOBCKOI ob6macTu. —
3.

2. HaumoHanbHbII TapK  «XBaJBIHCKUI»
[2nexkTponHbIil pecypc] // PenepanbHOe rocygap-
CTBEHHOE OIO/IKeTHOe yupexaeHue HauyoHamb-
HBII TMapK XBaJIBIHCKUI [DJIEKTPOHHBIN pecypc]:
[caitT]. — https://nphvalynskiy.ru/content/informa
ciya-ob-uchrezhdenii (mata obpallleHus:
03.07.2026).
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XOMEHKOBA [lapust BragumupoBHa
CTY[IEeHTKA,
OpeHOYprcKkuii rocyaIapCTBEHHbIN YHUBepcuTeT MMmenu B. A. BougapeHko, Poccus, r. OpeHOypr

AHAJIU3 3KOJIOTUYECKOT'O BO3/IENICTBUS
JINMTUEBBIX AKKYMVJISTOPOB ®UTHEC-BPACJIETOB
N IIEPCIIEKTUBbBI UX PAIIMOHAJIBHOI'O UCITIOJIb3OBAHUMS

AHHOmauus. B cmamope paccmampusaemcs 8030elicmaue Ha OKPYHCaruwyio cpedy co CIopoHsl TUMUEBbIX K-
KYMYJISIMOpo8, Komopble UChoJb3ymcs 8 umrecbpacnemax. Boin nposeden ananusz cumyayuu Ha pbiHKe HOCU-
Mblx ycmpoticma. Y0anoce ebidesiums 2nagHbie IKono2udeckue pucku. OHU 803HUKAIOM HA PA3HBIX IManax: npu
000blue CbIpbsl, 3aimemM 8 NPOYecce NPoU3sooCcmada, 860 8pems camoli IKchayamayuu u Ha cmaduu ymunusayuu. Iped-
Jnazaemcs onpedeneHHass memoduxa. C ee NOMOUbI0 MOMCHO Jamb KOJUUECMBEHHYI0 OUEHKY IKO0J02UUeCKOMY
cnedy. [lns amoezo 6epymcs nokazamenu: mMaccd MoKCUUHbIX 8eujecms, 00sembl 3azpsiI3HEHHOL 8006l U nou8bl, Oe-
pemcs 8 pacuem o6seM 8bl6P0CO8 NAPHUKO8bIX 2a308. Co3daHa modens, Komopas onuceledaem, Kak nadaem
eMKOCMb AKKyMYAamopa. BuinosiHeH cpasHumesivbHoilli ananus. B Hem paccmampusaiomcs cpasy mpu pasHovix cue-
HAapus Mozo, KaK MOMXHO UCN0J1b308ams 6amapeu. Pekomerdauuu Kacaomcs mozo, Kak payuoHaibHee Ucnoib3o-
8amp AKKyMyas1mopbsl, 4mo0sl CHU3UMb HA2ZPY3KY HA IKOI02UI0. DKoN02u1ecKuli yujep6 MO#CHO yMeHbWUms Ha 30—
40%.

Knrouessle cnoea: numuti-uoHHsle akkymyasmopeol, pumrec-6pacnemot, IKosi02uueckoe 8osdeticmaue, oezpa-

oayus 6amapeti, payuoHAIbHOE UCNO0JIb308aHUEe, YMUIUIAYUS, MANCETble MEMANTbL.

BBenenune

PBIHOK HOCUMMBIX 3JIEKTPOHHBIX YCTPOIICTB,
Kyla BXOIAT (GUTHec-OpacieTsl M YMHbIE Yachl,
JEeMOHCTPUPYET YCTOMYMBBIN pOCT. II0 mJaHHBIM
MEeXIYHapOOHOM aHaiuTHudeckoi komnanuu IDC,
B nepBoM KBapTajie 2026 roga o6beM MUPOBBIX
IIOCTAaBOK HOCMMBIX TajskeToB mocTur 47,05 MJH
eIVHNLL, U 3TO Ha 2,2% IIpeBbINIAeT MMOoKa3aTelb
aHAJIOTMYHOrO0 Iepuoja npensigyuiero roga [11].
[Ipu 5TOM CerMeHT YMHBIX YaCOB ITOKa3aja Haubo-
Jiee 3HAYUTEJIbHBIN POCT Cpa3y Ha 4,8%, mOCTUr-
HYB 06bema 37,03 MJIH YCTPOMCTB, TOrIa Kak Mpo-
Jaku GpuTHeC-6pacyieToB COKpaTUIMCh Ha 6,1% 1o
10,02 muiH emyiaML,. Knrait octaeTcst KpynHenmmm
PBIHKOM C 18,14 MJIH mocTaBOK, npuueM Apple u
Xiaomi 3aHMMAIOT IIPaKTMUYECKM paBHbIE TOJIA
mupoBoro peiHka (17,0% u 16,9% cooTseT-
ctBeHHo) [11]. CormacHo mporHo3am Global
Market Insights Inc., B mepuon ¢ 2026 o 2035 rog,
PBIHOK HOCMMBIX YCTPOIMCTB OyIeT pacTy CO Cpei-
HeroJloBbIM TeMIIOM OK0j0 8% [11]. OCHOBHBIM
MCTOYHMKOM IIMTaHUSI HJis1 abCOMIOTHOTO 60JIb-
IIMHCTBA TAKUX YCTPOIICTB CITYKAT IUTUI-MOHHbIE
aKKyMYyJISITOpbI Majioro (opm-dakropa.

AXTyanbHOCTbh MCCAEOBAaHUS CBSI3aHa C TeM,
YTO CPOK CIYKObI HOCMMBIX YCTPOVICTB OOBIYHO HE
npesBbllIaeT 1-2 JIeT, 3aTeM >Ke OHM 3aMeHSI0TCS
HOBBIMM MOJIEJIIMU, ¥ 3TO IPUBOIUT K 06pasoBa-
HUIO 3HAUMTETbHOTO 06'beMa JIEKTPOHHBIX OTXO-

IoB. [Ipy 3TOM 3KOJIOTMYECKOMY CJlefly MMEHHO
MajiorabapuUTHBIX OaTapeii, KOTOpbie IIPUMEHSI-
I0TCST B (UTHeC-OpacieTax, yaenaseTcs HemocTa-
TOUYHOe BHMMaHMe B HAY4HOI JuTepaType, XOTs
MX COBOKYIIHOE BO3[elCTBME Ha OKPYKAIOIIyI0
Cpeny COMOCTaBMMO C BO3AENCTBMEM aKKyMYyJIsi-
TOPOB 60JIee KPYITHBIX YCTPOVCTB M3-3a UX MACCO-
BOTO MpOM3BOJCTBA. HOBM3HA mpensaraeMoro
3/lech MOAXO0/A 3aK/II0UAeTCsl B pa3paboTke MeTo-
OUKU KOJINYECTBEHHO! OLIeHKM 3KOJOTUYeCKO
3¢hHeKTUBHOCTY UCITO/Ib30BAHUS TUTUEBBIX OaTa-
peit HOCMMBIX YCTPOWCTB C yUeTOM IOJTHOTO JKU3-
HEHHOTO I[MKJIa, a TAK)Ke BO BBeIeHUM UHTErpasib-
HOTO MoKa3aTeJsl 9KOJIOTMUeCKOro cjaefa Mojb30-
BaTes.

[Tpo6ieMa MCCaeIOBaHNS 3aKITIOUAETCS B TOM,
YTO eCTb IPOTMBOpeYye: C OJHOV CTOPOHBI,
YCTPOJCTBAaM HYXXHO NUTaHMUe, a C OPYyrom — Ao-
6blua JUTUST U WM3TOTOBJIEHME aKKyMYJISITOPOB
HaHOCST 9KOJIOTUM Cepbe3Hblii Bpel, Ha BCeX JTa-
Max UX SKU3HU, HAUMHAS OT JOOBIUM CHIPbS U 3a-
KaH4YMBass TeM, KaK uX BbIOpachiBaoT. ['ybeH-
KOB A. O. oTMeyvaeT: «JIUTUI-MOHHbIE aKKyMy-
JIITOpBl PaccMaTPUBAIOTCS, C TOYKM 3pEeHus,
HEraTVMBHOTO BO3JEJCTBMUS Ha 3KOJIOTUYECKYIO
6e30MacHOCTh B MPOIECCe UX MEPBUYHOTO MTPOU3-
BOJICTBA, IPSIMO¥i 1epepaboTKu, TOBTOPHOTO MC-
MOJIb30BAaHMS, a Takke yTuiamsaumum» [3, c. 162].
CamMM 3Ke VCTpPOVCTBA OOHOBISIIOTCSI OYEHb
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OBICTPO, M3-3a YET0 OTXOA0B CTAHOBUTCS OOJIbIIIE,
y JII0Jeil HeT >KellaHUS OyMaTb O TOM, Kak Ipa-
BWJIBHO M30aBJIITHCS OT CTAPbIX OaTapeit, v 3TO Mo-
JIO’KEHMeE JIeJT TOJIbKO YXYAIIAeT OOIIYI0 CUTYAINIO.
[To MHEHMIO MCCIIeIOBATEIe, «COBOKYITHOE KOJIK-
YeCTBO OTXOMIOB 3JIEKTPOMOOWIIE SIBJISIETCS 3HA-
YUTETbHBIM, YUUTHIBASI TPAEKTOPUIO POCTA PhIHKA
anexkTpoMobwieii. OHU TIpeaCTaBISIOT CO00I P,
Cepbe3HbIX MaCHITAOHBbIX MPOGIEM, C TOUKHU 3pe-
HMS XpaHeHUs], TepepaboTKy U yTywin3anumu 6ara-
peii, a Taxke Bpena skosorum» [3, ¢. 163]. Takue
5Ke 3aKOHOMEPHOCTU PAbOTaIOT U JJIST aKKYMYJIsI-
TOPOB B HOCUMBIX YCTPOICTBaX, TeM Oojee, eCiiu
y4ecTb, UTO UX BBIITYCKAIOT MU/UIMOHHBIMY TAPTHU-
SIMM.

Eciu mocMoTpeTh Ha TO, YTO MUIIYT IO 3TOIA
TeMe, HKOJIOTMYECKast MpobiemMa OT JIMTUEBBIX aK-
KyMYJISITOPOB M3y4yaeTcs C pa3HbIX CTOPOH. K mpu-
Mepy, ApudymiuH A. u 3apy6a E. paccMatpuBaror,
KaKue eCTh BapUaHTHI MO TO6bIUE PACCOTBLHOTO JIU-
TUS B Halllel CTpaHe, M OHM NMUUIYT, YTO «K 2030
roay BHYTPEHHMUI CIIPOC Ha JIUTUI B Poccum BBI-
pactet 6osiee yeM B fABa pasa» [1, c. 38]. dTo, B
CBOIO ouepelb, TOAHMMAET BOIIPOC O TOM, OTKYZA
6paThb pecypchl IJIs1 MPOU3BOACTBa Garapeii. JKa-
HabaeBa A. K. BMecTe ¢ OpyrMMu aBTOpaMu
rpejjaraeT TEXHOJIOTMIO, YTOOBI IOIy4aTh Ma-
Tepuanabl [ 3JeKTPOLOB U3 CIOAYMEHOBO
pynbl [4, c. 141], u 5TO MOKa3bIBaET, UTO NEPBUY-
HOE ChIpbe TOKe MOKHO IepepabaThiBaTh. A B pa-
60Tax 1o TUAPOMETAIUTYPTMA, HAIIpUMep y Axma-
I>kaHoBa MW. A., roBopuTCs, 4YTO e€CIU B3STb
1iaBeieByl0 KUCIOTY, TO M3 PaCTBOPOB C IUTUEM
MOSKHO 0CaauTh 10 99% KobaabTa, HUKEJIS U Map-
rasua [2, c. 5]. CyxomnmHosa B. H. B cBoem nccie-
JIOBaHMM, KacalolemMcsl M3MeHeHMUs IIeJ0UHO-
KUCIOTHBIX CBOVCTB TIOUB TPU MX 3arpsisHEHUU
COeIVHeHUSIMU JIUTUS, YCTAHOBMJIA, UTO <«IIpU
BHeECeHUM XJIOpuna U cyibdaTa JUTUS TTPOUCXO-
IUAT TIOAKUC/IEHME TIOYBBI, TUAPOKCHUIA U Kapbo-
HaTa JauTus - nojuienauuBaHue» [10, c. 152],
30ech BbISIBJIeHA MpsSMasi 3aBUCUMOCTb MeXIY
KOHIIeHTpalueit 3TUX coeJUHEeHUI IUTUS U U3Me-
HeHueMm ypoBHs pH noussl [10, c. 155]. 910, B cBOIO
ouepenib, TMOATBEPXKIAET HEOOXOAMMOCTb KOH-
TpOJIS 3a TeM, UTOObI JINTHEBbIe COeOVHEHUST He
MoMNajfany B OKpYyKawIlyw cpeny. McciegoBanus
Jerpajanyy akKyMyJSITOPOB, KOTOpPbIE IMPOBEIN
Henos C. U. BMmecTe ¢ coaBTopamu [5, c. 102], rmo-
KasajiM, YTO MPU IUKIUPOBAHUYU JIUTUI-KeIe30-
dbocdaTHbIX TUYeeK HaubOoJIbIIEMY U3HOCY IO BEP-
TaloTCs Te 3JIEMEHTBI, KOTOPbIe HarpysKeHbI 60JIb-
IIMMM TOKaMU TSITU ¥ TOpMOskeHus [5, c. 102]. Op-
HAaKo ke CTOUT y4eCTb, YTO AAaHHbIE UCCAeLOBaHMUS
MPOBOAWINCEH [JIS aKKYMYJ/ISITOPOB KapbepHbIX ca-

MOCBAJIOB, a He IjIs1 MaJIorabapuUTHBIX 6aTapeii Ho-
CUMBIX YCTPOJCTB.

Haubonee 61mu3Koii K TemMe OaHHON pabOThI
MOXKHO CYMTATh ITyOJIMKAIMIO, KOTOpas ITOCBSI-
IeHa MCCAeOBaHMI0O MeXaHU3MOB [erpajalium
uHTepdeiica B TBEPIOTEIbHBIX JUTUEBBIX OaTa-
pesiX C TOJMMEPHBbIM 3JIEKTPOJUTOM Ha OCHOBE
nommatuwieHokeuna (PEO) m ¢ karogom m3
LiCoO, [12]. B pa6orte JIu [IX. ¢ coaBTOpamu
YCTAHOBJIEHO, UTO MPU HampsbkeHUM 3apsaa 4,2
B ocHOBHasl MpuYMHa yXyIIIeHUS 3JIeKTPOXUMU-
YeCcKMX XapaKTepUCTUK CBS3aHa He C pasjioxe-
Huem PEO, a, Hao60poT, ¢ paspylieHueM CTPYK-
Typsl mnoBepxHOcTH LiCoO; KOTOpoe BBI3BaHO
OKUCIUTEIbHO-BOCCTAHOBUTEIbHOM peakumein
MeKAYy BbICOKOPEaKIMOHHOJ MOBEPXHOCThIO Ka-
TOgAa M TIONMMEPHBIM 3JE€KTPOJIUTOM. ABTOPBI
MOKa3ajau, YTO IPUMMEHEHMEe 3allUTHOTO IMOKPbI-
must LisAlFs Ha moBepxHoctu uyactui LiCoO;
TOMOTaeT MOJAaBUTh CTPYKTYPHYIO [erpamaiiyuio
U YIAYUIIUTh IUKIUPYEMOCTD: K TIpUMepy, Iociie
50 IMKIOB paspsaHas eMKOCTb IMTOKPBITHIX 06pas-
IIOB cocTaBmia 98 MAUY/T pu coxpaHeHuu 75,1%
HAYaJIbHOM €MKOCTHM, TOTAA KaK HeMOAUGUIIMPO-
BaHHbIN LiCoO; MOJTHOCTHIO JerpagupoBal YiKe
rocie 50 HukiIoB, motepsiB 6oee 90% eMKOCTH
[12]. IIpu moBbllIeHUM HaNpsDKeHMsd 10 4,5 B u
BBIIlIE, COIVIACHO IAHHBIM auddepeHIanbHOM
371eKTPOXUMUYECKOI Macc-CIeKTpoOMeTpUn
(DEMS), HauMHaeTCs] UHTEHCUBHOE 3JIEKTPOXUMMU-
yeckoe pasnoxeHue PEO c Boimenenmem ra3os (Hs,
CH,4, C;Hz, CO, Oz, CO;), 1 3TO COMPOBOXAAETCS
ITIOCTOSIHHBIM POCTOM MMITe[aHCa ssueiiku [12]. OTu
pe3y/IbTaThl TOKA3bIBAIOT, UTO JJIsI Majorabapur-
HBIX aKKyMYJ/ISITOPOB, i€ TOJIMMEDPHBIE 3JIEKTPO-
JIUTBI U KATOJHbIE MaTepUaITbl PAOOTAIOT B CXOKUX
Iyara3oHax HaIPSDKeHU, KpUTUUeCKUMU (PaKTo-
pamu Aerpagaiuy SBASIOTCS He TOAbKO 371€KTPO-
XUMMUYECKasi HeCTaOMIbHOCTh 3JIEKTPOJIUTA, HO
Takke ¥ CTPYKTypHble M3MeHeHUsI NMOBEPXHOCTU
371eKTPOJIOB, UTO MOATBEPKIAET CI0XKHOCTb MPO-
THO3MPOBAHMS CPOKa CIIYKObI GaTapeii.

Hu omHO M3 M3BeCTHBIX MCCIeNOBaHUI He
npepjaraeT KOMIUIEKCHOV MeTOOUKY IJ1s1 KOJu4de-
CTBEHHOI OLIEHKM IKOJOTMYECKOTO BO3[ENCTBUS
6aTapeit HOCMMBIX YCTPOVICTB C YUETOM BBISIBJIEH-
HBIX MeEXaHMU3MOB perpajauuu. Mccieposa-
Hue [12] dokycupyeTcsi Ha 3I€KTPOXUMUYECKUX
acrexkrax jerpajanyu, HO OHO He paccMaTpuBaeT
3KOJIOTMYECKME TMOCTAeACTBUSI COKPAIEHMSI CPOKa
CIY>KObI GaTapeii u33a CTPYKTYPHOIM HeCTabuIb-
HOCTU 3JIEKTPOLOB U Pa3/IOKeHUS 3I€KTPOJIUTA.
VuuTbIBasi, 4TO Ij1s1 GUTHEC-OpacIeTOB U aHaI0-
TMYHBIX HOCMMBIX YCTPOWCTB XapaKTepHbI BbICO-
Kue TOKU paspsipa (Zo 3C), LUKIMYHbIE HAIPY3KU
M OrpaHMYEeHHOEe MTPOCTPAHCTBO JJI51 pacceMBaHUs
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TeIuia, AerpagalOHHbIe ITPOLeCChl MOTYT MpOTe-
KaTb C elne 6oblleii MHTEHCUBHOCTBIO, U 3TO
HaIpsIMYI0 BAMSeT Ha YaCTOTY 3aMeHbI YCTPOJACTB,
a, COOTBETCTBEHHO, ¥ HAa 06beM 00PasyIOIMXCS
0TX040B. [109TOMY aKTyaJlbHOI Hay4YHO-IIPAKTU-
YyecKoil 3amaveii CTAHOBUTCS pas3paboTKa MeTo-
IUKYU OIEHKM SKOJIOTMYECKOTO ciiea 6aTapeii HO-
CUMBIX YCTPOMCTB, KOTOpast 6bI YUUTHIBAIA KUHE-
TUKY Jerpafaliuy eMKOCTY U TI03BOJISIIA ObI KO-
YyeCTBEHHO COMOCTaBUTb pasjinuHbie ClleHapum
MCITOIb30BaHMSI.

Marepuaisbl 1 METOAbI

O6BEKTOM MCC/IeTOBaHUST BbIOpAHBI JIUTUIA-
MOHHbBIE aKKyMYJIITOPbI. VX mapamMeTpbl TaKOBbI:
dopm-dakrop 18650, To ecTh nuameTp 18 mm, a
BbicOTa 65 MM. HomMuHanbHasi eMKOCTb COCTaB-
nset 1600 mAuY, HanpsbkeHMe — 3,2 B. Makcumaib-
HOe HampsikeHMe Ipu 3ToM paBHo 4,35 B. Tok 3a-
psapa goxonut go 1C (1,6 A), a Tok pa3psiia, COOT-
BeTCTBeHHO, 10 3C (4,8 A).

MeToauKa MUCC/IefOBaHUSI CTPOUTCSI HA UEThI-
pex OCHOBHbIX 3Tamnax. CHaudaja BBITIOTHSIETCS
pacyeT 3KOJIOTMYECKOro cjiaena Ijsl OmHONM OaTa-
peu. 3a OCHOBY GepyTcsl maHHbIEe O COAepsKaHUMU
TOKCMYHBIX BEIIECTB, a TAKKe O BhIOPOCAX, KOTO-
pble TIPOUCXOISAT IIPU ee TPOU3BOJCTBE. 3aTeM XKe
MPOBOJUTCS OlleHKa TOT0, KaK UMEHHO MafaeT eM-
KOCTb. DTO 3aBMCUT OT UMCJia LIMKIOB 3apsiga-pas-
psiaa, IUIC OT YCIOBUI SKCITyaTauun. 30ech yum-
THIBAIOTCS ¥ MeXaHM3Mbl CTPYKTYPHOI Jerpaja-
IIMY, KOTOPbIE BBISB/IEHBI B pabore [12]. ITu Mexa-
HU3MBbI MOTYT YCKODPSITbCS, €CAM IMKIMPOBaHME
MPOUCXOJINUT B YCJIOBUSX BHICOKMX TOKOB, a TaKXKe
Korjla OrpaHMueH TemuiooTBOj. [lanee ciemyer
CpaBHUTEJIbHBIN aHA/IN3 TPexX pasHbIX ClieHapueB
ucrionb3oBanusi. CleHapuit A - 3TO 3ameHa
yCTpOJicTBa Kaskable 1,5 roma, UTO SIBJISIETCST TU-
nu4yHbIM ciieHapuem. CuieHapuii b — 3T0o mpopyie-
HMe CpoKa CIYKObI o 3 jeT. Takoe CTaHOBUTCS
BO3MOJKHBIM, €C/IM 3aMEeHUTh TOJbKO OaTapelo, a
He Bce ycTpolicTBo. U cuenapuii B — aTo cmaua Ha
mepepaboTKy. 3mech 9PGEeKTUBHOCTD U3BIEUEHMS
MaTepuaaoB gocTuraet 85%. Ha 3akIounTe IbHOM
JTarne pa3pabaThIBAIOTCS HEKOTOPbIE peKOMeH/1a-
LIV 110 pallMOHAJTbHOMY MCII0J/Ib30BaHMI0. M 3aTeM
>Ke TpepJjiaraeTcsl cama MeTOoAMKa [JIST OIleHKU
«3KOJIOTMYECKOTO C/iefia TI0JIb30BaTes».

Pe3ynbTaThl M 00CYKIEHNE

Iljis TOro, 4TOOBI PACCUNTATH IKOJIOTUUECKUIA
cjieq OJHO 6aTapeu, Mbl MCIIOJb30BaIN TaHHbIE
[0 TUIMMYHOMY COCTaBY JINTUI-KOOATbT-OKCHUI-
Horo akkymysasatopa (LiCoO;). Macca Takoro sJje-
MEHTa COCTaBJISIeT OKOJIO0 45 T. ComepsraHye IUTUs
B HEM — INpUMeEpPHO 7% OT BCeli Macchl KaToda, a
KobasibTa, COOTBETCTBEHHO, OKO/JIO 60%. YT0ObI
MpousBecTu 1 Kr nTus, TpedyeTrcs nepepaboTaTh

250 TOHH MUHEepalIbHOM PYIbl, & UMEHHO CIIOOY-
meHa [1, c. 40]. [Ipu 3TOM, KaKk yKa3aHO B UCTOU-
HMKe, O/ U3BJIeUeHUsI ONHOM TOHHBI JUTUS U3
paccosioB Tpebyercss 1900 TOHH BOABI, KOTOpPAs
pacxopyeTcss Ha ucnapeHue» [3, c. 164]. IIpous-
BOZACTBO KoGaibTa TOke TpebyeT pecypcoB. 65%
MMPOBBIX 3a1aCOB 3TOT0 MeTaJljia HaxoasTcs B [e-
MokpaTtuueckoit Pecrybnuke Konro. M tam ero
IoObIYa, B CBOIO OUEpeb, CBSI3aHA C CEPbe3HbIMMU
COLMATBHBIMM ¥ 9KOJIOTMYECKMMU TIPObIeMaMu
[3, c. 164].

Macca TOKCMYHBIX BEIECTB B OJHOII 6aTapee
paccuMThIBaeTCS Mo cieayoiieit popmyie:

Mrtokc =mb x X (Ci x Krokc,i), (1)

T'nme:

Mioxe — Macca TOKCMUHBIX BeII[eCTB B IlepecyeTe
Ha SKBUBAJEHT CBMHIIA, T; Ms — Macca 6arapen,
r (4571);

Ci — MaccoBasi [onsl i-TO TOKCMYHOIO 3Jjie-
MeHTa, %;

Krokei — KOPOUIIMEHT TOKCUMYHOCTHU i-TO 3JTe-
MEHTa OTHOCUTEIbHO CBMHIA (At autus — 0.5,
s kobanbra — 2.0, myis Hukesst — 1.5).

Bo3bMeM 3HaueHMs IJIsI OOBIYHOIO JIUTUI-KO-
0abT-OKCHMAHOTO aKKyMYJ/IsITOpa. B ero cocraBe
JIUTUI — 3%, K06anbT — 25%, HUKeb — 5%, a Mapra-
Hell — 10% ot o6111eit Mmacchl 6aTapen. IlogcTaBuM B
dbopmyry: M = 45 x (0.03x0.5 + 0.25x2.0 +
0.05x1.5 + 0.10x0.8) = 45 x (0.015 + 0.5 + 0.075 +
0.08) =45 =x 0.67 = 30.15 1.

Wrak, mbl nomyumiau snauenue 30.15 r sxBuBa-
JieHTa cBMHIIA. OHO MOKa3bIBaeT, UTO TOKCHUYe-
CKMi1 TIOTEHIIMal Aake OJHOI HeOoJbIloi 6aTa-
peu siB/isieTCs BecbMa CyllleCTBeHHbIM. Eciiu ke Ta-
KOJ 371leMeHT MUTaHUS TonafeT Ha CBAJKY, a ero
KOPITyC CO BpeMeHeM pa3pyIIUTCs, TO 3TU Bellle-
CTBa BIIOJTHE MOTYT MUTPUPOBATh. OHU CITOCOOHBI
MOMAacThb B MOYBY, & TakKXke U B TPYHTOBbIE BOZBI.
O6beM IOUBBI, KOTOPBIVI MOXKET ObITh 3aTrpPsSI3HEH
CBepX OOIMyCTMMOTO YPOBHS, TO eCTb BbIIlIe Ipe-
nenbHO momyctumor koHueHTpauum (I1K), pac-
CUMTBHIBAETCS Jlajiee To cieAyloleii hopmyiie:

Vnous = Mtokc / (IIIKcp x prious), 2)

T'ne:

Vious — 00bEM 3aIrpSI3HEHHOI TIOYBBI, M}

I[IIK., — cpenHeB3BelieHHas [IIK mis cmecu
MeTalIoB, MI/KT (50 MI/KT IJISI CMeCU TSIKEeNbIX
METAaJIIOB); Prows — INIOTHOCTH ITOYBBI, KI/M> (1500
Kr/m>).

