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CoBpeMeHHbIe TeHACHUUU B PAa3BUTUM 3[1PABOOXPAHEHUS MPEANoaaraloT HalleJIeHHOCTh MEIULIMHCKOMN
MOMOIIIM Ha MTHTEPECHI MAlIMeHTa, €€ 1IeJIOCTHBIN XapaKTep, a TakKKe ITy0OKoe MTPOHUKHOBEHME BO BCE 3Be-
HbsI 3IpaBOOXpaHEeHUsT UH(POPMAIIMOHHBIX TeXHOJIOTUI. ABYXKYIEe CUION MPOUCXOMSIIMX U3MEHEHU,
0e3yCIOBHO, CITy>KaT HayYHbIE TOCTUKEHUS, 3HAUMMOCTb KOTOPBIX B PA3BUTUU HOBBIX JIEUEOHBIX TEXHOJIO-
TWii, CO31aHNU UHHOBALIMOHHBIX JUAarHOCTUYECKUX YCTPOICTB U JIEKAPCTBEHHBIX MPENapaToB B MOCEI-
HUE TObI CYIIIECTBEHHO BbIPOCA. DTU MPOILIECChl 00eCTIeYNBAIOT YCIOBUS 71 BHENPEHUS B KIMHUYECKYIO
NPAKTUKY HOBOM MOJIEJIU MEAULIMHCKON MOMOIIM — MEPCOHAIM3UPOBAHHOM MEAULIMHBI, OCHOBAHHOM Ha
BBIOOpE METONOB AMATHOCTUKU U JIEYEHUS C YYETOM UHIUBUYAITBHBIX OCOOEHHOCTE ! TeueHusl 3aboieBa-
HUS, a TakXke oOpa3a XM3HU NaluueHTa. TeXHOJIOTMU NepCOHATM3UPOBAHHON MEIULIMHBI, KOTOPbIE Mpe/-
M0JIaraloT CO3IaHuEe COOTBETCTBYIOIIEH, HEPEIKO TOPOTOCTOSIIIEH, THDPACTPYKTYPhl OMUKCHBIX TEXHOJIO-
TUii, B UTOTE TOJIXKHBI TIPUBECTH K MOBBILIEHUIO 3(P(PeKTUBHOCTU, KauecTBa U, INTaBHOE, 6€30MaCHOCTU Me-
nuiHekoi momomu. B Poccuiickoit depepaninm 3To HampaBlieHUE aKTUBHO Pa3BUBAETCS B YETHIPEX
Hay4YHBIX LIEHTpaxX MUPOBOTO YPOBHSI, B UMc0 KOTopbiX BxonuT HMMULI um. B.A. Anma3zoBa.

O ceromHsIIIIHEM COCTOSTHUM U TIEPCIIeKTUBAX UCCIeA0BaHUI B 00J1aCTH TTEPCOHATM3UPOBAHHON METUIIN -
HbI MAET peub B HACTOSIIIEN CTaThe, MOATOTOBJIEHHOI aBTOPOM Ha OCHOBE €r0 HAyYHOIO JIOKJIaJa Ha 3ace-
nmaHuM rpe3unuyma PAH.

Karouesnie crosa: IIEpCOHAJIM3NPOBAaHHAaA MEIMIIMHA, 6I/IOMCI[I/I]_[I/IHa, 6I/IOMapK€pr, OMMKCHBIE TEXHOJIO-

TYMH, HAYYHbII LIEHTP MUPOBOTO YPOBHSI.

DOI: 10.31857/S0869587322120076

C navana XXI B. oTMegaeTcsI CTpeMUTENBHOE pa3-
BUTHE OMOMEOULIMHBI, aKKYMYJIUPYIOIIEN TOCTUXe-
HUS (pyHOIAMEHTaJIbHBIX HayK B 00JaCTU MEIWIIH-
CKUX MCCJIEIOBaHUI 1 HAlleJIEHHOCTb Ha UX UCIO/Ib-
30BaHWE B pe€aJbHON KIMHUYECKON IIPaKTHUKE.
Haykwu o >kn3H1 OBLIM BKITIOYEHBI B IIPOrpaMMEI pa3-

HJIAXTO EBrenuii Brnanumwu-
poBuu — akanemuk PAH, re-
HepanbHBIM mupekrop HMMUWUILL
uM. B.A. AnmazoBa MuH3apasa
Poccum.

BUTHS BEAYIITUX YHUBEPCUTETOB MUPA M CTAJI UX OC-
HOBHOW IBWXXYIIEN cUIoii. A WcclienoBaHUs B 00J1a-
CTM MaTeMaTWuKW, (GU3NKN, XUMUU U OMOJIOTHU OT-
KPBUTM BO3MOXHOCTH TJTyOOKOTO TTPOHUKHOBEHUS B
WHTUMHbIE ME€XaHU3Mbl BO3HUKHOBEHUSI Haubojee
3HAYMMBIX JIUTS YeJIoBeKa 3a00JIeBaHN — OHKOJIOTH-
YeCKMX, CEepICYHO-COCYIMCTHIX, MHOTMX Hacjem-
CTBEHHBIX. MHTEHCUBHO pa3BUBAIOTCS TeHETUYC-
CKHE TeXHOJIOTUH, TTO3BOJIMBIIE BEISBISTh TEHETH-
YeCcKHe TTPUYMHBI IMTPAKTUIECKN JTIIOOBIX TTATOJIOTHIA,
OIpeNeNiATh MOCIeN0BaTeIbHOCTh BCEro YejoBeue-
ckoro reHoMa. OCHOBBIBasiICh Ha 3TUX HAaHHBIX, B
KJIMHWYECKOM IMpaKTUKe CTaja UCIIOIb30BaThCs TeH-
Hasl Tepamnusi, BKJIIOYasi TEXHOJOTUM PeJaKTUpOBa-
HUS TeHOMa, TTO3BOJIMBIIEC MHIWBUIYATHHO MOIOH-
paTh CIIOCOOBI JICUCHUS TSKENBIX HACIEICTBEHHBIX
3abo1eBaHuii [1].

Ha 6a3e nocTuXeHUii CUHTETUYeCKOit OMOI0ruu,
TEHOMMKHU, MPOTEOMUKU, METAaGOJIOMUKH, OUOUH-
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dopMaTUKK U OAPYTUX OJIU3KUX TUCHUTLINH (OpPMU-
pyeTcsl HoBasI MOMIEIb OKa3aHUSI MEIUIIMHCKOM ITOMO-
LY — NIEPCOHAIM3UPOBaHHAs MEIUIIMHA, ITPEAIoia-
ramplias BbIOOP ONTUMAILHEIX IJIsI KOHKPETHOIO
nanyeHTa TUarHOCTUYECKUX, JIEYEOHBIX U Hpodu-
JIAKTUYECKUX ITOAXOHO0B C YYETOM €T0 CIIeLIM(UIHBIX
OroMapKepoB (B TOM YKCJIe TCHETUYECKIX ), KOTOPEIE
IIOMOTalOT Bpady OIPeAeIUTb, KAKOW METO JICUSCHU S
Haubonee 3dpdexktuBeH. IlepcoHuduIpoBaHHYIO
MEIULIMHY 9aCTO Ha3bIBaIOT IIPELU3NOHHOMN B CHITY
€€ HalleJIeCHHOCTU Ha BBISIBJIEHUE KJIIOUEBBIX (haKTO-
pOB pa3BUTUS 3a0oJsieBaHUs (Ojlarogapsi OMoMapke-
paM, MOJIEKYJISIPHBIM ITyTSIM aTOJIOTUHU, TaHHBIM T'¢-
HOMUKHU, IIPOTEOMMKH, META0OJOMHMKHM), a TaKXKe
yuyéTa oOpasa XK1U3HU NalueHTa U (akKTOpOB OKpyKa-
fomeii ero cpeapbl. I10CKOJIbKY ITOJTHOCTHIO MHINBU-
JyaJM3UpOBaTh JIeueH1Ee ObIBAeT 3aTPYIHUTEIbHO, B
TOM YMCJIE I ITO SKOHOMUWYECKMM IMPUYMHAM, B IIpe-
LU3MOHHON MEIUIIMHE MCIOIb3YIOTCSI YHUKAIbLHEIC
(“ToyedHbIie”) IMIPOTOKOJIbI, PACCUMTAHHBIE HA CTpa-
TUGUIUPOBAHHBIE TpyHIbl HanueHToB. Cruemyer
MOMYEPKHYTh, UTO 3TU ABa IOHATUS — MEepPCOHUDU-
LU pOBaHHAS MEAUIIMHA U IPEIU3NOHHAS MEIUIIN -
Ha — XOTS M He TOXIECTBEHHBI, HO BCE Xe OYeHb
OJIM3KU IO CYTH O1aromapsi oOlLeit HalleJIeHHOCTH Ha
BaXXHEHWINME COCTABASIONIME MEAULIMHCKON OMOIIU
MalyeHTy, Cpead KOTOPHIX:

* OllcHKa pHUCKa (FeHEeTUYECKOE TEeCTUPOBAHUE
MPEapPaCHOI0KEHHOCTU K 3a00IeBaAaHUSIM);

* mpoduiakTuka (BMEIIATEJIbCTBO MJISI MpeIy-
MpexXIeHus 3a001eBaHMsl);

* BBISIBJIeHHME (paHHEe BBISIBICHUE 3a00JeBaHUIL
Ha MOJIEKYJISIPHOM YPOBHE);

* IWATHOCTHKA (TOYHASI TMAaTHOCTUKA MO3BOJISIET
WHIVBUAYAJTU3UPOBATh CTPATETHIO JICUCHUSI);

» JeuyeHue (yaydllleHHE MCXOOOB 3a CUET OoJjiee
TOYHBIX MUIIEHE!l BO3OENCTBUS U HPOGUIAKTUKU
MoOOYHEIX 3(PPEKTOB Tepanun);

* HaOmoneHne (aKTUBHBIM MOHUTOPWHT OTBETa
Ha Tepalnuio 1 MapKepa ITporpeccuu 3a0oJIeBaHMs ).

Henn3st ckazaTh, 4YTO NepCOHAIM3MPOBAHHBIN
(MHIVBUOYAJIbHBIN) MOAXOH NPEICTaBIsSIeT COO0Oit
YTO-TO aOCOIIOTHO HOBOE IS KIMHUIIMCTOB. U pa-
Hee IJISI 3TOro UCMHOJIb30BaINCh T€ I MHBIE MOP(dO-
(GYHKIMOHAIBLHBIE MTapaMeTPhl, OTPAXKaIOIIUE COOT-
BETCTBYIOIIMI BpEMEHU YPOBEHb PA3BUTUSI MEOUIIH-
CKOIf HayKW U MpakTUKU. MOXHO C YBEpEHHOCTBHIO
YTBEpKIaTh, YTO MPUHIIUII JICYUTh OOJBHOTO, a HE
00JIe3Hb OBLI M3BECTEH U IIMPOKO MIPUMEHSIJICS eIl
¢ mryookoit npeBHocTH. OmHAKO “HMHTErpUpOBaH-
HbI1, KOOPAMHUPOBAHHBIN U MHAWBUIYAJIbHBIN IJISI
KaXX[0ro MaueHTa IMOAX0I K aHaJIn3y BOZHUKHOBE-
HUS 1 TedeHUs 3a0oJeBaHUI” ¢ y4éTOM (pakTOpOB
OKpyXKarolei cpeabl 1 00pa3a XXKU3HU KaXKI0ro 4eJio-
BeKa, BKIIIOYAIOIINK “pa3paboOTKy IIepCOHAIM3UPO-
BaHHBIX CPENCTB JeUYeHUsI HA OCHOBE TEHOMUKU, T€-
CTUpOBaHUE Ha IPEAPaCHOTOXECHHOCTb K O0JIE3HSIM,
NpoMIAKTUKY, OObeTMHEHNE TUAaTHOCTUKY C JIeUe-
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HUIAXTO

HUEM M MOHUTOPUHT JiedeHus1” [2, c. 4], ctan ¢op-
MUPOBaTLCSI MMEHHO ¢ Hayajia HIHEITHETO BeKa.

[TorpeboBanuch mecaATwieTus I IIepexoma OT
JOMMWHUPOBaAHNSA KOHUCIIINUN IlOKEl3ElTCIIbHOI7[ Meaun-
LUHBI, IPU KOTOPOIi JieueHre ITallueHTa CTPOMIOCh
IJIABHBIM 00pa30M MCXOHSI U3 JAHHBIX PaHIOMM3U-
POBaHHBIX KIMHUYECKMX HCCIEIOBAaHUM, paccyu-
TaHHBIX OJI CPCAHECTAaTUCTHMYCCKOro IalnueHTa, K
MOMEIN 3IpPaBOOXpaHEeHMsI, OCHOBAHHOII Ha IIepCo-
HaJIM3alluy MeIUIIMHCKOI nmoMoinu. MMeHHO Takoii
MOIXOJI TIO3BOJISIET OBICTpee OOHAPYXKUTh TaApTeTHRIC
MUIICHU 111 BO3IECTBUS JIEeKApCTB U 3a CYET ITOTO
JIOOUTBHCS HE TOJILKO HaWIydliero 3gdgpekra, HO U
CHM3UTh PUCKHU PA3BUTUS HEXeIaTeIbHBIX SIBJICHUMA
OJjlarogapsi Toa0Opy OITUMAJIbLHOM HO3bI JIeKap-
CTBEHHOTO IIpenapaTta. HakoHel, BO3MOXHOCTb ITO-
CTAaHOBKU 00JIee TOUHOTO 1 OBICTPOTO IMarHo3a Jaxe
MIPU MCITOJIb30BAHUM JOPOTOCTOSIINX TMarHOCTUYE-
CKHUX TEXHOJIOTMI MPUBEAET K CYIIIECTBEHHOI 3KOHO-
MHUH peCypcoB 3apaBooxpaHeHUs1. He roBops yxe o
CYIIIECTBEHHOM CHIDKEHUM CMEPTHOCTU, OCOOEHHO
cpeny MallMeHTOB ¢ OHKOJIOTMYECKUMU, HEBPOJIOTH -
YEeCKUMU, CEPACUYHO-COCYIUCTBIMU U IPYTUMU COLIM -
aJIbHO 3HAYMMbBIMH 3a00JIeBaHUSIMHU. MOXHO IIpel-
MOJOXUTh, UTO II€PCOHAIM3UPOBAHHAs MEIUIIMHA
CTaHET CIJILHBIM (DaKTOpPOM cMellleHus hoKyca C Jie-
yeHUs 3abojeBaHUl K UX IpoduaakTuke. bojee
OBICTPHIN OOCTYN IMalMeHTa K MHMOPMAUM U JTyd-
el MEIULMHCKOU IIOMOIIMU II03BOJIUT €CJIU HE
MpeIOTBPAaTUTh 00JI€3Hb, TO YK TOUHO BBLISIBUTDH €€
Ha paHHEH CTaauu, a B LIeJIOM HOBBICUTH IPUBEP-
XEHHOCTh ITAallMeHTA JIEYCHUIO U B3aUMOICICTBUIO
C JleyaliuM BpadyoM, CJIeJOBAHUIO eT0 peKOMeHIa-
LUSIM.

Ilepconamu3upoBaHHAsd MeJUIMHA B KOHTEKCTE
Pa3BUTHS COBPEMEHHOTO 37paBooxpanenus. Kak ymo-
MUHaJIOCh, TPOHUKHOBEHUE MEPCOHATUIUPOBAHHOM
MEIWILMHBl B peajbHYyl0 KJIMHUYECKYIO ITPaKTUKY
OpUILIOCh HA Havyasio XXI B. M1 3To0 mposIBUIIOCH HE
TOJIBKO B YCKOPEHWM BHEIPEHUS MHHOBAIIMOHHBIX
TEXHOJIOTUI 3a CUET TPAHCISILIMOHHBIX MCClenoBa-
Huit. UMeHHO B 3TOT NepuoJ B CUCTEME 3IpaBOOXpa-
HeHUs cOPMUPOBAIOCH MPENCTaBIeHUE O MallueH-
TOOPUEHTUPOBAHHOM TMOJXOJIe, O3HAYAIOIIEM, YTO
WHTEPEChl MalMeHTa CTaBSITCS BbIIIE UHTEPECOB Me-
JULIMHCKUX YUPEXICHUN U UX cOTpyaHuKoB. Opra-
HU3aLMOHHO 0(POPMUIOCH MOHMMaHWE 3HAYUMOCTH
MEIUIIMHCKON TTOMOIIIN 3aMKHYTOTO I[IUKJIa, TPEEM-
CTBEHHOCTM Bcex €€ artamoB. CTaiud NpUMEHSITbCS
TEXHOJIOTUM LIEHHOCTHOTO 3ApaBOOXpaHEeHMUSsI, MPe-
rnoJiararoiiye CMeHy akIleHTOB B OKa3aHUU MEOu-
LIMHCKOM MOMOIIU OT OPMEHTAlIMX Ha TIpoliecc K pe-
syabpTataM [3]. TpaekTopus MocjaeaHUX OeCATUICTUMN
XapakTepusyeTcsl TeM, YTO MeIULIMHA TTpo0 U OlIU-
00K, IBUTAsICh K MEIMLIMHE BpaueOHOIo KOHCEHCYyCa,
B CBOIO OYepe/lb, YCTYIMJIAa MECTO IoKa3aTeJbHOM, a
CEeTOJIHS YK€ U JoKa3aTeJbHasl yCTyIMaeT MeCTO Tep-
coHanuszupoBaHHoi. [lpodeccus Bpaya oOpeTaer
Ne 12
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HAYYHBIE OCHOBbI TEPCOHAJTU3UPOBAHHOW MEAMLIMHbBI

HUCCIEA0BATEILCKUI XapaKTep, CTAHOBUTCS OJIVKe K
HayKe, 4YeM K VICKYCCTBY.

Emé ognH BaxkHeHmmii ¢pakKTop MpOPBIBHOTO pa3-
BUTHS TTEPCOHAIU3UPOBAHHON MEIUILIUHBI B ITOCJIEI~
HUE OBa NECITUICTUS — BHeApeHue IN(pPOBBIX UH-
¢dopMalIMOHHBIX TexHOJornii. COBEpIIEHCTBOBAHNE
METOAOB OMOMH(MOPMATUKU, PETUCTPOB TeHETUYEe-
CKUX IMATOJIOTUIA, CUCTEM MONIEe PXKKU IIPUHSITUS Bpa-
YeOHBIX PEIICHUI, a TAKXKE TEXHOJOTUI UCKYCCTBEH-
HOTO WHTEJJISKTa CIOCOOCTBOBAIU TIOSIBJICHUIO
“O0oNBIINX TJAaHHBIX”, 3HAUUMOCTh KOTOPHIX, II0-BU-
InuMoMy, OymeT Bo3dpacrtatb. HamGompimmii addexr
“O0oNbIIMX TAaHHBIX” CJIEAYET OXXKUIATh B MPEIUKTHUB-
HOM MOJEIMPOBAHUM JIEKAPCTBEHHBIX IperapaToB.
OcHOBBIBasICh Ha 00pabOTKe TUTAHTCKUX OOBEMOB
reHeTU4YeCKOl nH(OopMalI1, CTAHOBSIIIUXCS BCE 00~
Jiee JOCTYIIHBIMM, Bpadyl CMOTYT Ha3HayaTb YHU-
KaJIbHBIC JIEKAPCTBEHHBIE CPENICTBA, IPUMEHSTH HO-
Bble MeTonabl JieueHus. HakoHell, BblaeleHUe MaT-
TEPHOB 3a00JIeBaHUIA TTO3BOJIMT IIOBBICUTH KaYeCTBO
MIPOTHOCTUYECKMX OLICHOK, BBIAEIUTH IIPOMUIN prC-
KOB, TIPEIIOXUTL 3(PPEKTUBHBIE METOIBI JICUSHUS,
VIIYYILINTh IPO(PUIAKTUKY.

Craryc nepcoHaJIu3upOBaHHON MEAUIIMHBI B Ha-
el cTpaHe 3akperiéH B “CrpaTern HayYHO-TEX-
Hojorndyeckoro pasputust Poccuiickoii ®Denepa-
LUK, COMIaCHO KOTOPOM mepexod K BhICOKOTEXHO-
JIOTUYHOMY 3ApaBOOXPAHEHUIO, CITOCOOCTBYIOIIEMY
3[10pPOBbECOEPEKEHNIO, CTAHOBUTCS OJHHUM H3 OC-
HOBHBIX TIPUOPUTETOB rocynapctsa [4]. B cooTBet-
CTBMH C HALIMOHAJIBLHBIM IpoekToM “Hayka” B paM-
Kax peaau3ainuu 3Toro HampasieHus B 2019 r. obuiu
CO3MaHbl 3 TEHOMHBIX 1LIeHTpa, B 2020 1. — 4 HAyYHBIX
neHTpa Muposoro yposHs (HIIMY), B 3amauu koTo-
PBIX BXOIAT MCCIIETOBAHUS U pa3paboTKM B 00aCTH
MepPCOHATN3UPOBAHHO METULIMHBI.

Brieuatnstoniue ycriexu ¢ MpUMEHEHUEM HOBBIX
MOJAXOJ0B JOCTUTHYTHI B OHKOJIOTMU U OHKOTeMaTo-
Jloruu (9TO KacaeTcsl TMOBBILIEHUS BbIKMBAEMOCTHU
MalMeHTOB). AKTUBHO pa3BUBAIOTCS KIIMHUYECKUE U
MOMYJSILIUOHHBIE MCCIeNOBaHUSI B KapIMOJOTUU,
9HJIOKPUHOJIOTUM, HEBPOJIOTUM U TICUXUATPUU, UTO
CIOCOOCTBYET CO3IaHUIO CUCTEM TTOIICPXKKY TTPUHSI-
TUSI BpaueOHBIX pellleHU i, BBIOOpa KOHKPETHBIX ITpe-
napaTtoB M UX 103, GOPMUPOBAHUIO UHAUBUIYAb-
HBIX MPOTHO3HBIX IIKaJl pucka. B meauaTtpum Hau-
OOJIBIIINIA UCClieNoBaTebCKUI MHTEPEC MPUBJIEKAIOT
penkue (opdaHHbBIE) M TeHETUUECKM 00YCIIOBIICHHBIE
3a00JiIeBaHUS.

Br10op nepcoHaan3npoBaHHON CTpaTeTvu Jieue-
HUSI 1 TpOoMIIaKTUKN, OCOOEHHO IPU OCTPBIX Cep-
JIEYHO-COCYINCTBIX COCTOSIHUSIX, C IIPUMEHEHHEM
“OOJNBIINX JAHHBIX TTO3BOJIUT CYILLIECTBEHHO YBEJIM-
YUTh TOYHOCTh MHAWBUIYaJbHOTO IporHo3a. Ilep-
CHEKTUBHBIM JJISI peabHOM KIMHUYECKOM MTPaKTUKU
MpeNCcTaBasieTcs] OObENMHEHHBIN aHaau3 OOJBIINX
KJIMHUYECKUX ITaHHBIX (BKIIOYass M300pakeHUs U
JaHHBIEC TIPOCIEKTUBHOIO HAGMIONEHWSI) C MPUBJIC-
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YeHMEM OMUKCHBIX TEXHOJIOTUIl! 1 METOIOB MAlLIVH-
Horo obdyuyeHmsa. Cneayer OTMETUTh, YTO MaHOSMUS
HOBOIT KOpOHABUPYCHOI MH(MEKIINU CcTajla Cephe3-
HBIM CTUMYJIOM JUISI Pa3BUTUSI TIEPCOHAIM3UPOBAH-
HBIX IIOAXOAO0B B JICUCHNU MALIMEHTOB C NH(PEKIINMOH-
HOM martoJiorueut, B 1mepBylo odyepeab ¢ COVID-19
[5]. HakomieHHBI B IIOCAeOHME OBa Troda OIIBIT
OOpBOEI C IMaHAeMUell CBUAETEILCTBYET O HAanOOJIb-
el KIMHNYIecKo 3(p@PEeKTUBHOCTU TIepcoHaIn3a-
LAY TepareBTUYECKUX CTPaTETHid.

OcCHOBHBIE HampaBJIeHUS pa3BUTUS TTepCOHNMI-
IIMPOBaHHON MemuIMHBI B Poccum cocpenoTouyeHbl
CEeToAHS B CAEAYIOLIUX 00JIaCTsIX:

* TIepCOHAIN3AINs TIOAXOMOB K JIHUArHOCTHKE,
JICYEHUIO W TPOMUIAKTHKE B PEAUTPHOW KIMHUYE-
CKOM TIpakTHKe (JITOPUTMBI U CUCTEMA TTOMIECPXKKHU
MIPUHATUS BpaueOHBIX PEIICHMI);

* OHKOTE€HOMUKA;

* (papmakoreHeTHuka (BKJII0Yasl Mog00OP 103 Mpe-
MapaToB C WCIOJb30BAHMEM KOMIILIOTEPHBIX MPO-
rpamMm);

* OlIEHKAa TeHETUYECKUX PHICKOB;

* MpeHaTalibHasl JUAarHOCTHUKA;

* MICCIEOOBAaHUE MOJIEKYJISIPHBIX MEXaHU3MOB 3a-
OoJieBaHUIt, MOUCK MUIIIEHEN IJIsi Tepanuu, usyde-
HUE MaJTbIX PETYISITOPHBIX MOJEKYT U MUKPOBE3U-
Kyn, mutoxoHapuanbHoi JJHK u np.;

¢ JUMAarHOCTUYECCKUE IMMaHCIIU,

* TECT-CUCTEMEI, B TOM YMCJIe IJIsI IIpeHaTaIbHOMI
JIMAaTHOCTUKHU, BKJIIOYAsI TUAaTrHOCTUKY IT0 KPOBU Ma-
Tepu.

[Ipouiecc BHempeHUST B NpaKTUYECKOE 3IpaBO-
OXpaHEeHHe IIEPCOHAIM3UPOBAHHBIX METOIOB IMa-
THOCTUKH, JIEYCHUS U TIPOGUIAKTUKY 3aiiMET HE OfT-
HO JecITWiIeThe U OyIeT HEeOTACAUM OT Pa3BUTHUS
OMOMEIUIIMHCKON HayKW, TOPOTOCTOSIINX OMMKC-
HBIX TeXHOJoTUi, OuonHdopmatuku. Ho yxe ceituac
OYEBUIHO, YTO 3Ta 00JIaCTh UMEET 3HAYNTEIbHBIE CO-
LIAaJIbHO-3KOHOMMNYECKHME MEPCIEKTUBHI [6]. Oxu-
JllaeMoe yBeJUUYeHUe MHBECTULINI B chepy repcoHa-
JIM3UPOBAHHOTO 3IPAaBOOXPAHEHUSI COCTABUT B OJIM-
Kaitmme rombl 6omee 30%. CeromHss B OHKOJIOTUH
6osee 70% MHHOBALIMOHHBIX IIPEITAPATOB — 3TO Jie-
KapCTBEHHBIE CPEACTBA TAPIETHOTO BO3ACIICTBUS, MX
YMCJIO B OMmKauiime S JIET JO/KHO YBEIUIUTHCS Ha
69%. C 2015 mo 2020 r. yucJIo IpernapaToB ¢ IEPCO-
HaJIM3UPOBAHHBIMU IIOKA3aHUSIMU WX MPUMEHEHUS
BeIpociio Ha 70%. [IpuuémM BepOSTHOCTH TOTO, UTO
npenapat OyaeT onoOpeH sl KIMHUYECKOTO TIpuMe-

! OMUKCHDBIE TEXHONIOTMI — KOMILIEKC COBPEMEHHBIX MOJIEKY-
JIIPHBIX TEXHOJIOTUI, C TTIOMOIIBIO KOTOPBIX OPTaHU3M MCCJIe-
IyeTCsT Ha pa3HBIX YPOBHSIX, HAUMHASI CO CUMTHIBAHUSI TCHETU -
yeckoii mHpopMaLuy (reHOMMKA), BBISIBJICHUST (hDaKTOPOB pe-
TYJSLIMU 3KCIPECCUN TeHOB (3MUTEHOMMKA), ONpeacICHUS
AKTUBHOCTU T'€HOB (TPAaHCKPUIITOMMKA) U MX OEJIKOBBIX MPO-
IlYKTOB (ITpOTEOMMKA) U 3aKaHYMBAsI OTNPEeICHUEM COCTaBa U
KOHIIEHTPAllMM KOHEYHBIX MPOAYKTOB pacranga (MeTaboJIoMU-
Ka). (3decw u danee npum. ped.)
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HUIAXTO

Taﬁ.nmla 1. O)KI/I,Z[aeMBIe pE3yJbTaThl BHCAPCHUA HepCOHaHH3I/IpOBaHHOf/JI MCIULIMHBI B CUCTEMY 31paBOOXpPaHCHUA

[Nnarempimmk VYapexneHust

ITanneHT O011eCcTBO

CokpailieHue 3aTpaT MUHU-
MYM Ha TPETb 3a CUET CHUXKEe-
HUS Ha3HAYEHUSI
He3(dHEKTUBHBIX METOIOB
JICYEHUST U TIOBBIIIIEHUS CKO-

CBOCBpCMeHHaﬂ 1 TOYHad
JUardHoCTukKa u Teparus

BrIcTpoe noJjiydeHue Meau-
LIMHCKOM MOMOILIX, KOTOpast
3¢ dekTrBHA U 6e30MmacHa

CHMIXeHUe Harpy3Ky Ha
9KOHOMMUKY 3a CUET COKpa-
IIIEHUST PAacXOJIOB Ha 31pa-
BOOXpaHEHUE U KOCBEHHBIX
YOBITKOB

POCTU OKa3aHUA MOMOIIU U

. IMToBrIlIeHNE KayecTBa
e€ 6e30IMacHOCTH

MEIVLMHCKOU ITOMOILY U
YAOBJETBOPEHHOCTHU Mallu-
eHTa

ViyuiieHue KayecTBa 1
MPOIOKUTETBHOCTH
KU3HU

ViyulieHue oO1IeCTBEH-
HOTO 30POBbSI U BOCTIPUSI-
THUS OOIIIECTBOM
JNOCTUXEHUN HAYKU U
MEIUIIMHCKUX YCIIYT

Pa3BuTHe HOBBIX TEXHOJIO-
TUA Y OAAEPXKKaA TPUHS -
THUS peIlICHUI

CHMIXeHUe BpeMeHU, TTpO-
BeIEHHOTO B COCTOSTHUU
00JIe3HU

HEHUS, 3HAYUTETLHO BO3PACTAET, €CJIM B MEXaHU3ME
ero JIEMCTBUS TPUCYTCTBYET CIIeIN(PUUIECKUIl 010~
MapKep.

Breiroga ot BHeApEeHUSI METOAOB MEPCOHATU3UPO-
BaHHOI MEIMILIMHBI KOCHETCS BCeX 0€3 MCKITIOUEHUS
YYaCTHUKOB CHUCTEMBI 3IpaBOOXPAaHEHUS: HaJOIro-
IUIATEIBIINKOB, MEIULIMHCKUX YUPEXISHUI, Malu-
€HTOB, Ja 1 ob1ecTBa B 1IeJoM (TabI. 1).

Ilepconaiu3upoBanHasi MeAUIIMHA: OCHOBHbIE MH-
CTpyMeHThI pa3BuTusi. HakomIeHHBIN OMBIT TOBOPUT
0 TOM, UTO IIJIs1 OBICTPOTO BHEAPEHUS JTI0OOI HOBOIA,
OCOOEHHO JOPOTOCTOSIICH TEXHOJIOTUU, HEOOXOI -
MO HaJIn4ue onpeneaeéHHoi nHdpacTpykTypsl. [Tep-
COHaJIM3UPOBaHHAas MeAUIIMHA MpeArojaraeT UHHO-
BallMOHHYIO 3KOCUCTEMY, BKJIIOUAIOIIYI0 YHUBEPCU-
TeTbl W Hay4yHbIE YYPEXKICHUs, 3aHUMaIOIINECs
HUCCeq0BaHUSIMU B 9TOI o6nacTu, OU3HeC, co3naro-

M KOHKPETHBI MHHOBALIMOHHBIM MPOAYKT, a TaK-
Xe CHUCTeMy 3IPaBOOXPaHECHMSs, IIPUMEHSIONIIYIO 3TH
pa3paboTKM Ha MpakTUKe. 371eCh HEOOXOMUMO eIe
pa3 MomMUepKHYTh BEIYILYIO POJIb HAYKU U HAyYHBIX
YUpEXKACHUN B TOCTPOCHUU TaKOil BKOCUCTEMBI.
OHU IOJDKHBI CTaTh CBOETO pojaa aKaaeMHYeCKUMU
OMOMEIUIIMHCKMMU XabaMH1, 00eCIIeYnBaIOINMU
KOMILUIEKCHBIN, MHTETPaTUBHBIH ITOAXO0M K CO3MaHUIO
U IIPOJIBUXKEHUIO JIEUEOHBIX TEXHOJIOTUM, UX TOCTYII-
HOCTb JJII CHUCTEMBbI 3IpaBOOXpPAaHEHUS B 1IEJIOM.
MMeHHO B TaKOM KOHTEKCTE CIeAyeT paccCMaTp1BaTh
YCHJINSI TOCYIapcTBa 110 ¢opMupoBaHUio B Poccun
geTeIpeéx HIIMY, onmn n3 kotopbeix — LleHTp mepco-
HaJIM3UPOBAHHOI MEAUIIMHEI — CO31aH Ha 0a3e IByX
HaydyHbIX IIeHTpoB B Cankr-Iletepoypre: HMMUILL
uM. B.A. AnmazoBa MunsapaBa Poccun — nHuima-
TOp co3faHus ieHTpa U MHCTUTYT 3KcepuMeHTab-
HOM MEeIUIIMHBI — YYaCTHUK IieHTpa (puc. 1).

Pa3zpaboTtka nmoauTuk
(rpaBwWIT), aKKyMYJISILIMSI
JIYYILUMX IIPAKTUK U

9KCIEePTU3BI

HccnenoBanust (R&D)

NudpacTtpykrypa nis
VHHOBaLIU

BHenpeHue coBpeMeHHBIX
JIOCTMXKEHU I HayYHbIX
WccJIeNOBaHUN B
KJIMHUYECKYIO MPAKTUKY

Bo3MOXHOCTH KJIIMHUKM KaK
0asbl AJ1s1 IIPOBEACHUA

OOyyeHMe U MpaKTUKa B
00J1acTM UHHOBALIM A

WT u undpossie
TEXHOJIOTUU

CBsI3b MICCIIENOBAHUNA 1
obyueHust

Hay4yHO-
UCCIeA0BATENbCKOM PabOThI

Puc. 1. Oxocuctema HMMULL um. B.A. AiimazoBa
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HAYYHBIE OCHOBbI TEPCOHAJTU3UPOBAHHOW MEAMLIMHbBI

Lens dhopMupyeMoro 1IeHTpa B TIOJTHOI Mepe OT-
BeJaeT CeTOMHSIITHEH MIeOoI0TUN OMOMEIUITTHCKIX
WUCCeA0BaHUI M HampaBjeHa Ha TOCTPOMKY Hayu-
HO-TIPOM3BOACTBEHHON OMOMEIUITMHCKOM 3KOCH-
CTEeMBI TSI pa3pabOTKW U BHEAPEHUs B IPAKTHKY
3IpaBOOXpPaHEHUS TEXHOJOTUI AUAaTHOCTUKU U Jieue-
HUS 3a00JIeBaHNIT Ha OCHOBE MEePCOHATN3UPOBAHHOI
MEIWIIMHBL. DTa IeSATeTbHOCTDb BKIIIOYAET OLICHKY Te-
HETUYECKUX PUCKOB, METOAbl (papMaKOTEHETUKU M
dapmMakoreHOMUKM, GIOMOIETNPOBaHIEe 3a60IeBa-
HUM, MOTUGUKAIINIO TeHOMAa U CO3IaHMe TIperapa-
TOB JJIsSI TEHHOM Tepaltuu, a TakkKe OMOMEeIUIIMHCKUX
KJICTOYHBIX TTPOAYKTOB C TIPUMEHEHUEM TEXHOJIOTHIA
TeHOMHOTO peIaKTUPOBAHUSI JIJIST TIOBBIIIIEHUS Kade-
CTBAa JICYCHUS I CHIDKEHUSI CMEPTHOCTH TTPU ceplieu-
HO-COCYIHCTBIX 3a00JIEBAHUSX, COITYTCTBYIOIITUX Me-
TabOJIMUECKUSIX HapYIIEHUSX, OHKOTeMaTOJoThde-
CKMX TIaTOJIOTUSIX W HEKOTOPBIX BUIAX OITyXOJEH,
psine WH(PEKIIMOHHBIX 3a00JIeBaHUN, a TakKke IpU
ITATOJIOTUSIX TEHETUIECKOM TTPUPOIBI, BKITIOUas pemn-
KHE U MaJIOu3y4YeHHHBIE.

Hanpasnenuss pesarenpbHoct HIIMY “IeHTp
MePCOHATU3NPOBAHHON MEIVIIMHBI BKIIIOYAIOT Ye-
ThIpe 0JI0Ka, OTBEYAIOIINE OCHOBHBIM BBI30BaM IS
CHCTEeMBI 3IpaBOOXPaHEHUS].

1. Ilonyaayuonnas eenemuka u HeuH@eKuuoHHble
3ab0ne6anuss noaueeHHoil npupodsl. B pamkax 3TOro
Ojioka TIpedriojaraeTcs pa3padoTaTh aJITOPUTMEI
OLIECHKM TEeHEeTUYECKMX PUCKOB CEpAEYHO-COCYI-
CTBIX ¥ MeTa0OIMUECKUX 3a00IeBAHNM MOJIUTEHHOM
NpUpPOIbl B POCCUMCKON MOMYJISILUUA U ONpPEAeTUTh
HOBBIE TIPEIUKTOPBI Pa3BUTHSI OCTPBIX OCIOXHEHUIA
Ha OCHOBE OMMKCHBIX TEXHOJIOTUI I METOIOB IIEPCO-
HUUIMpOBAaHHON mpoduiakTuku. Heobxomnmmo
Takxke pa3zpadboraTh 0oOpa3oBaTelIbHbIE IIPOrpaMMBbl
MOATOTOBKM CIIELIMAIMCTOB B OOJIACTH TIE€PCOHAIU-
3UPOBAHHON MeAULINHEI, (hapMaKOTeHETUKH 1 (ap-
MaKOT€eHOMUKHU 1 00pabOTKI OMUKCHBIX TAaHHBIX.

3aboaeBaHMs NOJIUTEHHOM ITPUPOIbI KpaliHe pa3-
HOOOpPAa3HEKI, HO B LIEHTPe BHUMAHUS HAXOASTCS Te U3
HUX, 4TO JaBHO MpHOOpeNIn xapakKTep HeMHGEKIIN-
OHHBIX 3IUIEMHUN MUPOBOIO MacluTtaba, — OXHpe-
HUE, METAa0OIUIECKHUIT CUHAPOM, CaXapHbIid qruaber
2 TUTIa ¥ CepASCYHO-COCYAMUCThIC MaTojgoruu. Oxupe-
HUE TIpeNCTaBiIsIeT co00ii KpaiiHe reTeporeHHOe CO-
CTOSIHUE, TIPU HAJIWYWU KOTOPOTO OOHU TMALIMEHTHI
JIOJITE TOIBI COXPAHSIOT XOpolllee MeTabOoJIMYeCKOe
310POBbE 1 OJIATONPUSITHBIN CepACUHO-COCYINCThIA
IIPOTrHO3, B TO BpeMs KaK y IPYTUX PaHO pa3BUBAIOTCS
IUCITUTIMAEMUSI, apTepyualbHasl TUTIEPTECH3UsI, TUTIC-
PYPUKEMUSI, UCIJIMKEMUSI C YCKOPEHHBIM (popMU-
pOBaHMUEM aTePOCKIIEPOTUYECKIX USMEHEHUI U cep-
JIEYHO-COCYAUCTBIX 3a001eBaHU. MHOXECTBO pa3-
JIMYHBIX (PAKTOPOB, B TOM 4YHUCIC (PEHOTUNMMISCKUX
(aHTpOHOMETpUYECKIUE, ITOBEACHYECKNE, TCUXOI0-
ru4ecKre, TOPMOHAIbHBIE U T.I1.) U MOJIEKYISIPHO-
TCHETUYECKUX, IPEIOIIPEACIISIIOT IIPOTHO3 COCTOSI-
HUS 3I0POBbS MTALIMEHTOB C OXXUPEHUEM.
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Hamu Obuin u3ydyeHbl B3aMMOCBSI3U (DEHOTHUIIA
OXMPEHUS ¢ OMOMapKEPHBIM ITPOPMIEM U OTBETOM
Ha BeC-CHIXaloIlMe BMellaTeIbCTBA. bbliia BhIsIBIIC-
Ha B3aMMOCBSI3b YPOBHSI MapKepoB BOCIAJCHUS
(C-peakTuBHOIO 0€jIKa) CO CTEIEHbIO OXUPEHUS U
XapakTepoM pacrhpeaeeH!s] XXUPOBOU TKaHU — MpU
BUCLIEPATILHOM (MHIEKC Macchl Tena =30 Kr/m2, co-
OTHOIIIeHHe 00xBaT Tanmuu/obdxBat 0Emep >0.9 mus
MyX4uH 1 >0.85 misa XeHIIH) MearaHa eTo YPOBHSI
ob1a 3.48 Hr/mi, mipu TepudepudeckoMm (MHACKC
Maccel Tena =30 Kr/m?, COOTHOLIEHME OOXBaT Ta-
nuu/ooxBat 6émep <0.9 mns myxxunH u <0.85 mns
xeHiuH) — 0.93 Hr/mia (p = 0.023). Beicokuii ypo-
BE€Hb MapKepoB (pubpo3a (rpokosiareH 3 Tuma, ra-
JIEKTUH-3) acCOLMUPOBAH C BBICOKUM PMCKOM pas-
BUTHUS CEPIEIHO-COCYIUCTHIX 3a0oeBaHuii. I1o Ha-
UM JaHHBIM, CHUKeHHE MapKepoB ¢prodpo3a, Kak u
MapKepoB BocHaJeH!s B Ipoliecce JIeUeHUsl, HOCUJIO
CcyOCTpaT-3aBUCUMEII XapaKTep U B OOJIbBIIIEH cTelle-
HU OTMEYaJIOCh Y MAaIlMEHTOB C UCXOMHO 00Jiee BHICO-
KMM MX YPOBHEM HE3aBUCHUMO OT IMHAMUKM MacCChl
Tena. DTO CBUAETEILCTBYET B MOIb3y HATMIUS (peHO-
TUTIA OXHUPEHUS ¢ TPOoPUOPOreHHBIM CTaTyCOM,
yJIydilieHe KOTOPOTO OTMedaeTcsl MpyU HOopMain3a-
U1 o0pas3a XM3HU HE3aBUCUMO OT CTEIIEHU CHILKE-
HUS Beca. B mosb3y Takoro yrBepxKIaeHUsI TOBOPST U
JIaHHBIC AKCMEPUMEHTAIbHBIX MCCIeIOBaHUi, TIPO-
JIEMOHCTPHPOBABIINX, YTO BBICOKOXMPOBOE IIHUTa-
HUE aCCOIMUPOBAHO C YXYAIIEHNEM IIPOrHO3a UIlIe-
MUYECKOTO MOBPEXICHUS MUOKapla Iaxe B OTCYT-
CTBUM OXUPEHUS M JIPYTUX METa0OJUYEeCKUX
HapymeHuit [7].

IMonxon x mMcciienoBaHUSM MOJIUT€HHBIX HACJIEI-
CTBEHHbLIX IIPUM3HAKOB U psiaa IaTojoruii (oxxupe-
HUE, caxapHbIi quabeT 2 Tuna, KopoHapHasi 00JIe3Hb
cepIiia) B 3HAYUTEIbHOM CTEIIEH! OTJINYAeTCsI OT MC-
cJieqoBaHUSI MpUPOABI penKux 3adoneBaHuii. ITonu-
TEHHOCTb ITOoApa3yMeBaeT MaJjiblil BKJIal OTIEJIbHBIX
JIHK-BapmaHTOB B BEpOSITHOCTh Pa3BUTHS TOTO MJIN
MHOTO (peHOoTUMNAa, IMMO3TOMY TpedyeT HaMHOTIo 0OJIb-
Imero oobéMa ucCaeOOoBaHUU (IO KOIUYECTBY MX
YYaCTHMKOB), a TaKKe HAJIWIMS OeTadbHOI KIIMHU-
yecKoi MHGOopMalMK O KaxI0M U3 YYaCTBYIOIINX B
HCCJIEOBAaHUY IS MAKCUMAaIbHOTO y4€Ta 3O eKTOB
cpenbl. TexHOIOrny MOIHOTEHOMHOTO CEKBEHUPOU-
pOBaHUSI MO3BOJIWJIM OOHAPYXKUTh OOJIBIIION MacCUB
OMOMapKepOB, ACCOLUMUPOBAHHBIX C Pa3IMYHLIMU
MOJIUTeHHBIMU (peHoTunaMu. I1onck reHoB, accolu-
UPOBAHHBIX C MOJUI€HHBLIMM 3a00JIEBAHUSIMM, IO
CHUX IIOp OCTaETcs HepelI€HHOI 3amadeit. CtaHmapT-
HBII MeTod M3yYeHUs TeHeTUKU IJIsI TaK1UX 00JIe3-
Hell — MOoJTHOTeHOMHBIN nouck accoumanuii (GWAS).
OnHako OH yKa3bhIBaeT TOJBKO Ha OIpeae/IEHHBIE pe-
ruonsl B IHK, koTopsie MoryT comepxats a0 100 re-
HOB.

YT0OBI TPEONONIETh 3Ty TPYAHOCTD, ObLIA pa3pa-
0otaHa 6uomH(pOopMaTUUYeCcKas ITporpaMMa MpeanuK-
UK reHeTnaeckux puckoB — GPrior [8], mpenckasbi-
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Barolasi Pojb ICHOB C €IlI€¢ HEeM3BECTHLIM MEXaHU3-
MOM HdeicTBUs. Momellb OCHOBaHA Ha aHcamOJe
HECKOJIBKUX METOJ0B MAIllMHHOTO OOYyYeHUs W MC-
MOJIb3YeT (PYHKIIMOHAIBHOE POJICTBO MEXIY U3BECT-
HBIMHU, C OMHOI CTOPOHEI, Y ITOKa HE OTKPHITHIMMU T'e-
HaMM, CBSI3aHHBIMU ¢ 00JIe3HBIO, — C IpyToii. B kaue-
CTBE WCXOMHBIX NAHHBIX B MOJIEIU UCHOIb3YeTCS
MAacCCHB I'€HOB C U3BECTHOM (PyHKIIMOHAIILHOM POJIBIO
B maToreHese uinemMmudeckoii 6one3nu cepaia (MbC)
(HampuMep, PeryaupylonxX CeKpeluio XoJecTepur-
Ha), a Takke MHMOpPMalLUs O MOJIEKYISIPHBIX MPO-
meccax (3KCIIpeccusi, B3aMMOISCTBUS MEXIy Oell-
KaMu " T.4.). 115 Baauaauy MOIey ObLIU U3YYeHBI
37 reHoB, n1ocToBepHO accoumupoBaHHbIx ¢ UBC, HO
TIPU 3TOM JIJIST HUX 1€ HE ObUT U3BECTEH MOJIEKYJISIP-
HBIII MEXaHM3M BO3IEHCTBUSI Ha PUCKU 3a00jeBa-
Hus. [Tocnenyroliee UCIIOJIb30BaHUE AITOPUTMA IS
aHaym3a peructpoB 6oabHBIX ¢ MBC noka3zano, 4yto
aHcam0b kinaccugukatopoB GPrior ipeacka3siBaeT
HaJM4re TeHOB, 3HAYMMOCTb KOTOPHIX BITOCIHIEI-
CTBUU ITOATBEPXKIAAeTCSI B MACIITaAOHBIX MCCIEI0Ba-
HHUIX Kak ¢ momombio GWAS, Tak M ¢ ITOMOIIBIO
9K30MHOI'0 CEKBEHUPOBAHMsI, KOTOPOE rapaHTUPYyeT
HaJIEXHOE OOHApY:KeHNE TEHOB.

Wcrnonb3oBaHne OMUKCHBIX OMOMapKepoOB, TeX-
HOJIOTUI “OO0JIBbIIMX JAaHHBIX” WM MAIlIMHHOI'O O0yYe-
HUSI TTO3BOJIUT CYIIECTBEHHO YBEJIWYUTh TOYHOCTh
VHIMBUAYAJILHOIO IIPOrHO3a U ITIePCOHU(PUILINPOBATh
cTparerum JiedeHus. IIpuMepoM MOXET CIYKUTh
pa3paboTaHHas B HallleM LIEHTPE MOJIE/Ib MPEeIUKIINU
pa3BUTHUSI aHEBPU3MbI aOPThl. ATEPOCKIJIEPO3 U JIPYy-
rue 3a0oyieBaHMUsI aOPThI MOTYT IIPUBOIUTH K Hapy-
IIEHUIO MEXaHUYECKNX CBOMCTB €€ CTEHOK U (hOpMU-
pOBaHMIO paciiipeHusl (AHEBPU3Mbl) — COCTOSIHUIO,
YIpOXalolleMy pa3pblBOM aopThl ¢ (haTalbHbIM HC-
xomoM. Ilpu 3TOM 3aboyieBaHME MHOTHA IIPOTEKAET
0E€CCUMIITOMHO, M MalMEHT MOXET HE IOJIYyYUTh
CBOEBPEMEHHOIO XUPYPru4ecKoro jJe4eHusl, Io3B0-
JISTIOIIETO TIPEIOTBPATUTh OCIOXHEHUSI.

YacTo aHeBpU3Ma aopThI CIIydaifHO OOHAPYKUBa-
eTcsl TPU YJIbTPa3BYKOBOM MWCCJIEAOBAaHUM Cepala,
IIPOBOIMMOM IO APYTUM MNokaszaHusiM. CerogHs Ha
OCHOBaHUM aHaim3a JaHHbIX Oosee 78000 sxokap-
JuorpaguIecKrxX UCCIeIOBaHUA HAMU C MCIIOJIb30-
BaHMEM METOJIOB MAILIMHHOIO OOy4YeHMs pa3padoTa-
Ha IIPOTHOCTUYECKas MOJejb, ITO3BOJISIOLIASI C
82-TIPOLIEHTHOM TOYHOCTHIO MPEACKA3BIBATh BBISIB-
JIEHUe aHEeBPU3MBbI aOPTHI IIPU MOBTOPHOM 3XOKap-
auorpauyeckoM MCCIESIOBAaHUM, €CJIM M3BECTHBI
pe3yabTaThl MPEIbIIYIIEr0 M OCHOBHbIC KJIMHUYE-
CKME XapaKTEepUCTUKM ManueHTa (MmoJj, BO3pacT, Co-
NyTCTByIOIIME 3aboneBaHMsI). TakmMm oOpa3oMm, Ha
OCHOBAHUM JAHHBIX BLITIOJIHEHHOTO MO JI0O00MY IO~
BOZY 3XOKapauorpaduuecKoro UCCciaeaoBaHus y na-
LIMEHTOB 6e3 MPU3HAKOB aHEBPU3MBI A0PTHI MOXHO C
BBICOKOII TOYHOCTBIO TIPEICcKa3aTh PUCK Pa3BUTUS
3TOro 3aboJjieBaHUsI B OyAyIlIeM U COOTBETCTBYIOILIUM
00pa3oM CIUIaHMPOBAaTh JalibHeillllee HaOMoNeHIE.
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Hcnonp3oBaHne TIPETOXKEHHON IPOTHOCTHYE-
CKOIf MOIENTA TTO3BOJIUT IOBBICUTH 3(P(HEKTUBHOCTD
CKPUHUHTA 1Jis BBISIBJIEHUSI aHEBPU3MbI aOpPTHI U
MIPEIOTBPATUTD pa3BUTHE (haTaTbHBIX OCIOXHEHUH,
a TaKXKe COKPATUTh ITOTPEOHOCTD B TOPOTOCTOSIIINX 1
COMPOBOXIAIOIINXCSI BBICOKUM PUCKOM 3KCTPEHHBIX
KapIUOXUPYPru4ecKUx BMellaTeIbCTBaxX Ha aopTe [9].

