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Annomauyusn. B pabome npedcmasienvl 0CHOBHbIE NEPCNEeKmMUHbLE PeaKmopbl
manou MOWHOCMU C NAINCETILIM IHCUOKOMEMAIIUYECKUM MENJIOHOCUMENEM. ,Z]aHHblM
peakmopam CBOUCMBEHHA eCmecmEenHAst 0e30nacHOCmb 6]261200apﬂ ceoucmeam men-
JIOHOCcumens, 61a200apsi KOMopviM OAHHbLL MUN PeaKmopos Habupaem 8ce OOJIbULYIO
NONyJIsApPHOCMb.

The paper presents the main promising low-power reactors with a heavy liquid
metal coolant. These reactors are inherently safe due to the properties of the coolant,
due to which this type of reactor is gaining more and more popularity.

Knroueewie cnoesa: MaJZOMOC)lebele peakmopesl, peadkmop CcO C6UHUOBbIM niern-
JIOHOcumeem, peakmop Ha 6blcmpblx Heﬁl’l’lPOHax, amomHas YHepecemuKda

Key words: low-module reactors, lead-cooled reactor, fast neutron reactor, nu-
clear power industry

B snepro6anance P® BripaboTka aToMHOM 25ekTpudeckoi crannuei (A3C) co-
crasisieT 20% nHa 2020 roa, ¥ 3TOT OPOLIEHT C KaXJIbIM FOJ0M PaCTET.

B xauecTBe OCHOBHBIE HECOOCTAaTKOB aTOMHOM OHCPI'CTUKHU MOKHO BBIACIINTD 3TO
HaJIMyue SJEPHBIX OTXOJIOB, Pacxo/ibl Ha 0e30macHOCTh, Tak kak ADC TpelyeT J1yu-
men 3alIUIICHHOCTH, 4 TAK)XXC OT'POMHBLIC KallMTAJIbHBIC 3aTPAaTbl HA CTPOUTCIILCTBO

ADC. Tlo mocimemHuM OIlGHKAX KalMTaJIbHBIC 3aTpaThl B oauH 0610k BBOP-1000
4
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coctaBisitoT 183 mupn py06:eit. Cpok OKymaeMoCTd aTOMHBIX CTAHLIUNA B CPETHEM CO-
ctaBisgeT 11-13 et B PO. B 3T0i1 CBsA3M BO3HUK HHTEPEC K MAJIBIM YHEPTeTHUECKUM
peaktopam (MMP).

Poccuiickas @enepanus B HacToALIEE BpeMs paboTaeT Hajl ABYMs MPOCKTaMH,
KOTOpBIE MOXKHO OTHECTH K MalibiM 3HepretudeckuM peaktopam: BPECT-O/I-300
(puc. 1) u CBBP-100 - peakrop ¢ oxnaxaenuem LBE (CBUHIIOBO-BUCMYTOBBIN IBTEK-
TUYECKHIN).

PeakTop Ha OBICTpBIX HeWTpoHax co CBUHIOBBIM TemioHocuteneM (BPECT)
MMEET BBICOKYIO 3KOHOMHUYECKYIO 3()(PEKTUBHOCTD U3-32 OCOOEHHOCTEH KUIKOMETAI-
Jardeckoro oxiaautend. CxeMy peakTopa ynpoIaeT caMma XUMUYECKast IPUPOIa KUI-
KOMeTaJlInuecKkoro oxjaaurens. K npumepy, He HYKHBI CIIOKHbBIE U JOPOTOCTOSIINE
MIPOMEXYTOYHBIE CHCTEMBI, OTICNSIONINE TEIIIOHOCUTENh MEPBOTO0 KOHTYpa OT BTO-
poro (Boabl). CyllecTBYIOIHE KOHCTPYKIMH MPETyCMaTPUBAIOT MPSIMOTOYHBIE TTapO-
reHepaTophl MPU BBICOKOM JaBiieHuu. Pacuersl nmokaspiBatoT, yto KIIJ[ sHeprobiioka

C MOI00HOM PEaKTOPHOM YCTAHOBKOM MOKET MpeBbIcuTh 40% [1].

Tennosaa mouwHocTs, MBT 700 l
Konuuecreo nerensb 4
TennoHocuTenb NEpPBOro KOHTypa CBUHEU,
MakcumanbHoe (rugpocratuyeckoe) agasneHme 1.17
TeNNIOHOCUTENIA B NepBOM KOHType, MIMNa 3
CpeAHua.Temnep.arypa CT Ha Bxoge/sbixoge U3 420/535
AKTUBHOM 30HBI, °C
Yucno TBC B aKTMBHOM 30He 169
3arpy3Ka Tonnmea, T 20,6
dneKTpuyeckan mouHocts 36, MBr 300
CpeaHss Temneparypa pabouero Tena Ha 340/505
Bxope/sbixoge U3 naporeHeparopa, °C
/ | / \
/ \
Kopnyc MUHA / naporeneparop JasneHue Ha Bbixoge M3 naporeHeparopa, MMa 17
AKTUBHAs 30Ha Maponpou3soauTenbHOCTb, T/4 1500
Kna, % 43,5

Pucynok 1 — KoHCTpyKIIMsi U OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKN PEAKTOPA

BPECT-O/1-300



e

innova VI MextyHapoHasi HayqyHO-TIpaKkTHYeCcKast KOH(EepeHIns:
«HAYYHBIE JOCTUXXEHMS B XXI BEKE: MOJJEPHU3ALIMS, THHOBALIMH, ITPOI'PECCy»

§
‘\.
LS L)

o

C Touku 3penus 6e3omacHoct bBPECT OyaeT uMmeTs psii CyleCTBEHHBIX Mpe-
UMYILECTB Tepel JTOO0BIM 3KCIUTyaTUPYEMbIM CETOIHS PEaKTOPOM - OH CaMOCTOS-
TEJBHO 3aryiyliaeTcsl mpu OTKIOHeHUH J1oObix napametpoB. BPECT ceituac naxo-
JUTHCS HA CTAJAUHU COOPYKEHUS.

PY CBBP-100 (cBHMHIIOBO-BUCMYTOBBII OBICTPBIA peakToOp) pa3paboTaHa Kak
yHU(DUIIUPOBAHHAS pEAKTOPHAsl YCTAaHOBKA C MOIIHOCTHIO okoJio 100 MBT (anektpu-
YECKUX) JJIsl MHOTOIIEJIEBOIO MPUMEHEHUSI B COCTABE MOJYJIbHBIX aTOMHBIX CTAHIIMMA

WJIM B KaY€CTBE aBTOHOMHBIX YHEPrOMCTOYHUKOB (pHC. 2).

IIpuBoEI
Y3

Kopryc

AKTHBHAa4
MOHOOIO0Ka

30HA

Pucynok 2 — Konctpyxkuus peakropa CBBP-100

PaccmoTpum 11 cpaBHEHMS NEPCHEKTHBHBIN IIBEACKUM IPOEKT, KOTOPBIE
HaXOZATCS MOKa YTO Ha CTaJuK pa3paboTKu.

SEALER (Swedish Advanced Lead Reactor) (IllBenckuii mpoABUHYTHIN CBUH-
LOBBII pEaKkTOp) — 3TO MACCUBHO OE30MACHBIN PEAKTOP CO CBUHIIOBBIM OXJIAXKICHHUEM,
pa3paboTaHHBIN JUII KOMMEPUYECKOTO MPOU3BOJCTBA AIEKTPOIHEPTHUH B OUEHb KOM-
nakTHoOM (popmate (puc. 3) [3]. Ero TomimBo HUKOTr/Aa HE 3aMEHsETCS BO BpeMs pa-
OOTBI, YTO CBOJUT K MUHMUMYMY 3aTpaThl, CBSI3aHHbIE C yIpaBieHUEeM TorIuBoM. Lle-
JIOCTHOCTh CTAQJIBHBIX IOBEPXHOCTEH, IOABEPraloIIMUXCsS BO3ACHCTBUIO KHJIKOTO
CBUHIIA, 00ECIIEYNBAETCS] IPUMEHEHUEM ATIOMOOOPAa3yIOIUX CIUIABOB, COJEPKALINX

3—4 % anrOMUHUSL.

SEALER-Arctic
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JInst apKTUYeCKUX MPUMEHEHUI TOIUIMBO cocTaiisieT 2,4 ToHHbI 19,9% obora-
IIEHHOr0 OKCHJA ypaHa, a CKOPOCTh IPOU3BOJICTBA 3JIEKTPOIHEPIUU MOKET BAPbUPO-
Batbest OT 3 10 10 MBT, uto npuBoaut k cpoky ciyx0st A3 ot 10 1o 30 ner.

SEALER-55

J151s ceTeBbIX MPUMEHEHUI TOTUIMBO cocTaBisieT 21 Touny 12% oGoramieHHOro
HUTPUJA ypaHa, a HOMUHAJIbHAs MOITHOCTb COCTaBJsIeT 55 MBT, 4TO IPUBOAUT K K-

BHUBAJICHTHOMY TOJHOMY CPOKY CIyx)Obl A3 B 25 ner.

ST

Pucynok 3 — Bueninuii Bua peakropoB SEALER-55 u SEALER-Arctic

Croumocrtn

bynymue 3atpatst Ha puobperenue ycranoBku SEALER-Arctic onenuBarotcs
B 100 MutH KaHaJCKUX 10Ju1apoB (4,8 mup pyoieit).

3atpatsl Biagenbiia Ha yctranoBKy SEALER-55 3aBonckoit cOopku (Kak 4acTh
MHOT00JIOYHOM ycTaHOBKHM) onieHuBaroTcs B 200 muH eBpo (18 mupa pybaeit). Otu
3HAYEHHUS PACCUUTAHBI C yYETOM CTOMMOCTH TOIIMBA.

YupasJieHue 0TxoaamMmu

Uepes msTh JIET MOCIEe OKOHYAaHUSI CpoKa 3Kcrutyatauuu ycranoBka SEALER

7
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OyZeT TpaHCIOPTUPOBAaHA OOPATHO HA LIEHTPAIU30BAHHBIN OOBEKT 110 OOPAIIEHUIO C
oTrxojgamu. PaccmatpuBaioTcsi 1Ba OCHOBHBIX BapuaHTa OOpaIIeHHs ¢ BHICOKOAKTHB-
HBIMU OTXOJaMH: TUOO MPSMOE 3aXOPOHEHHE BCErO KOpITyca EPBOro KOHTYpa, BKIIIO-
yasi TEIUIOBBIACISIONIME COOPKH, MHKANCYJUMPOBAHHBIE B 3aMOPOKEHHBIA CBHUHEII,
MO0 PEeUUPKYJISIIMS TUTYTOHUS M MIAAIINX akKTHHUIOB B peaktopax SEALER, npen-
HA3HAYEHHBIX JJI1 TPAaHCMYTalllU OTXOJ0B. B mocnenHeM ciyyae OCTaTOYHBIE BBICO-
KOAaKTHUBHBIE OTXOJIbl (B OCHOBHOM KOPOTKOJKHMBYIUME HPOIYKTHI JIE€JIEHUs) OyayT
OCTEKJIOBBIBAThCS U M30JMPOBATHCS OT OMOC(hEphl B T€OJOTHYECKOM XPAHUIIUILIE Ha
cpok menee 1000 ner.

Taxkum 00pa3oM MOKHO C/I€JIaTh BBIBOJI, YTO PEAKTOPBI HOBOT'O MOKOJIEHUS IPO-
JOJDKAIOT pa3BUBaThcs. Takue ycTaHOBKHM Oosiee O€30MacHbl, KOHKYPEHTOCIIOCOOHBI,
Y UMEIOT BBICOKYIO 3KOHOMUYECKYIO 3P(EKTUBHOCTb U3-32 OCOOEHHOCTEM KUAKOME-

TATIIMYCCKOI'O TCIIJIOHOCUTCIIA.

Cnucok aureparypbl
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INEPCIIEKTUBHBIE MUHU-PEAKTOPBI BY AYIHIEI'O

Bapuruna Banepusi AuapeeBHa
IlerpoBa CBetiiana EBrenbeBHa
TarapuukoBa Haraiuss AuapeeBHa
AoOpamoBa /lapes AJiekcaHIpPOBHA
CTYJCHTBI
OI'bOY BO «HaunoHanbHbIN HCCIEN0BATENBCKUN YHUBEPCUTET «MO»,

ropoa MockBa

Annomauyusn. B pabome npedcmasnenvl paspabomiu co8pemMenHbIX MUHU Peax-
Mopos sleKmpudeckol mouwHocmoio 0o 25 MBm. Takue ycmanosku cmocym obecne-
yueambv JEKMpPULECmMEOM omoaJieHHbvle PECUOHDL. MuHu-peaKmopbz npocmel 6 ycma-
HOBKe U NOUMU He mpedyom 00CTYHCUBAHUSL.

The paper presents the development of modern mini reactors with electrical
power up to 25 MW. Such installations will be able to provide electricity to remote
regions. Mini reactors are easy to install and require almost no maintenance.

Knrwoueswie cnosa: manomooyibhvie peakmopbl, 8blCOKOMEMNEPAMYPHbIU 2A30-
0XJ1adHCOAeMblll peaKmop, peaKkmop Ha ObICMPLIX HEUMPOHAX, AMOMHASL YHEPLeMUKA

Key words: low-module reactors, high-temperature gas-cooled reactor, fast
neutron reactor, nuclear power industry

B Haie Bpemst Bce 00bIIe pacTeT YHEPronoTpedieHne, a 3HAYUT €CTh HE00XO-
AUMOCTD HC TOJIBKO B YCTAaHOBKAax OO0JIBIIION MOIITHOCTHU, HO " HOTpe6HOCTB B YCTaHOB-
KaX, KOTOPBIC CMOTYT oOecrieynBaTh QJICKTPHUYCCTBOM OTAAJICHHBIC PCTUOHBI. Takue
YCTaHOBKHM Ha3bIBAIOTCSI MAJIOMOJYJIbHBIMU SHEpreTuyeckumMu peakropamu (MMP).
Bo Bcem mupe cymectByet 0koiio S0 mpoekToB u koHuenuniit MMP. bonbsmmHCTBO U3

HHUX HaxXOIATCA Ha PA3/IMYHBbIX CTAOUAX p213pa6OTKI/I, d HCKOTOPLIC 3asdABJICHBI KaK

9
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TOTOBBIC K Pa3BEPTHIBAHUIO B OJIMIKaMIIIEM Oy TyIeM.