Viows = 30150 mr / (50 mr/kr - 1500 kr/m®) =
30150/ 75000 = 0.402 m>.

O6beM BOJIIbI, KOTOPBINi MOXET ObITh 3arpss-
HeH 10 ypoBH4 IIJIK, ¢ yuyeTOM pacTBOPMMOCTU
MeTaJlIoB:

VBogpl = MTokc x Kpacts / (IIOKBox x 1000), (3)
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I'ne:

Vioms — 00bEM 3arpsI3HEHHOI BOIbI, M>;

Kpacrs — K0addutment pacrBopumoctu (0.1 mjis
CMeCH MeTaJljioB);

MOK;o, — TIpemenbHO JOMYCTHMMAas KOHIEHTpa-
uust B Boge, Mr/in (0.5 MI/I OsT  CMeCH TSIKeJIbIX
MEeTaJljIoB).

Viom = 30150 mr x 0.1 /(0.5 mr/a x 1000) = 3015 /
500 = 6.03 m®. Boi6pocsl CO2 mpu Mpou3BOACTBE
GaTapeu:

Ecoz = ms * Eyg, “@

I'nme:

Ecoz — BeIOpOCHI CO2, Kr CO2-3KB;

Eyz — yaenbHbIe BBIOPOCHI HA TPOU3BOJICTBO 1 KT
6aTtapen, Kr COz/kr (15 kr CO2/Kr Ojisl TUTUIA-UOH-
HBIX GaTapeit).

Ecoz = 0.045 kr x 15 kr CO2/kr = 0.675 kr CO2-
9KB.

[Tpon3BoOACTBO OmHOI Garapen 1St (UTHEC-
OpacieTa COIpoBOKIAETCS BBIOpOcaMu IPUMEPHO
B 0.675 kr CO2-3kB. Ec/iu ke B3SITh TOJOBOE IIPO-
U3BOJCTBO, KOTOPOE COCTaBjsIeT OKOJo 50 MIIH
YCTPOJCTB, TO BHIOPOCHI TOTA JOCTUTAIOT IOPSIIKA
33 750 TonH CO2-3KB. Y 3TO TOIBKO Ha 3TAlIe Mpo-
U3BOJICTBA CaMUX GaTapeil.

YT0O6BI OLIEHUTD, KAK MMEHHO AerpagupyeT eM-
KOCTh aKKyMYJISITOPA, UCII0/Ib3yeTcsl Moieib. OHa
OCHOBaHA Ha SMIIMPUUYECKUX TaHHBIX, KOTOpPbIE
TIOJIyYeHbl 1T MajoraGapUTHBIX UVIMHApUYE-
CKUX siueeK. 3aBMCUMOCTb OCTaTOYHO eMKOCTY OT
YMCiIa MMKIOB 3apsiia-paspsaa IMpy 9TOM OIMCHI-
BaeTCs CIeAyIOUIMM YpaBHEHUEM:

Q(N) =Qo x (1 - k- N, ©)

I'nme:

Q(N) — octaTouHasi eMKOCTb Iocyie N LMKIIOB,
MAu;

Qo — HavanbHasl eMKOCThb, MAY (1600 MAY);

k - kosdduument merpamaimum (0.0005 ms
CTaHIaPTHBIX YCJIOBUIN);

a — mokasarenb crenenu (0.7 OISt TUITMYHBIX
YCJIOBUIA SKCIUTyaTaIVIN).

Il cTaHmapTHBIX YCJIOBUiT (TemIlepaTypa
20°C, Tok 0.75C, guana3oH HamnpsskeHus 3.0-4.35
B) mocsie 500 HMKIIOB:

Q(500) = 1600 x (1 - 0.0005 x 500°7) = 1600 = (1 -
0.0005 = 70.7) = 1600 x (1 - 0.03535) = 1600 x
0.96465 = 1543 MAu.

YTO COOTBETCTBYET COXpaHeHMI0 96.5% emko-
CTH.

Iy11 KOPPEKTUPOBKY MOJENU HY>KHO J0OaBUTh
Taoke KO3OGUIINMEHT B, YUUTHIBAIOIINIA YCIOBUS
SKCIUTyaTaIun:

Q(N) =Qo x (1 - xk-No, (©)

Korma B paBeH 1.2, momyuaetcs, uto Q(500) =
1600 x (1 - 1.2 x 0.0005 x 70.7) = 1600 x (1 -
0.0424) = 1532 MA4. DTO 3HaUeHMe Bce elle OKa-
3bIBAETCS BbINIe Te€X HAaHHBIX, KOTOPbIe ObLIN ITO-
JIy4eHbI 9KCIIepUMEHTATbHBIM ITyTeM. 3HAUUT, 3TO
yKa3bIBaeT Ha TO, UYTO HY>KHO YUYUTBIBATS ellle U J10-
MOJHUTENbHbIE (aKTOpbl merpajanuu. K mpu-
Mepy, 9TO MOKeT ObITh POCT COIIPOTUBJIEHMS I1e-
peHocy 3apsima (uau ke Rct), a Takke o6pasoBa-
HMe TTOBEPXHOCTHBIX C/I0eB, Takux Kak LiF. Ilo-
3TOMY [ajiee MUCIO/Ib3yeTCs YTOUHEHHasi MOJeJb
JIerpagaiyum, KoTopas yske IpuMHMMaeT BO BH/MA-
HJe POCT 3TOTO CAMOTO CONPOTUBIIEHUS TTIEPEHOCY
3apsga:

Q(N) =Qo/ (1 +y x N%), 7

I'me y - kosdbduiimeHT, XapakTepu3yoOImui
CKOPOCTb pOCTa COMPOTUBIIEHUS (Ij1s1 Mayoraba-
PUTHBIX stueek y = 0.05).

Q(500) = 1600 / (1 + 0.05 x V500) = 1600 / (1 +
0.05 x 22.36) = 1600 / (1 + 1.118) = 1600 / 2.118 =
755 MAu.

IaHHas Momelb JeEMOHCTPUPYET GBICTPYIO TTe-
rpagaiuio. ITO TOBOPUT O TOM, UTO MeXaHU3M
CTapeHus y MajorabapuTHBIX TUeeK sIBjseTcs 60-
Jee cnoxHbIM. OH BKIOYaeT B cebGsl He TOJbKO
pPOCT COTIpOTUBJIEHUSI, HO U MHbIe mpolecchl. K
MIpUMepY, 9TO MOKET ObITh MeXaHUUEeCKOe OTCIIO-
eHle TIOKPBITUS aHOIa.

Ha ocHOBe 3TOi camoil MoAenu MOCTpPOeHa
Tabauma 1. B Heil oTpaxkeHa 3aBUCMMOCTb OCTa-
TOUHOJ €eMKOCTM OT KojauuecTBa LMK/IOB. Pac-
CMAaTpPMBAIOTCS pas3jMyHble PEXUMbl 3KCILTyaTa-
1187078

Tabnuua 1

3aBUCHMMOCTh OCTATOYHOM €MKOCTHU AKKYMYJIATOpa OT Yncdjaa IuKJIOB
IIPpU pas’jiMIHbIX PEXMMaXx 3KCIIyaTalunuu

EmkocTs mociie 200 EMKocTs nocize 500 Emkocts mocie 1000
Pexxum sKCIuTyaTamum
IIUKJIOB, % IIUKJIOB, % IIUKJIOB, %

CraupgapTtubiii (0.75C, 20°C,

3.0-4.35B) 92 82 70
Vckopennslii (1.5C, 30°C,

2.8-4.35 B) 85 72 58
Iamsmii (0.5C, 20°C, 3.2—

4.2B) 96 90 82
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[Tocne 500 UMKIOB IMO3BOJISIET COXPAHUTh Ha
10-12% 6osbIlle eMKOCTH, HEXKEIM CTaHIAPTHBIA
peXuM. A ecyiv CpaBHUBATD C YCKOPEHHBIM peski-
MOM, TO pPa3HUIIA MOJIy4yaeTcsl 3aMmeTHee, +14-24%
COXpaHeHHO} eMKOCTU. M3 3Toro ciaemyeTt, 4TO
CPOK CJTY>KObI 6aTapeil MOXKHO CYIIECTBEHHO MPO-
IJINTD. JIJIsI TOTO JOCTATOYHO IPOCTO ONMTUMMU3U-
pOBaTh PEXMMBI 3apsaga-paspsiiga, a TaKKe CKOp-

PEKTUPOBATh TEMIIEPATYPHBIE YCIOBMUSI, B KOTO-
PBIX OHM PabOTaIoT.

Iajsee ke BBIMOTHIETCS pPacyeT KyMY/ISITUB-
HOTO 3KOJIOTMYecKoro yiiep6a. OH CUMTaeTcs OT-
JIeJTbHO JISl KAXKIOTO U3 TPeX CLIeHAPUEB VCIIOJb-
30BaHMSA. PacueT NPOBOAUTCS MO CIeAyIOIei

dbopmyie:

Ecymm = X (Enpouss + Eakcrn + Eytuin) x Nyctp, )

I'ne:

Ecywm — CYMMapHBIN 9KOJOTMYECKUIA YIIIEPH, KT
CO3-3KB;

Enpouss — YIIIEPO OT MPOM3BOACTBA OOHOI GaTa-
pen, Kr CO2-3KB (0.675 KT);

Eskenn — YIIIEPO OT SKCILTyaTaI My (BBIOPOCHI IPU
3apsake oT cetn), K COz-3KkB (0.1 KT = BeChb CPOK
CITyKOBI);

Eymun — yiIep6 ot yrunusaiyu, Kr CO2-3kB (0.05
KT ipu 3axopoHeHun, 0.02 Kr rpu rmepepadboTKe);

Nyerp — KOMYECTBO YCTpOiiCcTB (50 MJTH B TOx).

st cuenapust A (3aMeHa yCTPOMCTBA KaKable
1.5 roma, yrunusaiusi Ha cBajke): Ecymm, A =
50-10° x (0.675 + 0.1 + 0.05) = 50x10° x 0.825 =
41.25%10° kr CO2-3KkB = 41.25 Thic. T CO2-3KB.

Ins cueHapus b (mpopjieHne cpoka cirykObl 10
3 neT, 3aMeHa TOJIbLKO Garapey, yTWinsamus Ha
CBaJike):

Ecymm, B =25x10°-(0.675 + 0.2 + 0.05) = 25x10°
-0.925=23.125x10° kr CO2-3kB = 23.13 TbIC. T CO>-
9KB.

IOns cueHapust B (cmaua Ha mepepaboOTKy ¢
sddekTuBHOCTRIO 85%, 3amMeHa Kaxkgple 1.5
roga):

Ecymm, B = 50x10° - (0.675 + 0.1 + 0.02x0.15)
= 50-10° x (0.775 + 0.003) = 50-10° x 0.778 =
38.9-10° xr CO32-3KB = 38.9 Tbic. T CO2-3KB.

VHTerpanbHblil IOKa3aTelb SKOJOTMYECKONM
3 PeKTUBHOCTHU:

Eadpd =Ecymm / (Takcmn x Nyctp), )

Tne:

E.pp — IIOKa3aTenb 3KoJorMueckoi 3dbdex-
TUBHOCTH, KT CO2 — 3KB/(TOA-YCTP);

Toxenn — 00OIIIEE BpEMSI SKCIUTyaTallUM, JIET.

g cueHapus A:

Eadpd, A = 41.25x10° / (1.5 x 50-10°%) =
41.25x10® / 75x10° = 0.55 xkr CO23KB/(rog-ycrp).

Ins cueHapus b:

Espd, B = 23.13x10° / (3 - 25x10%) =
23.13x10° / 75x10° = 0.308 xr CO23KB/(IrOL-yCTD).

Ins cuenapus B:

Eadd, B =38.9x10° / (1.5 x 50-10°) = 38.9x10° /
75x106 = 0.519 xr CO23KB/(rom-yCTp).

Tabauia 2
HHTerpaabHblii IOKa3aTe b 3KOJIOTMYecKoi 3 PeKTUBHOCTHU
JIJIS1 Pas/IMYHbIX CLIeHAPVEeB UCII0Ib30BAHMS
— CYMMADHLLL VIIeDS IToka3arens OTHOCHUTEIbHOE
feHap ymmap yIepo, adderTuBHOCTH, KT CO2- CHIDKEeHMe
VICIIOTb30BaHMs ThIC. T CO2-3KB o
3KB/(TOH-YCTP) yiiep6a, %
CueHapuii A (3ameHa
Herap ( 41.25 0.550 0 (6a30BbIif)
Kakabie 1.5 roga, cBaika)
Cuenapwuii b (3aMeHa KaxK-
ueHapui b ( 23.13 0.308 44
IOble 3 roga, CBaJika)
Cuenapwuii B (mepepa-
60TKa 85%, 3aMeHa KasK- 38.90 0.519 6
Ipie 1.5 roma)

Eciam o6patuThes K JaHHBIM U3 TaOIMIIBI, TO
BUIHO, UYTO CLieHapuii b BBIMVISIAUT MpeanouTy-
TeJIbHee BCEro C TOYKM 3PEHMST IKOJIOrMu. Peub
UIeT O IPONJIEHUM CpOKa CIYKObI [0 3 JeT.

VIMeHHO 3TOT BapMaHT JlaeT CHWOKeHMeE YIeIbHOTO
9KOJIOTMYECKOro yiiepba Ha 1enbix 44%, ecnn
OpaTh 3a TOUKY OTCUeTa 6a30BbIii crieHapmit. JKus-
HEeHHBIV LMK IIpeJICTaB/IeH Ha pMUCyHKe 1.
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Ho0Obraa 1 mepepaboTKa ChIphs
. * MuHuMu3aIus oTpeOIeHuUs! BOBI H SHEPTHH,
(;tuTHil, KOOANIBT, HUKEII,
CHHEHHE BEIOPOCOB IIAPHUKOBBIX I'a30B
k Mapraserr) y
N
* CHIKeHHe HCIOIB30BaHNAS TOKCHIHBIX
[Ipon3BoACTBO MEKTPOAHBIX .
pacTBOpHTENEH, TIOBEIIEHHE
MarepHalIoB H cOopka Oarapen
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Puc. 1. JKusHerHblli yukn 6amapeu pumuec-6paciema ¢ moukamu 3K07102U4ecK020 KOHMpoJis

AnropuTM BbIGOpA MTPEICTAB/IEH Ha PUCYHKe 2.

OneHka TeKYILETO COCTOAHMU DaTapeH (eMKOCTb, BHYTpEHHEE COIIPOTHBIICHHE)

A4

CpaBHEHI/IC C ITOPOTOBBIMH 3HAYCHUAMH
1

BI:IﬁOp CII€HapH:A Ha OCHOBE HHTEI'PaJIbHOI'O ITOKAa3aTe]Id JKOJIOTHYECKON 3¢)(1)CKTI/IBHOCTH

Ecnu 3amena GaTapen KOHCTPYKTHBHO
HEBO3MOXHA: crieHapHii A niu B (3aMeHa

OueHKa 9KOJI0rMYECcKOro cliejia 1oJip3oBatess 1o Gopmyie (9)
N
KoppekTnpoBka 1noBeJIeHHs M0JIb30BaTEls Ha OCHOBE 0OpaTHOI CBA3H (PEeKOMEH/IAINH 110
PEKHMY 3apsIIKH, TeMIepaType)

Puc. 2. Anzopumm 66160pa ONMUMAansHO20 CUeHapus IKCIyamayuu
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Ha ocHOBe TOro, YTO MOYYMIIN B XO[I€ aHA/N3A,
MOSKHO JaTh HECKOJIbKO ITPaKTUUECKMX COBETOB 10
IIOBOAY TOTO, KaK MCIIOJb30BaTh OaTapen B ur-
HecOpacseTax:

1. Uto6bl MPOMJIUTh XKU3Hb OaTapeu, Jydiie
IepskaTh ee 3apsj B npepenax 20-80%, He gomyc-
KaTh Kak IMOJHOTO paspsja, Tak M mepesapsaa —
3TO BpeJuT.

2.  Ecim skcmmyaTMpoOBaTh YCTPOWCTBO TMPU
TemIiepatype oT 15 o 25°C, To gerpajgauus akky-
MyJIITOpa 3amMepnJisieTcsl rae-To Ha 15-20%. [ns
cpaBHeHust: mpu 30—-40°C takoro sddekTa yke He
oymer.

3. Korga BKIIOUaeTcs peskuM «3Heprocoepe-
SKeHUSI» M OTK/IIOYaloTcsa (QYHKIIMM, KOTOpbie He
MCITOJNIb3YIOTCST (HaIpuMep, TTOCTOSTHHBIN ITYJIbCO-
meTp wiu GPS), TO UMCI0 UKIIOB 3apsiga-paspsga
CHVKAETCS. A 3HAUUT, U CPOK CITYKObI CTAHOBUTCS
JlofblIle.

4. Ecau yCcTpoiCcTBO BCe Ke BBIIIIO U3 CTPOS,
€ero Jyyilie ciaThb B CIENMAIM3UPOBAHHBIN ITYHKT
rpueMa 37eKTpoHMKu. Torga nmepepaboTka 6ymer
obecrnieueHa ¢ 3PeKTUBHOCTBIO He HIKe 85%.

5. TIpoM3BOOMUTEJISIM K€ CTOUT 3aTyMaThCsI O
TOM, YTOOBI YCTPOIICTBA MTPOEKTUPOBAINCDH C BO3-
MOSKHOCTbHIO 3aMeHbI 6aTapen cCaMmmM I0JIb30BaTe-
JieM. JTO Kak pa3 MO3BOJUT peayin30BaTh CLieHa-
puii B, 1 sroornyeckuit ymep6 cCHM3UTCS Ha 44%
B CpaBHEHUM C 6a30BbIM CIIEHAPUEM.

3akiioyeHue

Urak, pesynbTaThl MPOBEAEHHOTO MCCIeL0Ba-
HUSI TIOKa3bIBalOT, UTO 3KOJOTUYECKOEe BO3[eli-
CTBYE JIMTUEBBbIX aKKYMYJISITOPOB 13 hUTHEC-6pac-
JIETOB MOKHO CYIIeCTBEHHO CHU3UTb. [Jisl 3TOro
HY>KHO JIMIIIb PaliMOHAIbHO UX MCIIOAb30BaTh U MO
BO3MOXXHOCTM IIPOMJIEBaTh MM CPOK CITYKOBI.
[IpengnoxkeHHass MeTOAMKA OJIsSI KOJMYECTBEHHON
OIIEHKM 35KOJIOTMYECKOTO cjefa AaeT BO3MOX-
HOCTb OOBEKTUBHO CPaBHMBATD pa3HbIe CIIeHAPUN
3KCIUTyaTaium. A 3aTeM ke Ha OCHOBe 3TOT0 CpPaB-
HEeHUS yKe MOKHO MPUHMMAThH B3BellleHHbIe pe-
mennust. YTo KacaeTcsl MPaKTUUECKOM ILeHHOCTU
paboThI, TO OHA 3aK/ITIOYAETCS B ITOATOTOBIEHHBIX
pekoMeHAalusIX. JTU PeKOMeHJalluu aapeco-
BaHbl KaK I1Ob30BaTe/sIM, Tak U TPOMU3BOAUTE-
JsiM. Ecaivt MX BHEIPUTD, TO 9KOJIOTUYUECKUI yiTep6
MOXXHO YMeHbIINTb Ha 30-40%, rnpuyem monb30-
BaTeIbCKUIA OMBIT TIPU ITOM MPaKTUUeCKU He T0-
cTpamaet. ITomrmMo 3TOro, paspaboTaHHBIN anro-
PUTM TIOMOTaeT BhIOpaTh Hauboiee MOAXOSAIINIA
ClleHapuii 3KcIvTyaTanuu. W Takoit aaroputm
MOXHO BCTPOUTb B MOOWIbHBIE TIPUIOKEHMS,
yT0OBI MHOOPMIUPOBATH I0JIH30BATEJIEN O TOM, K

KaKMM 3KOJIOTMYEeCKMM IMOoCjaeaCTBUAM IMPUBOIAT
X IIPUBBIYKU ITPU MCITIOIb30BaHUN YCTpOﬁCTB.
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ANALYSIS OF THE ENVIRONMENTAL IMPACT OF LITHIUM BATTERIES
IN FITNESS BRACELETS AND PROSPECTS FOR THEIR RATIONAL USE

Abstract. This article explores the environmental impact of lithium batteries in fitness bracelets at all stages of
their life cycle. It analyzes the market of wearable devices and identifies the main environmental risks associated with
the extraction of raw materials, production, operation, and disposal of batteries. The article proposes a method for
quantifying the environmental impact based on the calculation of the mass of toxic substances, the volume of con-
taminated soil and water, and greenhouse gas emissions. It also develops a model for predicting the decrease in
battery capacity based on the number of charging and discharging cycles. A comparative analysis of three scenarios
for using rechargeable batteries was conducted, and recommendations for rational use were proposed to reduce en-
vironmental damage by 30-40%.

Keywords: lithium-ion batteries, fitness bracelets, environmental impact, battery degradation, rational use, re-
cycling, heavy metals.
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OHUJIO0CODPUA

NT'HATDBEB EBrenmnii AnekcaHaApOBUY
He3aBMCUMBIN McciienoBaTesb, Poccus, r. CaHKT-IleTep6ypr

PEIIPESEHTAIVA ITPEJCTABUTEJIAA YEJIOBEYECKOI'O POJA

AHHomauus. /laHo 060CHO8aHUE NPUCYMCMBUS 8HYMPU 20J1086H020 M032d Ueslo8eKa uauueckoli cybcmaHyu,
usmeHsioueli KoHYyenyuio uenoseka Kaxk 6uonoeuteckoz0 op2aHusma.

Knroueebnle cnoea: mo3e, co3HaHue, 31eKmMpoH, HelipoH, 8ubpayus, usyueHue, coocmsenHoe «5», owyujeHue,

803poicdeHue, penpe3eHmMayusl.

FI/II‘[OTETI/I‘-IECKI/I B UeJIOBEKE COMIEPKUTCS TO, UTO
He YXOOUT U3 ero >KM3Hyu 6€3B03BPaTHO, a BO3-
pOXAaeTcs B CBOeN Mapalyie/IbHOWM BCEJIeHHOM U
TeM CaMbIM CTaHOBUTCSI abCOTIOTHO OGeccMepT-
HbBIM B paMKaX CYIIEeCTBOBAHMS UeJIOBEUECKOTro
pofia ¥ OKPY3KAIOIIEro BHEIIHETo 3JIeKTPOMAarHuT-
Horo (oHa.

B coBpeMeHHOM MMpe yke He OCIapuBaeTCs
TOT (aKT, UTO BHYTPU FOJIOBHOTO MO3Ta YesIoBeKa
CYIIECTBYIOT OMOJIOTMUYECKME 3JIeMEHThI, 00/1ama-
IOl e CBOVICTBAMM, TOXKIECTBEHHBIMM CBOCTBAM
9JIEMEHTOB M3BECTHBIX JIEKTPUYECKUX U PaAAO-
TEXHNYECKUX YCTPOMCTB, CBSI3aHHBIX C 3JIEKTPO-
MardHUTHBIMM SIBJIEHUSIMY Pas3/IMUHOTO XapaKTepa.

[eicTBUTENbHO, HEMPOHBI, WUCIIOJHAIOLINE
POJIb HEPBHBIX KJIETOK B TKaHM IOJIOBHOTO MO3Ta,
MOT'YT HaKaIlIMBaTh 3J€KTPUUECKUII TTOTEHIMA,
B 000JIOUKE HEPBHBIX BOJIOKOH HAaXOSITCSI CBOOOT -
Hble 3JIEKTPOHBI, MOSBUBIIMECS TaM KaK CjIef-
CTBMeE TIPUCYTCTBUS B MOJIOCTSIX BOJIOKOH MOHHOTO
pacTBOpa, Iepefaiollero HepBHbIE MMITY/IbChI
Mo3ra. B To ke BpeMst HEpBHbIE BOJIOKHA U UX CO-
MPSDKEHUS, IJIMHBI M KOHPUIYpaLUyuy KOTOPBIX OT-
JIMYAIOTCST pasHoobpasuemM, 061aga0T MHIYKTUB-
HOCTBIO ¥ EMKOCTbIO. YUUTHIBAS 3TO, MOXKHO IT10J/Ia-
raTh, UTO BHYTPU T'OJIOBHOTO MO3Ta caMoo6pasy-
IOTCSI €CTECTBEHHBIM MYTEM OMOJIOTMYECKME BUO-
palyOHHbIE KOHTYPbI, CITOCOOHBIE U3TyYaTh 3€K-
TPOMAarHMTHbIE BOJIHBI BCJIEICTBUE BMUOpaLuy B
KOHTYpaxX CBOOOIHBIX 3J€KTPOHOB, HECYIIMX Ha
cebe eKTPUUECKUIT 3aps.

Bo36ykaeHne BUOPAIMOHHBIX KOHTYPOB MO-
SKET MPOUCXOINUTH MPU YUACTUM BHEIIHETO 3JIeK-
TPOMAarHMTHOTO (pOHA, OCHOBHBIM MCTOUHUKOM
KOTOpPOTO SIBJISIOTCS TaK Ha3bIBaeMble paiyuora-
JIAKTUKY. DJIEKTPOMArHMUTHBIE BOJHBI KOCMMYe-

CKOTO M3JyYeHMUs C YacToTaMy pPaJOBOHOBOTO
IManasoHa, B OTJIMYME OT aHaJIOIMUHBIX BOJIH C
YacTOTaMM JPYIUX AMarna3oHoB, CBOOOIHO IIPOXO0-
IST yepe3 aTMocdepy M OOCTUTalT 3emin. VH-
TEHCUBHOCTb 3JIeKTPOMArHUTHBIX COCTABJISIOMINX
M3IyYeHNs, TIPOLIeAIINX yepe3 aTMocdepy, K-
JINYHO MEHSIETCSI U 3aBUCUT OT BPEMEHHBIX U Tep-
pPUTOPUATBHBIX (PAKTOPOB.

BubpaioHHbIe KOHTYPBI CYIIECTBYIOT BHYTPU
rOJIOBHOI'O MO3ra B COCTaBe aHcaMOJig M3 aHajo-
TMYHBIX KOHTYPOB, UTO XapaKTepHO [JiS CTPYK-
TYypbl HEpPBHOJ TKaHM rojioBHOTo Mo3ra. CoBmae-
HMe WM 6JIM30CTh COGCTBEHHO YaCTOThI OJHOTO
WJIM HECKOJIbKMX BMOPAIIMOHHBIX KOHTYPOB C CO6-
CTBEHHOJ 4YaCTOTOM 37€KTPOMAarHMTHOM COCTaB-
JISTIoIIeli KOCMMWYEeCKOro M3MyuyeHUs, MHTeHCUB-
HOCTb KOTOPOJ1 B JaHHBII MOMEHT SIB/ISIETCS 1O-
CTATOYHOJ IS BO3OYKIEHMS, IPUBOAUT K Pe30-
HAaHCHOMY BO30YKIE€HMIO KOHTYPOB, TO €CTb BO3-
HUKHOBEHMIO BUOpALM CBOOOIHBIX SJIEKTPOHOB,
M3MyYaoIINX 3JIeKTPOMarHMTHbIe BOJIHBI C YaCTO-
TOJ, paBHOI YacTOTe 3JIeKTPOMarHMTHO COCTaB-
nstionieit. IIpyu 3TOM OCTajbHbie BUOpAIMOHHBIE
KOHTYpBI aHCaMOJIsI, BCJIEZICTBME CBOEI OMOJIOTH-
YeCKOI MJIaCTUUYHOCTM, MO3BOJSIOLIEN UM I1O-
CTpaMBaThCS APYT IMOA APYTa, Tak JXe BO3OYKma-
IOTCSI M CUHXPOHHO M3JTyYal0T KOTepeHTHbIe 3J1eK-
TPOMarHMUTHbBIE BOJIHBI.