I[MomoGHBIEe MOmenu pa3padaThIBAIOTCS IJIS IIpe-
JUKIMUA TOBTOPHBIX CEPAECYHO-COCYIUCTBIX COOBI-
THI1, pa3BUTHUSI CaXxapHOro auadera U BbIOOpa ONTH-
MaJIbHOM TEpanuu.

2. Heuszsecmusie, pedkue u eenemuuecku-o0ycao8-
JNeHHble 3a004e8anus. 3anadu 3TOro 6J10Ka npeamnosa-
raloT pa3paboTKy COBOKYMHOCTU TEXHOJIOTUIT U CO-
37aHMe HaydYHOI M 0Opa3oBaTeabHOM MHGPACTPYK-
TYPbl MUPOBOTO YPOBHS JJIs1 IEPCOHATU3UPOBAHHOM
IUATHOCTUKM M JIedeHMs1 3aboJieBaHWII TeHeTude-
CKOM TIpUPOIBI, B TOM UYHCJIEe PEAKUX, MAJIOU3ydeH-
HBIX M JaXe HEW3BECTHBIX, BbISIBICHUE MOJEKYJISIP-
HBIX MEXaHU3MOB U OIpelesIeHUe HOBBIX MUILIEHE
JUJTSL TIEPCOHATM3UPOBAHHON Teparnuu, BKJIo4as co-
3MaHMe WHHOBALIMOHHBIX TEeHOTEeparleBTUYECKUX
Mpenaparos.

OCHOBHBIE TPOGIEMBI TTATOJIOTUI TeHETUUECKOI
MpUPOAbI, OOJIbIIAsl YaCThb KOTOPBIX OTHOCHUTCS K
PEIKUM, CBSI3aHbI, BO-MIEPBBIX, C UX HU3KOM pacIpo-
CTpaHEHHOCTBIO, UTO BEIET K HeXBaTKe 3HAHUIN U
OonbITa CO CTOPOHBI CIIELMAJIMCTOB, BO-BTOPLIX, C
XPOHMYECKUM, IIPOrPECCUPYIOIIUM M OITACHBIM IJIsI
KU3HU UX XapakTepoM. BoT mouemMy ceromHss oHU
TpeOyroT ocoboro BHUMMaHus. Cneunduka rmoaxoaa K
HMX UCCIIENOBAaHUIO COCTOUT B HEOOXOOAUMOCTU (hop-
MUPOBaHUS €IWHON IMalMEHTOOPUEHTUPOBAHHOM
CTPYKTYPbI, CO30aHUSA U BEICHUS PETUCTPOB Iallu-
€HTOB C PEIKMMHU U TeHETUYEeCKN-00yCIOBICHHBIMU
3a00JIeBaHUSIMM, a TaKXe peaau3aluu (pyHIaMeH-
TaJIbHBIX IMPOCKTOB, HAIIPpaBJICHHbLIX Ha BBISABJIICHHUEC
HOBBIX KOHKPETHBIX TE€HETUYECKUX HIEeTEPMUHAHT
pEIKO U HEW3BECTHOM marojiorun. HempeMeHHBIM
aTpUOyTOM 3TUX MPOCSKTOB JOJIKHO CTaTh PACKPBITUC
MOJICKY/ISIPHBIX MEXaHM3MOB 3a00JIcBaHUM T€HETU-
YeCcKOil TIpUpOAbI, WCIOJIb30BaHUE BSKCIIEPUMEH-
TAJIbHBIX KJICTOYHBIX U JKUBOTHBIX MO)leﬂeI./Jl KaK OJjs
OoJiee TIIyOOKOIro M3YYEHMs ITaTOIr€HETUYSCKUX Me-
XaHU3MOB, TaK W CO3JAaHUS U TECTUPOBAHUS HOBBIX
TF€HHO-TEPAIICBTUYCCKNX .He‘{e6HbIX nperapartosB.

OIHO U3 NIPUOPUTETHBLIX HANpaBJIEHUII — co3aa-
HUE pEerucTpa TeHETUYECKU IeTepPMUHUPOBAHHBIX
KapauoMuonatuii. @okyc HalllMX MCCIeIOBaHMMI Ha-
MpaBjieH Ha U3ydeHNe HETUIIMYHBIX, PeIKUX (PeHOo-
THUIIOB C IIOMCKOM OCOOEHHOCTEM MyTalnii, KOTOpPbIE
npuBear K GOPMHUPOBAHUIO TAKMX YHUKAITLHBIX (e~
HOTUIIOB. Peub uaET 0 rpyImne nmauyueHToB ¢ peAKUMU
dopMaMu TUNEPTPOPUISCKON KapaAMOMUOIIATUU
(MyTanuu B MaJIOM3y4Y€HHBIX TeHaX OEJIKOB CapKOMe-
pa, MyTallui B HECApPKOMEPHBIX TeHaX W T'eHax pa3-
JIMYHBIX CUTHAJIBHBIX KACKA/IOB) 1 HNAallUEHTAX C Pel-
Ne 12
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KAMU (popMaMM KapAMOMUOIIATUI M HApYIIeHUSIMHI
puUTMa.

[MTomHO3K30MHOE CEKBEHUPOBAHME 11 CEKBEHUPO-
BaHMe pa3pabOTaHHBIX HAMM TapreTHBIX Kapauora-
HeJieil (maHejb T'eHOB TUIIEPTPOPUIECKOIl Kapano-
MUOIIATUU U €€ penkux dheHokonuii — 39 reHos, a
TakXke IaHeJlb, BKIIIOYAoLlasd MOJHYIO IOCIelI0Ba-
TEJbHOCTb TMTAHTCKOTO T'€HAa TaliTMHA U T€HOB TaM-
TUHOBOTO KOMIIJIEKCca — 4 TeHa), 0Ka3aJIUCh BEICOKO-
3(GEKTUBHBIMU IIPU OIIPEASTICHUN T€HETUYECKUX
OCHOB peakux (opM HacJIEICTBEHHBIX 3a00JIeBaHU I
muokapaa. Tak, HamMu ObLT UASHTUDULIMPOBAH HO-
BBIM BapraHT reHa RBM20 B kauecTBe IpUYMHEI pa3-
BUTHS N30JIMPOBAHHBIX HapyIieHUi puTtMa. OOBIYHO
MmyTanuu B RBM20 accouimmnpoBaHbI ¢ peMOJICIUPO-
BaHMEM MHOKapaa, B YAaCTHOCTU, IPUBOIST K pa3BU-
THIO KapAUOMMOMIATUIHEBIX (D€ HOTUIIOB, YTO CBSI3aHO
IJIABHBIM 00pa3oM C HapyllleHHeM CIUIalicCMHIa reHa
tavituHa (TTN) 1 npyrux 6e1KoB capkoMepa. MbI ke
ONHUCAIN PEIKYI0 acCOLMAllMIo ITaTOTEHHOIo Bapu-
anta RBM20 ¢ u3ommpoBaHHBIMM HapylIeHUSIMU
putMma [10].

B pamkax 3Toro 0JioKa MCCIeIOBAaHUM OOJIBIIOE
BHUMaHUE yIeasieTcs] U3y4YeHUI0 apUTMOTEeHHOM Kap-
JTMOMMOITIATUI/INCIUIA3UH TIPABOTO XKeIyI0ouKa — pell-
KOT0 HacCJIeACTBEHHOro 3a001eBaHus MUOKapaa, Xa-
paKTepU3YIOLIErocsl TsKEIOM (GopMoit apUTMUU,
pa3BUTHEM MPOTpeCcCUpyIoNIeil cepaeyHOol HegocTa-
TOYHOCTU M BBICOKMM PMCKOM BHE3aIlHOIl cepaed-
HOM CMepPTHU, TEHETUYECKUE U MOJIEKYJISIPHO-KJIETOU-
HbI€ OCHOBBI MaToreHe3a KOTOPOU OCTaroTcsl Majlo-
M3y4YeHHBIMHU. bBbUIO mpoBeneHO ucCCIeIOBaHUE
criekTpa MoJiekys Mmukpo-PHK B nepukapananbHoii
KUAKOCTU TTALIMEHTOB ¢ BepU(ULIMPOBAHHBIM Aa-
THO30M YKa3aHHOTo 3a00JjieBaHUs (C TIOMOIIbIO BbI-
COKOIIPOU3BOIUTEIIBHOTO CEKBEHUPOBAHUSI MaIbIX
PHK). B pesynbrare 6MoMHMOPMATUUECKOTO aHAJIN-
3a yIajJoCh OMNpPEIAEIUTb TIOJHBIA CHEKTP MUKPO-
PHK B 0o0pa3ziax nepukapavaibHOU XUIKOCTU Ma-
LMEHTOB, a TakXKe BBISIBUTH 5 guddepeHInaaIbHO
aKcIpeccupyomuxcs BuaoB Mukpo-PHK y manmmen-
TOB C aDUTMOT€HHOM KapIMOMUOIIATUEH 10 CpaBHE-
HUIO ¢ KOHTpOJbHOI rpynrmoit (hsa-miR-1-3p, hsa-
miR-21-5p, hsa-miR-122-5p, hsa-miR-206 u hsa-
miR-3679-5p). Ananus oborameHus Habopa Iud-
depeHImanTbHO-3KCIIpeccupoBaHHbIX MUKpo-PHK
MMO3BOJIMJI 0KAa3aTh UX aCCOLUALIAIO C IPYTUMHU Cep-
JIEYHO-COCYIMCTHIMU 3a00JIeBAaHMUSIMU 1 MUONATHUSI -
MU (B TOM YHCJIE XPOHUYECKOU pudbpuIisiumen
npenacepauii, UBC, aputmueil, rurmepreH3ucii), a
TaK:Ke OIPEASINTh OCHOBHBIE 3aTPOHYThHIE CUTHAJIb-
HbIe NMYyTU M OMOJIOTMYECKME IMPOLECChl (BKJIIOYAs
KJIETOUYHBI LIMKJI, pa3BUTUE U AUPDHEepEeHIINPOBKY
KJIETOK CEpIIla U CKEJIETHOW MYyCKyJaTyphl, TIPOIU-
¢depanmio U amoITo3 KJIETOK). BhisgBiieHMe crenu-
GUUHBIX 3KCTpakiaeTodYHbIX MUKpo-PHK mo3Bosser
JIyd1ie TTOHUMAaTh MPOLIECCHI, JIeKalllkue B OCHOBE Ia-
TOTeHe3a, U B MEepCIIEKTUBE MACHTU(PUIIMPOBATH

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 92

1111

OroMapKephl ISk 60jiee TOYHOM U CBOEBPEMEHHOM
JTMarHOCTUKM U TIPOTHO3a TedeHMs 3a0oaeBanus [ 11].

C yuétoM crieum(pUKN MHOTUX PEIKMX W Majo-
M3YYEeHHBIX 3a00JIeBaHUI BBISIBJICHHE MX IATOTeHEe-
TUYECKUX, B TOM YUCJIC MOJIEKYJISIPHBIX MEXaHU3MOB,
a TakxXe pa3paboTka miaatgopM JIsI CO3MaHUS U Te-
CTUPOBAHUSI JIEKAPCTBEHHBIX IIpPEIapaToB HEBO3-
MOXHBbI 0€3 HCIOJb30BaHUSI TEXHOJOTUi 6roMoe-
JIMpOBaHUS MaTOJOrM4YecKMux IpoieccoB. Bece Beny-
e MEIUIMHCKNE ILEHTPHl MHpa WCHOJIb3YIOT
TaKOro poja reHeTUYecKue TEXHOJOruu. YKe co3na-
HBI 1 ONMCAaHbI JOKJIMHUYECKME MOACIU OTIEIbHBIX
3a00JIeBaHMIT YeJIOBEKa in Vitro, ex vivo M in vivo Ois
nociaenyioniero aHanusa. HaubGojiee 1mmpoko uc-
MOJIB3YIOTCSI TeHeTUYECKU MOIUMUIIPOBAHHbBIE MO-
JIeJIbHBIE CUCTEMBI (TPBI3YHOB 1 PBIOOK TaHUO). YBe-
JIMYEHUEe 4Yucjia JIMHUM TpaHCTE€HHBIX >KMBOTHBIX,
KOTOpbIe OBl OO0JIafayii YHUKAJIbHBIMM XapaKTepu-
CTUKaMU C TOYKHU 3pEeHUsI PEIICHUS 3a1a4 KapaIruoJI0-
I'MU, HEBPOJIOTUU, OHKOJIOTMM U JIPYTMX MCCIIeA0Ba-
TEJIbCKMX HamnpaBJIeHWI, — HEOOXOOUMOCTb, IIPO-
IUKTOBaHHAasT BBICOKMM YPOBHEM MEIUILIMHCKUX
HUCCJIENOBAaHUIA B MHUPE U II€PCOHAIM3MPOBAHHBIM
MOAXO0J0M K JICUEHUIO MallUEHTOB.

B paMkax paboT 110 ToMy HalTpaBJISHUIO B LICHTPE
OMoOMOAETUpPOBaHUS MATOJIOTMYECKUX MPOLIECCOB B
HallleM 1IeHTpe pa3paboTaHa OUOTeXHOJIOTUYecKast
iatopma 111 cO3MaHUsI HOBBIX OPTaHOWIHBIX U
TPAHCTEHHBIX (MBIIIN, KPBICHI, PBIOBI) MOAENE,
WUMUTHUPYIOIIMX Pa3IUyHble TaTOJOTUYECKUE MPO-
LIECCBI — aTepOCKJIEPOTUYECKUE, HEHpOIereHepaTB-
HbI€, KapAUOJIOTUYeCKe, SHIOKPUHHBIE U 1Ip. B mipo-
€KTe WCITOJIb3YIOTCS HOBEHIlIMe TEXHOJIOTUU TpaHC-
reHe3a (BBeAEHUE WCKYCCTBEHHOUW TeHEeTUYeCKOM
MH(bOpPMaIUY B 9MOPHUOHBI >KUBOTHBIX pa3HbIMU Me-
TogamMu). Mbl TlojlydaeM XXHWBOTHBIX C 3aJaHHBIMU
cBoiictBaMu (3T0 MoxeT ObITh Cre/Lox cucteMa mist
F€HETUUYECKOro TpeCUHTIa, BBEAEHUE MYyTalluii, BbI-
KJTIOYaIoIUX FeH WJIM BbI3bIBAIOIINX 3aMEHY OIHOTO

reHa apyruM, U, HakoHel, Crispr-Cas9?, mo3Bossio-
MU TTOJYYUTh MYTAHTOB TAaHWO U TPHI3YHOB YXe B
MepBOM MOKOJIEHWM). BbUIM co3naHbl YHUKaIbHbIE
JIMHUY TPAHCTEHHBIX SKUBOTHBIX, B YaCTHOCTHA HOBBIE
TpaHcreHHble JuHUM Mbiei (Sox10, PLP, CHAT,
DTA, ASCL, WNT) u tunuu pei6 ganuo (Sox10Cre:
Zebrabow-S), KOTOpbIe UCIHOIb30BAINCH IJISI N3yde-
HUS MEXaHU3MOB (DOPMUPOBAHMSI HEPBHOM CUCTEMBI
U MOJIEKYJISIPHO-TEHETUUECKX OCHOB TMaToreHe3a
HelpolereHepaTUBHEIX 3a00eBanuii [12].

Hamu Ob110 1IOKa3aHO, 4YTO 3MOpPMOHAJIbHBIC
KJIETKU-TIPEIIIECTBEHHUKN TJIMM B paHHEM pa3BU-
TUU SMOPUOHOB TPAHCTEHHBIX JIMHUI MBIIICH U PbIO
BBITIOJTHSIIOT BaXKHbIe (PYHKIIMU, CBSI3aHHBIE C IIpa-
BUJIBHBIM Pa3BUTUEM OTACIbHBIX OPTaHOB U XXUBOT-

2 CRISPR/Cas — cucremMa amanTUBHOTO MPUOOPETEHHOTO M-
MyHUTETa OaKTepUil U apxeil, HarnpaBIeHHasl Ha YHUYTOXEHUE
IpOHUKIIE B KIeTKy uyxepomHoit JJTHK, Hampumep, daros
WIM TUIa3MULL.
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HBIX B 1I€JIOM. DTU KJIETKM MMEIOT CBOIICTBa, HAITO-
MUHAIOIINE TUIIOPUIIOTEHTHBIE CBOMCTBA HEPBHOIO
rpeOHSI, U B 3aBUCUMOCTHU OT UX PACIIOJIOXKESHUS B Op-
raHM3Me MOTYT TpaHC(OPMUPOBATHLCS B Pa3IMYHEIC
TUIBI KJIETOK B IepudeprnuecKnX TKaHsIX, BKIIIOYAs
HelpoHbl. KpoMme Toro, ¢ ucrmojb30BaHUEM METOJA
TEHETUYECKOIo TPeiCuHIa TpaHCTeHHOM JIMHUU Ja-
HMO MOKa3aHo, YTO HEHipOHbBI aBTOHOMHOM HEPBHOM
CUCTEMBI, a TAKXKE HEKOTOPbBIE TTOMYJISILIUU HEUPOHOB
LCHTPAJIbHON HEPBHOII CHCTEMbl HPOUCXOOST HE
TOJILKO M3 KJI€TOK HEPBHOIO TPeOHsI, HO 1 U3 IIIBaH-
HOBCKUX KJIETOK-TIPEIIIECTBEHHUKOB, KOTOPbIE MO-
T'yT pacCCMaTPUBAThHCS B KAYECTBE HOBOTO KJIETOYHOTIO
MaTepuraia sl pereHepaTUBHON MEIWIIMHBI U KJIe-
TOYHOTO MCTOYHMKA 3peJIbIX HEHPOHOB B CIy4yae uX
MOTEepU IpH HelpoaereHepaTUBHEIX 3a00JIeBaHUSIX,
COITPOBOXIAIONINXCS KaTacTpopuyecKoi 1oTepeit
HEUPOHOB LICHTPAJIbHOM HEPBHOI CUCTEMBI YEJIOBE-
Ka [12].

3aboJieBaHUsl, CBSI3aHHBbIE C U3OBITOUHOUN Kalb-
mudUKanue, IMpoKo pacipocTpaHEeHBI, 0COOEHHO
B cTapeouux nomnyasiuusx. Kaneiudukamus cocy-
JIOB YXYAIIIAaeT TeYEHUWE 1 MMPOTHO3 3a00IeBaHNM cep-
JIEYHO-COCYIMCTOM CHCTEMbBI, a KalbIU(pUKAIIII
aopTaJIbHOTO KJIallaHa MPUBOAUT K HapYILICHUIO pa-
0oThl cepata. OgHaAKO B MUPE IO CUX MOpP HE Cylle-
CTBYET TepaIleBTUYCCKUX ITOIXOM0B IJII MEIUKaAMEH-
TO3HOTO JIEUeHUSI 3TUX 3a00JIeBaHUI 1, HAIIpUMED,
TOJILKO JIJTSI JIEUEHHU ST a0PTAaTbHOTO CTEHO3a €XKETOTHO
IIPOBOIUTCS. OKOJIO ITOJIYMIIJIMOHA AOPOTOCTOSIIIINX
onepaluii mo 3aMeHe KaJbLIMHUPOBAHHOTO KJIallaHa.
OnmHUM U3 BaxKHENIIMX OTpaHUYEHU 1J1s1 pa3padboT-
KI COOTBETCTBYIOIIEI Tepaluy OKa3bIBAE€TCSI OTCYT-
CTBME aJeKBaTHBIX IIAT(OPM IS TECTUPOBAHUS
MEePCHEeKTUBHBIX coenuHeHuit. st pelieHus 3Toi
3amauyu B HameMm HIIMY paspaboraHa yHUKanbHas
TexHoJorndeckas ratdopma, Ha 6a3e KOTOpoiif MO-
>KET OBbITh IMPOBEICHO TECTUPOBAHUE TMOTEHIIMAJIb-
HBIX COCIMHEHUN U TeHHO-UHXEHEPHBIX KOHCTPYK-
LU, CITOCOOHBIX IMOMAABISITh U30BITOUHYIO KaIbIIM-
dukauuo [13]. Ilpu cozmaHum 1IaTHOPMBI ObLIA
HMCIOJIb30BaHa KoJuteKus u3 6oiee yem 100 ob6pas-
LIOB TIEPBUYHBIX KYJIbTYP KJIETOK MAlIMEHTOB C KaJlb-
mudukanuein aopraabHOro KiaraHa. IIpemioxkeHa
TEXHOJIOTHS BhIPAIIUBAHUS U TECTUPOBAHUS IIOTEH-
myana KajabluguKauuy (OCTEOTeHHOTO ITOTEHIIMA-
Jia) JaHHBIX KJIeTOK. C UCTIOJIb30BaHUEM TTAT(OPMBI
B XOJI¢ KYJbTUBHUPOBAHUS KJIETOK IIOBOIMJIACH IIPO-
BepKa dKCIPECCUU psila T€HOB, CBSI3aHHBIX C KaJlb-
nudukKanuei, U ajs mojiydeHus1 0oJiee MOJHOM xa-
PaKTepUCTUKU IAaTOJOTMYSCKOTO IIpoliecca IpoBe-
IEH aHanmu3 1poreoMa And@epeHINPYIOIIIXCI
KJIETOK.

ITnaTcdopma Mo3BoOISIET TECTUPOBATH BEILIECTBA 1
TCHETUYECKNE KOHCTPYKLMWH, O0Jamaloline MOTeH-
LIAJIbHBIM aHTUKAJTBIN(PULIUPYIOIIUM IeCTBUEM, a
TaKXXe U3yJ4aTh MOJIEKYJISIPHBIC U KJIETOUHBIC OCHOBBI
MaTOJIOTUYECKOM KaTbLIM(PUKALIUH, YTO, B CBOIO OUYe-
pelb, CIIyXXUT HEOTHhEMJIEMBIM 3TAaIllOM B MOUCKE Te-
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panuu. B xoge anmpo06alyy TeXHOJIOTHYECKOM IIj1aT-
¢hopMbI HaM yIaIOCh BBISIBUTH COCOIMHEHUE KPEHU-
rauerar, oOjagaiollee aHTUKAIbLUUPULUPYIOIIUM
addekTom. Jlanee a1 BceX NEePCIIEKTUBHBIX COSO-
HEHMU MPOBOJUTCS M3YyUYEeHUE MEXaHM3Ma OeiCTBUS
NpU NOMOIIM MPOTEOMUKU U aHAJIU3 3TUX JAaHHBIX B
KOHTeKCTe MH(pOpPMAaLIMK O ITallueHTE.

Emé omHMM u3 SIpKUX NPUMEPOB peaan3alnuu
MPUHILIUIIOB MEePCOHAIU3NPOBAHHON MEIUIINHBI SIB-
JIIeTCsI HAayIHBIN mTpoeKT “Co3maHune perucTpa Hem3-
BECTHBIX, PEAKUX WU TeHETUYECKM-O00YCIOBICHHBIX
3a001eBaHMi1”, B KOTOPHI BKJIIOYEHBI ITAlIMEHTHI C
MATOJIOTUSIMU, MEXaHM3Mbl Pa3BUTHUSI KOTOPBLIX HeE
M3BECTHBI IMOO Majio U3yYEHBI, a TMarHOCTUKA U Te-
pamnus He TOAKPEIUICHBI CTAaHIaPTHLEIMU IIPOTOKOJIA -
mu. CeromHs peructp oxBaTeiBaeT 6osee 200 nereii ¢
68 kpaiiHe penkuMu HozonorussMu. Ha ocHoBe 10-
CTaTOYHO OOJIBIIOr0 KJIMHUYECKOIO OIbITa BEACHUS
MaUeHTOB C HACIEACTBEHHBIMM 1 PEIKMMHU 3a00JIe-
BaHUSIMM, C(OOPMHUPOBABIINXCS MYTbTUAUCIATLIIAHAD-
HBIX KOMaH] Bpayeil-CrelnaJuCcTOB, BO3MOXKXHOCTU
HMCIOJIBb30BaHUS CAMOTO COBPEMEHHOIO J1adbopaTop-
HOr0 M Te€HHO-AUAarHOCTUYECKOro OO0OpyIOBaHMUSI,
CPENCTB pean3allii HayYHBIX IIPOSKTOB C IIPUMEHE-
HUEM SKCIEepUMEHTAILHBIX UCCIIeIOBaHMIT ObLI IO -
TOTOBJIEH (DyHIAMEHT IJIsl CO3IaHUS LIEHTpa KOMIIe-
TeHUU “HacnencrBeHHBIE, peAKre U MaJTOU3ydeH-
HEBIe 3a00JIeBaHUs”, OTKPBITHE KOTOPOTO COCTOSIOCH
B2021 1.

3. Oukosnoeus. 11 3Toro 6J10Ka IMOCTaB/IeHAa 3a1a-
ya pa3paboTaTh TEXHOJOTMU U CO3[aTh COBOKYII-
HOCTb 1LIEHTPOB KOMMETCHILII IO TePCOHATU3UPO-
BaHHOI OMATHOCTUKE U TepalWU pakKa, BKIIIodYas
OHKOTeMaToJIOTUUeCKHe 3a00JIeBaHUs, OMYXOJIH TO-
JIOBHOTO MO3Ta M XXEJTYIOYHO-KMUIIIEYHOTO TpaKTa,
HEUPOSHAOKPUHHEBIE OMYXOJIU, MPEAJIOXUTh TEPAHO-

cTuueckue’ IIoaxoabl M COBOKYITHOCTbL II€PCOHAJIMN-
3UPOBAHHLIX MpEIIapaToB JJIA JICYCHUA OHKOJIOTNYC-
CKUX 3a00JieBaHUIT HAa OCHOBE F€eHETUYECKU MOIM-
(l)I/IL[I/IPOBaHHLIX KIJIETOK I/IMMYHHOﬁ CUCTCMBI.

Hayunast 3HauuMocTh DyHIaMEeHTaIbHBIX pa3pa-
0OTOK B 00JIACTU OHKOJIOTUHU OMpPeaessieTCsl UCTIOJb-
30BaHMEM HOBEUIIMX TEXHOJIOTHI 3KCIIPECCUOHHOTO
aHajM3a, BKJIIOYasl TeHOMHBIN aHaIU3 eIMHUYHBIX
KJIETOK B COYETaHUU C BSMUTCHETUYECKUM NMPpOohUIn-
pOBaHMEM U BBICOKOIPOM3BOOUTEIbHBIM CEKBEHM-
poBaHueM. KpoMe Toro, 1aHHbIe O TECHOMHOM CTPYK-
Type COJWIHBIX OIyXOJel M omyxoJieii KpOBETBOP-
HOM CHCTeMBI, IIOIy4YeHHBIE C KCHOJIb30BaHUEM
MaTepMajia CylIeCTBYIOIIMX U OyIyIInux OMopecypc-
HBIX KOJUUIEKIIMI, B COUeTaHUU C BO3MOXHOCTBIO JIe-
TaJbHOIO (PEHOTUIUPOBAHMS ITALIMEHTOB ITO3BOJISIT
pa3paboTaTh HOBBIE KPUTEPUHU, OIPEACISIOIINE XU~

3 TepaHOCTI/IKa — IoIxXoa K CO30aHUI0 (bapMaL[eBTI/I‘-IeCKI/IX KOM-
MO3ULIUIA, 3aKTIOYAIONIMICS B KOMIUIEKCHOM DEIIEHUU Tepa-
HNEBTUYECKUX U NUATrHOCTUYECKUX HpO6J’IeM HyTéM co3gaHusA
IpernapaTtoB, KOTOPBIC ABJIIAIOTCA OAHOBPEMEHHO U CPEACTBOM
paHHE IMarHOCTUKM, U TEPAlEeBTUYECKUM areHTOM.
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MHUO- U pagO9yBCTBUTEIBHOCTD OIYXOJIE, CO31aTh
T€HHO-IMarHOCTUYECKNE CUCTEMbI 1 HOBBIE T€HHO-
WHXXEHEPHBIE TIperapaThl JIs1 Tepanuy OHKo3a0oJ1e-
BaHMIA, OIIPENCIUTh HOBBIE TeHETUUYECKIE MapKephl
IUIST TIEpCOHM(UIIMPOBAHHOM HarpaBJIeHHOM Tepa-
MUY psiia OMyXOJIEH.

C Toyku 3PEHUA OHKOJIOITMU HE MECHEC Ba>KHO MC-
clienoBaTh GyHIaMeHTaIbHbIE MEXaHU3MBI I€CTBUS
MIperapaToB Ha OCHOBE CO3MaHUS XMMEPHBIX aHTH-
T€HHBIX PELIENTOPOB, MPUMEHITh T€HHO-MOIUpU-
LIMpOBaHHbIE UMMYHHbBIE KJIETKW U BECTU IMMOUCK Me-
TOHOB TIONy4EeHUS OWOMEIUIIMHCKUX KIIETOTHBIX
MPOAYKTOB MOA0OHOTO poja.

OMOpHOHAJILHBIE OMYXOJW OKa3bIBAIOTCS YaCTOM
MopdoJiornyeckoii popMoil 3710KauyeCTBEHHBIX HO-
BOOOpa30BaHUI IIEHTPAJIbHOII HEPBHOM CHCTEMBI,
MIPU 3TOM YMCJIO MAIIMEHTOB BHICOKOI IPYIMIIbl pUCKa
cocraBisier okosio 70%. HeynoBiaeTBopUTeTbHBIE
MMOoKa3aTeJIl BbDKMBAEMOCTU MAIMEHTOB TPYII BbI-
COKOIo pHMcKa, OOYCIIOBJIEHHBIE pedpaKTepHOCTHIO
OITYXOJIU K TTPOBOAMMON Teparnu 1 €€ BBICOKOM TOK-
CUYHOCTEIO, OIIPEALIISIIOT HEOOXOAUMOCTh pa3padoT-
KM MHBIX CTPATeTUl MPOTUBOOMYXOJIEBOIO JICUCHUS.
B pamkax 3TOro HampaBfeHUSI C KUCIIOJIb30BaHUEM
IMOTHOZK30MHOTO CEKBEHHPOBAHMS HOBOI'O ITOKOJIE-
HUSI TIPM 3MOPMOHAJIBHBIX OITYXOJISIX LIEHTpaJbHOM
HEPBHOM CHUCTEMbI MPOBOAMUTCA M3ydyeHUe dPdex-
TUBHOCTH TepalliM IIperapaTaMy TapreTHOTO Mexa-
HU3Ma JeHCTBUS HAa OCHOBAHUM BBISIBICHUS WIICH-
TUYHBIX MOJIEKYJSIpHBIX HapyuieHuil. I[TpoBeaeHue
CPaBHUTEIBHOIO aHalin3a II0CIEAOBATEIbHOCTEM
JHK B ommyxoneBbIX KJIIETKaXx 1 HOPMAaJIBLHON TKaHU
KaXKJIOTO MallMeHTa MO3BOJISET HaM BBIACISTh MaTO-
TeHHBIC MyTallMy, 3HAYMMBIe JISI IIPOrHO3a 3a00J1e-
BaHMS M CJIyXalllde IMOTCHIIMAJIbHOM TepalleBTUYe-
CKOI MMILIEHBIO.

B xauecTBe NJOMOTHUTENLHOM OINMIIUY MallMEHTaAM
HCCIIeAYyeMOM MPOCIEKTUBHOMN KOTOPTHI ¢ HEYIOBIIE-
TBOPUTEILHLIM OTBETOM Ha JIeUeHHE MOCJIe 3aBepIIIe-
HUSI MHTEHCUBHOI IIpOrpaMMBbl UJIM pa3BUTUU PELIM-
IuBa 3a00JIeBaHUSI HAMU MCITOJIB3yeTCsI CXeMa MeT-
POHOMHOI XUMHOTEPANTUN B COYETAHUU C TAPTETHOM
Tepanueil. B orimune oT cTaHmapTHBIX Hpejarae-
MbIif METOI OCHOBaH Ha MPOBEICHUU HU3KOIO3HOM
KOMOWHUPOBAHHOM XMMHUOTepanuu (3Tono3un ~+
nukiaodocdamMua) B COYeTaAaHUM C AaHTUAHTUOTSHHOI
(CUPOIUMYC) U MIPOTUBOBOCITAIMTEIBHOM Teparuein
(meneKokcu6) B HEIpephbIBHOM pexkmMe. Hamn 1mom-
XOJ MCKJIIOYaeT HEeOOXOAMMOCTb IJIUTEJIbHOTO CTa-
LIMOHAPHOIO JIeueHUs1. PemyKiims WHTEHCUBHOCTHU
Tepaltiy IT03BOJISIET U30eXaTh Pa3BUTHUSI TTOOOYHBIX
3¢ deKToB, KaK MpaBUIO, aCCOIMUPOBAHHBIX C BbI-
paXkeHHOI reMaTOJIOTUYECKOM TOKCUIHOCTBIO I MH-
(EeKIIMOHHBIMM OCIIOKHEHUSIMU. TeM caMbIM IOHU-
JKaeTcsI CTOUMOCTD JICUEHUSI.

UccnengoBanne HEeHPOIHIOKPUHHBIX OITyXOjeit
(HBO0), BbI3bIBAOIIUX TIXKENBIE MeTabOIUUYEeCKUe
HapyIllleH!sI, HaIlpaBJIeHO Ha pelleHue ITPOoOIeMBI
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JIMAaTHOCTUKU M MPOTHO3WpoBaHuUs peuuauBa HOO
runodun3a, HAAITOYEYHNUKOB U IMapalllu TOBUIHBIX XKe-
JIE3 TMocJie Xupypruyeckoro JjiedeHusi. Hamu nmpoBo-
JIUTCSI TIOMCK HOBBIX TEpPMUHAIBHBIX (BPOKIEHHBIX)
M COMaTUYEeCKNX MyTaIlnii, OTBETCTBEHHBIX 3a pa3BH-
e HOO HaamoyeyHKOB M OKOJIOIIMTOBUIHBIX JKe-
JIE3 1 OoNpeneISIIONINX PeIUINBAPYIOLICe NI 3JI0Ka-
YeCTBEHHOE TeUeHNE 3TNX 3a0oJieBaHmii. PazpadaThi-
BalOTCS ONTHUMAaJIbHbIE TUATHOCTUYECKUE MTOIXOABI K
MIPOTHO3UPOBAHUIO KJIMHUYECKOTO TeUYCHUs, OTBETA
Ha Tepanuio 1 3JI0Ka9eCTBEHHOM IIPUPOILI 1O Pa3BU-
THSI METACTA30B, BKJIIOYasi OMUKCHBIE TEXHOJIOTHH, a
TaKKe€ COBpEMEHHEIE METOIbI BU3yaJlM3alluu, TaK1e
Kak [19T-KT ¢ pa3snnaHbIMM MTHHOBAIIMOHHBIMU pa-
nuogapmnpenaparamMu. Begérca mouck MulleHei
TSI TIPOTUBOOITYX0JIEBOM Tepanuu. B pe3ynbrare nc-
cJieqoBaHUs OyIyT BBIIEJICHBI MapKephl IPOTHO3a Te-
YeHUS U OTBETA Ha Teparuio, chopMyIrupoBaHa Ipo-
rpamMma ITOMOIIY B IIPUHSITUU PEIIeHUS IIPU TUarHO-
CTUKE U JICUEHUM DTUX 3a00JIeBaHUI, YTO MO3BOJIUT
COKpaTUTh BpeMsI IIOCTAaHOBKM AUAarHo3a, YJIy4IIUTh
IIPOTHO3 — YBEJIWYUTh BBLDKMBAEMOCTb U CHU3UTh
CMEPTHOCTb.

B pamkax mpoekTta METOAOM CEKBEHUPOBaHUS
HOBOTO MOKOJIEHUSI CO3/aHa liejieBasl MaHes b IJIsI ce-
KBEHUPOBAHUS T€HOB, OTBETCTBEHHBIX 32 Pa3BUTUE
HBDO0. V¥ nanueHTOB cO 3710KauyeCTBEHHOMN (heoxpo-
MOIIUTOMOM BIIEPBbIC BBISIBJICHA TepMUHAIbHAS MY-
tauust B reHe ZNRF3, paHee accomnpoBaHHOM C
pa3BUTHUEM agpEeHOKOPTUKAIBHOTO paka. Pa3padora-
HbI U anipoOMpOBaHbl HOBbIE METOAUKU TOIMUYECKOMN
NMAarHOCTUKU HEOUPOSHIOKPUHHBIX OMyXoJieit Tu-
no¢u3a M OKOJOIIMTOBUAHLIX Ken€3. IlomydeHbl
naHHble 0 ToM, 4To BbInoaHeHue INIOT-KT c¢ 11-C
METHUOHUHOM TIO3BOJISIET BBISIBUTh aJlcHOMY OKOJIO-
IIIMTOBUIHOM XKeJie3bl B TeX Cyvasix, Koraa Tpaauiivi-
OHHBIE€ METOJIbl HE JAIOT MOJOXUTEIBHOTO Pe3yJibTa-
Ta. PazpaboTaHa u anmpoOupoBaHa METOAMKA BbISIB-
neanss MPT-HeraTuBHBIX aIpeHOKOPTHUKOTPOITHBIX
TOPMOH-CEKpEeTUPYIOIIUMX aneHoM rurogpuza. Co-
mIacHo 1moJiydeHHBIM JaHHbIM, [19T ¢ 18F-®T (pa-
nuodapmripenapar ¥F-(Topae3oKCUnmoko3a) MOXeT
OBITH MCIIOJIb30BaHa id jJokanmu3auuu MPT-Hera-
TUBHBIX aIpEHOKOPTUKOTPOITHBIX TOPMOH-CEKPETU-
pylomux afgeHoM rumnodusza. 1o HalMM TaHHBIM, €€
MpUMEHEHVE TTO3BOJINJIO YBEINUUTD KOJIMYECTBO Ma-
LIMEHTOB, JTOCTUTIIUX PEMUCCUU TUNEPKOPTUIIU3MA
nocje TpaHccheHOUAaIbHOM aieHOMAKTOMUU [ 14].

OIuH U3 HOBBIX IIEPCOEKTUBHBIX MHCTPYMEHTOB
KJIETOYHOI Tepanmuy 3JI0Ka4yeCTBEHHBIX 3a00jeBa-
Huit — texHosorus nmpuMeHennss CAR NK-kieTok.
B otnuuue ot CAR T-kieTok 31 3(hheKTophl 0dec-
MEeYMBAIOT He TOJIbKO crienupuaeckoe CAR-3aBucu-
MO€ YHUUTOXEHHE OIMYXOJIEBBIX KJIETOK, SKCIIPECCH-
PYIOIINX 1ieJIeBhIE IIOBEPXHOCTHEIE OCIKM, HO U IIPO-
TUBOPAKOBOE NEMCTBUE 3a CYET IMIMPOKOIO CIIEKTpa
aKTUBUPYIOIINX PELICITOPOB, XapaKTepHBIX 17151 N K-
kJjeTtok. Ha myTu K co3maHuio oNTUMaJIbHON MaT-
dopmbl CAR NK-kiaerouHoii repanuu (puc. 2) HaMu
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TIpon3BoaCTBO BHICOKMX TUTPOB
JIEHTUBUPYCHBIX BEKTOPOB

HoBbie reHHbIe MOTMbUKALIY,
HOKayTBbl, HOK/IAyHbI,
KJIOHMPOBaHHUE U IKCTIPECCHUS
KOCTHMYJIMPYIOLIMX IOMEHOB

* Coznanne
6uocrietnduanbix CAR,
u3aitH JomMeHa
M XMMEPHBIX PELIENTOPOB

. nOﬂy‘lCHWC KIIETOK
OT MALMEHTOB B KOJIMYECTBE
M KauecTBe, HEOOXOAMMOM

JUIST Tepanuu

HUIAXTO

TMonyuyeHne HOBBIX CHCTEM
KOHTPOJIsI 6€30MaCHOCTH
KJIETOUHBIX MPOIYKTOB

ToBbIlIeHE TOCTYTHOCTH
CAR-T-Tepanuu, co3gaHue

AJIJIOTEHHBIX KJIETOK

* [Monyyenne
10 TMOTEHUMAJIBHBIX 103
KJIETOYHOTO MPOAYKTa

orl 310pOBOTO IOHOpa

* KoHtponb
3a MepCUCTEHINEH,
KO3KCTIpeccHs
CyMUMAATbHBIX KacceT

Puc. 2. Co3naHue eIMHOM TeXHOJIOTUIECKOM M HayYHOM MIaT®OPMBbI i pa3pabOTKK KJIETOYHOW UMMYHOTEPAITMU OHKOJIO-

TMYeCcKUX 3a00eBaHU

BBITIOJTHEH CHUCTEMaTHMYSCKUII aHaau3 pumepHbBIX
KJIETOK, 9KCIIPECCUPYIONINX KOMOMHAIIMY JIUTaHIOB
aKTUBUPYIOIIUX pelenTtopoB, B yacTHocTu CD40L,
CD27,4-1BBL, mbIL15, mbIL21, mbIL18 m mbIL12.
JIas Toro 4ToOBI HAMETUTH HAIIpaBJICHUE TeHeTHYe-
ckux Moaudukauuii NK-kjeTok, OB IIpoBenEH
YOIyOJNE€HHBII aHAJN3 TPAHCKPUIITOMA €OIMHUYHBIX
NK-xieTok B cpapHenuu ¢ T-knetkamu [15]. B ot-
Jquure oT T-KIeTOK, B KOTOPHIX TOMMWHUPYIOLIUA
MEXaHU3M aKTUBAlMU YIIpaBISeTCS T-KIIeTOYHBIM
peuenTopoMm, y NK-kneTtok mogoOHbI “y310BOI”
peLernTop OTCYTCTBYET, MO3TOMY M30BITOYHAS KC-
peccust aKTUBUPYIOIINX PELEIITOPOB WIN UX KOM-
owmnanmit B NK-xmeTkax st CTUMYJTSIIIMYA UX TTPOTH -
BOOITYX0JIEBOIf aKTUBHOCTHU TIPEACTaBJIsSIETCSI BeCbMa
MHOTOOO€eNIaronIe.

ToabKO HECKOJILKO KOPEHEeNTOpPOB, TaKMX KaK
CDS5, CD27 u CD28, skcnipeccupytorest T-KieTka-
MU U TIpaKTU4YeCKU OTCYTCTBYIOT B NK-KieTkax. MH-
TEPECHO, YTO, HECMOTPSI Ha OTCYTCTBUE SKCIIPECCUU
CD28 B NK-kiretkax, CAR BTOpOTO ITOKOJEHUS Ha
ocHoBe CD28 mposBisiioT 0oJjiee CUJIBHYIO aKTUB-
HocTh B NK-kierkax, yem CAR mepBoro mokojie-
HUSI. DTO MOXET OBITh CBSI3aHO C TEM, YTO OCHOBHEIE
BJIEMEHTBI CUTHAJIBHOTO arrnapara IpUCYTCTBYIOT B
NK-kieTkax Ha ypOBHSIX, COIIOCTaBUMEBIX C YPOBHSI-
mn T-xieTok. YmuBurtenbHo, HO NK-kimeTkm sKc-
npeccupytot oosbiie CD3zeta (CD247), yem T-xier-
KU, TI03TOMY ITapajUIeIbHOEe CpaBHEHUE IIUTOTOKCH-
YecKoM aKTMBHOCTH, nHayimpoBaHHoii CAR nepBoro
nokoneHust B T- u NK-kieTkax, Ob1710 ObI MHTEpEC-
HbIM [15].

3710KauyeCTBEHHbIE OMYXOJU TOJOBHOTO MO3ra,
KaK TIepBUYHBIE HEHPOIMUTEINATBHBIE OITyXOJIHU
(Grade III u Grade 1V), Tak 1 BTopy4HbIe BHYTPU-
MO3roBbI€ OMYXOJM (MeTacTa3bl B TOJJOBHOII MO3r),
BO B3POCJION U AETCKOM MOIYISIUSIX — OJHA U3 OC-
HOBHBIX ITPUYUH CMEPTU OT OHKOJIOTMYECKOM MmaTo-
Jiorun. IlepcrieKTUBEH METOA UX JIeUEHUs C MpUMe-
HEHUEM TapTeTHBIX IIpeIapaToB, HAMpaBIsSeMbIX K
MEeMOpaHHO-CBSI3aHHOU (opMe Oelika TeIJIOBOIro
moxa Hsp70 mist Busyanuzalium HOBOOOpa30BaHUS U
MUILIEHHOI TOCTaBKU MPOTUBOOITYXOJIEBLIX aTeHTOB
(BKJIIOYasi paiiOM30TONHBIE).

ITo mosrydeHHBIM HAMU JAHHBIM, BIIEPBbIE C IIPU-
MEHEHHMEM MeTOoda MHBEPTUPOBAHHOI KOH(OKAJb-
HOI MUKPOCKONUM NPOAEMOHCTPUPOBAHA SKCIIPEC-

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

cusl MEeMOpPaHHO-aCCOLIMMPOBAHHOTO OeJIKa TeIlIo-
Boro 1moka Hsp70 Ha KiIeTkax oOIIyXxoJeid
LEHTPaJIbHOM HEPBHOII CUCTEMBI Y B3POCIIBIX AL~
€HTOB (BKJIIOYAsI AacCTPOLIUTOMY, IJIMOOJIACTOMY,
srieHauMoMYy). [lomydeHHBIH pe3yabpTaT oOecIieyn-
BaeT HaydyHOoe O0OOCHOBaHME pa3padOTKU MPOTUBO-
OIMYXOJIEBBIX TEPAHOCTUYECKMX IIperapaToB, pacio-
3Harommnx mHsp70-mooXnTeIbHBIE paKOBBIE KIIET-
ku. IlokaszaHo, 4yto »3Kcrpeccust Oenka Hsp70
HaOJIIOJAeTCsl B XKM3HECITOCOOHBIX KJIE€TKaX MYJIbTH-
GOpMHOI IMMOOJIACTOMBI B3POCJBIX MAlIMEHTOB, HO
He B KJIETKaX HeKpOoTHU4ecKoit 30HHI (puc. 3). OTMme-
YeHO HaJIu4ue TOJOKUTEIBbHON KOPPEIsIIUN MEXKIY
ypoBHeM aKcnpeccun Hsp70 u MHBa3MBHBIM ITOTEH-
LIMAJIOM OITyXOJIEBBIX KJIETOK. [ToydyeHHbIE TaHHbIE
YKa3bIBalOT HA BO3MOXHOCTb TapreTUPOBaHUSI TIPO-
TUBOOITYXOJIEBBIX ITPeIapaToB UMEHHO B OTHOILICHUU
MOMYJSIUN  XKU3HecrmocoOHbIx mHsp70-nonoxu-
TeJIbHBIX OMYXOJIEBbIX KJIETOK.

Ha ceronHst 3aBepiieHa pa3paboTKa MPOTOKOJa
OLIEHKM SKCIpecCur MeMOpaHHO-cBsI3aHHOTO Hsp70
Ha OMyXOJIeBbIX KJIETKaX, MOJYYEHHBIX U3 OUOTCUTi-
HOro mMarepuaja, npousBenéH anaimu3 Hsp70 Ha pa-
KOBBIX KJIETKaX, MOJy4YeHHbIX OT HEPOOHKOJIOThYe-
CKMX MallMeHToB. B xo1e oTaeapHOro atamna uccieno-
BaHU JJ1 MOBBIIIEHNUST TEPAHOCTUYECKUX CBOMCTB
areHToB (aHTuUTena, nentun RAS70) nocienHne ObI-
JIM KOHBIOTUPOBaHbl C HAHOPA3MEPHBIMU TIpeTapa-
tamu 30J10Ta (AuNPs) 1160 ¢ cynepniapaMarHUTHBI-
MU HaHoyacTuliamMmu okcuaa kenesza (SPIONSs), ko-
TOpbI€ MO3BOJISIIOT, C OJHON CTOPOHBI, OKa3bIBaTh
JIMarHOCTUYECKOE BO3/IEMCTBUE, a C APYTrOii — Moaas-
JISITH pOCT oItyxosu [ 16]. HaHo4yacTHIIBI 30J10Ta C BbI-
cokuM Z (AuNPs), KOHBIOTMpOBaHHbBIE C AHTUTE-
JIOM-MUILIEHBIO, MOTYT TIOMOYb YJYUIIIUTh KOHTPOJIb
OMYyXOJIY MpPHU JIy4eBOIi Tepanu, OMHOBPEMEHHO M-
HUMU3UPYS PATUOTOKCUYHOCTD IJIsI TPUJIETAIOIINX
300POBBIX TKaHeH. [{JIsT OlleHKW MOBEACHUSI HAaHOYa-
CTUlI in vivo HaMU pa3padboTaHa (papMaKOKMHETHUYE-
CcKasi MoJieJib, UMUTUPYIOIIasi MOIJIOLIEHUue U pac-
npeneneHre AuNPs y mermeii. MHoromacimrabHoe
MoaenupoBaHue metogoM MoHTe-Kapiao ObL1o BhI-
nonaHeHo Wit AuNPs 1 SPIONS B oImyxoJieBbIX KJIeT-
Kax Ha KJIETOYHOM U MOJIEKYJISIPHOM YPOBHSIX, UTOOBI
OIpeAeINUTh YyBETUUYEHUE 103bI O0JyUdeHUsT 1 00pa3o-
BaHUE XMMUYECKUX PaAKaJIOB B HEMOCPEACTBEHHOM
omm3octu ot AuNPs [17]. buonorndyeckum o60CHO-
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KondoxkanbHast MUKPOCKOIHsI OMOTICUITHOTO MaTepuaia

mHsp70

Anpo/Hsp70

I'muo6Gnacroma (1V)

Ha M€M6paHe KJIETOK onyxoneﬁ TOJIOBHOI'O MO3ra 1o CpaBHCHU1IO

¢ HopMaJsibHOI TKaHblo (TecT KoHoBepa—WHMaHa)

Puc. 3. Pa3pabotka nenruaHoro npenapara RAS70 npotus Mem6paHHO-cBsi3aHHOro Hsp70 Ha pakoBBIX KJIETKAaX ISl TApreT-
HOI MHTpaOoIIepallMOHHOM TNAarHOCTUKY 3JI0OKaYeCTBEHHBIX HOBOOOPAa3oBaHUA

BaHHAs MaTeMaTHM4ecKasl MOIeb Oblia pa3padboTaHa
JUIST TIPOTHO3WPOBAHUSI OWOJOTUYECKOU peakinuu
AuNPs Ha ycunenue nsnydeHusi. XOTs MOASIMPOBA-
Hrue AuNPs npomeMOHCTpUPOBAJIO SIBHOE yBeIMYe-
HUE A03bl, MOJIEJIMPOBAaHUE, CBSI3aHHOE C 00pa3oBa-
HUEM XMMWYECKUX PaaIuKaJoB U MHIYKIIMEH pa3pbl-
BoB Huteil JIHK, BpI3BaHHBIX arperatamu AuNPs,
10Ka3aJIo JUIlb HE3HAYUTEIbHOE YBEIMUEHUE JO3bI.
Paznuuus B MopeanpyeMbIX M3MEHEHUSIX HA MOJe-
KYJISIPHOM U KJIETOYHOM YPOBHSIX YKa3bIBaIOT Ha TO,
YTO HEOOXOAUMBI JAJIbHEUIIINE UCCIeIOBaHMS, UTO-
OBI JIy4Ille ITOHSTh BIMSHMNE (PUNIECKUX, XUMUYEC-
CKHX M OMOJIOTMYECKUX MapaMeTPOB B TOKIMHUYE-
CKHUX DKCIEPUMEHTAJILHBIX YCIOBUSIX OO0 TPAHCISIIIAN
aTUX Moaeaeit AuNPs B 1ydeBylo Tepamnuio paka.