PaccMOTpuM HECKOJIBKO MHHHU-PEAKTOPOB, Ubsi BbIpaOaThiBaeMmasi 3JEKTpUUE-
CKasi MOIIIHOCTh He npeBbiaet 25MBT.

MMR-5,10, Kanaga u CIIIA

MuxkpomoaynsHbiii peaktop MMR mpezacraBnsieT coboi BEICOKOTEMIIEpATYp-
HBIN ra300XJ1aK/1aeMbIi peakTop, MpeHa3HAYCHHBIH JJIs1 KOTeHepaluH (T. €. OJJHOBpe-
MEHHOU BBIPAOOTKH 3JIEKTPOIHEPTUU U TEILIA ISl TIPOMBIIIJICHHBIX HYXK]) U UMEIO-

i cpok cyx0b1 20 et (puc. 1) [1].

Pucynox 1 — O6mmii Bug peaktopa MMR-5,10

JlaHHas1 ycTaHOBKa IMpeHa3HaYeHa JJIsl UCTI0JIb30BAaHUs B TOPHO00bIBAIOIIEH
MIPOMBIIIEHHOCTH U B OTJIAJICHHBIX MOCEJICHUSAX Ha ceBepe Kanassl.

eVinci, Kanaga

MuxkpopeakTop €-Vinci npeacTaBiisgeT cOO0H KOHCTPYKIIHIO peakTopa ¢ Terio-
BOH TpyOO#, CHOCOOHYO MTPOU3BOANTH KOMOMHUpOBaHHOE Tetwio A0 13 MBT u arek-
TpodHepruio 5 MBT (puc. 2) [2]. OH cripoeKTUpPOBaH JJIsl HAJEHKHOTO CHAOXKEHUS OT-
JAJICHHBIX PAaOHOB JEIIEBOM SHEPTUEN C MUHUMAJIBHBIMU 3aTPaTaMu Ha TEXHUYECKOE

obcmyxuBanue. Ero cpok cimyx0b1 cocTanisieT 6osee 10 et mpu yBeTUISCHHOM ITUKIIC

10
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Meperpy3Ku TOIJIUBA.

ABapuiiHbI IBUTATETH OcrarouHoe
TEIUIOBbIICIICHNE
KonTtpons euraresns CI1IO0T
IlepByyHbL1 TETOOOMEHHUK _—
ABapuitHOE OTKIIIOYECHHE
TerutoBsle
TPyOBI Poraaru ynpasnenust

Mownommr

Pucynok 2 — Cxema peakropa eVinci

PeakTop mmeeT CIUIONIHYI0 aKTUBHYIO 30HY, IOCTPOCHHYIO BOKPYT MPOYHOTO
CTaJIBHOTO MOHOJIMTA C KaHajJaMH Ui TOIUIMBHBIX TaOJETOK U TEIUIOBBIMHU TPyOamH,
OTBOJSIIMMHU TEIUIO OT aKTUBHOM 30HBI, © UMEET MUHUMAIBHOE KOJUYECTBO JIBUXKY-
muxcs yacted. TOIIMBO 3aK/II0YEHO B aKTUBHYIO 30HY, UTO, [0 CJIOBaM KOMIIaHHH,
3HAYUTENIbHO CHUKAET PUCK PAaCHpOCTPAHEHHUsS M IMOBBIIIAET OOIIyH0 OE€30MacHOCTb
nosib3oBarens. TemnnoBsie TPyOKH 00€eCTIeunBaIOT MACCUBHBIN OTBOJ TEIUIA OT SApa U
BHYTPEHHIOIO PErYJUPOBKY MOIIHOCTH, OOecreunBas aBTOHOMHYIO paboTy U co0-
CTBEHHBIE BO3MOKHOCTH OTCIICKUBAHUS HATPY3KH.

OcHOBHBIE TpenMyIIecTBa € VInci CBA3aHbI C €ro TEXHOJIOTUEH:

— TBEpJI0€ SAPO:

— WHKAICYJIMPOBAHHOE TOILJIMBO, YTO 3HAYUTENILHO CHIKAET PUCK pacpocTpa-
HEHUS;

— o0ecreunBaeT OE30MAaCHYI0 CEPALICBUHY Oarojapsi CUJIbHON OTpUIATEILHON
0oOpaTHOMH CBSI3U MO TEMIIEPATYPE;

— TEIUIOBbIE TPYOBI:

— yCTpaHsieT He0OXOUMOCTh B IUPKYJISIIUOHHOM HAacOCE peakTopa U BCEX CO-

MYTCTBYHOIIUX BCIIOMOI'aTCJIBHBIX CHUCTCMAX, YTO oOecrneyrnBaeT KOMIAKTHOCTb M
11
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POCTOTY KOHCTPYKIIUU;

— MOYKHO PEryJIMpOBaTh TEIUIOBYIO HATPY3KY;

— MOJXET paboTaTh IIpH 00JIee BLICOKUX TeMIIepaTypax, ooecneunBas 0osee 3¢-
(EeKTUBHYIO CUCTEMY MPe0oOpa30BaHUs YHEPTUU U BHICOKOKAYECTBEHHOE TEXHOJIOTH-
YEeCKOE TEIIO.

Coueranue TEIIOBBIX TPYOOK M TBEPIOTO sipa JAeTaeT MUKpopeakTop eVinci
«TBEPJIOTENBHBIM PEAKTOPOM» C MUHUMAJIbHBIM KOJIMYECTBOM JABUKYIIIUXCS YaCTEH,
YTO SBJISETCS KIFOYOM K HAIC)KHOCTH U HEOOCTy)KUBaeMasi KOHCTPYKITUS ICIICHTPAITH-
30BaHHOT'0 T'€HEepaTopa IHEPTUU C JITUTEIHLHBIM CPOKOM CITYKOBI.

Gen4 Power Module, CIITA

Gen4 Power Module nipeacrapisier co00# KOHCTPYKIIHIO CIISIYIONIETO TOKOJIe-
HUS, B KOTOPOM UCIOJIb3YETCSI CBUHIIOBO-BUCMYTOBBINM PEaKTOP Ha OBICTPHIX HEUTPO-
HaX W TOIUIMBOM W3 HUTPHJA ypaHa, B KOTOPOM HCIIONB3YIOTCS PETrYyJIUPYIOIINE
CTEPKHU JIJIs1 YIIPABJIEHUs peaKTUBHOCTBIO (puc. 3) [3]. Peakrop paccunTtaH Ha BbIpa-
6otky 70 MBT temna (25 MBT snextposneprun) B Teuenue 10 et 0e3 no3anpaBku.

OcHoBHBIE IIpenMy1IecTBa peakTopa Gen4:

— YCOBEPIICHCTBOBaHHAs KOHCTPYKIIHS peakTopa. Vcronb30BaHue MepeaoBhIX
KOHIICTIINI o0ecrieunBaeT 0osiee 0€30MacHBIM U MPOCTOM peakTop, YCTPaHCHUE MHO-
T'UX MTOTCHITHATBHBIX aBapHil,

— pa3Mep peakTtopa. PeakTop MeHbIIero pazmepa 0obllie MOAXOAUT AJS HE-
OOJNBIIMX TOTPEOHOCTEN B BHIPAOOTKE AIIEKTPOIHEPTHUU, MOKET HAIIPSIMYIO 3aMEHHUTH
CYIIIECTBYIOIINE TeHEPATOPHI HAa AM3EILHOM TOTUIMBE U HE TPEOyeT MOJIEPHU3AIINH CY-
IIECTBYIONIUX MAJIBIX CUCTEM paclpeieNICHUs AIEKTPOIHEPTUH;

— 3aM€Ha cuJIoBOro moayJs uepes 10 net — Moaynbp Gend HenpepbhIiBHO oOec-
MeYnBaeT MOIIHOCTH 25 MBT B Teuenue 10 neT nmpu HavyaIbHOM TOTUIMBHOM 3arpy3Ke.
3anpaBka Ha MecTe He TpeOyetcs. Uepes 10 et 3ameHsieTcs BECh MOIYJIb PEaKTOpa,

— MO/I3€MHOE 3alUTHOE XpaHWIUIIE. PeakTop pacmoyio’keH B MOJ3EMHOM 3a-
ITUTHOM XPaHWJIUILE, YTOOBI 00ECTIEYUTh U30JISIIUIO OT OKPYIKAIOIIEH Cpeibl, MPEI0T-

BpPaTUTh BTOPKEHUE WUJTU BMENIATENILCTBO, a TaKXkKe M30ekKaTh yiiepda OT CTUXUUHBIX
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OeCTBUM.
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o9

ITapoBas Typ6uHa

Containment Cleanup, Cooling,
& Vent System (CCCV)

T'pauprn ~ AHTeHHa

CCCV Water Tank, Heat
Exchanger, Pump, Filters

IaxTeI
IInrarensHas Boga

Bak co
CBHHI[OBO-
BHUCMYTOBBEIM
paciiaBoM

Baku otBOpma
OCTaTOYHOTO TeIIa G4 peakTop

i —_— Hcnapurens

Pucynok 3 — O6muit Bu mromaaku ¢ peakropom G4 Module

— MEPEHOCHbIE CUJIOBBIE MOJIYJIN 3aBOJICKOM cOOpKH. 3aBojcKas cOOpKa MO3BO-
JSeT cOo37aBaTh CTAHAAPTHBIE KOHCTPYKLUH, MPEBOCXOIHBIM KOHTPOJIb KauecTBa, a
Takke 060s1ee OBICTPOE CTPOUTENBCTBO M Pa3BEPTHIBAHNE HA MECTE.

B kadecTBe xiaareHTa akTHBHOW 30HBI UCTIOIB3YETCSI CBUHIIOBO-BUCMYTOBBIH
CIUIaB, HE BCTYMAIOLIUI B pEaKLHIO C BO3AYXOM U BOJIOMH, CO CpeiHeN CMEIlIaHHON TeM-
nepatypoii Ha Beixoze 500° C.

TomnuBo cocrout u3 rpanyn UN (Hutpua ypana) ¢ oboramenuem 19,75% (ue
OpY’KEHHOr0 KayecTBa), COACpPKAIINXCS B IJIAKUPOBAHHBIX TpyOax. DTH BBICOKOTEM-
nepaTypHble TaOJETKU M3 KEPAMUYECKOTOo Marepuana MpPEnsTCTBYIOT BBIIEIECHUIO
IUTYTOHUS U3 OTPabOTaBIIEro TOILIMBA.

[To 3asBieHUIO Pa3pabOTUUKOB CEOECTOMMOCTh IJIEKTPOIHEPTHUU cocTaBUT 10
aMepUKaHCKHUX IIEHTOB 3a KujioBarT-yac (7 pyOseit 3a kuiioBarT-yac). Peaktop u Bech

koMIuiekc ADC He Hy)XJIaeTcsl B MOCTOSSHHOM OOCITYy>)KUBaHUU — HEOOXOAUM JIUIIb

13
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AMU30UYECKUN KOHTPOJIb. OpUEHTUPOBOYHAS CTOMMOCTb 25 MiH aosuiapoB (1,7
MIIpJI. pyOei).

AURORA, CIIIA

KoHncTpykius peakTopa mpeacTaBisieT co00il peakTop Ha OBICTPBIX HEUTPOHAX
C OXJIQXICHHEM Ha TeIJIOBBIX TpyOKax. [To cioBamM MpOEKTUPOBIIUKOB, peakTop OymeT
UMETb «OO0JIBIIION OTPUIIATENbHBIN TeMIlepaTypHbIi KOdDPUIIMEHT PEaKTUBHOCTHY, B
HeM He OyIeT HacOCOB U KJIANlaHOB, JIJIsl OTBOAA Terjia OyAyT UCIOIb30BAThHCS TEILIO-
BbI€ TPYOBbI, HE OYyJIET MHTEPBAJIOB JO3AMPABKH SIIEPHBIM TOIJIUBOM U CBS3aHHOTO C
ATUM OOHAKEHUS aKTUBHOM 30HBI, a €T0 aKTUBHAs 30HA OYJIET 3aXOpOHEHA I0/T 3eMJIeH

(puc.4) [4]. DnekTpuyeckass MOIHOCTh PEaKTOpa COCTABUT OKoJio 2 MBT.

Pucynok 4 — Buemnuii Bun Oyayieit cranuuu Aurora

B peakrope Oynet ucnosib30BaThCs «mepepadboTaHHOE) TOITUBO C BHICOKUM CO-
nepkanueMm HuskooOoramieHHoro ypana (HALEU), nepBoHayaibHO M3TOTOBJICHHOE
JUISL DKCIIEpUMEHTaIbHOTO peaktopa-pasmHoxutens 11 (EBR-II), u, ecnu on Oyner
MOJTHOCTHIO BBEJICH B DKCIUTYaTalldi0, OH CTAHET MEPBBIM KOMMEPUECKUM PEAKTOPOM
¢ peuupkynsuueit Torusa B CLIA.

B 0cHOBHOM Bce pacCMOTpPEHHBIE MUHU-PEAKTOPHI TNO0 Ta300XJIaK1aeMbIC BbI-
COKOTEMIIEpaTypHbIe, TUOO0 paboTarOT Ha OBICTPHIX HEUTPOHAX C >KHIKOMETAIITNYE-

CKHUM OXJIAXKACHHUCM. 210 IMOKa3bIBACT, YTO MUHHN-PCAKTOPLI CTAPAIOTCA CACIIATh Oonee

14
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6630H8,CHBIMI/I, HCCMOTPA Ha HUX Fa6apI/ITI>I. MI/IHI/I-peaKTOpI)I Xopouiasa aJlbTCPpHAaTUBa

BO300HOBJIIEMBIM HCTOUYHHKAM OHCPI'MHU B OTAAJICHHBIX PCTrMOHAX.
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INEPCIIEKTUBHBIE MAJIOMOAYJIBHBIE
BBICOKOTEMIIEPATYPHBIE PEAKTOPBI

Bapuruna Bajsiepusi AHpeeBHA
I'ycenko Auekceil I'eHHaabeBHY
TarapuukoBa Haranus AnapeeBHa
CTYJI€HTBI
OI'bOY BO «HaunoHanbHbIN HCCIEN0BATENBCKUN YHUBEPCUTET «MO»,
ropoa Mockaa

Aunomauuﬂ. B cmamuve paccmompensvl nepCcneKkniueHsvle MaJZOMoayJZbele 6bl-
COKOmMeMnepamypHvle peakmopul, a makxdce ux ocobenHocmu KoHcmpykyuu. Ilpeo-
CmaeneHrHsvle YyCmaHo6KU HAX00AMcsl Ha PA3HbIX cmaousix pa3pa6omku. ﬂaHHbZZZ mun
peaxkmopoes cmooaitcent yeeiudumos cqbepy UCNOJIb306AHUAL AMOMHbBIX IJIEKMPUHECKUX
CMAaHyu.