DJIeKTPOMAarHUTHOe  M3JIyueHue aHcaMO6IIs
BUOPAIIMOHHBIX KOHTYPOB BHYTPU T'OJIOBHOI'O
MO3Ta — 3TO BHYTPEHHEee 3JIEKTPOMArHUTHOE M3-
JIyueHue Wi BHyTpeHHee DM u3jyueHue, 4acToTa
KOTOPOTO COXpaHsIeTCs] HEM3MEHHOI 3a CUET CUH-
XPOHM3ALMM BUOPALIMOHHBIX KOHTYPOB U 06paT-
HBIX MEXKOHTYPHBIX CBsi3eii. KojmebaHusl MHTEH-
CUBHOCTU BHyTpeHHero M usiaydyeHus: B JAHHOM
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cydyae He MMEIOT CYIeCTBEHHOTO BIAUSHUSI.

Bo36ykaeHne BHYTpeHHero OM u3IyuyeHus
MIPOUCXOIUT C MOMEHTA TOsBIeHUS] YyeloBeKka Ha
CBeT U IOCeAyIOlIero BpeMeHHOro IMepuopa, B
TedyeHMue KOTOPOrO CO3HaHME YeOBEKA TOJIBKO
HauMHaeT GOPMUPOBATHCS U TTOITOMY HE MOXKET
OKa3bIBaTh KAaKOTO-IMO0 BO3JECTBMS HA BHYT-
penHee DM nsiyuyenne. Co3HaHMe B JAaHHOM CJIy-
yae paccMaTpMBaeTcsl KakK KOHCOMMUOAIMUSI BCEX
BUJIOB TICUXUYECKOI [AesiTeIbHOCTU TOJIOBHOTO
MO3ra, BKJI0Yasl MbIIJIeHK e, TTaMsITh, OLIYIIeHUs
MU T. I

DJIeKTPOMAarHUTHbIE COCTABIISIONI/E BHEIITHETO
¢oHa, MpMHMMAKOIIME yYacTUe B BO3OYKIEHUU
BHyTpeHHero OM u3myyeHMs,, MOXHO Pa3[eluTb
[0 TeHJepHOMY IIpM3HAKy Ha [Be YCIOBHbIE
TPYIIIbI, B OAHOM U3 KOTOPBIX HAXOISTCS COCTaB-
naone ¢ 6osiee BBICOKMMM YacTOTaMM, YeM B
Ipyroii rpyTine, BCAeCTBME PA3INYHbIX SIeKTPU-
YECKUX XapPAKTEPUCTUK OMOJOTUYECKUX IJIeMEH-
TOB B HEPBHOJ TKaHU MO3Tra U, COOTBETCTBEHHO,
Pa3IMYHBIX YaCTOT PE30HAHCHOTO BO3OYXKIEeHMUS
BUOPAIMOHHBIX KOHTYPOB.

BoizenuTs BHyTpeHHee DM u3mydeHue u3 06-
11ero 37eKTPOMarHUTHOIO MOJIsl FOJIOBHOTO MO3Ta
SMIIUPUYECKUM ITYTEM C TTOMOIILI0 U3MEPUTENb-
HOTO 0060pYIOBaHMST CJIOXKHO, TTOCKOJIbKY €ro MH-
TEHCMBHOCTb KaK BbICOKOYACTOTHOI'O M3Ty4yeHUs
MaJia, a BIMSHMEe MemamyuX GakTOpOB P 3TOM
JOCTaTOYHO BEJINKO.

Ncxops us Toro, UtTo BHyTpeHHee DM usiyye-
HMe He 00/1aJaeT TOVi CTEeNeHbI0 YHUKAIbHOCTU
cBoero (OpMMPOBaHMSI, KOTOpas IO3BOJIMIA ObI
eMy ObITb CYyry60 MHAMBUAYAIbHBIM, OUEBUIHO,
YTO CYIIECTBYIOT MHAMBUIbI C UAEHTUIHBIMY Ya-
cToTaMu BHyTpeHHero DM musnydyeHus. [Ipu atom,
€CJIM YYUTBIBATD, UTO BHYTPEHHee DM usiyyeHne
BO3HMKJIO 32 CUET BMOPAIIUM CBOOOTHBIX 3JIEKTPO-
HOB WJIXM KBAaHTOB — HeAEeIMMbIX MUKPOUACTUII,
KOTOpbIe, KakK 1 HelipOHbI, OJHU U Te Ke Y BCceX UH-
IVBUIOB YeJI0BeYeCKOro posa, TO CKOIJIEHUE CBO-
60 HbIX 3JIEKTPOHOB B COCTOSIHMM BUOpauuu 6y-
JeT IPeICTaB/IsITh COO0/1 KBAHTOBBINI OOBEKT C
KBAHTOBBIM COCTOSIHMEM B BUle YaCTOThI U3Iyde-
HMSI 00beKTa. A TaK KaK MAEHTUYHbIE KBAHTOBBIE
0OBEKTBI — 3TO BCETHA OJMH U TOT K€ KBAHTOBBIN
00BEKT, TO MHAMBUABI C UAEHTUUYHBIMM YaCTO-
TamMy BHYTpeHHero OM u3jlydeHUS] — 3TO UHIOU-
BUbI C ONHUM U TeM ke BHYTpeHHUM OM usmyye-
HueM. Takue MHAUBUIbI MOTYT OBITh HE TOJIbKO
cpeny SKUBYIUX UHAMBUIOB, HO U CPeIy KUBY-
MYX U YIIeJIINX U3 XKU3HY, a TakKe Cpey yies -
UIMX U TeX UHAUBUA0B, KOTOPbIE MOSIBSITCS Ha CBET
B OymyIem.

HelipoHbI rOI0BHOTO MO3ra C pelenTOPHbIMU
GYHKUMSIMUY, pearupyollie Ha 3J1eKTPOMAarHuT-
HbI€ BOJIHBI, TTpe06pasyioT BHyTpeHHee DM M3JTy-
YyeHle B 3aBUCUMOEe OT YaCTOThI U3TYyUeHUS COCTO-
sIHMe, KOTOpOoe MHAYLIMPYeT B CO3HAaHUM YeJIoBeKa
COOTBETCTBYIOIlee OIlyllleHle, a MMEeHHO: OIly-
IeHMe coOCTBEHHOro «d», roe cobcTBeHHOE «SI»
SIBJISIETCSI perpe3eHTalueli BHyTpeHHero dM us-
aydyeHus. IIpy 9TOM pernpeseHTalueii caMoro cob-
CTBEHHOTO «S» SBJISIETCSI CaMOCTOsITeJIbHOE U
HeM3MeHHOe BO BpeMeHMU KMBOe CYIIeCTBO.

OmrytieHne cO6CTBEHHOTO «SI» Kak camMoCTOsI-
TeJTBbHOTO ¥ HeM3MEHHOTO BO BpeMeHHU JKUBOTO CYy-
IIeCTBa — CaMo I10 ce6e, Tak KaK Py BO3HUKHOBe-
HUM JTAaHHOTO OIIYIIeHMs CO3HaHMe Yesl0oBeKa, 1o-
SIBUBIIETOCS HA CBET, TOJbKO HAUMHAIO GOPMUPO-
BaTbCs ¥ MO3TOMY He MOTJIO OlleHMBATb, a JIUIIb
KOHCTaTUPOBAJIO OIIyIIeHMe COOCTBEHHOTO «SI»,
MUCKJIOYasi TeM CaMbIM CBOIO ICUXUNYECKYIO CO-
CTaBJISIONIYIO.

NHanBuabl ¢ OMHUM U TEM K€ BHYyTpeHHUM DM
U3JIydeHMEM — 3TO UHIAMBUIbI C OMHUM U TEM 3Ke
OIyIIEHNEM COOCTBEHHOTO «SI» KaK CaMOCTOSI-
TEJIbHOTO ¥ HEM3MEHHOTO BO BpeMeHMU JXUBOTO CY-
IIeCTBA, TaK KaK HEMPOHBI, ITpeoOpas3yioue BHYT-
peHHee DM usnydyeHue, ¥ UX QYHKUUU SBJISIOTCS
OIMHAKOBBIMM Y BCEX MHAMBUIOB, MOCKOJbKY B
MIPOTUBHOM CJIy4yae, UCXOMS U3 JIOTUKY 3BOJIOLN -
OHHOTO Pa3BUTUS BUAOB XKUBbBIX CYIIECTB, Ye0Be-
YeCKOTo BUA SKUBBIX CYIECTB He CYIeCTBOBAIO
6bl. [ToaTOMY, €CIM JaHHOE OIIYIIeHUe COOCTBEH-
HOTrO «$I» MHOAUBUA, YIlIeIIIero 13 sKu3HU, U OIly-
II[eHMe COOCTBEHHOrO «S» MHIAMBNUIA, [TIOSBUBIIIE-
rocsl Ha CBeT IOocje yX0o4a M3 KU3HU TepBOro UH-
IVBUIA, SIBJSIIOTCS OAHUM U TeM 3Ke OIlyIleH/eM
COOCTBEHHOTO «SI», TO 9TO O3HAYAET, UTO IIPOU30-
VIO BO3POXKIEeHME ONIYIIeHUs COOCTBEHHOTO «S»
KaK CaMOCTOSIT€JIbHOTO M HEeM3MEHHOIo BO Bpe-
MEHM KMBOTO CYIIeCTBa MHAUBUAA, YIIIeIIero us3
SKU3HUA.

OuryiieHue 4eJI0BeKOM COGCTBEHHOrO «SI» Kak
CaMOCTOSITe/IbHOTO ¥ HEM3MEHHOro BO BpeMeHM
SKMBOTO CYIIIeCTBa IepervieTaeTcs B XKM3HEHHOM
TIpoIlecce ¢ BOCIPUSITUEM UEeJIOBEKOM COOCTBEH-
HOJ CYIITHOCTM, TIpeACTaBisiomieii co6oil coBo-
KYITHOCTb IMICUXUYECKOH U HU3MOIOTUUECKOI Jesi-
TeJIbHOCTY r'OJIOBHOTO MO3ra U (pM3MUecKoro Tesa.
PemnpeseHTalei CyIHOCTY MOKET ObITh M3MEHSI -
Ioleecsl BO BpeMeHM JKUBOe CYIIeCTBO, 00/1a1aio-
1ee CO3HaHMEM.

[MepenieTeHMe ABYX KUBBIX CYIIECTB, KaXao0e
M3 KOTOPBIX CaMoO IO cebe, MpeacTaBisieT coboii
Hepa3pbIBHYI0 COBOKYITHOCTh [BYX >XMBBIX CY-
IIECTB, BITOJIHE COOTBETCTBYIOIIYIO TOMY, UTOOBI
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OBITh perpe3eHTalel HeOCPeACTBEHHO CaMOT0
yejIoBeKa.

Takum 06pa3oM, pempe3eHTalNs] UeIoBeKa —
9TO TIOKM3HEHHO Hepas3pbIBHASI COBOKYITHOCTb
IBYX KMBBIX CYLIECTB, OMHO 13 KOTOPBIX, 06Jama-
fomiee GpU3MUECKMM TeJIOM M BCEeMU BUOAAMMU IICHU-
XUYECKO esITeTbHOCTY, peaan3yeMbIMU B JKU3-
HEHHOM IIpoliecce, M3MEHSIeTCS TT0 Mepe IMPOXO0K-
IeHUST SKM3HEHHOTO ITyTH, B KOHIIe KOTOPOTO pas-
PYIIaeTcs ¥ YXOIUT U3 KU3HM €CTeCTBEeHHBIM UK
KaKMM-7100 MHBIM 06pa3oM 6e3B03BpaTHO, TOTIa
KaK IpyTroe XKUBOEe CYIIECTBO, SIBJISSICH CAMOCTOSI-
TeJIbHOJ ¥ He3MeHHOJi BO BpeMeHU (hU31uecKoii
cyOcTaHIMel KBAHTOBOTO YPOBHSI, TaK JKe YXOIUT
"3 XMU3HU, HO 3aT€M BO3POXKIAETCS eCTeCTBeH-
HBbIM 00pa3oM BHYTPM TOJIOBHOTO MO3Ta IOSIBUB-
IIerocs Ha CBeT YeJIoBeKa, TeM CaMbIM ITpeBpaia-
SICh B a6COTIOTHO 6eCcCMepTHOE KMBOE CYIIeCTBO B
paMKax CyIIeCTBOBAaHMS YeJIOBEUYEeCKOTO pona U
OKPY)KAlOIIero BHENIHEI0 3JeKTPOMAarHUTHOTO
dona.

CraHOB/IeHMEe YejOBeKa KaK COBOKYITHOCTU
IBYX XUBBIX CYIIE€CTB HAUMHAETCS C TOTO, YTO B
HEpPBHOI TKaHM TOJIOBHOTO MO3Ta IMOSBUBIIErOCS
Ha CBeT YeJIoBeKa KaK M3MEHSIOIIerocss BO Bpe-
MeHM >KMBOTO CYILIeCTBa CKIAIbIBAIOTCS ecTe-
CTBEHHBIM 00pa3oM BUOpAIMOHHbIE KOHTYPHI, B
KOTOPBIX BO30OYKIAIOTCS BUOpalyy HeIeIMMbIX
MMKPOYACTUI], CJIEACTBMEM UETO SIBJISIETCS TOSIB-
JeHue BHyTpeHHero OM usnydeHusi, mpeobpasye-
MOT'O pelLleNTOPHBIMM HeifpoHaMIU B COCTOSIHME,
MIPOTIOPLIMOHATIBHOE YaCTOTE AAHHOTO U3TyUeHNs,
MHIYIMPYIOIIee B CO3HAHUY M3MEHSIOIErocsl BO
BpEMEHM JKMBOTO CYIIIECTBA OIIyIleHMe COOCTBEH-
HOTO «5I» KaK caMOCTOSITEJIbHOTO ¥ HEM3MEHHOTO
BO BpeMeHM KMBOT'O CYIIeCTBa, KOTOPOe, OOHAKO,
He OLIEHMBAETCS, a JINIIb KOHCTAaTUPYeTCsT CO3Ha-
HMEM U3MEHSIONEroCs BO BpeMeHM SKMBOTO CyIIe-
cTBa. IHOMBUABI KaK M3MEHSIONMECS BO BpeMeHM
SKMBBIE CYIIECTBA C OAMHAKOBBIMM YaCTOTAMU
BUOpaLMii MUKPOUACTUL — ITO MHAUBUIbI C OfI-
HMM ¥ TE€M Ke BHYTPeHHUM OM U3TyUYeHUeM UIN
C OIHUM U TE€M 3Ke OIIyIIeHeM COOCTBEHHOTO «SI»
KaK CaMOCTOSITEIbHOTO ¥ HEM3MEHHOTO BO Bpe-
MEHU KMBOTO CYIIEeCTBa.

Ecu mipencTaBuUTh, UTO Y UeioBeKa, He M3Me-
HSIST YaCTOTY BMOpaLMyi MUKPOUYACTHUL, B HEPBHOIA
TKaHM FOJIOBHOTO MO3Ta, MOC/Ie0BaTeIbHO 3aMe-
HSIIOT BCe (DYHKIIMOHAIbHBIE OPTaHbI, TO IIPU 3TOM
OH OyIeT BCerja OCTaBaTbCs TEM Ke CAMbIM UeJio-
BEKOM, C TE€M K€ CaMbIM «IacIopToM». Eciu 13-
MEHUTDb TOJBKO YaCTOTY BMOPAIMM MUKPOUACTHAILI,
He Tporasi BCé OCTaJIbHOe, TO 3TO OyIeT yke Ipy-
rOJl YeyioBeK, C APyruM «Iacrnoptom». [lostomy

MHAVBUIbI C OOMHAKOBBIMM YaCTOTAMMU BUOpALIIi
MMUKPOYACTULL — 9TO OIVH U TOT K€ MHAUBUI, TIPU-
CYTCTBYIOLI[MII OJHOBpPEMEHHO B CBOMX pa3HBIX
napasjienbHbIX BCeJIeHHBIX. MeHTaqbHasl CBS3b
MeXOy TaKMMM MHAMBUIAMM OTCYTCTBYET, TaK
KaK CaMOCTOSITeTbHOE ¥ Heu3MeHHOe BO BpeMeH!
SKMBOE CYIIECTBO He 00JialaeT He0OXOAVIMBIM [IJIST
3TOTO CO3HAHMEM, B TO Xe BpeMsl CO3HaHMe U3Me-
HSIIOIIEroCsl BO BpeMeH M XXMBOTO CYIIeCTBa He MO-
SKeT OlleHMBaThb, a JIMIIb KOHCTATUPYeT OIlyllle-
HMe, BbI3BAHHOE CaMOCTOSITEJIbHBIM M HeM3MeH-
HBIM BO BpeMeHMU XMBBIM CYyIl[eCTBOM, TPMHUMAs
€ero 3a coo6cTBeHHOe «S». TeM He MeHee MeKIy MH-
IVBUIAMM C ONVHAKOBBIMM YaCTOTaMM BUOpaImii
MMKPOYACTUL, BO3MOXHO MPUCYTCTBME CUMITATUI
U SMIOATUIA.

CamocTosITeJIbHOE ¥ HEM3MEHHOE BO BpeMeHM
SKMBOE CYIIIECTBO YXOOUT U3 XXU3HU BMeECTe C U3-
MEHSIIOIIMMCSI BO BpeMeHM XMBBIM CYIIIeCTBOM, HO
3aTeM BO3pOKIAeTcs B IMOC/e TOSBUBIIEMCS Ha
CBET YeJIoBeKe, YaCTOTa BUOpAIMM MUKPOUACTUIIL
B HEPBHOJ TKaHM I'OJIOBHOT'O MO3Ta KOTOPOTO COB-
MafaeT C ero YacTOTOl BUOpaIuy MUKPOUACTHLI.

B Tom ciyuae, Korma yXomsST M3 JKU3HU He-
CKOJIBKO MHAMBUIIOB C OJHOM ¥ TOM >Xe 4aCTOTOM
BUOpaIlMM MMUKPOYACTHUI, MM, TO XK€ camoe, C
UIEHTUYHBIMM OLIYIIEHUSIMU COOCTBEHHOIO «SI»
KaK CaMOCTOSITeJIbHOTO M HEeM3MEeHHOro BO Bpe-
MeHU KMBOTO CYIIeCTBa U TOCJIe TOSBJSIeTCS Ha
CBET YeJIOBeK, Y KOTOporo ¢GopMuUpyeTcs OIyIle-
Hye COOCTBEHHOTO «SI», UITEHTUUYHOE OLIYIIEHUIO
COOCTBEHHOTO «S» WMHAVBUIOB, VIIEAIIUX W3
SKM3HU, TO 3TO O3HAYaeT, YTO UAEHTUYHbIEe OIILy-
IIeHMsI COOCTBEHHOTO «S» YIeAINX U3 XKU3HY UH-
IVBUIOB CIMIUCh, KaK Kalljiv, B OAHO OIIyllleHue
COOCTBEHHOIO «SI», TaK Kak SIBJISIIOTCS OOHUM U
TeM JKe OIIyIIeHNeM COOCTBEHHOTO «SI», KoTopoe
¥ BO3POAMIIOCH BHYTPU I'OJIOBHOTO MO3Ta TOSIBUB-
IIIerocs Ha CBET YejIoBeKa.

VcaoBus, TIpM KOTOPBIX BEPOSTHOCTH (popmu-
POBaHMUS UIEHTUUYHBIX OIIYIIEHUII COOGCTBEHHOTO
«5I» KakK CcaMOCTOSITEJIbHOI'O ¥ HEM3MEHHOI'O BO
BpeMeHM KMBOTO CYyIecTBa Cpeay YIIeAIuX U3
SKM3HM U TTI0CJIe MOSIBUBIINXCSI HA CBET MHIMBUIOB
TOBBIIIAETCSI, CBOJSITCS K TOMY, UTO WHIVBUIBI
IO/DKHBI OBITH OZHOIO TOJIa M ONHOM pPacoBoOii
MIPUHAIIEKHOCTY, UMETb CXOIHYIO apXUTEeKTypy
HEPBHOJ TKAaHM I'OJIOBHOTO MO3Tra ¥ COOTBETCTBO-
BaTb IIPM CBOEM MOSIBJIEHUM Ha CBeT ITOXOXUM
BpEMEHHBIM U TEPPUTOPUATBLHBIM (haKTOpaM.

KonuuecTBO Bapmaiuii CamMOCTOSTENbHOTO U
HeM3MeHHOTO BO BpeMeHM KIMBOT0 CYIIecTBa IIpu-
BSI3aHO K KOJIMYECTBY Paboumx 37€KTPOMAarHuT-
HBIX COCTaB/ISIIONINX BHelTHero ¢)oHa, y4acTBYIO-



AKTyasIbHbIE UCCTIEOBAHUS * 2026. N227 (313)

€ ounocodus... | 83

X B BO3OYKAEHUM BUOpaIMii MUKpPOUACTULL B
HEPBHOJ TKaHM r'OJIOBHOTO MO3ra.

Kaknplii yesmoBeK OLIyIIaeT HEM3MEHHYI0 BO
BpeMeHM BUOPAINI0 MUKPOUYACTULL BHYTPU TOJIOB-
HOT'0 MO3Ta, HO BO3/Ie/iCTBOBATh M YIIPABJISTh 3TOM
BUOpAaIlMeii C TOMOIIbIO CBOEr0 CO3SHAHMS UeJIOBEK
He MOXXeT, TaK Kak B IJaHHOM CJIyyae ero CO3HaHue
TOJIBKO KOHCTATUPYET BMOpAILMIO Uepes3 OIlyIle-
HHe, JIUIIEHHOE CBOEI MCUXMUECKON COCTaBJISIO-
mei, u3-3a CyIIeCTBOBAHMS OCOOEHHOCTM, CBSI-
3aHHOI CO BpeMeHeM IIOSIBJIeHUSI BUOpaLluu u
dbopmupoBanus cosHaums. OInylieHKue 30ech —
9TO OIIyIIeHNe COOCTBEHHOTO «SI» KaK caMOCTOsI-
TEJIbHOTO ¥ HEM3MEHHOTO BO BpeMeHMU JXUBOTO CYy-
1IIecTBa.

B coumyme cyiiecTBYIOT pa3iuMyHble MHTEP-
MpeTauyuy COOGCTBEHHOrO «SI» UeloBeKa, CBSI3aH-
Hble, B OCHOBHOM, C JIMYHOCTBIO UYeJI0BEKa, €ro
SMOLIMSIMU, TIOBeJeHMEeM U T. II., U3MEHSIOIIMEeCs
B TeueHMe xu3Hu. CobcTBeHHOE «SI» KaK CaMOCTO-
SITeJIbHOE U HeM3MeHHOe BO BpeMeHM >XKUBOe Cy-
1IeCTBO, B OTJIMUME OT M3BECTHBIX MHTepIpeTa-
1M1, — camo T0 cebe ¥ ITOC/e YXO/a YeIoBeKa M3
SKM3HM BO3POSKIAETCS B CO3SHAHMMU ITOSIBUBIIIETOCS
Ha CBeT JIPYyroro, HO B TO 5kKe BpeMsl TOTO >Ke CAaMOTO
TIO «IIaCIIOPTY» YeJIOBeKa.

IIpekpaTUThb CYIIeCTBOBaHME OIIYLIEHM CO6-

CTBEHHOTO «SI» KaK CaMOCTOSTEbHOTO U Heus-
MEHHOTO BO BpeMEH JKMBOTO CYIIeCTBa, BO3HMKA-
IOIMX B CO3HAHMM TIpeCTaBUTENEl ueoBeye-
CKOTO pojia, MOKHO, HaIIpUMep, ITOCPEACTBOM MC-
KyCCTBEHHO CO3[IaHHOTI0 A€ PHOTO aITOKaIUIICHCa.
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REPRESENTATION OF A REPRESENTATIVE OF THE HUMAN RACE

Abstract. The substantiation of the presence of a physical substance inside the human brain, which changes the

concept of man as a biological organism, is given.

Keywords: brain, consciousness, electron, neuron, vibration, radiation, self, sensation, rebirth, representation.
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acrupaHT, MexxayHapoaHbI MHHOBALIMOHHbLIV yHUBepcuTeT, Poccus, r. Coun

ITPOKYPOP, EI'O 3AJAYU U IIOJTHOMOYUSA
B YI'OJIOBHOM CYAOITPOU3BOCTBE

AHHomauus. Cmamus nocesujeHa Uccied08aHu NPoYeccyalbHslx NOJTHOMOUULI NPOKYPOpd 8 Y20l108HOM CY-
donpoussodcmee Poccutickoii @edepayuu. A8mopom aHANUIUPYOMCs HOPMAMUBHblE OCHOB8bL desimeslbHOCmuU
NPOKYpOpa Kax KJouea020 yuacmHuKa y20J108H020 poyecca, peanusyruiezo GyHKyuu y20,108H020 Npecnedos8aHust
u ob8uHeHus1. Paccmampueaemcs coomHouleHue NoOHIMuii «y207108Hoe npeciedogaue» U «008uUHUMeNbHAs des-
meibHOCMb» 8 KOHMeEKCMe HayuHblx KoHyenyuii, skatouas nodxodst M. C. Cmpozosuud u co8pemMeHHbIX UCCNe00-
samerneti. Ocoboe sHUMAaHUe yoesisiemcs npago3auumHoli pyHKyuu npoxypamypel, esimexaroujeti u3 e€ KOHCMu-
myyuoHHo-npasosozo cmamyca (cm. 129 Koncmumyyuu P®) u 3akoHa o0 npokypamype, a makce poiu npokypopa
Kak zapadma cob1i00eHus npas u c80600 uei08exa U 2parcoaHuHa Ha 0ocydebHoli u cydebHoii cmadusix y207108H020
npouyecca.

Kniouegsle cnoea: npokypop, yzonosHoe npecnedogsaue, 008uHUmMeNbHASL JessmenbHOCMb, NPOKYPOPCKUL
Had3op, npedeapumenvHoe CJle0cmaue, NOJIHOMOUUS NPOKYPOPd, Y20JI08HbLl NPOYecc, Npago3aujumHas yHKyus,

30KOHHOCMb.