B 6omee uem 80% cnydaeB Iociie pOBEAEHHOTO
paauKaabHOTO JEUYEeHUs paKa MOJIOUHOM XeJie3bl BHE
3aBUCHMMOCTH OT BEIOpAHHBIX METOJIOB IIPOTUBOOITY-
XOJIEBOTO JIEYEHUSI HEM30EXKHO BO3HUKAET U TIPO-
TPECCMBHO pa3BMBAeTCd MNOCTMACTIKTOMMYECKUIA
cungpoMm. Hamu coszmana 6a3a “JlaHHbIe aHaMHe3a,
Xajnob, HEeHPOINCUXOJOTUYECKOTO WCCIIeNOBaHNs,
HEBPOJIOTMYECKOTIO CTaTyca, 3HaueH1e OMOMapKepoOB
(ICAM1, PECAMI1) y maliMeHTOK C IIOCTMACTIKTO-
MUYECKMM CHHIPOMOM”, YTO MO3BOJSIET aHAIU3U-
pOBaTh COCTOSTHUE LIEHTPAJILHOM 1 TTepruepruIeCcKOil
HEPBHOM CUCTEMBI M SHOOTEINS B 3aBUCUMOCTU OT
MeToda JIedeHUsI M pa3padboTaTh NMEpCOHUPUIINPO-
BaHHBII JIe4eOHO-PeadMINTALIMOHHBIN ITOIXO]I.

BECTHUK POCCUNCKON AKAIEMHUU HAYK
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C nmomompio pyHKumoHanbsHoit MPT Hamu ObpUn
MOJIy4eHbl HOBbIE JaHHbIE 00 U3MEHEHUSIX CO CTOPO-
HBI pabOYMX CETEi MOKOS TOJJOBHOIO MO3Tra y Malu-
€HTOK C IMTOCTMACTIKTOMUYECKUM CUHIPOMOM, KOp-
penupyllie ¢ KJIMHUYECKUMU TIPOSIBJICHUSIMU B
BUJIe TUMQEAECMBbI, XpOHNYECKOIo 00JI€BOro CUHAPO-
Ma, BepTeOpajbHO-0a3UIIPHONM HEZOCTATOYHOCTH,
JIerpeccuu, 4YTo HeOOX0aTUMO I Oojiee TOUYHOM 1~
arHOCTUKY BBIPAKEHHOCTU HEBPOJOTUYECKUX HApy-
LIEHU, a TakKke IepCOHNUGULIMPOBAHHOTO KOM-
TJIEKCHOTO JIeYeOHO-peadInTaliioHHoro nomxona [ 18].

Taxke HaMu OBLTIO BIiepBble OOHAPYKEHO 3HAUYU-
MOE€ TMOBBIIIEHNE 3SKCIPECCUM MOJIEKYJ aIare3uu
ICAM-1, PECAM-1 u comep:kaHusI HEHpOHCITEIIN-
duyeckoil eHona3bl, CHUXKeHUe aHTuTesl K NMDA-
peuenTopaM (B CpaBHEHUM C TPYHOIION 300POBBHIX
JTOOPOBOJIBIIEB) U HE OTJIMYAIOIIEECS OT TPy 00Ib-
HBIX XpPOHUYECKOM MIIEeMHEH MO3ra, YTO yKa3blBaeT
Ha HapylleHue (QYHKIMUA reMaTo3HIePaaTrndecKoro
Oapbepa, cTpagaHue TKaHU MO3Tra, CPBIB B HEM ITPO-
LIECCOB ayTOPETYJISIMM U OTpakaeT CyOKIMHUYE-
CKUil TMaTOJIOTMYECKUII IMpolecC M HaJIu4yue IUC-
¢yHKIMM dHAoTenus [19].

4. Hngexuyuounsie 3a60ne6anus, MUKpooHas U am-
mumukpobnas mepanus. 3anada, KOTopas B 3TOM
OJIoKe pelrajach HaMM COBMECTHO ¢ MHcCTUTyTOM
9KCTIEPUMEHTAIBHOW MEOUIIMHBI, COCTOSUIAa B TOM,
YTOOBI pa3paboTaTh MePCOHMU(MULIMPOBAHHBIE TEXHO-
JIOTUM OTIpeNesICHUST PUCKOB TeUeHUS WHGEKIIMOH-
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HBIX 3a0o0ieBaHmii, BKiaodass COVID-19, coBokyri-
HOCTb BaKIIMH 1 IIOAXOI0B K NEePCOHUPUIIMPOBAH-
Holl mpodumiakTuke MHEPEKLUiA, a TakKKe co3IaTh
JIMHEIKY ayTOIIPpOOMOTUYECKIX MPEIIapaToB IS MO-
IuuUKalMM MUKPOOMOTHI IIPU ayTOBOCIIAIUTENb-
HBIX, CEPAEYHO-COCYAUCTHIX M OHKOJIOTMYECKUX 3a-
OoJieBaHUSIX.

B pamkax 3Toro rmpoekra pa3pabaTbIBalOTCSI He-
CKOJIbKO BaKIIMHHBIX KAHIMIATOB, B YaCTHOCTU, MH-
HOBAIlMOHHBIE BAaKIWHBI TSI IIPOMWIAKTUKA WH-
GEKIIMOHHBIX OCIIOKHEHU I Y MALIMEHTOB C XpOHUYE-
CKUMU OOCTPYKTUBHBIMU 3200JIEBAHUSIMU JIETKUX
(XOBJI). Llenb cocTOUT B OJIy9eHUM XXKUBBIX BAKIINH
Ha OCHOBE ITIOJIE3HBIX IITAMMOB OaKTEepUM-TIPOOUO-
THUKOB, HECYIIIX HAa CBOEI MOBEPXHOCTH OEJIKM MaTo-
TeHHBIX MHKpPOOpPraHu3MoB. B xome peanmuzanuu
MpoeKTa pa3paboTaHbl ABa HOBBIX MTPOOMOTUUECKUX
BaKIIMHHBIX KaHOUJaTa IIPOTUB BHUpyca TpHUIIIA, B
KOTOPBIX aHTUI€HBI BHpycCa B3KCIIOHMPOBAJINCh Ha
noBepxHoCcTU OakTepum Enterococcus faecium 1.3.
BaknuHalyst UMM MBILIEH CTUMYJIMpoBaia ¢GopMu-
pOBaHNWE TYMOPAJIbHOIO Y KJIIETOYHOIO MMMYHHOTO
orBeTa. MccienoBanme 3amuTHON 3(P(HEKTUBHOCTH
I0KAa3aJjI0, YTO MBIIIN C aHTUTEJIAMU IIPOTUB BUPYC-
HBIX aHTUTE€HOB OBLIM HaWJIy4IINM OOpa3oM 3alllu-
IIIEHBI OT AeCTBUS JIETAJIbHBIX 103 BUpPYyca IPUIIIIA, B
YaCTHOCTU, MNaHaeMuyeckoro rpumnma A/HOxHas
Adpuka/3626/13(HIN1) pdm09 [20].

Ilens mpyroro peajnsyeMoro HaMu IpOeKTa —
pa3paboTKa MepopabHBIX KUBBIX OaKTepUaTbHbIX
BEKTOPHBIX BaKIIMH Ha OCHOBE MPOOMOTHYECKOTO
mwramma Enterococcus faecium 1.3, TeHOM KOTOPOTO
MomudupoBaH BctaBKamu pparmernToB JJIHK, ko-
mupytomunx 6eakn SARS-Cov-2. B xome paboThl
CO3MaHbl 2 BaKIIMHHBIX KaHAWIATa, TPOJEMOHCTPU-
poBasiile 6€30MacHOCTb U UMMYHOT€HHOCTb B 9KC-
MeprMeHTax Ha JIJabopaTOpHBIX XMBOTHBIX. B HacTo-
s11ee BpeMsl 3aBepIIaTCs JOKJIMHUYECKUE MCCIIe-
JIOBaHUSI TI0O MPOTEKTMBHOCTU. Pa3pabarniBaemble
BaKIIMHHbIE KaHOUAATbl 00JIaialoT PSIOM KOHKY-
PEHTHBIX TIPEUMYILIECTB TMEpel CYIIECTBYIOLIUMU
BakurmHaMu potuB SARS-Cov-2: oHu MOryT IIpu-
MEHSIThCS TIepOPajbHO B BUIE KHUCIOMOJOYHOTO
MPOAYKTa, XpaHUTbCS MpU Temreparype +4°C, npo-
1IeCC MPOU3BOACTBA MPENEIILHO IPOCT, a TOTOBBIN
MPOAYKT He TpedyeT ouncTku. Kpome Toro, TexHo0-
TUsl CO3MaHUs BaKIIMHBI MOXET ObITh OBICTPO amar-
THPOBaHa MMod HOBLIE BapMaHTHI Bo30oyauTess [21].

B coBpeMeHHOII MeOMIIMHCKONM MHpPaKTUKe KOH-
LIEMIUI0 Tepanuu WHQOEKIIMOHHOTO 3a0oJieBaHus,
HalleJICHHYI0O Ha YHUYTOXEHNE BO30YIUTEIISI, HEO0-
XOONUMO 3aMEHUTh Ha KOMILIEKC JIeUeOHBIX MepO-
MPUSTUI, HATIPaBJIEHHBIX Ha BOCCTAHOBJICHUE €CTe-
CTBEHHOI'0 MUKPOOUOILEH03a, CBOMCTBEHHOIO KOH-
KPETHOMY WHAMBUAYyMY. W TIepBBIM IIIaroM K
JOCTUKEHUIO BTOI 1IeJIM NOJDKHA SIBUTHCSI TOYHAS
JIUArHOCTHUKA BO30ymuTesisl 3a00JIeBaHMsI, ero reHe-
TUYECKUX OCOOEHHOCTEM, BKIIoYass UCCIeHOBaHUeE

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

HUIAXTO

Ha HaJM4ue 'eHOB YCTOMYMBOCTU K aHTUOMOTUKAM,
T€HOB BUPYJICHTHOCTU M XapaKTepa UX 3KCIIPECCHUM.
JIuie mociie 3Toro Ajsi A0CTUKeHUST 3(PPEKTUBHOTO
pe3yabTaTa MOXHO IPUCTYIIATh K IMePCOHUMUIINPO-
BaHHOM Teparnu, HalipaBJIeHHOM JIM00 Ha CHIKEHUE
MPOLIEHTHOTO COAep>XKaHWsI BO30ynuTessl 3aboseBa-
HUSI B MUKpPOOMOIIeHO3€e, TU0O0 €ro 3aMellecHUsT Ha
BapuaHT OaKTepUii TOro Xe BrJ1a C HU3KUM ITOTEHIIN -
aJIOM MaTOr€HHOCTHU.

CeronHsi HaMU peajM3ylOTCs ABa MPOEKTa, CBSI-
3aHHBIE C IEPCOHUMULIMPOBAHHOM Teparueii, B KO-
TOPOil UCIONIB3YIOTCSI MPOOHOTUUECKHE M aAyTOIIPO-
ouoTHuuyecKkure (To eCTh BbIICJIEHHbIE OT KOHKPETHOTO
namueHTa) 6akrepuu. B pamkax omHOTO 13 HUX pa3-
pabaThIBaeTCsl MOOXOM K TTOBBILICHUIO OTIAIEHHBIX
pEe3yJIbTAaTOB JIeUeHUs] OHKOJOTUUECKUX TallMeHTOB.
B xome wucciaenoBaHMii BBISIBIIEHBI OCOOEHHOCTU
MUKPOOMOTHI KUIIIEYHUKA Y OOJBHBIX C Pa3IMYHOMI
JioKanu3alueii oryxou, ipoBeaeHa olleHKa 3 dek-
TUBHOCTH MCHOJL30BaHUS ayTOIIPOOMOTUYECKOM U
MMPOOUOTUYECKON TOMIEPKKU B ITIepUOINEPAIUOH-
HOM M paHHEeM IocjieolepallMOHHOM Tepuoaax Te-
paruu KOJIOpEKTaJIbHOTO paKa M paka Xeynka. B pe-
3yJIbTaTe WMCCIeNOBaHWi (PeKaanii OOJBHBIX KOJIO-
peKTaJIbHBIM paKoM IToKa3aHo, 4to B 100% ciydaes
HaGIIomaeTcss OUCcOMO03, YCYryOnmsiomuiics mnocie
ortepatuBHOTO NeuyeHus1. [IpumeHeHne ayTormpoomo-
TUKOB WU Tipobuotuka Enterococcus faecium 1.3
MPUBOAMIIO K CHUXXEHHUIO COAEPKAHUSI YCIIOBHO-TA~
TOTeHHBIX OaKTepHii, B TOM YKCJIe OaKTepHaTbHBIX
oHkoMapkepoB. [Ipu ykazaHHOIT TTomnepKuBaoleit
Tepanuy HaOMIOIAIOCh OBICTPOE BOCCTAHOBJICHUE
GYHKIIMN KeTyTOIYHO-KUIITEYHOIo TPakTa, a O0oJIb-
HbIe TPOSIBJISUIM KOMIUTAEHTHOCTb (TTPUBEPXKEHHOCTD
JICYSHUIO).

B npyrom npoekre nepcoHudUIIMpoBaHHAs MUK~
poOHasi Tepanus MCHOJb30BalIach IJIs1 KOPPEKIIUU
COMaTUYECKUX TMMATOJOTUIl (MeTabOJINYeCKU CUH-
npoM u nuabet 2 Tuna). [IppMeHEHHASE HAMU TEXHO-
JIOTUSI UCIIOJb30BAHUSI KOMIIOHEHTOB COOCTBEHHOM
MUKPOOUOTHI (QyTONPOOUOTUKOB), UMEIOIIIAsI MUPO-
BOIi TIpMOPUTET, 00JamaeT GECCIOPHBIMU TIPEUMY-
1ecTBaMu Ojiarofapsi aganTalii UHIUTEHHbIX 0aK-
Tepuil K OpraHM3My XO3sIMHA, UMMYHOJIOTUYECKOI
TOJIEPAHTHOCTHU K COOCTBEHHOI MUKPOOMOTE 1 B3aU-
MOBBITOIHBIM YCJIOBUSIM CYIIECTBOBaHHUSI KOMIIO-
HeHTOB. B xonme ucciaenoBaHus yXe Mocjie MepBOro
Kypca ayTONpOOUOTUKOB Ha (hoHEe HCUE3HOBEHUS
WIN YMEHbIIECHUS] YCJIIOBHO-MATOTEHHBIX OakTepuit
MPOCJEKUBAETCS TEHACHIIMS K YBEJIUYCHUIO KO-
YeCTBa YHTEPOKOKKOB, JIAKTOOAIMILI, (peKaanbaKTe-
puii, OTMEYEHbI CHUXEHUE YPOBHS IJIIOKO3bl HATO-
IIaK ¥ NIMKUPOBAHHOTO reMOINIOOMHA, YCTOMYMBAsI
TeHIEHLIMST K HOpMalu3alluu JUIUAOTPAMMBI,
YMEHBIIIEHNE Beca ITallueHToB [22].

CJIC,Z[yeT OTMETUTH, YTO B TCPATICBTUYCCKUX LICJIAX
HaMM HUCITOJIB3YIOTCA HE TOJHBKO HpO6I/IOTI/I‘ICCKI/IC u
ayTONMPOOMOTUYECKNE IITaMMbI OakTepuil, HO U
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Ta6iuua 2. TpebyeMast nHGpacTpyKTypa Il BHEAPEHNSI TeHOMHOM MEIUIIMHBI B MPAaKTUKY 3IPaBOOXPaHEHUS

Hanéxusie u CTaHOAPTU3NPOBAHHBLIC METOAbLI IMAarHOCTUKM, (I)OpMaTI)I IpeaCcTaBJICHUA JaHHBIX 1 KOHTPOJIA Ka4y€CTBa

B]:ICprIe Y OTHOCHUTEIBHO ACIIEBBIC METOIBI CECKBCHUPOBAHUA, CepTI/I(l)I/IL[I/IpOBaHHble JJId KIMHUYECKOro IIpUMEHE-
Husa. Hammaue LIEHTPOB, CITOCOOHBIX OCYHICCTBJIATD KIIMHUYECKYIO MHTCPIIPETALINIO

baznr JaHHBbIX, COACPKaIINEC NMCIOIIMNECA TCHETUYCCKMUE BApUAHThI, CBA3aHHLBIC C (I)SHOTI/IHaMI/I, FCHOTI/IH-(DCHOTI/IHI/I—

YECKUM B3aHMOHeﬁCTBHCM, a TaKXKE JOKa3aTCJIbHbBIC JaHHBIC

MexaHU3MEBL (1)I/IHaHCI/IpOBaHI/I9[ " BKIIIOYCHUEC B PpECKOMCHIALIVN U CTaHAAPTHI, TapI/I(I)BI OKa3aHUuA IMMOMOIITN

CKOHL[GHTPI/IpOBaHHaH O6pa30BaTeI[bHafI CTpaTeruda u Tpe6OBaHI/I$I K CrieajaimucTram. HpO(I)GCCI/IOHaJ'II)HI)Ie KOMIICTCH-

uu. [TpodeccrnonaabHoe 06pa3zoBaHe U TTOITYJISIPU3ALIIST

BHCI[pCHI/IC CIICIaIbHbIX I/IH(I)OpMaL[I/IOHHI)IX CEPBUCOB B MEAUTITMHCKHNEC I/IH(I)OpMaLII/IOHHble CUCTEMbI OpraHI/ISaHI/Iﬁ n

eNVHbBIC KOHTYPHI IUIST cOopa, yIéTa 1 KOHTPOJISI TaHHBIX

YCIIOBHO-TIATOT€HHBIE MUKPOOPTAaHU3MBI. Tak, onnH
U3 TPOEKTOB MOCBSANIEH pa3pabOTKe OHKOJUTUYES-
CKUX OaKTepHaldbHBIX IIITAMMOB, 4 HA UX OCHOBE —
PEKOMOMHAHTHBIX OEIKOB IUIST Tepaltuid HOBOOOpa-
30BaHMI KUIIEYHHUKA, ITAaHKPeaTOOMINAPHOMN 30HbI,
OITyXOJIei TOJIOBHOTO MO3Ta.

B xone ncciemoBaHMil MpoBeaeHA OLIEHKA in Vitro
OUTOTOKCHUYECKOro 3(PdeKTa pa3mudHbIX OaKTepH-
aJIbHBIX IITAMMOB Strepfococcus pyogenes B OTHOIIIE-
HUY KJIETOYHBIX JIMHUI paKa MOMXKETyIOUYHOM’ XKeJTe-
361 PANCO02, rmuombl C6, acTpOINIMOMBI YeJIOBEKA
U251, renatomsl 22a. OOHapyXeHbI JBa IITamMMa
S. pyogenes M49 ceporturia, ob1agaloIIre BbIpaKeH-
HBIMU OHKOJIWTUYECKUMU CBoMicTBamMu. IIpoBeneHo
CpaBHEHME LIMTOTOKCUYECKOM ahdeKTUBHOCTU S. pyogenes
C BO3IEHCTBMEM CTaHIAPTHHIX XMMHUOIIPENAapaTOB,
¢dakrtopa pocta HepBoB (NGF) u kareauuuanHoB
LL37, PG-1 Ha KyJbType KJIETOK OITyXOJM MO3ra.
IToxazaHO OTCYTCTBHE IIUTOTOKCUYECKOTO IEHACTBUS
OHKOJIMTUYECKUX S. pyogenes B OTHOIIEHUM HOP-
MaJIbHBIX KJIETOK.

k sk ok

AHanm3 naxe MmepBhIX pe3yJIbTaToB padoThel Hayu-
HOTO IIEHTpa MUPOBOTO YPOBHS TOBOPUT O TOM, UTO
HaJu4ue CYIIECTBEHHOIN TOCyJapCTBEHHOM MO~
JIeP>XKU MPU BBICOKOM CTETeHW TOTOBHOCTU Hay4d-
HBIX KOJUIEKTUBOB MOXKET CTaTh pelIaloiuM ¢paKTo-
pPOM B YCKOPEHUHU TeHepaluy HOBBIX HAyYHBIX JaH-
HBIX U CO3JAaHWM WHHOBAIIMOHHBIX TEXHOJIOTHII B
o0JlacTu IIepCOHAIM3MpPOBaHHOIT MemuuuHBL. Ho
ObL10 OB HAMBHO MoOJIaraTh, YTO 3TO OyIeT MPOUCXO-
IUTh ObICTpO. HaBepHsKa mpoliecc BOBJICUEHUS BCE
0OJIBIIIETO KOJIMYeCTBa 3a00JieBaHUIL B OPOUTY Tep-
COHAJIM3UPOBAHHOTO JICUEHUST OKAXKETCSI ITOCTEIIeH-
HBIM 1 TIOTPeOYyeT, KaK y>Ke YITOMUHAIOCh, HE OTHOTO
necsaTka yneT. M 3aech, Mo-BUAMMOMY, CaMBIM TPY/I-
HBIM cTaHeT (GOopMUpPOBaHNE WHMPACTPYKTYPhl U
IMOJATOTOBKA KaJApPOB BBHICOKONW KBaJM(pUKALIU IS
BHEIPEHUSI TEXHOJIOTUI IepCOHAIN3UPOBAaHHOM Me-
IULIMHBI B TIPaKTUKY 3apaBooxpaHeHus. [lepeueHb
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TaKMX IIPEMIOXEHU HE MCYEPIIbIBAeTCs MpPEICTaB-
JICHHBIMU B Ta0JIM1IE 2, U IO Mepe JaibHelilei pado-
THI B 3TOM HalpaBJIeHUMN — Pa3BUTUH OMOMEINITTHEI
Y TEXHOJIOTMI NCKYCCTBEHHOIO MHTEJIIEKTa — OH Oy-
JIeT CYLIECTBEHHO KOppEKTHUpPOBaThbCs. B TmepByio
ouepenb 3TO OyIeT OTHOCUTBLCS K TEXHOJIOTUSIM pere-
HepaTUBHON MEIUIIMHBI U agalTUBHON MMMYHOTE-
panuM, WCMOJIb30BAaHUIO MEPCOHAJbHBIX BaKIIWH,
HelipouHTepdeiicoB 1 OMOIIPOTE30B M3 AyTOJIOTHI-
HBIX MaTepuaioB. Ho yxXe ceromHss MOXHO BUIETb,
HACKOJIBKO BEJIMK Pa3pblB MEXIYy WHHOBALUSIMU U
TOTOBHOCTBIO IIPO(eCCUOHAIILHOTIO COOOIIEeCTBA K X
BOCIIPUSITHIO.

HJuist cokpanieHusi 9TOro pa3pbiBa aKTyajlbHO pa3-
BUTHE NPOGECCUOHATBHOTO 00pa3oBaHUsl, B KOTO-
pOM BaXXHa HE TOJIBKO BY30BCKasl MOATOTOBKA, TIe
OOJIBIIMHCTBO MPOTrpaMM YK€ ColiepxKaT KypChl Tep-
COHAIM3UPOBAHHON MEIUIIUHBI, (hapMaKOTeHETUKHU
U LM (POBBIX TEXHOJIOTUI B MenulinHe. Heo6xonumo
peanu3oBaTh MPEMOJABAHUE HOBBIX TEXHOJOTWI B
paMKax MepenoAroToBKMA Bpayeil M MOBBILICHUS WX
KBaJudrKalUKU B TAKMX 00JACTIX, KAK OHKOJIOTHUS,
KapAvoJIOTUS, SHIOKPUHOJOTHUS, TIeAUaTpusi, HEB-
pOJIOTHSI U TICUXUATpUsl, B KOTOPBHIX BOCTpeOOBaH-
HOCTb 3HaHUI N0 (hapMaKOTeHETUKE U UCTIOIb30Ba-
HUIO pE3YyJIbTaTOB TE€HETUYECKOTO TECTUPOBAHUS
KpailHe BeJuKa.

Bynymee nepcoHaIU3UpPOBAHHOTO 3IpPaBOOXpa-
HEHUS — B KAYeCTBEHHOM 00pa30BaHUU, COTPYIHU-
YeCcTBE YUYEHBIX U IPAKTUKOB, a TAKKE MAlIMEHTOOPH -
€HTUPOBAHHOM TIOAXOHE, IIpeaIoiaralomeM, YTo
MEIUIIMHCKNE MTPOoOJIeMbl HAIIIMX I'pakaaH OymayT 3¢ -
($EeKTUBHO pellaThCsl ¢ UCITOJIb30BAHUEM CAMBIX CO-
BPEMEHHBIX TEXHOJIOTHIA.
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IIInpokoe BHempeHUE TEXHOJIOTHI UCKYCCTBEHHOTO MHTEUIEKTa COMPOBOXAACTCS HOBBIMU BBI30OBAMU B
chepe kubepbezonacHOCTU. B cTaThbe paccMaTpuBalOTCsS BOZHUKAIOIIKE YTPO3bl TAKOTO poAa, MOTYEPKU-
BaeTCsT HEOOXOIUMOCTh CO3IaHUsI CKBO3HBIX TEXHOJIOTUI, 06eCTIeUMBaIONINX BECh XKU3HEHHBIN LIMKIT pa3-
pabOTKHU U DKCIUTyaTallM CUCTEM MCKYCCTBEHHOTO MHTENJIEKTA C 3aJJaHHBIM YPOBHEM IOBEpUSI. YIeasieTcst
BHUMaHMeE W OPraHU3aIlMOHHBIM MOIEJISIM Pa3BUTHST COOTBETCTBYIOIINX TEXHOJIOTHM Ha mpuMepe LleHTpa
JIOBEPEHHOTO MCKYCCTBEHHOTO MHTEJIEKTa, CO3MaHHOTO B MHCTUTYTE CMCTEMHOTO MpOrpaMMUPOBaHUS
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GpeiMBOPKU.
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B cBs3u co cTpeMUTENbHBIM pa3BUTHEM HOBBIX
KOMMBIOTEPHBIX TEXHOJOTUI 3HAYUTEIbHO BO3poCia
3HAYMMOCTb ITpobJieM KMOepOe30MmacHOCTU, BO3HUK-
JIa HEOOXOIUMOCTh pacCMaTpUBATh €€ B KAYECTBE OT-
JIeJIbHOM o0nacTyu HaydHoro 3HaHus. B 2018 r. mpe-
sunuyM PAH nipunsn peuieHue o ¢opMUpoOBaHUU
Hay4YHOTO HaIllpaBieHUs “AHanu3, TpaHChOopMaLs
IIporpaMM 1 KnoepoesonacHocTs”. 24 pepais 2021 r.
HOBasl Hay4yHasl CIlelUaIbHOCTh (HaMMEHOBaHUE —
“xkmbepbe3onacHocTh”, mmop 1.2.4), Mo KoTopoii
MPUCYXIAIOTCS YYEHbIE CTENEHU B 0071aCTU (DU3UKO-
MaTeMaTU4YeCKUX HayK, OblJIa yTBEpKIeHA IMTPUKA30M
No 118 MunHoOpHayku Poccuu. CnenuajibHOCTb

ABETUCSAH Apytion UixaHo-
BUY — akageMuk PAH, nupextop
MCII PAH.

OXBaThIBaeT TaKye HallpaBJIeHUs UCCICOOBaHMI, KaK
aHaJIM3 U CUCTEMAaTU3aIUs YSI3BUMOCTEM, MOAEINPO-
BaHUE MOJUTUK MH(OPMALIMOHHON 0e30IT1aCHOCTH,
yIp0o3 1 aTakK, MacIITadbupyeMble CpeACTBA MHTEIUIEK -
TYaJIbHOTO aHaJIM3a JaHHBIX 1 IIPOLIECCOB B pacIipe-
JIeJEHHBIX CUCTEMAaXx U Ap.

WHcTpyMeHTHl  moaaepXaHusI  HeoOXOIMMOTO
YPOBHSI KMOepOe30NacHOCTU CHeUu(UIHbBI U 3aBU-
CIT OT pa3pabaThIBAEMBIX CHUCTeM (TpamuIIMOHHBIX
VI BCTPOCHHBIX), TPEOyS amarnTaliy Noa KOHKpPeT-
Hble 1IeJIM 1 3a1a4u. DTa MpobjieMaThKa HaCTOJIbKO
oOIIMpHAa, 9YTO MOAPOOHOE €€ 00CYXACHNE HEe TIpe-
CTaBJISIETCSI BOBMOXHBIM B JaHHOI cTaThbe. BaxkHo
OTMETUTH CIeylollee: MOsIBJICHNE U IIIUPOKOE BHE-
pEHUE TEeXHOJIOTMII MCKYCCTBEHHOIO WHTEIUIEKTa
(MN) onHOBpEeMEHHO COTIPOBOXKIATIOCH ITOSIBJICHUEM
MPUHLIMIUAILHO HOBBIX BBI3OBOB B 00J1aCTU KHUOEp-
0€e30I1aCHOCTH, OTBETHI Ha KOTOPEIE TPEOYIOT IPOBE-
JIEHUSI COOTBETCTBYIOIIMX (PyHIAMEHTaJbHBIX UCCIIe-
JMIOBAaHWI U UHCTPYMEHTOB [1].

Ipexne yem oOpaTUTHCS K 3TUM BBI30BaM, HEOO-
XOIMMO KPaTKO NPEeICTaBUTh UCTOPUIO BO3HUKHOBE -
HUSI TEXHOJIOTUIT NCKYCCTBEHHOTro MHTe/utekTa. CaM
TEpMHUH TTOSIBUICS B 1956 I., oMHaKO 0COGEHHO aK-
TUBHO TexHoaorun MM Havaau pa3BUBAThCs U BHE -
paThest ¢ 1990-x ronoB. B 1997 r. maxmartHblit cyrep-
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komnbiorep Deep Blue, pazpaboTraHHbIil KOMITaHUEH
IBM, BeIMTpas MaT4d M3 IIECTH NMApTUN Y YeMITMOHA
mupa 1o maxmaraM I. Kacrmaposa. B 2002 r. 6611 BbI-
MyIIeH NepBbelii poboT-mbuiecoc. B 2010 1. Hayamock
co3naHue 6a3bl JaHHBIX aHHOTUPOBAHHBIX U300pa-
xxeHuit ImageNet [2], npenHazHadyeHHOI 111 oOpa-
0OTKM M TECTMPOBAHUSI METOJOB pacHo3HaBaHUs
00pa3oB 1 MaIMHHOTO 3peHud. K HacTogmemMy Bpe-
MEHM B 0a3e HacuuThIBaeTcs OoJjiee 14 MJIH n3obpa-
xeHuit 21 TeIc. Kateropuii. B 2011 r. KommbioTep
Watson komnanuu IBM opepxain mobdeny B TeJIeBU-
3MOHHOI Urpe-BuktTopuHe “Jeopardy!” (Ha poccuii-
CKOM TeJIEBUIEHUU €€ Bepcus ToJyuyusaa Ha3BaHUeE
“Cpos urpa”). B Tom ke romy ObL1 pa3paboTaH mep-
COHAJIbHBIM BUPTYaJdbHbIN 1IU(PPOBON MOMOIIHUK
Siri mst ucrmonb3oBanwust B cMapTdoHe. B 2016 1. cep-
Buc Google Translate Hagasr CTIOJIL30BaTh HEHPOH-
HBIA MAllIMHHBINA TTepeBOJ C BOCbMU sI3bIKOB. B 2021 T.
B Kutae Oblna mnpencrtaBieHa SI3bIKOBasi MOJENb
WuDao2.0 [3], B KoTOopoit nucrnons3yercs 1.75 TpaH 1ma-
paMeTpoB.

B coBpeMeHHOM MUpe HUCKYCCTBEHHBIA WHTEN-
JIEKT IIMPOKO IIPUMEHSIETCS B UHTEPHET-IIOMOILIHN -
Kax (momumo Google Translate, ato Google Photos,
Google Assistant), Ha TpaHcTIOpTe (OE€CITMJIOTHBIE aB-
TOMOOMJIM UM JeTaTeJIbHble allapaThbl), B 00JacTU
¢unancos (PayPal, mmouck momo3puTebHOM aKTUB-
HOCTHU B TpaH3aKIIMsIX), TOPTOBJIe (TOBapHBIE PEKO-
MEHIAlMM B puUTeiiie U poOOTHU3aLMs CKIIAJICKOTO
ou3Heca), MeauIHe (KOMITbIOTEpHAsI IMAarHOCTUKA,
nogoop METOHOB JieueHUsI, GUTHEC-OpacieThl, TTf0-
KOMETPHBI U IpyTUe TaaXeThl), CUCTeMaX 0e30MacHO-
cTu (pacrio3HaBaHUE JIUIL C TTOMOIIBIO KOMITBIOTEP-
HOTO 3pEHUST ), KOCMUYECKHUX UCCIeTOBaHUX (pOOOT
Curiosity, pa3pabdoranHbiiit NASA, mepemMelacs 1o
MMOBEpPXHOCTH Mapca B OTCYTCTBHUE CBSI3U C 3eMIIEIA),
B IIPOMBINIUIEHHOCTU (poOOTH3alvs IIPOU3BOIACTBA,
COKpallleHUe 1ITaTa COTPYAHUKOB). OOBEM II00ATb-
HOTO pPBIHKA TEXHOJIOTMI MCKYCCTBEHHOIO WHTEJI-
JIEKTa MOCTOSTHHO PACTET M, 10 HEKOTOPHIM TaHHBIM,
B 2024 r. mpeBbicut 500 MyIpa OOIT.

MckyccTBeHHBINT MHTEIEKT BHEApSIETCS ITOBCEe-
MECTHO, OJHAKO C TEXHOJIOTMYECKOI TOYKHU 3PCHUS
OCTaéTCcA CiIadbIM M TUIOXO 3aluuInEéHHBIM. Crna0bIit
NN — oOuienpuHITHIIE TEPMUH, OTpakaroluii co-
CTOSTHME COBPEMEHHBIX TEXHOJIOTHI MCKYCCTBEHHO-
ro MHTEJJIEKTa, OCHOBAHHBIX Ha METOIaX MAIlIMHHO-
ro o0y4eHUsI, TITYOOKOTro 0OyUYeHUsT U HeHPOHHBIX Ce-
teit. Cnabeiii MM wusBnekaer uHGOpPMaLUIO U3
OrpaHMYEHHOTO Habopa JaHHBIX U MOXET pellaTh
TOJILKO T€ 3a1a4yl, Ha KOTOPbI€ OH 3aliporpaMMU1pPO-
BaH. BMecTe ¢ TeM oH oO6pabaTsiBaeT MH(MOPMAIIUIO
OBICTpee YeIoBeKa, TAKMM 00pa30M M30aBJIsisi HAC OT
PYTHMHHBIX 3a7a4. B IpoTHUBOITOIOXKHOCTL c1aboMy
NN B mepcreKTuBe IOJLDKEH IOSBUTHCS CUJILHBIM,
CITOCOOHBII JIeJIaTh MHTEIUIEKTYaJlbHbIC BBIBOIBI, MC-
MOJb30BaTh CTpaTeruu, (GpyHKIIMOHUPOBATh B YCJIO-
BUSIX HEOIPENCIEHHOCTH, OOIIAThCSI Ha €CTECTBEH-
HOM $I3bIKE U IUIAaHMPOBATh ACUCTBUSI, TO €CTh pe-
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IIaTh 3aJa4yd Ha ypOBHE MHTEJJIEKTa 4ejaoBeka [4].
OnmHako HEM3BECTHO, KOIJa TaKOM MCKYCCTBEHHBIN
WHTEJIJIEKT YIACTCsl CO3MaTh, TIOCKOIbKY B HACTOSIIIEE
BpeMsI OTCYTCTBYIOT JaxKe€ METObI €T0 pPa3pabOoTKU.

OTnenpHyI0 MPoOIEeMy B pa3BUTUH TexHoornit N
MpencTaBisieT co00il SKCMOHEHIIMAIbHBIN POCT BbI-
YUCIUTEIbHBIX PECYPCOB [5].

B ocHOBE COBpeMEHHOTO MCKYCCTBEHHOTO MHTEII-
JIEKTa JIEXXaT MOJENIM MalllMHHOTO o0y4YeHus1. UMmeH-
HO OHM CTAHOBSITCS CJIa0BIM MECTOM C TOUKU 3PECHUS
Knbepobe3onacHocTu. [1ogBASIOTCS HOBBIE KJIACCHI
aTak — Ha oOydYeHHbIC HeilpoceTeBbIe MOACIIH, TIPU-
YEM YSI3BUMOCTH MOTYT BO3HUKATh JTNOO BHEAPIATHCS
Ha Bcex dTallaxX KMU3HEHHOIo [UKJIa Moaeau [6]. DTo
aTaKu YKJIOHEHMS, Kpaxky KOHUACHIINATbHBIX TaH-
HBIX U caMuX Mozelieii (puc. 1).

PaccMoTpuM HECKOJIBKO TIPUMEPOB IMOApOOHeEeE.
OJIHUM U3 pacnpOCTPaHEHHBIX METOAOB aTakKu CIy-
XKAT OTpaBJIeHUEe JaHHBIX 1 Moxneieit [7]. B HeOomb-
1110€ KOJIMYECTBO O0YyYarolX NIpUMEPOB T00aBIISIET-
Csl TPUITEp — CIeLUaJbHO TMOATOTOBIEHHBIN (hpar-
MEHT u300paxeHus. B pesymrbrate oOydeHHMs Ha
TaKOM Habope MaHHBIX MOJEIb CTAaHOBUTCSI OTpaB-
JeHHoM. Tpurrep mpuBOOUT €€ K 3aBEAOMO OIINO0Y-
HOMY MpeACcKa3aHUIo Ha 3Tare 3KCITyaTaluu (B TOM
Yyucie K NpeackKa3aHUIo 3aBEIOMO U3BECTHOTO Hapy-
murento pesyiabrara). [IpemodydyeHHBIE OTpaBJICH-
HbIE MOJIEJIM MOTYT pacIlipocTpaHsThes yepe3 MHTep-
HEeT U HECTU B ceOe yrpo3y MpU IepeHoce 3HaHUIA.

Emé oouH pacnpocTpaHEHHBI cIiocob pa3py-
IIAIOIIETO BO3AEUCTBUS HA UCKYCCTBEHHBIA MHTE-
JIEKT — aTaku YKJIOHEHUs [8], B TOM Uuciie Hepa3jin-
yuMble. Pe3ynmbrar Takoil aTakm IIpeacTaBieH Ha
pucyHke 2. JIag HOCTMKEHUMS pa3pylIaloliero pe-
3yJibTaTa B HEKOTOPBLIX CjlydadX JOCTAaTOYHO M3MEC-
HUTH OIMH NHKCeIb, B uTore MW yrKky nopeHTnduLm-
PYET C JoLIaabIo.

CyllecTBYIOT TaKKe aTakKy “Oejioro siukKa”, Ko-
IIa HapyIIUTEI0 CTAHOBUTCS JOCTYITHA ITOJTHASI MH-
dopmals 0 MOIEIN MAIlTMHHOTO OOYyYeHUsI, 1 aTa-
K1 “4YE€pHOro SIrKa”, KOrma HapylIuTeldb MoJydaeT
JIOCTYII K TIPeACKa3aHUsIM MOACIN Ha OCHOBE IIPOMU3-
BOJIbHBIX BXOIHBIX JaHHBIX (METKU JIMOO BEPOSITHO-
CTHU KJIaCCOB).

Bo3MOXHBI Kpaxkyl JaHHBIX U MOJeJIeil U3 obrad-
HBIX cpen [9]. 3HauMMy10 pojab UTPAIOT U YSI3BUMOCTHU

B MICXOIHOM Koze (PpeiMBOPKOB!' MallMHHOTO 00Yy-
yenust [10]. K mpumepy, ppeiiMBOpK MaIIMHHOIO
ob6yuyenus TensorFlow mocTtaToyHO OOIIMpPEeH U CO-
JIEP>KUT OKOJIO TPEX MUJLIMOHOB CTPOK KOJIa, a TAKXKE
HECKOJIbKO  JIeCSITKOB ~ OMOJIMOTEeK-3aBUCUMOCTEM
(NumPy u np.). Kitaccuueckue yszpumoctu (CVE) B
MCXOTHOM Koje GpeiiMBOPKOB 1 OMOIMOTEK paCIIu-

1 ®péitmBopk (oT aHII. framework — ocTOB, Kapkac) — IIpo-
rpaMMHas TiatopMma, oTpeesisioast CTPYKTYPY IIporpaMm-
HOM CHCTEMBI; TMporpaMMHoOe obecredeHre, obJeryaroliee
pa3paboTKy M 00BEINHEHNE PA3HBIX KOMIIOHEHTOB OOJIBIIOTO
MPOrpaMMHOTO MPOEKTA.
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PSIIOT TIOBEPXHOCTD aTaK! Ha OKCILTyaTUPYEMbIE MO-
nenu (IIpuMephl: IlepenojHeHne oydepa B OMOIMO-
teke OpenCV, aTaka ¢ IIOMOIIBIO CIEINAIFHO IO~
rotoBiaeHHOro BMP-u3o0paxkenust). YtoObl n36exkath
npo0JieM, BO3HMKAIOIINX M3-3a TAKUX YSI3BUMOCTEIA,
HEOOXOINMO UCTOIb30BaTh CTATUYECKUIT aHAIIU3 VIC-
XOIHOTO KojJa (PpeiMBOPKOB M CO31aBaTh UX JOBE-
pEHHEBIE BEpCUM.

B 4ucne M30IMpPEHHBIX METONOB KUOEpaTrak —
BCTpanMBaHUE 3JIOBPEIHOTO KOAA B MOJAEIN MallluH-
Horo o0yuyeHus. BctpanBaHue Takoro koaa (ero pas-
Mep MOXeT JOCTUTaTh HECKOJIbKMX MeradaiiT) B Be-
IIIECTBEHHbIE TapaMeTpbl HEWPOCETEeBbIX Mojeeit
MPOUCXOAUT 0€3 CYIIECTBEHHOI MOTEPU NX TOUHOCTH
U He oOHapyXuBaeTcsl aHTUBUPYCHBIM ITpOTrpamMM-
HBIM oOecriedeHueM [ 11]. BoaMoxkHa Takske KOMITpO-
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MEeTalusl YCTPOMCTBA KEPTBBI MPU HUCITOTB30BAHUM
MpeaoOyYEeHHBIX MOJEE CO 3JI0BPEIHBIM KOIOM,
pacnpoctpaHsieMmbix uepe3 Uurepuet (GitHub u npy-
T1e pecypchl).

B cBgI3u ¢ 3TMMM yrpo3aMMu HeoOXoauMa paspa-
00TKa METO/IOB UX MPEIOTBPAIleHUs, a TAKXKe CO31a-
HUE KOMIUIEKCa MHCTPYMEHTOB, 00ecreyrBaolIlero
0€e30MacHOCTh Ha MPOTSXKEHUU BCETO XMW3HEHHOTO
mukia cucteM MU ¢ 3amaHHBIM ypOBHEM TOBEPUST —
OT MPOEKTUPOBaHUs, cOopa U MOATOTOBKM JAHHBIX
1o akcruryataiuu. [Tpo6aeMbl co3maHusI TAKUX TOBE-
PEHHBIX CUCTEM ceiiuac aKTUBHO OOCYXAaloTcsl Ha-
VUYHBIM COOOIIECTBOM pa3HbIX cTpaH. Hampuwmep,
HanuoHayibHBIE MHCTUTYT CTaHAAPTOB U TEXHOJO-
ruit CILHA (NIST) 3anumaercst coznanueM NIST Al
Risk Management Framework. B 'epmanum co3naér-
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csa DIN DKE German Standardization Map on Arti-
ficial Intelligence. M3BecTtHnl Takxke MITRE ATLAS,
Adversarial Threat Landscape for Artificial-Intelli-
gence Systems (CIIIA) u Google Responsible Al
practices (CIIIA). PacT€T 4ymnciio Hay9HBIX ITyOJIMKa-
LU, TIOCBSIEHHBIX aTakaM Ha cucteMbl MU, onHa-
KO BOIIPOC TIPUMEHUMOCTHU TIpeajIaraeMbIX METOI0B
3alllUThI K peajIbHbIM CCTEMaM MCKYCCTBEHHOTO UH-
TeJIeKTa IToKa ocTaéTcs 0e3 oTBeTa U TpedyeT uccie-
moBanuii [12]. Hanpumep, HamboJjiee m3ydyeHHas
MOJleJIb HapylIuTeNs B aTakaX C MCMHOJIb30BaHUEM
COCTSI3aTeJIbHBIX TPUMEPOB peako ObiBaeT 3 dex-
TUBHOM Ha NipakTuKe. Heob6xonnma paspaboTka pea-
JIMCTUYHBIX MOJEJIEN HApYIIUTES, a TAKXKE METOI0B
MMPOTUBOACICTBUS, B TOM UMCJIe OCHOBAaHHbBIX HA UH-
TepIPEeTUPYEeMOCTU Mojiesieii MallIMHHOTO OOYYEHUSI.
Ha npakruke 3agaga Kinaccudukamm n300paxkeHUiA
CIIY>KUT JIAIIb BCIIOMOTATEJbHOM; METOAbI 3alllUThI
OT YTPO3 B peaibHbIX 33a4aXx (IeTeK1Msl OObEKTOB 1 JIp. )
OTJINYAIOTCS U UCCIEOBAHbI B MEHBIIIEN CTETIEHU.

W3 M3110XEHHOTO MOXHO CHeJIaTh CICAYIOLINiA
BBIBOM: pa3paboTKa METOOOB M TEXHOJOIWii co3aa-
HUSI cucTteM noBepeHHoro MM Bo3MoXXHa TOJIBKO C
MIpUBJIEYEHEM COOOIEeCTBA YUYEHBIX, CHEIUATN3-
PYIOIIMXCS B 3TOI Hay4YHOU 001acTH (TaKoe coo0IIIe-
CTBO €llI€ MPeICTOUT cPOPMUPOBATH), a TAKKE MHTY-
CTPUAIBHBIX IMTAPTHEPOB, HYXKIAIOIINXCS B PEIlICHUN
CBOMX MNPUKJIAIHBIX 3amad. B 1enax addekTuBHOI
pa3paboTku noBepeHHBIX cucteM MU XkematenbHO
co3marb OO0JIauHylo IUIaTOpMy, KOTOpas IOJKHA
OOBEIMHUTD:

= METOIBI U METOAUKU Pa3pabOTKU U OLIEHKHU T10-
BEPEHHBIX CUCTEM;

= IPOTPAMMHbBIE UHCTPYMEHTHI aHAJIN3a U BBISIB-
JIeHnd yrpo3, crenndmnaHbx 1ig MU, a Takke ¢ me-
JIBIO TIPOTUBOJICICTBUS UM;

= JOBEpEeHHBIC (PPEHMBOPKHA MAITMHHOIO O0yYe-
HUSI.

TpeboBanmg K moBepeHHBLIM cuctemMam ¢ WU
JIOJDKHBI OXBaThIBaTh BECh WX KU3HEHHBIN I1IMKII,
BKJTIOUAS:

= aHAJIN3 U TIPOEKTUPOBaHUe (HarpuMmep, hopMu-
poBaHHUE TpeOOBaHMI K YCTOMUYMBOCTH K aTakKaM
YKJIOHEHMsI, OTpaBJIeHUSI M M3BJIedeHUsT uHGoOpMa-
1),

= pa3paboTKy (MEeTOAbl MPOTUBOACIHCTBUS aTakaM
Ha MOJEJIW MalllMHHOTO OOY4YeHUs);

= TECTUPOBaHME (TEXHOJIOTUYECKas TecToBas 6aza
OlIeHKM Oe3ormacHocTu cucteM ¢ UN);

= DKCIUIyaTanuio (3KCIepTrn3a 00yJaromx BEI0O-
POK U Mofeeit).

JlonrocpoyHoe pa3BUTHE JAHHOI 00J1aCTU HAYKH,
CO3JaHNEe COOTBETCTBYIOIINX METOAUK 1 THCTPYMEH-
TOB BO3MOXHO TOJIBKO TIPU OOBEIMHEHUW YCUIIUIA
aKaJIeMUYECKOro COOOIIEeCTBa, UHIYCTPUU U TOCY-
JTapCTBEHHBIX BeAOMCTB. MIMEHHO B TaKOM KJIIOYe
pasBuBaeTcs LleHTp HOBEpEHHOro MCKYCCTBEHHOTO
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ABETUCAH

WHTeJJIeKTa B UTHCTUTYTe CUCTEMHOTrO TpOTpaMMu-
posanuss uM. B.Il. UBanaukoBa PAH. On ObIn
coznmaH B 2021 r. mo uToramM moodeabl B KOHKYpCe,
MpOBEeIEHHOM B paMKax (denepajibHOTO TIpoeKTa
“HMcKycCTBEHHBIN MHTEIIEKT , KypupyeMoro MuH-
sKoHoMpa3BuTus Poccuun. B uncne maptaéposn LleH-
pa — HUY “MockoBckuii (PU3MKO-TEXHUIECKUI
UHCTUTYT” , CKOJIKOBCKWI MHCTUTYT HAYKW M TEXHO-
Joruiti, MexaHUKO-MareMaTU4eCKuit (aKkyJabTeT U
MeauiuHCKU HaydYHO-00pa3oBaTeIbHbIN LEHTP
MTIY um. M.B. JlomoHocoBa, YuuBepcuter MHHO-
noauc, HanmoHanbHbBIN UccienoBaTeabckuii Hu-
KETOPOACKMI  TOCYIapCTBEHHBI  YHUBEPCUTET
M. H.U. JlobaueBckoro, MacTUTYT TIcuxonornm PAH,
MeXBeTOMCTBEHHBI CYyNepKOMITBIOTEPHBIM LIEHTP
PAH, AO “Jlaboparopus Kacniepckoro”, 3A0 “EC-
JInzunr”, kommanusa “Uureprpokom”, OO0 HITK
“Texnollpom”. WHaycTpualibHble MapTHEPHI OCY-
LLIECTBJISIIOT MOATOTOBKY M Tiepenadyy HaboOpoB NaH-
HbIX, TECTUPOBaHUE JOBEPEHHBIX (PPEMMBOPKOB Ma-
IIMHHOTO OOYy4YeHUsI, OMBITHYIO 3KCIUIyaTalluio.
IMporpamMma lleHTpa mpenycMarpuBaeT co3daHUE
METOAMK U COOTBETCTBYIOIIUX MPOTPAMMHBIX U all-
MapaTHO-TIPOrPaMMHBIX TIaTGopM TSI pa3paboTKu
n Bepudukanuu texHomormii MM ¢ tpebyeMbiM
ypoBHeM JoBepusi. KiltoueBble HampaBJIeHUsS TPO-
rpaMMBbI:

» KJTaccuuKalus Yrpo3 W pa3paboTka MIpo-
rpaMMHBIX MHCTPYMEHTOB [IJIST aHAIN3a, BBISIBICHUS
W TIPOTUBOACUCTBUS Yrpo3aMm, CHeUM(UUHBIM s
cucteM ¢ MU (aTaku yKIIOHEHUsI, aTaKM C BHEIPEHI -
eM 3aKJIaJI0K 1 3JTOBPEIHOIO KoAa, Kpaxky Monaeiieil n
JaHHBIX);

= [IOBBIIICHUEC MHTCPIIPETUPYEMOCTU MO,Z[CJ'ICfI;

= CO3[IaHME METOAMK U GEHUYMApKOB’> Ha OCHOBE
peaabHbIX MPUWIOXEeHUH (MeIMLIMHA, COLIMOJIOTHS,
nH(OopMalLIMOHHAs 6€30ITaCHOCTB);

= GOpMHUpPOBAHNE JOBEPEHHBIX Cpel pa3pabOTKu
MopeJeil MallIMHHOTO O0y4YeHUS

= CO3JaHMe OTYYXITaeMOM 00JIa4YHOM IIaT(POPMBI
U1 pa3pabOTKM HOBEPEHHBIX CHUCTEM, MCIOJIB3YIO-
mux M.