The article discusses promising low-modulus high-temperature reactors, as well
as their design features. The presented installations are at different stages of develop-
ment. This type of reactors will be able to increase the scope of use of nuclear power
plants.

Knrwouesnie cnosa: manomooyibhvie peakmopbl, 8blICOKOMEMNEPAMYPHBIU 2A30-
oxaaxdcoaembvlil peaxkmop, AamoMmMHasl IHeEpPzeNuUKa

Key words: small-module reactors, high-temperature gas-cooled reactor, nu-
clear power engineering

Bce 6ombiie pacter uHTEpeC K MajbiM WJIM MOJIYJIBHBIM pEaKTOpaM H3-3a MX
CIHOCOOHOCTH HE TOJIBKO YAOBJICTBOPUTL HOTpe6HOCTB B THOKOM IMPOU3BOACTBC JJICK-
TPO3HEPIUH il 60JIee IUPOKOTo Kpyra NoTpeOuTeNei, HO U 3aMEHUTh YCTapeBIINe
QJICKTPOCTAHIIUH, pa60TaI0mHe Ha NCKOIIa€MOM TOIIJIMBE. MaJIOMOI[yJ'H)HBIe PCaAKTOPBI
OBIBAIOT PA3HBIX TUIIOB, HO MX AJIEKTpUUYECKask MOIIHOCTh He mpeBbimaeT 300 MBT.

HaunGonbmmii nHTEpEC MPECTaBISIOT BRICOKOTEMIIEPATYPHBIE PEAKTOPHI C Ta30BBIM
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OXJIQXK/ICHHEM, TaK KaK TaKU€ YCTAHOBKM MOKHO MPUMEHHUTD B MPOU3BOJICTBE MPOIIH-
JIEHA U3 YTJIEKUCIIOTO ra3a, IPOU3BOICTBE BOJIOPOA U 1a’KE€ B KOMMYHAJIBHOM TEIUIO-
CHAOXKEHHH.

Paccmotpum Hambosiee epCeKTUBHBIC YCTAHOBKYA MaJIOMOTYJIBHBIX BBICOKO-
TEeMITEpaTyPHBIX PEAKTOPOB pa3padaThiBa€MbIC pa3HBIMH CTPAHAMHU.

EM2, CIITA

EM2 (Energy Multiplier Module) — 3To BeICOKOTEMITEpaTYpHBIA PEaKTOp Ha
OBICTPBIX HEUTPOHAX C IEJIMEBBIM OXJIAXKICHUEM, B KOTOPOM B KaueCTBE TOILIMBA HC-
MoJIb3yeTcsl OTpaboTaBIIee TOIUIMBO JEHCTBYIOIIUX SJIEPHBIX peakTopoB (puc. 1).
EM2 npemnaznadeH Juisi BRIpAaOOTKHU JICKTPHUECTBA M Terwia. PeakTop mpeoOpasyer
BOCIIPOU3BOISIINE U30TOMBI B JETSAIIUKCS MaTepuan. Peaktop nmeer MOAyJIbHOE -UC-

nonHenue. [Inanupyemsiii cpok cmy»x0s1 30 et 6e3 neperpy3ku Torusa [1].

Pucynok 1 — O6muii Bua peakropa EM2 B paszpese

Momuocts EM2 coctaBnsier 240 MBT, nporotun momiHocThio 70 MBT
17
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HaxXOJIUTCSA Ha CTaauu IUIaHWpoBaHUs. PeakTop OyJeT M3BECTHOTO THUIA C Ta30BbIM
OXJIQXKJICHHEM: Ta3000pa3HbIN TeNIUi OYIeT MPOKAYNBATHCS Yepe3 aKTUBHYIO 30HY pe-
aKTopa, HarpeTyto 110 npudan3urenasHo 850° C u NpUBOAUT B IEWCTBUE ra30BYIO TYp-
OWHY, COeTMHCHHYIO C JICKTPUYCCKUM T€HEPATOPOM.

ARC-100, Kanana

ARC-100 (Advanced Reactor Concepts) — 3T0 HHTEIpUPOBAaHHBIH OBICTPHIH pe-
akTop MOIHOCTEIO 100 MBT, KOTOPBIM UCIIONIB3YET MPOBEPEHHYIO TEXHOJIOTHIO, pa3-
paboOTaHHYIO HAa IKCIIEPUMEHTAIBHOM PEAKTOPE C HATPUEBBIM TEINIOHOCUTENIEM U aK-
TUBHOW 30HOW M3 METAUIMYECKOr0 YPaHOBOTO CIUIaBa, KOTOPBIN ObLI pa3paboTaH B

naboparopuu CIIA, riae oH ycnemHo padoTan B TeUeHUE TpUALATH JeT (puc. 2) [2].
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AKTUBHas 30Ha peKTopa \/\:

Pucynok 2 — Cxema pacnoinoxenus peakropa ARC-100 na mmomagke A9C

Peaktop ARC-100 paccunTan Ha IPOAOIKUTENBHBINA CPOK CITYKOBI, MPUYEM HC-
M0JIb3yEMO€ B HEM TOILJIMBO COOTBETCTBYET MEXKAYHAPOJAHBIM TPeOOBaHUSIM O Hepac-
IIPOCTPAHEHUN AEJSIIINUXCS MAaT€pUaoB, YTO OTKPBIBAET €MY JOCTYN K HOBBIM pPbIH-
kaMm. Ero mojtynbHbIE 37€MEHTHI 3aBOJACKOTO MPOU3BOACTBA MOJIXOIST AJisi OBICTPOI
cOOPKHU HETOCPEICTBEHHO Ha IUIOMIA/IKE AIEKTPOCTAHIINH.

OCHOBHBIE CLIEHAPUHU MPUMEHEHHUS PEAKTOPHON YCTAaHOBKM — Mallasg dHepre-
THKa, TeHepauns 0a30BOM Harpy3ku U paboTa B peXHUME CIIEIOBaHMS 33 Harpy3KOH,

ompecHeHue Bojbl. MojieNb TakyKe OPUEHTUPOBAHA HA IPUMEHEHNE B cepe T00bIdu
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CJIaHIIEBOM HE(TH.

U-Battery (Kanana)

[IpoexT U-Battery mpencrasisier co00il BBICOKOTEMITEPATYPHBII Ta300XJI1axK/1a-
€MBbII PeaKTOp MOIIHOCTHIO 4 MBT, KOTOPBIH CITIOCOOEH MPOU3BOIUTH KaK AJICKTPUIE-

CKYI0, TaK U TEIUIOBYIO 3Hepruto (puc. 3) [3].

1. TypboreHepaTop

T

2. MaporeHepaTop

...........
........
.........

= | 3. Peaktop
4. 3Tax obcnyKmMBaHMA
5. OTpaboTaHHble TOMN/IMBHbIE KacceTbl
6. BeHTUAALMA CKNaga TonaunBa
7.Y3en nogayum Tonamea

8. [lncnetyepckasn

Pucynok 3 — Buemnuii Bua npoekra U-battery

Pa6oras na Toruse TRISCO, kaxnas ycTaHOBKa € ra30BbIM OXJIaXACHUEM (Te-
nuit) npousBoaut 10 MBT TemioTsl 1 MOXeT BbipabaThiBaTh 10 4 MBT anekTposHep-
rud. JlaHHas yCTaHOBKA MOKET 00ecreyrBaTh TEXHOJIOTHYECKOE TEII0 C TeMIIepaTy-
poit 750 °C.

StarCore Nuclear, Kanaga

StarCore Nuclear — 3T0 TeXHOJIOTHS BBICOKOTEMIIEPATYPHOTO Ta30BOTO PEaK-
Topa nokosienus [V, kotopas Obla pa3paboTraHa, ONTUMU3HPOBAHA U 3aMIaTEHTOBAHA

C 1IeJIbI0 00eCIeueHHsI MeTKOMAacIITabHOro, 0€30MacHOT0, HEJJOPOroTro MTPOU3BOICTBA
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AJIEKTPOIHEPTUH ¢ HU3KUM ypoBHEM BbIOpocoB CO2 B ynajeHHBIX paiioHax (puc. 4)
[4].

[To cpaBHEHHIO C OOBIYHBIMHU 3aTpaTaMH Ha SIEPHBIE PEAKTOPbI, COCTABIISAIO-
mUMH OKoJIo 18 mipa ¢yHTOB cTepauHroB (oxoso 1400 mupa. pyOreit), peakTopsl
StarCore OyIyT CTOMTh 3HAYUTENBHO ACIUIEBIE, TOCKOIbKY 751 00CTY>KUBAaHUS peakK-

TOPOB TPeOYyETCsl BCETO HECKOJIBKO YEIOBEK.

Pucynok 4 — O6mwuit Bux peakropa StarCore Nuclear

JlaHHBIN MOYJIBHBIN peaKTOp MpeHa3HAueH JJ11 00ecTIieueHrs YHEPTUEH 0T/Ia-
JICHHBIX TIOCEJICHWH, TOPHOMOOBIBAIOIINX U MepepadaThIBAIOIMINUX TPEATPUATHH.
OH TaxKe MOJTHOCTHIO OTBEYACT 3ajadaM BHEIPEHUS BO30OHOBJISIEMBIX MCTOYHUKOB
SHEPIHUH.

Camast MOTyJTbHAsI YCTAaHOBKA MPEACTABISIET COOOM BRICOKOTEMIIEPATYPHBIH Ta-
30BBIM PEAKTOP € TEMIOBOM MOIIHOCTHIO B 15 MBT 1 5 MBT anekTprueckoil, KOTOpbIit
pa3paboTaH UCXO/IS U3 OIbITAa IKCIUTyaTallid PeakTopoB, co3nanubeix Kuraem, I'epma-
nueit, Snonuei u CIIA.

PaccmoTrpenHbie peakTophl TOKA3hIBAIOT HATMYNE OOJBIIIOTO YK CIa pa3paboToK
10 CTPOUTEINIBCTBY MAJIOMOYJIbHBIX BBICOKOTEMIIEPATYPHBIX peakTopoB. [IponsBoau-
TEJU CTaparoTCsi HE TOJIbKO YMEHBIIUTh CTOMMOCTb YCTAaHOBKH, HO YBEIMYUTH O€3-

OIACHOCTB M CPOK CITy’KOBI PEaKkTOPOB.
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PA3BBUTUE MAJTOMOAYJIbHBIX ’KUAKOCOJIEBBIX PEAKTOPOB

Bapuruna Banepusi AuapeeBHa
TarapuukoBa Haranus AnapeeBHa
IlerpoBa CBetiiana EBrenbeBHa
CTYJEHTBI
OI'bOY BO «HanumoHanbHbIN UcclieIoBaTEIbCKUN YHUBEpCUTET « MO,

ropoa Mockaa

Annomauyusn. B cmamve paccmompenvl nepcnekmugtbvle ManomoOoyibHble HCUO-
KOCOe8ble peakmopbl, NPUMeHeHUue KOMopbvlX cyaum oonvuue npeumyuecmaa. llpeo-
cmasieHHvle YCMAHO8KU HAX00SMCA HA PA3HBIX CMAOUsiX pazpabomku u ooaaoaom
mowHocmoio 0o 300 MBm.

The article discusses promising low-modulus molten-salt reactors, the use of
which promises great advantages. The presented plants are at different stages of de-
velopment and have a capacity of up to 300 MW.

Knioueevie cnoea: manomooynvHble peakmopvl, HCUOKOCOAEBOU pPeaxmop,
AMOMHASL IHEPSeMUKA

Key words: low-module reactors, molten-salt reactor, nuclear power engineer-
ing

KunkocosieBoil peakTop ABISETCA NEPCHEKTUBHOM SIEPHON YCTAaHOBKOM, TaK
kak Takasi ADC paboTaeT mpu BEICOKUX TEMIIEpaTypax, a JaBJICHHE 01 TepMO000II0Y-
KOM — HM3KO€. DTO YMEHBIIIAET MEXaHUYECKUE HAINPSHKEHUsST M MOBbIIIAeT Oe301ac-
HOCTb M JOJITOBEYHOCTh YCTAaHOBKH. PacCMOTpHMM caMble MHTEPECHBIE PEAKTOPHBIC
YCTaHOBKM Ha OCHOBE >KHJKOCOJIEBOTO PEaKTOpPa, MOIIHOCTh KOTOPBIX MeHbie 300
MBT.

ISMR, Kanana
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Integral Molten Salt Reactor (IMSR)- 3To nHTerpaibHbIi peakTop Ha pacIuIaB-
JICHHBIX COJISIX. B HeM HCIOIb3yeTCsl TEXHOJOTHS PEaKTopa ¢ pacIlIaBICHHOMN COJIBIO,

KoTopas pa3padarbiBaeTcs kKaHajackol komnanuen Terrestrial Energy (puc. 1) [1].
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Pucynok 1 — [Ipunanun padots! peaktopa ISMR
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AKTBHas 30Ha peaktopa IMSR®

IMSR otHOCcHTCS K Klaccy peakTopoB Ha paciuiase coneid (MSR) u, ciegoBa-
TEJIBHO, MPEJICTABIISIET COOOM PEAKTOP C «TOPEIKOI», B KOTOPOM HUCIOIb3YETCS KU/
KO€ TOILTMBO, a HE OOBIYHOE TBEP/I0€ TOTUIMBO; 3TA KUJKOCTh COJIEPKUT SIEPHOE TOTI-
JIMBO, & TAKXKE CIIYKUT TEIJIOHOCUTENEM IEPBOT0 KOHTYpA. DIEKTPUUECKast MOIIHOCTh
ycTtaHoBku cocrtasisier 200 MBT.