AKTyaHbHOCTb BBIOPAHHOJ TeMbI 00YC/IOBIEeHA
TeM, UTO BOIIPOC, Kacatommiics 3pheKTUBHO-
CTU OCYILECTBJIEHUSI YTrOJIOBHO-IIPOLECCYaIbHOMN
gesTesbHOCTU B Poccuiickoit @epepauyin u ee Co-
OTBETCTBUSI TPeOOBAHMSIM 3aKOHHOCTY, BO MHO-
TOM 3aBUCUM OT YCIIEIIHOM peanu3alnuu CBOUX
(yHKIIMIT B YTOJIOBHOM IIpoliecce IIPOKypopa, KO-
TOPBII TPOA0/IKAET OCTABAThCSI OMHUM U3 KITI0Ue-
BbIX YUYACTHUKOB YIOJIOBHOTO CyJONIPOMU3BOLCTBA,
MIPUTSATUBAsE BHUMaHMue ucciaegosareneit. Ilpa-
BUJIbHOE OMpeJiesieHre M MOHMMaHMe MPOoIecCy-
aJIbHBIX TMOJHOMOYMI MPOKYpOpa B YTOJOBHOM
Mpoliecce MMeeT KJIKUYeBOe 3HaueHue, 3aKiaajbl-
Basi OCHOBY pacCMOTpeHMe HallpaBIeHWil ero fes-
TeJIbHOCTY U ToIHOMOuMii. B ¢T. 5 YIIK P® npo-
LleCcCyaibHasl [IeSITeIbHOCTD, OCYILECTBJIsIeMast
CTOPOHOJ OGBMHEHMS B LENSIX U300IMUEHUS T10-
I03peBaeMoro, 06BMHSIEMOIO B COBEpPIIEHUM TIpe-
CTYIUIEHUS, OlpeJiesieHa KakK yrojJOBHOe IIpeciie-
IOBaHMe, a IoJ OOBMHEHMEM IIO[Ipa3yMeBaeTCs
yTBepKAeHMEe O COBEPIIEHUN ONpeleIeHHbIM JIN-
LIOM JlesiHUSI, 3allpellleHHOTO YTOJOBHBIM 3aKO-
HOM, BBIIBMHYTOE B MOPSIKE, YCTAaHOBAEHHOM
VIIK P®. [TepeueHb yUaCTHUKOB CO CTOPOHbBI 0OBU-
HEHMSI 3aKOHOJaTe/ b HAUMHAET C MPOKypopa (IJI.
6 VIIK P®). Ha3bIiBas JOKHOCTHBIX JIMII, 00SI3aH-
HBIX OCYIIECTB/ISITh YTOJIOBHOE IpecyiefjoBaHMe,

3aKOHOZATe/b TakKe MepPBbIM yKa3bIBaeT MPOKY-
popa. TakumM 06pa3oM, UCXOAsT U3 OYKBAJIbHOTO
ToJNIKOBaHUsA HopM VYIIK mpoKypop peanusyroT
dbyHKIMI0O 06BMHEHUST U (YHKIUIO YTOJIOBHOTO
npecienoBaHus. OgHako KoHCTUTyUMs yrnomu-
HaeT (DYHKIMIO YTOJIOBHOTO IIpecseloBaHMs], He
yrnomuHast GyHKI[MIO O6BUHEHMS.

B HayKe eCTb KOHILIEMIIVSI OOBUHUTEIBHOI J1es-
TesbHOCTU. O Heit ucan euje M. CTporoBud, Ko-
TOpBII (paKkTHUecKM CTaBMI 3HAK pPaBEHCTBA
MesKIy YTOJIOBHBIM IIpeciiefjoBaHMEeM ¥ OOBMHU-
TeIbHON HesiTenbHOCThIO [8]. COBpemMeHHbIe aB-
TOPBI HAIIOJHU/IM 3TO MOHSATHE HOBBIM COZLEepiKa-
HMEM ¥ KOHKPETU3UPOBAIN.

O6BUHUTETbHAS IeSITeTbHOCTD SIBJISIETCS Kpae-
YTOJbHBIM KaMHEM B MeXaHU3Me YTroJIOBHOTO
mpotiecca, obecrieuMBalOIMM KaK MCIIOTHEHUe
MpaBOCYOVs, TaK U 3aLUTYy IIPaB BCEX YUaCTHUKOB
npotecca. B coBpeMeHHbIX yCI0BMSIX ee 3HaueHue
He yTpauMBaeT CBOE} aKTyaJbHOCTH, a HAIIPOTUB,
TpebyeT TIIOCTOSSHHOI'O COBEpPUIEHCTBOBaHUSI U
BHMMaHMS.

BakHO TOJYepKHYTh, YTO CAaKeHHas paboTa
OpraHoB, 3aHUMAMONIMXCSI OOBUMHUTENLHON [es-
TeJIbHOCTBIO, HAIpSIMYI0 BAMSET Ha BbIHECEHMUE
CIIpaBell/IMBbIX PellleHuii U NoAepKaHue 3aKOH-
HOCTH B 00111ecTBe. I[I0CKOIBbKY YTOJIOBHOE TTpecye-
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JIIOBaHlMe, OXBAThIBAKOIIEe BCe ero (GOPMBbI, MOKET
3aTparuBaTh pas/iMUHbIe aCHeKThI KMU3HU 0OIIe-
CTBa, HEOOXOAMMO TOAIEePKUBATh OATAHC MEXKIY
HeoO6X0MMOCTbIO HaKa3aHMsI BUHOBHBIX U COBJIIO-
JleHeM IIpaB Yejl0BeKa, MpeIbsBJIsis MaKCUMalb-
HYI0O 00BEKTUBHOCTD U ITPOGEeCCUOHATN3M.

B KOHeYHOM MUTOTe, yCrieX OOBUHUTEIbHOI Jie-
SITEJIbHOCTY U3MEPSIETCS HE TOJIBKO B IPAMOTHO-
CTU BbIHECEHHOIO IIPUIOBOPa, HO U B Bepe obIie-
CTBa B CIpaBedIMBOCTb MPaBOBOI CUCTEMBI, UTO
SKM3HEHHO BaXKHO IJIS1 PAa3BUTUS U CTaOMUIbHOCTY
IMPaBOBOI'0 rocygapcTBa.

Taxkum 06pa3oM, B YTOJIOBHOM IIpOIlecce Mpo-
KypOp He SIBJISIeTCSI OPTaHOM, KOTOPbII OCYIIeCTB-
JISIeT TOJbKO (PYHKIMIO 00BMHeHMs. [IpoKypaTypa
B YTOJIOBHOM IIpoliecce — HarJsAHbIi IpuMep OT-
paskeHusI MPUHLIMITA CyOCUIMAPHOCTY BETBEI BiIa-
CTHU, TIpU 3TOM y Hee CTaTyC opraHa, KOTOpbIii He
BXOOUT HU B OAHY U3 BETBEI BIACTU U SIBJISIETCS
rapaHTOM NPUHIMIIA TPOMOPLMOHATBHOCTY Aes-
TeJIbHOCTY BeTBeli rocyJapCTBEHHO BIaCTH.

[TonHOMOuMs 1pokypatypsl Poccuiickoin ®e-
Iepaluy, CBsI3aHHbIe C y4acTueM IPOKYpPOpPOB B
paccMOTpeHUM e CyJaMu, peanansyemble B Iie-
JISIX 3allUTHI MpaB U CBOOOI IpaskiaH, a TakkKe
OXpaHSIEMbIX 3aKOHOM MHTEPECOB OOIIeCTBA U
rocymapcrsa (1. 3 ct. 1, ct. 35 3aKoHa 0 IpOKypa-
Type), CIeAylT U3 ee KOHCTUTYLMOHHO-TIPaBo-
BOTO CTaTyCa, HaXOIsIero 3akpervieHue B CT. 129
Koucturyunu PO.

MO>KHO TOBOPUTH, UTO peann3anus MpaBo3a-
HIUTHOM JesiTeIbHOCTY IPOKypopa Mpu pacCMOT-
pPeHUM YTOJOBHBIX el CydaMM SBJISIeTCS MepBo-
ouepenHOi 3aauell, UMEHHO yJyacTue MpoKypopa
B YTOJIOBHOM Mpollecce B KayeCTBe HAJ30pPHOTO
opraHa Ha JOCyIneGHO CTaayum 1 B KaueCcTBe 00BU-
HUTeJISI HeIlOCPeICTBEHHO B Cye JaeT JOIOTHM-
TeJIbHbIe TapaHTUM COOIIOAEHMS] MpaB U CBOOO
YyeJIOBeKa U IpakmaHuHA. OTO — MOATBEPXKIeHMe
TIPOSIBJIEHNUST TIpUHIMIIA cybcuauapHocTu. Ilo-
TOMY UTO MMEHHO IIPOKypaTypa 00/1aaeT MMOoJTHO-
MOUMSIMU IIJI1 obecrieueHus] KOHCTUTYIIMOHHBIX
rapaHTuii 3allUThl IpPaB M CBOOOI UeJOBeKa U
rpakJaHMHa B yTOJIOBHOM Iipouecce [4, c. 194].

[TpoKypop BBITIOJHSIET MHOTOYMCAeHHbIe 3a-
Jauy 1 06/71aJaeT MIUPOKUMU IOTHOMOUMSIMHU, KO-
TOpble 06eCIeuYrBaT CIIPaBedIMBOCTh M 3aKOH-
HOCTb Ha BCeX 3Tamax Ipoliecca. Ero yuyactue B
YTOJIOBHOM CYy[IOTIPOU3BOACTBE HAuMHAETCs 3a-
JIOJITO A0 TpefaHus Jiejia Cyly U MPOI0/DKaeTcs 0
BBIHECEHMST OKOHUATeIbHOro cyaebHoro akra. Oc-
HOBHbIE 3a7lauy IMPOKYpOpa BKIIOUAIOT B Cebs
HaJI30p 3a COOI0IEHMEM 3aKOHHOCTH B ITPOLIECCY-
anbHBIX AEVCTBUSIX COTPYAHMKOB IPaBOOXpPaHM-

TeJIbHBIX OPTaHOB Ha CTaAuM MpenBapUTETbHOTO
paccimenoBauus. TIpoOKypop, MCXOnsl U3 TIPUHIIU-
TI0B 3aKOHHOCTY, 060CHOBAaHHOCTY U CIIPaBeIJIN-
BOCTH, BBIIBUTAeT OOBMHEHME WM OTKa3bIBaeT B
HeM, PYKOBOJCTBYSICbh JaHHBIMM COGPAHHbIX JOKa-
3aTebCTB. OH TaKKe MOXKET IIPMHMMATD pelieHue
O HaIlpaBJIEHUY YTOJIOBHOTO Jiejia B CY, MM TIpe-
KpallleHU!M YTOJIOBHOTO MpecjenoBaHus. IT0MHO-
MOUMSI TIPOKypOpa IMPOCTUPAIOTCS Ha ydacTue B
CymeOHbIX 3aceIaHMsX, TIe OH BhICTYIIaeT KaK roc-
yIapCTBEHHbINI OOBMHUTENb, TIPEACTABISS MHTe-
pecsl 0611eCTBa U rOCyIapcTBa. B 3Toi ponu mpo-
Kypop 00si3aH J0Ka3aThb BMHOBHOCTb OOBMHSIE-
MOT0, IIPEICTaBJISISA CYIy COOTBETCTBYIOIINE JOKa-
3aTeJIbCTBA U IOBOIbI, KOTOpbIE TMOATBEPKIAIOT
o6BuHeHue. OIHAKO B C/Iyyae, eCyiy Ha CTaAuu Cy-
Ie6HOTO pa36MpaTeabCTBA MPOKYPOP MPUXOIUT K
BBIBOAY O HEJOCTAaTOUYHOCTM [OKa3aTeJIbHOI
6a3bl, OH MOXEeT M3MEHUTh WIM CHSITb OOBMHE-
Hue [6, ¢, 150].

IToMMMO 3TOro, IPOKYpPOp HajeleH MpPaBOM
MIPMHECEHUS TPOTEeCTa Ha pPelmeHus U IeiCTBUS
OpraHOB IpeIBapPUTEbHOTO CJIEICTBUS U TO3HA-
HMSI, €CJIY OHYM HapyIIaloT Tpe6oBaHMs 3aKoHa. OH
TaKKe OCYILECTBJISIET KOHTPOJIb 38 UCIIONIHEHNEM
CyHeOHBIX aKTOB, BKIIOUASI IIPUTOBOPOB M ITOCTA-
HOBJIEHMI CyIOB, ¥ MOKET OCITApUBATh MX B BbI-
MIECTOSIIUX CYAeOHbIX MHCTAHIVSX ITPY HAJTUUUA
OCHOBaHMII 1S IepecMoTpa. B cBoeit gesiTesbHO-
CTU TIPOKYPOP IOKEH GbITh 6eCIIPUCTPACTHBIM U
00BeKTUBHBIM, AEMCTBYS UCKIIOUUTENBLHO B paM-
Kax 3aKOHAa ¥ PYKOBOACTBYSCh HOpMaMM MOPaJIU U
rpaBabl. Ero Muccys 3aKI04YaeTcs B 3alMATe MTPaB
¥ cBO6GO, TpaskIaH, MHTEPECOB OOIIECTBA, a TAKKe
B obecIieueHUM MPaBOIOPSIKa M MpemoTBpalle-
HUY COBEpIIEeHMS HOBBbIX ITPECTYIUIEHUIA.

[TogBoAs UTOT BBINIECKA3aHHOMY, XOTEJIOCh Obl
OTMETUTH, UTO, HECMOTPSI Ha BCe 3aKOHOIATE/b-
Hble HOBOBBEIEHMS TTOJTHOMOYMS TIPOKypopa B
YTOJIOBHOM CYZIOIIPOM3BOMCTBE IO CUX IIOpP OCTa-
I0TCSI HEOJHOPOIHBIMM TI0 CBOEMY COZEPSKaHUIO.
OueBUAHO, YTO MPOKYPOPCKMIT HAA30p 3a Opra-
HaMU MpeIBapUTEIbHOTO CJIeCTBUS TpeOyeT 0Co-
60ro BHMMAaHMS, TIOCKOJbKY, KakK IIpaBUJIO,
VMMEHHO TIpeaBapuTeIbHOE CIeICTBME POU3BO-
IUTCS TIO IeJlaM O TSDKKUX M 0CO00 TSDKKUX TIpe-
CTYIUIEHUSIX, TPEOYIOMMX MPUMEHEHUST KECTKUX
Mep MPOIeCCYaTbHOTO MHPUHYXKIeHUs. VIMeHHO
II03TOMY OpraHbl IPeABAPUTENbHOTO CIeICTBUS
IOJKHBI OCYILECTB/ISATh CBOIO MESITEIbHOCTh ITOf,
Ha/I30pOM ITPOKypopa. B TakoMm ciaydyae akTyasb-
HBIM OCTAaeTCs BOIIPOC IO BO3pAalleHUI0 ITPOKY-
popy IpaBa BO30YXIaTh U PaCCIeIOBaTh YTOIOB-
Hble gena. OmHako, 6osiee 1eaecoo6pasHbIM ObIIO0
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6B BEPHYTb UX MPOKYPOPY TOJIBKO B UaCTU BO3-
OY>KOeHMSI M paccyieJoBaHusT YTOJIOBHOTO fiefia B
OTHOIIEHUYM JINIIb CIENUATbHBIX CYyOBEKTOB.
Tawke cienyer BHecTu nsMeHeHusi B YIIK PO B
cdepe npemocTaBieHNs] MPOKYPOPY MpaBa yyacT-
BOBaTh B CJI€ICTBEHHBIX AEMCTBUSIX UM TIPOBO-
IUTbH CJIe[ICTBEHHBIE AeICTBUSI CAMOCTOSITENIbHO, B
CTy4yastx, Korjma 3TO OYHeT SBISTHCS 00beKTUBHO
HeOoOXOIMMBIM. DTO B CBOIO ouepeb Tpe6GyeT mpo-
JO/KeHMSI HAyYHBIX MCCAe0BaHMIA U IUCKYCCUiL B
o6macty pedOpMUPOBaHMS YTOJOBHOTO 3aKOHO-
JaTeNbCTBA C I[eIbI0 YCTPAHEeHUS CYIIeCTBYIOIIen
IIPaBOBOJ HECOTJIACOBAHHOCTM.
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JIABPOBA Anena CepreeBHa
CTyAeHTKA, XepCOHCKUIi TOCYIapCTBEHHbIN Mefarormueckuii yaupepcuret, Poccusi r. CKagoBCK

OUCKPUMHWHAIVIA )KEHIIVVH HA PbIHKE TPYJIA:

CTPYKTYPHbDIE BAPBEPbDI, TEH/IEPHBIE PA3PbIBbI

N ITPOTUBOPEYNS ITPABOBOI'O PEI'VJIMPOBAHUS
B COBPEMEHHBIX DKOHOMMKAX

AHHomauus. Vccnedosanue aHanusupyem peHomeH OUCKPUMUHAYUU HEHWUH HA PbiHKe MpY0d 8 pa3sumsix
U paseusaruuxcs IKOHOMUKAX, (POKYCUPYSICb HA nepexode om opmanbHo20 paseHcmed K (pakmuueckomy Hepa-
8eHcmey. Aemop 0oKa3svleaen, Umo COXpaHauilecs 2eHOepHble paspslésl 8 onjaame mpyod, KapbepHoti MoOUIb-
HOCIMU U 3aHAmMocmu 00YCI08/1eHbl He OJIbKO NPSIMbIMU 3aNPemuimenbHsiMu NPAKMUKAMU, HO U CUCMEMHbIMU
CMPYKMYypHoIMU Oapbepamu, 8KI0UAS 2eHOEPHYI0 cezpezayulo npogeccuti, «CmekIsSHHbIL NOMOJIOK», a Makice
paccoenacosatue mexdy mpyoossim, cemeliHblM U AHMUOUCKPUMUHAYUOHHBIM NPABOM. Bbis6/1eHO 0CHOBHOE NPO-
mueopeuue: npu 0eKAapamueHoM paseHcmee U Haauuuu aHmMuoUCKPUMUHAYUOHHBIX HOPM PbIHOK Mpyod 80Cpo-
U3800UM nampuapxamHsie nammepHsl, 4o mpebdyem cmelweHus akyeHma ¢ (popmansHo-puduUecKoli 3auuma!
HA UHCMPYMEHMbl NO3UMUBHOLT OUCKPUMUHAYUU U KOPROPAMUBHOLI 01N8emMCcmMeeHHOCMLL.

Kniouegsle cnosa: JuckpumuHayus xeHuwuH, pelHoK mpyod, zeHoepHblli paspwlé 8 onjiame mpyod, CmeKIsH-
Hblli NOMOJIOK, 2eHOepHAs cezpezayusi, mpydosoe Npaso, aHmMuOUCKPUMUHAYUOHHOEe pe2yauposaHue, NO3UMueHas

JucKpumMuHauusl.

ITocTaHOBKA MPOG/IEMbI

[OucKpUMMHALMS SKEHIIMH Ha pbIHKE Tpyaa
OCTaAéTCs OHONM U3 HauboJee YCTOMUMBBIX U BOC-
MPOU3BOAMMBIX (DOPM COLIMATbHOTO HepaBeHCTBa
B COBpPEMEHHbIX 5KOHOMMKax. HecmoTpst Ha dop-
Ma/JIbHOE 3aKpervieHue MPUHIIMIIA paBeHCTBa
IIpaB MY)KUMH U KEHIIMH B KOHCTUTYLIUSIX 6OJIb-
HIMHCTBA rOCYJapCTB, a Takke HajJuuue creryma-
JIM3UPOBAHHBIX aHTUAVCKPMMUHALIMOHHBIX 3aKO-
HOB, TeHAepHbIe Pa3pbIBbl COXPAHSIOTCS MO KO-
YyeBbIM IIOKa3aTe/IsIM: YPOBHIO 3apabOTHO IIJIATHI,
IOCTYITy K YIpaBJeHUYeCKUM IMO3ULIUSIM, BepTU-
KaJIbHOM ¥ TOPU3OHTAIbHOM ITpodecCuoHaTbHOM
MOOMIIbHOCTH. TTocTaHOBKAa MpPo6IeMbl B OOIIEM
BUAE 3aK/II0UaeTcs B BbISIBIEHUM MeXaHM3MOB,
IIOCPEeACTBOM KOTOPBIX (OpMasIbHOE IIPaBOBOE
paBeHCTBO TpaHchopMupyetcss B (akTuyeckoe
HepaBeHCTBO, a TaKKe B aHaIM3e MPOTUBOPeUNs
MeXIy AEeKIapupyeMbIMM HOPMaMy U pPeajbHOM
MMPaKTMKOI HaliMa, OIUIaThl U MPOABMKEHUS. AK-
TYaJIbHOCTb Te€MbI OOYCJIOBJIEHA KaK COLMATIbHO-
9KOHOMUYECKUMU TIOCTAeACTBUSIMU (HeIOIMoJTy-
yeHHbIN BBII, 66 JHOCTDb JOMOXO03SICTB C JKEHILM -
HaMM-KOPMWIbIlaMM), TaK ¥ TeOpeTUUEeCKOil 3Ha-
YMMOCTBIO: JUCKPUMMHALVSI Ha PhIHKE TPpya CIIy-
SKUT MHAMKATOPOM HeCOBEepIIeHCTBA MPaBOBBIX
CUCTEM, HEeCIIOCOOHBIX ITOJIHOCTHIO HEMTpanmnso-
BaTh JeiicTBYE HeOPMATbHBIX MHCTUTYTOB U CTE-
PEOTUIIOB.

AHa/IM3 MOCIeIHUX MCC/IeTOBAaHMII U Iy0-
JIMKaIun

B coBpeMeHHOJI 5KOHOMMUYECKOV U MPaBOBOM
JUTEPAType CIOKUIOCh HECKOJbKO KITIOUEBBIX
MOJX0/IOB K aHA/IM3Y TeHIePHOM IUMCKPUMMUHALIUA
Ha DpbIHKe TpyHda. Heoknaccuueckue Teopun
(T. Bekkep) OOBSICHSIOT TUCKPUMMUHAIINIO <BKYCOM
K IMCKpUMMHaIIMU» paboToaarTeseii, paGOTHUKOB
MU KJIMEHTOB, OOHAKO KPUTUKYIOTCS 3a abcTpa-
TMPOBaHME OT CTPYKTYPHBIX hakTOpoB. HCTUTY-
IMOHA/IbHBIE U (PEMMHUCTCKME IKOHOMUYECKME
nogxonasl (C. beppu, Ix. HenbcoH, I1. VHrnaHm)
aKkIeHTUPYIOT BHMMaHMe Ha TeHJepHOi cerpera-
uyu rpodeccuit («CTeKISIHHbIE CTEHDI»), HESIBHBIX
MpaBuUiax IPOABYDKEHUS («CTEKJISIHHBIN I10TO-
JIOK»), a TaK)Ke Ha HeJloOlleHKe TPy/la B <3 KEHCKUX»
npodeccusx (yxof, 0bpasoBaHue, COlMaIbHAasI pa-
6ora). IIpaBoBbie wucciaemoBanus (C. dpegmaH,
K. MakkuHHOH, b. BappeTT) aHanu3UPyIOT 3BOJIO-
LIMI0 aHTUAVMCKPYUMMHAIIMOHHOTO 3aKOHOJIATElhb-
cTBa OT MoAe/ GOpMaTbHOTO paBeHCTBA (OAVHA-
KOBOe€ o0palleHne ¢ OOMHAKOBbIMM CyObEeKTaMM) K
MO e/ CyOCTaHTUBHOTO PaBeHCTBA (YUET haKkTu-
YeCKUX pasanuuii ¥ MoTpeGHOCTe), BKIoYas MH-
CTPYMEHTBI TIO3UTUBHOM AUCKPUMMHAIUU. OM-
mpuyeckue pabotsl (Biaran, 3. oo, K. T'on-
IVH) J€MOHCTPUPYIOT YCTONUYMBOCTb TeHIepHOT0
pa3pbiBa B OIIATe Jaske IOC/Ie KOHTPOJIS 3a 00b-
eKTUBHBIMU XapaKTepUCTUKAMM TTPOU3BOIUTENb-
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HOCTH, YTO YKa3bIBaeT Ha AeiicTBUe HeuKcupye-
MbIX (aKTOPOB, BKIIIOUAS MUCKPUMMHAIIMIO TIPU
HaliMe U paclipefeaeH M ITOBbIIIEHNIA.

BoimeneHne HepenéHHBIX MPoo6IeM

HecmoTpst Ha 3HaUNTEbHBIN ITPOrpecc B IOKY-
MEHTUPOBAHUU AUCKPUMMHAIIUY, OCTAKOTCS IVC-
KYCCMOHHbBIE M HepellEéHHble acrnekThl. Bo-mep-
BbIX, HEJIJOCTATOUHO IMPOSICHEHAa MPUpPOo/a YyCTOM-
YMBOTO paspbiBa MeXmy (HOpMaJbHBIMM IIPABO-
BBIMM 3ampeTaMy ¥ TpaKTUKaMM pbIHKA Tpymda:
SIBJISIETCSI JIM 9TO CAeICTBMEM HeLOCTaTOUHOCTU
MPaBOBbIX CPELICTB, HEJOCTATOUHO ITpaBoIpuMe-
HUTEJIbHOV aKTUBHOCTU WM Xe TNTyBOKO yKope-
HEHHBIX KyJIbTYPHbIX CX€M, KOTOpbIe 3aKOH He MO-
SKET M3MEHUTh 6e3 MOIMOJHUTETbHBIX MeXaHMU3-
MOB. Bo-BTOpBIX, OCTAETCSI MasoU3yueHHO Iud-
(bepeHIMAVS IUCKPUMUHALIMOHHBIX 3 (hEKTOB B
3aBUCUMOCTM OT TlepeceKaroInxcsl KaTeropuii
(paca, Kiacc, BO3pacT, HaJIM4ue AeTeli, MHBaIU/I -
HOCTb), UTO TpebyeT pa3pabOTKM MHTEPCEKIIMO-
HaJIbHBIX Mojeeit. B-TpeTbux, MUCKYCCUOHHBIM
ocTaércs Borpoc 06 3b(ERTMBHOCTY Pa3IMIHbIX
TUIIOB IMPaBOBOI'O pearnpoBaHMs: 3aIpeT MPsSIMOii
IUCKPUMMHAINMM, 06SI3aHHOCTD TOKA3bIBAHMSI JJIsI
paboromaTeysi, KBOTbI, OO0SI3aTeJbHbINl ayaUT
OIJIAThI TPYJa, KOPIIOPATUBHBIE TJIAHBI MHOT'000-
pasus. OTCYTCTBYyeT KOMILJIEKCHAs MO/Jie/ib, MHTe-
rpupyloiias 5KOHOMWYecKue, IpaBoBble, COLIMO-
KyJIbTYpHBIE ¥ OpraHM3alVOHHBbIE (aKTOPbI B
enyHoe 00bsSICHEHMEe BOCIIPOM3BOACTBA HepaBeH-
CTBa.