ITporpamma 6a3upyercs Ha MPOMBIIIEHHBIX TEX-
HOJIOTUSIX MHCTUTYTa CUCTEMHOTO IMPOrpaMMUpPOBa-
Hust uM. H.U. UBannukoBa PAH (Talisman, Asperi-
tas v Ap.), HOJTOCPOYHBIX MAPTHEPCKUX OTHOILIIEHUSIX
C MHIYCTpUEN U aKaleMUIECKIM COOOIIIECTBOM. YKe
BBITIOJIHEH PsiZi HAyYHO-UCCIeA0BaTEIbCKUX PadoT, B
TOM 4ucie ¢ AkaneMmueii kpunrtorpaduu PD, peanu-
3yeTCs OOJITOCPOYHBIM KOHTPAaKT C KOMIIaHUEM
“Samsung Electronics” 1o TeMaTuke TOBEPEHHOIO
NN (uHTEpHIpeTUpYyeMOCTh MOIENIeid MAaIIMHHOTO
obydeHwust). I1pu aToM ciaeayeT yuuThiBaTh, YTO pea-

2 BeHuMapk B BBIUMCIMTEIBLHONM TEXHUKE — IIPOLECC 3arycka
KOMITBIOTEPHO# MporpaMMbl, Habopa MPOrpaMM WIM IPYyTHUX
orepaluii ¢ LeJblo OLIEHKU OTHOCUTEJIbHON MPOM3BOAUTENb-
HOCTH 00BEKTa, OOBIYHO MYTEM BBIMIOJIHEHUS psiia CTaHIAPT-
HBIX TECTOB M UCTIBITAHUIA.

ToM 92 Ne 12 2022



KHUBEPBE3OIMACHOCTDB B KOHTEKCTE

JIU3aliu OJHOM TaKOil TpOoTpamMMbl IJisl pelIeHUs
BCEro Kpyra CJIOXHBIX 3alady SIBHO HEAOCTATOYHO.
Heob6xonnMo co3nath cnenuainu3vpoBaHHOE Hayd-
HOE CcOOOIecCTBO IIpu pyKoBoasiueil poiau PAH,
VWHULMAPOBATL OPYrue IPOrpaMMBbl, aKTUBU3UPO-
BaThb MEXIYHApPOMHOE COTPYAHUYECTBO (B TEPBYIO
ouepenb, B paMKax EBpA3DC). Mmeromuiics TexXHO-
JIOTUYECKUI 3a/ie]l U HaydyHble IIKOJbl MO3BOJSIOT
chopMUpPOBaATh LIEHTP KOMIETEHIIMI B 00J1aCTU 0~
BEPEHHOI'0 MCKYCCTBEHHOTO MHTEJIEKTa, 4TO OyneT
CcnocoOCTBOBaTh OOECIEUYEHUI0 TEXHOJOTNYEeCKOM
HE3aBUCUMOCTU U 0€30ITaCHOCTHU Hallleil CTpaHBbI.
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B cTaTbe aHAIM3UPYIOTCS MPUIMHBI HEyIad ¢ BHEAPECHUEM MaTeMaTHYeCKUX METOIOB M BEIUMCIIUTEIIBHOM
TEXHUKHM B yripaBieHue HapoaHbIM xo3siictBoM CCCP B 1960-¢ roasl. [TokazaHa HealeKBaTHOCTh MOJIE-
JIel, TIpeaHa3HavYaBIIUXCS TS TTOCTPOSHMST CUCTEMBI ONITUMAIBLHOTO (PYHKIIMOHUPOBAHUST 9KOHOMUKH,
TeM LIeJISIM, PaJid KOTOPBIX 3Ta cUcTeMa co3naBaiach. [To MHEHUIO aBTOpa, MOIOOHAsI CUTYaIlUsI MOXKET IO~
BTOPUTHCS ceifdac B XoIe MacCOBOM MUGPOBU3AIIUMN.

IMonHuMaeTcs pobyiemMa Tak Ha3blBaeMbIX LIM(MDPOBBIX IBOMHUKOB, B TIEPBYIO OUepelb MPUMEHUTETBHO K
MPUPOAHBIM (IIPEXIe BCETO BOAHBIM), SJKOHOMUYECKUM U COLIMAIbHEIM 00bekTaM. Kak u B 1960-¢ roas!,
HaMeTuJach TEHIEHIIMSI UTHOPUPOBATh NMPOOJIeMY aleKBATHOCTU KOHCTPYUPYEeMOTro I POBOTO ABOMHU-
Ka ero OOBEKTY B COOTBETCTBUM C LIEJIBIO MOIETUPOBAHMUSI.

Karuesbie cro6a: MaTeMaTUUeCKME METOIBI B YIIPABIICHUH, KNOEpHETHUKA, ONITUMAaIbHOE TUIaHUPOBaHNE,
MOJIieJib, aJeKBaTHOCTb, MU®, LMdpoBU3anus, HTMOPOBOil ABOMHUK, O6a3a JaHHBIX, UMUTALIMSI, BOIHBII

OOBEKT.

DOI: 10.31857/50869587322120040

IudpoBuzanueit B Halli JHA 3aHUMAIOTCSI BO
BCEX TOCYIapCTBEHHBIX YUPEXKIECHUSIX, HAYUHBIX UH-
CTUTYTaX, YHUBEPCUTETAX, KPyNMHbIX dUpMax U T.1.
ITo BHuMmaHuiO, yneassiemomy CMMU HaydyHBIM Ha-
MpaBJieHUsIM, OHa CMeHWIa (aBopuTa JeCATU-TISIT-
HaAUATUJIETHE NaBHOCTM — HAHOTEXHOJIOTUM.
CKOJTBKO IITyMa ObLI0 B KOHIIE HYJIEBBIX TOAO0B IO MO~
Boay HaHoTexHosioruii!! CMMU roBopwin u nucaniu,
YTO yyJeca HAaHOTEXHUKU PaIUuKaIbHO MOAEPHU3U-
pYIOT TMPOMBIIUIEHHOCTb, TIO3BOJISIT W3MEHUTh
CTPYKTYpy 3KCIOpTa, OOECneyrB TNpeodaagaHue B
HEM He ChbIpbs, a ipoaykKuuu hi-tech, u pemar enpa

JAHWUIIOB-JAHWJIBSIH Buk-
top UBaHOBMY — 4wieH-KOppe-
cnonaeHT PAH, Hay4yHbIi pyKko-
Bonutenb UBIT PAH.

JIV HEe BCe HaIu npobyieMbl. EcTecTBEHHO, HE pelmn-
mu. B touHoctu mo M. NUnbdy, KOTOphIid B KOHIIE
1920-X rogoB B 3alTMCHOM KHUXKKE 3aMETUJT O Pajauo:;
“Ilpn HEM OXMIAIOCh CUaCThbe 4YejioBeuecTBa. Bor
panuo ecThb, a cqacTbsl HeT” [1, ¢. 171]. HukTo u3 cne-
AAJINCTOB M HE COMHEBAJICS B TAKOM MCXOJE HAHO-
OyMa. A UTO COOTBETCTBYIOLIEE HAIPaBJIEHUE HAYKU?
Jla xaK pa3BHUBaJOCh, TaK U Pa3BUBAETCS, XOTSI, KO-
HeuyHo, He myM B CMM, a GlomKeTHEIC BIMBaHUS
eMy cepbe3Ho nomoriinu. Ho, BrmoigHe BO3MOXHO, 4TO
MoMOTJIM ObI OoJiblie, eciau Obl yM B CMMUM He Me-
1IIaJT COCPENOTOYUTHCS Ha CYyTH Aea.

IudpoBuzanmsa 1 HAHOTEXHOJOTUU — CPEICTBA.
YpesmepHoe yBJIeUEHUE CPENCTBAMU OTBJIEKAET OT
mejieii, © 00 3TOM BaXHOM CBOWMCTBE YBJICUCHUM
Helb3s1 3a0bIBaTh. ECTh omaceHus, 4To OloIKEeTHbIE
¢buHAHCHI, BhIACIsIeMble Ha MUMPOBU3AIUIO, OYIYT
pacnpeaeaeHbl U MoTpauyeHbl JaJIeKO He JIy4IliM 00-
pa3oM — HMMEIOTCS B BUAY HE TOJLKO HayyHbIe Ha-
MpaBJIeHUsI, HO U MHULMUPpYyeMasl UX pe3yJbTaTaMU
rocyIapCTBEHHas NesATeJIbHOCTb. DTO KpaiiHe Hexke-
JIaTeTbHO, OCOOEHHO €CJIM YYeCTh, YTO (PMHAHCHUPO-
BaHWe Hayku B Poccuu HaxoauTcs Ha ypOBHE, COBEp-
IIIEHHO HE COOTBETCTBYIOIIEM CTaTyCy BEJIMKOM Jiep-
>KaBbl.
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I[IpuopuTeTHHIMU TOJTyJaTEIIMU TOCYIApCTBEH-
HBIX CPEICTB CJIMIIKOM YacTO OKa3bIBaIOTCS T€, KTO
JIydllie yMeeT 00elaTh, B TOM YMCJie JOOUTHCSI HEBBI-
IIOJTHIMOTO, a He T¢, KTO aJIeKBaTHO CTaBUT 3aJa4uu U
o0namaeT IMOTEHIIMAJIOM, HEOOXOIUMBIM IIJIST X pe-
meHusa. Cpeay HUEAPOBU3ALMOHHBIX ITPOEKTOB He-
MaJio MPEeIJIOKEH!I OCYIIECTBUTh HEOCYIIIECTBIMOE,
OCOOEHHO B 3KOJIOTWHU, YIIPaBJICHUU MHPUPOTHBIMU
pecypcamu. Mu@oTBOpPYECTBO M YTOMU3M BMECTO
HayYHOI METOIOJIOTUH CIyKaT UCTOYHUKAMHU apry-
MEHTAIMU JJISI TAKMX MHUIIMATUB U IPUHOCST YCIEX
UX aBTOpaM UMEHHO ITOTOMY, YTO HECBEAYIIUM Hay-
Ka 4acTO KaXeTcsl MeHee IIPUBJIeKaTeIbHOM, YeM SIp-
KH1e KpacKu IpoxekTépcTBa. MHOTIA MHpOTBOpUE-
CTBO M YTOIIM3M CO3HATEJIbHO M lieJIeHApaBJIEHHO
HCIOJIB3YIOTCS KaK CpeACTBA IS TPUBUAILHOTO Y0~
BJIETBOPEHUSI SKOHOMUYECKNX MHTEPECOB. B npyrux
cJiyyasix K HUIM HEBOJIbHO, He TTOHUMask MU OOy~
HOCTH ¥ YTOIUYHOCTH IIPOBO3MIAllIacMOro, oopalia-
IOTCSI BHTY3UACThI, CTPEMSIIIIUECS C TIOMOIIIbIO UMEH-
HO HaYYHBIX METOIOB PEIIUTh BaXKHEMIIINE COLIATb-
HBIE, DSKOHOMMYECKHWE U WHBIE IIPaKTUYECKUe
3a/1a41, XOTSI BO3MOXKHOCTH HAYKHM M CJIIOXKHOCTD 3a-
J1ay OKa3bIBalOTCS HECOMOCTABUMBIMU, IO KpalHel
Mepe, Ha TeKylnuit MoMeHT (akageMuk M. T. @ponos
mmican o6 aTom e B 1983 1. [2, c. 15—-26]).

[Ipexne yeM paccMOTpeTh ONACHOCTH, KOTOPBIE
HECET ¢ COOOM COBpEMEHHBIN YTOIIM3M, YK€ TPOHUK-
M1ii B UUEPOBU3ALMUOHHLIA IIOTOK, ITOJIE3HO
BCIIOMHUTH OIWH IIpUMEpP M3 HAllleil He CIMIIKOM
JIaBHel, HO U3psIHO 3a0bITol ncTopur. HoBoe, Kak
YacTo CIIy9aeTcsi, — 3TO XOPOIIIO 3a0BITOE CTapoe.

OIITUMAJIbHOE ®YHKLIMOHUPOBAHUE
COOUAIIMCTUYECKON SKOHOMMKMU:
“HAYYHBIN” MUD 1 PEAJIBHOCTb

Heuto moxokee Ha COBpeMEHHYIO LIM(ppOBU3a-
U0 (XOTSI, KOHEYHO, MacIITa0bl OBLIM HE T€) y Hac
npoucxomiio 1mocie toro, Kak naptus (KITCC) u
MpPaBUTEIBCTBO (COBETCKOE) OTMEHWJIU IIPUTOBOP
KMOEpHETHUKE KaK “OyprKya3HOl JoKeHayKe” B KOHIIE
1950-x — Havaie 1960-x rogoB (repsast B CCCP xHu-
ra o kuobepHetuke [3] BoilLIa B cBeT B 1958 1.).

Haponnoe xo3sitctBo CCCP B Te rombl 1eMOH-
CTPUPOBAJIO YAMBUTEIbHbIE, Ha TEPBBLIA B3IV,
npotuBopeunsi. C OMHOM CTOPOHBI, CTPOWIINCH TH-
TaHTCKUE 3aBOJbI, MOIIIHBIE 3JIEKTPOCTAHIINH, OCBa-
WBAIUCH Oorareiilline MeCTOPOXACHUS TI0JIe3HBIX
MCKOMAEeMBIX, PaKeTHO-SIACPHBIM IITUT HAOEXHO 3a-
IIUIIAT CTPAHy OT BHEIITHUX YTPO3, YCIIEXU B KOCMO-
Ce He OCTaBJISLIM COMHEHMI1 B CUJIE COBETCKOM HayKM.
C IpyToii CTOPOHBI, 6JIATOCOCTOSIHUE COBETCKUX JIIO-
JIeil poCyIo SIBHO HE TeMU TeMITaMU, Kakre TpeboBa-
JIUCh JJIsI TIOCTPOEHUST KoMMyHM3Ma K 1980 r., obe-
maHHoMy H.C. Xpymésbim Ha XXII cbezme KITCC B
1961 r. HecMoTpst Ha OYEBUIHOE TSI BCEX YCUIEHHE
medHIInTa TOBApOB IIHPOKOTO TOTpebIeHUs, Ohu-
IMajJbHas TponaraHga He 6e3 ycrexa yoexmana Ha-
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ceJieHre B 00paTHOM, HO B 1962 T. HACTyIJI MOMEHT
WCTUHBI: BJIACTb OblJIa BBIHYX/I€HA MOAHSATh MPUMEP-
HOo Ha 30% HeHbl Ha MSICOMOJIOYHBIE M HEKOTOPHIE
Ipyrue TpoaykThl. HocTanbruueckyio CTpPOKY
B.C. Bricoiikoro “bbuio 1e10 — 1 1LIEHbl CHUXaIu”
[4, c. 479] MOXHO OTHECTH TOJBKO K MPEabIIyIIeMy
nepuony (1948—1961), Tak Kak MHMIAIMOHHAST TCH-
meHuus ¢ 1960-x TomoB cTaia TOCIOICTBYIONIEH B
COBETCKOII BKOHOMMKE U CO BpeMEHEM TOJIbKO YCH-
muBanacsk [5]. IIpeomoneTs 3Ty TeHASHIIUIO, OOecHe-
YUTh peaJibHOE MOBBIIEHUE 6JIATOCOCTOSIHUS, COTIO-
CTaBUMO€ C JOCTUTHYTBIM pa3BUTBIMU KaIllUTAJIUCTU -
YeCKMMU CTpaHaMM, HUKaK He  yIaBajloCh.
I'myOMHHONM TIPUYMHOM 3TOro HeraTuBa C Y3KOIKO-
HOMMYECKOM TOYKHM 3peHUsl (OTBJIEKAsICh OT HAI9KO-
HOMUWYECKUX MPUUUH) ObUTU CTPYKTYpPHBIE Aechopma-
LIMM PEeaJIbHOIO CEKTOpa HApOMTHOIO Xo3diicTBa [6],
KOTOpPBIE TOJBKO YCUJIMBAJIUCh B pe3ybTare crapa-
HUil BiacTM oOOECIMeYuTh TOBApPHOE HAMOJIHEHUE
pBIHKA 3a CUET pACIIMPEHUS DKCIIOPTA ChIPbS.

OctpoTa cutyanuu ObUIa IIOHSTHA PYKOBOICTBY
cTpaHbl. Bce MbIcsIIie 5KOHOMUCTHI (M JaJIEKO He
TOJIBKO OHM) B KOHIIe 1950-X rogoB sSICHO BUAEIU, 4YTO
HapoIHOE XO03SIiCTBO (DaKTMUECKM B KpHU3HUCE, HO
MMO-pa3HOMY OOBSICHSIJIM €T0 MPUYMHBI U B KAYECTBE
MyTeii BbIXOAA U3 HEro mpeajiarajv pa3jiddHble CIIO-
CcOOBI, HEPEIKO HECOBMECTUMEIEC, B3aMMOMCKITIOYA-
forrue. ITpocThIX U SICHBIX, HO TIPU 3TOM UIIEOJIOTH-
YeCKM U MOJUTUYECKU MPUEMJIEMBIX PEIICHUI He
Haxomwiock. Heykmoxue meiicteust H.C. Xpymiga —
MacIITabHOE pacIIupeHre MOCEBOB KYKypy3bl, XU-
MMU3alKsl HAapOIHOIO XO3siCcTBa, obpa3zoBaHue Ioc-
9KOHOMCOBETa KaK OpraHa IIepCleKTUBHOIO TUIaHU-
poBanusa (dakruyecku Han I'ocmmanom CCCP),
Mepexoll OT OTPACIeBOTO (Yepe3 COI03HbIC U pecy0-
JIMKAHCKME MUHHUCTEPCTBA) K TEPPUTOPHUATIHLHOMY
(4epe3 COBHAPXO03bl B COIO3HBIX PECITYOIMKaX) IIPUH-
LIAITY KaK INIAaBEHCTBYIOILIEMY B yIIPaBJICHUU HapOJ-
HBIM XO3SMCTBOM, pa3leliecHre 0OOKOMOB Ha TOpOI-
CKHE U CEJIbCKME U MpP. — YKPEIUISIM BO MHEHUU TEX,
KTO IToJIaraji, YTO MpPeX/Ie BCEro Hy>KHBI IEpEMEHEI B
cucmeme ynpaeaeHusi SIKOHOMUKOI.

KubepHeTrKa ¢ MOMEHTa CBOETO BOSHUKHOBEHUS
MO3UIIMOHMPOBAJIa ceds KaK HayKa 00 yIpaBJICHUMN.
EcrecrBeHHO, uTo B Hauyaje 1960-x rogoB B30OPHI Xe-
JIaBIIMX TIepeMeH O0OpaTWINUCh K 3Toit HayKe. [IpaB-
lla, eIBa JIM HE €OIMHCTBEHHOE, YTO KUOEpHEeTHKa
MoIJIa cKa3aTh 00 yIpaBJIEeHUU 9KOHOMUKOM, COCTO-
SIJI0 B YTBEPXKASHMU, YTO HEOOXOOMMBLI OOpaTHast
CBSI3b MEXIY CUCTEMOM YIIpaBICHUS U YIIPABISIEMOM
CUCTEMOM M MaTeMaTUYECKME MOJEIU ITOCJICIHENA.
Ho 3a xubepHETUKOIl CTOSUIM KOMIBIOTEPHI, WJIH,
KaK MX TOTa Ha3bIBaJIH, 3JIEKTPOHHO-BEIYHUCINTEIIb-
Hble MaIIMHBLI (DBM), Ha HUX yXe pellaau pa3and-
Hble Hay4yHble U UHXXEHEpHbIe 3a1auu, a ¢ 1957 1.
BBIYMCIISUIM TPAEKTOPUU CITYTHUKOB — 3TO IIPOU3BO-
JINJI0O OCOOEHHO CUJbHOE BrieyaTieHue. HeynuBu-
TEJIbHO, YTO MACI0 IIPUMEHUTh KOMIBIOTEPHI IJISI
pacy€ToB U APYrux HUMPOBBIX onepalurii (TpyIiu-
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pOBKa, COPTUPOBKA, KiTacCM(MUKALMS TaHHBIX 1 T.I1.)
B IJITAaHMPOBAHMY BBIIBUHYJI CIIELIUAIMCT UMEHHO 10
OBM unen-koppecnonaeHT AH CCCP W.C. bpyk
B 1956 1. Ha 061IeM COOpaHUM aKaAeMUN U TTOTYIUIT
aKTHUBHYIO ITOIIEPKKY CBOMX Koyuter. Peds 1111a o 1e-
peBojie MIaHUPOBAHUS HA HOBYIO TEXHUYECKYIO 0asy:
OT CYETHO-aHATUTUYECKMX MAIIIH U JICKTPUIECKUX
apudmomeTpoB K DBM. Hu o Kaknx n3aMeHEeHHUSIX B
METOJIOJIOTUU TIJIAHUPOBAHMSI, HOBBIX BBIUMCIUTEb-
HBIX aJTOpPUTMaxX, MaTeMaTHUYECKUX MOMACISIX pedyn
ene He nuto. Peanu3anuio 3Toi MIen Ha MPaKTUKE
Havyaiu B 1959 r.: Ob1 ocHOBaH BhIuMCIUTENBHBIN
neHTp I'ocrurtana CCCP, a Bcien 3a HUM BBIYMCIIM-
TeJIbHbIE IIEHTPHI ITOCTENEHHO CO3IaBaIICh BO BCEX
MUHHCTEPCTBaxX U BegoMcTBax [7]. BeimBuranace na-
Ke uaesl opraHn3anuy eqMHON ToCyIapCTBEHHOM ce-
TH BBIYUCIUTENBHBIX IHEeHTpoB [8]. AxameMmk
B.M. IlmymikoB HacTaMBaj Ha ell€ 6oyiee paauKaib-
HOM IIPEIIOXECHNUM: OPTaHN30BaTh U3 MHOTHUX THICSTY
CYIIECTBYIOIIMX W IIPEAIIOJaraBIINXCs K CO3MaHUIO
BBIYMCJIUTEIBHBIX LIEHTpoB OOIIerocyaiapcTBEeHHYIO
aBromarusupoBaHHylo cuctemy (OI'AC) [7], B koTO-
POl aKKyMyJIMpOBaIach ObI HE TOJIBLKO BCSI UCTIONB3Y-
eMasl opraHaMu yIIpaBlieHUss WHOpMalUsi, HO U
MHOXECTBO JPYTUX TAHHBIX, O TEX MOP OTCYTCTBO-
BaBIIIMX B JOKyMEHTOOOOPOTE.

Yepes HECKOJIBKO JIET CTaIO0 SICHO, YTO TAKUM IIy-
TEM CYILIECTBEHHO YIYYIIMTh KAa4eCTBO IJIAHUPOBA-
HMSI HE yIacTcsl, OMTHUX JIullb DBM, aBTOMaTnU3npy-
IOIIMX IJIAHOBBIE pACUETHI 110 IPEXKHUM CXeMaM, He-
JIOCTaTOYHO; KOMITBIOTEPHI MOTYT ropa3no OOoJbllle,
HO HY>XHBI HOBBIE ITIOIXOJIbI, MATEMaTUYECKIE MOJIE-
JIM, a BO3MOXHO, 1 U3MEHEeHNEe OpraHn3anuy INIaHO-
BOTO IIpoliecca, CaMOii CUCTEeMBI yrpaBiieHus. bonee
TOTO, BOIIPOC CTABUJICSI YK€ HE TTPOCTO O COBEPIIICH-
CTBOBAaHUM yIPaBJIEHUSI 2KOHOMMKOI1, a O €T0 onmiu-
mu3ayuu. CTajo sICHO, YTO CUJI TEXHUYECKUX CITeII-
aJINCTOB, JOMUHUPOBABIINX B IITATaX BEIYUCINTEII b~
HBIX LEHTPOB MHWHHUCTEPCTB M BEOOMCTB, IJIS
pelIeHus IIPo0IeMbl B TAKOM MOCTAaHOBKE 3aBEIOMO
HEJIOCTATOYHO, HYXHbl 3KOHOMUCTHBI (“CMBICIIOBU-
K1), MaTeMatuku (“dopMann3aropsl”), BRIYMCIN-
tenu (“anropuTMucThl”’). VI, KOHEYHO, K peIIeHUIO
HaJ0 UITU C ABYX CTOPOH: pPa3BUBaTh HE TOJILKO Ha-
Meydalolieecss HOBoe HayqHOe HallpaBjieHUe (OIHO U3
BO3MOXHBIX Ha3BaHU — SKOHOMMYECKasi KubepHe-
THKA), HO U — B HENPEePbIBHOM B3aUMOJIEHCTBUU C
HUM — yXe (DYHKIMOHUPYIOIIMI KOMITJIEKC BbIUMC-
JIMTEJILHBIX 1IIEHTPOB, pacCMaTpUBasl €ro KaK TeXHHU-
YyecKyro 0a3y Oyayleil e1MHo rocy1apCcTBEHHOM Cu-
CTEMBI YIIPaBJICHUS 3KOHOMMKOI.

Ha peanusanuio Takoro rmoaxoaa ObLUIO HaIIpaBie-
HO IToctanoBnenme LIK KITCC n Copmuua CCCP
ot 21.05.1963 Ne 564 “O06 ynaydllleHUM PyKOBOICTBA
BHEIPCHUEM BBIUMCIUTEILHON TEXHUKU M aBTOMAa-
TU3UPOBAHHBIX CUCTEM YIIPABJICHMS B HAPOTHOE XO-
39MCTBO”. DTUM ITOCTAaHOBJICHMEM OOpa30BaHbI JBa
MHCTUTYTa — LleHTpalbHbII 5 KOHOMUKO-MaTeMaTH -
yeckuii nHCcTUTYT (LIODMU) AH CCCP n HUU mno
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MPOEKTUPOBAHUIO BBIYMCIUTEILHEIX IEHTPOB U CU-
cTeM »KoHommueckoit mHpopmanmu (HUM 1LHCY
CCCP), nossiieH cratyc BLI I'ocruiana CCCP. Oto
OYeHb CcepbE3Hble Iard. Ha ¢oHe HempephIBHBIX
IVCKyCcCHUil 00 3KOHOMMNYECKOM pedopme, U3 KOTO-
pPBIX HUYETO IYTHOTO TaK U HEe BHILUIO, U PaCTYILE
Bephl B HEOTpaHUYEHHbIE BO3MOXHOCT DBM ponu-
Jlach HaMBHAs HaleXaa Ha TO, YTO KMOSpHETU3AIIS
ITOMOXET BBUICYUTH 00JIE3HU COBETCKOI SKOHOMUKM.

VKkazaHusl cBepxy 3aHSAThCSI KHMOEpHETHU3alMei,
npu4EM HENPEMEHHO BCEM, He ObLIO, IMMO3TOMY U3
YYEHBIX, UMEBIINX OTHOIIEHNWE K SKOHOMUKE, KH-
oepHeTuke, DBM, MaTeMaTnuyecKoMy MOJeINpOBa-
HUI0, cOPMHUPOBATIOCH HECKOJILKO TPYIII C IPUH-
LUIMAJIBHO HECXOOHBIMM To3unusaMu. Heobxomu-
MOCTb IPUMEHEHMSI MaTeMaTUIYEeCKNX METOI0B 1 ODBM
B yIIpaBJICHUY KOHOMMKOI1 HUKTO HE OTpULIaJ, pa3-
HOIJIacHsI HAYMHAIMCh, KaK TOJBKO BO3HHMKAl BO-
MPOC O rpaHUIlaX KUOEPHETU3ALIMU U €€ BOZMOXKHO-
ctax. KpaiiHioro mo3uiuio 3aHuMajll 3KOHOMUCTHI 1
MaTeMaTUKHU, II0JIaraBIINe HEOOXOIMMEBIM ITOCTPO-
WUTb HA OCHOBE KUOCPHETUUECKUX U/UIU MaTeMaTh-
YeCcKMUX KOHCTPYKLMiT (He obsi3aTesIbHO Mojejeit B
CTPOTOM CMBICJIE€ CJIOBA) MPUHUUNUAABHO HOBYIO KO-
HOMUMECKYI0O Meopuro Coyualu3ma 1 Ha 3TOii OCHOBE
pelIaTh Bce MpUKJaaHble Bonpockl. KoHeyHo, Takue
HaMepEeHUSI OTKPHITO HE MPOBO3IIAIIAJINCh, IIPOTUB
“CBSIIEHHON KOPOBBI” — O(pUIINAIILHON ITOIUTIKO-
HOMMJM COLIaI3Ma — IIPSIMO BBICTYIIATh ObLIIO HEJlb-
351, MCIOJb30BaJICS 330M0B $I3bIK, BCEBO3MOXKHEIC
HEJIOTOBOPEHHOCTHU, MACKMPOBKAa MaTeMaTHUYECKHU-
MU popMmysiaMu, TEpMUHAMU U TIP., HO KBaJTU(PUILIV-
poBaHHasl YacTh ayIUTOPUM MOHMUMAIA, O YEM MOET
peyb.

OdunmanbHO TIPOBO3MIANIAEMOM 1IETBI0O PadoT
3TOTO HarpaBjieHHUsI, Bo3niaBisBierocs IIDMU AH
CCCP, 6bU10 co3aaHre MPOoeKTa CUCTEMBI TIJITAaHUPO-
BaHMSI HAPOTHOIO XO3SICTBA CTpaHBI, IPUIEM OOSI-
3aTeIbHO ONMUMAAbHO20 TIJIAHUPOBAHUS, Ha MEHb-
IIee 3TU PEBOIIOLIMOHEPHI He comtalraanuchk. OmHaKo
paccynuTaTh ONTUMAJBHBIN IJIaH (HaTypaJbHBIE I10-
KazaTeau NesITEIbHOCTU COLMAIMCTUYECKUX IIpe-
MPUITUNA — OOBEMBI TTPOU3BOICTBA U TTOTPEOICHMSI)
HEJIOCTAaTOYHO, Halo O0OECIIeYnTh €ro BHIIIOJIHEHUE,
3aMHTEPECOBAB MCIOJHUTEEH (COLMAIMCTUYECKIE
MPEAINPUSATHS) B CTPOTOM ciieqoBaHuu many. [Ipem-
M0JIarajioch, 4YTO 3TOTO MOXHO ITOOUTHCS Ha3Haye-
HUEM COOTBETCTBYIOIINX LIEH, ONTUMAJIbHBIX, KaK U
caM miaH. bonee Toro, mpu He CIMIIKOM 3HAYUTEITb-
HBIX OTKJIOHEHMSIX YCJIOBMIA BBIIIOJHEHMUS ILJIaHA
(B cry pa3IngIHBIX CIyYaifHBIX COOBITHI ITPHUPOTHO-
ro, COLIMaJIbHOTO WJIA BHEIIHESKOHOMMYECKOTO Xa-
pakTepa) OT 3aJI03KE€HHBIX IIPA €r0 COCTABJICHUU OI-
TUMaJIbHbIE 1I€Hbl JOJIKHBI OBLIM OPUEHTUPOBATh
WCIOJIHUTEJICT B HYXXHOM HallpaBieHWHU. (3Ha4YU-
TeJIbHbIE OTKJIOHEHUSI TPEeOYIOT IepeCcOCTaBICHUS
caMoro IulaHa.) 9Ty KOHIIENI1IO, CYILIECTBEHHO pac-
IMMPEHHYIO B CPAaBHEHUM C IIEpPBOHAYAJIbLHO TP~
noyarasmieiicsa, B LIDMMU cranm Ha3pIBaTh cucme-
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MOU ONMUMANbHO20 PYHKUUOHUPOBAHUS IKOHOMUKU

(CODD).

Kaxk ¢popmyanpoBasock B MHOTOYNCIIEHHBIX ITyO-
Jukauusax (Hampumep [9, c. 117, 118]), KoHuenums
CODD ocHoOBHEIBajach Ha Tpéx “akcmomax”: 1) cy-
IIECTBYET 1IeJb Pa3BUTHS COIMATMCTUIECKON KO-

HOMHUKHU', KOTOPYIO MOXHO MAaTeMaTUYEeCKU BbIpa-

3UTb YEPE3 [T0KA3ATENN TUIaHAZ; 2) B KAXKIbIA MOMEHT
BPEMEHM UCHOJb3yeMbl€ PECYpChbl OIpaHUYEHBI;
3) 3KOHOMHKA HMeeT HEePapXUIeCKyl CTPYKTYpY,
MMpUYEM B ClIydae OINTUMAJIbHOIO IJIaHa, BKIIOYAIO-
ILIEro KaK HaTypaJibHbIE, TaK U LIEHOBbIE TOKAa3aTelIH,
KaXXIOMY 3JIEMEHTY ME€papXrUy BHITOOHO UMEHHO TO,
YTO BBITOJHO HAPOAHOMY XO3SIMCTBY B LieJioM. OTCIO-
Ja (GakTUYEeCKM Oenajcsl BbIBOA, YTO 3KOHOMUKY
MOXHO — BO BCeXx JeTaisIx! — onmcaTh OJIOUYHOIT MO-
JIeJIbI0  JIMHEHHOro TIporpaMMUpPOBaHUsT  (MOXET
OBITh, MOCJIOXHEE: HEIUHEWHOTO CTOXaCTUYECKOTO C
2JIEMEHTAMM IUCKPETHOCTH), TOUHEE — €IMHOM CH-
cTeMoil Takux Mojesieii. XOpollo M3BECTHO, 4YTO
KaXXI0W JUHEMHOW MJIM BBIMYKJION 3amadye MaTtema-
TUYECKOTO IIPOrpaMMHUPOBaHUsI (IIPSIMOIi) COOTBET-
CTBYET JBOMCTBEHHAsI 3aJ1a4a, HEM3BECTHbBIE KOTOPOIi —

OLIEHKM OINTUMAJILHOTO IUlaHa®, Kak Obl CTOMMOCT-
HBbIE OILIEHKHU TeX, YCIIOBHO TOBOPSI, PECYPCOB, KOJH-
YeCTBO KOTOPBIX 33aMaHO OTpaHUYECHUSIMH TIPSIMOIA
3agauyv. UMeHHO 3TOT MaTeMaTUUeCKUil (pakT jaexkan
B OCHOBE YBEpPEeHHOCTU CTOpOHHUKOB COMD B TOM,
4TO, TIOCTPOUB MOJIETb MW CUCTEMY MOJEIIe ONTH-
MaJIbHOTO TIJJAHUPOBAHUSI, Ha OCHOBE MPUHIMIMA
TBOMCTBEHHOCTH MOXHO OYIeT BEIYUCITUTD U CHCTE-
MY IIeH Ha BCe BUIbI IIPOM3BOIMMOMN ITPOMYKIINU, KaK
OMNTOBBIX, TAK U PO3HUYHBIX.

B HOs16pe 1966 T., yepe3 Tpu ¢ MOJIOBUHOI roma
mocite [TocranoBnenust No 564, B HaydHoMm coBeTe
no mpobiemMe “DKOHOMHUYECKHE 3aKOHOMEPHOCTH
pa3BUTHS CcollMAIM3Ma U €Tr0o MepepacTaHUusi B KOM-
myHn3M” nipu Otaenenuu 3koHomuku AH CCCP
COCTOSIJIACH IUCKYCCHUS TTIO0 ONITUMAILHOMY TTAHUPO-
BaHuio [9]. beu1 mpencraBiaeH OOKJIad AUpPEKTOpa
LIOMMU akanemuka H.I1. ®enopeHKO, OTpaskaBIINii
MO3ULIMIO pPaJuKaIbHbIX HOBAaTOPOB. B xone nuckyc-

I Tounas (hopMyIMpOBKa TaK Ha3bIBAEMOI'O OCHOBHOI'O 9KOHO-
MHUYECKOro 3aKOHa Collvaju3Ma I10 MepBOMCTOYHUKY: “obec-
rneyeHne MakCUMaIbHOTO YIOBJIETBOPEHUSI TOCTOSIHHO PacTy-
IIMX MaTepUaIbHBIX U KYJIbTYPHBIX MMOTPEOHOCTEl Bcero 06-
1IeCTBa MyTEM HENMPEepPbIBHOTO POCTa M COBEPILIEHCTBOBAHUS
COLIMAJIMCTUYECKOTO MPOU3BOICTBA HA 6a3e BBICILIEH TEXHUKH
[10, c. 40]. DTOT 3aKOH He TOABEprajcss HU MajeiileMy CO-
MHEHMUIO Jaxe TocJie pa300iadyeHus KyJIbTa JUYHOCTHU €ro aB-
TOpa, BILUIOTH 10 KOoHIa 1980-x romgos.

2 B martematnke ONTUMU3MPYEMYIO (DYHKLIMIO HA3BIBAIOT yene-
6ol gynkyueii. Tlo HeoOBbsICHUMBIM TIpruurHaM B CODD Bme-
CTO 9TOTO TePMUHA OOBIYHO MCIIOIB30BAJICS APYTol — kpume-
PUll ONMUMANbHOCMU, XOTSI TEPMUHOJIOTUYECKN KOPPEKTHO TaK
Ha3bIBaThb BOBCE HE OMTUMU3UpPYyeMylo (DYHKIIMIO, a YCIOBUE,
MPU BBITIOJTHEHUU KOTOPOTO JOCTUTAETCSI ONTUMYM.

3 OLEHKM ONTMMAJIBHOTO IUIaHA HA3BIBAKOT TAKXKE OMNTUMAlb-
HBIMU OLIEHKaMU, OOBEKTUBHO OOYCIOBJIIEHHBIMU OLIEHKAMU
(1m0 JI.B. KaHTopoBuuy), MHOXUTeIsIMU JlarpaHka u TIp.
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CHU aKTHMBHO OOCYXXIAJUCh TIPEXIE BCETO TAKHE BO-
MPOCHI, KaK: COOTBETCTBYIOT JIY 1I€HbI ONITUMAILHOTO
IUIaHa O0IIECTBEHHO HEOOXOAMMBIM 3aTpaTaM TPya;
OpUTHHAJIbHA JIM TeOPHSI ONITUMAJTBHOTO TUTAaHUPOBa-
HUs WM OHAa BTOPMYHA ITO0 OTHOIIECHUIO K TEOPUH
TpeX pakTopoB (Bocxonsieil K 2K.b. Ca10); coBMme-

CTUM JIM MapXWHaJIU3M*, KOTODBIl IBHO IPOCMAT-
pUBaeTCsl B HEKOTOPBIX YTBEPKISHMUSIX HOBATOPOB, C
Teopuel TpynoBoi crouMoctu U T.1. Ho ynuBurens-
HO, YTO MO MPOLISCTBUM TPEX C MIOJJOBUHOI JIET LIejie-
HamnpaBJIEHHBIX UCCISIOBAHNI BO3MOXHOCTEM IIPU-
MEHEHMsI MaTeMaTUKU U KUOEpHEeTUKHU B yIpaBlie-
HUW COLMAIUCTUYECKOM 3KOHOMMKOM HUKTO HeE
IIOCTaBMJI BOIIpoca 00 adekeamuocmi 00CYXKIaBIINX-
¢4 (TouHee, TToapa3yMeBaBIINXCS B OOCYXKIeHNU, HO
eIlI€ OTHIONb HE TIOCTPOEHHBIX) MaTEeMaTUYECKUX MO~
JIeneii TeM oObeKTaM, KOTOphIe, KakK IIpearrojara-
JIOCh, 3TUMU MOIEISIMU OTOOPaXXaloTCs B COOTBET-
CTBUHU C MOCTaBJIEHHLIMM 3agadaMu. Bumumo, nor-
MaTMKM HE CMOIJIM 3TOr0 COelaTh BCIIEACTBUE
MOJIHOIO OTCYTCTBHUSI 3HAHUIA O MOAEIUPOBAHUMU, a
XOPOIIIO MOATOTOBJIEHHBIE U OIBITHBLIC ITparMaTUKU
pELIMIN, YTO OTKPOBEHUS O PeabHBIX BO3MOXHO-
CTSIX BKOHOMMKO-MaTeMaTUYeCKOro MOMAEIUpOBa-
HUSI HaBepHsIKa ITOBPEIST Jely BHeApeHUsI nHGOp-
MallXOHHO-BBIYMCIUTEILHON TEXHUKU B YIpaBlie-
HUE, paguKajbHbIE € HOBATOPhl ObUIM OO0 TaKOM
CTEINEHU 3arAITHOTU3UPOBAaHbI TBOPUMBIM UMHU Ca-
MUMM MHUQPOM, YTO YTPATWIU CIIOCOOHOCTH OTHO-
CUTBCS K HeMY KpuTrdecKu. YTo ke 310 Ob1T 3a MUD?

B oTinuyie oT phIHOYHOI CUCTEMBI, IJIE LIEHbI CTH-
XUitHO bopMUpYIOTCS B Xoae (MYHKIMOHUPOBAHUS
pBIHKA, B IEHTPAJIM30BaHHOM CICTEME OHM YCTaHAaB-
JIMBAIOTCS oOpraHaMu mjlaHupoBaHus. Kiaccuku
MapKCHU3Ma-JICHUHU3Ma He OCTaBWIM HMKAKUX pe-
HETITOB OTHOCHUTEJILHO TOTO, KaK 3TO HAJICKUT Jie-
JIaTh, a MX MOCJIENOBATE)IN, pa3BUBasi OJIUTUYECKYIO
SKOHOMMUIO COLIMaIM3Ma, TaK U He pa3paboTaaud HU-
KaKMX METONMK TJIAHOBOTO MEHOOOPa30BaHUS, XOTS
HEMpPEePLIBHO U IPUTOM OYEHb FOPSYO CITOPUIIM O €T0
TEOpEeTUUYECKMX OCHOBaX. OrpaHUYMTBCS TEM, 4YTO
LEeHBI B CONUAINCTUYECKOM XO34CTBE NOJDKHBI Oa-
JIJAaHCUPOBATh CIIPOC M NpEIJIoXKEHNE, — 3HAYUT 3a-
HUMATbhCSI UMUTALIE pbIHKA, B TO BpeMs Kak Iijia-
HOBag IIeHa JOJKHA BBITIOJTHITE TOpas3mo 0ojee Baxk-
Hble U IIMpoKre GyHKIU. OaQHaKO BOIPOCHI O TOM,
4YTO 3TO 32 (PYHKIIMH U KAK PACCUUTATh TaKUE LICHEI,
ocTtaBayuch 6e3 orBeta. Konnenuusas CODD npenia-
raja IoaxoJ K pelIeHUIo BceX NpobJieM, CBI3aHHBIX
C LIeHOOOpa30BaHMEM B LIECHTPAJIM30BaHHOI CUCTEME
yIIpaBJIeHUS HAPOTHBIM XO3SMCTBOM, IMPUYEM ITOM-
XOJl, OCHOBAHHbII Ha UCITOJIb30BAHUU MaTeMaTUKH U

4 MapxuHanusm (dp. marginalisme, ot jiat. margo (marginis) —
Kpail) — HampaB/ieHUe B 9KOHOMMUKE, ITPU3HAIOIIEe MTPUHIUII
CHUdICarouelica npedeabHoll noaesHocmu, Koraa Kaxnaas rmocie-
Iytolnasl equHUIA TOTPebIsieMoTo Gyiara CTAHOBUTCS [UTSL XO-
351CTBYIOLLETO cyObeKTa BCE MeHee LIeHHOM (BCeacTBUE Te-
peHachIIeHus), GyHIaMEHTATbHBIM 3JIEMEHTOM TEOPUU CTOU -
moctu. ([lpum. ped.)
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KNOEepPHETUKN, METOIa MOASINPOBAHUSI, C IIEPCIEK-
THUBOM TOJHOM KOMIBIOTEPU3AllUM BCEX PaACUETOB.
DTO MPOU3BOAMIIO CUJIBHOE BIIeYaTJIeHUE HA MHOTUX
TEOPETUKOB U1 JTaXKe IMPAKTUKOB COLMAIMCTUYECKOTO
IIaHupoBaHus. Yl HUKTO U3 y9YaCTHUKOB TMCKYCCUU
HE BOCKJIUKHYJI: “A KOpPOJb-TO TOJBIU!”, XOTS mJs
3TOr0 OBLIM BCE OCHOBaHUS. A MIMEHHO: MOJIEIIN, KO-
TOPBIE TIPEAIOJIaraIoCh HOCTPOUTH JIJISI COCTABICHUST
ONTUMAaJbHOIO TJIaHa, HE MOTIJIM ObITh HU JIMHEHHBI-
MU, HA BBINYKJILIMU, HUKAKME JBOMCTBEHHEIC 3a1a-
Y1 UM HE COOTBETCTBOBAJIM M HUKAKMX OLIEHOK OTITH -
MaJIbHOTO IJIaHa JIJTsl 9TUX MOeJIeit CyllleCTBOBAaTh HE
MoIJIO (HAaIIOMHHMM: pedb MIET O 3aJadax MaTeMaTh-
YeCKOro IporpaMMUPOBaHUSI HEJIMHEWHBIX, HEBBI-
MMyKJIbIX, CTOXaCTUYECKUX, C DJIEMEHTaMU AUCKPET-

HOCTIY). MOXHO MPUBOIUTDL U IPYyTrve apryMeHThI B
MoJIb3y MUMOIOrmdYHOCTH KoHuenmuuu COMDD, Ho

BITIOJTHC XBAaTA€T 3TOI0 OZ[HOFOG.

Jlvckyccuss KOHCTaTHMpoOBajla HaJW4due CyIe-
CTBEHHO Pa3]IMYHBIX TOYEK 3PEHUS HA 00CYKIaeMyIO
npo0JjieMy M HEeOOXOOMMOCTh COTPYIHMYECTBA IS
BBIpAaOOTKM enuHOro Iomxomaa. IIocKoJIbKYy Bce
YYaCTHUKU OCTAJIUCh HA CBOUX MTPEXHMX MO3ULUSIX U
HUKaKOTO CABHUIa B Pa3sBUTUM COTPYAHUYECTBA He
IIPOM3O0IIIO, €CTh BCE OCHOBAHMS YTBEpXKIATh, UTO
IUCKYCCHSI 3aKOHUWINChL HUYeM. Hwudero sHaum-
TEJIbHOTO, COMOCTABMMOTO C 3asBJISIBIIUMMUCS LIETIsI-
MU HE JaJId U IIPOJOJDKABIIMECS TPU OECSTUIICTUS

MOMBITKA pa3padorats COPD’. A mpuMeHEHHUE KOM-
ITBIOTEPOB B YIIPaBICHUN 3KOHOMUKOM Poccum mo
ceil JeHb MOYTU TTOJIHOCThIO CBOJIMTCS K BBITIOJIHE-
HUIO pyTUHHBIX PACUYETHBIX ITPOIIEAYP U MCTIOIb30Ba~
HUIO 0a3 JaHHBIX.

K 1980-M ronam oTHOCUTCS KaMTiaHUs1 UHGOpMa-
TU3allMU, HallpaBJieHHas Ha pacllupeHre CTI0Ib30-
BaHUs MH(POPMALIMOHHO-BBIYUCIUTEBHON TEXHUKHU
BO BCeX 00J1aCTsIX AESITEILHOCTU, HE TOJIBKO B yIIpaB-
JIEHUU PKOHOMUKOI. B 3TOM ciyuae He ObLIO Tpe-
TEeH3UI Ha MOJIyYeHre HOBOTO 3HAHUSI, CO3IaHUe HO-
BBIX TEOPUii U T.M., HE ObLIO JaXe HaMepEeHUsI co31a-
BaThb 4T0-1100 1momooHoe OTAC B.M. I'mymkoBa —
eIuHOE, BCEOXBATHOE, IIEHTPATU30BaHHO YIIpaBJIsie-
Moe. Bc€ ObUIo ropazmo mparMaTU4dHee: BHEIPUTh

5 DJleMeHTBI MCKPETHOCTH B MOJENSX TUIAHMPOBAHMS HEW3-
O€XXHbI, B YaCTHOCTH, KOIma TpeOyeTcs caeaaTh BbIOOP OMHOTO
M3 HECKOJIbKUX BO3MOXHBIX aJIbTePHATUBHBIX BApUAHTOB (Ha-
MpUMEP, TPOSKTOB COOPYXKEHUSI HOBOTO MPEATTPUSITUS).

Kak B cnyyae ¢ HaroseoHoM: oqHaX bl OH TIpyexa B Kako-
TO (hOPT, HO APTWILIEPUIICKOTO CATIOTa B €r0 YeCThb HE MPO3BY-
yajo. “I[ToyeMy?” — crnpocui uMrepaTop HadaJbHUKa dopra.

“Bamme BenuyecTBo, TOMY €CTh MHOXECTBO IMIPUUMH’, — OTBE-
yaji HadaJIbHUK. “Bo-miepBhIX, (pOPT HE UMEEeT HU OTHOTO OpPY-
nus”, — “JloctatouHo”, — npepBai ero HamoseoH.

7 KOHe'—IHO, 9TO HU B KOeid MEPE HE yMAJIACT TCOPETUYCCKOTIO U
IIPUKIaAHOTO 3HAYCHUA MATCMaTU4YCCKOIO IIporpamMmmpoBa-
HUA UIN KI/I6epHeTI/IKI/I, OrpOMHOfI HEHHOCTU KOMHB}OTCPHOﬁ
TEXHUKU, CTaBIlIel He3aMEHUMBbIM MHCTPYMCHTOM B 2XKHMW3HU
COBPEMCHHOI'O 4Y€JIOBECKaA. IMonwiTKa HEINIpaBUJIBbHOI'O MCIIOJIb-
30BaHUA CpeacTBa 6p0caeT TCHDb Ha IT0JIb30BaTCJIsdA, a BOBCEC HE
Ha Cpe€acTBoO.