[TomuMo BeIpaOOTKH 3eKTpodHEeprun, peaktop ISMR Takxke criocoden mpous-
BOJUTH TEIUIOBYIO SHEPTHIO 33 CYET MUCMOJIb30BAHMSI PACILJIaBa COJIEH ¢ TEMIIEpaTypoit
okoJi0 600 °C, 6maroapsi 4eMy B CIIEKTP BO3MOKHBIX TPUMEHEHUH YCTAaHOBKH BXOJISAT
TaKME€ 3HEPrOEMKHE ONEPALMH, KAaK ONPECHEHHE BOJBI, IMPOU3BOJICTBO BOJIOPOAA,
HedTenepepabOTKa, a TaKXKE M3TOTOBJIECHUE YHUCTOIO CUHTETUYECKOTO TOIIMBA JJIS
tpancnoprta. Peaktop ISMR Taxke MokeT mpUMEHSATHCS B KOMOWHAIIMK C IPYyTUMH
BO300HOBJISIEMBIMH UICTOYHUKAMU SHEPTUHU, TAK KaK OH CIIOCOOEH OBICTPO pearupoBaTh
Ha U3MEHEHHE HATPY3KHU B SHEPTOCETH, MO3BOJISIsI 0OOOUTHCH O€3 MCTIOJIb30BaHUS HAKO-

MUTEJIEH.
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Bbonee Bbicokas paboyas Temmneparypa ¢ paciylaBI€HHBIMU COJISIMU YIy4llaeT
TepMoauHamMuueckyo 3 dextuBHocTh. IMSR npousBoaut npumepno Ha 40% Gosnbiie
AIEKTPOIHEPTUH, YEM MATOMOYJIbHBIN PEaKTOP C BOJSHBIM OXJIAXKIECHUEM COIOCTa-
BUMOTrO pa3Mmepa. B pe3ynbrare Belpyuka yBenuuuBaeTcs npuMmepHo Ha 40 % npu Tom
’Ke pazMepe peakTopa. ITO OKa3bIBaeT OOJBIIOE BIUSHUE HA SKOHOMUKY. KOHCTpYyK-
[Us TaKXKe MO3BOJSET MPOU3BOAUTH OOJIBIIE YHEPTUU U3 TOTO K€ KOJUYECTBA TOM-
JIMBA, MPEXKJIC YeM OHO OYJET CUUTATHCS «U3PACXOTOBAHHBIMY.

MCSFR, CIIIA u Kananga

MCSFR — 310 peakTop Ha OBICTPBIX HEHTPOHAX C PACIUIABOM XJIOPUJIOB B Ka-
yecTBe TeroHocutesns (puc. 2) [2]. Ero momnHocTs nocturaet 1200 MBT. MoaynbHas
KOHCTPYKLUSI peakTopa 00ecreunBaeT BO3MOKHOCTh CTPOUTENLCTBA KaK Ha CyIIe-

CTBYIOIIMX, TaK U HA HOBBIX PbIHKAX HI[GpHOﬁ OHCPIruu.

50 - 200 MWe 400 MWe 1,200 MWe

Pucynok 2 — Konctpyknus peaktopoB MSFR u ux nuneiika
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[TockonbKy B KadyecTBE TOILJIMBA B HEM HCIOJIB3YeTCsl OTpabOTaBIee TOTUIMBO
TPaJMIMOHHBIX PEAKTOPOB, IIEJIEBEIMU PHIHKaMH i 3ToN Mozaenu siBistoTest CILIA,
Kanana, BenukoOputanus u SAnoHus, Tie yke HaKOMWINCHh 3HAYUTEIbHBIE 00BEMBI
ucrnoib3oBanHoro TorumBa. Peakrop MCSFR BripaGateiBaect 50 MBt(3) / 100
MBT(T).

LFTR, CIHA

LFTR — 310 peakTop Ha pacmiaBe (ropuga Topus, BeIpabareiBatonmii 250
MBT(3) / 600 MBT1(T). B 1anHOM peakTope B KaueCTBE TEINIOHOCUTEIS NCIIOIb3YETCs
pacmiaB coseil. OCHOBHas 1I€JIb €0 pa3pabOTKU — BBIPAOOTKA 3JIEKTPUYECTBA C MU-

HUMaJIBHBIMU 3aTpaTaMu 3a cueT 3 PEeKTUBHOTO UCTIONB30BaHus Topus (puc. 3) [3].

L~

Pucynox 3 — Konctpykuus cranuuu LFTR

LFTR ucnonb3yer ecrecTBEHHbIE PYHKIMU 0€30MaCHOCTH, OJHUM U3 IPUMEPOB
ABJIIETCS 3aMOPAYKUBAIOLIAs IIPOOKa HA THE KOPITyca peakTopa, OCTOSIHHO OXJIaXK1a-
eMasl i1 COXPAHEHMsI €ro CBOMCTB M IIPEJOTBPAILCHUS BBITEKAHNS TOIUIMBA U3 PEaK-
Topa. B ciayuae oTkitoueHus nuTanus MpoOKa pacIiiaBUTCs, U TOTUIMBO PEaKTOpa CTe-
YEeT B MHEPTHBIN PE3EPBYap BHU3Y, HEMEIJICHHO OCTAHOBUB PEAKLHUIO JICIICHMUS.

PeaKTop HaJICKCH M HHUKOI'Jd HC OOJIKCH OCTAaHABJIMBATLCA I HO3aAIlIPpAaBKH.
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Kuzakoe TONIMBO MOKET 100ABIIATHCSA UM YAAIATHCSA 10 MEPE TOT0, KaK pacIlIaBJIeH-
HBIE COJIM LIUPKYJIUPYIOT B aKTUBHOM 30HE U U3 HEE, YTO 00eCreunBaeT HEMPEPHIBHYIO
pabory.

LFTR craner cambiM 3(h(PEKTUBHBIM UCTOYHUKOM SHEPTUH U3 KOrnaa-iudo co-
3MaHHBIX. Peakius neiaeHust BHICBOOOXKIAET B MIJIIMOHBI pa3 O0Jbllle YDHEPTUH, YeM
XUMHUYECKasl PeaKLysl, U PpEaKTOP HA XKUIKOM TOILJIMBE MOKET B IIOJIHOM MEPE HUCIIOIb-
30BaTh 3Ty 3(pPexkTuBHOCTH. PeakTop Ha KHUIKOM TOITUBE MOKET MOTPEOIATH MOYTH
CTO IIPOLICHTOB JEJISIIIEr0oCs MaTepruaia, IOYTH MCKII0Yas TOIT0KUBYIIME PaaUOaK-
TUBHBIE OTXO/bI U MOBbIIIAasA 3(P(HEKTUBHOCTH UCTIOIb30BAaHUS TOILUIMBA.

Kpome Toro, Topunii Upe3BbI9YaiHO paACIIPOCTPAHEH B 3¢MHOM KOPE — B HACTOS-
IIee BpeMsl OH CUMTAETCSI OTXOAOM APYTUX MPOIECCOB JOOBIUU MOJIE3HBIX UCKOMAe-
MBIX — M €r0 MOXHO COOHMpaTh C MUHUMAJIbHBIM BO3JICHCTBHEM Ha OKPYKAIOIIYIO
cpeny.

Mo’KHO BHIETh, UTO HECMOTPS Ha HAJIMYKE HEOOJBIIOrO YK CIIa )KUIKOCOJIEBBIX
PEaKTOpPOB, MOKHO CIE€JAaTh BBIBOJ, YTO JAHHBIN THIl PEAKTOPOB AKTHBHO HAYMHAET

Pa3BUBATLCA B HAILIC BPCMAI.

Cnucok aureparypbl

1. Integral Molten Salt Reactor [Dnexrponnsiii pecype]: Bukunemus. CBo60-
nas suiukioneaus. — URL: https:/en.wikipedia.org/wiki/Integral _Molten_Salt Reac-
tor (mata oopamenus: 01.08.2022).

2. Thorium energy alliance [Dnexrponnsiii pecypc]: URL: https:/thoriumener-
gyalliance.com/wp-content/uploads/2020/02/Elysium-MCSFR-TEAC10-Update.pdf
(mara obpamenus: 01.08.2022).

3. Flibe Energy [Dnektponnsiii pecypce]: OduiManbHbI calT KOMIAHUUA —

URL.:https:/flibe-energy.com/technology/ (nara ooparmenus: 01.08.2022).

26



~ innova VI MexayHapoaHas Hay4qHO-IIPaKTHYECKas KOH(PEPeHLUs:
«HAVYHBIE JOCTWMXXEHHM S B XXI BEKE: MOAEPHU3ALIMA, MTHHOBALIUH, ITPOI'PECC»

IOPUINYECKHUE HAYKH

VIIK 342

OTBETCTBEHHOCTH I''TAB MYHUITUITIAJIBHBIX OBPA3OBAHUI
HEPEJI I'OCYJAPCTBOM 3A HAPYIIEHUE
AHTHUKOPPYIIIMOHHOI'O 3AKOHOJAATEJIBCTBA

IMapxomenko Haranbsa EBrenbeBHa
FOPUCT

ropox Cypryt

Aunnomauusn. B cmamve uzyuenvi ocobennocmu npusiedenus 21a6 MyHuyunaib-
HBIX 00pA306aHUli 3a HApYUIEHUe AHMUKOPPYNYUOHHO20 3AKOHOOAMENbCMEd K MYHU-
YUNAbHO-NPABOBOU OMEEMCIMEEHHOCIU BbLCUIUM OOJIHCHOCMHBIM JTUYOM CYObeKma
Poccuitickoti @edepayuu.

The article examines peculiarities of identifying legal responsibility municipal
structure head for violation of anti-corruption legislation highest official in a constit-
uent subject of the Russian Federation.

Knioueevie cnoea. ecnasa MyHUyunaibHo2o0 00PA306aHUs, OMpeuieHue Oom
O0IHCHOCMU, AHMUKOPPYNYUOHHOE 3AKOHOO0AMENbCME0, OMEENCIMEEHHOCHb

Keywords: municipal structure head, resignation, anti-corruption legislation, li-
ability

21 nexadbps 2021 rona 6611 npuHAT PeaepanbHblil 3aK0oH Ne 414-D3 «O0 o61mmx
MPUHITUTIAX OPTaHU3alliy IMyOJIMYHOM BIAcTH B cyObekTax Poccuiickoit denepamum»
[1], nanee o Texkcty — @eaepanbHbiii 3akoH No 414-D3. Crarbeit 25 7aHHOTO 3aKOHA,
MOAMYHKTHI 12-14, ObuiM omnpeeneHbl OCHOBHBIE MOJTHOMOYHS BBICHIETO JTO0KHOCT-
HOTO Juia cyonrekta Poccuiickoit denepamuiu, B TOM YKCIIE MpaBa O MPUBJICYCHUH K
MYHUILIMTATBHO-TIPABOBON OTBETCTBEHHOCTH TJIaBbl MYHHUIIMIIAILHOTO OOpa30BaHUS,
rJ1aBbl MECTHOM aAMUHUCTPALIMM B BUJI€ IPEAYIPEXKICHUS, BBITOBOPA, OTPEIICHUS OT

JOJDKHOCTH, a Tak)Ke€ BO3MOXHOCTh  OOpAaTUTHCS B TPEACTABUTEIBHBIN OpraH
21
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MYHUIIMNIATBHOTO 00pa30BaHUsl C MHULMATUBOW 00 yHaJIeHWW TJaBbl MYHHIIMMAIb-
HOTO 00pa30BaHus B OTCTABKY.

o npunsitus @enepanbHoro 3akona Ne 414-d3 ykazaHHbIe TOTHOMOYHUS OBLITU
JaCTUYHO 3aKperuieHsl B PenepaibHoM 3akoHe oT 6 okTsi0ps 2003 r. Ne 131-D3 «O6
o0ILIMX MPUHILIKIIAX OPraHU3alMi MECTHOTO caMoynpasieHus B Poccuiickoit @exnepa-
uun» [2], nanee no tekcty — @enepanbhbiil 3akoH Ne 131-®3, crareu 74 u 74.1. Tak,
cTaTbedl 74 perynMpoBajIMCh MOJHOMOYMS BBICHIETO JOJIKHOCTHOTO JMIO CyOBEKTa
Poccuiickoii @eaepaniud 1o OTPEIICHUIO OT A0HKHOCTH TJIaBbl MyHUITUIIATBHOTO 00-
pa30BaHUs WU IJ1aBbl MECTHOW aJIMUHUCTpalUH, a cTathed 74.1 ycTaHaBIMBaJIUCh
MOJIOKEHUS O MPABE HA MHULIMATUBY O0OpAILlEHUS BBICIIETO JOJKHOCTHOTO JTUIA CYyOb-
exta Poccuiickoit @enepanun 00 yJaieHUU riaBbl MyHULUIIAIBHOTO 00pa30BaHUs B
OTCTaBKY B IIPEJICTABUTENIbHBIN OpraH MyHULIUITAIBHOTO 00pa30BaHHUS.

Yacte 6 ctateu 36 Oenepanbuoro 3akoHa Ne 131-D3 conepKuT 3aKphITHIN Tie-
peUeHb OCHOBaHMM MpEeKpalleHNs MOJTHOMOYUN IJ1aB MyHHUIIMIIAIbHBIX 00pa30BaHUil.
K 4nciy ocHOBaHMI IpEKpaIleHHs] MOJHOMOYHUM, NPENYCMOTPEHHBIX 32 BUHOBHBIC
JEHCTBUS TJ1aB MyHULIMIIAJBHBIX 00pa30BaHUM, OTHOCATCS OCHOBAHMUS, YCTAHOBJICH-
Hbl€ nojanmynkramu 2.1, 3, 6, 9:

2.1) ynanenue B OTCTaBKY B COOTBETCTBUU cO cTaThel 74.1 Hactosmero dene-
pPaJbHOIO 3aKOHA;

3) oTpelieHue OT JOJKHOCTU B COOTBETCTBUU CO cTaThel 74 HacTosiero de-
JEPATBHOTO 3aKOHa;

6) BCTyIUIEHUE B OTHOLLIEHUH €T0 B 3aKOHHYIO CHITy OOBUHUTEIBHOIO TPUTOBOpA
cyna;

9) OT3BIB N30MpATEIISIMH.