Ieap ncciaemoBaHus

Llesibr0 HACTOSIIEN CTaTby SIBASETCS IIPOBee-
HMYe MeXAUCHUIUIMHAPHOTO aHaau3a AUCKPUMM-
HallMy KeHIIMH Ha PbIHKe Tpyjla uepe3 IpU3MY
MpOTUBOpeUMsT MeXay (GopMaJbHBIM ITPABOBLIM
pPaBeHCTBOM M (aKTMUYECKMM HEpaBeHCTBOM B
oIviaTe, 3aHSITOCTM M Kapbepe. 3amaum: 1) BbI-
SIBUTh OCHOBHBIE (DOPMBI U MeXaHU3MbI TUCKPU-
MUHaNuM (Ipsimasi, KOCBeHHasl, CTPYKTypHasi); 2)
MPOaHA/IM3UPOBATh K/IIOUeBble ITPaBOBbIE CTPaTe-
T'UY TIPOTUBOAECTBUSI AUCKPUMMUHAIIUN U UX M-
MUPUYECKYIO 3PGEeKTUBHOCTD; 3) ONIpeaeTnTh, KaK
reHJiepHble HOPMbBI M MHCTUTYTBI CeMefHOro
rpaBa (OTIIyCKa I10 YXOIy, HaJIOr0oGIoKeHMe, T0-
CTYI K JEeTCKUM YUpeKIeHMSIM) B3auMOoIei-
CTBYIOT C TPYAOBbIM IIPaBOM, YyCWIMBAs WIN
ocyIabasise  AUCKPUMMHAIIMOHHBIE 3(QeKThI; 4)
TIPeIJIOKUTb OOBSICHUTEIBHYIO MOJIE/Tb, MUHTETPY-
PYIOIIYIO MHAMBUAYyaTbHbIe, OpraHu3al[MOHHbIE U
MHCTUTYIMOHAJIbHbIE YPOBHM aHaau3a; 5) olle-
HUTb, B KaKOi CTeIeHM CYIIECTBYIOIIME MepbI
CITOCOOHBI YCTPAHUTDh AVCKPUMMHALIMIO, a B Ka-
KOJi — JINIIIb CMATYUTH €€ Hambosiee rpybbie Mpo-

SIBJIEHMSL.

Pe3ynbTaThl UCCIETOBAHUSI M MX 00CYKIe-
HUe

AHanM3 OUCKPUMMHAIIMM KEHIIWH Ha pPbIHKE
TpyJa He0OXOAMMO HayaTh € Kiaaccuduranmm ee
OCHOBHBIX hopM. [Tpsimast IucKpUMMHAIMS (OTKA3
B HaiiMe, TOHVKEHME OIUIaThbl, YBOJbHEHME IIO0
MIpU3HAKY 1ona) popMaibHO 3arpelnieHa IouTH BO
Bcex ropucaukuusax O3CP, omHako MpoOmoJ/iKaeT
(buKcupoBaThCS B TEHEBBIX MPAKTUKAX M B CTpa-
Hax CO CjabbIM ITpaBOIIPpMMeEHEHMEM. 3Hauu-
TeJIbHO 60Jiee PacIpoOCTPAHEHHOI U CJIOKHO ISt
JIOKa3bIBaHMS SIBJISIETCS] KOCBEHHAsT IUCKPUMMUHA-
LIMST — HeMTpaabHble HA MEPBbIi B3IJISIT KPUTEPUU
(HampuMep, TpeOGoBaHMe TIOJTHOM 3aHATOCTH, He-
HOPMMPOBaHHOTO rpadmka, KOMaHAMPOBOK), KO-
TOpbIE CUCTEMATUYECKM CTABST SKEHIIVH B HEBBI-
roJlHOe TIOJIOKeHMe W3-3a UX acCMMMEeTPUYHOI
Harpysky II0 yXOOy 3a AETbMU U JIOMOXO3SIi-
CTBOM. B poccuiickolt mpakTuKe TUIIMYHBIMU IIPU-
MepaMU SIBJISIIOTCSI TECTUPOBaHMe Ha «<BO3MOYKHbBIE
IeKpeThl» IIPY HaliMe MOJIOIbIX SKeHIIMH, a TaKKe
HerJlacHOe IIpaBUJIO, COTJIACHO KOTOPOMY >KeH-
IIYHA C MaJIeHbKMM Pe6GEHKOM He MOKEeT 3aHU-
MaTh PYKOBOISIIYIO JO/KHOCTb. Ha CTpyKTypHOM
YPOBHE [eVICTBYeT TeHJAepHasi cerperamus Ipo-
(eccuii: KeHIMHBI KOHIIEHTPUPYIOTCS B OI0IKET-
HOJi cdepe (o6pa3oBaHMe, 3MPaBOOXpaHEHNE, CO-
LMajabHble YCAYTM) U B HU3KOOIJIAUMBAEMbIX I10-
3UIUSIX YaCTHOTO CeKTopa (TOProBsl, aJMUHU-
CTPUPOBaHMeE), TOIAA KaK BHICOKOAOXOHbIE WH-
>)KkeHepHble, IT- u ynpaBieHYeckue CHenyuagibHO-
CTU OCTAIOTCSI MYKCKMMM. DTa Cerperamnysi BoC-
TPOU3BOUTCS uepe3 TeHJlepHble CTepPeOTUIIb
npodopueHTaluy, paspbiB B OIIaTe BHYTPU ce-
TPErMpoOBaHHbBIX OTpacaeil U OUCKPUMMHAIMOH-
HbIe MTPAKTUKY [IPYU MMPUEME B «MYKCKME» podec-
CUN.

Ocoboro BHMMAaHMS 3aCAyKMBaeT ¢GeHOMeH
«CTEKJISTHHOTO IMOTOJIKa» — HEBUIVIMBIX, HO peaJb-
HbIX 6apbepoB, OTPAaHUUMBAIOIINUX MMPOABUKEHME
SKEHIIIVH Ha BBICIINE YIIpaBJIeHUeCKUe MO3ULIMN.
OMIMpUUecKye MUCCIeJOBAaHNS ITOKa3bIBAIOT, UTO
JIOJIST SKeHIIUH Cpefy TeHepaJbHbIX IUPEKTOPOB
KoMmItaHuit 13 crivcka S&P 500 monrue gecsatume-
TUs He mnpesbimaeT 5-10%, mpuuém 3TO He CBSI-
3aHO C OOBEKTUBHBIMU Pa3INUMUSIMU B KBATMUPU-
Kanyy. MexaHM3Mbl BKIIOUYAKOT: HESIBHBIN KPUTE-
pUil «KyJbTYPHOTO COOTBETCTBMSI» (male culture
fit), HegocTaTOK mOCTYyIa K He(POpMaIbHBIM CETSIM
(old boys' network), mpeaB3sSITOCTb MpPU OLIEHKE
OJHOTO M TOTO K€ TOBeIeHUST Y MY>KUMH (pemu-
TEeJIbHOCTD) U JKEHIIVH (arpeccMBHOCTD). Hapsgy
CO «CTEK/ISTHHBIM ITOTOJIKOM» CYIIECTBYET «CTEK-
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JITHHBIV 3CKanaTop» (MY>KUMHBI B «<;KEHCKUX» TIPO-
(deccustx GbICTpee IPOJABUTAIOTCS Ha PYKOBOASI-
1ye MO3ULNN) U «JIUIIKUIA TT0JT» ((KeHIIMHbBI OCTa-
IOTCST Ha HU30BbIX IMO3UIMSIX HE3aBUCUMO OT 06-
pasoBaHus). IIpaBoBbie OTBETHI Ha 3TU Gapbepsl
BKiIoualoT B crpaHax EC u CIIIA ob6si3aTenbHOe
pacKkpbITHe TeHIePHOTO COCTaBa COBETOB OUPEK-
TOPOB, KBOTHI (Hanmpumep, 40% OJs1 KEHIIUH B
Hopserun, l'epmanun, @Ppanunn), a Takke 06s13a-
TeJbHbIe TeHJepHble ayguThbl, KOTOpble MOKa3bI-
BalOT HEOAHO3HAUHbBIE PE3Y/IbTAThI: KBOTHI YBEIM-
YMBAIOT MIPeJCTaBUTENbCTBO, HO HE FapaHTUPYIOT
peabHOTO BIMSIHYS, @ ayIUThI 6€3 CAaHKI[UIT JIETKO
UTHOPUPYIOTCS.

LleHTpasibHOE TMPOTUBOpEUME COBPEMEHHOTO
PBIHKA TPY[ia CBSI3aHO C pacCOIIacOBaHUEM MEXIY
TPYOOBBIM M CeMEVHbIM MpaBoM. Bce pasBuThie
CTpaHbl MPeAOCTaB/SIOT >KEHIIMHAM OTIYCK IO
O6epeMeHHOCTM ¥ PoJaM, a TakKe IPaBoO Ha YXO[I
3a pe6éHKoM. OHAKO, YEM [TUTENILHEE U IIeipee
TaKOi OTIYCK (B psifie CTpaH [0 3 JieT C coxXxpaHe-
HMEM MeCTa), TEM BbIllle PUCK AUCKPUMMHALIUK
MIpy HaliMe: paboTomaTe M parMoOHaIbHO AeAyII-
pYIOT Oymylnye WM3OepskKKM U3 OXKMIOAeMOoil 3ap-
IUIaThl MM BOBCE MCKIIIOUAIOT JKEHIIMH U3 Iynia
KaHIMUAATOB. boiiee TOro, OTCyTCTBME NOCTYITHBIX
U JOCTYITHBIX T10 IleHe MeTCKUX YUPEeXIeHUI BbI-
HY>XKJaeT JXeHIMH ocje OTIycKa MepexoauTb Ha
HEeIIOJIHbIN pabounii IeHb MM BOBCE BhITaAaTh U3
pPBIHKA TPy/a Ha rofbl — YTO BeAET K MOTepe KBa-
JuduKanmmu, paspbiBy B Kapbepe U TMOXKMU3HEH-
HOMY OTCTaBaHMIO B 3apaboTKaxX. IMIMpPUUYECKMe
Mccaeq0BaHMs MOKa3bIBAIOT, YTO B cTpaHax CKaH-
IVHaBUU C KOPOTKMMM, HO XOpOIIO OIjlauMBae-
MBIMM OTITyCKaMM U pPa3BUTON MHGPACTPYKTYPOIi
yXo[la 3a IeTbMU TeHIepHbIli pa3pblB MMHMMAJIEH,
TOrAa Kak B CTpaHax C JJIUTeJbHBIMM OTITyCKaMMU
U ge(ULIUTOM SIC/Ieli paspbIB BeluK. Takum o6pa-
30M, BIIOJIHE GIarOHaMepeHHbIe MepPbl «3aIINThI»
MaTEepPUHCTBA MOTYT 060pauMBaThCS CTPYKTYPHOI
IVCKPUMMHALMEN, ec/i He COMTPOBOXKIAIOTCS T1e-
pepacipeneneHeM YXOJ0BOI Harpy3ku Ha rocy-
JapCTBO Y MY>KUMH.

BaxkHbIM pe3yabTaTOM MWCCAeOBAHUS SIBJISI-
eTcs BbIsIB/IeHMe (peHOMeHa «HaJIora Ha MaTepuUH-
ctBO» (motherhood penalty): skeHIIIMHBI C IeTbMU
3apabaThIBalOT CUCTEMATUUECKM MEHbIIE, YeM
6e3/leTHbIe JKEHIIVHBI, TOTJA KaK MYKYMHBI C
IeTbMMU — CTOJIBKO JKe MJIU Jaxke OoJblie (OTIIOB-
ckasg mpemus). [JIUCKpUMMHALMOHHbIE MeXa-
HU3MBI 37eCh MHOroobpasHbl: paboTomaTenu
TIpeIIoaraloT, YTO MaTh 6yeT MeHee IpefgaHHa
paboTe, yaile 6paTh OOJbHMYHBIE; MATepU Ieii-
CTBUTENbHO 4Yallle BBIHYXXJEHbl MCI0Jb30BaTh

ruokue (GopMbl 3aHATOCTM C MEHbIIEl OIIaTOi;
KpoMe TOTO, JIe/ICTBYeT CTaTUCTHUUYEeCKast JUCKPU-
MMHAIMSA — paboTomaTesb He 3HaeT KOHKPETHYIO
MaTh, HO Mu36eraet BCeX SKEHIIMH IEeTOPOTHOTO
Bo3pacTa. [IpaBoBbIe cpe/icTBa, TaKMe KaK MpSIMoit
3aIpeT BOITPOCOB O JIeTSIX Ha cobecel0BaHNN, 10-
KasaJiM CBOIO HM3KYI0 3(PGEeKTMBHOCTb WU3-3a
CJIOSKHOCTM KOHTPOJISI U ToKa3biBaHMsI. bosee meii-
CTBEHHBIMM OKa3bIBAIOTCS 3alpeT Ha 3amuch Ie-
peroBopoB, aHOHMMM3allUsI pe3loMe, a TaKxke
KOMIIEHCAllMOHHbIE MeXaHU3Mbl — Halpumep,
06s13aTesIbHOE ITyOJIMYHOE PACKPhITIE PA3HUIIBI B
orjiaTe MeXAY MYKYMHAMM M SKeHIIMHAMMU IO
OIVHAKOBBIM Ho/KHOCTSIM (Mcmanaus, Benuko-
OpuTaHuS).

DKOHOMMYECKMEe TMOCAeACTBUS OUCKPUMMUHA-
LMY BBIXOJST 32 paMKU MHAMBUAYaJIbHOM Hecpa-
BennuBocTU. CormacHo pacuétam MB® 1 Bcemup-
Horo 6aHKa, yCTpaHeHMe TeHIepHbBIX Pa3phIBOB B
3aHSATOCTU U OIIaTe MOXKET YBeJIUUUTb COBOKYII-
HbIit BBII pa3BuThix cTpad Ha 15-25% (Tak Ha3bI-
BaeMblIli «TeHIOEePHbIN AUBUAEHI»). IMCKpUMMHA-
LIMSI TakKke BeJIET K HEONTUMMAIbHOMY paciipejie-
JIEHUIO TAJIAaHTOB: JKEHIIMHbBI OTCEKAIOTCS OT IPO-
dbeccuit, Tme UX TPOU3BOAUTENIHHOCTD MOIJIA ObI
OBITh BBICOKOJ (HAIIpMMep, MaTeMaTHKa, MHXeHe-
pus), U CKOHLIEHTPUPOBAHbI B HU3KOIIPOU3BOAU -
TeJIbHbIX CeKTopax. Ha MakpoypoBHe 3TO CliepsKu-
BaeT MHHOBAILIMM 1 SKOHOMMUYECKUI POCT.

Takum 06pa3oM, IUCKPUMMHAIMS KEHIIMH Ha
PBIHKE TpyIa MPeAcTaBsieT COO0¥ CIOXKHBIA CH-
CTEeMHBIVi (DeHOMeH, KOTOphI/i He MOXKET ObIThb
MIPeoAOIEH OMHUMM 3aripeTaMu. TpebyeTcs caBUT
oT Mojiesin GOpMaIbHOTO paBeHCTBA («3aMpeTUTh
IUCKPUMMHAIINIO») K MOZEeIM Cy6CTaHTUBHOTO
paBeHCTBa, MpeAIonaraiolleii akTMBHOE BbIpaB-
HMBaHMe TO3ULMI Yepe3: 1) MO3UTUBHYIO IUC-
KpUMMMHAIMIO (KBOTHI, IlieJieBOe peKpyTMUpOBa-
HMe); 2) ayJUT U TIPO3PAYHOCTD OTUIAThI; 3) MHBE-
CTULIMYM B OOIIleCTBEHHOE obecreveHyue yxoma 3a
IeTbMU; 4) Mepbl 10 IPUBJIEYEHUIO OTLIOB K Ce-
MeHBIM OOSI3aHHOCTSIM (HerepegaBaeMble OT-
IIOBCKME OTITyCKA); 5) cyme6HYI0 M agMUHMUCTpa-
TUBHYIO IIPAKTUKY, 00/1€TYAIONTYI0 GpeMs JOKa3bl-
BaHMS JIJIST UCTIOB (TIepeHoC 6peMeHM JOoKa3bIBa-
HMSI Ha paborozparess). be3 TakuMx KOMITJIEKCHBIX
Mep MpaBOBasi CUCTEMa PUCKYeT OCTaBaThCsl B
ponu Ta/uIMaTUBa, (UKCUPYIOIIET0 HAPYIIEHMUS
3aJHMM UYMCJIOM, HO He CITOCOGHOTO IMpeaoTBpa-
TUTb UX CTPYKTYPHOE BOCITPOU3BOACTBO.

BeiBog,

[IpoBen€HHOE MCCIefOBaHME AUCKPUMUHALIN
SKeHIIMH Ha PbIHKE TPy[a [03BOJISIeT CAeaTh P,
BBIBOJIOB. BO-MepBbIX, AUCKPUMMHALIMS CYIIlie-



AKTyasIbHbIE UCCTIEOBAHUS * 2026. N227 (313)

2 IOpucnpyzpennys | 90

CTBYeT Ha TPEX YPOBHIX: WHIUBUAYAIBHOM
(IpedB3sITOCTh paboTomaTesisi), OpraHM3alMOH-
HOM (HeIlpo3pauHble IIPpOoLenyphl, KyJIbTypa) M UH-
CTUTYIIMOHAIBHOM (paccorjiacoBaHue TPYyIO0BOTO,
CeMeiHOr0 M COLMaJAbHOIO IpaBa). Bo-BTOpLIX,
(dhopManbHOe MMPaBOBOe PaBEHCTBO IpPM 3arpeTe
MPSIMOV AVCKPUMMHALIMY OKA3aJ10Ch HELOCTATOY-
HBIM: COXPAHSIOTCS KOCBEHHAsl IVICKPUMMUHAIUS,
CTPYKTYpHas cerperamnus ¥ CTeKISIHHbIN MOTOOK.
B-TpeTbux, KIOUEeBbIM MPOTUBOPEUMEM SIBJISIETCS
3¢ dexT «Hajora Ha MaTEPUHCTBO» U ACUMMET-
pUYHAas yX040oBas Harpy3Ka, KOTopasi IpeBpaliaer
HelTpaJbHble KPUTEPUM IIOJHON 3aHSITOCTU B
IUCKpUMMUHALIMOHHbIE TI0 (aKTy. B-ueTBEpTHIX,
Haubosiee TMEPCHEKTUBHBIMM  VHCTPYMEHTaMM
MIPU3HAIOTCSl He pernpecCBHbBIE 3aIIpeThbl, a Mepbl
TO3UTUBHOM OUCKPUMMHALUY, [PO3PAYHOCTU
OIUIaTbl M  TepepacnpeneyieHus  yXOLOBOM
Harpy3ku. B-msIThIX, IUCKPUMMHALIMS Ha DPbIHKE
TpyJa HAHOCUT U3MEepUMbIi 3KOHOMUUECKUIA
yiep6 BceMy OOIIECTBY, TOITOMY €€ yCTpaHeHMe
SIBJISIETCSI HE TOJIbKO BOIIPOCOM CITPaBelJIMBOCTH,
HO ¥ 9KOHOMMYECKOi 3 (PeKTUBHOCTH.
[lepcriekTyBBl [OaAnbHEMIIMX MCCIeOOBaHUI
BKJIIOUAIOT: KOMIApaTUBHbBIN aHanu3 3¢eKTuB-
HOCTM Pa3aMUHbIX MoJiesieli aHTUAUCKPUMMUHALIN -
OHHOTO pEeTyJMPOBaHMS, MHTepPCEeKLUMOHaIbHbIE
UCCIIeNOBaHMS, YUUTHIBAKOIIYME B3aMMOJENCTBUE
T10JIa C Pacoii, BO3pacTOM, MHBAIUIHOCTBIO; KOJIN -
YyeCTBEHHbIE OI[eHKM 3KOHOMUUYECKUX MOTepb OT
IVUCKPUMMHALIMM B CTpaHaX C pasaMUYHBIM YpPOB-

HEeM pPa3BUTHSI; SKCIIePUMEHTa/IbHbIEe MCC/Ieq0Ba-
HUSI TTIOBEIEHYECKUX MHTEPBEHIINI [T CHUKEHUS
HeSIBHOJ TIPeaB3sATOCTM paboTomaTesieil; a Takxke
QH/IM3 OOJTOCPOYHBIX IMOCAEACTBUI yOanEéHHOM
paboThl ¥ LMAPOBU3ALIMYU OJISI TeHIePHOIo Hepa-
BEHCTBA.
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DISCRIMINATION OF WOMEN IN THE LABOR MARKET:
STRUCTURAL BARRIERS, GENDER GAPS, AND CONTRADICTIONS
IN LEGAL REGULATION IN MODERN ECONOMIES

Abstract. This study analyzes the phenomenon of discrimination against women in the labor market in devel-
oped and developing economies, focusing on the transition from formal equality to actual inequality. The author
argues that the persistent gender gaps in wages, career mobility, and employment are not only caused by direct
discriminatory practices, but also by systemic structural barriers, including gender segregation in professions, the
"glass ceiling," and the mismatch between labor, family, and anti-discrimination laws. The main contradiction has
been identified: despite the declarative equality and the existence of anti-discrimination norms, the labor market
reproduces patriarchal patterns, which requires shifting the focus from formal legal protection to tools of positive
discrimination and corporate responsibility.

Keywords: discrimination against women, labor market, gender pay gap, glass ceiling, gender segregation, la-
bor law, anti-discrimination regulation, positive discrimination.
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HOBUMNYKOB Baagumup AnekceeBuu

CTY[IeHT,
YIbSIHOBCKMI TOCYIapCTBEHHBIN MeJarormdeckuii yausepcurtet, Poccus, r. YIbSIHOBCK

ITPABOBOE PEI'VVINMPOBAHUE BPAYHOTI'O JOT'OBOPA:
ITPOBJIEMbBI ITPABOBO¥ ITPUPO/IbI Y ITIPABOITPUMEHEHUSA

AHHOmMauus. B cmamoe paccmampueaiomcsi 80npocsl NPasoeozo pezyauposaqust 6pauHozo 0o2080pa 8 poc-
cutickom npaee, €2o ucmopuieckoe CmaHosieHue, npasosads npupodd, a makxice Haubojiee 3HAUUMBblE NPOOIEMbl
3aKII0UEHUs, U3MEHEeHUs, paACOpXceHUS U NPpU3HaHus HedelicmeumenvHsiM. Ha ocHoge aHanusza 3akoHooameio-
cmea, JOKMpuHsl U cy0eGHOl NPaKmMuKuU 8bl16/11emcsl CMEWAHHbLl xapakmep 6pauHozo 002080pa, couemaroujuti
aNleMeHmbl 2paxcdaHckoeo u cemeliHozo npasa. OmoenvHoe 8HUMAHUe Y0eneHo NnpodnemMam 3aujumsl umyuje-
CIMBEHHbIX NPA8 CYyNpy208 U COOMHOULEHUI0 OpauH020 d02080pa ¢ uHmMepecamu Kpeoumopos u HaciedHukos. Jleaa-
emcs 8v1800 0 He0Ox00UMOCMU OdbHeliliezo CO8epUIeHCMB08AHUS HOPMAMUBHOZ0 pe2yIUuposaHus 6pauHozo 0o-
2080pa, 8 Mom uucie 8 uacmu ez2o deticmeus nocjie cmepmu 00H020 U3 Cynpy2oe.

Kniouegsle cnoea: cemelinoe npago, umyujecmeeHHole OMHOWEHUs Cynpy20s, Npasosas npupoda, Hedeticmeu-

meJibHOCmb, USMEHEHUE aoeoeopa, HacnedosaHue.

pauHbIil AOTOBOp 3aHMMAaeT 0C060e MeCTO B

CUCTeMe CeMeifHO-TIPaBOBbIX U TpaXkJAaHCKO-
MPaBOBBIX KOHCTPYKLMIA, IMOCKOJIbKY TO3BOJISIET
CyIpyram 3apaHee omnpeneauTb UMYILECTBEHHbI
PEXKUM Y CHU3UTD PUCK KOHGMIMKTOB IIPU PacTop-
SKeHUM 6paKa. AKTyaJIbHOCTb MCCIeqOBaHMs 00y-
CJIOBJIEHA TeM, UTO, HECMOTPSI Ha pacipocTpaHe-
HMe HAHHOTO MHCTUTYTA, CyoeOHble CIIOPBI, CBSI-
3aHHbIE C U3MEHEHMEM, PACTOPKEHMEM U OCIIapy-
BaHMEM OpayHbIX TOTOBOPOB, MPOJOJIKAIOT OCTa-
BaTbCs 3HAUMUTENTbHBIMM, & MPABONPUMEHUTENb-
Hasl IIpaKTUKa — HeOJHOPOTHOMA.

VicTopyyecky MHCTUTYT JIOTOBOPHOTO pery/n-
POBaHMS UMYIIECTBEHHBIX OTHOIIEHUI CYIIPYTOB
BOCXOJIUT K APEBHEPUMCKOMY MIPaBy, IJe OH pac-
cMaTpuBajIcs Kak popMasibHas CIesika, MMeomas
06s13aTeIbHYIO CUITY. B 3apyOesKHbBIX ITPaBOIIOPSI -
KaX, B YaCTHOCTM BO ®paHUuUM UM AHIINMU, Opay-
HBIV TOTOBOP TaKKe MOJYUYMJI Pa3sBUTHE 3HAUM-
TeJIbHO paHbllle POCCUIACKOTO 3aKOHOaTeabCTBa.
Bo ®paniium oH 6b11 3akperuied B Kogekce Harmo-
neoHa 1804 roma, a B AHIVIMM ITIOCTEIIEHHO cop-
MMpOBaJiach TpPaKTUKA TPU3HAHUS IOTOBOPOB,
pPEeryImpyommux MMYIIEeCTBeHHbIe IIpaBa CyIpy-
TOB.

B poccuiickoii MMpaBOBOi MCTOPUM GpadyHbIii
JIOTOBOP A0JITOe BpeMsI He MMeJl TIPSIMOT0 3aKOHO-
JaTeJbHOIrO 3aKpervieHus. B TopeBOIOLMOHHBII
Tepuos, MMYIIeCTBEHHbIE OTHOIIEHUSI CYIPYTroOB
PEryIuMpoBaIUCh TPEUMYIIECTBEHHO I€PKOB-
HBIMM ¥ OOBIYHBIMM HOpMaMu. B coBeTckuii me-
pMoJ, HAMpPOTUB, IPUOPUTET TOJYUMIT PEXUM

OBIIIHOCTY MMYILECTBA, a CBOOOZA JOTOBOPHOTO
peryamMpoBaHus ObUIa CYIIECTBEHHO OrpaHMYeHa.
JInib ¢ npuHsaTuem CeMeitHOTo Komekca Poccuii-
cKoit @emepaliuy OpauyHbIii TOTOBOP MOMYUMI
ITOJIHOIIEHHOEe HOpMAaTUBHOe opopMIIeHM e KaK ca-
MOCTOSITeIbHBIN MPaBOBOJ MHCTUTYT.