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

JAHWIIOB-JAHWUJIBAH

KOMITBIOTEPBI TaM, TJe OHU B Pa3BUTHIX CTPaHAaX yKe
MOJITOpa-IBa JOECATUICTUS IITUPOKO MCITOJIb30Ba-
muchk, a B CCCP Tojibko elé Xaajlu CBOero 4yaca.
MOXHO KOHCTAaTUpPOBaTh, YTO 3Ta KaMITaHWs mana
3aMeTHBIe pe3yJbTaThl: ObUI B 3HAYUTENILHON Mepe
KOMITBIOTEPU3UPOBAH KOHTOPCKUIA TPYH, IOJIYYMIN
LIIMPOKOE pacIpoCcTpaHeHUe 6a3bl JTaHHBIX, CUCTEMBI
aBTOMAaTU3UPOBAHHOTO MpoekTupoBaHus, ACY tex-
HOJIOTMYECKUX TTpOoLeccoB U Ip. Bc€ aTo cTano Bo3-
MOXHBIM OJIarojaps CKadky B pa3BUTUM WHGOpMa-
LIMOHHO-BBIYUCIUTENIBHON TEXHUKU, B YAaCTHOCTH,
IOABJIICHUIO IIEPCOHAJIBHBIX KOMITBIOTEPOB N HOBbBIX
CPEICTB CBSI3M.

Ckonbko pa3 B 1960-e roabl MPpUXOAUIIOCH CITbI-
marth 3agBieHus Takoro poja: “Cosgaiite DBM co
CKOPOCTBIO MWJIJIMAPI OIepaluii B CEKYHIY, U MBI
paccuuTaeM OIITMMAJIbHBIM IUIaH IJIsI 3KOHOMUKU
CCCP”. KoHeuHO, ITOIOOHBIE O0CIIaHUS TaBalIlCh
He IS TeJaTu, HO B psife MyOoauKaluii Tex JIET OHU
clienytoT u3 noarekcTa [11]. OTcu€T ckopocTu coBpe-
MEHHBIX CYIIEPKOMIIBIOTEPOB HAYMHAETCS C OECATU
TPUWIMOHOB OIepallvuii B CEKYHIY (TouHee — (JIoTI-
COB), HO yX€ HMKTO HE IPOBO3IJIAIIIAET, YTO MOKET
COCTaBUTh HA TaKOM KOMITBIOTEPE OITUMATbHBIN
TIaH 1151 9KkoHoMUKU Poccuiickoit Denepalinu Uiau
xoTs1 06l Kocra-Puku. U meno coBceM He B CKOPOCTU
NI 00BEME ITaMSITH KOMIBIOTEPOB JINOO0 WX CHUCTE-
MBI, 2 B BO3MOXHOCTU (popMaiM3alliid MPOLIECCOB,
KOTOPBIMHM COOMPAIOTCS YIPaBJISITh. A 3Ta BO3MOX-
HOCTb 3aBHCHUT OT IBYX (PaKTOPOB: XapaKTepa CaMHuX
MPOLIECCOB U HaIllero MMOHUMaHMS 3TOro XapakTepa.
K coxaneHuro, xapakTep HeBEpOSITHO CITOKEH, a Ha-
IIIe TOHMMaHNe, YeCTHO TOBOPSI, JOBOJILHO TTPUMHU-
THUBHO.

LHINPPOBBIE JBOWMHUKKW BMECTO
MOJIEJIEN — MU® HTUDPPOBU3ALIMN

BosHa 1udpoBU3alinm HaKpbIBaeT ceityac Bce Ha-
MpaBJIeHUs TOCYAapCTBEHHOM OeSITeJIbHOCTU, N €CTh
OMNACHOCTb, YTO CPEIU TeX 3aja4, KOTOpPbIE TIPU 3TOM
OyIyT IBLITAaThCS pellaTh, OKaXXeTcs HEeMajlo MHU-
MBIX, HEHYXHBIX, HeTpaMOTHO mocTaBiaeHHbIXx. Ho-
BbI€ OIIIMOKM — OYE€Hb YaCTO ITIOBTOPEHUE XOPOIIIO 3a-
OBITBIX WJIM HEMMOHSITHIX CTaphix olMbOoK. ITo-apyro-
My 3TO Ha3bIBAaeTCS “HACTyIIaTh Ha OOHM M TE K€
rpaban”. Hamo BEISICHUTB, Kakue “Tpadimn” jexkaT Ha
OyTH HbIHEIIHel nudpoBuzanuu. Iloctapaemcst
onmcaTh XOTs ObI HEKOTOPBIE M3 ONACHBIX JIOBYIIIEK,
WCIIONB3YS IIPpUMEPHI TJIaBHBIM 00pa3oM U3 00J1acTh
9KOJIOTO-TUAPOJOTUYECKUX UCCIAEA0BAHMI, HEOOXO-
JIUMBIX JJIsI pa3pab0TKU M pean3alliy Mep 110 0300~
POBJIEHHMIO HAIIIUX PEK, IO HOpMaJIU3alluK 3KOJOTH -
YeCcKOil 00CTaHOBKM B X OacceitHax, 1o palliOHaJIH -
3allK BOJIOIIOJIb30BaHMUSI.

[Mpencrasnsercs, 4To IJ1aBHasi ONACHOCTb CBsI3a-
Ha C HETIOHUMAaHUEM CYIIHOCTU METOJa MOJEIUPO-
BaHUS (a clienoBaTesIbHO, U KOMITLIOTEPHOTO MOJIe-
mupoBaHus). Ceifgac BOIIET B MOMAY CJIOTaH “LInppo-
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BOM OBOMHMK”. BOT Kak ompenensieT 3TO IIOHSTHE
Buxunenusa: “IudpoBoit nBoitHuk (aHri. digital
twin) — nudpoBas Konus pU3n4ecKoro o0beKTa uin
mmpoiecca, IIoMoralolasi ONTUMU3UPOBaTh 3hdeK-
TUBHOCTBL OM3Heca. KoHuenmusa “mimdpoBoro aBoii-
HUKa”... MIpU3BaHa MIOMOYb MPEATNPUSITUSIM ObICTpEe
OOHapy:XuBaTh (PU3NYECKUE TIPOOJIEMBI, TOYHEe
MpeacKa3blBaTh UX PE3YIbTAaThl U IIPOU3BOIUTE O0Iee
KadyecTBeHHbIe TTpoayKThl” [12]. HutupoBanue Bu-
KUIIeAUN — BEIHYXXICHHOE, TaK KaK HY B KHUTax, HU
B y4eOHMKaX, HU TeM 0oJiee B SHIIMKIOMNEINSIX 3TOT
HBbIHE TIOMYJISIPHBIN TEPMUH Y HaC MOKa He BCTpeyva-
ercs. [IpuBenéHHOe oNmMcaHNe MHTEPECYIOIIEeTro Hac
MOHATUS IIPU3HATH MOJHOLIEHHBIM OIIpeaeieHueM
BpSIZ, U BO3MOXHO, TMOCKOJIbKY HESICHO, UTO TaKoe
“umdponas Korms”. “Komnus” HUCKOIBKO He JIydllie
“IBOMHMKA”, 3TO IOHITHE HE TTOIBOIUT OIIpeIesie-
Moe T10]T 60J1ee 0OIIUi KJTacC 00bEKTOB U HE HaleJIsI-
€T ero KaKuMU-1100 ceurduIecKUMU IMpUu3HaKaMu.

Ho B 3TOM omnucaHuM ecThb ABa CIPaBEIJIMBO OT-
MEYEHHBIX BaXXHBIX MOMEHTA: IIeJIb ITOCTPOCHUS
¢ poOBOro IBOMHUKA — “ONMTUMM3UPOBATh 3P PeK-
TUBHOCTb OM3Heca” (a BOBCE HE CONENCTBOBATh Ha-
YYHBIM UCCIIETOBAHUSM U 00O0TAIlleHUIO HAIIINX 3HA-
HWI1), KJTacc pelraeMbIX MpobiaeM — (pu3nyeckKue, a
TOYHee, KakK clelyeT M3 TPUBEAEHHON LIUTAThl U
JIallbHEeMIIero TeKcTa B Bukuneaum, — TeXHuuecKue.
Ha camom mene orpanmyeHue cdepbl IpUMEeHEHUS
METOMOJIOTUN TEeXHUYECKMMU TpobjieMaMy O3Haya-
€T, YTO LI (POBBIE IBOMHUKN CTPOSITC 15T TEXHUUE-
CKux cucteM. [IpaBoMepHO JIM paclnpocTpaHeHUe
METOMOJIOTUM Ha HETEeXHUUYECKHUE CUCTEMbl — IMPU-
pOIHEBIE, COLIMANIbHBIE, SKOHOMMUYeCKHe? OTBET MOJ-
HOCTBIO 3aBHUCHUT OT TOTO, YTO BCE XKe MOHUMAaEeTCs
o LM(ppPOBBIM TBOMHUKOM M KaKue 3aJadu Tpel-
MoJIaraeTcsl pellaTh C ero MTOMOIIBIO.

B Teopuu MmoaenrpoBaHUs CJIOXHBIX CHCTEM BCe-
[JIa MOAYE€PKUBAETCSI, YTO TOBOPUTH O MOJETN OOBEK-
Ta BOOOIIIe — HeKOppeKTHO. [TpaBoMepHO TOBOPUTH O
Mo OOBbEKTa TOJILKO MPUMEHUTEIBHO K KOH-
KPETHOM 1IN, KOTOPYIO OTHOCUTEIBHO 3TOr0 0OBEKTa
XOUeT IOCTUYb MCCIIeIOBaTe b, IPOTrHO3UCT, TUIAHO-

BUK, ynipasiieHel 1 11p.8 J{isg MHOrMX 3a1a4 HeGECHOIA
MEXaHUKHU TUIAHETY, B TOM 4YHuCJie 3eMJII0, HJOCTa-
TOYHO pacCMaTpMBaTh KaK MaTepPUAIbHYIO TOYKY,
Mozeb (omucaHue) KOTOPOUM CBOIMTCS K JEBSITU
yucaaM: MOMEHT BpeMEeHHU, Macca, TpU KOOPAUHATHI
TOYKH, BEJIMYNHA CKOPOCTHU W TPU KOOPOWHATHI Ha-
MpaBJieHUs ABVKeHusI. OIMHaKo IS liejieii, HaIlpu-
Mep, KJIIMMATOJIOTMU TaKas MOJAE/b IJIAaHEThl COBEP-
IIIEHHO HeaaeKBaTHa, He TOBOPS YXKe O APYTrUX Hayd-
HBIX JUCHUIUIMHAX. Ecaum TpebyeTrcsd OLEHUTD,
CKOJIBKO BOIbI MOXET yIep>KaThb BOIOXPaHWJIMILIE
TIPY TIOJTOBOJIBE WJIN ITAaBOAKE, YTOOBI ITPETOTBPATUTH
HaBOJHEHUE, Hy>KHA OTHAa MOJIe/Ib, a €CJIU HEOOXOaU -

8 MeTononornueckne OCHOBBI MOJIETMPOBAHUS CJIOXHBIX CH-
CTEM IOCTaTOYHO TOAPOGHO OCBEINAIOTCS, HAIIpUMeEp, B pabo-
Te [13].
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MO IIPOTHO3MPOBaTh M3MEHEHME KadeCTBa BOIBI B
HEM IIpM 3aCTPOIKe 30H CAHMTAPHOM OXpaHBI — CO-
BceM MHasi. Mogelieit, KoTopble afieKBaTHbI BCEM UH-
TePECYIOILIUM Hac LEeJISIM, JJIsl CIOKHBIX CUCTEM T10-
CTPOUTHh HEBO3MOXKHO. DTO CBOMCTBO CIOXHBIX CH-
CTEM HEKOTOpble METOAOJOrd HaxkKe MPUHUMAIOT B
KayecTBe OIpeAceHUs CIOXKHON CUCTEMBbI. A U3
BCEeX MaTepUaJbHBIX CHUCTEM (OOBEKTOB) “HECIIOX-
HBIMU” SIBJISTIOTCSI TOJIBKO TeXHUYEeCKHe (HO, KOHed-
HO, He Bce, K ADC uinm cyriepKoMITbIoTepaM, Hallpu-
Mep, 3TO He oTHOcUTcs ). C 3TUX MO3ULIMI K orlpeie-
JIeHu1o u3 Bukwuilenum IpeTeH3uil HeT: B HEM
CKa3aHo, 4To NN(POBBIe IBOMHUKM ITOMOTAIOT “OIl-
TUMU3UPOBaTh 3(PheKTUBHOCTL Ou3Heca”. KoHed-
HO, 3TO HeJIb3s1 CYUTATh YETKOUN MOCTaHOBKOM 11e/u,
HO BO BCSIKOM CJIy4Yae TYT XapaKTepU3yeTCsI HEKOTO-
Pl KJIacC 1Lejeii, MOXHO CKa3aTb, IpeaHa3HaAaueHUEe
M (POBBIX IBOMHUKOB. He nMest BHSITHOTO onpee-
JICHUSI, TIOTIPOOYeM ITOHSITh, IJIsk KAKMX OOBEKTOB U C
KaKUMHM LEeISIMU CTPOSITCSI KOHCTPYKTBI, KOTOPBIM
MpHUCBauBAETCs TaAKOE Ha3BaHUE.

Kak mpencrasisieTcsi, OOJBIIMHCTBO LIM(PPOBBIX
JIBOMHUKOB — 3TO 0a3bl JaHHBIX (Bl) HOBOTO MOKO-
JICHUSI, C METOOOJOTUIYECKO TOYKM 3pCHUS IIPUH-
[AMMUAIIBHO HE OTIMYAIOILETOCs OT MPENbIAYIIETO.
Bo3pociii MOIIHOCTA KOMIBIOTEPOB, U IMOSBUIVCH
BO3MOXHOCTH 3HAYUTEIHLHO YBEJIIMYUTH MapaMeTphl
0a3 maHHbix. Ho IpuHIUIIBI ITOCTPOEHUSI CHCTEM
yrpasieHus Bl cyiiecTBeHHO HE U3MEHWINCH: TP -
MEPHO T€ K€, YTO U paHblle, UepapXuIeCKUe CTPYK-
TYpbl, KilacCU(pUKALUM, ITOUCKOBELIC AJITOPUTMEI,
CITIOCOOBI MOMOIHEHUST 1 OOHOBICHUS MH(MOPMaLIUA
B peXXMMe OHJIAaMH U T.1. DTO oTHocutcs K bJl, uc-
MOJIb3yeMbIM BO BCEX 00J1aCTSIX, B TOM YUCJIE U B Ha-
YYHBIX UCCJIETOBAaHUSIX.

He cauniukom TpyaHo (ObUI1M OBI IeHBIM) ChOPMU-
poBatb b/l o tepconaie orpoMHOiT GUPMBI C COTHEMN
TBHICSIY PAOOTHUKOB, INe KaXAblii U3 HUX OyIeT Io-
JIPOOHO oIMcaH (JeCSITKU TUIIOB CBEACHMIi), Kyaa
OyIeT 3aHOCUTBCS MH(MOpPMAaIIMs O pe3yabTaTax pa-
OOTHI 3a KaXOBIi IEeHb Yepe3 NaTYuKH, JIM00 00opy-
JIOBaHHbIE Ha paboueM MecTe (aBToOMaTHU4YeCcKue,
MOJACOeAUHEHHBIE K 000pPYIOBaHUIO), TUOO U3 TIep-
COHAJIBHBIX KOMIIBIOTEPOB, Ha KOTOPBIX COOTBET-
CTBYIOIIIME CBEIEHUS BBOISTCS CAMUM MCIOJIHUTE-
JeM, U T.4. U T.11. KoHeyHo, 3To yke He MpocTo Oaza
JIaHHBIX, 3TO — big data, “OoJblne JaHHBIE”, eCIu
BOCIIOJIb30BAaThCs €II¢ OMHUM HOBOMOIHBIM CJIOTa-
HoM. OHaKoO axe TPy OTPOMHOM 00bEMe BMelllae-
MO MH(GOpPMAaLIUM, TAKOM, UTO YK€ He yIaETcs IMpu-
JIyMaThb, 4eM OBl e111€ MOKHO OBbLIO €€ ITOIIOJIHUTD, Ta-
Kas B/l He OymeT HU MOnEbI0 GUPMBI, HI MOACITHIO
KOJUIEKTUBA pAOOTHUKOB (PUPMBI, XOTSI — TIPU XOPO-
el opraHM3alliM W HaajexXallleM IIPOrpaMMHOM
obOecrneuyeHnn — OHa OYEHb IT0JIE3HA [IJIsl OTAesIa Ka-
poOB, OyxranTepuu U MeHeaIKMeHTa. CTOUT JIM Ha3bI-
BaTh €€ HUMPOBLIM IBOMHUKOM KOJIJICKTUBA paboT-
HUKOB (DUPMBI, OCTAETCSI BOIIPOCOM.
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HetpynHo yctpouts 1 BI, B KoTopoii Oynet co-
nepxarbcs MHpopMaIus 000 BCeX IePeBhsIX TOPOI-
CKOTO JiecomapKa ¢ HECKOJbKMMU AEeCSITKaMU WIU
COTHSIMH THICSY IepeBbeB. Ecnu nMmeroTcst Hamiexa-
UM obpa3zoM 0OOpPYyHOBaHHBIE NIPOHBI U CUCTEMBI
00paboOTKU MoJIydaeMbIX C HUX CHUMKOB, TO IJisI
KaXJ0ro AepeBa MOXHO OIpeNeanuTh Treorpadude-
CKHe€ KOOpAMHATHI (C TOYHOCTHIO 10 ASHIUMETPOB) U
ero OMOJIOTMYECKHUI BU, a TAKXKe OLIEHUTh pa3Mephl
KpOHHI (TOUHee, e€ IMPOEKUNN Ha TOPU30HTAIbHYIO
IUIOCKOCTh). MOXHO 100aBUTh MH(MOPMALIUIO, ITOTY-
YEHHYI0O KOHTAKTHBIM CIIOCOOOM: MpearoaaraeMblii
BO3pacCT KaXIIOTo JIepeBa, TMaMeTp ero CTBOJIA Ha 3a-
TaHHOI BBICOTE OT MOBepXHOCTH M T.1mM. Takasg BJI
MOXET [IOMOYb HE B “ONTUMU3ALINU 3(h(DEKTUBHOCTU
Ou3Heca”, a B JOCTUKEHUU BOCIIMTATEILHEIX, O0pa-
30BaTeNIbHBIX, 9KOJOrO-IIPONaraHANUCTCKUX IEeeit.
Ho Hu B Koeit Mepe oHa He SIBJISETCS MOJIEJIbIO 9KO-
CHCTEMHEI JIeconapKa, IIO3TOMY Ha3bIBaTh MOOOOHYIO
B/1 tndpoBBIM TBOMHUKOM Jieconapka — IIpUMEpPHO
TO Xe, 4TO cKa3aThb o0 HudpoBoit poTorpadpun, OyaTo
OHA CIYXUT IU(PPOBBIM IBOMHUKOM YeJIOBEKa, Ha
Hell n300pakEHHOTO.

[TpyMeHUTENBHO K TEXHOJOTMUYECKUM CUCTeEMaM
(aBTOMOOMJISIM, APOHAM, TEJIEBU30paM, TeHepaTopam
BJIEKTPUYECKOTO TOKA, MPOKATHBIM CTaHaM, yCTa-
HOBKaM TEePMMYECKOro KpeKMHIa u T.II.) B CJIOBa
“1dpoBoil TBOMHUK” BKIALBIBAETCS COBCEM Y-
roii CMBICJI, HEXKeJIU MoApa3syMeBaeMblii, KOrJa roBO-
psr o B/I. LludpoBoit IBOMHUK 3TUX CUCTEM (haKTH-
YECKU MPEACTABISET COO0M KOMITbIOTEPHYIO UMUTA-
LIMOHHYIO MOJEJb, TIpelHa3HAauYeHHYIO 111 OTBETa Ha
BOIpOC, Kak Oyner (pyHKIIMOHUPOBATh OOBEKT MPU
T€X WM WHBIX BHEUIHUX YCJIOBUSX, YIPaBJISIOUINX
BOB3JICICTBUSIX, BBIXOJIE 13 CTPOSI OTAEIbHBIX €0 BJle-
MEHTOB U T.T1. B Takoit Mojenu onucaHbl éce 1emMeH-
mbl cucmembl (CO BCEMU UX TEXHUUYECKUMMU XapakTe-
PUCTUKAMU 1 BCEMU TIPEAIIOJIaracMbIMU COCTOSTHUSI-
MU) U ce c843U Mexcdy HUMU, 8Ce PeaKyuu I1eMeHmos
Ha BO3[eCTBUS Ha HUX (IT0 OMXEBUOPUCTCKOI CXeMe
“ctuMmyn—peakiusi”’). EcTecTBEHHO, MMHUTUpPYETCS
MOBEIEHUE CUCTEMBI HE B JIIOOBIX MBICJIMMBIX OOCTO-
SATENbCTBAX; KJIACC paccMaTpUBaeMbIX (BO3MOXKHBIX,
JIOMYCTUMBIX) CUTYalIuii allpMOpU OTPaHUYEH U YET-
KO OIMKMCaH; OH BKJIFOYAET He TOJIbKO BCE IITAaTHBIE pe-
XKUMBbl U CUTyallMM, HO U Cambleé CYIIECTBEHHBIE,
HauboJiee BEpOSITHbIE OTKJIOHEHMSI OT HuxX. Ilpen-
CTaBJISIETCSI, YTO Ha3bIBaTh LM(MPOBBIM JTBOMHUKOM
00beKTa MOAOOHYI0 UMUTALIMOHHYIO MOJIEJIb BITOJHE
KoppekTHO. C €€ MOMOIIbI0 MOXKHO TIPOTHO3UPOBATh
MOCNENCTBUSI KOMOMHUPOBAHHBIX (COUYETAaHHBIX)
BO3JIECTBUI HA MOJETUPYEMYIO CUCTEMY, BBISIBISITD
cnabble (KpUTUUYECKUE) MeCTa B Heli, OLIeHMBATh BO3-
MOXHBbI€ M3MEHEHUsS] KOHCTPYKUMU (YyCUJIeHHE Ka-
KMX-JIN0O €€ 2JIEMEHTOB U1 Mp.) U MHOIO€ IpPYyTOeE.

Bo3MOXHO 1 TTOCTPOUTH MOTOOHEIE IM(PPOBHIE
MOJEIN JJIST HETEXHUUECKUX CUCTEM — OMoJoThde-
CKHX, 9KOJIOTUYECKHX, THIPOJIOTUIECKIX, COLIUAITb-
HBIX, SKOHOMIYecKnX? Ha Hamr B3misim, 11T KOppeKT-
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HOCTH UCTIOJB30BAHU CI0BA “IBOMHUK” HEOOXOIU -
MO, KaK MUHUMYM, YTOOBI B HEM WHIWBHUIYaJIHLHO
OBLIM ONUCAaHBI BCE DJIEMEHTHI CUCTEMEBI U BCE HEO0-
XOOUMBIE Il €€ (PYHKIMOHUPOBAHUS CBSI3U MEXIY
HUMM XOTsI ObI IPY HOPMAaJIbHBIX YCIOBUSIX. BhImmos-
HEHMe yXXe 3TOro TpeOoBaHUs IIPEACTaBIISIeTCs Kpaii-
HE MaJIOBEPOSITHBIM II0 NPUYMHE YpEe3BbIYANHON
MHOT'OYMCJICHHOCTH 3JIEMEHTOB U CBSI3€i MEXIy HU-
MU B YIOMSIHYTBIX cUcTeMax. bojiee Toro, 0 MHOTMX
2JIEMEHTAaX Mbl HUYETrO He 3HaeM. Tak, OMOoJIOru CIio-
PST O TOM, KaKOil MPOLEHT OMOJOTrM4eCcKrX BUIOB
OCTaéTcsl HEM3BECTHBIM HayKe, a Bellb BCe TaKue Op-
TaHU3Mbl — 3JIEMEHThI MHTEPECYIOIINX HAC 3KOCH-
CTEM, BBIITOJHSIONINE CBOIO 3KOJIOTUYECKYIO paboTy.
Kcraru, mig npuMepa HaltoMH#UM, 4To B 1 cm® mipec-
HOI BOIBI U3 MPUPOTHOTO OOBEKTA CONEPKUTCSI IO
1 MJTH XXUBBIX OpraHU3MOB. Eciiu ke, Kak U aejracTcs
B HayKe, HE pacCMaTPpUBaTh BCE MHOXECTBO MHINBHU -
JyaJIbHBbIX 3JIEMEHTOB, a XOTsI Obl HEKOTOPbIE U3 HUX
OOBEIMHUTH B arperarbl, TO MOJYYNTCS HE IBOMHUK,
a MoJieJIb — 00pa3 00beKTa, yIIPOIIEHHBIIA B COOTBET-
CTBUU C LIEJIbI0O MOACIUPOBAHUS U OoJiee yIOOHBIN
IUIST U3YYEeHUsI, YeM caM OOBeKT (MM ero KOIuS,
JIBOMHUK, MyCTh AaxKe W IM(PPOBOIA).

Janee, ecnmi B TEXHUYECKUX CHUCTEMax peakiIuy
Ha BO3AEUCTBUSA W CaMO BO3HUKHOBEHME BO3OECH-
CTBMIA OIMCHIBAIOTCS IETEPMUHUCTCKU WIN KaK CITy-
YaifHbIE BEJIMIYUHBI C U3BECTHHIMU CTATUCTUIECKIMU
XapaKTepUCTUKAMU, TO JUISI HETEXHUYECKUX CUCTEM
XapaKTepHO HaJIM4Me HeonpeaeaEéHHOCTel, He IO~
JTAIOIINXCS CTaTUCTUIECKOMY ormcanuio. W memo He
TOJILKO B HEIOCTAaTOYHOCTM HAIlUMX 3HaHUM, HO
CILJIOLIb U PSIAOM B camoii mpupoze siBiaeHuii. [1o-Bu-
IUMOMY, TNPUHIMIIMAIbHO HEMO3HaBaeMoO, Korma
pacrnanércss KOHKPETHBIA aToOM paauoaKTUBHOIO
aeMeHTa. Eciim Takux aToMOB 04€Hb MHOTO, MOXKHO
OLIEHUTH BpeMsl, 3a KOTOPOE PaCMaaETCs UX IOJIOBU-
Ha (TO eCTb paccumTaTh Iepuon rnoaypacmnana). Io-
XOXHue ciiydar (C TOYKM 3PEHHUSI KOJIMYECTBEHHOTO
OLIEHMBAHUSI CUTYyallMM) TUITAYHBI IJIsI HETEXHUYE-
cKMx cucteM. B akosorum, 6monoruu, rTUapoOJIOT1H,
COLIMOJIOTUM, 9 KOHOMUKE U IIP. TITOCTOSTHHO IPUXO-
IUTCS pacCMaTpyBaTh HE TOJBKO CTaTUCTHUYSCKUE
aHcaMO0JId, HO U OTHEJbHBIE HX COCTaBJISIOIINE
(BIIpo4eM, 1 B SKCHEPpUMEHTAILHON (U3UKE OTACIb-
HBIE aTOMbI M JaXe OTHEIbHBIC 3JIeMEHTapHEIC Ya-
CTHUIIBI MOCTOSTHHO CTAHOBSITCS OOBEKTaMU HaOII0-
neHuit). OmHaKo M aHCaMOJIM YacTO He YIOBISTBOPSI-
IOT aKCOMAaTHUKE TEOPUU BEPOSTHOCTEM M HE MOTYT
paccMaTpMBaThCs KaK reHepaabHble COBOKYITHOCTH.
B 00bekTax, n3yyaeMbIX C IPHUBIEYCHUEM METOIOB
MEXaHUKHU CIUIOIIHOM Cpeabl, 4aCTO BOOOIIe He yaa-
€TCs TOHSAThH, YTO MOXHO OBIJIO OBl paccMaTpUBAThH B
Ka4ecTBe 3JIEMEHTOB. YTO TaKoe, HaIlpumep, “3ire-
MEHT peku”?

CnenuanucraM 1o HUdpoBU3aNU, TAIEKUM OT
TUAPOJIOTUH, HO 3aMHTEPECOBABIIMMCS IIPOOJIEMaMU
OXpaHbl U BOCCTAHOBJICHUA BOIHBIX O6'I)CKTOB, Ka-
KETCs, YTO CTOUT TOJIBKO PasMECTUTb B PCKE M Ha
Ne 12
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TeppUTOprUU €€ OacceilHa MOCTAaTOYHOE KOJIUYECTBO
pa3HOOOpa3HbIX MAaTYMKOB M YUYPEIUThb CTaHIIMIO
MprEMa HEMPEPHIBHO MOCTYMNAOIIEN OT HUX UH(MOP-
Malli, OCHAIIEHHYIO COOTBETCTBYIOIIM O0OOPYIO-
BaHHEM U NIPOTPAaMMHBIM OOecIieueHueM, U Iudpo-
BOU IBOWHUK PEeKU OyIET TOTOB, B KOMIIbIOTEPE ITO-
Ted€T “umdponas peka”’. YBbI, 3TO AajleKO HE Tak.
B nyuymem ciydae TaKMM IyTEM MOXKHO COOPYIMTH
1IU(POBOM NBOWHUK MOHUTOPUHIOBOU CHUCTEMBI,
TOJIBKO 3ayeM OH HyxXeH? JIJIsi MOCTpOeHUsT UMUTU-
pymoiiero mudpoBoro IBOMHNKA HEOOXOIMMO 3HATh
CBOICTBA BCEX DJIEMEHTOB CUCTEMBbI 1/WJIN UX aHCAM-
OJieii, 3aKOHOMEPHOCTU MX B3aUMOJEMCTBUIM, UX pe-
aKIIMA Ha BCEBO3MOXHBIE BHEITHUE BIUSHUS U T.IT.
B KOHKpeTHBIX ciiydasix HM(POBbIE ONMUCAHUS ITUX
3aKOHOMEpPHOCTel Hamo KaiubpoBath ad hoc u T.1.
BnonHe anekBaTHOE MpencTaBjieHUE O TaKMX IMPO-
OJeMax TUAPOJIOTUU U CMEXKHBIX JUCLIATIIMH MOXXHO
MOJIYyYNTh U3 padoTHI [14].

Ho neno He TOAbKO B OTMEUYEHHBIX (Upe3Bbluaii-
HBIX!) TPYOIHOCTSIX M MHOXECTBE IPYTUX, OCTABJIEH-
HBIX 3[1€Ch 3a KaapoM. Bo3dH1KaeT BOIpoc: Hy>KeH JI1
UMUTUPYIOIIUNA TUMDPOBOI NBOWHUK pEeKU WIU €€
OacceiiHa, o3epa WX BOOJOXPaHWINIIA, Y4aCTKa Tep-
PUTOPUM HAJ MHOTOJIETHEMEP3IJIBIMU IIOPOIAMU, HC-
MBITHIBAIONIETO MOTEIICHUEe KJIMMaTa, 9KOCHUCTEMBI,
IETPAoupPYOLIE MON YCWJIMBAIOIIUMCSI AHTPOIO-
T€HHBIM BO3AEUCTBUEM, IIPOMU3BOACTBEHHOTO IIPEI-
MPUSITUSI, OOLIECTBEHHOI OpraHu3alluy U APYTUX Ca-
MBIX Pa3HOOOPA3HBIX CIOXKHBIX HETEXHUYECKHUX CH-
ctem? O060 BCeX MBICIUMBIX CUCTeMaX TOBOPUTH HE
OyneM, a OTHOCUTEIbHO, HalTpUMep, BOTHBIX 00BEK-
TOB IIPEACTaBIISIeTC, YTO He HyXeH. OTHIOOb HeE
ycTapea OOBIYHBINA, TPagWMIIMOHHBIA MOAXOH K HX
U3YYEHUIO METOJAMU KOMIIbIOTEPHBIX Pacy€ToOB IO
MaTeMaTU4YeCKUM MojelisiM. Ecii MbI XOTUM YTO-TO
U3MEHUTDb B PEaJbHOCTU, IJII 3TOTO HOJDKHBEI OBITh
MPUYUHBI, TTOOYXIAMOIIUEe TOCTaBUTh KOHKPETHBIE
Hay4YHbIe WM IpakTudeckue uein. IlycTe atu 1enu
TaKOBBI, YTO UX JOCTVDKEHHUE IIPEAIIoaaraeT UCIIOJIb-
30BaHNE KOMIILIOTEPHBIX TEXHOJIOTUI. JlocTaToOuHO
1 moctpouTh bl uiau HyXXHBI 60J1€€ CUJIbHBIE CPEll-
ctBa? Ecim Hy:XHBI, 3HAYNT, HAIO0 3aHUMAThCSI MOJIe-
JqupoBaHueM. Monenb (MM CUCTeMa MoJgeJieil), Kak
yKe 0TMEYajioCh, JOKHA OBITh MOAEIBIO 00BEKTa HE
“Boo0OIIIE”, a OPMEHTUPOBAHHON Ha KOHKPETHYIO
1enb. be3 Takoit opueHTalMM naxe MpU HEmoMmep-
HBIX 3aTpaTax AcHer, CUJI U BpEMEHHU TOJIKY He OyneT
HUKaKOTO.

OcHOBHag TuUApojJormyeckass mpoodjema, KOTO-
pyIo cobMparoTcs peuaTh MOCPEACTBOM LM POBBIX
JIIBOITHUKOB, — O3M0POBJIEHME PEK U MX 0aCCEilHOB.
g pellleHust 3Toit 3aga4u MpeXae BCEro Haao BhI-
SICHUTb, U3BECTHBI JI1 OCHOBHbIE UICTOYHUKHU 3aTpsi3-
HeHMs. Eciy oHU M3BECTHEI, TO CIJIAHUPOBATh Mep-
BBl IIaTW HE CIUIIKOM TpyaHo. B MHAycTpuaibHO
pPa3BUTBLIX paifOHAX TAKOBBIMM 4Yallle BCETO CIIyKaT
OpraHM30BaHHbBIE CTOKU ITPOMBIIIJICHHBIX IIPEAIIPH-
STUN ¥ TOPOJCKAasl KaHAJTU3allusl, HA HUX TIPUXOIUT-
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csl camasi Gosblasl JOJsl MOIaaarolX B BOLY peKU
MOJUIIOTAHTOB; B CEJIbCKOXO3SIMICTBEHHBIX pailloHax
npeob6ianaet Auddy3Hoe 3arpsi3HEHUE — CTOK OT He-
TOYEUHBIX (pacnpenef€HHbIX) WUCTOUHUKOB, TPEXKIe
BCETO C CEIbCKOXO3SIMCTBEHHBIX IOJIEH (HO TakKKe C
TepPUTOPUIT HACETEHHBIX ITYHKTOB, TPOMILIONIAA0K,
JIOpOT, TIOJIUTOHOB IJIsI XpaHEHUSI OTXOAOB, CBAJIOK
u 1p.). TOHKMI KOJWMYECTBEHHBIM aHalIu3 3leCh
OYEHb HEMPOCT, 0COOEHHO ¢ NP Y3HBIM 3arpsi3HE-
HUeM, TIPUYEM TIpsIMble U3MEpeHUs] (C TTOMOIIbIO
JIAaTYMKOB U TIP.) HEMOCPEACTBEHHO MaJo 4TO JaloT,
MOJIy4aeMylo ¢ X TIOMOIIbI0 MHGMOPMALINIO BKYTIE C
pa3JIMYHBIMU OPYTMMU JAHHBIMM Haxo oOpadarbi-
BaTb Ha CJIOXKHBIX MOJENSX, YTOOBI TTOJYUYUTh XOTS Obl
MpUGIN3UTENbHBIE olieHKU. CpencTBa MoaeInupoBa-
HUS TOCTOSIHHO pa3BMBAIOTCsI, 0OOralalTcsl MpuH-
LIMMIAAJILHO HOBBIMU TMOAX0AaMU (HEHPOHHBIE CETH,
dpakTanabl 41 ap.).

Ho mist Bcex Takux pa3blcKaHU IMGPOBOIA TBOT-
HUK He TpebyeTcst! Co3maHue 3Toro MOHCTpa Hudpo-
BU3allUU CHECT BCE T€ CPENCTBA, KOTOPHIE MOXHO Obl-
JIO OBI TIOTPATUTh Ha OYUCTHBIE COOPYKEHUS IS ca-
MBIX OITACHBIX UCTOYHUKOB 3arpsisHeHusi. M nepBbiit
1Iar AJjisl peiieHus 3aaa4 3KOJOTMYeCKOro 0310pOB-
JIEHUsI, KaK MpaBUJIO, COCTOMT B BbIOOpE OIHOTO-
JIIBYX MEpPONPUSITUI U3 HE CIMUIIKOM OOJIbIIOTO MX
Habopa. KoHeuHo, 111 000CHOBaHUS BBIOOpA HYXK-
HBI M PACYETHI, U MOJIEJIV, HO HE LIM(DPOBOI TBOWHUK.
He moHamoOuTcd OoH W WIS NaJlbHEWIIMX I1aros.
B npuHiMne cama 3agavya oNnTUMaJILHOTO pa3Mellle-
HUSI AAaTYMKOB I obecrnedyeHusT WHbopMalein
KOMIIBIOTEPHBIX MoJieJieil, UCIOJIb3yeMbIX B yIIpaB-
JIEHUH, BIIOJIHE pelllaeMa METOAAMU TPAAUIIMOHHOTO
MOJICTUPOBaHMS, U HET HUKAKO HEOOXOAUMOCTU B
LM (POBOM JIBOWHUKE, €CJIM COOTBETCTBYIOIIAs Ha-
OoaresibHasl CeTh MOCTPOEHA.

OOBIYHO TIEPBOE K€ CTOJKHOBEHHE C pPealbHO-
CThIO OXJIaXXKHAeT HEYMEPEHHBIU MbLI 3HTY3MACTOB
uudposuzauu. OHU NPUKUIBIBAIOT, CKOJbKO Je-
HEr, BPEMEHW W CWI MNOTpedyeTcs s CO3daHus
UdpPOBOro NBOMHWKA KaKOW-HUOYIb MaJlOil pEKH,
TO €CTh C TUIOIIaAbo 6acceiina meHee 2000 km2. Co-
3UJaTh MpearnoaraeTcs MyTéM UMIIPOBU3UPOBAHHO-
ro pa3MelleHus: Kak MOXXHO OOJIbIIIero KoJUYecTBa
JIaTYNKOB M OpraHu3alluMu lieHTpa IpuémMa nHdopma-
muu. Kak u mis yero obpabdaTeiBaTh 3Ty WHMOpMa-
1110, TIpearoyiaraeTcs peliuTh MOTOM; BO3MOXHO,
CO3MaHHBbII TAKUM 00pa3oM LM POBOIi IBOMHUK caM
OTBETUT Ha MOAOOHBIE BOTIPOCHI — BCE-TaKU, UCKYC-
cTBeHHbIN nHTeIeKT! Ho moporosaTto Oyner. A ecnu
peub UaET 06 OO0b-UpThIlICKOM OacceiiHe ruiola-
110 2990000 kM2? KoMMeHTapuu 311€Ch HE TPEOYIOT-
csl, KaK M pasroBOpPhI O “peBOJIOLMOHU3UPYIOLICH
mudposuzanuu O0b-MpTeimckoro 6acceitna” [15].

Kak Obl HM TpakTOBaTh MHOHATHE “HUMPPOBOIL
IBOMHUK”, OHO O3HAYaeT OOHY M3 BO3MOKHBIX MH-
¢dhopMaIIMOHHBIX KOMITBIOTEPHBIX MOJENeil — XOpOo-
MUX WA TUIOXWX, TIOJE3HBIX WM OECITOJIe3HBIX,
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Ype3BBIYAHO 3aTPAaTHBIX WY IIPUEeMIIEMbIX 110 IIeHE.
Ho kxonb ckopo 11mchpoBoii IBOMHUK — 3TO MOJIEJIb,
IIPU €ro CO3MaHUM MPEXIIe BCero TpedyeTcs:, BEIOpaB
OOBEKT U LIeJIb MOICIUPOBAHUS, 3a1aThCsI BOIIPOCOM
00 ameKBaTHOCTH KOHCTPYHNPYEMOM MOACIIN €€ OObEK-
TY B COOTBETCTBUM C ITIOCTABJIECHHOM LEJIbI0. DTO HE
ObLIO caeliaHo paspaborunkamMu CODD, kenaBIIM-
MU MOJYYUTh OT IPEANOoJaraBIIMXCS MOIEIEH To,
Yero OHM 3aBEIOMO JaTh HE MOTJIM (CUCTEeMYy LieH), U
Ty K€ OIIMOKY, XOTS U B IPYrOM KOHTEKCTE, ITOBTO-
PSIIOT HEKOTOPBIE COBPEMEHHBIE TBOPIIBI UM POBHIX
JBOMHUKOB, YOE€XIOEHHbIE BO BCEMOTYIIECTBE KOM-
MbIOTEPOB 1 BOOOIIIE HE COMOCTABIISIIONINE MOJIEIID C
MaciuTaboM e€ 00beKTa U LEeJIbl0 MOCTPOCHMUSI.

Jist pa3BUTHS TUAPOJIOTUY U JJIsI TIPAKTUYECKOM
JesITeJIbHOCTY MO yIpaBJIeHUIO BOAHBIMU pecypca-
MU — O3IOPOBJICHUIO HAIIIMX PEeK 1 BOTOXPaHIIIMIII,
paloHaIU3alu1 BOAOIIOJIbL30BaHMsI, 3allIUTe OT Ha-
BOMHEHUH 1 T.JI. — HAM MHOTOro He xBartaeT. [Ipexne
Bcero (GPMHAHCOBBIX CPEICTB. DTUM BOIIPOCAM YIIEIISI-
JIoch SIBHO HepocTtaTouHoe BHUMaHue 1 B CCCP, u B
1990-e romel, Korma cTpaHa IepeXxuBaia TsKeJeii-
IIiT 5KOHOMUYECKUIT Kpusuc, u B nepuon 2000—
2007 rT., OTMEUEHHBII1 He(PTEIOMIAPOBBIM JOXIEM,
¥ B HeTaBHUE KpU3UCHEIE TOIbI, U ceiiuac. He xBaTa-
eT KaJpoB: B CTpaHe, 3aHUMAlOIIeil BTOPOE MECTO B
MUpE TI0 00BEMY BO30OHOBIISIEMBIX BOIHBIX pEeCyp-
COB, €XKETOIHO BBIITYCKASTCSI HUYTOXHOE YHCJIIO CITe-
LaJucToB-TUuaposioroB. He xBataer nHgopmanuu:
CeTh TUIOPOJIOTMYECKMX HAOJMIOAEHMI BCE €IIE He
BOCCTaHOBJIeHA 10 YPOBHsS KoHIIa 1980-x rogoB (110
COBPEMEHHBIM MEpKaM, COBEpPIIEHHO HEIOCTaTO4-
Horo). He xBaTaeT BHMMaHMS K 3TOM IIPOOIEeMaTUKE
CO CTOpOHBI MoauTKOB, CMMH, 00111eCTBEHHBIX Op-
raHu3anuii, HaceJieHus. XOTS B MOCJIEIHUE IBa-TPU
roga B 3TOM OTHOIIEHUY MOXHO OTMETUTb HEKOTO-
pbIli MTO3UTUBHBIN ciBUT. B TO e BpeMs 1ymMuxa Bo-
Kpyr mudpoBuzanuu (momodOHoe sBiaeHue Kiomn
IIIeHHOH omMcaJ B OTHOLIEHMWU TE€OpUU MHEPOpPMa-
uuu B ctatbe “banaBaron” [16] emeé B 1956 r.) Gyner
TOJILKO OTBJIEKAaTh U CPEACTBA, U Kaaphbl, U BHUMaHUE
OT CEPbE3HBIX JIeJ1 KaK B YIPaBJIEHUU BOIHBIMU pe-
cypcaMmu, Tak U B JPYTMX XKU3HEHHO BaXKHbIX cpepax.

NCTOYHUK PMMHAHCHUPOBAHUA
Pabota BbITIONTHEHA B paMKax TOCYJapCTBEHHOTO 3aa-

Huss ®TBYH “Uuctutyt BogHbIX nipobiem PAH” (Tema
FMWZ-2022-0002).
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Pe3koe nsMeHeHMe reoroIuTUYECKO CUTyalluy B MUpPE TTociie Havyaja CrieliMaIbHOM BOCHHO omnepalyn
Poccuun Ha YkpaunHe yxXe cKa3blBaeTCs Ha MMPOBBIX dHEPreTUYeCKuX pblHKax. [TocTeneHHBIN OTKa3 OT
POCCUIMCKIX 9HEPTOHOCHUTEIIe, aHOHCUPOBAaHHBIN cTpaHaMK EBPOITBI, CTaBUT Ha MOBECTKY JTHSI BOIIPOC HE
TOJIBKO O HOBBIX 9HEPreTUYeCKUX MaplIpyTax, HO U O HOBBIX aIbTepHATUBHBIX UICTOYHUKAX 3Hepruu. CKo-
pee Bcero, clieAyeT oxKuaaTh, yto KnmMmarnaeckuii makT [71a3ro He OyeT BBITIONIHEH, a TTIO3TAMHBIN OTKa3
OT yIJIsI KaK caMOro pa3pylIMTEIbHOTO IS 9KOJIOTUY UCKOITAeMOTO TOTLIMBA 3aTSHETCSI Ha IOJITUE TOJIbI.
HeBo3MOXHOCTB OBICTPOTO 0TKa3a OT MCKOITaeMbIX BUAOB TOIIIMBA, B TIEPBYIO OUYepenb YISl U He(TH, yKe
cTajla OMHOM U3 MPUYMH MOKCKA HOBBIX MCTOYHUKOB DHEPTUU C HEMTPAIbHBIM WM HU3KUM YIJIEPOIHBIM
ciaenoM. DHepreTuka, OCHOBaHHasI Ha BO30OHOBIISIEMbIX NICTOYHHMKAX, TAKUX KaK BETEP U COJTHIIE, TTOY-
yuBILasi ObICTpOE pa3BUTHE B nmocienHue 30 JIeT, MoKa He cTajla CepbE3HON aJIbTepHATUBOI TPAIULIMOHHOMN
9HEpreTHKe, OCHOBAHHOM Ha He(TH, yIJie U Ta3e. DTO B 3HAYNUTETLHOM CTEIIEHU OOBSICHSIET TTOBBIIIICHHBIM
WHTEpeC K BOIOPOIY KaK UCTOUHUKY 3Heprun. OMHAKO Ha IyTU CTAHOBJIEHUSI BOJOPOIHON SHEPTeTUKU
BCE ellé CyIIeCTBYIOT 3HAUUTENIbHBIE Gapbephl, MPEXIe BCETO TEXHOJIOTHIECKOTO 1 SKOHOMHWYECKOTO Xa-
pakTepa. B craTbe mpoBOAMTCS KOMIUJIEKCHBIN aHAIM3 OCHOBHBIX TPETSITCTBUI Ha MyTH UCIIOJIb30BaHUS
BOJIOPOJIa KaK KOHKYPEHTHOTO MCTOYHMKA OCHOBHBIM BHIaM MCKOIIaeMOTO TOTUTMBA.

Karoueswie croea: Bomopol, TEXHOJIOTUM, 6aphephbl PA3BUTHSI, SHEPTETHKA, SKOHOMUKA, SHEPTETUUECKUIA
IePEXOLI.
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HMHuTepec B nociaenHue roabl K BOJOPOAY Kak UC-
TOYHUKY SHEPTUU B 3HAUUTETbHON CTENIEHU OObsIC-
HsieTcsl BCE OoJiee KECTKUMU TPeOOBaHUSIMU K YPOB-
Hio BbIOpocoB CO,, 0COOEHHO B pa3BUTBIX CTpaHax,
HE MMEIOIINX COOCTBEHHBIX 3HAYMTENbHBIX 3aI1acoB
MMPUPOAHOTO MCKoMmaeMoro TorinBa. K TakoBBIM
MOXHO OTHECTU TMPaKTUYECKM BCe CTpaHbl EBpOTBI
3a nckmodenmeM HopBernn, a takcke Amonmio n Ko-
peto. Jlpyrum pakTopoM CTajau MOJUTUYECKUE pellie-
Hus I'epmanuu u fAnoHuu mocie aBapuum Ha ADC
®dykycuma B 2011 T. IO TTOTHOMY WJIM YaCTUYHOMY
COKpAIlICHUIO HCITOJb30BaHUSI aTOMHOI 3HEPreTH-
ku. LleHoBoOI1 (hakTOp Ha TakKuhe SHEPrOHOCUTENU,
KakK He(Th U MPUPOIHBI Ta3, 0COOEHHO B MEPUOIbI
caMbIX BbICOKUX HeH (147 moii./6appeib B HiOJe
2008 r., 1924 nonn./Teic. Ky6. M B okTsa0pe 2021 r.),
TakXe CTUMYJIMPOBaJl UHTEpeC K Bopopoay. Hemaio-
BaxKHOE 3HAYeHUE MMeeT OeCleHHbIA MO3UTHUBHBIN
OITBIT, KOTOPBIl cTpaHbl EBpocoto3a HakaruiMBaiu B
TeUyeHMe MOUTU YETBEPTHU BeKa B 00J1aCTU pa3paboOTKu
1 UCTIOJIb30BaHUSI MTHHOBAIIMOHHBIX TEXHOJIOTUIA Te-
Hepaluu 3JIEKTpUUYecTBa Ha OCHOBE BO30OHOBIIsSIC-
MBIX NICTOYHUKOB 3Hepruu (BUD).

OITBIT PA3BBUTHS BUD KAK CUEHAPUN
INEPEXOJA K BOOOPOAHOMW SHEPTETHUKE

Ycmexu B cermenTe BUD mocnykuinn ocHOBaHU-
€M IJTSI IPUHSTUS TOJITOBPEMEHHOU SHEPTETUYECKON
nporpammbl EC o mepexone k 2050 1. Ha 3HEepreTuye-
CKYIO cUCTeMy C HyjJeBbIMU BbiOpocamu CO,. Bax-
HOM COCTaBHOM YaCThIO 3TOM MPOTrpaMMBbI CTAJIU OPU-
€HTUPbl Ha IIOJIHOMACIITAa0HOE WCITOJIb30BaHME
BHUD B 31eKTpOHEPIeTUYECKOM, TEILJIOCHAOXKAr0-
IIEM W TPAHCHOPTHOM CEKTOPE U CEKTOPE OTIPECHE-
Hus Boabl K 2050 r. Takue aMOMIIMO3HBIE LIEIU XOPO-
1110 COTJIACOBBIBAJINCH C YK€ 3aTBIICHHBIMU PAaHEE HO-
BBIMUA TEHACHIWSIMU — TIEPEXOOOM K TPEThEer
MPOMBIIIEHHOI PeBOJIIOIINY, B OCHOBE KOTOPOM Jie-
XaT 3eJIEHbIC TEXHOJIOTUY, YMEHBIIAIOIINE HETaTUB-
HOE€ BO3IEUCTBUE HA OKPYXAIOIIYIO CPEIy TTOCHEN-
CTBUI MTOOAJILHOTO MOTETJICHUsI, KOTOPbIE 00YCI0B-
JIEHBI aHTPOIIOTeHHBLIM (pakTopoM [1]. B psime padot
OQHOTO M3 aBTOPOB MAHHOW CTaThW TaKXKE pPacCcMarT-
PUBAJIMCH MPOOJIEMBI, CBSI3aHHBIE C INIOOAJIBHBIM I10-
TETUICHUEM W €Tr0 BO3MOXHBIMU TIOCIEACTBUSIMHU,
MOCTPOEHUEM HU3KOYTJIEPOMHBIX CIIEHAPUEB 3HEP-
reTUYeCcKoTo pa3BUTUS U nepexojga Ha BUD [2—4].