B nononnenue k yactu 6 ctaths 36 COAEPKUT YacTh 6.1, onpeaensionyo ee
OJIHO OCHOBAHME JIJISl IPEKPAILICHHUS] B OTHOIIEHUH TJIaBbl MyHULIMIIAJILHOTO pailoHa,
IJIaBbl MYHULIMIIAJILHOTO OKPYTa, TJIaBbl TOPOJICKOr0 OKpYra, a UMEHHO: yTpara JI0Be-
pus [Ipesnnenta Poccuiickon denepanuu. J[anHas HopMa 3aKOHa, C OJTHOM CTOPOHBI,
Mpe/ICTaBIsIeT COOON MCKITIOUEHHUE ISl ONPEEeNIEHHBIX KaTeropuil TJ1aB MyHHUIIUITAIb-

HbIX 00pa30BaHMii, a C JPYroil CTOPOHBI, JENAET OTKPHITHIM MEPEeYeHb OCHOBAHMIA,
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yCTaHOBJICHHBIN YacThio 6 cTaThu 36 denepanbHoro 3akona Ne 131-d3. Iloareepxkie-
HUEM TOMY SBJISIETCA KaK HAJIM4YME CIEHHAIBHBIX HOPM IIpaBa, PEryJIHPYIOMINX BO-
IPOCHI MPEKPALIECHUS TOJTHOMOYHUH JIMILI, HAPYIIAIOIIUX AHTUKOPPYIIIMOHHOE 3aKOHO-
JaTENBCTBO, TAK M HAIMYKE OOIIMX HOPM IpaBa, pEeryJupYIONUX MPeKpalieHue Tpy-
NOBBIX oTHOHIeHUU. KpoMe 3Toro, cymiecTByIoT enie 0oJiee o0Iue, yHUBEpCaabHbIE
IIPAaBOBBIE MEXAHU3MBbI, KOTJa p€Yb UAET O BO3MOKHOCTH ITPUBJICYEHHUS TJ1aBbl MECT-
HOT'O CaMOYyIpaBJ€HUs K OTBETCTBEHHOCTU B BHUJIC MIPEKPAIICHUS €0 MOJTHOMOYHM B
CyJ1eOHOM TOPSIIKE.

HecMoTpst Ha To, uTO cTaths 36 denepanbHoro 3akoHa Ne 131-D3 He copepkut
B ce0€ TaKOro OCHOBAHHUS KakK PEIICHUE CyAa O MPEKpalleHUU MOJHOMOYHUN TJIABBI
MECTHOT'O CaMOYIIPABIICHUS, B IPABONPUMEHUTEIBLHON MPAKTUKE CY/IbI BHE 3aBUCUMO-
CTH OT IPUHUMAEMOTO UTOTOBOI'O CYJIEOHOI0 MOCTAHOBJICHUS! HE CChUIAIOTCS HAa 3TO B
KaueCTBE OCHOBAHMS Il €r0 BBIHECEHUSI, pacCCMaTpPUBasl UCKHU, aIMUHUCTPATUBHBIC
HCKU 1O CyIIecTBY crnopa. O4eBHIHO, YTO B ClIy4a€ TPAaKTOBKM IyHKTa 6 cTtatbu 36
®enepanbHoro 3akona Ne 131-@3 ucxo/s U3 MPUHIIKIA «PA3PELIICHO TOIBKO TO, YTO
pa3penieHo, 1 3ampelieHo BCe, YTO HE Pa3pelieHo» CYJbl OCTABISUIM Obl TAKUE UCKU
0e3 paccmoTpenusi. OTHAKO CyJbl B JAaHHOM CJIy4ae PyKOBOJICTBYIOTCSI COOTBETCTBY-
IOIIMMHU HOPMaMHU MPOLECCYaTbHOTO MpaBa, OMPEACIISIIONIMMU MOABEJOMCTBEHHOCTh
U TMOJCYAHOCTh MCKAa M PacCCMAaTPHUBAIOT MX MO CYIIECTBY cropa (AMNEIUISIHOHHOE
onpenenenre CyneOHON KOJUIETUM TO aMUHHUCTPATUBHBIM JeliaM Bosrorpaackoro
obactHoro cya o aemy Ne 33-9155/2013 or 22 aBrycta 2013 r. [3], AnesuisiinonHoe
onpenenenre CynaeOHON KOJUIETHH TIO aJIMUHUCTPATUBHBIM JIEJIaM BJIaIUMUPCKOTO
obsactHOro cyna mo jaeny Ne 33-1065/2014 ot 19 mapra 2014 1. [4], AnemisiiiuoHHOe
onpenenenre CyaeOHON KOJUIETHH TT0 aIMUHUCTPATUBHBIM JieiaM cyia XaHTbl-MaH-
cUiickoro aBTOoHOMHOTO okpyra-FOrpel 1o nemy Ne 33-6244/2021 ot 28 centsiops 2021
r. [5] u MHOTHE IpyTHE).

Bo3sBpaiasch Kk Bopocy NpUMEHEHUSI UHBIX HOPM IpaBa, IOMUMO YCTaHOBJICH-
HBIX cTaThsiMu 74 u 74.1 ®enepanbHoro 3akoHa Ne 131-D3, o6parraroT Ha ceOst OJI0-
KEHUSI, PErYJUPYIOLIME YBOJIbHEHUE JUI, 3aHUMAIOIIUX MYHUIUIAJIbHBIE JOJIKHO-

CTH.
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B cuny crateu 2 u myHkta 1 ctateu 36 @enepanpHoro 3akoHa Ne 131-d3 riaBa
MYHHIIMIIAJIFHOTO O0pa30BaHMs SIBISETCS JOHKHOCTHBIM JIMIIOM MECTHOTO CaMo-
yIpaBJICHUS.

B 10 xe Bpems corsiacHo yactu 2 ctatbu | denepanbHOro 3akoHa OT 2 MapTa
2007 1. Ne 25-03 «O mynunumnanbHOU ciryx)0e B Poccuiickoit @eneparumn» [6] nan-
HBIM (eZiepalbHBIM 3aKOHOM HE ONPEIETISIETCS CTATyC JACMyTaTOB, YWIEHOB BHIOOPHBIX
OpraHOB MECTHOT'O CaMOYIPAaBIIEHUs, BBIOOPHBIX JOHKHOCTHBIX JIUL MECTHOTO CaMO-
yIPAaBJICHUS, YWICHOB U30MPATEIbHBIX KOMUCCHI MyHUILIMITAIbHBIX 00pa30BaHUM, Aeii-
CTBYIOIIUX Ha IMOCTOSHHOW OCHOBE U SIBJISIFOIIUXCS FOPUIUYECKUMU JIMIIAaMH (J1asnee -
M30UpaTeNIbHbIE KOMUCCUU MYHUIIMIAIBHBIX 00pa30oBaHMil), ¢ TPaBOM PEIIAIOIIETO
rojioca, MOCKOJIbKY yKa3aHHbIC JHIA (Jlajee - JUIa, 3aMEeIalolie MyHUIIUIIAIbHbIC
JIOJDKHOCTH) HE SIBJIAIOTCS MYHUIIUTNIAIBHBIMU ClIy)auMu. COOTBETCTBEHHO MpHU
MPUBJICYCHUH TJIaB MyHULIUTTATBHBIX 00pa30BaHUI K MyHUIIUTTAIbHO-TIPABOBOM OTBET-
CTBEHHOCTH, BJICKYIIIEH MTPEKpaIIeHNe UX TTOJIHOMOYUMA, TPUMEHSIOTCS OOIIHE HOPMBI
TPYZIOBOTO IIpaBa 00 yBOJIbHEHHH.

®denepanbHbiil 3aK0H 0T 25 aexadps 2008 r. Ne 273-D3 «O npoTUBOACHCTBUU
Koppymnuuu» [7] onpenenser HECKOIbKO OCHOBAHHMA YBOJBHEHUS (OCBOOOXKICHUE OT
JOJIKHOCTH) 3@ €ro HapyIlIeHHe, B TOM YKCIIE JIUL, SBJISIOMIMXCA TOKHOCTHBIMU JIH-
1IaMHd MECTHOTO CaMOYTIPaBIICHH S, 3aMEIIAIOIIUMH BIOOPHBIE JOTKHOCTH.

Cratbs 13 ®enepanbHoro 3akona Ne 273-D3 comepUT CChIIKY Ha TpUBJICUE-
HHUE K OTBETCTBEHHOCTH COTJIACHO C 3aKOHOJATeNbCTBOM Poccuiickon Denepannu. B
OTHOIIECHUY JIUII, 3aMEIIAIOIINX BHIOOPHBIE MYHHUIIUNIATBHBIE TOJDKHOCTH, HOPMaMH,
PEryJIUPYIOMUMH TOPSAOK U OCHOBAHUSI TAKOTO MPHUBIICUCHUS, SBIISIIOTCS TEpeUuC-
JICHHBbIE BbIIIE MOAMYHKTHI 12—14 craTeu 25 denepanbHoro 3akoHa Ne 414-D3, cra-
TeH 74 u 74.1 ®enepanpHoro 3akoHa Ne 131-®3, a taxxke nonoxkeHus crarbu 13.1
®enepanbHOro 3akona Ne 273-D3.

OcHoBaHMsl, TPEAYCMOTPEHHBIE JIJIs OTPEIICHUS TJIABbl MECTHOTO CaMOYIIPaB-
JIEHUS OT JOJKHOCTH BBICIIUM JUIIOM cyObekTa PO u 1715 yianeHus riiaBbl MECTHOTO
CaMOYTIpaBJICHUS MPEACTABUTEIHHBIM OPTaHOM Ha OCHOBAHHMH OOPAIICHUS BBICIIETO

muua cyobekra PO ornuvaroTcs 00s13aTeIbHBIM YCIIOBUEM HAJIMYMSI B IEPBOM Cllydae
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BCTYIUBIIIMM B 3aKOHHYIO CHITY PEIICHHEM CYJla, TOTJa Kak Jijisl oOpalieHus K mpe-
CTaBUTEILHOMY OPTaHy MECTHOTO CaMOYTIPABJICHHUSI TAKOTO PEIICHUS HE TpeOyeTcs.
®enepanbHblil 3aK0H Ne 414-D3 He COAEPKUT MTOTHOMOYUN BBICIIETO JOJKHOCTHOTO
uIa cyobekTa (eaepanny mo oOpameHnio K MPeACTaBUTEIbHOMY OpPTaHy MECTHOTO
CaMOYTIpaBJICHHUS C MHUITMATUBOM 00 yIaJieHNH TJIaBbl B OTCTaBKY, a TAK)KE MTOJTHOMO-
YU 10 YBOJIbHEHUIO (OCBOOOKICHUIO OT JIOJHKHOCTH). B TO %Ke Bpems cTaThs 25 3TOro
3aKOHA COJEP>KUT OTCHLIOUHBIC MOJIOKEHUSI 00 OCYIIIECTBICHUN WUHBIX TOJTHOMOYHUH B
COOTBETCTBHH KaK ¢ HACTOSIIUM (heiepalbHBIM 3aKOHOM, TaK M JIPyTUMU deaepab-
HBIMHU 3aKOHAaMH, KOHCTUTYIIMEH (yCTaBOM) U 3aKOoHaMu cyobekTa Poccuiickoit dene-
paluu.

CootBerctBeHHO, DenepanbHbliii 3akoH Ne 414-D3 He moBIIeK 3a COO0M KaKuX-
100 MPOTUBOPEUUI B YACTU U3MEHEHUS TTIOJITHOMOYHUI BBICILIETO OKHOCTHOTO JIUIIA
10 IPUMEHEHUIO MEP TUCIMUIUIMHAPHOW OTBETCTBEHHOCTH K IJIaBaM MYHUIIUMAIBHBIX
o0pa3oBaHui, ycTaHOBJIEHHBIX DeaepabHbIM 3akoHOM Ne 131-D3.

[IepedyeHb OCHOBaHUWM JJIs1 PUBJICYEHUS] K JUCIIUITIMHAPHON OTBETCTBEHHOCTH,
yCTaHOBJICHHBIH cTaTheil 13.1 denepanbHoro 3akoHa Ne 273-D3 sBrseTCs 3aKPBITHIM,
B OTJIMUME OT OoJiee 001mmX HopM cTate 74 u 74.1. @eaepanbHoro 3akona Ne 131-D3.
[Ipu 5TOM y ri1aBbl MECTHOTO CAMOYIIPABJICHHS] BO3HUKAET OTBETCTBEHHOCTD KaK Nepes
rocyaapCTBOM, TaK U IIepe]l NPEACTABUTEIbHBIM OPraHOM MECTHOTO CaMOYITPaBJICHUS.
B nocnennem ciydae B mpolieaype yaajJeHus TJlaBbl MECTHOTO CaMOYTIPaBIEHUSI B OT-
CTaBKY BBICIIIEE JTJOJDKHOCTHOE JIMI0 CYOhEKTa (peepaiyu TakKe MOXKET 3aHUMATh aK-
TUBHYIO TIO3UIIMIO KaK WHHUIIMATOP TaKou mporeaypbl. HeobxoauMo OTMETHTh, YTO
camo 1o cebe Hanmnmuue B PeaepanpbHoM 3akoHe Ne 131-D3 crienmaibHBIX HOPM, OTIpe-
JESIOIIMX BO3MOKHOCTD MTPUBJICUEHHUS IJ1aBbl MECTHOTO CAaMOYNPABJICHUS K MyHUILIH-
MaJIbHO-TIPABOBOM OTBETCTBEHHOCTH 32 KOPPYIIIMOHHBIE HAPYIIEHUS ITyTEM Y IaJICHUSI
B OTCTaBKY HE MCKJIIOYAET €ro OTBETCTBEHHOCTh 3a T€ Ke JCHUCTBUS, HO yXXe Tepe
rocyJIapCTBOM, IIPEAYCMOTPEHHbIE yHKTHI 6 U 6.1 cTtaTtbu 25 PeaepaibHOTO 3aKOHA
414-®3 u ctatbeit 74 OenepanbHOro 3akoHa Ne 131-03.

B To0 ke BpeMs Ipu NpHUBJICYEHUU IT1aBbl MECTHOI'O CaMOYIIPaBJIEHUS 3a Hapy-

IMCHUC KOPPYINIHUOHHOI'O 3aKOHOJAATCIbLCTBA IIYTEM OTPCHICHHA €TI0 OT AOJDKHOCTHU
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HE00XO0IMMO UCTIOJIHEHUE YCIOBUM, YCTaHOBJICHHBIX NOAMyHKTaMu 1 1 2 yactu 1 cra-
U 74 @enepanbHoro 3akoHa Ne 131-D3. B cBsi3u ¢ 3TUM HE COBCEM SCHO, HEOOXO-
JUMO JIM B JAaHHOM CJIy4yae HaJlM4yue B Cy/1IeOHOM pelIeHUH 0053aTeIbHOTO YKa3aHus
Ha OCHOBaHHWS, MOPOXKIAIOIINE OTpElIeHHe Kak obOsi3aTrenbHOoe mocnenctBue. Ode-
BHJTHO, YTO 3TO HEOOXOIMMO B OTHOIIIEHUHY OOJIBITMHCTBA OCHOBAHUH, IPEAYCMOTPEH-
HBIX 4acThio 1 crathu 74 denepanbHoro 3akoHa Ne 131-D3. MckiatoueHUue COCTABISET
COBEPIICHUE JOKHOCTHBIM JIMIIOM MECTHOTO CaMOYIIPABJIECHUS ACHUCTBUNA, B TOM
YUCJIE U3JAaHUs UM MIPABOBOTO aKTa, HE HOCAIIET0 HOPMATHUBHOTO XapaKTepa, BIEKY-
IIMX HapyIIeHUE MpaB U CBOOO/] YeIOBEKA U IPaKJaHUHA.