CoBpeMeHHOe 3aKOHOATe/IbHOe olpefeieHne
6pauHoro goroBopa sakpermieHo B CK PO 1 mo3Bo-
JISIeT CyNpyraM WJIM JIMIIaM, BCTYMAIOMIM B Opak,
YCTaHOBUTh [JOTOBOPHON peXMM MMYIIECTBa,
ompefeNuTh IpaBa 1 06I3aHHOCTHM 10 B3aUMHOMY
cofepsKaHMI0, yUacTUIO B JOX0OlaX, HECEHUIO pac-
XOJI0B U TIOPSIAKY pasferna umyliecTBa. BmecTe ¢
TeM 3aKOH OTPaHMUMBAET HpeaMeT 6PauHOro J0-
roBOpa UCKIIOUNTETbHO UMYII[eCTBEHHBIMU OTHO-
IIeHMUSIMU, YTO BbI3bIBAeT AUCKYCCUM O €0 IPaBo-
BOJ IIpupoje. B JOKTpUHE BBIAENSIOTCS TPU IO/ -
X0Oa: TpakgaHCKO-IIPaBOBOM, CeMEeTHO-IIPaBo-
BOil M cmemaHHbli. Hambosmee 060CHOBAHHBIM
MIpefCcTaBasIeTcss MMEHHO CMeIIaHHbI IIOAXO,
TIOCKOJIBKY GpavHblii TOTOBOP CBSI3aH Kak C rpak-
JlaHCKO-TIPaBOBBIMM ITpaBMIaMM O CAeIKax, Tak U
co crienu(mUKOoi ceMeiHbIX OTHOIIEHMIA.

Ocoboe 3HaueHMe MMEIOT BOIPOCHI 3aKII0Ue-
HUsT 6pauHoro Jgorosopa. OH MOKeT GbITh 3aKJ/II0-
YyeH KaK JI0 ToCyIapCTBEeHHOI perucTpaiiuy 6paka,
TaK U B Iepuop, 6paka, mpu 006s3aTeIbHON MUCh-
MeHHOJ (opMe ¥ HOTapMaTbHOM yIOCTOBEPEHU.
[Tpu 3TOM 3aK/IIOUeHMe OTOBOpa 10 PErUCTpaIum
6paka HOCUT OTJIaTaTe/lbHbIii XapakTep. [IpakTuka
TIOKa3bIBaeT, YTO OpauyHblii JOTOBOP MOKET MC-
M0JIb30BaThCs HE TOMbKO KaK CPefCTBO YIIOPSAO-
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YyeHUs MUMYILeCTBEHHbIX OTHOILIEHNI1, HO U KaK Me-
XaHM3M 3alIUThl OT BO3MOXHBIX 3JI0yIIOTpebITe-
HUI1, B TOM YMCJIe CO CTOPOHBI KPEIUTOPOB JINOO
HeJT00pOCOBECTHOTO CYIIpyTa.

[Tpo6eMbl BOSHMKAIOT M Ha CTaguM M3MeHe-
HUSI, PACTOPSKEHMS U TIPU3HAHMS OpavyHOro AOTO-
BOpa HeNeVCTBUTE/NbHbIM. 3aKOH AOITyCKaeT U3-
MeHeHMe U pacTopskeHue JOoTroBopa I0 corJalie-
HUIO CTOPOH B HOTapuasibHOI (opMe, a TaKKe
ocriapuBaHye JOroBOpa B Cyme6GHOM IOpPSIIKe TI0
ocHOBaHMIM, pexycMoTpeHHbIM ['K PO 11 CK PO.
Han6o1ee 3HaUMMbIMM OCHOBAHMSIMM HeIeCTBI-
TEJIbHOCTU SIBJISIIOTCSI YCIOBMSI, CTaBsIME OLHOTO
13 CYMPYTOB B KpaliHe He6GIarompusiTHOE MOJIOKe-
HMe, a TaKke HeCOOTBETCTBME TOTOBOpPA OOIIVM
TpeGoBaHusIM K caenkam. CymeOGHas MpakTUKa
MOATBEPXKIAEeT, YTO OLIEHOYHAasl KaTeropus
«KpajfHe HebIaronpusTHOE MOJI0KeHMe» Tpebyer
MHOVBUAYAIBHOTO MOAXOAA B KaKIOM KOHKpET-
HOM fere.

OTnenbHOTO BHUMAaHUSI 3aCAy)XMBaeT IIPoO-
6sieMa COOTHOIIEHMSI OpavyHOro [OroBopa C
HacaeACTBEHHBIMM IMPABOOTHOIIEHMUSIMU. B meii-
CTBYIOIIIEM 3aKOHO/ATe/IbCTBE OTCYTCTBYET YeT-
KOe yKasaHyue Ha Cyap0y OpayHOro JOTOBOpa B
cyyae CMepTU OJHOTO M3 CYIIPYTOB, UTO MPUBO-
IUT K pa3HOUTEHMSIM B ITpaKTyKe. ITO CO37aeT He-
OIpeJieJIeHHOCTb He TOJIbKO 151 [IepeXUBILEro Cy-
TpyTa, HO U [IJISI MHBIX HACIeqHUKOB, a TaKKe /s
HOTapMUyCOB U CYHOB. B CBSI3M C 3TUM B Hay4yHOM
JIUTEpaType OOOCHOBAHHO CTaBUTCSI BOIPOC O
HEeOOXOIMMOCTY JOTONHUTENBHON perjaMeHTa-
LMY TIOCJIeICTBUII OPAayHOro JOroBOpa Ha CayJaii
CMepTH OJJHOTO U3 CYyIIPYToB.

Takum o6pa3oM, OpavHbIii AOTOBOP ClIeTyeT
paccMaTpMBaTh Kak BaKHBIN, HO TTIOKa He 0 KOHIIa
COBepLIEeHHBI MHCTPYMEHT IPaBOBOT'0 PETYIUPO-
BaHMSI MMYIECTBEHHBIX OTHOIIEHMIt CYIPYTOB.
Ero panpHejilee pa3BuTue TpebOyeT He TOJIBKO
YTOUHEHMS TIPaBOBOJ IIPUPOJIbI, HO U YCTPaHEHMSI
Mpo6esioB B PEryIMpoBaHUM TOCTENCTBUII €ero
IeiicTBUSI, 0COOEHHO B chepe HaCIeTOBAHMS U 3a-
LIUTBI MHTEPECOB TPETHUX JINII.

BoeIiBOZBI:

1. BpauHblii JOTOBOp B POCCUIACKOM IIpaBe
SIBJISIETCSI MHCTUTYTOM CMEIIaHHOW MpPaBOBOi
MIPUPOLbI, COUETAIOIIMM 37IeMEeHTbI TPaskIaHCKOTO
¥ CEMEIHOTO TIpaBa.

2. OcHOBHbIE TIPOBJIEMBI CBSI3aHbI C OTPaHM-
YEeHHOCTBIO TIpeMeTa AOroBOpa, OIeHOYHBIMU
OCHOBAHUSIMU €T0 HeIeViCTBUTEbHOCTU U OTCYT-
CTBMEM UYeTKO} perjiaMeHTaluyu IIOCAeqCTBUi
CMepPTHU OJHOTO U3 CYyIIPYTOB.

3. Cynme6Has MmpakTMKa ITOKa3bIBaeT HEOOXO-
IVMOCTh 60Jiee TOUHOTO HOPMATMBHOTO 3aKper-
JIEHUS YCJIOBUI 3aK/TIOUEHUST, U3MEHEHUs U TIpe-
KpaleHus: 6payHoro JOroBopa.

4. s noBsimeHust 3GPeKTUBHOCTY UHCTU-
TyTa 11eJIeC006Pa3HO PACCMOTPETh BOIIPOC O CO-
BepiieHcTBoBaHMMU CK P® u I'K PD B wacTu ero
IeiiCTBYMS B HAC/IeICTBEHHbIX ITPABOOTHOIIEHUSIX.
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LEGAL REGULATION OF THE MARRIAGE CONTRACT:
PROBLEMS OF LEGAL NATURE AND LAW ENFORCEMENT

Abstract. The article discusses the issues of legal regulation of the marriage contract in Russian law, its histor-
ical formation, legal nature, as well as the most significant problems of conclusion, amendment, termination and
invalidation. Based on the analysis of legislation, doctrine and judicial practice, the mixed nature of the marriage
contract is revealed, combining elements of civil and family law. Special attention is paid to the problems of pro-
tecting the property rights of spouses and the relationship of the marriage contract with the interests of creditors
and heirs. It is concluded that it is necessary to further improve the regulatory regulation of the marriage contract,
including in terms of its validity after the death of one of the spouses.
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ITMKAPD EnusaBetra BurasibeBHa
cTyaeHTKa, CMOeHCKMI TOCYyAapCTBEeHHbIN YHUBepCcUTeT, Poccus, r. CMOJIEHCK

HayuHulli pykosodumesnv — doyeHm CMONEHCKO20 20Cy0apcmeeHH020 yHusepcumema,
KaHoudam opuduueckux Hayk Ilasenosa Onvea OnezosHa

ITPOBJIEMbI ITPABOBOI'O PEI'YJIMPOBAHUSA
U ITPAKTUKU ITPON3BOACTBA OCMOTPA JXIJIOI'O IIOMEIIEHUSA

AHHOmauyua. Cmamps nocesaujeHa uccnedo8anulo CyuleCmeyowux wpuduueckux U NPaKmuueckux C10MHO-
cmeii, 803HUKANOWUX NPU NposedeHUU NPoyedypsl OCMOMPA HUL020 NOMeWjeHUs 8 Y20108HOM npoyecce Poccuti-
ckoli @edepayuu. AHAIU3UPYIOMCA NPABOBblE HOPMbL, ONPeJeNAIoWUEe OCHOBAHUS U NOPSAJOK 0CyWecmeieHUsl OaH-
HO020 NpoyeccyansHozo Oelicmeusl, 8bI181210Mcs Hedocmamku delicmeynouwjezo 3akoHodamenscmea u npeonaza-

10Mcs nymu ux npeodoneHusl.

Kniouessie cnosa: ocmomp X uJji020 nomeuieHus, y20j108Hoe cyaonpouseoacmso, npoueccya’jibHole HapyuleHus,
OOKasameﬂbcmea, 3auwiuma npae zpa)fcaaH, HENPUKOCHOBEHHOCMb X Uuuwa, HPGGOGOﬁ pexum, ropu@uuecxaﬂ mex-

HUKA, HopmamueHoe pezyiuposaHue, npasonpumeHeHue.

poliecc yroJIOBHOTO pacciaefoBaHuUs U Mmocye-
IYIOIIEeTO TIPUHSITUSL pelleHuil eTepMUHU-
pPOBaH IOPUAMYECKM 3HAUMMBIMM OOCTOSITE/Tb-
ctBaMu. Mx ycTaHOBJeHME OCYUIeCTBJSETCS I0-
CpefCTBOM [A0Ka3aTelbCTBEHHON [esTelbHOCTH,
BKJIIOUAIOLIEIi 9Tarbl COOMpaHusl, BepupuUKaLuu 1
OIleHKM JJ0Ka3aTebCTB, YTO opMUpPyeT aKCUOJI0-
TMUYECKyI0 ¥ MeTOI0JOTMUYeCKyI0 OCHOBY YTOJIOB-
HOro npoiecca. CinencTBeHHbIE OeMCTBUS, peann-
3yeMble CyObeKTaMM CJIe[ICTBEHHbIX OPTaHOB, Xa-
PaKTepU3YIOTCS BbICOKO CTENeHbI0 CIOKHOCTU U
MHOTOTPaHHOCTY, UTO OOGYC/JIOBJIMBAET IMepMa-
HEHTHOEe BO3HMKHOBEHME TeOpeTUUeCKUX U Mpak-
TUYECKUX OUCKYCCUIA OTHOCUTEIbHO KaskIoro 13
HUX, aKIEHTUPYS BHMMaHMEe Ha aMOMBaJ€HTHO-
CTU ¥ KOMIUIEKCHOCTM JAaHHOJ cdephl. B uacTHO-
CTM, TPOBefieHMe TaKOro CJIeACTBEHHOTO [Oeii-
CTBMUSI, KAK OCMOTP, OCOGEHHO B YCJIOBUSIX SKMUJIOTO
ToMellleHus1, COMPSKeHO C  Ompele/€HHbIMU
TpyOgHOCTAIMM. HecMOTpsi Ha 3HAUYUTEIbHBIN
06beM OIMyOIMKOBAHHBIX PabOT MO JAHHOV MPO-
O/eMaTVKe, DS, ee aclleKTOB COXPaHsSIeT CTaTycC
HeIOoCTaTOYHO n3ydeHHsbIX [10, c. 3].

OCMOTD >KMJIOTO TIOMeILleHUST SIBJISIeTCST BaXKHO
YacThIO CJIEICTBEHHBIX OEMCTBUI, HAallpaBJIeHHbIX
Ha YCTaHOBJIEHME OOCTOSITENIbCTB ITPECTYIUIEHNS,
BbISIBJIEHME CJIeIOB M BellleCTBEHHbIX JOKa3a-
TenbCTB. OJHAKO MpaBOBasl perjaMeHTalus JaH-
HOTO MEepPOIPUSITUS BbI3bIBAeT psiA, BOIIPOCOB U
Mpo6JsieM, KOTOpbIE TPEOYIOT MeTaabHOrO pac-
cMmoTpeHus. [1, c. 44].

CornacHo [eNCTBYIOLIEMY 3aKOHOZAATENbCTBY
Poccuiickoit ®emepannum, OCMOTP KMUJIOTO TTOMe-
[IeHUS TIPOU3BOIUTCS B paMKax YTOJIOBHOTO Jesa
U peryaupyeTtcss YToJOBHO-TIPOLIECCYaIbHBIM KO-
gekcom PO (cratpsa 176 VIIK P®). OcmoTtp ocy-
IIeCTBJISIETCS CJIefioBaTesieM JMG0 MTO3HaBaTEIEM
U OO/DKEH TIPOBOOUTHCSI C yYaCTUEM IIOHSTHIX,
€CJIY MHOe He TIPeIyCMOTPEeHO 3aKOHOM.

OmHaKo MpaKTyMKa MOKa3bIBAEeT, UTO OO0 Ie-
HMe BCeX MpolleccyaJbHbIX HOPM 3a4acTylo Hapy-
maetcsi. Hanpumep, OTCYTCTBME TMOHSITBIX IIPU
OCMOTpe JXWJIOTO TIOMEIIeHUs] HepegKO CTaHO-
BUTCSI TIPUYMHONM MPU3HAHUS MTOTYyYEHHbIX AOKa-
3aTebCTB HELOMyCTUMBIMU.

Konctutyuus PO rapanTtupyer KaxkIoMy
MpaBoO Ha HEMPUKOCHOBEHHOCTb KMIMIIA (CTAThSI
25 KoHcturyuum P®). HapylneHue 3TOro Ipasa
BO3MOXHO JIMIIb B CIy4Yasix, NMPenyCMOTPEHHBIX
denmepambHBIM 3aKOHOM. HecmoTpss Ha 9TO, B
MIpaKTUKe BCTPEYAIOTCS CTydyay He0O0CHOBAHHOTO
MIPOHMKHOBEHMS B XKWIMIIE, UTO HapylllaeT MpaBa
rpaxpaH. Hanpumep, B HEKOTOPBIX CUTYaLUSIX CO-
TPYOHUKMU IPABOOXPAHUTEIBHBIX OPTAHOB ITPOBO-
ISIT OCMOTP KWJIBIX TIOMeITe i 6e3 COOTBETCTBY-
IOIIEero CymeOHOro pelleHus], CChIIasiCh Ha HEOT-
JIOXKHOCTh CUTYyallMK. ITO CO3aeT MOUBY JJIs 3J10-
ynoTpebieHnit M HapyIIeHuit 3akoHa [3, c. 206].

Ele omHO mpo61eMoii SIBISIeTCsT HeIOCTaTOu-
Hasl JeTaau3auys HOpM, PeTyJIUPYIIIUX TOPSITOK
MPOBEIEHUsI OCMOTpa SKWIOTO TOMeIlleHUs
[9, c. 12]. 3akoHOZATENBHO HE TPONMCAHBI YETKME
KpPUTEpUM OIleHKM 3aKOHHOCTM OCHOBAHMIA [IJIst
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MpOBeAEeHNsI TAKOTO OCMOTPA, YTO BeJeT K pa3sHo-
YTEHMSIM ¥ OIMOKaM B IPaBONPUMEHUTETbHOM
npaxkTtuke. Kpome TOro, oTCyTCTBYIOT KOHKpETHbIE
Tpe6oBaHMSI K O(GOPMJIEHMIO  Pe3y/JbTaTOB
OCMOTpAa, YTO TaKKe HeraTMBHO CKa3bIBaeTCs Ha
KayecTBe J0Ka3aTe/IbHO 6asbl.

[IpakTHueckoe IpUMeHeHMe IIOJIOKeHUIA 3a-
KOHa CTaJKMBAeTCs C psSAoM TpynaHocteit. Tak,
obecrieyeHyre y4acTusl TTOHSITBIX YaCTO OKa3bIBa-
eTcs1 mpo6ieMaTUYHBIM, OCOGEHHO B yIaleHHBIX
pernoHax wiu HO4Yb. OTCYTCTBME TEXHUUECKUX
cpencTB hUKcaIMK ITPOLiecca 0CMOTpPa TaKKe CHU-
SKaeT KauecTBO COOPAHHBIX JOKA3aTeNbCTB. TakKuM
obpasoM, 3aKOHOZATeJIb CHayaja II03BOJISIET
HapyllleHle, a 3aTeM TOJIbKO TMOJATBEPXKIAeT ero
He3akOHHOCTb. Kak cripaBeaimBo ormeuvaet C. B.
BapuHoB, HepeJ Ko yMa/ieHe ITpaBa Ha HEITPUKOC-
HOBEHHOCTb JXWJIMIIA OKa3bIBaeTCS HAMpacHbIM,
Yype3MepHBIM U BpeOHbIM [2, c. 104].

[ns1 ycTpaHeHMS YKa3aHHBIX HeJIOCTAaTKOB
HeoOXomyuMa KOMIUIEKCHast paboTa 10 COBepIIeH-
CTBOBAHMIO 3aKOHOAATENbHOV Oa3bl. IIpemsara-
eTCs BBECTU IOTOJHUTEbHbIE TapaHTUM 3aIUThI
TMpaB rpaxiaH, AeTaJbHO perjaMeHTUPOBaTh Mpo-
1ieqypy OCMOTpa SKWJIOTO TOMeIeHUs, a Takke
MpeayCMOTPEeTh OTBETCTBEHHOCTb 3a HapylleHue
YCTAaHOBJIEHHBIX TPeOOBAHMUIA.

Takum 06pasoM, IPo6JIeMbI ITPaBOBOIO pPery-
JUPOBAHMS M TIPAKTUKM TPOU3BOACTBA OCMOTpA
SKMJIOTO TIOMEIeHUS SIBJISIIOTCSI aKTyaJIbHBIMU U
TpebyIT KOMILJIEKCHOTO MoIX0/1a K perneHnio. Co-
BepIIIEHCTBOBaHME 3aKOHOATeIbCTBA U MOBBIIIIe-
HMe YpOBHS mpodeccroHanmM3Ma COTPYIHUKOB
MIPaBOOXPaHNUTEIbHBIX OPTaHOB MTO3BOJISAT 0becIie-
YUTh OaJIaHC MEXIY HeOOXOIMMOCTbIO pacciaeno-
BaHMS MIPeCTYIIEHMI U 3alUTO MpaB IpakaaH.

[IpoBeneHHbINI aHaMN3 BBISIBMI CUCTEMHBIN
KOH(QUIMKT MEXIy ITPOLeAypOii OCMOTpPa SKMUIUIIA
B YTOJIOBHOM TIpOllecce M KOHCTUTYIIMOHHBIM Mpa-
BOM Tpak[laH Ha HEIPUKOCHOBEHHOCTh UX AOMa.
[5, c. 28]. Texymas cyme6Has MPaKTUKa, K CoKale-
HUIO, CBOIUT 3TO (PyHIaMeHTaJbHOE MPaBo K YM-
cT0 (GOpMaJBHBIM VMYIIECTBEHHBIM aCIIeKTaM,
yIycKasi M3 BUIY €ro IMTyOOKYIO JIMYHOCTHYIO CO-
CTaBJISIIONTYIO M POJIb B 3all[Te YaCTHO >XKU3HMU.
CrnencTBMeM 3TOTO SIBASIETCS CUTyaIusl, KOTAa CO-
rjacue co6CTBEHHMKA, PAaKTUUECKM He MPOXKMUBA-
IOIIET0 B TTOMEIIeHNUY, MOKET ObITh COUTEHO JI0-
CTAaTOYHBIM, UM, HA000POT, paKTMUeCKuii 06UTa-
TeJIb XUIUIIA, He uMeromuit GopMaabHbIX MPaB,
JIUIIAeTCS] TapaHTUii HeMPUKOCHOBeHHOCTH. [Ipo-
1lemypa MpoBeeHusT 0CMOTpa 6e3 cyaeGHOro pe-
IIeHUsI B TaK Ha3bIBAEMBIX «MCKIIOUUTETbHBIX
orydasix»  IOPOXKIOAeT PUCKM  CyOBEeKTMBHOI

OII€HKM HEOTJIOXKHOCTU Y MOSKET IIPUBECTU K He-
06paTUMBIM TOCAEACTBUSIM JIJIST YaCTHOM SKMU3HM.
Iyia pelieHusT 3TOV MPOGIeMbI TpeOyeTCsT Kapay-
HaJTbHOE M3MEHEHMeE TI0/IX0/Ia VI BHECEHMe MOTpa-
BOK B YT0JIOBHO-TIPOIIECCYaIbHBIN KOfEKC PD, Ko-
TOpbIe ObI Y€TKO YCTAHOBWIIN, UTO pellaoiee 3Ha-
yeHue ISl JauM COTJIacusl Ha OCMOTP SKMUIMINA
yMeeT (GaKT HOCTOSTHHOTO MPOKMBAHMS U VICIIOJb-
30BaHMSI €ro IJIs OpraHM3alyu JUIHOM KU3HU, a
He TOJIbKO (hopMasbHbIii JOKYMEHT O MpaBe co6-
CTBEHHOCTH.
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IKOJIOTMYECKASA ®YHKIVSI COBPEMEHHOI'O 'OCYIOAPCTBA:
ITIPABOBOE PEI'YJIMPOBAHUE, THCTUTYIVOHAJIbHAS CTPYKTYPA
N KPUTEPUU DODPEKTBHOCTU

AHHOmMauusa. B cmamee aHanusupyemcs 3Konozuueckas GyHkyus zocyoapcmaa, e€ npasogoe pezyiuposaHue
U UHCMUMYYUOHAIbHble MeXaHu3Mel. Ha ocHose cpagHumenvHoz0 aHanu3a evldesieHsl Kiouessle Kpumepuu 3¢-
(hekmueHoCmMU: UHCMUMYYUOHAIBHAS YeJIOCMHOCMb, opuduueckas 0053amenbHOCMb Yeaesblx nokaszameeli u

IKOHOMUYECKas cCOCmMosimeJjibHOoCmnb.

Knroueevle cnoea: sxonozuueckass (GyHKyus 20cyoapcmea, oxpama oxpyxcarwouleti cpedsl, 3¢dekmusHocms
ynpaenieHus, npupodooxpaHHoe 3akoHodamenscmeo, CpasgHuUMmenbHoe npasogedeHue.

CospemeHHaﬁ 9KojIormyeckass (PyHKIUS rocy-
JapcTBa mpuobpeTaer ria06aabHbIi XapakTep 1
CTAHOBUTCSI  CUCTEMOOOPA3YIONIMM  3JIEMEHTOM
roCygapCTBEHHOI moymmTuKN. ITog GyHKIMe rocy-
JIlapCTBa IMTOHMMAaEeTCsI OCHOBHOE HarpaBjieHue /iesi-
TeJIbHOCTHU, BbIpaskalolllee CYUTHOCTb ITyOIMYHOM
BjacTu. JIist obIeli Teopuu rocygapCTBa BasKHbI
Takue MPU3HAKM, KaK MOCTOSTHHBIN U HeMpepbiB-
HbIIi XapakTep HesSTeabHOCTH, €€ HOpMaTMBHas
OTIOCPEIOBAHHOCTh, 00ECIIEYeHHOCTh TOoCyaap-
CTBEHHO-BJIACTHBIMM  ITOJTHOMOUMSIMM U ITyO-
JINYHO-TIPaBOBasl HAIIPaBJI€HHOCTb.

B mpokom cmbiciie 3Kojornueckas QyHKIMS
rocyZapCcTBa BK/IOUAaeT TPU OCHOBHBIX HaIlpaBJie-
HMSI: OXpaHy OKpYsKalolllei cpejibl, palloHaIbHOe
MCIIO/Ib30BaHMe MIPUPOIHBIX PecypcoB U obecrie-
YyeHMe JKOJIOTMYecKoii 6e3omacHocTr. OxpaHa U
3alMTa 3KOJIOTMYECKUX MPaB IpaxkJAaH MPOHMU3bI-
BaeT BCce yKasaHHbIe HaIlpaBjieHMs, a obecrieve-
HMe YCTONUYMBOrO PasBUTUS IIPeICTaBIsIET COOOI
CTpaTernuecKylo 1iejib UX peanu3alyn.