XoTenoch OBl OTMETUTH ITOCIEHOBATEIBHOCTD
sHepretTndeckoit momuTuku EC: B HEIHEIITHEM TOMY
elIé pa3 OblJIa MTOATBEPKICHA MPUBEPKEHHOCTb aM-
OUIIMO3HBIM IIEJISIM, a B Ka4eCTBE ITPOMEXYTOUYHOTO
pesyiabTaTa OIpenecHO COKpaIlleHWe YUCTBIX BBI-
OpPOCOB MAapHUKOBBIX Ta30B KaK MUHUMYM Ha 55% K
2030 r. mo cpaBHeHuto ¢ 1990 r. [5]. TToguepkHEM,
YTO TMoKa3aTesIM B dHepreTuaeckoro 6amaHca EBpo-
€01032a, ¥ IMPOU3BOICTBA JIEKTPOIHEPTUN OTPAKAIOT
3HAYMUTENBHBIN pocT monmu BUD: B mpowmsBomcTBe
3JIEKTPO3HEPTUM OHa BhIpocia ¢ 16.3% B 2005 1. mo
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34.6% B2019T., a B 3HEeprodamance — ¢ 8.5% B 2004 1.
mo 18.0% B 2018 1. [6, 7].

CyliecTBEeHHBIII TEXHOJIOTMYECKWi IIporpecc B
pPa3BUTUHM BO30OHOBJISIEMBIX MCTOYHMKOB YHEPIUM,
MPEXIe BCero SHEPruy COIHIIA U BeTpa (3HEeproycra-
HOBKHM Ha CyIIIe ¥ Ha MOpPE€), TTO3BOJIMI PE3KO ITOBBI-
CUTb DKOHOMHNYECKYIO 3(p(PEeKTUBHOCTH IMPOEKTOB Ha
ocHoBe BMD. ComtacHo mocienHuM JaHHBIM O 3a-
TpaTax MeXayHapOIHOTO areHTCTBa IO BO30OHOB-
JnsiembIM UcTouHuKaMm sHepruu (IRENA), miobanb-
Hasl cCpedHeB3BellleHHasl IpUBeAEHHAasT CTOMMOCTh
anekTposHeprun (LCOE), To ecTh cpemHsIst pacyer-
Hasl ce0eCTOMMOCTDb IPOU3BOACTBA BJIEKTPOIHEPTUN
Ha MPOTSLKEHUM BCETo XU3HEHHOTO IIKIIA 3JIEKTPO-
cTaHLIMM (BKJIIOYasi BCE BO3MOXKHBIE MHBECTUIINU,
3aTpaTrhl U JOXOIbI) COMTHEYHOM (hOTORIEKTPUIECKOM
sHeprun (PV) miasg KoMMyHaJabHBIX NPENIIPUSTUA B
niepuoz ¢ 2010 mo 2019 r. ynana Ha 82%; mis Ha3zeM-
HBIX DHEProyCTaHOBOK — Ha 39%, a MOpCKUX — Ha
29%. I'moGanpHas cpenHeB3BemenHas LCOE g
Ha3eMHBIX BETPOIHEPIeTUUECKUX IPOEKTOB, BBE-
IEHHBIX B 3KcIutyarauuio B 2019 r., cHM3MWIach mo
0.053 momnn./kBT.4, o cpaBHeHUIO ¢ 0.086 MOJIT. /KBT.U
B 2010 1. 171t MOpCKOI BETPOIHEPTETUKM 32 3TOT XKe
nepuon  OaHHBIM  ITOKa3aTelb YMEHBIIWICS C
0.161 momn./kBT.4. 7o 0.115 mosn./kBT.4 [§]. C 2000 110
koHe1 2019 r. MUpOBBIE MOIITHOCTH IO TIPOU3BOACTBY
BO300OHOBJISIEMOi SHEPIH YBEJIMUMIIKCH B 3.4 pa3a —
¢ 754 rurasatt (I'Bt) mo 2537 I'Bt [9]. PocT Mo1iHO-
cTeit COnpoBOXAAJICS U POCTOM UYHCIIa 3aHSITHIX B OT-
paciau: MX abCOJIOTHAsT YUCIEHHOCTh BBIpOCIA C
5.6 mutH yenroBek B 2012 1. mo 9.5 muta B 2019 1. [10].

OnHakKo He BCe perMOHBbI MUPa IeMOHCTPUPOBAIN
TaKoe MacliTabHoe 3aMelleHre TPaTUIINOHHBIX KC-
TOYHMKOB SHEPTUU Ha BO30OHOBJISIEMbIE, KaK CTpa-
Hbl EBpocoroza. HepaBHOMEpHOCTh TEXHOJIOTHYE-
CKOTO pOCTa M BBIOOp pa3HBIX MoAesieil pa3sBUTUSI
9KOHOMUKM TIPUBEJIM K CYIIECTBEHHOMY Pa3pbiBy B
HUCIOJIL30BAHUU “3eJIEHBIX” TEXHOJOTUI MEXIy pa3-
JIMYHBIMU CTpaHaMU. JIBa aMmupudeckux pakra, Ko-
TOphIe OYIyT MPUBEACHBI Jajiee, CylIeCTBEHHO CHU-
KAIOT TMO3UTUBHEIE OXMAAHUS OT IIOOAJBLHOIO MC-
nonb3oBaHuss BUD kak peanbHOIl albTepHATHUBBI
MCKOIIaeMbIM BHIaM TOILIMBA, IO KpaiiHeil Mmepe, 0
KOHIIa HBIHEIIHEro cTojieTus. IlepBhIii aMIupude-
CKUii (haKT OTHOCHUTCS K IMHAMUKE MAPOBOIO 3HEP-
reTM4YeCcKOro 0ajiaHca 3a rociaenHue 45 nert, ¢ 1973 o
2018 r. (Tabm. 1).

Ilpexne Bcero obpaiaetT Ha ceOsT BHUMaHUE He-
3HauYuTeabHas 1o BUD B MupoBoM 3HeprodansaH-
ce — Bcero 2.01%, xoTs 3a 3TOT HEPUOL, ITPOU3OIIET
OoJsiee yeM OOMHHAALATUKPATHBINA POCT €€ moau. 3a
3TO Xe BpeMsl MPaKTUYECKU B OJMHAKOBOM MPOIIOp-
LIMM BO3POCTU KaK MOTpebJieHUEe 3HEPTropecypcos,
Tak 1 BbIOpockl CO,. Ecau o6paTtuthest K aHeprooda-
nmaHcaM 3a 2018 . it Hanbosiee YHEePromoTPeOIs-
IOIIMX 3KOHOMMK Mupa (Tadi. 2), To MOXHO HAaWTH
Ne 12
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TEXHOJOTMYECKHUE 1 SKOHOMUWYECKHWE BAPBEPHI 1135
Tabauna 1. luHamMuka MUPOBOTO 3HepreTUyeckoro daanca u amuccuu CO,
1973 2018
M CTOYHUKY 3HEPTUU
O0béM, Mtoe Honsa, % O0BEM, Mtoe Honsa, %
Yroib 1474.0 23.73 3893.68 27.0
Hedts 2938.22 47.3 4552.55 31.57
ITpuponHbIii ra3 990.94 15.95 3293.12 22.83
AnepHast sHepreTuKa 53.04 0.8 706.81 4.9
[MaposHepreTKa 110.29 1.77 362.33 2.51
BUOTOMIMBO U OTXObI 638.16 10.27 1324.21 9.18
Ay acoSoaKs (reorepuaT e, 613 018 28544 201
Bcero 6210.77 100 14421.15 100
Omuccus CO,, MIH T 14531.0 - 33513.0 -
CocTaBjieHO aBTOpaMU 110 JaHHBIM UCTOYHUKOB [ 11, 12].
Tabauua 2. DHepreruyeckuit 6ananc u amuccust CO, otaeapHbIX cTpaH B 2018 1.
Kuraii CIOA Nunus AnoHus Poccus
HcrouHuku sHepruu
Mtoe % Mtoe % Mtoe % Mtoe % Mtoe %
Yroinb 1885.9 | 59.0 |232.0 10.4 | 2519 27.4 |109.7 25.7 | 118.5 15.6
Hedtb 639.2 | 20.0 |803.1 36.0 |229.9 25.0 |166.5 39.0 | 151.9 20.0
IMpuponHelii ra3 223.7 7.0 | 713.9 32.0 55.2 6.0 98.2 23.0 |410.0 54.0
SInepHasi aHepreTuka 639 2.0 |223.1 10.0 9.2 1.0 17.1 4.0 53.2 7.0
TunposHepreTrika 108.7| 3.4 24.5 1.1 12.0 1.3 6.8 1.6 19.0 2.5
BuoTommuBo 1 0TXOnbI 959 3.0 |102.6 4.6 |180.2 19.6 9.8 2.3 3.0 0.4
i[flf ”éf)f;zg:ﬁ‘j‘;;g;iﬁ”b 179.1| 56 [1316 | 59 |181.0 | 197 | 187 | 46 | 37 | 05
Hroro 3196.4 | 100 |2230.8 | 100 919.4 | 100 426.8 | 100 759.3 | 100
O6bEM amuccun CO,, MITH T 9571 4921.1 2307.8 1080.7 1587.0

CocTaBjieHO aBTOpaMHU M0 JaHHBIM UCTOYHUKOB [13—18].

O0OBICHEHHUE BCE elIE COXPaHSIIONIEICS BEICOKOM 1O~
JI UICKOTIA€MBIX NICTOYHMUKOB SHEPTUU.

CaMoii BBICOKOI1 [10JIeii BO30OOHOBIISIEMOM 3HEp-
MU XapaKTepusyeTcss SKoHoMuKa Mumun — 19.7%,
4yTO 00JIee YeM B 3 pa3a mpeBbIIIaeT OO IIPUPOITHO-
ro raza. Camoit HU3Koi — s3koHoMUKa Poccum, Bcero
0.5%. Tpu MupoBbIX Tuaepa mo oosémy BBIT — Ku-
taii, CIIA u fAnonust — B cermente BMD nipousso-
o9t 5—6% notpebnsiemoit aneprun. I[1pu 3ToM Hamo
OTMETHUTh, UYTO JOJSI YISl B 3Heproodanance Kuras
cocrasigeT noutu 60%, a BeaAb UMEHHO YTOJIb SIBJISI-
€TCSl OCHOBHBIM HMCTOYHUKOM BbIOpocoB CO,, mo-

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 92

STOMY BIIOJIHE OOBSICHUMO JIMAECPCTBO 3TOM CTPaHBI
1o BbIOpocaM. B HepaspbIBHOI CBsI3M ¢ 3HEproda-
JIAaHCOM HAXOAUTCS IIPOU3BOMICTBO JIEKTPOSHEPTUM.
DNeKTpodHepreTuka, C KOTOPOM CBsI3aHa BTOpasi
MPOMBIIUICHHAST PEBOMIOLNSI, CYIIIECTBEHHO BIIMSIECT
Ha Bce cpepbl PKOHOMUYECKOI U COLIMAJIbHOM XU3-
HU. [ToaTOMY HaHHEIE O CTPYKTYpPE MHUPOBOIO IIPOU3-
BOJICTBA 2JIEKTPOSHEPTUU U YCTAHOBJIEHHOM MOIITHO-
CTH 3JIEKTPOCTAaHLIMIT MOTYT OBITh BaXKHBIM MHINKA-
TOPOM OCHOBHBIX TPEHIOB AeKapOoHM3auu (Tad. 3).

31ech HEOOXOIMMO OTMETHUTD, UTO I10 T0JIe BhIpa-
00TKU 3eKTposHeprun BD 3aHmMaloT 4yeTBEpTOE

Ne 12 2022
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Tab6auma 3. CTpyKTypa MHMPOBOTO IIPOM3BOACTBA 3JIEKTPOSHEPIMU M YCTAHOBJIEHHON MOIIMHOCTH 3JIEKTPOCTAHIIMIMA

(1a 01.01.2019 1.)

TeHepUpYIOLIIE MOIHOCTH CrpyKTypa BEIpabOTKHU CtpykTypa yCTaHOBneHHOI/IU
9JIEKTPOSHEPTUU MOIITHOCTH 3JIEKTPOCTaHIIU I

TemnoBreie anexkrpoctaHuu (TOC — ras3 u yroib) 63.2 63.5
Tunpoanexrpocranuuu (I'DC) 15.8 18.6
AromHbIe 35ieKkTpocTaHuuu (ADC) 10.6 6.0
Bo300HOBIISIEMbIE 9HEPTOUCTOUHUKHA, BCETO 7.9 11.5
B TOM YMCJIE: BETPOBBIC 5.5 7.1
COJTHEYHBIE 2.4 4.4
IIpouue 2.5 0.4
Bcero: B riporieHTax 100 100
B aGCOTIOTHBIX 3HAYEHUSX 25000 mupa KBT.g 7000 T'BT

CocTaBjieHO aBTOpaMu IO JaHHBIM UCTOYHUKA [ 19].

MECTO, a B CTPYKTYpe YCTAHOBIIEHHOMW MOIIHOCTHU
oHMU orepexaioT ADC, 4To CBUIAETEIbCTBYET O 1IeJIe-
BOM HCIONIb30BaHUM BB — ToNbKO 17151 TPOU3BOI-
CTBa “3eI€HOI” 3JIEeKTPOIHEPTUH.

Bropoit amMmnupuuyeckuit ¢akT cBsI3aH CO 3HAYU-
TeJIbHBIMU 3aTpaTaMu Ha CyOCUIMPOBAHUE SHEPTUU
B MUPOBOI 3KOHOMUKe. OOI11I1e MpsiMble CYyOCUINN
9HEPreTMYECKOro CEKTopa B MUpe, BKIIIOUast CKoma-
€MO€ TOIJIMBO, BO30OHOBJISIEMbIE NICTOUHUKHU DHEP-
TMY ¥ aTOMHYIO SHepreTuky, B 2017 . mocTuram no-
ytr 634 Mapa nomt. Cpeau HUX peodaagaiu cyocu-
VY HA MCKOMAaeMble BUILI TOIUIMBA — OKoJio 70%
(447 mupn moit.) oT obueit cymmbl. Cyocuauu Ha
TEXHOJIOTUU MPOU3BOACTBA BO30OHOBJISIEMOI SHEP-
TUH COCTaBIISIOT 0KoJio 20% oT o611ero o6sEMa BIIo-
KEHU 3HepreThYeckoro cekropa (128 miupn nomn.),
W3 HUX Ha OUOTOIUIMBO — OKOJjio 6% (38 mupn moi.),
SIIEPHYIO SHEPTeTUKY — He MeHee 3% (21 mnpa nosn.).
N3 128 mapa moJui. pacxonaoB Ha BUUD ocHoBHas
noyst — 90 MJIpa AoJUI. — MPUXOAUIACh Ha CTPaHbI
EBpocoro3za [20].

Ecnu BHOBB 00paTUTHCSI K MUPOBOMY dHEprooda-
nancy 3a 2018 1., cTaHOBUTCSI OYEBUIHBIM, UTO Ha
2.01% BO30OGHOBISIEMBIX NICTOYHMKOB SHEPTUU IPU-
xoautcst 20% Bcex BIOXKEHUI — HETIPOITOPLIMOHAITb-
HO MHOro. OYeBMAHO, YTO SKOHOMUYECKU OemHbIe
CTpaHbl HEe MOTYT MO3BOJIUTH cebe pas3Butue BHUD
KaK peaJilbHOM aIbTepHAaTUBBI MCKOMAeMbIM BHUIaM
torutuBa. Jlerom 2021 r. EBpokoMuccus oobsIBUIIA O
KOHKPETHBIX MEXaHM3MaX MO MOOCTVKCHUIO IIejieid
COKpaIlleHMsI YUCTBIX BRIOPOCOB MApHUKOBHIX T'a30B
Kak MUHUMYM Ha 55% x 2030 1. mo cpaBHEHUIO C
ypoBHeM 1990 r. OmHUM U3 TaKMX MEXaHU3MOB CTa-
HET BBEICHUE TPAHCTPAaHUIHOTO yIJIEPOTHOTO HAJIO-
ra (Carbon Border Adjustment Mechanism, CBAM)
Ha uMIopT B ctpadbl EC cranm, 1ieMeHTa, ajJlioMu-
HUSI, yIOOpEeHMI U DJIEKTpO3Heprun. Baumanue maH-

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

HOro BUa Hajiora HayHéTcs ¢ 1 suBaps 2026 1. MHo-
rMe poCCUiCKMe 3KCMepThl paccMaTpUBAaIOT TaKOM
MEXaHU3M KaK UCTOUYHUK AOTOJHUTEbHBIX CPENCTB
IUTsE peanu3alu amouiMo3Hoi nporpammMbl EC 1o
JIekapOoHU3alM COOCTBEHHOM SKOHOMUKH [21].

MupoBoit onbeIT pazsutuss BUD 3a mociiennue
25 et ma€T HaM OIIpeAci€HHBIE CUTHAIbl OTHOCHU-
TEJILHO TOTO, UTO XAET CTPaHbI, IPETeHIYIONINE Ha
IMPOKOE MCIOJb30BaHUE BOIOPOAA KaK peaibHOM
aJIbTepHATUBBI TPAIULIMOHHBIM MCKOIIaeMbIM UCTOY-
HUKaM 3Hepruu. Bo-TiepBhIX, pedyb HOJDKHA MATH O
HEOOXONVMMOCTH pEIIeHUsT MHOI'MX TeXHOJIOTHYe-
CcKux 3ana4. B ciyyae pa3BUTHUS COTHEUHOM U BETPSI-
HOIT PHEPTUM 3TO OBIIIN: pa3BUTHE (pOTOraIbBAHIYC-
ckux (PV) texHonoruii — KpuUCTa/UIMUYECKHE KpPEM-
HUEBbIE (POTOBIEMEHTHI M COJTHEUHBIE 2JIEMEHTHI U3
tesurypuna Kaagmus (CdTe); texHoaorum KOHIIEH-
TPUPOBAHUS U XPaHEHMSI COTHEYHO-TEIIOBOM SHEP-
run (CSP); cucreMHass MHTeTpalldsl COJHEYHON U
BETPSIHOI SHEPTUY B HALIMOHAILHEIC 3JIEKTPUIECKIE
CeTU; MHKEHEPHBIE 3aJauyu 110 OOEeCHeYeHUIO CTa-
OMIBHOI pabOTHI U 3a1aHHOT0 KO3(M(UIIMeHTa MOIII -
HOCTU HCTOYHMKOB, TO €CTh COBEpPIICHCTBOBAaHUE
CMapT-TpUI CUCTEMBI B 1ieJioM. Bo-BTOpBIX, HEU3-
OEXXHBI IEPUOABI, CKOPEE BCETO OYCHb JIJIUTEIbHBIE,
10 IIPSIMOMY CyOCHUAUPOBAHUIO CEKTOPA BOTOPOTHOM
SHEPreTUKU. B-TpeThbux, CTaHOBJIEHUE PHIHKA BOJIO-
POOHOI 3HEPreTUKU 3alMET HECKOJBKO ASCSTUIIC-
TUI 1 OyJIeT CBSA3aHO CO 3HAYUTEJIbHBIMU pacXodaMu
HaLMOHAJIBbHBIX OIOIKETOB Ha JIMTEJIbHBIX BpEMEH-
HBIX TOpu3oHTax. O4EeBUIHO, UYTO 3TO MOTYT IT03BO-
JIUTH ceOe TOJBKO pa3BUTHIC cTpaHbl. CliemyeT TakKe
YYUTBHIBATh, UTO B OTJIMUME OT SHEPIUM COJIHIIA U BET-
pa, KoTopasi cpa3y Ipeo0pa30BbIBajach B AJICKTpUYIEC-
CKYIO, BOOOPOI HANO €Il MOJy4UTh, TO €CTh 3lI€Ch
MPUCYTCTBYET MOIIOJHUTEIBHBINA TEXHOJIOTUYECKUIA
nepenen. [IpyHrMast Bo BHUMaHUE, OO KaKOil cTelre-
Ne 12
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HU “He OpY>XKHBI” BOIOPOI X METaJUIbl, MOXHO IIPE/I-
MOJIOKUTh BBICOKYIO CTEIIEHb CJIOXKHOCTH MPEACTOSI -
IIMX 33124 110 IIPSIMOMY MCITOJIb30BaHUIO BOIOPOJA B
pa3IMYHBIX CEKTOPaX SKOHOMUKH.

OCHOBHBIE TEXHOJIOTA
ITPON3BOJCTBA BOOOPOJIA:
IEPCITEKTHWBbBI PASBUTUA
N D KOHOMHWYECKASA OLIEHKA

CeromHg MHUpPOBOE IIPOM3BOACTBO BOIOPOIA CO-
CTaB/ISIET OKOJIO 85 MiIH T. OCHOBHBIMM ITOTpeOUTE-
JIIMU SIBJISTFOTCS XMMUYecKasi MPOMBIIIJIEHHOCTh —
okoiio 70%, HedrenepepaboTka — Gonee 20%, Me-
TAJLUTypTUsI — OKOJIO 7%, MOJst TpaHCIIOPTHOM SHEp-
reTHKu He npesbimaet 1% [22]. Uro kacaeTcs ucTou-
HUKOB MOJYYEeHUS BOOOpoaa, To 48 % mpuxoouTcs Ha
MPUpONHLIii ra3, 30% — Ha HedTb, 18% — Ha yronb u
TOJIBKO 4% — Ha 2JIEKTPOIN3 BOIHI [23].

OCHOBHOI TeXHOJOTUEMH, TPATUIIMOHHO UCIOIb-
3yeMoii JIsl TOJTy4YeHUs TOJTy0oTo BOAOpOa, SIBISIET-
cs mapoBasi KOHBepcUusi MeTaHa. OmHaKO B HacTOsI-
11Iee BpeMsl BCE O0JIblliee pacIipoCcTpaHeHE IMTOJTyJaeT
TEXHOJIOTHSI aBTOTEPMUYECKOTO PUGMOPMHUHTA KakK
0ojiee PKOHOMUYHOIO crocoba MacCoBOrO MpOU3-
BoACTBa Bogopoda. Ob6a 3Ty nmpoliecca OTASSIIOT BO-
JIOpOJ OT TIPUPOIHOTO Tra3a (MeTaHa) ¢ TToJydeHUueEM
CUHTE3-ra3a, KOTOPbI 3aTeM MOXHO pas3leuTb Ha
BOJOPOA M ABYOKWCH yriepoda. IlapoBoit pudop-
MUHT MeTaHa (SMR) ucnonb3yet nap ajis OTAeAEHUS
BOIOPO/a OT MIPUPOAHOTO ra3a. boJbIIMHCTBO pabo-
TalLIUX B HacTosIIee BpeMs1 yctTaHoBoK SMR mipo-
U3BOASAT BOMOPOJ IIJISI UCMOJb30BaHUS B KayecTBe
CBIPbS1 JJI51 IPYTUX MPOILIECCOB, TAKUX KaK MepepadoT-
Ka HedTHU, TPOU3BOACTBO YIOOPEHUN WJIN XUMUYE-
CKO€ MPOU3BOACTBO. ABTOTEPMUYECKUI PUGDOPMUHT
(ATR) — 310 KOMMepUYecKass TEXHOJIOTHsSI, OOBIYHO
KCIIO0JIb3yeMasl B IPOU3BOJCTBE aMMHaKa U METAHO-
na. B Hactosiee BpeMsi ATR mipemaraercst B kaue-
CTBE MPEANOUYTUTETBHON TEXHOJIOTUY JJI51 IPOU3BO/I-
CTBa YMCTOTO BOIOPOJia M3 MNPUPOIHOrO Trasa, Mmo-
CKOJIbKY OHa TT03BOJISIET YJIaBIMBaTh yIaepoy ¢ 6ojee
BBICOKOIl CKOpPOCTBIO, YeM TPamguIIMOHHBIN SMR,
npu MeHbIuX 3aTpaTtax. Ilo cpaBHeHuio ¢ SMR,
ATR umeeT 605€e TIpoCcTOif MPOU3BOACTBEHHBIN MO~
TOK C BBICOKOM KOHIIEHTpAallMeil yrjeKucsioro rasa.
DTO obJieryaeT yiaBauBaHue 0oJiee BHICOKOTO IMPO-
LIeHTa BLIOPOCOB yrJjiepo/a B Mpollecce KOHBEPCUM.
O06e TeXHOJOTMU NMPOU3BOAIT OAMHAKOBbBIE YPOBHU
BBIOPOCOB yrjiepojia BO BpeMsI XMUMUUECKUX PEaKIIUIA,
KOTOpbIE OTAESSIIOT BOIOPOJ OT MOJIEKYJbl MeTaHa.
OnmHako 1mpyu MCIoab30BaHNM SMR 0OBIYHO TONTBKO
okoJ1o 60% yriepoaa conepXKUTCS B IOTOKE TEXHOJIO-
rudeckoro rasza. OctanbHble 40% HaxomsaTCs B IBIMO-
BBIX ra3ax (BbIXJIOITHBIX Ta3ax), IJe OHU MeHee KOH-
LIeHTpUupoBaHbl. Bogopon, nojydyaeMblii Ha OCHOBE
9TUX TEXHOJIOTUI, Ha3BaH “cepbiM” [24].

HeticTByomue cerogHsi ycraHoBku SMR He ynas-
JIMBAIOT YIJIEPOJ U3 MOTOKA TbIMOBBIX Ta30B, UTO Aa-
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JIO TOJTYOK JJISI MOACPHMU3ALINU TEXHOJIOTUN — COBEp-
IIIEHCTBOBAHMSI MPOIIECCOB YJIaBJIMBaHUsI, YTUIN3a-
UM U XpaHeHus1 yriepoaa (carbon capture and
storage — CCS). DToT mpoliecc HalpaBjeH Ha OTIe-
JIEHHE BEIOPOCOB IBYOKMCH yTjiepoaa, 00pa3yoninx-
Cs TIpU CXXUTAaHUM MCKOIIAEMOI'0 TOIUIUBA (BEIOPOCHI
OT CXXUTAHUS) WIN B pe3yIbTaTe CAMUX IIPOMBIIILICH-
HBIX IIPOLIECCOB (BBIOPOCHI OT IIPOLIECCOB), OT APYTUX
ra3oB U XpaHeHUe UX Mo 3emieit. brarogapst aTomy
IIPOU3BOICTBO “ceporo” BOOopoIa B KOMOMHAIINHU C
TEXHOJIOTUSIMHU TI0 YJIaBJIAUBAHUIO U XPaHEHUIO YIJIe-
kucyaoro rasza (CCS) mo3BoJwIo IMOJaydaThb “ToJy-
00i1” Bomopond. Bce TexHoIOTMY YIIaBIMBAaHUS, a UX
nopsaKa 25, MOXXHO pa3IenTh IO CTEIIEHN OCBOCH-
HOCTU Ha IISITh HalIpaBJieHui [25, c. 11, 12]:

1) ¢ UCToAb30BaHUEM SKUIKUX PACTBOPUTENICH.
3nech Hambosiee pacIpOCTPAHEHHBIMU SIBIISTIOTCS
TPaTUIIMOHHBIE aMUHOBBIE PACTBOPUTEIN, ITUPOKO
WCIIOJIb3yeMble B MPOU3BOACTBE YAOOPECHUIA, Kajlb-
IIMTHUPOBAHHOM COIBI M Ha 3aBOJaX ITO MepepaboTKe
MIPUPOIHOTO ra3a, a Takxke (pr3ndecKre pacTBOpUTE-
JIu, TIpUMEHsIeMble B MiepepaboTKe MPUPOIHOTO Tra3a
¥ Ha 3aBOJIax 110 TazuduKauy yrisd. Emé npuMepHo
BOCEMb PA3TMYHBIX TEXHOJOTUI HAXOMATCS Ha pas-
JIMYHBIX CTAAUSIX pa3pabOTKU;

2) Ha OCHOBE TBEPABIX A0COPOEHTOB. 3/eCh ITaB-
HBIMU SIBJISIIOTCSI TEXHOJIOTUU MEPEMEHHOTO aBfie-
HUS WIM TIEPEMEHHOTIO BaKyyMa, a TakxKe rnepenana
temriepatyp (TSA). Em€ nopsinka 1mectv Apyrux Tex-
HOJIOTUIA HAXOJATCAd Ha CTaaMsIX TMMUIOTHBIX WU Jla-
OOpaTOPHBIX UCTIBITAHWIA;

3) mMeMOpaHHbIE TEXHOJIOTMM Ha OCHOBE IIOJIM-
MEPHBIX MeMOpaH U TMopuia KpMOT€HHOTO pa3aesie-
HUS WIN Xe TIOJIMMEPHBIX MeMOpaH U TUOPUIHBIX
PacTBOpPUTEIIEA;

4) TEXHOJIOTUM HAa OCHOBE CIUIOIIHOM TeTIN WIn
XAUMUYECKOTO TETIECBOTO CXUTAHUS, a TaKXKe TeTie-
BbI€ LIMKJIbI HA OCHOBE U3BECTH;

5) cobcTBEHHO TexHOa0TuU yiaaBnuBaHus CO,.

[IpousBoacTBO “romyboro” Bomopoma B 3aBUCH-
MOCTH OT MCIIOJIb3YEMBIX JIJISI €T0 TIOJIy4eHUs TEXHO-
JIOTHI1 UMeeT pa3HyIo CTOMMOCTb (Tadi. 4). YucThlit
BOJOPOJl MOXET ObITh MOJYYEH 1 3a CUET MUPOJIM3a
yriaeBogoponoB. MMeroTcsi maHHBIE O TEXHOJOTHUSIX
MoJIydYeHUs BOAOpOoAa U3 MeTaHa 0e3 10CTyIa KUCI0-
pona (TpsMoOii TIMPOJW3, HUIKOTEMIlepaTypHas
J1a3ma u 1ip.) u 6e3 BbiopocoB CO,, co cChUIKaMu Ha
paboThI MO CO3JaHUIO PEAKTOPOB, KOTOPbIE BEAYTCS
eBporeiickumu Kommnanusmu (BASF New Business
GmbH, BASF SE, VdEh Betriebs Forschungs Insti-
tut, HTE GmbH, Linde AG, Thyssenkrupp Industrial
Solutions AG, TU Dortmund, Verbundnetz Gas) B
paMKax rocyapCTBEHHOTO U YaCTHOTO (puHAHCUPO-
BaHwus [26]. [1o MHEHUIO aBTOPOB 3TOM IMyOIMKALINH,
WMEHHO TIMPOJINU3 BOIOPOJA U3 MeTaHa — Haubosee
MEePCHEKTUBHAS C TOUYKU 3pEHUS 3aTpaT TEXHOJIOTUS,
MOCKOJIbKY 0O0ecrneuynBaeT HU3Koe ToTpediieHue
9HEPTUM, UCMOJb3YeT MPUPOIAHBINA Tra3 B KayecTBe
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AKAEB u np.

Taomuna 4. [TocnenHue onyOJIMKOBaHHbBIE OLIEHKU CTOMMOCTHU IMPOU3BOJCTBA YUCTOTO BOJOPO/IA, TOJUJI. HA OJWH KT PO-

yKTa
[TapoBast KoHBepcUs lasuduxanys
meTaHa (SMR) KaMEHHOTO YIJISt
B KOMOMHAIIUU B KOMOMHaIIUU
B ciyyae cokpanieHust
 PE— B ciryuae ncnonb3oBaHust HCTOE3OBAHMS C TEXHOJIOTUSIMU C TEXHOJIOTUSMHU
BUD 10 yJaBJIMBaHUIO 10 yJIaBJIMBaHUIO
U XpaHEHUIO U XpaHEHUIO
YIJIEKUCIIOTO rasa YIJIEKUCIIOTO rasa
(CCS) (CCS)
CSIRO 2018 | 7.7 nonn. (koabduumreHT 18.20 momt. (koaddu- | 1.60—1.90 gomn. (mpu | 1.8—2.2 nonn. (mpu
HMCIOJIb30BaHUS MOIITHOCTHU LIMEHT UCITONIb30Ba- | 1ieHe 3a ra3 $8/GJ) mene 3a yroib $3/GJ)
35%, 1ieHa Ha 37eKTpodHep- | Hus MotHoctu 10%,
ruto 6 1eHToB/KBT.4u) 1IeHa Ha 3JIeKTPOdHEP-
ruio 2 ueHra/kKBT.4)
1EA 2020 2.3—6.604 noni. (HYKHUIM Het mannbix 1.4—2.4 monn. (Hmx- |2.05—2.2 mout. (HUX-
npeaen — KoahGUIMeHT Mol - HsISl TpPaHU1IA LIEHBI 32 | HsIsl TpPaHUIIa LIEHBI 3a
HocTU 57% 1 CTOUMOCTB BJIeK- ra3 — $3/GJ; Bepxussa | yroas — 43 nenra/GJ;
Tpo3Hepruu 2 1ieHTa/KBT.4; rpaHulia LIeHbI 32 Ta3 — | BEPXHSIS TpaHulIa
BEpXHUI nipeaen — koahbu- $9/GlJ) LIEHBI 32 yTOJIb —
LIMEHT MOIIHOCTH 57% 1 cTOoM- $1.15/GJ)
MOCTb 3JIEKTPOIHEPTUU
10 tenTOB/KBT.4)
IRENA 2019 |2.7—6.9 nomn. (HuxHwuii ipe- | Het maHHBIX 1.5—2.3 momn. (amx- | 1.8 momn. (eHa yris —
IIeJT — BETPOIHEPrust; Koahdu- Hes rpaHuia uenHsl 3a | $1.5/GJ)
LIMeHT MolHoCcTU 48 %, LieHa ra3 — $3/GJ; BepxHsist
Ha 3JIeKTpOodHepruto 2.3 1eH- rpaHuliia LIeHbI 3a ra3 —
Ta/KBT.4; BepxHuii mpenen — $8/GJ)
doToaneKkTpuyecKas dHeprus;
k03¢ duUIeHT MoITHOCTHA 26%
U 1IeHa Ha BJIEKTPO3HEPTUIO
8.5 uenra/kBT.4)
Hydrogen 6.0 momnn. (ko3 GULIMEHT Het mannpix 2.1 moyn. (mpennona- | 2.1 moi. (LieHa 3a
Council 2020 | ucroabp30BaHUS MOIITHOCTHU ralpTcs “eBpomnei- yroib $60/ToHHa)
50%, 11eHa Ha BIEKTPOIHEP- CKHe IIeHBI Ha ra3”)
ruio 5.7 neHToB/KBT.4)

Hcemounuk: [26, c. 11].

CBIPbsI, TIO3BOJISIET ITOJTyYaTh TBEPABIN YIJIEpo B Ka-
YeCTBE JOMOJHUTETBHOTO TIPOMYKTa M UMeEeT Iep-
CMEKTUBBI IJIsI KOMMEPLIMAJIU3aIluK, TTOCKOJBKY yKe
CYIIIECTBYIOT COOTBETCTBYIOIIME ITIPOMBIIIUICHHBIE
ycTaHOBKU [27, c. 431].

CaMpbIii YMCTBII BOIOPON — “3€JIE€HBINA” — ITOJIyda-
IOT TIyTEM paclleIJIieHUsI MOJIEKYJIbl BOAbI Ha BOJO-
PO Y KUCJIOPOI C UCITOJIb30BaHUEM 3JIEKTPOJIU3EPA.
DEKTpOIU3 He TMPUBOAUT K IIPIMBIM BbhIOpOCam
MapHUKOBBIX ra30B, a €CJIM BXOTHOE 3JEKTPUIECTBO
HE CBSI3aHO C BEIOpOcaMU ITAapHUKOBBIX Ta30B B IPO-
Iiecce ero Mpon3BOACTBA (HAIIPHUMEDP, OT COTHECYHOM,
BETPOBOIi, TMAPOSHEPTUN WJIN aTOMHOM SHEPTUMN),
TO TIOdyYaloT “3ejéHbiii” Bomopod. IlpuBiekareinb-

HOCTb IAHHOM TEXHOJOTUU OOYyCIOBJI€HA MpaKTuye-
CKM HYJIEBOM CTOUMOCTbIO BOJbI, €€ TOBCEMECTHOM U
HEOrpaHWYEeHHOW  JTOCTYMHOCTbIO, OTCYTCTBHEM
BpEIHBIX BHIOPOCOB TIPU U3BJIEUCHUU BOAOpoAa U
BO3MOXHOCTBIO WCIIOJIb30BAaHUS JEIIEBON 3HEPTUU
kpyrHbiX 'ODC npu nx Hanuuuu. OTHAKO CepPbE3HbBI-
MU OapbepaMu SIBJSIOTCS JOPOTOBU3HA 3JEKTPO-
9HEpTuu, 60JIbIINE 3aTPaThl IEPBUYHON SHEPTUN Ha
paszJioxXeHUe ¥ HEOOXOAUMOCTb MCITOJb30BaHUS CO-
BPEMEHHOTIO 3JIEKTPOJIM3HOTO O0opynoBaHus. YTto
KacaeTcs MOoCJieTHEeTO, TO HanboJee pacipoCTpaHEH-
HBIMU B MUPE SIBJISIOTCS 3JEKTPOIU3EPHI HA OCHOBE
MOJIMMEPHO-3IEKTPONIUTHEIX MeMOpaH (ITDM), rme
B KauecTBe 92JIEKTPOJUTA MCMOJIb3YeTCsl TBEPAbII
cnelyallbHbIf TJIACTUKOBBIM MaTepuas, WU IIeJou-
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HBIC BJICKTPOJII/ISépr, B KOTOPBIX B KAa4Y€CTBE OJICK-
TpOJIMTa BBICTYIIACT KUIKUKN TIEJTOYHOM pacTBOp
rnapoxKkcuiga HaTpud NI KaJlvud.

[eouHOo# 37EKTPOJNU3 U 3JESKTPOJIN3 HA OCHOBE
I[1DM — 3T0 HU3KOTEMIIepaTypHEIE IIPOLECChI, B TO
BpeMsi Kak B ciiydae TBEpAbIx okcuaoB (SOE) mc-
MOJIb3YETCSI  BBICOKOTEMIICPATYPHBINA  BIIEKTPOIN3
(~ 500°C). XoTs 3Ta TEXHOJOIUS ell€ He SIBISIETCS
IIUPOKO NOCTYIHOM, OHA UMEET OOJILIITON IMTOTEHIIV-
air. OpgHo u3 npeumyiiectB SOE cocTtout B TOM, 4TO
b6oJiee BBICOKME TeMIlepaTyphbl ACHAIOT DJIEKTPOIN3
oonee »ddexTuBHBIM, U B mnepuon ao 2050 T
MpeanojaraeTcd MoBbIlIeHne 3(HEKTUBHOCTH Mpe-
obpazoBaHus ¢ 74 no 86%. OmHO U3 BO3MOXKHBIX
npumeHeHuit SOE B nmepcrnekTuBe — €€ oObenuHe-
HUE ¢ OyOyIIUMU SIIePHBIMU UCTOYHUKAMU SHEPTUH,
KOIJa MOXKHO OyIeT IoJiydaTh KaK BEICOKOTEMIIEpa-
TYpPHOE TEIUIO, TaK U 3JEKTPUIYECTBO M3 OJHOTO MC-
TOYHMKA. MOIITHOCTU UCTIOJIb3yeMBbIX SJIEKTPOIU3E-
pOB OBICTPO pacTyT OT MeraBaTTHBHIX (MBT) mo rura-
BarTtHbix (I'BT), HO pammKanbHBIX IIPOPHIBOB HE
MPEIBUINTCS, XOTSI MpOrHo3upyercs, 4to K 2040—
2050-M rogam 3aTpaThl Ha BJIEKTPOINU3EPHI COKPATSIT-
cs BOABOE€ — C HBIHEHMIHUX 840 mosUl. 3a KWIOBATT IO
375 monn. [28]. KpynmHeiimmii 3aBon “3e;€HOro” BO-
JIopojla C TUIAHUPYEeMOM IPOU3BOAUTEIBHOCTHIO
650 TOHH B JeHb TUIAHUPYETCS BBECTHM B CTPOM B
2025 r. B CaynoBcKoit ApaBuu.

YTo KacaeTcss CTOMMOCTH IIPOU3BOICTBA BOOOPO-
Jla, TO OHA BapbUPYETCS B Pa3HBIX PETMOHAX B 3aBU-
CUMOCTH OT LIEHBI Ha ra3, CTOMMOCTH BJIEKTPO3HEP-
MU, BO3OOHOBIISIEMBIX PECYPCOB U UH(PPACTPYKTYPHI.
Ceronns “cepsolit” Bomopon ctout 0.90—1.78 mosn. /KT,
“rony6oit” — ot 1.20 1o 2.60 noi., a “3eaEHBINA” — OT
3 o 8 moiut. [29]. MexnyHapoIHOE SHEPreTU4ECKOe
areHTCTBO MPOrHO3upyeT 30-MPOLIEHTHOE IaJeHue
HeH Ha “3enéHbrii” Bomopond K 2030 1. B pe3ynbTaTe
CHUXXEHUSI CTOMMOCTU BO30OHOBJISIEMOI 3JIEKTPO-
SHEPIrUM U 3a cYET adpPeKkTa MaciTaba B IPOU3BO/I-
ctBe Bomopoza [30]. B HEIHEIIHUX YCIOBUSIX KOHKY-
PEHTOCIIOCOOHBIM OyIeT paccMaTpUBaTLCS BO300-
HOBJISIEMbBIA BOJIOPOA, NPOU3BOAUMBINA IO LIEHE
MeHee 2.5 non./kr [31]. bosiee TouHble pacy€ThI MO~
Ka3bIBAIOT, YTO JaXe TaKue TMITOTETUYEeCKU HU3KUE
LIEHbI HA DJIEKTPORHEPTUIO, TTOJYYSHHYIO OT BETPO-
9HEProycTaHoBOK, Kak 20—40 nonan./MBT.4, a Takke
P TEKYIIUX U OyIyIINX UHBECTULIMSIX B ILIEJIOUHBIE
2JIEKTPONU3EPHI B padMepe okojio 840 most./KBt u
200 most./KBT, BO30GHOBJISIEMbIE UCTOYHUKHU SHEP-
M, KaK IIPaBUIo, He MOTYT KOHKYPUPOBATh C JICIIIE -
BBIM IPUPOTHBIM Ta30M, TOCTYITHBIM B IIPOMBILILIEH-
Hoctu (5 momn./TIHx) [32]. BMecTe ¢ TeM mmeroTcs
ONMTUMHUCTUYHBIC OLIEHKU CTOMMOCTU MPOU3BOICTBA
BO300OHOBIIsIEMOTO “3eJIEHOTO” Bomopopa: 1.4—
2.9 nomn./xkr K 2030 r. u 0.8 mos./kr x 2050 1. OnHa-
KO 3TU OLIEHKHU CTaBATCS IOJ COMHEHHME, a bojiee pe-
AJIMCTUYHBIMY CYMTAIOTCS LIeHBI Ha YpoBHE 4.9 noJu1. /KT
st CIIA u 4.7 nomn. /xr moist crpad EBpocoroza [33].
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OTnenbHYyI0 Npo0JIeMy MHPEICTaBISIET TPAHCIOP-
THPOBKA MPOM3BEIEHHOIO BOAOPOIA BCIECACTBUE €ro
3HAYUTEIbHBIX ITOTeph. CIOCOOBI TPAHCIIOPTUPOBKU
BKJIIOYAIOT MOPCKUE, XEJIe3HOOOPOXKHBIEC, aBTOMO-
OMJIbHBIE MaTUCTPAIIM W TPyOOIIpOBOIK. OCHOBHBI-
MU HOCUTEISIMU BOAOPO/IA SIBJISIIOTCS KMAKUIA BOJIO-
pon (LH,), ammuak (NH;), opraHudyeckuii Tuapu
(MCH) u cxarniit Bogopon (CH,). Bonopon MoxHO
CKMKaTh IIpU TeMiepaTtype —253°C, aTa TEXHOJIOT U
yXXe KoMMepluaau3npoBaHa. OQHaKO MPOLIECC CXKU-
>KeHUSI BOJopoJa — 3HeproéMkuii. [Ipu ucrob3oBa-
HUM B KayeCTBE DHEProOHOCUTEJISI aMMUaKa ToTepu
cocTaBIISOT 45%, TIpU UCITOJB30BAaHUN METHIIIIAK-
qnorekcaHa — 43% [34]. TakuMm obOpa3zoM, B ciaydae
TPaHCIIOPTUPOBKY 3HAYMUTEIbHbBIE TOTEPU BO3ZHUKA-
IOT B JIOTUCTUYECKOM 1IeTI0YKe, KaK P TepMeTr3a-
UM, TaK 1 IpU cXkeHUu. [loTepu mpu CXKeHUN
coctaBigioT oT 20% no 45% sHepruu, cogepKalieii-
ca B Bomopone [35]. OmeiT I'epMannm mmokasani, 4To
MOAEPHM3AIIMS CYIIECTBYIOIIMX Ta30BbIX CETEi IS
TPaHCIIOPTUPOBKY Tra3a ¢ 00jee BHICOKMM CoAepKa-
HHEeM MeTaHa U 00Jiee BEICOKOI TEIUIOTBOPHOM CITO-
cobHocreio Wit 30% morpebuTesieit obo1Iach Ka3He
B 7 MJipA eBpo [36]. 3aech MoIe3HO BCITOMHUTD ITpaK-
TUKY (DOPMUPOBAHUS PHIHKA CKUXXEHHOTO TPUPOJI-
Horo raza (CIII'): noHagobunocsk 15 jieT, 4To0bI ocy-
mecTBUTh Nepedbpocky nepsoii maptuu CIII, mocie
TOTO KaK TEXHOJOIWSI TPAaHCIIOPTUPOBKU ObLIa CO-
3naHa B 1954 r., u 6osee 30 net, 4ToOBI CHOPMUPO-
BaJICsI PBIHOK 3TOro Ipoaykra. CliemyeT OXWOaThb,
4TO M B CJIydae C BOIOPOAOM ITOTPeOyeTCsl 3HAYM-
TeJIbHOE BpeMs i1 (POPMUPOBAHUS U PA3BUTUS €TI0
peIHKa [37].

IMMEPCITEKTUBBI PA3BBUTUSA BOAOPOAHON
OHEPTETHUKU B POCCHUU

Boiiiie yxxe oTMe4anoch, YTO Cpeu NMATH BEAYLIUX
T10 TIOTPeOJICHUIO SHEPTUY SKOHOMUK Mupa Poccus
MMeEET caMylo HU3KYI0 noito BMO B sHeprobdamaH-
ce — meHee 0.5%. K coxanienuro, Hallla cTpaHa, 60-
ratasi yrjieBOAOPOMHBIM ChIPbEM, Ha TPOTSKEHUU
nocnenHux 30 JieT He cuyMTaia HeOOXONUMBbIM Pa3BU-
BaTh TEXHOJIOTUM, CBSI3aHHbBIE C BO3OOHOBJISIEMbIMU
WCTOYHUKAMU 3HEepTuu. MCKiIoueHue COCTaBISIOT
aTOMHas ¥ TUIpo3HepreTMka. Takoe MpeHeOpexe-
HH€ Ha YPOBHE rocy1apcTBa K BOIpOcCaM TeXHOJOTH-
YECKOTO pa3BUTHS 0O0YCIOBUIIO UMEIOIIIEECS HA CETO-
JIHS OTCTaBaHUWE OT Pa3BUTBIX €BPONENCKUX CTPaH IO
BCEM OCHOBHBLIM KOMITOHEHTaM Ipou3BoacTsa BUD.
B T0 ke BpeMs1 oueBUIHO, YTO IIIMPOKasi reorpadus u
HEBO3MOXHOCTb 00ecreYeHsI BCeX PeTMOHOB CTpa-
HbI B OIMHAKOBO#I Mepe MpUpPOAHbIM Ta3oM (B Poc-
cuu ypoBeHb razudukanuu K 1 suBapst 2021 1. goctur
71.4%: B ropomax — 73.7%, B CeTbCKOM MECTHOCTH —
64.8%) IOUKTYIOT HACTOSITEIBHYIO HEOOXOTUMOCTH
IBepcUdUKALIMU UCIIONb3yeMbIX UCTOUHUKOB 3HEP-
MU, B TOM YMCJIe 3a CYET BO30OHOBIISIEMBbIX.
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HamepeHnus oTnenbHBIX CTpaH IIPUHSITH MEPEL 1O
3alUTe HallMOHAJbHBIX PHIHKOB B (hOpME 3alpeTOB
Ha WCIIOJIb30BAHUE YIJIEPOMOEMKON TIPOAYKIIUH,
BBEACHUIO TEXHUYECKNX CTAaHIAPTOB, OTpaHUYNBAIO-
11X YPOBEHb BHIOPOCOB MapPHUKOBBIX ra30B, MapKH-
POBKHM TPOMYKIIUW IO YPOBHIO YIVIEPOJHOTO CJeaa
CTUMYJIMpoBaiau pa3padorky IIpaBurenbctBoM PO
CrpaTern COLMaAIbHO-3KOHOMMYECKOIO Pa3BUTHSI
Poccwuiickoit Denepanuy ¢ HI3KMM YPOBHEM BBIOPO-
COB ITapHUKOBBIX Ta30B A0 2050 roma n KoHuenmuu
pa3sBUTHS BOHOPOMHON 3HepreTMKM B Poccuiickoit
®enepauyu. B yactHoctH, cormmacHo Crpareruu,
MpPEeayCMOTPEHO “co3maHue 3KCIIOPTHOIO CeKTopa
10 IIPOM3BOJICTBY BOJIOPOIa HA OCHOBE YIJIEBOIOPOI -
HOTO CBhIPbS M 3a CYET MPOMU3BOJICTBA HUZKOYTJIEPOI -
HOT0 BOIOPO/a IJIsk BBIXOAAa Ha MeKIyHAPOTHBIA phI-
HOK TOPTOBJIN BOIOPOAOM W Pa3BUTUSI OTPACIU BO-
JIOPOMHBIX TEXHOJOTUI 3a CUYET MEPOIPUSTUN IO
3aITyCKy KOMMEPUYECKNX BOTOPOIHbBIX IIPEAIIPUSITUA,
CO3MaHME BOIOPOIHO-IPOU3BOACTBEHHBIX KOM-
TUIEKCOB, OpraHu3allus LierovyeK MocTaBOK Boiopoaa
Ha BHEIIHUM M BHYTPEHHUU PHIHKY 1 HapallluBaHNe
IO BOJOPOIa B OKCIIOPTUPpYyeMoit Tponykinu” [38,
c. 27]. B KoHuenuuu 3T¥ 3a1a4u IMOCTaBJIEHBI O0siee
KOHKpeTHO: “B mepuonm mo 2035 roma B KadecTBe
MPUOPUTETHHIX HAIIpaBJICHUIA paccMaTpUBaAETCS
MPOU3BOJACTBO HU3KOYTJIEPOTHOTO BOAOPOIA U3 MC-
KOIIaeMOTO CHIPbsI, B TOM YMCJIe C HPUMEHEHUEM TeX-
HOJIOTUI yJIaBIWBaHUS YIJIEKUCJIOIO ra3a, Ha 0Oase
aTOMHOI 9HEProTeXHOJIOTMYeCKOM cTaHIM (C obec-
MeYCHWEM YJIaBJIMBAHUS YIJIEKUCIOIO Ta3a), METO-
JIOM DJIEKTPOJIM3a BOABI Ha 0a3e aTOMHOI 3JEKTPO-
CTaHLIMU, TUAPORJIEKTPOCTAHIIUY Y DJIEKTPOIHEPTUN
SHEPrOCUCTEMbI IPHU YCIOBUM OOECIECYECHMSI COOT-
BETCTBYIOIIIETO YIVIEPOTHOIO CJIena, a TAaKKe Ha 0ase
MOILITHOCTEM BO30OHOBIISIEMbIX UICTOYHUKOB SHEPTUU
B TeX peTMOHAX, IJe ce0eCTOMMOCTD ITPOU3BOINMOTIO
Ha 0a3e TaK1X NCTOYHMKOB BOIOPOA SIBJISICTCS KOH-
KypeHTocImocobHoit” [39, c. 6]. ContacHo 3Toit KoH-
LMK, IMOTeHIIUaIbHbIE 00BEMBI 9KCIIOPTa BOIO-
pona u3 Poccuiickoit Menepauiii Ha MUPOBOM PbI-
HOK MOTYT cocTaBUTh A0 0.2 MJIH TOHH B 2024 1., 2—
12 mitH TOHH B 2035 1., 15—50 MotH ToHH B 2050 T. — B
3aBUCHMMOCTH OT TEMIIOB Pa3BUTUSI MUPOBOM HU3KO-
YIJIEPOAHOI S KOHOMMKM M POCTa CIIpoca Ha BOIOPO
Ha MUpoBoM pbiHKe [39, c. 11]. OgHaKO TeonoIUTH-
YeCKMe COOBITHS MOCIEMIHNX MECSIIEB CTaBST 1O BO-
MpOC caMy BO3MOXHOCTb 3KCIIOpTa BOAOpOIa U3
Poccuu, MOCKOJIBKY clienyeT OKUAATh KaK 3aKPBITHUS
st Hac peiHKOoB EC, Tak 1 CyliecTBEHHOIO pacIlm-
peHus1 puHaHcupoBaHusl BHyTpu EC Bcero kom-
miaekca nouckoBeix HMP, cBsizaHHBIX ¢ mpaKTU4de-
CK1M MCIIOJIb30BaHUEM BOIOPOIA B IIPOMBIIILUICHHBIX
Maciitadax.