Kouncturymonnsiii Cyn PO B Onpenenennu ot 16 saBaps 2018 1. Ne 12-0O «Ilo
3anpocy ryoepHaTopa 3abaiikaabCKOro Kpas 0 IpoBepKe KOHCTUTYIITMOHHOCTH MOJIO-
xeHuit yactelt 1 u 2 crareu 74 deaepanbHOro 3akoHa «O0 o0IKMX MPUHITMIIAX Opra-
HU3allMd MECTHOTO caMoympasiicHus B Poccuiickoii denepanymy [8] BEIIBUI KOHCTH-
TYLIMOHHO-TIPABOBOM CMBICH MOJOokKeHnM yacTte 1 u 2 crateu 74 denepanbHOro 3a-
koHa Ne 131-®3. B Onpenenenuu ot 16.01.2018 Ne 12-O ykazano: «XO0Ts 1aHHOE 3a-
KOHOIIOJIO’KEHUE YBA3bIBAECT HACTYILICHUE OTBETCTBEHHOCTH TIJIaBbl MYHUIUITAIIBHOTO
00pa3oBaHusl, TJIaBbl MECTHOW aJIMUHUCTPAIIUU C UX JIEUCTBUSAMM, BICKYIIUMH OIpe-
JieJICHHbIE HEOJAronpUsATHBIE MOCAEACTBUS JJis1 MyOJUYHBIX U YaCTHBIX MHTEPECOB,
ATO caMo IO cebe HE MOXKET MMOHUMATHLCS TAKKUM 00pa3oM, 4TO MPSIMO HE YIIOMSIHYTOE
B HOpMEe Oe37eliCTBUE JOJDKHOCTHOIO JIMIlA, MOPOXKAAIOIIee T€ K€ (aHaJIOTUYHBIE)
HETAaTUBHBIEC NIOCJIEACTBUS, BBIBEICHO 32 PAMKH U HE MOJIEKUT IPECECYEHUIO ITOCPEN-
CTBOM KOHKPETHOM MEpbI IOCYAapCTBEHHO-IIPABOBOrO MPUHYKICHUSA. TaKkoW BbIBOJ
HAaXOJUT CBOE JOMOJHUTEILHOE MOATBEPKICHUE B TOM, UTO OCHOBAHHEM OTPEIICHUS
COOTBETCTBYIOLIETO JOJKHOCTHOTO JIUIA SIBJIAFOTCS HE CaMU JONYIIEHHbIE UM HApy-
IICHUS, @ HETIPUHATHE B MPeiesiaX CBOMX MOJTHOMOYUN MEP IO UCTIOJHEHUIO PEIICHUS
CyJia, KOTOPBIM TaKO€ HapYIIIEHUE YCTAaHOBJICHO, T. €. TaCCUBHAs (hopMa MPOTUBOIIPAB-
HOT'O TIOBEJICHUS.

JlanHoe TonkoBanne KOHCTUTYIIMOHHBIM CYJIOM PacCMaTPUBAEMbIX HOPM YKa-
3bIBAET HA UX PACIIMPUTEIIBHOE TPUMEHEHHUE.

H€O6XOJII/IMO YUYUTBIBATh, UTO IIPHU3HAHUC, obecrieueHue u 3aluTa OCHOBHBIX
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npaB U CBOOOJI YEJIOBEKA U T'paKAaHWHA SIBJIETCSI OCHOBHBIM MPUHIUIIOM aHTUKOP-
PYILIMOHHOTO 3aKOHOAATENIBCTBA, O UEM MPAMO yKa3aHo B1I. 1 4. 1 c1. 3 denepanbHOro
3akoHa ot 25 nekadbps 2008 r. Ne 273-D3. Takum 06pa3zom, HapylIeHHE aHTUKOPPYTI-
LMOHHOT'O 3aKOHOJIaTEIbCTBA, YCTAHOBIECHHOE PEIICHUEM CYJ1a, PEJONPENEISIET €ro
KBaJIM(DUKAIMIO KaK HApYIIEHUS TIPaB M CBOOOI YeIOBEKa U TPaX/1aHWHA U BJICUET 32
co00l OTBETCTBEHHOCTh BUHOBHOTO JIUIIA MTepe] OOIIECTBOM U FOCYJapCTBOM.

C yyeToM cka3aHHOIO BBICIIEE JOHKHOCTHOE JHIO0 cyObekTa Poccuiickoil Pe-
JEpalvy B LETISX PEKpaIeHHs] HapyUIEHUSI aHTUKOPPYMIIMOHHOTO 3aKOHO/1aTENILCTBA
MMeEET MPaBO MPUBJIIEKATh K OTBETCTBEHHOCTH TJIaB MyHHUITUTIAIBHBIX 00pa30BaHUil Ty-
TE€M OTPELICHMS UX OT JAOJHKHOCTU MPU HAIMYKU cyJeOHoro pemenud. [Ipu 3tom oc-
HOBaHUEM JIJIs1 IPUBJICUCHUS K OTBETCTBEHHOCTH SIBJISIETCSA HEYCTpPaHEHUE BEIOOPHBIM
JOJKHOCTHBIM JIMIIOM HapyIIEHU, YCTAHOBIIEHHBIX Cy10M. B TO e Bpems mpuMeHe-
HUE TAKOT'O BHJIa IPUBJICUEHHS K OTBETCTBEHHOCTH KaK BBITOBOP JINOO Mpeaynpexe-

HUE He TpeOyeTcsl.
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V]IK 343.72

HEKOTOPBIE BOITPOCHI YT'OJIOBHOM OTBETCTBEHHOCTH
3A MOIIEHHUYECTBO C HCIIOJIb3OBAHUEM
IJIEKTPOHHBIX CPEJACTB IIVIATEXKA

P:xeBcknii Hukousaii IlaBioBuy
aJbIOHKT
Hay4Hblii pykoBoauTeb: Ajiekcanaposa Upuna AjekcaHApOBHA,
J1.10.H., ipodeccop
®OI'KOY BO «Hwmxeroposckas akaaemuss MBI Poccuny,

ropoxa Huxunit HoBropon

Aunnomayusn. B nacmosweii cmamve paccmampueaemcs npooiema y20108HOU
omeemcmeeHrHocmu 3ad MOWEHHUYECMB0 C UCNOJTb3068ARUEM IIEKMPOHHbBIX cpe()cme
njiameosicd, 8blAG/IAemCci Hecoomeemcmaeue pocnia Kojauvecneda npecmynﬂeﬁud, coeep-
waembsblx ¢ UCnojlb306aHuem qubOpMaL;LlOHHO-mefleKOMMyHuKaL;MOHHbZ)C MBXHOJZOZI/!IZ,
U npasonpumeHumenvHoll npaxmuxoti no cmamve 159° Yeonoenozo xooexca P®.

Annotation. This article discusses the problem of criminal liability for fraud us-
ing electronic means of payment, reveals a discrepancy between the growth in the num-
ber of crimes committed using information and telecommunication technologies and
law enforcement practice under Article 1592 of the Criminal Code of the Russian Fed-
eration.

Knroueewvie cnosa: MOWEHHUYECMBO, MEIEKOMMYHUKAYUOHHRbIE NEXHOJIOCUU,
Y20106HAAL OMEENMCNBEHHOCNb, npecniynjienue, 3J1eKmpoHHble cpedcmea niamesica

Keywords: fraud, telecommunication technologies, criminal liability, crime,
electronic means of payment

B coBpeMeHHOM Mupe Bce Oobliiee 3HaYeHUE NPUOOPETatoT COBPEMEHHbIE UH-

(I)OpMaI_[I/IOHHBIe N KOMIIBIOTCPHBIC TCXHOJIOTHH. OHM 3HAYUTENHHO 00JIETYaroT Hanury
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KU3Hb, a TAK)KE OTKPBIBAIOT HOBBIE MEPCIEKTUBHBIE BO3MOKHOCTH. TeM HE MeEHee,
MMEHHO CTPEMHTEIIBHOE Pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJIOTHI TTOPOKIAET U pac-
IpOoCTpaHEeHUE MPECTYMHOCTU B TaHHOM cepe. B yacTHOCTH, pedb UAET O COBEpIIIe-
HUHU MOIIEHHUYECKUX JEUCTBUHN C UCIOIB30BAHUEM 3JIEKTPOHHBIX CPEJCTB IIaTexka.
JlaHHOE TIpeCcTyIUICHHME OKa3bhbIBA€T HETAaTUBHOE BIIMSIHUE KaK Ha MPOCTHIX T'pakIaH
HaIIeH CTpaHbl, TaK U Ha cepy MpeANnpUHUMATETHCKON JeATeIbHOCTH, YTO CKa3bIBa-
€TCs Ha BCEH PKOHOMUKE CTpaHbl B 1esioM. OJIHAKO MOIIIEHHUYECTBO C UCIIOIb30Ba-
HUEM D3JIEKTPOHHBIX CPEACTB IUIATEKA CTAHOBUTCA OYEHb TPYAHO JAOKA3yE€MbIM IIpe-
CTYIUIEHHEM, YTO OTpakaeTcsl Ha OUIIMATHLHOM CTATUCTUKE MPUMEHEHHUS TaHHOH 3a-
KOHOJIaTE€JIbHOW HOPMBI, KOTOpasi MPaKTUYECKU CTPEMUTCS K HYyt0. Takum o0pa3om,
MBI Ha0JII0JJaeM HECOOTBETCTBHUE OOBEKTUBHOM JACHCTBUTEIBLHOCTH, KOTOpasi TpeOyeT
HOBBIX peleHui B chepe HPOPMAITMOHHBIX PECYPCOB, U MPABONPUMEHUTEIBLHOMN Jie-
ATEJILHOCTHIO, KOTOPAasi B HACTOSIIIUN MOMEHT HE MOKET B MOJIHOM Mepe U APPEKTUBHO
peanu30BbIBaTh 3aKOHOJATENBHYIDO HOPMY O MOILIEHHUYECTBE C HCIOJIb30BAHUEM
AIEKTPOHHBIX CPEJICTB IJIATEKA. ITUM 00YCIIaBIMBACTCS AKTYyalIbHOCTh OoJiee rTy0o-
KOT'0 U JIETATHHOTO UCCIIEOBAHUS BBISIBICHHOMN MPOOJIEMBI.

B pamkax HacTosilel cTaThu NMPeICTaBISIETCS 1IEJIECO00pa3HbIM YKa3aTh 00II1e
TEHJICHIIUU IPECTYMHOCTH B paccMaTpuBaemoit cepe. s peanuzanuu 1aHHON LIeIn
HaMu OYyJyT PaCCMOTPEHBI CTATUCTUUECKHE MOKA3aTeH MPECTymHOCTH B chepe Mn-
TEPHET-TEXHOJIOTUN 3a MOCJIEIHUE TOJIbl, a TaKXKe MPOAHAIM3UPOBAHO BJIMSTHUE MO-
IIIEHHUYECTBA C UCIIOJIb30BAaHUEM DJIEKTPOHHBIX CPEJICTB TUIATEXKa Ha cepy Mpearpu-
HUMATENbCKOW JIESITENbHOCTH, KaK OJJHOTO M3 MPUOPUTETHBIX HAIMPABIICHHI rocyaap-
CTBEHHOW 3KOHOMHYECKOW MOJIMTUKH.

J1y1st HanOoJee MOTHOTO U 0OBEKTUBHOTO MPEICTABIICHUS O COCTOSTHUN U YPOBHE
npecTynHocTH B cpepe MHTEpHET-TEXHOIOT UM TTpejiaraéM pacCMOTPETh CTaTUCTHYE-
CKHME TIOKa3aTeJIu BBISABJICHHBIX MPECTYIJICHUM, COBEPIICHHBIX C HCIOJIb30BAHHUEM
KOMIIBIOTEPHBIX U TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOTUN 3a MOCIIEIHUE TOJIbl. 3a OT-
CYETHYIO TOUKY npuMeM JanHbie Ha 2017 rox [1], moCKoabKy B 60Jiee paHHUX OTYETaX
Takas KaTeropusi, Kak «IpecTyIICHHS], COBEPILIECHHbIE C UCTIOIb30BAaHUEM KOMITBIOTEP-

HBIX W TCICKOMMYHHKAIITMOHHBIX TEXHOJIOTUI» HE BbIACIAIaCh B Ka4d€CTBEC

36



~ innova VI MexayHapoaHas Hay4qHO-IIPaKTHYECKas KOH(PEPeHLUs:
«HAVYHBIE JOCTWMXXEHHM S B XXI BEKE: MOAEPHU3ALIMA, MTHHOBALIUH, ITPOI'PECC»

CaMOCTOSITETIbHOM.

3a 2017 rox 66110 coBeprieHo 90 587 nmpecTyrieHU paccMaTpUBAEMOM KaTe-
ropuu (310 coctaBuio 4,4 % B obuieil cTtpykrype npectynHoctu). [1o utoram 2021
roja [2] BeisiBieHO yxke 517 722 mpecryrmienuit B qanHoit cdepe (25,8 % B obOmiei
CTPYKTYpE MPECTYNMHOCTH). Takum 00pa3oMm, 3a MOCIEAHUE S5 JET KOJUYECTBO Ipe-
CTYIUICHUH, COBEpIIAEMbIX C MCIOJIb30BaHUEM ceTh «MHTepHeT», Bo3pociio Oolee,
YeM B IIAATh pa3. 3aKOHOMEPHO BO3PACTAET HE TOJBKO KOJMYECTBO TAKHX MPECTYyILIE-
HUI, HO U X yJIEJIbHBIA BEC B CTPYKTYPE BCEH MPECTYMHOCTU. TakKe CTOUT OTMETHUT,
YTO KUOEPIPECTYTHOCTh UMEET OUEHb BBICOKYIO CTEIIEHb JIATEHTHOCTH, I03TOMY ypO-
BEHb 3apPETHCTPUPOBAHHBIX MPECTYIUICHUH SBISETCA JUIIb BEPXYLIKON alicOepra ot
BCEX MPECTYIJICHUM, COBEPIIAEMBbIX B KHOEPIIPOCTPAHCTRE.