[IpaBOBYIO0 OCHOBY B POCCHMM COCTaB/ISIIOT MHO-
TrOypOBHEBAsl CUCTeMa aKTOB C LieHTpajbHbiM De-
IepaJbHbIM 3aKOHOM «O6 oxpaHe OKpYKaloliei
cpenbl» oT 10 ssHBaps 2002 r. N2 7-@3 [2], a Takke
Jxosormyeckast OKTpuHa [4] u CTtparerust 3K0n0-
riyeckoit 6e3onacHocTy 10 2025 ropa [5]. OmHako
MpU OGIIMPHOM 3aKOHOIATEIbCTBE peann3aliys
(OYHKIMM CTAJTKMUBAETCS C CUCTEMHBIMU MHCTUTY-

LIMOHAIbHBIMM Ipo6ieMaMu. [Ijist orleHKu 3¢ dek-
TUBHOCTU WCIIO/B3YIOTCS MHCTUTYIMOHATbHbIE
KpuTepuu (He3aBUCUMBIMI KOHTPOJIb, UYETKOCTb
TTOJIHOMOYMIA), IIpaBOBble (FOpUAMYECKas 00s3a-
TeJIbHOCTbD 1ieJIEBbIX MOKa3aTe/ieil, JeiiCTBeHHOCTh
OTBETCTBEHHOCTM) U 9KOHOMMUECKMeE (HOJIS «3eye-
HBIX» MHBECTULIUIA, yTiIeponoeéMKOCTb BBII).
CpaBHMUTENIbHBINI aHa/MM3 OIbITa 3apyOEesKHBIX
CTpaH IT03BOJISIET BBIAEIUTh TPY 6a30Bbie MOIEIN
peanusanyy 3KOJIOTMIeCKO QyHKIMM, pasanudaro-
Mecs: MHCTUTYLIMOHAIBHBIM YCTPOMCTBOM, mpe-
00/1aAI0NIMMY  TIPABOBBIMM MHCTPYMEHTAMU U
KITIOUEBBIMY KpUTEpUIMU 3DPEKTUBHOCTIH.
CxkanauHaBckas mogenb (Jauusi, OUHASTHONS)
ONMpaeTCs Ha IOPUAMYECKU OOSI3bIBAIOIIME IIejie-
BbIe MIOKA3aTenu U el eHTPaIN30BaHHYI0 CUCTEMY
NpuHATUS pelieHuit. B Ouunauaumn Knumatuue-
ckuit 3akoH (Climate Change Act, No. 423 of 2022)
MMIIEPAaTUBHO 3aKpeIviseT NOCTVDKEHUE YIIepOs-
HOV HelTpanmbHOCTU K 2035 T., UTO MOJIKpPEIUIEHO
MexaHM3MaMM CpeJHeCpPOYHOro TUIaHMPOBAHUST U
perymsipHOi TapJIaMeHTCKOM OTYETHOCTBIO, Mpe-
Bpalasi MoJUTUYECKYIO eKIapalnyio B Iopuamnde-
cKku obecrieueHHOe 00513aTeNbCTBO. [JaTCKMIT OIBIT
IeMOHCTpUPYeT 3P GeKTUBHOCTb MOIEIN «pacipe-
JIeJIEHHOTO YIIPaBJIEHNST» : IIIMPOKME Pa3peInTeslb-
Hble MMOJIHOMOYMSI MYHULIMITAJIUTETOB COYETAIOTCS
C OesTeJIbHOCThIO He3aBUCUMMBIX alle/ISILIMOHHBIX
COBETOB IT0 3KOJIOTMYECKUM U TIJIaHMPOBOYHBIM BO-
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MpocaMm, YTO CO34aET MHCTUTYLMOHATIbHbIE TapaH-
TUM 3alIUTHI MPaB IPAKIAH U XO3SMCTBYIOUIUX
CyObEKTOB, OMHOBPEMEHHO CHIDKAsh KOPPYIILIMOH-
Hble puUcKK. KiroueBbIM KpUTepUeM 31eCh BBICTY-
MaeT MHCTUTYIIMOHAIbHAS 11€JI0OCTHOCTD P BbICO-
KOVi CTeIleHM ITPaBOBOI1 OITpeeIEHHOCT.

slnmoHckas Mojenb peanu3dyeT TeXHOKpaTuue-
CKMit TIOAXO/, TIPM KOTOPOM OCHOBHASI PeryJisiTop-
Hasl Harpy3Ka repeHOCUTCS C 3alPeTUTETbHBIX Mep
Ha CTUMYJMPOBaHME TEXHOJIOTMYECKUX MHHOBA-
uuit. 3akoH 00 sHeproc6epexkeHun (Act on
Rationalizing Energy Use and Shift to Non-fossil
Energy, Act No. 49 of 1979) u HanMOHATBHbIN TUIaH
TTIOCTPOEHMST YIJIEPOHO-HETPATbHOTO O6IecTBa
K 2050 r. OpMeHTUPOBAHbI HAa SKOHOMUYECKHe Me-
XaHM3Mbl ¥ TOCYIHApCTBEHHO-YaCTHOE IapTHED-
¢TBO. DbDEKTUBHOCTh JOCTUTAETCS 3a CUET BbICO-
KOV TeXHOJIOTMUECKOW MUCHUIIIMHBI, MHTErpaun
3KOJIOTMYECKMX CTaHAAPTOB B IPOMBIIIEHHYIO 10~
JIUTUKY U TIOC/IeJOBaTeIbHOTO BHepEeHUSI HauTyd-
HIMX OOCTYIHBIX TEXHOJIOTMI, UTO HAaxXOOUT OTpa-
>KeHMe B OTHOM M3 CaMbIX HU3KUX CpeAy Pa3BUTHIX
9KOHOMMK IIOKas3aTejieii BhIOPOCOB Ha eOVHMUILY
BBII. OnpezgensiomymM KpUTepmeM 4151 JaHHOM MO-
IeNy BBICTYIIAeT pecypcoddPeKTMBHOCTh HAIMO-
HaJIbHOJ SKOHOMVKMA.

AmepukaHckasg mopenb (CIIA) xapakrepusy-
eTcsl BBICOKOJ CTeleHbIo felleHTpaiu3alin 1 3Ha-
YUTEIBHOI POJIbIO CYIe6HOT0 HOPMOTBOPUECTRBA.
EOVHBIA KOHCOMMAMPOBAHHBIN KIMMaTUYECKUNA
3aKOH Ha ¢eiepabHOM YPOBHE OTCYTCTBYET, a pe-
TYJIMPOBaHME BHIOPOCOB MAPHMKOBBIX ra30B OCY-
IIeCTBJSIeTCS MPeUMYIeCTBEHHO Ha OCHOBe 3a-
KoHa o umcToM Bo3gyxe (Clean Air Act, 42 U.S.C.
§7401 et seq.), mpaBOIPUMEHUTENbHAS MIPAKTUKA
o KoTopomy (opMupyercsi AreHTCTBOM IIO
oxpaHe okpykatomieri cpensl (EPA) u mogsepraetcst
TTOCTOSTHHOMY CyZleOHOMY KOHTpPOJI0. CyObeKThI
(dbenmepaiyiu BripaBe BBOAUTb COGCTBEHHBIE, Gostee
SKECTKME SKOJIOTMYECcKMe CTaHIapThl, YTO CO3MAET
TTOIUIIEHTPUYHYIO CUCTEMY IIPUHSITUS peIIeHUiA.
Kputepuem 5@@deKTUBHOCTM B JAHHOI MOMENn
BBICTYIIaeT alaliTUBHOCTh ITPABOBOT'0 PeTyIMpoBa-
HMSI, TIO3BOJISIIONIAsT ONepaTUMBHO pearMpoBaTh Ha
HOBbI€ 3KOJIOTMUYECKMe BbI30BbI UYepe3 MeXaHMU3Mbl
Cyme6GHOTO TpelieieHTa U AeIeTMPOBaHHOIO HOp-
MoTBopuecTBa. OJHAKO OTCYTCTBME KOMILIEKC-
HOTO aKTa BeJIET K pparMeHTapHOCTY KIMMaTHue-
CKOTO PEryJMpOBaHMSI M OTPAaHMUYMBAET BO3MOK-
HOCTb CHMCTEMHOI'O OXBaTa BCEX aCIeKTOB KIMMa-
TUUYECKOM MOJIUTUKNA.

B cpaBHeHMM C pacCMOTPEHHBIMU 3apybdesk-
HBIMM MOJEISIMU POCCHUIICKasi CMCTeMa peaynsa-

UMY SKOJIOTMYECKON (GYHKUUM IOeMOHCTPUPYET
3HAUMTENbHO 00jiee HU3KYIO0 pPe3yabTaTUBHOCTD.
OTmeuaeMble B JOKTPMUHE TPYOHOCTU — pa3pbiB
MeXIY OeKJIapupyeMbIMU LelsIMU U TPaBOIpPU-
MEeHUTEeNbHOM MpPaKTUKOW, (parMeHTapHOCTD
KOHTPOJIbHO-HaA30PHON AEeSATENbHOCTU — BBICTY-
MMaT JIMIIb BHENIHMMM IIPOSIBJIeHUsSIMM Gostee
[JTYOOKUX MHCTUTYIIMOHATBHBIX TUCHYHKIINIA.

KtoueBoii 13 HUX SIB/ISIETCSI OPraHU3aLMOHHAS
pPa300IIEHHOCTh IIPUPONOOXPAHHBIX  OPraHOB.
[TosTHOMOUYMS IO KOHTPOJIIO U HAa[i30py paccpeno-
TOYeHbl Mexnay PocnpupopHagsopom, Poctex-
Ha/30pOM, pETrMOHAJIbHBIMM CTPYKTypamu, a
Takke Pocmorpe6Hamsopom, MUC u Poccesnb-
X03HaJI30pOM, UTO TIOPOXKAAeT AybauMpoBaHMe
byHRUMIT ¥ medopMupyeT  yIpaBiIeHYecKue
cBsi3u. CUTyaluio ycyrybssieT OTCyTCTBUE MyHU-
LMIAJIBHOTO 3KOJIOTMYECKOTO KOHTPOJIS: UCKIIIO-
YyeH)e COOTBETCTBYIONIMX HOPM U3 (dheepaabHOTO
3akoHa B 2006 r. BO MHOTOM JIMIIWJIO OPTaHbI
MECTHOTO CaMOYIIPaBJIeHNST CITOCOOHOCTM OIepa-
TUBHO pearupoBaTh Ha JIOKajbHble HapylIeHUs
[7,c. 75].

He meHee 3HaUMMBI 1ePEKTHI ITPABOBOTO pery-
nupoBaHusi. Ba3oBbiit @emepanbHblil 3akK0oH «O06
OXpaHe OKpyKalollleit cpelibl» COXpaHseT pamMoy-
HbIIl XapaKTep, COAEPKUT TEePMMUHOIOTUUYECKYIO
HeoNpeAeléHHOCTb M MHOXECTBO OTChLIOYHBIX
npenmnucaHuii. 1o HaCTOSIIEro BpeMeHU He ype-
TYJIMPOBaHbl CTATyC 30H SKOJOTMYECKOTo Oef-
CTBUSI, MEXaHM3MbI 3KOJIOTMUECKOTO ayauTa U
CTpaxOBaHMsl, UYTO CHMKAeT peryJsTUBHbBIN IIO-
TeHLMaa OTPaCn.

[IpaBoBast HeOIpeneaEéHHOCTb YCYTy6IsieTcst
KOJUTM3MEN LieJIeBbIX YCTAHOBOK: 3aKOHOJATeNb-
CTBO OTHOBPEMEHHO OpMEHTUPYET Ha IKOJIOTUYe-
CKM OTBETCTBEHHBIVI SKOHOMMYECKUIT POCT U Ha
COXpaHeHMe MPUPOIbI, OGHAKO B YCJIIOBUSIX ChIPb-
€BOJt MOJIeIM 3TU TIPUOPUTETHI BXOAST B IMPSIMOe
poTuBOpeune [6, c. §J.

3aTpyoHSeT pealu3alMi0  3KOJOTMYECKON
GYHKIMM ¥ HeIoc/IeloBaTe/IbHAsl MMILIEMEHTA-
UM MEXKIYHAapOOHBIX 00s3aTeNnbCTB. Poccus
yuactByeT B [lapykckom cornamenun [8], Pamou-
Hoit KouBeHI OOH [9] 06 M3MeHeHUM KIuMaTa
M MHBIX JOTOBOpax, HO MX TpaHcdopmalus BO
BHYTPUTOCYHApPCTBEHHbIE MTPABOBbIE MeXaHU3MbI
ocTaérca ¢pparmeHTapHOi. OGHOBIEHHbIE HALIMO-
HaJIbHO OIpefesisieMble BKJIaAbl IJIUTEIbHOE
BpeMsl He YTBEPXKIAIOTCS, a IPUHSITbIE AaKThl
(Hampumep, Yka3 Ilpesugenrta PO ot 06.08.2025
N2 547 o cokpaleHuy BbI6GpoCcoB) [3] HOCSIT JeKia-
paTUBHBII XapaKTep, He MOAKPEIISISICh CUCTEMOM
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9KOHOMMYECKMUX CTUMYIOB. [Ipy KOHCTUTYLIMOH-
HOM TIPUOPUTETE MEXAYHAPOIHBIX HOPM (Y. 4 CT.
15 Konctutynuu P®) [1] oTCyTCTBYeT CHCTeMHbI
MOAXO[, K X BKIIOUEHMIO B HALIMOHAJIbHOE 3aK0-
HOJaTeJbCTBO, U paTudMUKaIMsI TOrOBOPOB [ia-
JIeKO He BCerJa CONMPOBOXAAETCS CO3LaHUEM pe-
aJabHbBIX TPABOBBIX MEXAaHU3MOB MX UCTIOJTHEHMUSI.

B cucreme QyHKIMI COBpeMEHHOTO Tocynap-
CTBa 3Koioruveckas GyHKUMSI 3aHUMMAeT MeCTO
OJTHOTO M3 OCHOBHBIX HAaIlpaB/IeHUI [esTelbHO-
CTU, OPMEHTVPOBAHHBIX Ha NOALEPKaHME 3KOJIO-
TMYECKOro PAaBHOBECHUS U COIJIAaCOBAaHME SKOHOMM-
YeCKUX, COLMATbHbBIX U TTPUPOAOOXPAHHBIX TTPUO-
puteToB. KitroueBbIMM KpuTEpUsiMU €€ 3P heKTUB-
HOCTM BBICTYIAIOT: MHCTUTYLMOHA/IbHAS 1[€/I0CT-
HOCTb (YETKOe pasrpaHuueHre TMOJHOMOUMIA,
Ha/Muye He3aBUCUMBIX KOHTPOJIbHbBIX U arlelis-
LMOHHBIX MEXaHU3MOB, CKOOPIMHUPOBAHHOCTD
IeViICTBUII OpPraHOB Pa3IMYHOTO YPOBHS), OPUIN-
yeckast 00513aTe/IbHOCTD 1[€IEBBIX IKOJIOTUYECKUX
rokasaresieil, 3KOHOMUYEeCKasi COCTOSITeTbHOCTD
(co3gaHue JeiiCTBeHHbIX CTUMYJIOB JIJIsI MHBECTU-
UMt B IIPUPOIOOXpaHHYI0 chepy M BHeApeHUe
HaWIY4YIINX OOCTYITHBIX TEXHOJIOTUIA).

Kak mokasano mNpoBenEHHOe MCCIeNOBaHMUE,
pOCCUIiCKasl CUCTEMaA peain3anuy SKOJI0TrMIeCKomn
(YHKIIMM He B ITOJTHOV Mepe OTBeuaeT Ha3BaHHBIM
KPUTEPUSM, UYTO TIPOSIBJSETCS B OpTaHM3aIMOH-
HOJi Pa306IIEHHOCTY ITPUPOAOOXPAHHBIX OPraHOB,
MPaBOBOI HeOoNpenenéHHOCTH, KOJUIU3UU ILiefe-
BBIX YCTAHOBOK U (pparMeHTapHOM XapaKTepe UM-
IJIeMeHTalM MeXIYyHapOOHbIX OOroBopoB. Ilo-
BbIllIeHEe 3PGEKTUBHOCTY IKOJIOTUUECKON (PYHK-
MK TpebGyeT He CTOMBKO pPaclIVpeHus 3aKOHOAA-
TeJIbHOTO MacCMBa, CKOJIbKO IOCIeA0BaTeNbHOTO
YCTpAHEeHUS MHCTUTYIMOHAIbHBIX IUCHYHKIINIL:
MpeososieHusT MeXBeIOMCTBEeHHOTo [Iy6inpoBa-
HMSI, BOCCTAHOBJE€HUSI MYHUIIUITAIbHOTO 9KOJIOTY-
YeCcKOro KOHTPOJIS, CO3[JaHUS HOPUANYECKUX Ta-
paHTMIT HE3aBUCUMOTO OOIIEeCTBEHHOTO YyUacTHs U
BBIPAOOTKM €OVHBIX IIpolenyp TpaHchopMalun
MeXIyHapOIHBIX HOPM B HallOHAJIbHOE 3aKOHO-
JaTeJbCTBO. 151 OOCTVDKEHUSI YKa3aHHBIX Lieseii
KoamduKays 5K0JI0TMYeCKOro 3aKOHOIATEIbCTBA
BBICTYIIA€T OJHUM U3 KIIOUEBBIX MPABOBbIX MH-
CTPYMEHTOB. B KauecTBe COMYTCTBYIOIIUX Mep
TpeOYIOTCSI BHECEHME U3MEHEHMII B MHbIe HOpMa-
TUBHBIE TIPABOBbIE AKThl, IPUHSITHE BHYTPEHHUX
pacropsiiUTENbHbIX JOKYMEHTOB U 3aKII0YEHUEM
MEKBEIOMCTBEHHBIX COTJIAIIeHN, 06ecIieunBa-
IMX KOOPAMHALIMIO [EeMCTBUII KOHTPOJIbHO-
HaJ30pHbIX OpraHoB. KomIlsiekCHOe NpUMeHeHne
TepeunciieHHbIX Mep M03BOJISIET MOJUMHUTD pas-

PO3HEHHbIE IIPpAaBOBLIE IIpEeOIIMCaHnA O6I.L[I/IM me-
JISIM YCTOﬁHMBOFO PasBUTUA " YCTPAHUTDb Haunbo-
Jiee OCTpble HOPpMAaTUBHbIE KOJJIM3UN.
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COOTHOIIEHUE IOPUTUYECKOM HAYKU U CUCTEMBI ITPABA:
CPABHUTEJIbHBIV AHAJIV3 ITIPEIMETA, METOJIA U CTPYKTVYPBI

AHHOmauus. B cmamve paccmampusaemcs pyHdameHmanvHas npobiema demapkayuu ompaciesoti wpuou-
ueckoll HayKu u coomeemcmayrouieli ompacau npasa. Llensio pabomet s8715emcs 8bl81eHuUe 00Ue20 U 0COOeHH020
8 ux npedmeme, memode u cmpykmype. Ha 0cHo8e CpasHumenbHo20 aHanu3d u npusaeueHus oouemeopemuieckux
KOHUenyuii 000CHO8bI8AEINCS OHIMO0JI0ZUYECKOE Pasuuue Mexcdy npasom KAk cUucmemoli HOpM u HAyKoli Kak cu-

cmemotl 3HaHuil o Hem.

Kniouessle cnoea: opuduueckas Haykda, ompacis npasa, hpeomem HAYKu, Memoo npasosozo pezyiuposamusl,

CIMPYKMypa npasa, 2HoceoJi02usl npasd, NPasonoOHUMAHUE.

pobieMa COOTHOIIEHUS I0PUANYECKOI HAaYKU

U CUCTEeMbI TpaBa OTHOCUTCS K YMCJTy BOIIPO-
COB, OIIpele/sIIoIINX JOTUKY Pa3sBUTUS ITpaBOBe-
Oenus. OT ee pellieHUs 3aBUCSIT KAUeCTBO 3aKOHO-
TBOPYECTBA, METOMOJOTUSI TTOATOTOBKM IOPUCTOB
M CITOCOGHOCTh AOKTPMHBI adeKBAaTHO OTPaskaTh
MPaBOBYI0 PeaibHOCTh. B JOKTpUHA/IBbHOM CO3HA-
HUU HepeaKo TPOUCXOOUT OTOXAEeCTBIEHMUE OT-
paciu mpaBa U COOTBETCTBYIOLIEN OTpac/jieBOM
HayKM, YTO METOMOJOTMYECKM OUIMO0YHO. [laH-
Hble (heHOMEHbI ITPeACTaB/ISIOT CO607T B3aMMOCBSI-
3aHHble, HO KaueCTBEHHO pas3/iMyHble CUCTEMBI:
IPaBO OTHOCUTCS K cepe ObITHS (CYIIee), HayKa —
K cdepe mo3HaHMS (MbIIIIEHKE O cylieM). CMele-
HMe 00beKTA U TIpeAMeTa HayKy BeJleT K OTpuUIla-
HUIO UCTMHHOCTU KaK KPUTepUsi HAYYHOCTU U OT-
KPBIBAET JOPOTY CyObekTUBMU3MY [1, C. 49].

Llens HacTosIIIEl PaboThl — MIPOBECTU CPABHU-
TeJbHbIII aHAIM3 OTPacjeBOM HPUANIECKON
HayKy ¥ COOTBETCTBYIOIIEl oTpac/iu rpasa I1o mna-
pameTpam IpeJMeTa, MeTo[la U CTPYKTYpPbI, yCTa-
HOBMB 001Ilee 1 0COOGeHHOe.

WccnemoBaHue 6asupyeTcs Ha AMATEKTUKO-
MaTepUaIuCTUUYEeCKOM TMOAX0le K aHa/IU3y COLM-
aJIbHBIX SIBJIEHNI. B KauecTBe 0OIIeHAYYHBIX Me-
TOJIOB TIPMMEHSIIOTCSI CUCTEMHbBIN aHaaM3 U BOC-
XOXIeHMe OT abCTPaKTHOTO K KOHKPETHOMY.
[IpenmeT oTpac/iu MpaBa — KOHKPeTHbIE BOJIeBbIe
00IIIeCTBEHHbIE  OTHOIIEHMS, IIOJBEpPraeMbie
BJIaCTHO-HOPMAaTMBHOMY peryauMpOBaHUI0 (MMY-
IeCTBEHHbIII 060POT, HAJIOTOBbIE 00S3aTe/IbCTBA
u np.). OTpac/ib MpaBa BO3AEICTBYeT HA pealib-
HOCTb HAIpsIMyI0 4epes3 JA03BOJE€HMS, 3apeThl U
o6s3piBanMsa. CTpoeHMe IpPaBOBOTO MaTepuasa

00BEeKTMBHO 00YCIOBJIEHO U HAXOINUT BhIPasKEHME
B OTpac/sxX IpaBa, BBICTYIMAWIIMX OCHOBaHUEM
IS KiaccuuKRanym opuandeckux Hayk [2, c. 11].

[IpengmeT 1OpUAMYECKOV HAYKU 3HAUUTEHHO
mmpe. OHa obpallleHa K ITPaBy B €0 CTaTUKe U M-
HaMMKe, HO BK/IIOUAeT TakKe MPakTUKy ITpUMeHe-
HUSI HOPM, UCTOPUIO CTAaHOBJIEHUS OTPaC/u, 3apy-
OEsKHBII OITBIT ¥ CAaMy HaYUHYIO JOKTpMHY. Kak oT-
meuaeT B. A. benos, uMBuAMCTHYECKAS HAYKA U3Y-
YyaeT MpaBOBble KaTerOpuUu 1 MeTO bl OIlepupoBa-
HMSI HOpMaMU «6e30THOCUTEIbHO K TOMY HOpMa-
TUBHOMY MaTepuasny, U3 KOTOPOTO OHM CO3JaHbI»
[3, c. 44]. B yrosoBHOM IpaBe OTpaciab GOpMyIIn-
pYyeT cOCTaB MPeCcTyIIEHUSI ¥ CAaHKIMIO; HayKa JKe
McCIemyeT IPUPOAY BUHBI, CBOGOMY BOJIM U COILIM-
OKYJIbTYPHYIO OOYCJIOBJIEHHOCTb YTOJIOBHOTO 3a-
npeta [4]. Takum 06pasom, mpeaMeT OTPaciau —
3aMKHYTBII KPYT peryJinpyemMbIx OTHOIIEHUI,
npegMeT HaykKuM — OTKpPBITas CUCTeMa 3HaHUIA,
BKJTIOUAIONIAst OTPAC/Ib Kak 00beKT pedIeKCUn.

OO6benVHSIONIMM 5JIEMEHTOM BBICTYIIAeT KaTe-
ropManbHO-TIOHATUIHBIN  anmapaTr. TepMuHbI
«IOPUINYECKOE JIUIIO», «IIPECTYIUIEHME», MUCKO-
Bas JABHOCTb» MMEIOT UOEHTUYHbIN CeMaHTu4e-
CKUI1I CMBICT M [OJjIs1 IPaBONPUMEHUTENS, U [AJIs
Y4EHOT0, YTO ObecreunBaeT eJMHCTBO 0puImnye-
CKOT0 JUCKypca.

MerTop oTpaciu ImpaBa — 3TO CIIOCOO BO3meli-
CTBMSI Ha 0OIIecTBeHHbIe OoTHOMEeHus. Kimaccuue-
CcKas AMXOTOMMUS TIpe/iCTaBjeHa MMIePaTUBHBIM
MeTOJIOM (BJIaCTb — MOAUMHEHNe) B aAMUHUCTPA-
TUBHOM ¥ YTOJIOBHOM IIpaBe U OUCIIO3UTUBHBIM
(paBeHCTBO CTOPOH) B IIpaBe IpaskgaHCKOM. JlaH-
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Hble METOJIbI SIBJISIIOTCSI MHCTPYMEHTaMU MPaKTU-
YeCKOTO JIeACTBUSI U TIPUHYKIEHUS.

IOpuanyeckast Hayka MeTOAaMU IPUHYKIEeHUS
He ob6namaer. Ee MeToom0rust — 3TO METOAOIOTHSI
no3Hauusi. B. M. ChIpbIX CUCTEMaTU3UPOBAI
Mepapxmui0 HayYHbIX METOZOB, BbIJENUB BCEOO-
muit bunocobCckuit MeTon, o6IneHayyHble Me-
TOObI (CMCTEMHBI aHa/liN3) U YaCTHOHAyUYHBIE
(crienuanbHO-IOPUANYECKII, CPABHUTEbHO-TIpa-
BOBOJ, KOHKPeTHO-COoLMoJIornueckuii) [1, c. 96].

Ha npumepe agiMMHUCTPATUBHOIO ITpaBa pas-
Juaye MposBisieTcsl Hamubosnee penbedHo. OT-
pacib  GYHKIIMOHMPYET Yepe3 WMMIIepaTUBHbIE
npennucanusi. Hayka ke mpuMeHsieT CpaBHUTEb-
HOe TpaBoBe/ieHNe, COIMOIOTUYeCKUil U UCTOPU-
yeCcKMit mMeTombl Ijisi aHanu3a 3¢GdeKTUBHOCTU
yIIpaBaeHUS U SBOTIOLUMUU MHCTUTYTOB. II. A. Kepu-
MOB TOAYepPKUBAJI, UTO MPABO UCIIBITHIBAET TPSI-
MoOe BO3[eliCTBMe MOMUTUKY, MOPaIU U KYIbTYphbl
[5, c. 54]. CiiemoBaTesibHO, HayKa CIIOCOOHA BBIXO-
IUTb 32 TIpeiesibl JOTMbI ¥ UCC/IeJOBaTh IIPaBO Kak
COIIMANIbHBIN (DeHOMEH.

Toukoii CONMPUKOCHOBEHUSI siBisieTcs (op-
MaJIbHO-JOoTMaTudeckuii Metond. OTpacib CTpO-
UTCS 110 3aKoHaM (popMasibHOI TOTUKY ; HAYKa, UC-
TI0/Ib3YSl 3TOT METOJ, ONMCHIBAET, TOJKYET U CU-
cTeMaTu3upyeT Hopmbl. OFHAKO, KaK MOAUYepPKU-
Bas B. M. CpIpbIX, OrpaHNYeHNe PUCIIPYAEHIIUA
IOTMOJ BeeT K yTpaTe MPOTHOCTUUECKON CUJIbI
[6, c. 140-142]. B oTnuume oT oTpaciau, HayKa UC-
T0JIb3yeT BeChb CIEKTP THOCEOJIOTMYecKOro WH-
CTpyMeHTapus AJis TipefcKa3aHusl pa3sBUTUS IIpa-
BOBOJ CUCTEMBbI U €€ KPUTUKMU.

Hab6momaeTcst BHEITHMUIT M30MOPGU3M CTPYK-
Typ: OTpacib MpaBa OeIUTCS Ha HOPMbI, UHCTHU-
TYTBhl U TOJOTPACIU, AHATIOTUYHO CTPYKTYypUPY-
e€TCSI M COOTBETCTBYIOIIMIA Y4eOHBbIN Kypc. DTO
MposIBJIeHue 06Iei 4yepThl — cucTeMHOCTU. CH-
cTeMoo6pasyonyM ¢GakToOpoM B IIpaBe BBICTY-
MaloT OCHOBHbBIE HAIpaBIeHUs AesATeTbHOCTU IoC-
ymapctsa [7, ¢. 335].