ITocTapaeMcsl OLIEHUTh, HACKOIBKO HOCTMKMMBI
ISl BHYTPEHHE 5KOHOMUKH MOCTaBlieHHbIe [IpaBu-
tesibeTBOM P 1ienn. IIpexae Bcero oTMeTuM: YTOObI
HE YCHJINTh TEXHOJIOTMIecKoe oTcTaBaHue Poccum ot
CTpaH-JIUAEPOB, HEOOXOOUMO pa3BUBaTh OTEYEe-
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CTBEHHbIC TEXHOJIOTUU U PEaIM30BLIBATh MUJIOTHEIC
HayJYHO-TEeXHMYECKUE MPOoeKTHl. B nureparype or™me-
YaeTcs, YTO TPATULIMOHHBIMU NOTPEOUTEISIMU BOIO-
POIHBIX TEXHOJIOTUI KaK B PMD, Tak 1 3a pyOeKoM SIB-
JISTIOTCSI MOTPEOUTENN CIIeUTeXHUKU. Kpurudeckum
MOMEHTOM LISl MOAOOHBIX Pa3pabOTOK B HACTOSIIIEE
BpeMsl SIBJISICTCSI OTCTaBaHUE IO KITIOYEBBIM KOMITO-
HEeHTaM: KaTaJlu3aTtopaM, MeMOpaHaM, OMTIOJISIPHBIM
IUIacTUHAM, Ta30au(Mdy3MOHHBIM CJIOSIM, TepMETHU-
kaM [40]. B Poccun nMmeeTcst onpenea€HHBIN 3aell
0 TIOJIyYEHUIO BOAOPOIA M CHUHTE3-Ta3a METOIOM
TJIA3MOXMMUYECKON KOHBEPCUU YIJIEBOJIOPOIOB M
TUIPOIN3a METAJIJIOB U CIUIABOB, HO UISI KOHKYPEHT-
HOIT 60pHOBI Ha PEIHKE BOITOPOIHBIX TEXHOJIOTHI He-
00X0IMMO OoTIepexalollee UX pa3BUTHUE, KaK U TEXHO-
JIOTHI XpaHEHUs M TPaHCHOPTHUPOBKM BOIOpPOIA B
XUMWYECKH CBSI3aHHOM COCTOSTHUM [41, 42]. Cepnés-
HO1 TIpo0JIeMOit ocTaéTcesl pu3nyeckoe U MopajlbHOE
ycTapeBaHNE OTEUYECTBEHHOTO 3JIEKTPOJIM3HOIO 000-
PyooBaHUsA, OCHOBY KOTOPOT'O COCTaBJIAIOT YCTAHOB-
ku tina COY npousBoacTBa “YpajnxuMmmalia”, a
TBEPOOIIOJIMMEPHBIE aHaJloTh, pa3pabaTbiBacMbIe
PHII “KypuyatoBckuii uncturytr” u ®I'YIT “Kpac-
Hag 3Be3na”, 1o cepuu He mounu [40].

K oCHOBHBIM pa3paboTynKaM U MPOU3BOAUTEIISIM
OTE€YECTBEHHOTO 000pYyI0OBaHUSs B 00J1aCTH BOIOPOI -
HBIX TexHojoruit Hamo oTHecTu: OAO “Ypamxum-
manr” mIeJIOYHBIC 3JeKTpoan3eépel Tthnna CHY;
CKTDb DaeKTpoXuMHUU — TBEPAOIIOIUMEPHBIC IJIEK-
TPOIU3EPHl MaJioil IIPOM3BOIUTEILHOCTH, TEPMO-
COpOIIMOHHBIE  KoMIIpeccophl  Bomopona; [IK
“UHsHEepIXN” — TBEPAOIOJUMEPHbIE TOILIMBHBIC
3JIEMEHTHI M TeHEepaTOPhl Ha X OCHOBE, IIPEUMYIIIe-
CTBEHHO C OTKPBITHIM KaTOIOM I TPAHCIIOPTHBIX U
CTallMOHApHBIX TpuMeHeHuit; BM Power — TBepao-
MOJUMEpPHBIE TOIUIMBHBIE 3JIEMEHTBI U T€HepaTOPhI
Ha MX OCHOBE C OTKPBITBIM KaTOJOM LIS TPAHCTIOPT-
HBIX TIPUMEHEeHU (0a30BbIii 6JIOK MOIITHOCTHIO B 1—
1.5 xBt); ®I'YII “Kpsutosckuii LleHTp” — 351eKTpO-
XHUMHUYECKUE TEeHEpaTopbl Ha OCHOBE TOILUIMBHBIX
3JIEMEHTOB C TBEPAOKCHIHBIM WM TBEPAOIOJUMEP-
HBIM 37eKTpoanuToM; Beepoccuiickuiit HUUM skcne-
PUMEHTIbHOM (DUBUKU — IJIEKTPOXUMUYECKUE Te-
HepaTopbl HA OCHOBE TOTUTMBHBIX 3JIEMEHTOB C TBEP-
JIOOKCUIHBIM 3JIEKTPOJIMTOM (TpyO4YaToro THIIA);
Wuctutyr dmsukn tBEpmoro tena PAH — Garapen
TOTUIMBHBIX 3JIEMEHTOB C TBEPIOOKCHUIHBIM 3JIEKTPO-
JuToM (IUIaHApHOTO TUIia); MHCTUTYT mpobieM Xu-
mmnyeckoit pusnk PAH — 0aTapen TOTUIMBHBIX 3J1e-
MEHTOB C TBEPIABIM TMOJUMEPHBIM BJIEKTPOJUTOM;
“LleATpOoTeX” — IIEIOYHbIC TOILJIMBHBIC DJIIEMEHTHI 1
a51eKTpoaun3€pkl (3amen AO “YpanbCcKuii 371eKTPOXO-
MUYECKMIT KOMOMHAT’, BO3MOXHO MEJIKOCEPUITHOE
npousBoncTso) [40].

B o61act MmaTepuanoB A1 BOIOPOTHOI 3HEpre-
TUKU HEOOXOAMMO OTMETUTh YXe pa3paboTaHHYIO
CUCTEMHYIO KOHLIEMLIAIO U METOIABI YAY4ILLIEHUS Me-
TAJULypIUd U CBAPUBAEMOCTU BBICOKOINIPOYHBIX CTa-
Jier Il HU3KOTEMIIEPATYPHOM M KPMOTEHHOM 3KC-
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Puc. 1. JluHaMuKa M3MEHEHUsI CTPYKTYPbl MUPOBOTO TOTUTMBHO-3HEPTETUIECKOTO
OanaHca Ha XXI Bek npu peanm3auuu cueHapus Net Zero

roryatanuu [43]. Onpenel€HHbIA HayYHBIN 3a1e)T 1o
npobiaeMaM YCTOMYMBOCTH MaTepHAJIOB K BO3OCH-
CTBUIO BOJOPOJA MPU XpaHEHUU U TPAHCIOPTUPOB-
K€, a TaKXKe TeXHOJIOTUSIM MOJTy4eH1s BOIOpoaa 1 ra-
30BBIX cMeceli co3naH B CaHkT-IleTepOyprckom 1mo-
JUTeXHNYecKoM yHUBepcuteTe Ilerpa Benmkoro
[44—46]. Takke mpemIOoXeHBI TEXHOJIOTUU TIOJTyde-
HUSI TIOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepualioB
IUIST XpaHeHWsI BoIopoaa, o0IagarolInx rmapaMmerpa-
MU, KOHKYPEHTOCITIOCOOHBIMMU 10 CPABHEHUIO C JTy4-
IIUMU 3apyOeXXHBIMU oOpasmaMu. B gactHOCTH,
pa3paboTaHa TEXHOJIOTUSI W BBeleHA B JEMCTBUE
YCTaHOBKA MO MOJYyYEHUIO OJHOHAPABIEHHBIX TEP-
MOIUIACTUYECKMX JICHT. JlaHHasT TeXHOJIOTHUS II03BO-
JISIET TIPOM3BOJAUTH KOMITO3UTHI HA OCHOBE YIJIEPOI-
HBIX BOJIOKOH Y TaKMX IOJMMEPOB, KaK ITOJIMAMMI,
nmonneHuICHCYIbGUIL W NOJIU3PUPIPUPKETOH.
[MonyyeHHEBII MaTepuaa ObLT UCCIIETOBAH Ha YCTOM-
YUBOCTb K HM3KHUM TeMIepaTypaM U TaKuUM arpec-
CUBHBIM CpellaM, KaK XUIKWI KMCIIOPOI 1 BOOOPO/I.
B pesynbTare ObLIO MOATBEPXKIAEHO, YTO MaTepuas
COXpaHSeT CBOIO TepPMETUUYHOCTH mocyie 50 IIMKIoB
KPUOTeHHOTO BO3AeicTBUs. BemyTcss paboTh o co-
3MaHUIO TEXHOJIOTMUYECKOro 000OpyIOBaHUS JISI PO-
0OTHU3MPOBAHHOIT BEIKJIAAKHU JIEHTHI, ITO3BOJISIOIIETO
M3TOTaBJIMBaTh OaJIJIOHBI BBICOKOTO JABJICHUS U3
KOMITO3UIIMOHHEIX MaTtepuanoB [47—49]. B yHuBep-
cUTeTe CO3llaH YHUKAIbHBINA CTeH JJIs TPOBEACHUS
IIOJTHOTO CIIEKTpa MCCISIOBAHNMI Tra30BOM IIPOHMUIIA-
€MOCTHU KOMITO3UILIMOHHBIX MaTepuasioB. Kpome Toro,
y3Ke pa3paboTaHBI TEXHOJIOTUHN ra3oga3Horo CMHTE3a
VIJIEPOOHBIX HAHOCTPYKTYpP, BKIIIOYAsl YIJIepOIHBIC
HaAHOTPYOKM, BBICTYMAIOIINE B KadecTBe ajmcopbOepa
Bomopoa (CIIOCOOHOro 00eCIIeYuTh TpaBUMETpUYe-
CKYIO TIOTHOCTh XpaHeHUs 10 2 MaccoBbIX %). Ma-
Tepuaabl Ha OCHOBE yIJIEPOMHBIX HAHOTPYOOK IIpe-
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JIOXKEeHBI KaK MepCreKTUBHbIC IS TOTIJIUBHBIX 3Je-
MeHTOB [50—52].

k k%

B HacTosi1ee BpeMsl MBI SIBJISIEMCSI CBUIETSIISIMU,
10 CYIIECTBY, TEKTOHMYECKNX U3MEHEHMI Ha T€0I0-
JIMTUYECKOM KapTe MUpa, U SHEepreTuka CTaHOBUTCS
OOHUM M3 KITIOYEBBIX 3JICMEHTOB 3THX M3MEHEHMUIA.
Crpansl 3anagHoii Esponer, CIIIA 1 fAmmonus, a ato
HauOoJiee TEXHOJIOTMYECKU Pa3BUTHIC CTpaHbl MUpPA,
B TeueHue 5—10 JIeT MOTYT MOJTHOCTBIO OTKa3aThCsl OT
3aKyMOK POCCUICKUX HEPTOHOCUTEIE. DTO O3HA-
YaeT Hayajlo TeXHOJIOTMYECKOW TOHKHU 3a MPOMBIIII-
JIECHHO€ OCBOEHHE BO30OHOBJISIEMbBIX MCTOYHUKOB
sHeprun. U 3meck cienyeT oXXumaTh, 9TO POJIb BOIO-
poja Kak HOBOTO MCTOYHMKA S9HEPTUM MOXET Kapau-
HaJIbHO U3MeHUThcsl. Hanbosee onTuManbHEI Clie-
Hapwuii 4-1o sHepreTrueckoro nepexoaa (2020—2080)
K IpeuMyllIecTBeHHO Oe3yriepogHbiM BUD u 6e3-
OIMacHbIM HU3KOYyTJIepoaHbIM ADC HOBOTO TOKOJIe-
HUS, TOTyYnBIIMii Ha3BaHue Net Zero [53], KaK mo-
Ka3aHo B pabote [54], pealn3yeTcs TOJBKO B clIydae
SKCHOHEHIIUAJIBHOTO pOCTa BOAOPOAHOM dHEPIreTH-
ku B nipencrosmue 50 et (2025—2075) ¢ manbpHeii-
mreit crabrmsanueir Ha ypoBHe 18% B cTpykType
MHUPOBOIO TOIUIMBHO-3HEPIreTUYECKOIo OajlaHca
(TBB) (puc. 1). Ilo cytu, Bogopon OOJDKEH 3aMe-
CTUTH IpUPOAHBIH a3 B TOD kK KoH1ry cronetus. [1pu
peaau3alMy 3TOro ClieHapUsl dHeprorepexoja J10-
CTUTAETCs CHIDKEHNE 00BbEMa BRIOPOCOB YIJIEKHCITIO-
ro raza B atMmocdepy B 3 paza kK 2070 r. (11 I'r) o
CpPaBHEHUIO C MaKCHUMaJbHBEIM OOBEMOM BBIOPOCOB
(puc. 2), Habmogapmwmmcesa B 2019 1. (33.3 I't), uro
MO3BOJIUT CTAOMJIM3UPOBATh MOTEIUIEHUE KiuMaTa
Ha ypoBHe 1.7°C, kak Toro Tpedyet I[lapuxkckoe K-
MaTtndeckoe cornamenue 2015 1.
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WnayctpuaibHble BBIOPOCH! YIIEKHCIOro ra3a
MPU CPeHEN CKOPOCTHU MOBBILIEHUST SHEProahHEKTUBHOCTU, MJIPI TOHH

6 [—- Ipu pocTe YMCACHHOCTH HACECHHS 1O MOJIE/H C 3amasapiBarusamu Nc = 7.4 \,
"= Ilpu pocTe YNCICHHOCTH HACEICHMs [0 MOJIENH ¢ 3anasabiBanusiMu Ne = 9.3 AT
4 | """ C y‘léTOM yCTOi/i‘lV[BOFO 3BOJIIOLIMOHHOIO pOCTa YUCICHHOCTU HACEIICHUS \‘:
2 ITo mporHo3y uncienHocT HacenerHnss OOH
I T N T T T T T T T T N T B O B I
ONONONONONONONONONONONONONONDNONONONONOND
SO~ ANNNTF NN OOS 00T NDD == ANNANTF TN OO RO RND
o= leale Yo No e o No Ne o fo o e {o)o No o Vo Nl fe ool ool Y e Lo Yo fon Tanfen o las Yo Yo bl
———————————————————— ANANANANAANAAAAAAAANAAQA O

Puc. 2. lunamMuKa coKpallleHUsI aHTPOIIOTEHHBIX BbIOpOCOB yriiekucioro raza (CO,) B atmochepy B XXI B. npu cueHapun
sHepronepexona Net Zero npu UCNoIb30BaHUU Bonopoaa u TrexHosnorun CCS 14 ynasBiuBaHus U 3axopoHeHus yactu CO,

Taknm oOpa3oM, BogopogHast SHEpTeTUKa, Ha9M-
Has ¢ 2040-x rogoB, OydeT urpaTh 3aMETHYIO POJIb B
mupoBoM TOB, a ¢ 2060-x TOTOB — BaxKHYIO POJIb H,
HakoHell, ¢ 2080-x ToI0B — OIHY U3 KJIIOYEBBIX PO-
neit. IToaTomy B ipencrosiieit ronke Poccus He Mo-
XKeT ObITh ITACCUBHBIM HAaOIOZATesIeM, MOCKOIBKY
pedb UAET He TOJILKO O HOBOM MCTOYHUKE SHEPIUU,
HO U O IIMUPOKOM KOMIIJIEKCE MPOMBILIJIEHHBIX TeX-
HOJIOTUI (OT HOBBIX MaTEpUAaJIOB 10 CUCTEM yIpaBJe-
HUS), KOTOPbIE MOTYT JAaTh CYILIECTBEHHBIC KOHKY-
pEHTHBIE TIPEUMYIIIECTBA TEM, KTO MU OyaeT obJia-
Jath. JloCTaTOYHO BCIIOMHUTL IE€YAbHBINA YPOK,
MOy4YeHHbIN elé B nepuon cymiectsoBaHust CCCP,
Korga ObUIa TOJHOCTBIO IPOUTpaHa TEXHOJIOTMYE-
CKasl TOHKa B cepe MUKPOINSKTpOHUKHU. [Tamarys
00 3ToM, PoccHst He MOXET MO3BOJIUThL cebe MPOnT-
paTh elé onHy OUTBY B c(hepe BLICOKUX TEXHOJIOTHIA.
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ITpu dbopmupoBaHuM Mep AeMorpadrIecKoi MOJIUTUKY BaXKHO OIMMPAThCs HE TOIBKO Ha aHAJIU3 KOJIMYe-
CTBEHHBIX MMapaMeTpOB, HO Y Ha B3BEIIEHHbIC OLIEHKU 3KCIEPTOB, XapakKTepusywline 3MdHeKTUBHOCTh
MMPUHUMAaEMbIX Mep. B cTaTbe ¢ ormopoii Ha TaHHBIE MAaCCOBOTO OINPOCa HACEJIEHMST M 9KCITIEPTHBIC MHTEP-
BBIO PACCMOTPEHBI OCOOEHHOCTH peau3alii HallMOHAILHOTO TTpoekTa “Jlemorpadus”, mpoaHaIM3upo-
BaHBI YCITEITHbIE peTMOHAIbHBIC TIPAKTUKHU. BBISIBIEHBI MTPOOEIBl B COMATBHO-IeMOrpad®IecKoM MoJIm-
TUKE U OXapaKTepru30BaHa pernoHalibHas crieiiudurka nemorpadudeckoro pa3sutus. [TokazaHo, 4To Bax-
HBIM acCMeKTOM TIOBBIIIEHUS 3GhGEKTUBHOCTH pealu3aluy AeMOrpadUvecKoil TOMUTHUKM SIBIISIETCS
MEXXBEIOMCTBEHHOE B3aUMOJIEMCTBUE, KOTOPOE CIIOCOOCTBYET MPEOA0JIEHUIO OI0OPOKPATUYECKUX MPETSIT-
cTBUii 1 O0apbepoB. I1o MHEHMIO aBTOPOB, CYIIECTBEHHYIO POJIb B YIYUIIEeHUN AeMorpadpuiecKoil oocra-
HOBKMU B CTpaHe M perumoHax OyneT urpatb 0OHOBJIEHHME HOPMATHBHO-IIPABOBOI 6a3bl, pacIIMpEeHUE peru-
OHAJIBHBIX M1 MECTHBIX MEP ONITUMM3AIIUM IBVKSHUS HACETICHMS, a TAKXKe aKTUBU3ALIMS NI TEIbHOCTH CO-
LIMaJIbHO OPMEHTUPOBAHHBIX HEKOMMEPYECKUX OpraHu3aluii 1 6u3Heca B neMorpaduyeckoii cepe.

Karoueesnie crosa: I[CMOFpa(bI/I‘ICCKOC pa3sBUTHUC, I[eMOl"pa(bI/I‘ICCKaH IIOJIMTUKA, MEXKBEAOMCTBECHHOC B3au-

MOJIefiCTBHE, MAaCCOBBII OMTPOC HaceJNeHUs, IKCIIEPTHbIE MHTEPBBIO.

DOI: 10.31857/50869587322090080

HemMorpaduueckass cuTyallusi B COBPEMEHHOM
Poccum HaxonnTcst B (poKyce BHUMaHUS CIICIIMAIN-
CTOB, YYEHBIX, TOJIUTUKOB. CTpeMsICh YIIOBUTDH MPO-

IHABYHOBA Anekcanapa AHaToJbeBHA — JOKTOP 3KO-
HoMUYeckKux Hayk, mupekrop BoaHII PAH. POCTOB-
CKAS Tamapa KepuMoBHa — HOKTOP COILIMOJIOTMYECKUX
HayK, 3aMeCTUTeJIb JUpPEKTOopa 1o HaydyHoit padore MU
OHUCII PAH.

UCXOISIINe N3MEHEHUs, UCCIIeIOBATEIN ITPUOETaIoOT
HE TOJIbKO K aHAJIM3y CTAaTUCTUYECKOU MU BEIOM-
CTBEHHOI MHGOpPMaIIMU, HO U JOMOJHSIOT €€ NaH-
HBIMM COLIMOJIOTMYECKUX OIPOCOB.

B uHTeprnipeTaniMu TMHaAMMUKU AeMorpacdunyecKo-
ro pa3Butus Poccuy mociemHux JeT U ero OKam-
el MEPCIIEKTUBE B OTEYSCTBEHHOM HayKe CIIOXU-
JIOCh IBa ITOaX0aa. B cooTBeTCTBMY C TIEPBLIM U3 HUX,
MpencTaBJIeHHBIM TaK Ha3bIBa€MbIMU ieMOTpadaMu-
CKEITUKaMU, IIPOLIECChl NBMKEHMsS HaceJeHUS B
CTpaHe CIeayIOT B OObeKTUBHO 3aJaHHOM HarpasJie-
HUU, KaK 1 B OOJIBIIMHCTBE Pa3BUTHIX CTPaH MHUpPa.
VTBepXKIaeTcs, YTO YeJ0BEUYECKON MOMYISIINU, KaK
1 ITonyjaauusaM KMBOTHDBIX, CBOMCTBEHHO caMopery-
JMpoBaHME. A 3HAYUT, COKpallleHWe HaceIeHUs
clielyeT CUYMTaTh 3aKOHOMEPHBIM SIBIICHHUEM, HaxKe
BBITOTHBIM C 9KOHOMWYECKOI TOUKU 3peHUSI. YIIpaB-
JISITh IeMorpaduiecKUMU TIpolieccaMd OeCCMBbICICH-
HO, TaK KaK 3TO BJIeYET 3a COOOI HeollpaBIaHHEIE 3a-
TpaThl. PeryimpoBaTh cienyer mpexie BCero Murpa-
UOHHBIE TIOTOKM, KOTOpBIE CKOpee IIOAIaIoTCs
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BO3JEICTBUIO U3BHE, YeM MHEPTHBIE TIPOIIECCHI POXK-
JTaeMOCTH U cMepTHocTH [1, 2].

Jemorpadudeckne M3MEHEHUSI C TOYKHM 3PESHUSI
CTOPOHHUKOB BTOPOro Toaxoma — jaeMorpadoB-
IIparMaTUKOB — OIPEAEISTIOTCS B TOM YMCJIIe Y CyObeK-
TUBHBIMU (paKTOpaMH, B YaCTHOCTU COLIMAIILHBIM
KOHCcTpyupoBaHueM. CBO€ MHEHHE OHU apTyMeHTHU -
PYIOT IIpMepaMM YCIIEITHOM KOPPEKTUPOBKH JIEMO-
rpadpudecKX MpolieccoB, 3PPEKTUBHOCTHIO Mep,
npeanpuHuMaeMbix ¢ 2006 I., KOTOpble TIPUBEIN K
MIPUOCTAaHOBKE ASHONYJISIIUM B Haleil ctpaHe. e-
MorpadbI-TiparMaTUKXA 4Yallle OPUEHTHUPOBAHbI Ha
CTUMYJIMPOBAHUE POXIAEMOCTH C MCIOJIb30BaHUEM
pa3zHOOOpa3HbIX Mep TMOAJIEPXKKHU ceMbu [3, ¢. 255].
DTOT IMOIXO, MOBBIIIAET 3HAYMMOCTD AeMorpadude-
CKOM TOJIMTUKU, KOTOpasi Ha COBPEMEHHOM 3Tare
0O0IIIeCTBEHHOIO Pa3BUTHUSI OPUECHTUPOBaHA B IIEPBYIO
ouepenb Ha KOPPEKIIUIO AeMOrpaIecKoro moBeae-
Hus. E€ rmaBHag 3agada B cepe posKIaeMOCTH — CO-
30aHNE YCIIOBUI IJIsl peai3aliii PeIpOaYKTUBHBIX
HaMepeHU Jloaeil, a B cpedHe- U JOJATOCPOYHOI
nepcrneKTUBe — Ha MX GOPMHUPOBaHME; B 00JIaCTU pe-
TyJIMPOBaHUSI CMEPTHOCTU — Ha pacIpoCTpaHeHUe
310pOBbecOeperaroniero IIoBeaeHU; B chepe Murpa-
LIMOHHBIX MPOILIECCOB — Ha CO3MaHUE YCJIOBUM IS
YCTOMYMBOIO Pa3BUTUS TEPPUTOPUIA U 0OECIICUSHUST
JIOCTOMHOTIO YPOBHS XXKMU3HM HaceyleHus [4, c. 833].

CoBpeMeHHbIE HCCAeAOBATEIM OIMPAIOTCI He
TOJIBKO Ha CTAaTUCTUYECKUE JaHHbIE U UX aHaJIU3 C
MpUMEHEeHeM MaTeMaTUYeCKUX METOAOB, HO U Ha
COLIMOJIOTUYECKUE 3aMepbl MU MOHUTOPUHTOBEIE
ucciaegopanus. CoueraHue JAHHBIX KOJIWYECTBEH-
HBIX UM Ka4YeCTBEHHBIX COILIMOJIOTUUYECKUX METOMOB
MO3BOJISIET NIyOKe MPOHUKHYTh B CYTh IIPOOJIEMBI U
TOYHEE MOHSATh CIeUN(PUKY UCCIEAYeMOro MpeaMe-
Ta, TPUIMHBI C(hOPMUPOBABIINXCS TeHAeHIINA. JlaH-
HbIe SKCIEPTHBIX MHTEPBbIO TOMOIHSIIOT MH(MOpMAa-
LIVIO, TIOJIyYEHHYIO B MACCOBOM OITPOCE, PACIIUPSIIOT
BO3MOXHOCTU U3Yy4YeHUSI U OOOOIIEHUST YCIIEITHbIX
pETUOHANBHBIX MPaKTUK. OOIIEeMETON0IOTHYECKUM
OCHOBAHUEM JIJISI TPOBEACHUS NCCIIETOBAHUS IO BbI-
SIBJICHUIO (haKTOPOB, BIUSIOLIMX Ha deMorpaduue-
CKYIO CUTYalliI0 B PETMOHE METOIOM 3KCIIEPTHOTO
oIpoca, SBISIOTCS CTPYKTYPHO-(GYHKIMOHATbHBIA
aHaJIU3 U TeOpUsl CTPYKTYpalluu, KOTOPbI€ TTO3BOJISI-
IOT ONMUCHIBATHL MHCTUTYLIMOHAJbHEIE TTPaKTUKU, a He
MMPAKTUKU aKTOPOB.

Llens Hallero McciemoBaHUS — IPOAHATU3UPO-
BaTh OCOOEHHOCTU pealu3alliid HaIUOHATBHOTO
npoekTa “Jlemorpacdus” ucxonst U3 COMOCTaBICHUS
MaHHBIX MAaCCOBOTO OITpOca HacCeJIeHUS W DKCIIEePT-
HBIX OILIEHOK, BBISIBUTh YCIICIIIHbIE PETMOHAIbHBIC
MMPaKTUKH, CITOCOOCTBYIOIINE ITOCTYIIaTeIbBHOMY JIe-
MorpaduIecKoMy pa3BUTHIO.

B uccrmenoBaHUM UCTTONIB30BaHbI JaHHKIE Beepoc-
CUIICKOrO COIIMOJIOTUYECKOro wucciiegoBaHusa “Jle-
Morpaduueckoe caMoO4yBCTBUE pernoHoB Poccun”™,
ocylecTBiasseMoro Ha Ttepputopuu 10 cyOBEeKTOB

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

IIMABYHOBA, POCTOBCKAA

Poccuiickoit @enepauun: . MockBa, MocKoBcKast
obnacte, Pecnnybnmkm bamkoproctan m TaTapcraH,
CraBpornoabckuit Kpaii, Bomoronckasi, Boarorpan-
ckasi, UBaHoBcKasi, Huzkeroponckast 1 CBepajioB-
ckas obnactu. B xome mepBoro ero stama (2019—
2020) MeTogoM MacCcoBOIO OIpoca HaceJleHUsT (00bEM
BBIOOPKU — 5616 yenoBek B Bo3pacte oT 18 1o 50 ieT)
MOJIy4YEHbl U MPOAHATU3UPOBAHbl AMITMPUYECKUE
JIaHHbIE — CYOBEKTUBHBIE OLICHKU PECIIOHIECHTOB.
Ha BTopowm atame (2021) 3T pe3ynbTaThl COIIOCTaB-
JISJTUCh C SKCHEPTHBIMU OLIEHKAMM peainu3aluu Ae-
MorpacduyecKoi MOJUTUKHU B pernoHax (OMpoIIeHO
50 skcnepToB, B KaxaoM 13 10 permoHOB 110 5).

IIpu monGope 3KCHEPTOB YUYUTHIBAIOCH, UTO pea-
m3anust aeMorpaduyeckKoil TOJUTUKH  SIBIISIETCS
MEXBEJIOMCTBEHHOI 3amadeii, Tme mepeceKalTcs
WHTEPEChl MTHCTUTYTOB COLIMAJIBHOM 3allIMThI HAceJIe-
HUSI, 30paBOOXpaHEHUsI, 00pa30BaHUsI, CTPOUTEIIb-
Hoit oTpacau u ap. Pabora rocymapcTBEeHHBIX y4upe-
XKIEHU NOIMOJTHSIETCS TPOEKTHOM esITeTbHOCTHIO
COLIMAIbHO OPUEHTUPOBAHHBIX HEKOMMEPUYECKUX
opranmu3aumii. K yuactuio B 3KCIepTHOM OoNpoce ObI-
JI TIpPUDIAIIEHBI IPEACTABUTEIM OPTaHOB UCIOTHM-
TEJIbHOM U 3aKOHOJATEJIbHON BJIACTU; CHECLATUCThI
B cepe MUTpAllUM U MUTPALIMOHHON ITOJUTUKU;
MPENICTABUTENIN COLIMAIbHO OPUEHTUPOBAHHBIX HE-
KOMMEpPUYECKNX U OOIIECTBEHHBIX OpraHU3aluii;
CIIeIMaJIUCThI opraHM3aum71, B KOTOPBIX OCYIIECTB-
JIsIeTCs IpeaabopTHOE KOHCYJIbTUPOBAaHMUE.

TEHAEHIIMU N BbI3OBbLI
JEMOTI'PAOUNYECKOI'O PASBUTHUA POCCUN

Jemorpadudeckas roautuka B PO omnpenesnser-
Cd HECKOJbKUMM HOPMATUBHBIMU JTOKYMEHTaMMU.
Dto, BO-NiepBhIX, HalmoHanbHbBIA IpoeKT “JleMo-
rpacdus” (BKIIOYEHEI ISITh (peepaJbHbIX IIPOSKTOB:
“MduHaHCcoOBag MOLIEPXKKa CeEMeN ITpU POXKIAECHUHU A~
Teir”, “ComeiicTBHE 3aHATOCTH XKEHIIINH — CO3MaHne
YCJIOBUII MOIIKOJILHOIO OOpa3oBaHUS ST AeTeil B
Bo3pacTe mo Tpéx Jer”’, “Crapiiee ITOKoJieHUe”,
“YKperuieHue oOIIeCTBEHHOTO 310poBbsi”, “CrnopT —
HopMa Xu3HMn ). Bo-BTOpBIX, TOCydapcTBEHHAasI IIPO-
rpamma Poccuiickoit ®enepaumun “ColmanbHas
ToaaepskKa rpaxaan” (roamporpamMmel 3 u 6). B-tpe-
TBUX, TOCyJapCcTBeHHas mnporpamma Poccuiickoit
Denepannu “Peanusanus rocyrapcTBeHHOI HALIMO-
HaJbHOM MOJUTUKK” (moamporpamMma 5). B-uetBép-
TeiX, TocymapcTBeHHasi ImporpamMMa MO OKa3aHWIO
COIeCTBUSI NOOPOBOJILHOMY IepecesieHuIo B Poc-
cuiickyo Menepannio COOTeYeCTBEHHUKOB, ITPOXU-
BaloOIIMX 3a pyoexkoM. B-mareix, KoHiernmms rocy-
IapCTBEHHONM MUWTpAallMOHHON ToauTuku Poccuii-
ckoii Menepaunu Ha riepuon g0 2025 roxga.

B HayuyHBIX ucclienoBaHUSIX AeMoTrpaduuecKoro
paszButus Poccuu 60bliyto posib UTpaeT ero nepruo-
13alivs, BhISIBJIEHUE HOBBIX TEHIEHIIUIA U COBpe-
MEHHBIX BbI30BOB. Tak, B paboTax psga oTeue-
CTBEHHBIX Yué€HbIX-meMorpagon (C.B. Pa3zannes,
Ne 12
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JL.JI. PeibakoBckuii, B.I. Jloopoxied6 m ap.) [5—8]
2016 rom paccMaTpuUBaeTCsl KakK BpeMsl Hadaja BTO-
poii BOJHBI ACTIONYJISILIMKA B Hallleit ctpaHe. Crieru-
¢uKa TaHHOIO 3TaIla COCTOUT B TOM, YTO MAacCIITAObI
€CTECTBEHHOI yObLIU B 3TOT II€PUO OIIPEASIISTIOTCS
M CKIJIIOYUTETBHO COKpPAILiEHUEM POXIAEMOCTH |5, . 44],
yIIyOJIeHNEM HETaTUBHBIX M3MEHEHMWI BO3PacTHOM
CTPYKTYpPBl HAcCeJIEHMSI M MCUepIIaHUEM pPe3epBOB
pPOXIaeMOCTU, KOTOPbIe 00YCIOBJIEHBI peaKIneii Ha-
CeJICHUS Ha BBEAeHME MaTepUHCKOTO KaItnuTana, Io3-
BOJIUBIIIEE MHOTUM POCCHUICKHUM CEMbBSIM PEeain30-
BaThb OTJIOXKEHHBIE poxaeHus [7, c. 812]. OgHako, Kak
orMevaeT B.H. ApxaHrenbCKuii, BaXKHO IMOHUMATh,
YTO CHIDKEHHME CyMMapHOTO Ko3dduiimeHTa poxmaa-
eMocTH B 2016 T. TIPOM3OIILIO IO BTOPBIM POXKIEHU-
SIM, TIO TIEPBBIM POXICHUSIM OHO HaOII0HaeTCs YXKe C
2013 1., a TT0 TpeTbMM MOKa3aTellb, HAIIPOTUB, MPO-
Joykaet pactu [9, c. 120].

Onmnaxko B 2020 r. cuTyaniust U3MeHWJIACh: HOBBIM
BBI30BOM Ha IyTU JAeMOrpaduiecKoro pa3BUTHUS
CTpaHBI CTajla MaHAeMUsI KOPOHABUPYCHOM MH(PEK-
nuu. B 2020 1. ynciio ymepIiumx B CTpaHe MPEBBICUIIO
2.1 MJIH 4YeJloBeK, MmokKa3aTeslb BEpHYJICS K YPOBHIO
1993 r. CMepTHOCTb BO3pOCia MPUMEPHO Ha BEJIUY M-
HY n30bITOYHOM cMepTHOCTH B 2020 1., KOTOpast co-
cTraBmIa OKoJIO 324 Thic. yenoBek (Ha 18% Gosblire,
yem B 2019 r1.). OdunuaibHasg CMEPTHOCTb OT
COVID-19 B cTpaHe 3a BpeMsI ITaHIEMUU COCTaBMIa
116 TBIC. YeIOBEK, YTO YCYTryOUI0 BTOPYIO BOJIHY J€-
nonyinsmuun [7, c. 818]. [lo MHeHMIO 3KCHEPTOB, B
2020 r. mposgBMIM ce0sI MPUHINTTNAIHFHO HOBBIE (Dak-
TOpbl (OPMUPOBAHUSI TEHASHLUNW CMEPTHOCTHU.
I[ManmemMuss kopoHaBHpyca OOyCJIOBMJIA JTOITOJIHHI-
TEJIbHOE YMCJI0 CMEPTEei 1 IIpUBeEJIa 110 UTOraM roga K
CHUXXEHUIO TIPOJIOJIKUTEILHOCTU XKU3HU. Ho Bausi-
HUE ITaHAEMUM 3TUM HE OrpaHMYMBaETCs: Ha ITOBE-
JIEHUM JIIOJIe 1 JeMorpaduiyecKux mpoiieccax oyayT
CKa3bIBAThCSI MOCTENACTBUS U3OISIIIUY C COITYTCTBYIO-
MU prucKaMU (GU3NISCKOMY U IICUXOJIOTNIECKOMY
310POBbIO, OCTAaHOBKA MPOMUIAKTUIECKUX IIPO-
rpaMM, OTKa3 OT IJIAHOBOTO OKa3aHUSI MeAUITMHCKO
nomomnu [ 10, c. 65]. Takum obpazom, B 2020 T. cMepT-
HOCTb HaceJIeH!sI CTajla UTpaTh B COKpaIlIEHUM Hacee-
HUSI TaKyIO XK€ BaXXKHYIO POJIb, KaK 3TO ObLJIO BO BpeMs
repBoro stamna aenonyysiuu (¢ 1992 mo 2012 r.) [11].

Pacuétet H.E. Pycanosoii 1 H.H. KambiHuHOI®
MMOKAa3bIBAIOT, YTO Ha (poHe maHaeMun B Poccum Ha-
OJIIoIanCch pacIipocTpaHeHre HeWHMEKIIMOHHBIX
3a00/IeBaHUI U POCT CMEPTHOCTU OT OHKOJIOTHMYE-
CKHUX, CEepIeYHO-COCYIMCTBIX, SHIOKPUHOJIOTUYE-
CKUX TIaTOJIOTUIi, 3a00JeBaHUl OPTaHOB JbIXaHUSI.
OCHOBHEBIE TIOTEPU BCJIEACTBHUE IIPEXACBPEMEHHOI
CMEPTHOCTH OT HeMH(EeKIUMOHHBIX 3a00JieBaHUIA
CBsI3aHbl C HOBOOOPA30BaHUSIMU 1 OOJIE3HSIMU CHU-
CTEMbI KPOBOOOPAIIEHHS, YTO IIPUHIMITUATIBHO CO-
OTBETCTBYET OOIIEMY TPEHAY BO3PACTHOTO YXYHOIIIE-
HUSI 310POBbSI; HA BO3PACT MEPBOTO ITSITUJIETHUSI HOBO-
ro MeHCUOHHOro Bo3pacTta (65—69 1eT) mpUuXoauTCs
TaK Ha3bIBa€MBIil TeHIESPHBIA Pa3BOPOT MpPEXKIeBpE-
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MEHHOM CMEPTHOCTH: Y MYXKUMH €€ TOJISI CHUKAETCS,
Yy KeHIIWH — pacTéT. Bo3pacTHass fuHaMuKa n3Me-
HEHUs 4ucja cMepTeil OT HOBOOOpa3oBaHUM MOKa-
3bIBAeT IBa ITMKA, ONWH U3 KOTOPHIX BBI3BIBAET OCO-
OyI0 TPEBOTY: B IETCKOM U MOIPOCTKOBOM BO3pacTe
VIEJbHBIM BeC yMEpPUIMX BCJICACTBHE OHKOJIOTMYE-
CKUMX 3a00JIeBaHMIi TIPEBLIIIAET COOTBETCTBYIOIIMIA
noKasaTellb IJIsI 00Je3Hel cucTeMbl KpOBOOOpalie-
HUS 1 OpraHoB AbIXxaHus [12].

B oTHolIeHMM NepcrneKTUuB AeMorpaduyeckoro
pa3Butus Poccum B Oimkaiiiiye roabl OTEYECTBEH-
HBIe feMorpadbl B OCHOBHOM AEMOHCTPUPYIOT CKEII-
TU4YecKue HacTpoeHusi. Hampumep, comtacHo olieH-
kam O.JI. PpiOakoBCKOTO, pOCTY WJIM Jaxe CoOXpaHe-
HUIO YMCJIa POXKICHUN B MOCIIEAYIOIIEe NECITUIECTHE
OyIeT TpersITCTBOBATh MOCTOSIHHOE COKpallleHUe ¢
2015 r. yrcna XeHIIUH aKTUBHOTO PEIPOIYKTUBHOTO
Bo3pacta (25—39 ner), Ha KOTOPBHIX IIPUXOIUTCS
4/5 Bcex metopoxneHuii. MIX YMCIEHHOCTb COKpa-
tutTcs ¢ 17.9 mutH yesoBex B 2015 1. mo 15.0 MuIH yeso-
BeKk B 2024 1. 1 mo 12.0 miH x 2030 1. [13].

HUccnenoBanue A.E. IBaHOBOIA M COaBTOPOB MO-
Kazayo, uTo B 2020-x rogax JoCTUKeHUE OajtaHca po-
JIUBILIMXCS M YMEPIIUX IPAKTUYECKU HEBO3MOXHO,
MOCKOJIBKY B Omkaiimue 10 jneT caBuru B Bo3pacT-
HOM COCTaBe HaceJIeHUs IIPaKTUUEeCKU Mpeaonpee-
JIEHBI 1 BO3MOXXHOCTH BO3IEUCTBUS HA HETO YPE3BbI-
YaifHO orpaHn4eHbl. OOTHAKO OTMEYaeTcsl, 4TO, I10-
CTENIEHHO MPHUOIMKasICh K TAKOMY OajlaHCy, MOXHO
JIOOUTBHCS YMEHBIIEHUSI €CTECTBEHHOI yObLIU Hace-
nenus K 2030 r. Ho mist aToro morpedyeTcss 3HaUYM-
TeTbHOE TMOBBIIICHNE CyMMAapHOTO Ko3(dduineHTa
poxmnaemocTu (¢ 1.582019T. no 1.9 8 2030 1.) u cpen-
HEM OXUIAEMOM TTPOAOJKUTEIBHOCTH MTPEACTOSIIEA
xku3Hu (¢ 73.3roga B 2019 1. 1o 79.9 8 2030 1.), uTO 32-
BUCHUT MPEXIE BCETO OT Pa3BUTUSI COLUMAIBHO-3KO-
HOMUWYECKOII CHUTyallMd B CTpaHe, IPHUHUMAEMBIX
Mep COIMAIIbLHON M aeMorpadHUIecKon ITOJIUTHUKM,
COCTOSIHUSI CUCTEMBI 3IpaBooxpaHeHus [ 14].

Kak noka3zain B cBoeit padbote FO.A. Cumarux, Bo
BCeX BapMaHTax AeMorpadruecKux MpOrHo3oB, Mo-
CcTpoeHHbIX Wisi Poccuu Ha Gaukaiiiive necsaTuiie-
THUSI, €CTECTBEHHBII IMPUPOCT HACEJICHUSI OCTaETCs
OTpULIATEJIbHBIM, & €r0 BOCIIPOU3BOJACTBO — CYXKEH-
HbIM. YBeJIMYeHVEe YUCIEHHOCTH HAaceJIeHUs CTpaHbl
€CId W TIpeAriojiaraercsi, ToO MPEeuMyIIECTBEHHO 3a
CUET TOJIOKUTEIBHOTO Callbl0 BHEIITHUX MUTPALIMIA,
YTO CBUIETEILCTBYET O HEOOXOAUMOCTU AalbHEMN-
1eif ”HTeHCUuGUKaluu aeMorpapuyeckoil moauTr-
KM, HalpaBJIeHHON Ha CTUMYJUPOBaHME POXIaeMO-
ctu. OgHako, Kak OTMedyaeT aBTOp, O Ba’KHOCTU
CHIDKEHUSI CMEPTHOCTU M YBEJIWYEHUST TPOJOJIKU-
TEeJIbHOCTH XKM3HU TaKXKe HeJIb3s 3a0bIBaTh [ 15, c. 14].

B xauecTBe MpUYKMH BTOPOii BOJHBI IEMOIYISLIUN
poccHiicKre wuccliefoBaTesii paccMaTpUBaOT Kak
OOBEKTUBHBIC, TaK M CYOBEKTUBHBLIC OOCTOSITEIIb-
ctBa. K 00beKTUBHEBIM (haKTOpam aeMorpadruiecKoi
JIUHAMUKU TOCJTENHUX JIET OTHOCIT TpaHcdopma-
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Taomuna 1. PacnipenenieHre oTBeTOB Ha BoIpoc “B Kakoii creneHu IpUHSITUIO pEllIeHUs O pOXXKIeHU| Ballrero mitaaiiero
(emMHCTBEHHOTO) pe6GEHKA MOMOTJIO YCUJIEHUE MeP TOCYIapCTBEHHOM MOIIEePKKYU ceMeii ¢ neTbMH?”, % pecIOHIEeHTOB,

UMEIOLIUNX JeTen
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BapuanT otBeta | 35 3 2 S ] 2 = g =3 2 g o 8
a 4 2 1 ) g a B oa 8 8 = 8 E o = A 8o
S 5 g5 Q £ 5 S 5 < > 2 = 2 s 5 25 L &
SS |38 | 5 |Sg |58 |55 |58 |5 |88 |gg|8¢°
m
=% | =8 o 2SS |8S |SS |&8 & |28 |88 | 8¢
Ha, cunbHo 0.0 5.4 6.8 8.0 4.6 6.6 9.3 7.3 1.5 55 59
TTOBJIULAIIO
Ha, nemuoro 0.0 14.1 167 | 185 | 196 | 194 | 26.4 | 183 134 | 239 | 184
TTOBJIUAJIO
He nosnusiio 85.5 65.2 63.5 49.4 55.8 52.6 45.0 54.6 71.6 52.5 57.2
TpyaHO cKa3aTh 145 | 152 131 | 242 [ 200 | 215 [ 193 | 198 | 134 | 182 | 185

Hcmounuk: naHHBIE COLIMOJIOTUYECKOTO UcciienoBanus “JleMorpadudeckoe camouyBcTBrue Poccun”.

url:http://nemorpadus2020.pd/%d0%b8 %d0%b4a%d0%b5%d0%bd %d 1 %82-
%d0%bc%d0%b0%d 1%82%d0%b5%d 1 %80%d0%b8%d0%b0%d0%bb%d 1%8b/

LIMI0 BO3PACTHOM CTPYKTYphl HaceJeHUsi, 00yCI0B-
JIEHHYIO UCTOPUYECKUMU OCOOEHHOCTSIMU IeMOrpa-
$UIEeCKOro pa3sBUTHUS CTpPaHbl (IeMorpadudecKue
BOJIHBI M SIMbI, BO3HUKIIINE B pe3ysibrare Benmkoit
OTteuyecTBEeHHOM BOMHBI, M APYTHUe COOBITUSI XX B.) [7;
16, c. 67]; Takag TpaHchoOpMaLIUSI MPOSIBISIETCS
MpeXxae BCero B CHMXXEHUM YUCICHHOCTU U JOJU
XKEHIIWH AaKTUBHOTO pPENpOAYKTHMBHOIO BO3pacTa
[16, c. 67; 17, c. 848]. Cpean cyObEKTUBHBIX IPUYNH
MHOTHE aBTOPHI BBIAESIOT O0IIMEe 3aKOHOMEPHOCTHU
COKpAllleHUST YUCJIa JeTeil B CEMbBSIX IO Mepe pocTa
YPOBHS COLUATbHO-3KOHOMMWYECKOTO Pa3BUTHUS, Xa-
pakTepHbIe UIs1 BCeX CTpaH eBPOIEHCKON KYJIbTYpHI.
B yacTHOCTH, COKpAIlIEHHIO JETHOCTU CIIOCOOCTBYIOT
Takre (aKTOphl, KaK CHIZKEHME HOJW OPUIINAIHEHO
3aperMCTPUPOBAHHBIX OPaKoOB, POCT 3aTpaT Ha CO-
JIepxaHue pebeéHKa, (GMHAHCOBEBIE TPYIHOCTH, C KO-
TOPBIMHU CTAJIKUBAIOTCSI CEMbBU C IETHbMU MPU 9KOHO-
MUYECKUX KpU3ncax U crarHaumu [16, c. 67].

CEMENHO-IEMOTPA®UYECKASA
ITOJIMTUKA TJIASAMUW HACEJIEHUA

AHanu3 pe3yJbTaTUBHOCTU CeMEMHO-IeMorpa-
dUIEeCKOM ITOMUTUKM HEBO3MOXEH 0e3 OIIEHOK €&
Mep HaceJleHHEeM, OCOOEHHO MMesl B BUIOY UX BJIMSI-
HIUE Ha IIPUHSITHE CEMbEN pellIeHMs O POXICHUU pe-
oénka. KpaiiHe BaXXHBIM IJII COBEPIICHCTBOBAHUS
MNpoBOAUMOM (peepaibHONM U perMoHaIbHOI ceMeii-
HO-AeMOrpauuecKoil ITOJIMTUKU IIPEICTABIISICTCS
U3y4eHHEe ITOTPEOHOCTU HAaceJIeHUS B OTACIbHBIX Me-
pax rocyaapcTBEHHOI TTOMOILU, BBISIBJIEHUE YPOBHS
MH(OPMHUPOBAHHOCTU O HUX 1 00 OCHOBHBIX MCTOY-
HUKAaX ITOJIyYEHUSI COOTBETCTBYIOIINX CBEICHMIA.