B yacTHOCTH, OTHUM M3 IPECTYIHBIX MPOSBICHHUIN C UCIOJIb30BAaHUEM HH(OP-
MalMOHHBIX TEXHOJIOTUH SBIISIETCSI COBEPILIEHHE MOIIIEHHUYECTBA C UCIOJIb30BAHUEM
AJIIEKTPOHHBIX CPEACTB I1aTeka. OTBETCTBEHHOCTH 3a COBEPLICHUE MOLIEHHUYECTBA C
MICTIONIb30BAHKMEM DJIEKTPOHHBIX CPEJICTB IUIATEKa NpeyCMOTpeHa crartbeii 159° Vro-
noBHOro koxaekca P® [3]. JlaHHas cTaThsl Kak CHEMAJIbHBIA BHUJ MOIICHHHYECTBA
Onuta BBeneHa B 2012 roay BBUAY MOBBIIMICHHOW OOIIECTBEHHON OMACHOCTH TaKOIO
MPECTYMHOIO nocarareiabcTBa. CerogHss HauOOMbIIYI0 NOMYJISPHOCTh KaK CPEACTBO
I1aTexa MpuoOpEeTaroT 3JIEKTPOHHBIE CPEACTBA, UCIOIb30BAaHUE KOTOPBIX 0Oecreyn-
BaeT OBICTPOTY OCYLIECTBJICHUS OHJIAWH-ONEPALIMiA, BBIILIATY W MOJy4YeHHE 3apaloT-
HOM TJIaThl, OIJIATy TOBAPOB U YCAYT U T. A. [IpHr 3TOM 31€KTPOHHBIE IEHEKHBIE CPE/I-
CTBa UMEIOT BECbMa CYIIIECTBEHHBIN HEJOCTATOK — 3TO OTCYTCTBUE JOJHKHONW CUCTEMBI
3aILUTHI, YTO JIETAET UX YSA3BUMBIMH Mepe]l MPECTYIMHBIMU NOCITaTeIbCTBAMH.

Kak Hamu yka3bIBaJIOCh paHee, JaHHOE MPECTYITHOE JEIHUE OKa3bIBAECT HETaTHB-
HOE BJIMSHHUE KAaK HA )KM3HU MPOCTHIX JIFOJIEH, TaK U Ha SKOHOMUYECKYIO c(hepy cTpaHbl
B 1I€JIOM, a TaK)Ke Ha MPEeANPUHUMATENBCKYIO AeSTeNbHOCTh. [IpennpuHumMarenbckast
cdepa Ha CETOAHSAIIHIMN ICHD SBJISICTCS OJHUM U3 (PaKTOPOB MHHOBAIIMOHHOTO Pa3BU-
st Poccun u yiydieHus: OTpacieBoi CTPYKTypbl 3KOHOMUKH [4]. PazBuTtue npen-
MIPUHUMATENBCTBA SIBISIETCA OJHOM M3 NPHOPUTETHBIX 3a/1ad Pa3BUTHUS SKOHOMUKH

HAllleN CTPaHBI.
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Taxk, ananmu3 Ilocmanun IIpesunenta Poccurickorn @enepauuun OenepaibHOMY
CoOpanuto Poccutickoit @eaepaiuu 3a nocieanue 10 et nokasaio, 4YTO €KETroaHO
[Ipe3uaenTt Poccun otMedaeT HE TOJIBKO BaAXKHOCTH MPEANPUHUMATENBCKOW WHUIINA-
THUBBI U OJIATrONPHUATHOIO NPEANPUHUMATEIBCKOIO KJIMMATa B CTPaHE, HO U CTaBUT
CTPATErM4eCKUe LENH I JATBHENIIETO COBEPIICHCTBOBAHUS U PA3BUTUS HHCTUTYTA
npeanpuHuMarenbeTBa B Poccnu [5]. Bo ncnoiHeHnE cTpaTernyecKux LeNeil B CTpaHe
dbopMupyercst 3aKoHOAaTeIbHAs 0a3a, CHIXKAETCSl HAJIOrOBOE OpeMsi, IPOBOASITCS Me-
PONPUATHS TIO MPUBJICYCHUIO WHUIIMATUBHBIX TpaxKaaH B chepy mpeanpuHuMaTesb-
cTBa. Becp KOMILIEKC MEp NMPUBOAUT K 3HAYUTEIIBHOMY YJIYULICHUIO COCTOSIHUSI BEJIE-
Hus 6usHeca B Poccun. Hanpumep, coriiacHO «peMTHHTY JIETKOCTH BEJICHUS OM3HECay,
KOTOPBIM €XEeroaHo cocrapiisieTcsi BceMupHbIM O0aHKOM, 3a MPOLIEAIINE JAECATDH JIET
Poccus nonnsuiack co 120 no3unuu (B 2010 roay) Ha 28 ctpouky (B 2020 roay) [6].

OpnHako Henb3sd HE OTMETUTh W HETATHBHBIX MPOLECCOB, CBA3AHHBIX C TEMH
JBroTaMu, KOTOPbIE MPEIOCTABISIIOTCS MpeanpuHuMaressiM. CHUKEHHE KOHTPOJIS 3a
JTaHHOU c(epoii, OJaronpusTHBIE HAJOTOBBIE YCIOBUS, YIIPOILIEHHbIE MTPOLIETy Pl Be-
JEHUSI OTYETHON TOKYMEHTAIIMU — BCE 3TO KOCBEHHBIM 00pa30M CTaHOBUTCS IETEPMHU-
HaHTaMU COBEPILECHUS MPECTYIIIEHUH B chepe MpeIpUHUMATENBCKON U HHOW SKOHO-
MUYECKON JieaTenbHOCTH. Kpome Toro, moBceMecTHOe pa3BUTHE MH(GOPMALIMOHHBIX
TEXHOJIOTHI BO BCeX cepax OOMIECTBEHHOM KU3HU CO3/1aeT OJIArONPUATHYIO TTOYBY
JUTSl IPECTYTHOCTH B cpepe COBPEMEHHBIX MH(DOPMAITMOHHBIX TEXHOJIOTUH.

[ToxBOASI UTOT BBILIEU3JIOKEHHOMY, OTMETUM, YTO MOLIEHHUYECTBO C UCIOJIb-
30BaHUEM JIEKTPOHHBIX CPEJICTB IIJIATEKA — BBICOKOJIATEHTHOE U TPYAHOI0KA3yeMOoe
MPECTYIUIEHUE, KOTOPOE 3a4acTyl0 HE HAXOAUT OTPaXKEHUs B O(PUIMAIBHON CTaTH-
ctuke. Tem He MeHee, Hellb3sl OTPULIATh, YTO MOBCEMECTHOE MMPOHUKHOBEHUE UH(DOP-
MalMOHHBIX TEXHOJIOTUH BO BCe chepbl OOIIECTBEHHOM KU3HH MTOPOKAAET U MOBBIILIE-
HUE YPOBHS MPECTYNHOCTU B JAHHOM 00JIaCTH, YTO HATJISIHO OTPA’KEHO B MPEICTAB-
JIEHHOU CTaTUCTHUKE. MOIIEHHUYECTBO € UCITOJIb30BAHUEM IEKTPOHHBIX CPEICTB ILIA-
TEXa OKa3bIBAET HETATUBHOE BO3JICHCTBUE KaK Ha Tpa)kJaH, TaK U Ha CyObEKThI Mpe/I-
MPUHUMATENHCKON ACSITEIBHOCTH, HA KOTOPBIX HAMHU CHAEJIaH OCOOBIN aKIIEHT BBUIY

IMOBLIIICHHOIO  3HAYCHHUA HUX 4 OKOHOMHUKH  CTpPaHBI. Takum 06pa30M,
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paccMaTpuBaeMas Tema SBJsieTCs, 0€3yCIOBHO, AKTyalIbHOM, HE JTUIIIEHHOW MPOTUBO-
peurii ¥ 3acmykKuBaromei 0oyee riay00KOTro U IeTaabHOTO JATBHEHIIIET0 paccMoTpe-

HUA.
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IKOHOMUNYECKHUE HAYKH

V]IK 336

MOPT®EJBHBIN MOJIXO0/] KAK OIIEHKA WA BU3YAJIBHOE
CPABHEHMUSI BHEIIIHET'O U BHYTPEHHEI'O BUJIA TEXHOJIOT UiA

Yapyiickasa MapuanHa AJIeKCAaHIPOBHA
K.3.H
CvupnoB Hukura IlaBioBuy
MaruCTpaHT
OI'bOY BO «MOCKOBCKHI rOCYy1apCTBEHHBINA TEXHOJIOTHYECKUN YHUBEPCUTET

«CTAHKHH», ropox Mocksa

AHHomauu}l. B cmamuwe UuzydeHvl OCHOBHblE Memoabz, ucnoJjibsyemnsle npu pan-
HéM 05Hapy9fC€HZ/l€ me)CHOJlOZuZZ, 6 YacmHocmu pacCmompeHnvl pasiudHvle modKu 3pe-
HUAL.

Annotation. The article examines the main methods used in the early detection
of technologies, in particular, various points of view are considered.

Knrwouesvie cnoea: Panmee obnapysicenue mexuonocuit, Memoowvl, Memoo
Jenvghu

Keywords: Early technology discovery, Methods, Delphi method

MeTtonbl, UCTIONIB3yeMbIE€ TIPU PAHHEM OOHAPYKEHUH TEXHOJOTUN JIJIsi OLICHKH,
MOJXHO Pa3acJinTb HAa KAYCCTBCHHBIC WMJIM KOJIMYCCTBCHHBIC METOABLI C TOYKH 3PCHHA
HX PC3YJIbTATOB U HAa KPATKOCPOUYHBIC, CPCAHCCPOIHBIC HIIN JOJITOCPOYHBIC MCTO/IbI B
3aBUCHUMOCTH OT BPCMCHHOI'O I'OPHU30HTA, KOTOpLIﬁ H606XOI[I/IMO YUYUTHIBATL IIPpH
orieHke. KonnyecTBeHHbIE METO/IbI TPEOYIOT apaMETPOB U3MEPEHUS U OLICHKHU B Ka-
YECTBE WHAMKATOPOB WU MOJIeJiel, 4TOOBI 00€CTIeUnTh «OOBEKTUBHYIO» OIEHKY TeX-
HOJIOTHUYECKHUX Pa3pad0TOK. DTO BKIIOYAET aHAJIU3 YaCTOThI MyOIUKAIIMN U MATEHTOB
nJIn B3aI/IMOCB$I3CI>'I, MOJCIUPOBAHNEC NJIKM aHAJIN3 ) KU3HCHHOT'O IIUKJIA. MCTOJIBI MOXHO

HUCIIOJIB30BaTh AJIA BBIABJICHMA M OLCHKH I[OCTI/I)I(GHI/Iﬁ B 00J1aCTH TEXHOJIOTUH HITH JJIA
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OLICHKHU CTaJNH Pa3BUTHUS TEXHOJOTUU B KOHTEKCTE MOHUTOPUHTA.

MeTo/1p1, OCHOBaHHBIE HA MHIMKATOPAX WA MOJAEIAX, OJarofaps ux AeTepMHu-
HUPOBAHHOMY XapaKTepy MOAXOAT A1 (ABTOMaTU3UPOBAHHOM ) 00paOOTKH OOJIBIITNX
00BbeMOB MH(pOpMaLIUK WK SBHBIX 3HaHUH. KoaumuecTBeHHBIE METO/IBI OOBIYHO TpE-
OyroT GoJiee BHICOKON METOOIOTHYECKOM KOMIIETEHTHOCTH, YeM KaueCTBEHHBIE MPO-
IIECCHI, TOITOMY LIMPOKOE y4aCTHE HKCIEPTOB U, CJIEIOBATEIBLHO, HHTErPallUs HEsIB-
HBIX 3HAHUU 3aTpyIHEHBI. B pe3ynbTaTe KauecTBEHHbIE MPOIECCH U KOMOMHAIIMU TTPO-
IIECCOB BCE Yallle UCIIOIb3YIOTCS NP OLICHKE PAaHHET0 OOHAPY>KEHUS TEXHOJIOTH [2].
K xauecTBeHHBIM METOJ]aM, KOTOPbIE MOTYT MCIOJB30BaTh KaueCTBEHHYIO HH(OpMa-
IO ¥ OKCTIEPTHBIE OLIEHKH, OTHOCSTCS, HarpumMep, ClieHapHbIe METOIbI, SKCTIIEPTHBIE
OTIPOCHI WK NOpTdenbHble MeToAbl. OHM 00ecTIeuynBalOT THOKYIO aJanTallo K COOT-
BETCTBYIOIICH CUTYyallUX OIICHKHU 0€3 OTpaHUYCHHUs JOIYIICHUH.

C yBenMyeHHEM HEOMpEeAeNIeHHOCTH WH(OPMAalMU M CIOKHOCTH KOHTEKCTa
OLIEHKHM BO3pAacTaeT BaXHOCTb CUCTEMATUYECKOTO MCIIOJIb30BAHUS METOJIOB. DTO OT-
HOCHUTCS, B YACTHOCTH, K MPOTHO3UPOBAHUIO OYAYIIETO pa3BUTHs TEXHOJIOTUN HIIU
TEXHOJIOTUUECKOU cpenibl. [[poeKTUBHBIC MM SKCTPAIOSIIIMOHHBIE METOJIbI MPOI0JI-
KAIOT CYIIECTBYIOIIHNE Pa3pabOTKH B Oyayliee Ha OCHOBE MOJICIbHBIX TIPEICTABICHUN
00 OKpy’KaroIIeH cpee, TaKUX KaK ¢ aHAIM30M S-00pa3HOW KPUBOW WIIM aHAN30M
TpeH1a/3KcTpanossiuei. B ciayyae maTeMaTnyecKkux CTaTUCTUYECKUX METOJIOB CyIIe-
CTBYET PUCK MEPEOEHKN OOBEKTUBHOCTH WJIM TOYHOCTH, KOTOPHIX MOKHO JOCTHYb
[1,3]. IlepcieKTUBHBIE UK UCCIENOBATENBCKUE METOIBI, C APYTOMl CTOPOHBI, CIIYkKaT
11 ONIPEJEICHNS BO3MOXHOTO OyIyIIero B OCHOBHOM TBOPYECKOM MPOLECCE, TAKOM
KaK B CIICHAPHUAX, KOTOPhIE MOTYT YUYHUTHIBATh JalbHEHIINE TCHACHIINA U WH(MOpMa-
LU0, IOMUMO YHCTO TEXHUYECKUX cooOpakeHuil. HopMaTuBHbIE METObI UCTIOIB3Y-
IOTCS ISl aHAIHM3a U OIICHKH KEJIaeMOT0 OYIyIIero U BO3MOXKHBIX CITIOCOOOB €T0 J10-
cTkeHUS. [IoMUMO YITOMSIHYTBIX BBIIIIE METOJIOB, HA MMPAKTUKE B OCHOBHOM HCITOJIb-
3ytorcs noptdenu. Mnentudukanus u ananu3 Oyaynmx coObITH TpeOyeT coueTaHusl
pa3IMYHBIX TOIXO0J0B K MPOTHO3WPOBAHUIO U OIIEHKE, KOTOPHIE TOJIKHBI OBITH 00H-
€IMHEHBI CTICIUATLHO /I KOMITAaHUU U CUTyaIm [5,7].