OIHaKO BHYTPeHHSS CTPYKTypa HayKu MPUH-
LMIIKATIBHO CJI0XKHee. B cTpyKType HayKu MPUCYT-
CTBYIOT pas3fiesibl O ee MpeaMeTe, MeTOAax Mccie-
IOBaHMS, UCTOPUM OTpacaM U CpPaBHUTEIbHOM
aHajM3e 3apyOeXKHbBIX CUCTEM. DTU 3JIEMEHTHI He
BXOJIT B CTPYKTYpY OTpaciau mpasa. OTpacib cTa-
TUYHA U CTPEMUTCS K CTaOMIBHOCTH; HAYKa AVHA-
MMYHA M OTKpbITA [Jid MepecmoTpa. bomee Toro,
HayKa BKIIOUaeT KPUTUKY JeICTBYIOLIero 3aKOHO-
IaTenbCTBa U npennoxkeHus: de lege ferenda. Ilo
koHuenuuu C. C. AnekceeBa AorMa Npasa BbICTY-
MaeT JUIIb UCXOOHBIM MaTepuaaoM IJjisl TEOPeTU-
yeckoro o606mienns [8, 1. 1]. Hayka, Takum obpa-

30M, SIBJISIETCS «[IaMSIThIO» IIpaBa, B TO BpeMsl KaK
OTpacyib — ero akTyaJabHbIM JIeiCTBUEM.

[TpoBeneHHbBII aHAIM3 TIO3BOJISIET YTBEPKIATh,
YTO MeXIy OTpacaeBOVi HayKOM ¥ OTPac/iblo IpaBa
OTCYTCTBYeT TOXIECTBO. DTO pa3HOKaYeCTBEHHbIEe
(heHOMEHBI, COOTHOIIEHME MEKAY KOTOPBIMU HO-
CUT XapaKTep CBSI3Y THOCEOJIOTMUYECKOT0 00pasa u
peasibHOTO 0ObekTa. IIpaBo ecTh MPOAYKT rocCy-
JIapCTBEHHOM BOJIU, PErYISITOP, AelCTBYIOINIA ye-
pe3 MpUHYKIeHMe; HayKa ecTb (opma obIie-
CTBEHHOTO CO3HAHMS, MEVCTBYIOIIAS uepe3 yoesxK-
IleHe 1 apryMeHTaIuo.

Pasnuune nposiBisieTcs: IO BCEM TPeM MCCIe-
IOBaHHBIM mapameTpam. [lo mpernmery: oTpacib
OCYILLECTBJISIET PErYISITUBHOE BO3ENCTBYME Ha 3a-
MKHYTBI/ KpyTI OTHOIIEHMI, HayKa BeOeT IO3Ha-
BaTeJbHYIO [esTelbHOCTh B OTKPBITOI CUCTeMe.
[To meToOny: OTpac/ib OepupyeT BIaCTHBIMU BeJie-
HUSIMM, HayKa — MeTopdoJiorueli mo3HaHus. Ilo
CTPYKTYpe: OTPAC/b IPeICTaBIsIeT COO0I 3aMKHY-
TYI0 HOPMaTMBHYIO MepapXuio, Hayka — OTKPbI-
TYI0, UCTOPMUUECK! Pa3BUBAIOIIYIOCS CUCTEMY 3Ha-
HUIA.

O61ee — KaTeropuaabHBIN KapKac M CUCTEM-
HOCTb — CJTY>KUT JIUILb OCHOBOM JJ1s1 PYyHKIVOHU-
poBaHMs opucnpygeHuun. I0puadeckmii mo3u-
TUBU3M, CBOASLIMII HAYKy K KOMMEHTUPOBaHMIO
3aKOHa, BCTyIaeT B MPOTUBOpeYMe ¢ MaTepuaim-
CTMYECKMM IPaBONOHMMAaHMUEM, COIJIACHO KOTO-
POMY JIe/iCTBUTE/IbHBIV MCTOUHUK TTIPaBa JIEXKUT B
MPOM3BOACTBEHHBIX  OTHOIIEHMSIX  0OIIecTBa
[1, c. 193]. Oco3HaHMe AMANEKTUYECKON IBOI-
CTBEHHOCTM TIpaBa M HayKM SIBJISIeTCS 3aJI0TOM
npodeccMoHaNIbHOTO TPaBOCO3HaHUS. VIMeHHO
aBTOHOMMSI HayKM, €e CIIOCOOGHOCTh K KPUTUKE U
MPOTHO3Y, BBICTyIAET ABUTATEIeM Pa3BUTUS CU-
CTeMblI TIpaBa.
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YYMAKOBA JI1060Bb AjleKCaHAPOBHA
CTyIeHTKa, Poccuiickuit HOBBIV yHUBepcuTeT, Poccus, r. MockBa

HayuHulli pykosodumensv — 3asedyrowas kagpedpoti nybauuHo20 u y20108H020 npasa
Poccuiickozo H08020 yHU8epcumema,
kaHdudam wopuduueckux Hayk, doyenm I'adenvwiuna Jluana MnveusosHa

T'APAHTUU ITPAB OBBUHAEMOTI'O
ITP1 PACCMOTPEHMNMU YI'OJIOBHOTI'O AEJIA B OCOBOM ITOPAKE

AHHOmauus. B cmamee paccmampuearomcs npoyeccyanbHsle 2apaHmuu npas 008UHIEM020 NPU paccmompe-
HUU y207108H020 0enid 8 0C060M nopsioke cyde6H020 pa3bupamenscmed npu cozacuu 068UHSAEMO020 C NPedss8eH-
HbiM 008UHeHUeM. Hccnedyromcs HopMamueHtsle 0CHO8bl 0AHHO20 UHCIMUMYMAd, AHANU3UPYIOMCS eapaHmuu odec-
neueHus npasa Ha 3auiumy, 0o06po8oIbHOCMU CO2NACUsSl 008UHSEMO020, A MAKXHCE POJib CYO0d 8 NposepKe 3aKOHHOCMU
npumeHeHust 006020 nopsidka. OmaoenvHoe HUMAHUeE YOeseHO NPoOieMam NPAsoNPUMeHUMENbHOU NPAKMUKU U
HANpasaeHUsM C08ePUIEHCNBO0B8AHUS Y20J108HO-NPOUECCYATbHO20 3AKOHO0AMebCMaa.

Kniouegsle cnoea: yz0n106Hoe cyoonpouszeoo0cmaeo, 0coowlii nopsidok cyoe6Hozo pasbupamenbcmed, 008uHse-
Mblli, Npaso Ha 3awumy, npoyeccyaivHole 2apaHmuu, 000po8oJIbHOCMb CO2Nacusl, Cy0eOHbILi KOHMPOJIb.

B HacTosIee BpeMsl YrOJOBHBI ITpoliecc pas-
BUBAeTCS B MOCTOSITHHOM POCTe HAarpy3Ku Ha
cynebHyio cuctemy. Tak 10 JaHHBIM, TTPeIOCTaB-
yneHHbIM Cyie6HbIM TerapTaMeHTOM Ipyu BepxoB-
Hom Cyne Poccuiickoit @enmepanuu, exxeromHasi
Harpyska Ha CyAbl 1IepBOi MHCTaHIIMU COCTaBIISIeT
6osee 700000 vyromoBHBIX pen. IIpu Takoii
Harpy3Ke Ha Cyfell pacTeT KOJUYeCTBO PacCMOT-
peHus gen B hbopme YIIpolleHHOTO ITPOM3BOCTBA,
M03BOJISAIOINIE) YMEHbIIUTb CPOKMU PACCMOTPEHMS
JleJ1 IpY COXpaHEeHUM OCHOBHBIX IMTPUHIIUIIOB TIpa-
BOCYIIMSI.

B yacTHOCTH, K TAKOMY MHCTUTYTY OTHOCUTCS
0COOBI TIOPSITOK CymeGHOro pa3bupaTesbCTBa,
MpeayCMOTPeHHbIN rinasoit 40 Yro/JoBHO mpolec-
cyasnbHOTO Kozmekca Poccniickoit @enepanum (ma-
see 1o Tekcty YIIK P®). DTOT mMeToz LOMyCTUM
TOJIBKO TIPU YCJIOBUM COIJIaCUSI OOBMHSIEMOTO C
TIpeIbsIBIIEHHBIM €My OOBMHEHMEM U COOJofe-
HUU TIPOLIeCCYa/IbHbBIX FapaHTUi, KOTOPbIe UCKITIO-
yaT BbIHECEHV e HeOHOCHOBAHHOTO ¥ HE3aKOHHOTO
npurosopa. PemepanbHbiit 3akKoH OT 20 mronst 2020
r. N2 224 ®3 «O BHeCeHUM U3MEHEHUI B CTaTbU
314 u 316 YroJIOBHO MpPOLECCYyaqbHOr0 KOAeKca
Poccuiickoit ®@enmepaiiumu» BHEC OTpaHUUYEHUST B
TIpMMeHeHM 0co60To MopsaaKa CyneOHoro pas6u-
paTenbCTBa, & UMEHHO BKIIOUMII TOTbKO MPECTYII-
JIEHUS U3 KaTeropuy HeOOJIbII0N U CpeIHe Tsike-
CTU. DTUM 3aKOHOAATE/b MOBbICUI YPOBEHb ra-
paHTUi Cymne6HOI 3alIUThI IJI JeJT U3 KaTeropumn
TSDKKUX ¥ 0CO00 TSDKKMX, MOCKOJbKY B HUX IIeHa

OIIMOKM 3HAUMTEIbHO BbIile. Jlaske MPU HaTUUUK
OOLIMPHOJ HOPMATUBHOI 6a3bl U pasbsICHEHMI
BBINIECTOSIINX CYIOB, IO MPAaKTUKE BUIHO, UTO
rapaHTus mpaB OOGBMHSIEMOIO 4acTO HeceT IIo-
BEPXHOCTHBIN M (PopMasbHbIil XapakTep. IMeHHO
II03TOMY He06XOOMMO IeTaJbHO aHaaM3MpPOBATh
MMEIOIIecs] HeIOCTAaTKM M MCKaTh CIIOCOBBI MX
yCTpaHeHMs.

CylecTBYIOIIME MPOIIeCCYaTbHble TAPAaHTUM B
0Cc0o60M TMOpSIIKe CyaeOHOro pa3éupaTe/ibCTBa BbI-
CTPOEHBbI TaKUM 06pasoM, UTOGHI MpU IpPUMEHe-
HUM COKpaIlleHHOM (GopMbl McCaeqoBaHMUS TOKa-
3aTeJIbCTB I10 Jey YOeaUThCs, YTO OOBUHSIEMBIIA
caesnana CBOi BbIOOP AOGPOBOIBHO M COGPAHHBIX
MaTepuajIoB IO ey JOCTATOUHO JIJIS1 BBIHECEHMSI
crpaBenauBoro npurosopa. Us cr. 314 VIIK PO,
CJIeTyeT, YTO 00s13aTe/IbHBIMY YCIOBUSIMU IIPUMe-
HeHMsT 0c060ro MopsiaKa CyqeGHoro pasbuparesib-
CTBa BBICTYIAIOT AOOPOBObLHOE XOAATAICTBO 00-
BUMHSIEMOTO, COTJIacye TOCYIapCTBEHHOT'O O6GBYHY-
TeJIsT U TOTepIieBIlero, OCo3HaHue OOBUHSIEMbIM
XapakTepa U MOCIeICTBUIA, 3asBIEHHOTO M X0/1a-
TaiCTBa, a TaKKe MOATBepKIeHe OOBMHEHMS 10-
CTATOYHOJ COBOKYITHOCTBIO IPEeACTaBJIEHHbIX 10
Iey J0Ka3aTeabCTB. YUacTye 3alUTHMKA ITPY 3a-
SIBJIEHUY OGBMHSIEMBIM XOAATAMCTBA O TIOCTAHOB-
JIEHMM TIpuroBopa 6e3 TMpoOBefeHUs CYyme6HOTOo
pasdupaTenbCTBa B CBSI3U C COTJIACUEM C ITPEAbSIB-
JIEHHBIM 06BMHEeHMEeM (cT. 315 VIIK P®) aBnseTcs
006s13aTeIbHBIM YCJIOBMEM, TOCKOJIbKY 3aIIUTHUK
pPa3bSICHSIET CBOEMY JOBEPUTEITIO BCe BO3MOKHbBIE
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MpaBOBble MOCJIENCTBUS Takol Mpoledypbl, aHa-
JIM3UPYeT TePCIEKTUBbI pa3bupaTesnbCTBa, 4YTO
MO3BOJISIET MUHUMM3UPOBATh MHPUHATUS CYIOM
peleHus MOJ, BAUSIHMEM WM gaBieHueM. Tem He
MeHee, Cyq 00sI13aH MPOBEPUTh 06G0CHOBAHHOCTh
TIpeIbsIBIIEHHOT0 OGBMHEHUS U TOATBEPKIAETCS
JI OHO COOPaHHBIMU TI0 JIEJTY AOKA3aTeIbCTBAMMU
(cT. 316 VIIK P®).

Kouncruryumonnsiii Cyg, Poccuiickoit @enepa-
LIMM HEOJHOKPATHO YKas3biBaj, UTO YMpPOIleHNe
Mpolieiypbl He 0O3HAUaeT aBTOMATUYECKOro Mpu-
3HAHUSI OOGBMHEHMSI TOKA3aHHBIM, CY[ COXpaHsSeT
CaMOCTOSITeTbHOCTh, OH He CBSI3aH MCK/IIUM-
TeJIbHO T03UIIMel CTOPOHbI OOBMHEHMST UK TIPU-
3HaHMEM BMHBI 1 00513aH yOeJUThCS B 3aKOHHOCTHU
¥ 000CHOBAHHOCTU TTPEbSIBIEHHOTO OOBMHEHNS.
Kpome Toro, B cuny ct. 77 YIIK PO npusnanue
BUHBI He SIB/ISIeTCS eOMHCTBEHHBIM JO0Ka3aTelb-
CTBOM BMHOBHOCTM, 3Ta HOpPMa COXpaHSeT CBOe
3HaueHMe U Mpy 0coboM TMopsiAKe, Tpebys OT cyma
MPOBEPKU COOTBETCTBUS MPU3HAHUS COBOKYITHO-
CTU TOITYCTUMBIX JOKA3aTeIbCTB, COOPAHHBIX IO
Jey.

BaskHBIM 3HaUeHMEM 151 eIMHOOOPA3HOrOo I10-
HUMaHUS TpeGOBaHMIi IPY MPUMEHEHUU 0COO0r0
Mopsiika CyeOHOTO Pa3bupaTenbCTBa SIBASIOTCS
pasbsicHeHus [Inenyma BepxosHoro Cynma P®. U3
[TocranoBnenus Ilnenyma BC P® or 29 wmwonHA
2021 r. N2 22 cnemyeT, 4TO Cy[, IIpU pacCMOTpPeHUN
Iena B 0cO60M IMOpPSIAKE NOJKEH HE TOJbKO YAO-
CTOBEPUTDHCS B HAIMUMM COOMIomeHuit opMatb-
HBIX YCJIOBUI, HO U [eVICTBUTENIbHO MPOBEPUTH
IOOPOBOJIBHOCTD COT/IACHST, KPOME 3TOTO, B IIPUTO-
BOpe MOTMBMPOBATh BbIBO/IbI, JOKa3bIBalOIIMeE J10-
CTaTOYHOCTb COOPAHHBIX TMOAENY J0Ka3aTelbCTB,
TIOATBEPXKIAIIMNX 00BMHEHMEe. YKa3aHHbIE Pa3b-
SICHeHUS 3aaI0T OPUEHTUPBI JJ1s1 TPaBOIIPUMEHU-
TeJIbHOM MPaKTUKM, OGHAKO UX peanu3alus OCTa-
€TCSI HEOJHOPOTHOM.

AHanmmM3 TPOTOKOJIOB CyIeOHBIX 3acefaHuil U
MIPUTOBOPOB, pa3MelleHHbIX B nopcucreme, ['AC
«[IpaBocyaye», a Takke KacCallMOHHBIX OIpeiese-
HMiA, TO3BOJISIET BBIAEIUTH CUCTEMHbIE Ne(eKThl B
peanusanuy rapaHTuii. Hambomee pacmpocTpa-
HEHHBIM SBJIsIeTC HOPMaIbHBIN MOAX0 K IIPO-
BepKe T0O6POBOIBHOCTY COTJIACUSI OOBMHSIEMOTO: B
O0JIBIIMHCTBE TTPOTOKOJIOB (PUKCUpYETCS MUHMU-
MaJIbHbINi Habop BompocoB («X0omaTaiicTBO 3asiB-
JIEHO TOOPOBOILHO?», «Pa3bsICHEHBI JIX IOCIeI-
CTBUSI?») 6€3 pacKpbITUS Kak MMEHHO cyp ybe-
IWUJICS B OCO3HAHHOCTM BbIGOpa 0OBMHSIEMOro. B
psie ciay4yaeB KacCallMOHHbIE CyIbl OTMEHSIU
MIPUTOBOPBl MMEHHO II0 3TOi mpuumHe. Tak,

Harpumep, B OOHOM 13 KaccallMOHHBIX orpezesne-
HUI Cy[I yKasaJl, YTO HYDKeCTOSIIAasl MHCTaHLIUS He
BBISICHWIA, TIOHMMAeT JIM OOBUHSEMBI CITelu-
(UKy YIIpOIIEHHO MpOoIeaypbl U, B YAaCTHOCTH,
OrpaHMYeHMs IIpaBa Ha 0OXKaJloBaHMe MIPUTOBOpa
10 OCHOBaHMUIO HECOOTBETCTBMSI BBIBOJOB CyIa
dakTuueckuM o6cTOSITeIbCTBAM mena. OTCyT-
CTBME B IIPOTOKOJIE CBEIeHMIT O TOM, KaK OOBUHSI-
e€MOMY ObITM Pa3bsICHEHBI 3TY TOCTeACTBUS, TIPU-
3HAHO CYIIeCTBEHHBbIM HapylleHneM, KOTOpoe 1o-
BJIMSIJIO HA UCXOJ, Aena.

Ipyrasi pacrpocTpaHeHHasl ommbka — HeIo-
CTaTOYHAasi MOTMBMPOBKA MIPUTOBOpPa. 3a4acTyio B
MOTMBMPOBOYHOI YaCTU COJEPXKUTCS JIUIIb
CChITKA Ha MaTepuasTbl Iesia 6e3 aHaaM3a COBOKYII-
HOCTM JOKa3aTeJbCTB, UTO MPOTUBOPEUNUT TPeOO-
BaHUAM CT. 77 u cT. 316 VIIK P® u pasbsicHeHUsIM
[neryma BC P®. JIomomHUTENbHBIM (aKTOPOM,
CHIDKAIOIIMM eIMHOO0Opasyue IMpPaKTUKYU, BBICTY-
rnaeT OTCYTCTBME B 3aKOHe IlepeyHsI BOIIPOCOB,
TTOAJIeKAIIX 00513aTeJIbHOMY BBISICHEHUIO CYIOM
I7IS1 TIOATBEPXKIeHMsT TOOGPOBOMbHOCTY XOOaTaii-
cTBa. B pesynbraTe B OLHUX CyAax MpoBepKa CBO-
IUTCS K OIBYM TpeM (opMasibHBIM BOIIpOCaM, a B
IPYTUX TPOBOIUTCS MTOAPOOHBIN ompoc ¢ pukca-
LMel pa3bsICHEHUM, YTO MPUBOAUT K HEOTHOPO -
HOCTM TapaHTUii B 3aBUCUMOCTU OT perMoHa u
KOHKPETHOT'O CyJIbU.

Cratuctuka Cyme6GHOro aernapTaMeHTa ITOM-
TBEpPKIAeT MaciiTab MpMMeHeHus 0coboro Io-
psiAKa: Aosl Aes, pacCMOTPeHHBIX Mo TaaBe 40
VIIK P®, ocraercsl 3HAUUTEIbHOM [axke IIOC/Ie
orpanmndenuit 2020 roga. Ilpy 3TOM IIPOILEHT OT-
MeHbI IPUTOBOPOB TI0 3TOM KaTeropmuu aeJ Como-
CTaBUM C OOIIMM YPOBHEM OTMEHBI, UTO KOCBEHHO
CBUJIETENIbCTBYET O HAIMYMY CUCTEMHBIX ITPO6IeM
B peanmms3auuy rapaHTtuii. s 6omee TOYHOI
OILIEHKM OMHAMMKU [1e71ec006pa3sHo 00PaTUTHCS K
exxeromHeiM oTyetaM Cyme6GHOro merapTamMeHTa
3a 2022-2024 roppl, roe NPUBOIITCS SAaHHbIE KaK
[0 KOJIMYECTBY JMeJI, PACCMOTPEHHBIX B 0COOOM
MopsiAiKe, Tak U MO pe3yabTaTaM KacCallMOHHOTO U
areJIIIMOHHOTrO 065KaIOBaHMSsI.

Iy ycTpaHeHMs BbISBIIEHHBIX He(eKTOB liesie-
CO00pa3sHO BHECTM TOUEUHbIE M3MEHEHMSI B YTro-
JIOBHO MPOILiecCyaqbHOE 3aKOHOHATENbCTBO U [0-
MOJHUTL MPAKTUKY MeTOOUUECKUMU OpPUEHTU-
pamu. Bo-mepBbIX, caenyeT MONOJHUTHL CT. 316
VIIK P® HOopMOIi, 00s13bIBaOIIEll cyn (GUKCUPO-
BaTh B IIPOTOKOJIE CYAEOHOT0 3aceJaHusI KOHKpeT-
HBI/ IeEpeueHb CBEJI€HMUIA, TOATBEPKAAIOUINX H006-
POBOJIBHOCTD BhIOOPA ¥ MH(POPMUPOBAHHOCTH 06-
BUHSIEMOTO. IIpOEKT HOpMbI MOKET ObITh CHOPMY-
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JIMPOBaH ciienytonum obpasom: «Hacts 3.1 ¢T. 316
VIIK PO®. [Ipu paccMOTpeHUM yTrOJIOBHOTO Jefa B
0CO00M TIOpPSIAKE Cy/I 00sI3aH B IIPOTOKOJIE Cymed-
HOTO 3acefaHus OTPas3sUTh: IlepeueHb Pa3bsCHEH-
HbIX TIOACYAMMOMY HPOIIEeCCYaJbHbIX ITOCIe-
CTBUII TIPUMEHEHMS] 0COOOTO TOPsSIAKA, BKIOYAS
OTpaHMUYEHMS TIPaBa Ha 06KaJIOBaHME MPUTOBOPA
110 OCHOBAaHMIO HECOOTBETCTBMSI BBIBOJIOB Cyja
(akTMUeCKUM OOCTOSITENILCTBAM [€J1a; BOMPOCHI,
3aZlaHHbIE CYIOM ISl IIPOBEPKM TOOPOBOIHBHOCTI
X0JaTaiCTBa; OTBETHI MMOACYAVMOrO; CBeIeHNS 00
yYacTUM 3alIUTHUKA M O TOM, OKasbIBaJlacCh Jin
MOACYAVIMOMY IOPUAMYECKAs IIOMOIIb ITPY MOJTO-
TOBKe XojaraiicTBa». [Ipu 3TOM mpemjaraemast
HOpMa He Iy6upyeT o61iye Tpe6oBaHMS K TPOTO-
KOJTy, 3aKperuieHHbIe B cT. 259 VIIK P®, a KOHKpe-
TU3UPYET UX MMPUMEHUTENBHO K crelnduKe oco-
60ro Mops/IKa, MOBbIIIAS MMPO3PAaYHOCTh U MPOBE-
psieMOCTb COBJTIOIeHsI IIPaB OOBMHSIEMOTO.

Bo-BTOpBIX, 11€/1eCO00Pa3HO 3aKPEeruTh 00s-
3aHHOCTb cyma 6oyee MOAPOOHO MOTUBMUPOBATH
BBIBOZ, O JOCTATOYHOCTM JOKa3aTeNbCTB, AaKe
ecsIi UCC/IeZloBaHMe 0KA3aTeabCTB B Cyle6HOM
3acefaHMy He MPOBOAMIOCHh. Tak MOTMBMPOBKA
IOJDKHA COepskaTh yKa3aHye Ha IIaBHbIe ToKa3a-
TeJIbCTBA, MOATBEPKAAIONIE OOBMHEHME, U TTOSIC-
HEeHMe, TTOYeMY COBOKYITHOCTh UX AOCTATOYHA JIJIST
TTOCTAaHOBJIEHMSI IPUTOBOPA CyIOM. Bce 3TO MOBbI-
CUT TIPO3PAYHOCTb CYHEOGHOTO aKTa U IMO3BOJUT
BBINIECTOSIIMM CYAaM IIPOBEPUTH MPAaBUIBHOCTD
BBIBOJIOB.

B-TpeTbux, ciemyer paspaboTaTb MeTOAMYe-
CKyie peKOMeHAAIMM IJIs Cyel 1o MpoBepKe 106-
POBOJIBHOCTM COTJIACHSI, BK/TIOYAIONIEe TTPUOIN3U-
TeJIbHbIE BOIPOCHI, KOTOpbIe HEOGXOAMMO 33/1aTh
06BMHSIEMOMY. Takue peKOMeHIaly MOTYT ObITh
yTBepxkaeHbl Ilpesumumymom BepxosHoro Cyma
Poccuiickoit ®enepauyu 1 pasmelleHbl Ha obu-
IMATBHOM CaifTe Cyma, 4TO 00ecreynT eauHo06-
pasue MpakTUKM 6e3 HeoOXOAVMOCTU MacIITab-
HOI1 IIpaBKY 3aKOHA.

Oco06bIit TTOPSIIOK CYyIe6GHOTO pa3doyupaTebCTBa
SIBJISIETCSI CAMOCTOSITe/TbHBIM MHCTUTYTOM, IT03BO-
JITIOIMM COKPaTUTh CPOKM pPacCMOTPEHMUS YTo-
JIOBHBIX JIeJl TIPM COXpPaHEHMM OCHOBHBIX rapaH-
Tuit ipaBocynus. Ero addexTrBHOCTH Onpenens-
€TCSI KaUeCTBOM peau3ali MPoIeccyaabHbIX ra-
paHTUi, TaKMMM KaK JOOGPOBOJILHOCTY COTJIACHUS,
yuacTusl 3alUTHMUKA, CYAeOGHOTO KOHTPOJS 3a
0060CHOBAaHHOCTBIO OOBMHEHMSI U yueTa IMO3UIMIA
IPYTUX YYaCTHMKOB TMpoiiecca. OOGHapyKeHHbIe
HeJIOCTATKY MPaKTUKY, & MMEHHO TTOBEPXHOCTHAS
IpoBepKa JOOPOBOJILHOCTY M HEAOCTATOYHAS MO-

TUBMPOBKA IIPUTOBOPOB, CBUIETEIBCTBYIOT O
HeOOXOIMMOCTY 3aKOHOATe/NbHBIX YTOUHEHUIT U
METOAMYECKMX OPUEHTHPOB, HAIIPaBJIEHHbBIX Ha
TIOBBIIIEHME TPO3PAYHOCTM ITPOLIEAYPHI U YBEJU-
yeHMe cyJe6HOro KOHTPoJIs. McrnoaHeHnue momo0-
HBIX Mep pas3peniuT obecreunTh OaJaHC MEXITY
TMpolieccyasbHOM 3KoHOMMEN 1 3¢ EeKTUBHOIM 3a-
IIUTOM KOHCTUTYILMOHHBIX IIPaB JMUYHOCTY, UTO
COOTBETCTBYET COBPEMEHHBIM TEHIEHLMSIM pa3-
BUTUSI POCCUICKOTO YTOJIOBHOTO CYAOIIPOU3BOJI-
CTBa.
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