Merton denbdu — 3To MeTO MHTEPAKTUBHOTO MTPOTHO3UPOBAHH S, OCHOBAHHBIHN
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Ha OLIEHKAaX IPYIIbl SKCIIEPTOB, KOTOPHIE MOTYT OBITh MOJIYYEHBI KaK MPU UX JTUYHOM
oOILIEHNH, TaK U 3a04HO. TEeXHOJIOrus, OCHOBaHHas Ha JUYHOM OOILEHHWH, U3BECTHA
kak muHU-/lenbdu mim Estimate-Talk-Estimate (anri. omeHka-o0Cyk1eHHEe-OLEHKa).

Meton Jlenshu mmpoKo UCMONB3yeTCs I OW3HEeC-IporHo3upoBanus. B ero
OCHOBE JIEKUT T'MIIOTE3a, YTO MMPOTHO3HBIE OLIEHKH OT CTPYKTYPHUPOBAHHBIX TPYTII IKC-
NEPTOB SBIISIIOTCA 0o0Jiee TOYHBIMU, YeM OT HECTPYKTypupoBaHHBIX. Hampumep,
rpyIma MOXKeET ObITh CTPYKTypHUpOBaHA Ha BHYTPEHHHX DKCIEPTOB KOMIAHWHM U HA
AKCTIEPTOB, MPUTIIAIIEHHBIX CO CTOPOHBI.

Crnenyrommii METOJ SKCTPANIOJIALMS. DKCTPAIIOJISILUS IPEAIIOIaraeT, YTo 3aKo0-
HOMEPHOCTb PAa3BUTHUSA, ACHCTBYIOIIAs B MPOLLIOM (BHYTPH psiia JUHAMUKH), COXpa-
HUTCS U B Oyy1ieM. DKCTPanosius, IpoBouMas B Oy 1yIiee, Ha3bIBaeTCs MEPCIeK-
TUBHOW M B MPOLLIOE PeTPOCHEKTUBHON. OOBIYHO, TOBOPS 00 IKCTPANOJISALIUU PSIIOB
JTUHAMUKH, TOAPa3yMEBAIOT Yallle BCEr0 NEPCIEKTUBHYIO SKCTPANIOJISLIMIO.

TeopeTnueckoil OCHOBOM paclpOCTPAHEHUsI TEHICHIMU Ha Oyayliee sSBIsETCS
M3BECTHOE CBOMCTBO COLMATbHO-3KOHOMUYECKHX SIBJICHHI, HA3bIBAEMOE MHEPLIUOH-
HOCTBIO.

[IpumeHeHune sKCcTpanosauuu 6a3upyeTcs Ha CIEAYIOIIUX MPEANOChUIKaX:

— pa3BUTHE UCCIIEAYEMOTO SIBJICHUS B LIEJIOM CIEAYET ONMKUCHIBATH IJIABHOM KpHU-
BOM;

— 00111as TeHACHIUS PA3BUTHS SIBJICHUS B ITPOILLJIOM U HACTOALIEM HE ITpeTepIie-
BacT U3MCHEHUH B OyAyIIEeM.

HanexHoCTh M TOYHOCTH MPOTHO3a 3aBUCAT OT TOTO, HACKOJIBKO OJU3KUMHU K
JNEHUCTBUTEIBHOCTH OKaXKyTCSl 3TU MPEANOJI0KEHUS, U KaK TOYHO yJIaJoCh OXapaKTe-
PH30BaTh BBIABICHHYIO B MPOULIOM 3aKOHOMEPHOCTb.

Yem KopoUd€e CPOK IKCTPAMOISAUUHU, TEM 00Jiee HAZC)KHBIE U TOUHBIE PE3YIbTaTh
JaeT MPOTHO3.

BhIIenstoT cienyromume MeToabl IKCTPAOJISILIUN:

— cpeAHero abCoIOTHOTO MPUPOCTA - MOXKET OBITh BBIMOJHEHO B TOM Cllydae,
€CJIM €CTh YBEPEHHOCTh CUUTATh OOLIYIO TEHACHIINIO JIMHEHHON, TO €CTh METO OCHO-

BaH Ha MPEAMNOJIOKEHUHU O PABHOMEPHOM U3MEHEHHUH YPOBHS (101 PABHOMEPHOCTHIO
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MOHUMAETCS CTAOMIIBHOCTh a0COIOTHBIX MPUPOCTOB),

— CpEeIHEero Temma pocTa,

— DKCTPAIOJISIIIIO HA OCHOBE BHIPABHUBAHMS PSAOB MO KaKON-1100 aHauTHYe-
CKO#l (hopmyIie - aHaTUTUYECKOE BbIpaxkeHue TpeHaa. [Ipu sTom asis BeIxona 3a rpa-
HULBI UCCIIEAYEMOr0 Mepro/ia JOCTaATOYHO MPOAODKUTH 3HAUEHHS] HE3aBUCUMOM IIe-
peMeHHo BpeMenH (t). [Ipeanonaraercs, 4To pa3mMep ypoBHS, XapaKTEPU3YIOILIETo sIB-
neHue, GopMUpPyeTCs MO BO3ACHCTBUEM MHOXKECTBA (DAKTOPOB, MPUUEM HE IIPEICTaB-
JISI€TCSI BO3MOKHBIM BBIJIENIUTh OTEIBHO UX BIUSHHE. B CBS3U ¢ 3THUM X0J pa3BUTHUS
CBSI3bIBAETCS HE C KAKUMH-TTNOO0 KOHKPETHBIMU (paKTOpaMH, & C TECUEHUEM BPEMEHH, TO
ectb y = f(1).

OKCTpanoiasuus 1aeT BO3MOXKHOCTh IOJYYUTh TOYEYHOE 3HAYEHHE IPOrHO3a.
TouHoe coBnazeHne (HaKTUUECKUX AAHHBIX U MPOTHOCTUYECKUX TOUYEUYHBIX OLIEHOK,
MOJIYYEHHBIX ITyTEM SKCTPAIOJISILIMN KPUBBIX, XapaKTEPU3YIOIIUX TEHACHIUIO, UMEET
MaJIyto BEpOATHOCTb. BO3ZHMKHOBEHUE TAKUX OTKJIOHEHUN OOBSICHIETCS CIIEAYOIUMU
MPUYHHAMMU:

1) BeiOpanHas a1 IpOrHO3UPOBAHUS KpHUBasi HE SIBISIETCS €JUHCTBEHHO BO3-
MO>KHOM JJ1s1 OMCaHMs TeHICHIUHU. M0KHO Mo00paTh TaKyl0 KPUBYIO, KOTOpas AaeT
0oJiee TOUHbIE PE3yJIbTaThI.

2) IloctpoeHue MpPOrHo3a OCYIIECTBISETCS HA OCHOBAHUU OTrPAHUYEHHOTO
YKCJIa UCXOIHBIX JaHHBIX. KaXKablii HCXOIHBIN YPOBEHb 00JaAaeT CIy4ailHONM KOMITO-
HEHTOW M KpHUBas, M0 KOTOPOM OCYIIECTBISETCS SKCTpanoJisiuus, OyJIeT coaepxkarb
CIIy4alHYyI0 KOMIIOHEHTY.

3) TenneHuus XapakTepU3yeT ABUKEHUE CPEIHETO YPOBHS psAJla TUHAMUKH, 110~
ATOMY OTJEJIbHbIE HAOJIOACHHUS OT HEro OTKIOHSIOTCS. Eciau Takue OTKIOHEHHs
HaOJII0IAJIMCh B IPOIIJIOM, TO OHU OyIyT HAOII0aThCs U B Oy MyIIEM.

[Ipu ananuze psAaOB IMHAMUKY UHOTAA MPUXOJUTCS IPUOEraTh K ONPEAEICHHUIO
HEKOTOPBIX HEU3BECTHBIX YPOBHEN BHYTPH JaHHOTO psAJla JTMHAMMKH, TO €CTh K UHTEP-
MOJISILIVH.

[Ipu MHTEPNOSALNY CUATAETCS, YTO HU BBISBIICHHAS TEH/ICHIIMS, HU €€ XapaKTep

HE MpEeTepIeau CYIIECTBEHHBIX U3MEHEHUN B TOM INPOMEKYTKE BPEMEHU, YPOBEHBb
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(YpOBHH) KOTOPOTO HaM HE U3BECTEH.

OcHOBHasi TeHJEHLIUS Pa3BUTHUS (TPEH) - TUIABHOE U YCTOMYMBOE M3MEHEHUE
YPOBHS SIBJICHUS] WJIH MPOIEcca BO BPEMEHHU, CBOOOHOE OT CIIy4alHBIX KOJeOaHMi.
J171s1 BBISIBIICHUS TPEH/1a MPOBOJIAT CIEAYIONINE MPOLETYPHI:

— 00paboTKa psiga METOIOM YKPYITHEHHS HHTEPBAJIOB - YKPYITHCHUE TTEPHOI0B
BpPEMEHU, K KOTOPBIM OTHOCSATCS YPOBHU psAJia TMHAMHUKHU (OJHOBPEMEHHO YMEHbIIIA-
€TCs KOJINYE€CTBO MHTEPBAJIOB);

— 00paboTKa psJia METOJIOM CKOJIB3SIIEH CpeTHEN - UCUUCISETCS CPETHUN ypo-
BEHb U3 OMPEIEIEHHOT0 Ynciia, 00BIYHO HeueTHOTO (3,5,7...), MepBbIX M0 CUETY YPOB-
HEW psija, 3aTeM — U3 TaKOTo K€ YKClia ypOBHEH, HO HAYMHAS CO BTOPOTO MO CUETY,
Jajee — HauMHasi ¢ TPEThEero U T. 1.,

— aHAIMNTUYECKOE BHIPABHUBAHUE PsJla JUHAMUKHU MO3BOJISIET MOJIYYUTh KOJIHU-
YECTBEHHYIO MOJIEb, BBIPAXKAIOIIYI0 OCHOBHYIO TEHJICHIIMIO HU3MEHEHUS ypOBHEH
psila BO BpDEMEHH.

Crnenyromuii Mmetos1 popmupoBanue noptdesns texHosuoruit. Llenaso moprdens-
HOT'O MOJXO0/a SIBJIAETCS OLIEHKA WM BU3yaJlbHOE CPAaBHEHUS! BHEIIHEIO M BHYTPEH-
HEro BUJa TeXHOJIOTHN. BHauane onpenenstoTcs OCU ¢ BHEIIHUM U BHYTPEHHUM BU-
JIOM ¥ BBIOMPAIOTCS COOTBETCTBYIOIIME KPUTEPUH OLICHKU. 3aTEM TEXHOJIOTHUU OIICHU-
BAIOTCS TIO KPUTEPHUSIM, CPABHUBAIOTCS M BU3YATIM3UPYIOTCS B TopTdomuo [8].

Takum 00pa3zoM, COOCTBEHHYIO KOMITAHUIO MOKHO MO3UITMOHUPOBATH M0 OTHO-
HIEHUIO K KOHKYPEHTaM C TOUKH 3PEHHUS €€ MPOLYKTOB, TEXHOJIOTUHM WM 10U PbIHKA,
MOKHO TI0Ka3aTh XPOHOJIOTHUYECKYIO MOCIEI0BATEILHOCTD MPEABIAYIINX Pa3padoToOK
Y MOKHO OLICHUTB )KU3HEHHBIE IIUKJIbI PhIHKA/TIpoAyKTa. Kpome Toro, Ha oCHOBE MOPT-
(emneit MOKHO OTIpEIeNTUTh HOBBIE c(pephbl OM3Heca, He3aHAThIE CETMEHTHI PhIHKA U CETh
B3aMMOOTHOIIIEHUH [6,8].

TexHoJIOTUsI MOKET OBITh UCCIIEIOBAaHA C TOYKU 3pEHHUsSI €€ OyIyIInX mepcrek-
THB B OTPACJICBOM KOHKYPEHIIMH, U MOKET OBITh OMMCaHa KOHKPETHAS MO3UIIUS CO0-
CTBEHHOM KOMITAaHMH B OTHOIIIEHUH TEXHOJIOTHH.

[Toprdenbuplii MOAXOA MOApa3yMeBaeT MPUMEHEHHUE aHallM3a >KU3HEHHOTO

OUKIIa TEXHOJIOTUM. H@HB}O aHaJIN3a ) KU3HCHHOI'O IUKJIa TEXHOJIOTHUH ABJISICTCA OLICHKA
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NOTEHIMAJIa TEXHOJIOTUU IO CPABHEHMIO C AJIbTEPHATUBHBIMU TEXHOJIOTUSMH, ONTH-
MU3alMsg HTHBECTUIIMN B TEXHOJIOTHH, OIpeieJieHre Hanboee MpuBIeKaTEIbHBIX PhIH-
KOB JUUIS1 HOBBIX TEXHOJIOTMH U NPEJOTBPALIECHNE ITOTEHINUAIBHBIX aTaK CO CTOPOHBI
KOHKYPEHTOB 3a CUET 3a0J1aroBpeMeHHbIX 1eicTBU. C 3TOM I1eJIbI0 TEXHOJIOTHYECKHE

YCOBEPIICHCTBOBAHUSI OLIECHUBAIOTCS C IIO3UITUH HEOOXOIUMBIX 3aTpaT Ha pecypchl [4].
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