CornacHoO JaHHBIM HallleTo ornpoca, 57% ponure-
JIeH TIpY TIPUHSTAM PEIIeHUS O POXICHUY MJTAIIITETO

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

(emMHCTBEHHOTO) peOEHKa HEe OPHMEHTUPOBAJIMCh Ha
ITOMOIITb TOCYIapcTBa, a 24%, HaNpOTUB, TIPUHSLIIN
TaKkoe pellleHUe ¢ ONISIAKON Ha YCUJICHUE Mep IOM-
nepxku (Tadma. 1). O nmonoxuteabHoM 3ddekTe Mep
neMorpaduyecKoi MOIUTUKY Yallle YKa3bIBaJIK XK1-
Tean Pecrryonmmkm BammkoprocTaH, peske mojiarajJnch
Ha MoIIepXKy rocyaapcTsa B MBaHoBcKoi, Hike-
ropoackoif, MockoBckoil o06aacTsx U I. MoOCKBe.
I1pu 3TOM XKEHIIIMHEI Yallle, YeM MY>KUYMHBI CKJIOHHBI
MPUHUMATh PELIEHUE O POXICHUM peOeHKa, HE OpU-
EHTUPYSICh Ha MephI oaaepXkKu (62% mpotus 52%).
Hamnb6Goiee BOCIIpMMMYNBO K aKTUBU3AIIMU CEMEITHO-
nemorpadHu4ecKoi TOJUTUKU 0Ka3aJloCh HaceJIeHe
B Bo3pacte ot 30 mo 40 net (30% ykazaau Ha BIUSHHE
Mep TTOIIEePXKKH).

[Mocne poxaeHus neTeit OONBIIMHCTBO CEMEM aK-
TUBHO MCITOJIB3YIOT IPUMEHUMBIE K HUM MEPHhI TOCy-
JlapCTBeHHOU nmoMoiiu. Tak, cpean y4acCTHUKOB Mep-
BOTO 3Talla NPOBeAEHHOTO HAMU UccienoBaHus 58%
ceMel Korma-anbo Mpuoeraan K rocygapcTBEHHOM
rmoMoIu, a 21% u3 HUX MPOIOIKAIOT MOJIb30BAThCS
€10 1 B HacTosIee BpeMsi. B To xe Bpemst 43% onpo-
IIIEHHBIX OTMETUJIM, YTO UX CEMbSI HUKOIa HEe oOpa-
IIAJTach 3a MOMOIIBIO K TOCYAapcTBY (U3 HUX 68% He
MMEIOT AeTei, a YaCcTh PECIIOHIEHTOB IT0CcO0ue 1o Oe-
PEMEHHOCTH M pOJaM paccMaTpUBAIOT KakK OILIaTy
OOJIBHUYHOTO JINCTA, & HE TOTIOJTHUTEIBHYIO ITOMOIIIb).

I'pymmioit, HamboJiee aKTUBHO MCHOJIB3YIONICH
MepbI TOCYIapCTBEHHOM MOAIEPXKKNA CEMbU B HACTO-
g11ee BpeMs, ABILAETCS HaceJeHre B Bo3pacrte oT 30
10 40 et (29% xeHIyH, 26% My>X4nH). SHAYNTETb-
Has 4acTh ONPOIIEHHBIX B 00Jiee cTapileil Bo3pacT-
Hoit Kareropuu 40—50 et (54 % XkeHImH, 45% MyX-
YHMH) yKe ITpuoeraan K rocyJapcTBEeHHON ITOMOIIH,
HO B HACTOSIIEE BpeMs €€ He ToJIydaroT. MeHble
BCETO TeX, KTO YCIIEN BOCIOIL30BaTLC MEPAMM IO -
2022
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Ta6auua 2. PacnipeneieHie OTBETOB Ha Borpoc “Kakre Mepbl conraabHOM MOMOIIM U ITOAAEPKKM HeooxoquMbl Batrei
cembe?”. [1lpuBeneHsl cpemHue 6aJUIbI IO IIKaie oT 1 (coBceM He HyxKHa) 110 5 (KpaiiHe HeoOoxoamrma)
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<38 |=% = Mo | Mo |O¥ |[mald | |TS |Oo |OE
KOHCYIBTaTHBHO-MEMVMLIMH- | 4 3.5 3.6 3.2 3.3 3.6 3.4 3.6 36 | 3.7 | 35
CKUE YCIYI1
HAonomimrenbioe 06pasosa- | 3| 34 | 37 | 30 | 32 | 3.6 | 35 | 3.6 | 33 | 35 | 3.3
HUE IS JeTel
IToMolLb B TPYAOYCTPOICTBE
C BOBMOXHOCTbBIO paboTsl 1o | 3.4 3.4 3.2 2.9 3.0 33 3.1 33 3.2 3.1 3.2
rubkoMy rpauky
Tomous B yxone sapeden- | 33 | 5 | 96 | 29 | 28 | 33 | 30 | 33 | 30 | 32 | 30
KOM JIOLIKOJLHOIO BO3pacTa
Tomouue B moncke nonon-— |5 ¢ | 33 | 30 [ 28 | 28 | 33 | 31 | 32 | 30 | 31 | 30
HUTEJILHOIO 3apaboTKa
IToMollb B IPUCMOTPE 3a
PEOEHKOM IIIKOJILHOTO BO3- 2.6 2.7 2.6 2.7 2.7 33 2.9 33 2.9 3.1 2.9
pacra
Towon, B opranusaui 290 | 28 | 26 | 26 | 27 | 31 | 31 | 31 | 29 | 28 | 29
CEMEHOTrO OTIbIXa
Conefictaue B opramusaummt | 5 5| 56 | 55 | 27 | 26 | 30 | 3.0 | 31 | 28 | 28 | 28
nocyra
IToMolb B yXOJ€ 3a HETPY-
OCTIOCOOHBIM YWICHOM 2.1 2.7 2.9 2.3 2.4 2.9 2.4 2.8 2.2 2.5 2.6
ceMbU
Tomous, B opranu3armm 25 | 26 | 26 | 22 | 24 | 30 | 28 | 28 | 21 | 25 | 26
ceMeitHoro aena
IToMolIb B OKa3aHUM OBITO-
BBIX YCIYT (CXOIUTH B Mara- 2.1 2.4 2.6 2.1 2.2 2.7 2.4 2.6 1.9 2.2 2.3
3WH, yOpaTh KBapTUPY)

Hcmounuk: naHHBIE COLIMOJIOTUYECKOTO UccienoBanus “JleMorpaduieckoe camouyBcTBue Poccun”.

url:http://nemorpadus2020.pd,/%d0%b8 %d0%b4%d0%b5%d0%bd %d 1%82-
%d0%bc%d0%b0%d 1%82%d0%b5%d 1%80%d0%b8%d0%b0%d0%bb%d 1%8b/

JIEepXKU CEMbU, Cpedyd MOJIOOEXHW B BO3pacTe MO
30 net. Bénblnas oIy asspHOCTD BCeX BUIOB MEpP Cpe-
N KEHIIWH CBUACTEIBLCTBYET O TOM, YTO 3a4acCTyIO
MMEHHO OHU BBHICTYIAIOT 3asIBUTEJISIMU ITPpU oOpaiiie-
HUU 332 TOMOIIBIO.

Cpenu UCITOb3yeMbIX Mep MOIIePXKKH Yallle Bee-
TO YIIOMUHAIOTCS TTOCOOHe 0 6epeMeHHOCTH B PO-
nam (63%) n enMHOBpeMeHHOE Ioco61e Mpu poKIe-
Hun pebeHka (62%). OKOJIO TTOJOBUHBI OIPOIIEH-
HBIX WCHOJIb30BaJIM YACTUYHO OIJIaYMBaeMBbIi
OTITYCK TIO YXOIy 3a peOGEHKOM 10 HOCTVKCHUS UM
Bo3pacTa 1.5 set (49%), exxeMecsTaHOE TOCOOME Ha
pe6€nka (49%) u MmatepuHcKuii KanuTain (42%). Pe-
3Ke BCero HaceJieHue puberaeTt K pa3HOTO pona Kpe-
IuTaM — 00Gpa3oBaTeIbHBIM U JIOTHBIM Ha HEOT-
JIOXKHBIE HYXKIHI (110 2% COOTBETCTBEHHO), K 00ecte-

BECTHUK POCCUNCKON AKAIEMHUU HAYK
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YeHUWIO TbTOTHBIMM IIPOIYKTaMHU B ToBapaMH (110 3%
COOTBETCTBEHHO).

CaMbIMu BOCTpe60BaHHLIMI/I MEpaMM IMMOAACPKKHN
CEMbU C AE€TbMU, ITIOMUMO OJC€HEXKHBIX BbIIJIAT, ABJId-
I0TCA KOHCYJIbTaTUBHO-MCIAMIIMHCKHWE YCIIYyIvu, OO0-
ITOJTHUTEJIBbHOC O6pa30BaHI/IC JJIsT ,I[GTCI?'I, a TaKXe€ IMo-
MOIILb B TPYAOYCTPOMCTBE C BO3MOKHOCTBIO PAOOTHI
no rubkoMy rpaduky. MeHbllle BCero HacelieHUue
HYXDa€TCAd B OKa3aHUMN OBITOBBIX ycCiayr, opraHu3a-
1IMM CEMEMHOTO Aejia U yXoAa 3a HETPYI0CIIOCOOHBIM
YJIEHOM CEMbU.

OO0HapyXuBaloT ceOsl MOJOBO3PACTHBIE PA3INYUS
B OIIEHKE BOCTPEeOOBAHHOCTH OTHEIBbHBIX Mep. Ha-
mpuMep, IOTPeOHOCTh B KOHCYJIbTaTUBHO-MEIU-
LIMHCKUX YCJIyrax okasajachb Haubojiee BBICOKOI Y
XeHIIuH B Bo3pacte 30 jreT u crapie (tabi. 2), a B
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JIOTIOJITHUTEJIFHOM O0Opa3oBaHWM IETEil U B IIOMOIIU
O yXOIy 3a PeOEHKOM IOIIKOJIBHOIO BO3pacTra —
cpenu xXeHIH U My>kuuH 30—40 net. Cpeau MoJio-
Obeix XeHIMUH 17—30 nmer Haubojee MOITyJISIpHAS
Mepa — TPYAOYCTPOMCTBO C BO3MOXHOCTBIO paOOThI
o rudoKoMy rpaduky, a cpeay XEHIIUH CPEIHETO
Bo3pacta (30—40 neT) BaxXHa ITOMOIIb B IIPUCMOTpPE
3a peOEHKOM IITKOJIBHOTO BO3pacTa, OpTaHU3alIns ce-
MEWHOro OTAbIXa U JOCYTA.

Bricokast moTpeOHOCTh B KOHCYJIbTaTUBHO-MEI -
LIMHCKUX YCIyrax 0OHapyXuiaach y pecrioHIEHTOB 13
MBanosckoit 1 CBepmIOBCKOI obOnacTeit, B IOIIOJ-
HUTEIBHOM OOpa3zoBaHUU aeTeil — u3 CTaBpOIoiab-
ckoro kpas, Pecniyonuk bamkoproctaH u Tatap-
craH, CBepIJIOBCKOI 00J1acTH, B TTIOMOIIU MO YXOAY
3a pe0€HKOM JIOIIKOJBHOTO Bo3pacTta — u3 MIBaHOB-
cKoit obsactu, CTaBpoOIIOJIbCKOTO Kpasi U Pecry6iu-
k1 Tarapctad. O HEOOXOOIUMMOCTH ITOMOIIY B IIOMCKE
JIOTIOJTHUTEIbHOM paboThl Yallle 3asiBJSIU KUTEIN
MockoBckoii obnactu 1 CTaBpOIIOJbCKOTO Kpasi, B
MPUCMOTpPE 3a PEeOEHKOM IIKOJIBHOTO BO3pacTa —
CraBporonbckoro kpast u Peciyoanku TarapcraH.

ITo MHEeHUIO OIPOIIEHHBIX, CAMBIMU Ba>KHBIMU
HaIpaBJIeHUSIMU AESITEIbHOCTH MO YKPETUIEHUIO ce-
Mbu B Poccum SBISIIOTCS: BBeOEHHE ITOCTOMHON
OIIaThl POAUTEIBCKOTO TPYIA; MPEAOCTABICHUE XK1 -
JIbsI HYXXIAIOIIMMCSI CeMbsSIM; BBEIEHHE KPYITHOIO
mocoOusi Ipu PoKAeHNN peOEHKA, a TaKKe ITOCOOUST
Ha pebEHKa B BO3pacTe IO TPEX JIeT B pa3Mepe Mpo-
KMTOYHOTO MUHUMYyMa IIJIsl T€X ceMeii, 4eil JoXxon
HIKE CPETHET0; YaCTUIHOE MOTrallieHUe KpeauTa Win
cyocuauy Ha TIpuoOpeTeHne Xibs (IIpU POXASHUN
MEPBOTO U BTOPOro peOGEHKa) WU TOJTHOE €To TTora-
IIEHUE IIPU POKICHUN TPEThEeTro pedE€HKa; odecmede-
HUE TapaHTUil MOJIy4YeHUsI AEThbMU Ka4eCTBEHHOIO
npodeccruoHaIbHOTO 0Opa3oBaHUs. Pexe Bcero pe-
CIIOHIEHTHI OTMEYAIM 3HAYMMOCTh TaKHUX Mep, KaK
dopMHupoOBaHNE HETATUBHOTO OTHOIISHMS O0OIIIeCTBa
K MpepbIBaHUIO0 OEPEMEHHOCTH U BBElIeHUE 3aKOHO-
JTaTeJIbHBIX HOPM, YCJIOXKHSIOIIMX IIPOLIETypy pPa3Boaa.

B 11ie10M HaceneHME TOCTATOYHO BBICOKO OLIEHM-
BaeT T€ MEpPHl TOCYIapCTBEHHOM ITOMIEPKKIA CEMEM,
KOTOPBIMU OHU ITOJIb30BaAJINCh. Tak, 47% orpolieH-
HBIX OLICHUJIM UX 3HAYMMOCTh Ha 4 1 5 0aJUI0B 110
5-6aymnpHOH mKaje. C4MTaIOT NOIyYeHHYIO ITOMOIIb
Majio3HaunMoit 9% pecnoHaeHTOB. HauGosmbliyo
YIOBJIETBOPEHHOCTh T'OCYJapCTBEHHOII ITOMOIIBIO
MIPOAEMOHCTPUPOBaIN Xutean CBepmIOBCKOM 00-
nactu (B cpenHeM 3.8 Oaia), a caMbIMU TpeOoBa-
TEeJIbHBIMU OKa3aJINCh KUTeJI1 MOCKOBCKOI 00J1acTU
(2.9 6anna).

MHDOpMUPOBAHHOCTL CeMeil 0 PernOHATBHBIX
Mepax TMOMIEPKKM MOXKHO OXapaKTepu30BaTh Kak
JIOBOJIbHO HU3KY10. [Tpu 3TOM G0oJbliie 0OCBEIOMIIEHBI
B TaHHOM BOIIpOCE XEeHIIMWHBI B Bo3pacte ot 30 mo
40 net, Xy>ke THPOPMUPOBAHBI MOJIOABIEC XKEHIITUHBI
(17—30 5eT) 1 My>K4YMHBI BceX BO3pacToB. OCHOBHBI-
MU pecypcamMiu MOIydeHUS MHGOPpMAIINT O BUIAX ITO-
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MOIIIM CEMbSIM BEICTYIAIOT ceTh MHTEpHET, 3HAaKO-
MbI€, COCeIu U IpYy3bs, TeJe- U paauonepeaadu, a
TakXe MyOauKallMKy B TeyaTHbIX u3gaHusix. Eciu k
WCHoJb30BaHUI0 VIHTepHETa ¢ 3TOil 1ienblo valle
npuberaroT xeHIIUHBI 30—40 jeT, To K MHpOpMauu
neyaTHeIX CMU u Tene- u paguonepenad — npeacra-
BUTEIU cTaplieili Bo3pacTHOM rpymiibl (40—50 neT).
TpeTh oIpoOIIEHHBIX BBIPA3UIN ITOTPEOHOCTh B JIO-
MOJTHUTEJIbHOM MH(MOPMUPOBAHUU O BOZMOXKHOCTSIX
MOJIYyYEHUSI TOCYNApPCTBEHHON IIOMOIIUA CEMBSIM.
I1pu 3TOM camMbIM ONYJISIPHBIM UHGOPMALIMOHHBIM
WCTOYHUKOM SIBJISIOTCS TeMaTudeckue caiitel B MMH-
TepHETE.

Haubonee ocBemTOMIEHHBIM O MEpPaX PErMOHaIb-
HOI CeMEMHOI TMMOMUTHUKU 0Ka3aJloch HaceiaeHue Bo-
Jnoronckoii obimactu m Pecnyonmku bamkoprocTan
(XOpOoI1I0 WM MOJHOCTHIO OCBemOMIIeHBI 35 u 32%
PECIIOHIEHTOB COOTBETCTBEHHO). MEHbIIYI0 WH-
GOPMHUPOBAHHOCTL OOHAPYKMIIM PECITOHASCHTHI M3
MBaHoBCKOI 001acT 1 MOCKBBI.

B uenom omnpoc mnokazai, 4Tro MOIABJSIONIEe
OOJIBIIMHCTBO POCCUSIH CUMTAIOT HEOOXOIMMOI MO~
JIIEPXKY CEMBbM CO CTOPOHEI TOCyIapCTBa, MPHUYEM
KaXXAbIM MSTHIM ONPOLLIEHHBIN MOJIaraeTcs TOJIbLKO Ha
rocyaapcTtBo. B kauecTBe Ipyrux areHToB MOAIEPXK-
KM CEMEM peCIOHICHTHI Ha3bIBaJk OM3HEC (B paMKax
MOBBIIIEHNSI €Tr0 COLMAJbHON OTBETCTBEHHOCTH),
HekoMMepueckue opraHusauuu (HKO) u cemeiinbie
OO0BLEIMHEHUS.

JlaHHbBIE 5KCHEPTHBIX WHTEPBBIO PACIIUPSIOT U
JIOTIOJTHAIOT 3HAHUSI, TOJTyYEHHbIE B MACCOBOM OIPO-
ce, MO3BOJISIIOT BBISIBUThH MTPOOEJIbl U MEPCIEKTUBHBIE
HampasJICHUST COLUAIbHO-IeMOTpapruIecKoi moan-
TUKU. B 1aHHOI cTaThe NMPUBOAUTCS aHAIU3 UHTEP-
BBIO TIPEACTABUTEIIEN UCTIOTHUTEIBHON U 3aKOHOA-
TeJIbHOM BiacTu u pykooauteneit HKO.

PE3VJIBTATBI OITPOCA SKCITEPTOB —
IMPEAJCTABUTEJIEN OPTAHOB BJIACTU

IIpencraBuTeM OpraHoB BJIACTU YKa3bIBalOT Ha
aKTyaJIbHOCTb M 3HAUYMMOCTh MPOOJIEM COLIMAIBHO-
neMorpadrIeckKoro pa3BuThs Kak Poccun B 11e10M,
TaK U OTIEJIbHBIX permoHOB. B KauecTBe HaubOoJiee
OCTPBIX JeMorpaduuecKux mpodaeM 3KCIEPThl Ha-
3bIBAIOT: HU3KYIO POXIAEMOCTb, BBICOKYIO CMEPT-
HOCTb, CTapeHMe HaceJeHMsI, MUTPAllMOHHBIN OTTOK
B KpynHble Topona. [IpuBenéM HEKOTOpble MHEHUS
ONpPOIIEHHBIX.

“Hauboiee ocTpoit memorpaduieckoii mpooie-
Moit st Poccum m CTaBpOITOIBCKOTO Kpas SIBIISIETCS
yObUTb HacemeHus. Ha cHUKeHue poXIaeMOCTU B
CTaBponoILCKOM Kpae, TaK Xe KakK U B 11eJioM B Poc-
cuiickoit @enepali, oka3biBaeT BIMSIHUE COKpa-
IIeHUe YMCia XEHIIUH PernpoayKTUBHOTO BO3pacTa
(20—39 net)” (CTaBpoOIOJbCKUI Kpait).

“Jlemorpacduyeckue TpodaemMbl Haileil Pecry6-
JIUKW, KaK ¥ IPYrux cyOobekToB Poccum B 11eyoM,
Ne 12
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OIMHAKOBLI. BO-TIepBEIX, Y HAC OUYeHb HU3KAST POXK-
JIaeMOCTb, KOT/Ia ITOKOJIEHUE pOIUTENCH, He 3aMellia-
eTcsl TIoKoJieHueM jeTeii. Y1 BTopoe, y Hac OYeHb Bbl-
COKME TOKa3aTelil YpOBHS CMEPTHOCTU, HU3Kas
MPONOIKUTENBHOCTD KU3HU. B Pecrmybimke Tak ke
ocTpas nmpobyieMa — MUTPALIMOHHBII OTTOK Hacese-
HUs1, KOTOphIid B 2020 romy HEMHOTO 0Ciad B CBSI3U C
naHgeMueit Koponasupyca” (bamkupust).

“IIpobnema, cBsizaHHas ¢ Murpauueii. /Ia, ¢ Mmu-
rpammei B 1eJIoM cuTyalus Takas, 9to 10 2020 roma
MBI HaOMIOaJIM MUTPAIIMOHHYIO YOBIIb, JIOOU ye3-
xKanu. OCoOeHHO 3TO Kacajoch OJau3JiexXallux K
KpYIHBIM ropoaaM Boirorpaackoii obiactu paiio-
HOB. B OCHOBHOM ye3XaloT Te, KTO POXKAET, TO €CTh
TPYAOCHOCOOHKIE TpaxmaHe (pepTUILHOIO, perpo-
JYKTUBHOTO Bo3pacTta... Ho Henab3s 3a0bIBaTh, U O
CTapeHUU HaceJeHUsI, KOTOPOe Mbl HaOJII0daeM U B
CTpaHe, U B peTMOHE, KOHEYHO, OHO CKa3bIBaeTCS Ha
YpOBHE AeMorpaduuecKoil Harpy3Ku, KoTopast pac-
TET B pernoHe” (Bomrorpan).

Psn skcriepToB yKa3pIBalOT Ha TaKylo MpooJemy,
KaK CTapeHWe HaceJIeHMs, a TaKKe OTMeJaloT Hera-
TUBHBIC TCHICHIIMU B OpavYHOCTH.

“Tak e KaK 1 B 00JbIIIMHCTBE pernoHoB Poccuu,
B MocKoBcKo#i 06/1acTy HabItoaaeTcsl TEHASHIIUS K
MOCTEIIEHHOMY CHMXKEHMUIO IOJU TPYAOCIOCOOHOIO
HaceJeHUs U yBeJIMYEeHUWE O HacCeJICHUSI cTaplie
TPYIOCTIOCOOHOTO BO3pacTa, 4YTo B IepCIieKTUBE MO-
JKET HETAaTMBHO CKa3aTbCd Ha pBIHKE Tpyaa, IpUBE-
CTU K Ae(ULUTY COLUATbHBIX PACXOIOB PETUOHAIb-
Horo OromxeTa...Hucno pa3BoJOB AOCTUTaeT Oosee
MOJIOBUHBI OT YMCJIa 3apEruCTPUPOBAHHBIX OpPaKoOB.
Hes3HauuTtenbHBIN pOCT YKCIa 3aKJIIOUEHHBIX OpaKkoB
COIIPOBOXIIAETCSI POCTOM umciaa pa3BomoB” (Moc-
KOBCKasI 00J1acTh).

OCHOBHBIMHM TPUYMHAMM CJIIOXHOM meMorpadm-
YeCKOI 0O0CTaHOBKM, IO OIIEHKAM 3KCITePTOB, SIBJISI-
I0TCSl HEOJIaronpusITHas SKOHOMUYECKasl CUTYallus,
HU3KUM YpOBEHbB KU3HU HAaCEJICHUS, HEIOCTYITHOCTD
KWIThSI, TIPEXKIE BCETO TSI MOJIOOEXM, HU3KasT MO-
paJIbHO-HPABCTBEHHAS [IEHHOCTb CEMbHU.

T'oBopst 0 Mepax coLManbHO-AeMorpadudecKoit
MMOJIMTUKHU, DKCIIEPThI OTMEYAIOT, UTO 3a MOCIETHUE
TpU ToJa OBIJIN CACIaHBI JOCTATOYHO CEPhE3HBIC II1a-
T4 B HaIpaBJICHUM YJIy4dIleHUs aeMorpadriyecKoi
cutyanuu. B kadecTtBe HanboJjee 3(HEKTUBHBIX MEp
CEeLAIMCThI HA3bIBAIOT MATEPUHCKUM KaITUTAI, CO-
UaIbHYIO TIOMOIIb U MOMIEPXKY Majaoo0ecreueH-
HBIX 1 MHOTOJIETHBIX ceMeil, ceMeil MTHBaIUIOB U Je-
Teii-UHBAJIMIOB, BHITLIATHI OTAEIBbHBIM KaTErOpUSM
ceMeii ¢ IeTbMH, OepEeMEHHBIM KCHIIIUHAM, JIbIOThI
10 UTTOTEYHOMY KpeaIuToBaHUIO. [IpuHUMaeMble Me-
PBI, TI0O MHEHUIO 3KCIIEPTOB, B LIEJIOM CITOCOOCTBYIOT
yCHJICHUIO AeMorpaduueckoit 6e3omacHoctu Poc-
cun. B To ke BpeMsI Halo YUYUTBIBATD, UYTO MEHSIOIIA~
SICS COLIMAJIbHASI PeaJIbHOCTb OKA3bIBAeT CYIIECTBEH-
HOE€ BJIMUSIHME Ha TEMIIbl JTOCTVKCHMSI HaMEUYEHHBIX
LIeJIEBBIX TTOKa3aTeeii.
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“4l cumraro, 4To OHM (Mephl AeMorpaduIecKomn
MOJIMTUKUA) HEAOCTAaTOYHBbI. OHU HE COOTBETCTBYIOT
IJIyOWHE TOTO Kpusuca, KOTophlii cymiectsyet” (Hu-
JKeTopozackKasi 00J1acThb).

“Cka3zaTh, UTO 3T Mephbl MO3BOJISIT PEIIUTh Ha
100% npobaeMbl, KOHEUYHO Xe HET, HO TeM He MeHee,
CHU3UTh PUCKU U CHU3UTb HANPSKEHHOCTb OHWU,
0e3ycioBHO, o3BoasaAT” (MBaHOBCKasi 00JIacTh).

DKCIepThl BBIIEISIOT PN HapaBIeHUM deMO-
rpacpU4YeCKOM MOIUTUKU, TPEOYIOIINX BHUMAHMUSI.

IlepBoe HampaBieHUE CBSI3aHO C YIYYIIIEHUEM CO-
LIMAJIbHO-9KOHOMUYECKOM CUTYyallu, MOBBIIIIEHEM
YPOBHS 1 KadecTBa XXKM3HU HaceneHus: “Hy u camoe
IIaBHOE 3TO — 3KOoHOMMKaA. He Oynet paboraTh 3K0-
HoMmuKa B Poccuu, B HallleM peruoHe, He OyIeT HUYero.
Hamo mckath TOYKM pa3BUTHS, HOBBIE MEXaHU3MEI
noaaep>KK1 9KOHOMMWKHU, YTOO OHA pa3BUBanach. Jjs
MPUBJICYEHUS UHBECTULIMIA, YTOO MOSIBISIIUCH HO-
BBI€ IIPOMU3BOACTBA, YTOO BOKPYT 3TOr0 HA TEPPUTO-
pUIO MpUTEeKaIu JIOI1, pa3BUBajaCh COOTBETCTBYIO-
mast uHgpacTpykrypa. KoMmruiekcHoe pa3BuTue Tep-
puTOpuii, eMy Hamo OOJbIle yAeaITh BHUMaHUS
(Bomoronckast o61acTh).

“Korma MBI HauMHaeM OOCYyXHaTh 3Ty TeMY, MBI
TOBOPUM: CO3MAalTe JIOAIM padbouyue MecTa, TO €CTh
MOAHUMUTE 3KOHOMMKY B KOHIIE KOHIIOB, UTOOBI
KaXIbI 4eJI0BEK MOT paboTaTh TaM, Ile OH KUBET,
YTOOBI OH HE MOKKJIAJl CBOE MECTO XUTEJIbCTBA, YTO-
OBl OH He ye3aJl U He OCTaBJIslI CBOIO ceMblo (0CO-
0OEHHO B CEJILCKMX paitoHax BooOIIIe paboTaTh HETAE).
A Korga Bce OymyT padboTaTh, TO CMBIC]I MaTepralb-
HBIX TTOcoOUIi B Kakoii-Tto yactu yuner” (Huxero-
polckast o0JIacThb).

BTopoe HampaBieHUE IIpearojiaracT COnpoBOXK-
JIeHUe POCCUMCKOM CeMbM HE TOJBKO B TPYIHBIX
JKM3HEHHBIX CUTYallMsIX, HO HA BCEX BaXKHBIX 3Tarax
pa3BUTHUS B TOM 4YMCJIE U OJIaTrOIIOJIydHOI ceMbU (B
CBSI3M C CO3JAaHUEM CEMbHU, MPUOOpPETEHHEM COO-
CTBEHHOTO XWJIbsl, POXICHUEM TIepBeHIIa U TTOCIe-
IYIOIIMX IeTeil 1 aAp.). 3AeCh TpeOyeTCst IOMOIIb KBa-
TMGULUPOBAHHBIX CEMEMHBIX TICUXOJIOTOB, Bpauei,
CIIELMAJIMCTOB MO COLIMAJIbHOII paboTe ¢ ceMbeil U
JIIETbMU, CIICLIMAJIMCTOB IO PabOTe ¢ MOJIOAEKDIO, IO
MIPUCMOTPY U yXony 3a AeTbMU. OTHAKO 3TUX CHCIIU-
aJINCTOB SIBHO HEIOCTATOYHO, OTCYTCTBYIOT CUCTEM-
HBIE TIOIXO0IbI K UX IIPOodheCCHOHATBLHOM MMOATOTOBKE
U TPYJOYCTPOMCTBY MO CIIELIMATbHOCTH.

“Mep npuHSATO HA caMoM JaeJjie MHoro. M KkoHed-
HO, MHOTUM ceMbsiM oHM Tiomoryiu. Ho s Bcerna Bbi-
cTymnaro 3a OObIYHYIO0, HOPMaJbHYIO, 310POBYIO CE-
MbIO. A 0O4eHb MHOTHE MEPhI MOAAEPKUBAIOT HE 3TU
cembu. KpomMe KOHKpPETHBIX BBITJIAT B MEPUOJ, TTaH-
JIEMUU, OHU TIONEPXKMBAIOT MaJOUMYIIIME CEMbH,
MHOTOJIETHBIE CEMbU. A €CJI 3TO OTBETCTBEHHA Ce-
MbsI, KOTOpasi BOCIIMTbIBAET JETei, NeTu Oaaromno-
JIy4HbI€, POJUTEIN HECYT OTBETCTBEHHOCTh. IMEHHO
3Ta CeMbsl MOJyyaeT MeHblie Bcero. JleMorpaduue-
cKasl TOJIMTMKA JOJDKHA ObIThb HallpaBjieHa Ha
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OONBIIYIO 4YAaCTh JIIOAEH, KOTOPbIE COCTABISIOT
OOMBIIYIO YacTh TPyIOCIocoOHOTro HaceineHHMs. Ha
CeMbU, KOTOPHIE e11I€ MOTYT pOXaTh IeTeii. A 3TO Kak
pa3 cTUMynupyeTcs HemocTaTouHo” (Bomoroackast
00J1aCTh).

Tpetbe. HemanoBaxkxHoe 3Ha4YeHHWE, IO MHEHUIO
MpeACTaBUTENIE BJIACTH, UMeEeT He TOJILKO MaTepu-
ajbHast U (PMHAHCOBasl ITOMOIIb, HO U (DOPMUPOBA-
HUE UACOJIOTUH, B COOTBETCTBUM C KOTOPOM CEMbS U
ceMeiiHble LIEHHOCTH MMEIOT IMPUOPUTETHOE 3Haye-
HUE, TPAHCIIAL MOJIOXUTEIBHOIO 00pa3a 61aromo-
JIYIHOI CEMbU C AETHbMU B OOIIIECTBE.

“41 6B pazment Bce Mephl Ha 1Ba 010Ka. I1epBroIit
010K — (PMHAHCOBBIE MepHI IOANEpPXKKU. M o4YeHb
BaskHas BTOpast YaCTh — 3TO UAEOJIOTUSI, DOPMUPOBa-
HUE UAEOJIOTUU O MPUOPUTETHOCTU CEMbH, IIOTOMY
YTO, K COXAJICHWIO, HaIlli CPEACTBAa MAacCCOBOM WH-
dopmanuu GoOpMHUPYIOT HEMHOTO APYroe OTHOIIe-
HUE, CKaxKeM, He IIPOTUBOIIOJIOXHOE, HO TOYHO He
COOTBETCTBYIOIIIEe TOMY, UTO Hano” (Boarorpanckas
00J1acThb).

“Ha ceromHSIIIHMIT TeHb MOXXHO CKa3aTh, YTO Me-
pPBI MaTEpUATIbHO-CTUMYJIUPYIOIIETO XapakTepa ceos
ucyeprnaiu. MeHsieTcs aeMorpaduueckoe ToBeae-
HUE JIIoJeil, peIpOayKTUBHOE, CEKCyalbHOE ITOBEIE-
Hue. MBI y:Ke HUKOTIIa He BEpHEMCS K TTPEKHE MO-
JleJn poxxaaemMocTu, cembu. Ceituac 3agaya, IOMUMO
Mep MaTepuaJabHOIO XapakTepa, yIeIsITh BHUMAaHUE
BOCIUTATEIBHO-TIpOTIaraHANCTCKUM MepaM™ (bari-
KUPUSI).

DKcnepThl TaKXKe OTMEYAIOT, UTO 3HAYMMYIO POJIb
B paboTe ¢ HaceJleHWEM UTpaeT JOCTYITHOCTb U OT-
KPBITOCTh MHGPOPMAILIMOHHBEIX pecypcoB: “Camas
OoJblias mpobJieMa 3aKJIF0YaeTcsl B HeIpO3pauyHOCTHU
npeanpuHuMaeMbiXx Mmep. M uem 6oJbIle 0 HUX OyayT
TOBOPHUTH, M YeM OOJIbIIIE OHU OYIYT OTKPHITHI, TO-
CTYITHBI U ¢ OOJIBIINM YYacTUEM HaceJeHUsl, TeM 3TO
oymeT 6osee 3(phEKTUBHO U BOCIPUHUMAEMO 031 -
THUBHO HaceleHueM. [ToToMy 4To BCE UTO BOCTIPUHM-
MaeTCsl B IUThIKW, BOCIPUHUMAETCS B CBSI3U C OTCYT-
ctBueM uHpopmauuu” (Tatapcran).

MHorue 3KcnepThl — NPEACTABUTENIN PETMOHAb-
HOIi BJIaCTU OTMeYajid, YTO CeAyeT YTOUHSITh IeMO-
rpadpuuecKkre 3amadr UISI KaXIOTO0 KOHKPETHOIO
cyonekTa Poccmiickoit @enepanum, 3aKperisaTh UX B
COOTBETCTBYIOIINX MAaCIIOPTaX PETMOHAJIBHBIX IeMO-
rpapuIecKux IIPOEKTOB, C OIpeAcieHuEeM Kpyra OT-
BETCTBEHHBIX JUII. PernmoHanbHble AeMorpadude-
CKME TIPOEKTHI JOKHBI OBITh OCHOBAHBI HA aKTyaJlb-
HBIX JAHHBIX PETrMOHAJILHON CTATUCTUKU, MHEHMSIX
9KCHEPTOB. AHAIM3UPYs CIeIn(GUIEeCKUe Permo-
HaJIbHBIE TIPAKTUKKU B cdepe geMorpaduu, ciemyeT
OTMETUTh, YTO OCHOBHOE BHUMAaHUE yIAEJISIETCS MO/~
JIepXKe ceMeil ¢ IeThbMH, B YaCTHOCTH MHOTOJIETHBIX
ceMeil, a TakKe MPUBJICYCHUIO MOJIOMEXU U MOJIO-
IBbIX cIienuanucToB. IlpuMmedaresieH ombiT Bojro-
rpaacKoii 061aCTH, TIe IIPOBOIUTCS OObIIAas paboTa
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10 OpraHM3aln MaTCpI/IaJIbHO—(l)I/IHaHCOBOI‘ﬁ IIOMO-
I 1 MOPaJIbHOI'O IOOLIPECHUA CeMeil C IeTbMMU.

“¥Y Hac HeCKOJILKO peTMOHAIbHBIX Mep: TaKUe pe-
TMOHAJIbHbIE MEPbI, KaK POAUTENbCKUIA KaruTajl Ha
pOXIeHUE TPEThEro U Mocaeaylolero pedéHka, exe-
MecsyHasl NEeHeXHas BblIIaTa MHOTOJETHBIM Ce-
MbSIM Ha OIJIaTy KOMMYHaJIbHBIX YCJIYT, €CTb €Xe-
KBapTajibHasl BbIIJIaTa Ha KaXJI0TO pebEHKA U3 MHO-
TOJIETHOM CeMbH, €CThb BbIIJaTa JJis MOATOTOBKHU K
ITKOJIe Ha KaxXIoro peOEHKa. Y Hac 3TH Mephl Aei-
CTBYyIOT 0e3 y4yéTa goxonoB. B pernone c 2015 roga
MHOBBIIIEH pa3Mep aIpeCcHOro Imocodus Ha pedEHKa
WMEHHO U3 MHOTOAETHOI ceMbu. KpoMe BbIIIaT, B
pEerMoHe M TPaHCHOPTHBINA HAJOT PEeryJIupyeTcs st
MHOTOJIETHBIX CeMe, U MPenoCTaBlIeHUe 3eMeJIbHO-
ro yyacTka, U o(popMJIEHUE UTTOTEYHBIX KPEAUTOB Ha
JITOTHBIX YCIOBUSAX. M TO, YTO KOMITJIEKC TOTIOJTHU -
TeJIbHBIX Mep, KOTOpble NEMCTBYIOT B peruoHe 3¢-
(heKTUBEH, IEMOHCTPUPYET €XKETOMHbIM POCT YMCa
MHOTOAETHBIX CEMENA.

...Ecliu B 11€J10M TOBOPUTD, TO TIO PsIy HampaBJie-
HUH TaKOW KpaCHOM JIMHUEH IIPOXOAUT UMEHHO MO -
Jiep>XKa B 1LIEJIOM CEMbU, UMelolllell peOeHKa, HO U,
KOHEYHO, 3TO KacaeTcsl MHOTOJAETHON CEMBU... DTO
BbIpaXkaeTcsl HE TOJIbKO B IEHEXXHBIX BhITLIATaX, y HAC
€CTb TaKue MEPbl MOPAJIbHOTO TOOIIPEHUsI, KaK To-
YyE€THBIN 3HaK “MartepnHcKas ciaBa”. M oH exeron-
HO Bpy4aeTcsl Ha nmpuéme ryoepHaTopa” (Bojrorpan-
cKasi 00J1acCTh).

B Pecniy6nuke TatapcTtaH mpoBOOUTCST OObIIasK
paboTa o yaydlieHUo neMorpacduuyeckoil CUTyalum
3a CUET MOAJIEPKKU MOJIOJBIX ceMelt, pocTa poxiaae-
MOCTH, a TakK>Ke MPUBJIECYEHUST HACEJIEHUS, MOJIOJE-
KU, crieuuanuctoB u3BHe. [lomynspusupyetcs mpo-
€KT T10 TIPUBJIEUEHUIO MOJIOABIX CEMEN U crieluain-
CTOB.

“OmnmHa 13 1mpo0byieM — 3TO MpoobJieMa OTTOKA Hace-
JICHUSI U3 CeJIbCKUX PaliOHOB, TO €CTh B OOJIBIIIME TOPO-
J1a JIFOAM emyT, €CJIM TOBOPUTH IIpo TarapcTaH — mmpeknie
Bcero B KazaHb, B MEHBIIIEH CTelIeH!, HO ToxXe — Ha-
oepexHble YenHBI 1 AJIbMETbEBCK, HY U BCE, MMOXKa-
nyii. B paiiloHBI HUKTO, KOHEYHO, €XaTh He XO4eT.”

«5l MoTy Ha3BaTh — pecITyoJIrMKaHCcKasl iporpaMmma
“Ham nBop”, ecnu roBoputh npo Pecryonmky Ta-
TapcTaH, 3TO pecIyOJIMKaHcKas uiau (enepaabHast
nporpamma “3gopoBbe” 1 “Ilapku u ckBepbl”. Bor
TpU, KOTOPBIE Ha CIyXy, C KOTOPBIMU ST CTAJIKUBa-
1och”» (TarapcraH).

Peanuzanus nemorpaguyeckoii IMOMUTUKHA SIBIISI-
€TCsl MEXXBEIOMCTBEHHOM 3aa4ueid, Ie rnepecekaror-
¢Sl UHTEPECHl MHCTUTYTOB COLIMAJILHOM 3alllMThI Ha-
CeJICHUSI, 3IpaBOOXpaHeHMs], 00pa30BaHUS, CTPOU-
TenbcTBa. PaboTa rocymapCcTBEHHBIX YUpeXKASHUMN
JIOTIOJIHSICTCSI IIPOCKTHOM NESITEIbHOCTBIO COLIATb-
HO-OpPHEHTUPOBAHHBIX HEKOMMEPYECKIX OpraHmn3a-
nuii. BaxkHbIM acriekToM 3 (GeKTUBHOM peann3alnumn
rOCyJapCTBEHHOI TeMoTrpaduiueCcKOM NOIUTUKHU SIB-
JISIETCST MEXBEIOMCTBEHHOE B3aMOIEIICTBUE B pe-
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IIEHUU AeMorparuuecKux MpoodJieM B peTMOHaX U B
Poccuiickoit @enepanyu B nejoM. OLieHUBasg ypo-
BE€Hb MEXBEIOMCTBEHHOIO COTPYIHUYECTBA, 3KC-
MEePTHl OTMEYAIOT KaK MOJOXKUTEIbHBIE, TAK U OTPU-
LaTeIbHbIe MOMEHTHI IAHHOTO Mpoliecca.

“Ecnu roBOpUTH MPO peruoH, To 8§ u3 10 6auios,
eciu ToBopUTh Tpo Poccuiickyio Penepanuio — 6
n3 10. MeXBeIOMCTBEHHOE COTPYIHUYECTBO — BTO
B3aMMOJEMCTBUE OPraHOB BJACTU C OOIIECTBOM, C
HaceJeHWEM, ¢ OOIIECTBEHHBIMI OpraHU3alusIMU 1
ousHecoMm. To ecTb TPEYroMbHUK — BJIAcTh, OOIIeE-
CTBO, Ou3Hec. BOT 3TOT TpeyronbHUK, Ha MO B3IJISI, —
HauboJee 3(ppeKTUBHOE coTpyaHUIecTBO. Kak pas-
TaKM 3TOr0 B3aMMOACMCTBUSI U HE XBaTaeT. ¥ Hac
OOBIYHO B JIy4llIleM cJlydyae BJIaCTb oOpalaercst K Ha-
CEJICHUIO C TOYKM 3PEHUSI COTJIACOBAaHUSI C HUM MU-
HUMaJIbHOIO, YTOOBI MPOCTO HE IPOTECTOBAIU, HE
bacToBa/iM, HO HE CUJIBHO BOBJICKAIOT €T0 B IIpollec-
Chl. A eCc/ii TOBOPUTbB O OM3Hece, 00 MHTepecaxX Kanu-
Taja, TO 3T0 BooOIIe He yunTthiBaeTcs” (TatapcraH).

“K coxaneHulo, y KaxXJa10ro Be1oMCTBa CBO MH-
Tepec. BOT g He BUIENT HM OMHOTO 3aceIaHus TI0 JIe-
Morpaduu B perMoHe, He CIIbIIIAa] HUYEro B peTMOHE
3a MOCJEeOHUE MSTh JIET, IIe Obl ObLIO CEpbhE3HOE
MEXBEIOMCTBEHHOE COBEIIaHUE ¢ TYOEepHATOPOM 10
nemorpadun” (Hukeropoackasi 00J1acTh).

B ycnoBusix HegoctaTouyHO 3(PGEKTUBHOTO MEXK-
BEIOMCTBEHHOIO COTPYIHUYECTBA SKCIIEPTHI TpeI-
JIaraloT psiI HANpaBJICHUM YIIydIIeHUS CIIOXKUBIIEH -
cg cutyanuu. K HUM MOXHO OTHECTH:

* COBEpIIEHCTBOBaHME HOPMATUBHO-IIPABOBOM
0a3kbl B chepe nemMorpadIecKon MOJIUTHUKA: “lomk-
HEBI OBITh KaK1e-TO CUCTEMHEBIE pellIeHNs Ha YPOBHE
PYKOBOACTBAa PETrMOHOB, Ha YpOBHE PYKOBOICTBA
ctpaHbl. Bce T mporpaMmbl perjiaMeHTUPYIOTCS
KOHKPETHBIMU YKa3aMHU, IIpUKa3aMu, HOPMATUBHBI-
MU JOKYMEHTAMU 10 peanu3annu. M3MeHeHne 3TUX
HOPMaTUBHBIX OCHOB nacT pe3yiabTar” (TatapcTtan);

* co3laHue eAUHOro KOOPAUHUPYIOIIETO OpraHa,
3aHMMAIOIIErocs BoIlpocaMu AeMmorpaduu: “Y Hac
IO CUX TTOp B pecrnyosimke, 1a U B Poccum B 11e10M,
HET CTPYKTYpbl, KOTOpasi Obl 3aHUMaJach JAeMorpa-
duyeckoii monuTukoii B ueom. Ecnu 6pars Pecriy0-
JIVKY, TO Y HaC HECKOJIbKO BEIOMCTB, KOTOPbIC 3aHU-
MaloTCsl OTHEJbHBIMU JeMorpaduiecKuMu mpoodJie-
mamu” (bamkupus);

* MOBBIIIEHWE KBaJU(MUKALMU CIIELUATNCTOB-
nemorpadosB: «HeoOxomnMo pa3BUBATh MEXKMYHUIIA-
MaJlbHbIE, MEXPETHOHAIbHBIE, MEXIYHAPOIHBIE MPO-
eKThI B cpepe neMorpadum, ComeiicTBOBaTh MOATOTOB-
Ke KBajn(UIIMPOBAaHHBIX CIIELIMAIICTOB B 3TOi1 cepe.
B manpHeimeM Heo6GXoOUMO pa3paboTaTh M BHEOAPUTH
B POCCHUICKYIO CHCTEMY OOpa3oBaHUSI 0Opa30BaTelIb-
HbI ctaHmapT “demorpad”» (MocKoBcKast 00J1acTh).

Paccyxnasgs o poau colualbHO OPHEHTUPOBAH-
Heix HKO B pemeHun couumanbHO-AeMorpadude-
CKUX IIPO0JIeM B perioHax, 3KCIIEPTHl yKa3bIBaJIM Ha
pa3HoOOpa3yie UX IesITeJIbHOCTHU B 3TOM cdepe, KOTO-
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pasi HalleJieHa IJIaBHBIM 00pa3oM Ha paboTy C COLIM-
aJIbHO YSI3BMMBIMM KaTeropusIMU HaceleHus (IeH-
CUOHEPHI, IeTU, UHBAJIWIBI), Ha TIOMOIIb CEMbSIM B
TPYAHOM KM3HEHHOW CHUTyalluM, OJMHOKMM MaTe-
pPSIM U OTLIaM, BOCIIMTHIBAIOIINM JI€TEH, TPUEMHBIM
ceMbsIM. [To MHEHUIO 3KCTIEPTOB, NEATEIbHOCTh CO-
muaabHO opueHTUpoBaHHBIX HKO B 11€710M crioco06-
CTBYET peann3alliy HallMOHAJIBLHOro mpoekTa “Jle-
Morpacdus”. B To ke BpeMs psili 9KCIIepTOB yKa3bIBa-
€T Ha HeJOCTAaTOYHYI0O aKTMBHOCTb OOIIECTBEHHBIX
OpraHM3alMii B peanm3alldv liejieii nemorpadude-
ckoii monutuku: “Ho moka o Takux IpakTHUKax
(CO HKO mno nmemorpacduu) 1 TUIHO CIBIIIY BIEP-
BEIE, paboTas miaBoit yxe 14 metr. Hekommepueckue
OpraHu3ali UMEHHO 3TOT BOIIPOC HE OOCyXIaiu
HU ¢ KeM. [Toxayiicta — MBI TOTOBEL. I1ycTh mpues-
XKaloT, IpoABUTaoT U oocyxnaioT” (ExarepuHOypr).

Hpyras rpymnna crieuaiicToB, HAIPOTUB, OTME-
YyaeT JOCTaTOYHYIO aKTUBHOCTh U GOJIbIIIOE KOJUYE-
CTBO HaIlpaBJieHUH NEsITeIbHOCTU COLIMAIbHO OpH-
entupoBaHHBIX HKO B permeHn connaibHO-IeMO-
rpadryeckux TIpo0JeM B pEruoHEe, IIMPOKOE
MpuBJieYeHre OOIIECTBEHHUKOB K paboTe Trocynap-
CTBEHHBIX OpPTraHOB COLIMAJIBHOTO OOCITY>KMBaHUS.
DKcnepThl OTMEUYaloT, YTO OCHOBHBIMU IIEJIEBBIMU
kareropusiMu CO HKO sgBnstioTcs coumaibHO ys13-
BUMBIE TPYINbI HAceNeHUSs (TIEHCUOHEDPHI, 1ETU, UH-
BaJIiJIbl, MHOTOJETHBIE CEMbU).

«B pernone oyeHb akTuBHO padoratoT HKO. Ha-
npuMep, B pamkax “Crapllero HoKoJeHUus’ OHU
OUeHb aKTHMBHO BK/IIOUECHBI M pPabOTaIOT, TIPUIEM
O4YeHb MHTepecHO. M y HUX MHTEpECHbIE €CTh POEK-
Thl, KOTOpPbIE M TPaHThl BHEIMIPHIBAIOT, HAIIpUMED,
npoekT “ConmaibHbINA MapIIPYT”, KaK pa3BUTHE CO-
LIMAJIbHOTO Typu3Ma isl moxXubix. [1pemnaratorcst
MOpOoii HeCTaHIAPTHBIE, HEOPANHAPHBIE ITOIXOMbI K
paboTe ¢ JI0IbMHU CTapllero Bo3pacTa, Mo Ipojie-
HUIO aKTUBHOTO AoirojieTusi. C TOYKU 3peHUsT MO~
JIEPXKHN CEMbU M IEeTEH TOXKE €CTh O4YeHb MHOTO MH-
TEPECHBIX OOIIECTBEeHHBIX OpraHusauuii... OHH
pa3BUBAIOT pa3HbIe MPOEKTHI: “MHoroneTHbIi Bo-
rorpan”, “JlecrBuma”, “Ilmanera mercrBa”, “Ce-
MbsI”, pabOTalOT MMEHHO C IETbMH, C CEeMBbSIMHU C
netbMu. EcTh 1 0011ecTBeHHAs] OpraHu3alusi, KOTo-
pas 1eJeHampaBJIeHHO paboTaeT C CEeMBSIMH C
IeThbMU-MHBaIugamMu — “Jletu B 6eme”. D10 agarra-
LIS MOJIOABIX MHBAJIUAOB B YCIOBUSIX CAMOCTOSI-
TEJILHOTO MpoxXuBaHus» (Bojrorpamckast 001acTh).

«Ponpb coumanbHO opueHTupoBaHHbIx HKO ceii-
yac BO3pacTaeT. ITO CBSI3aHO C TEM, YTO OHM HE 3a-
HUMAIOTCS aJIMWHMCTPATUBHOI pyTtuHoi. Hamm
HKO B ocHOBHOM paboTaloOT C IETbMU-THBAIUIAMMN.
DTta HUIa Gosbllle Bcex 3aHdaTa. Eciam B3gTh “Be-
pac”, “IlepcriekTuBy”, “YMKy” B UkanoBcke, “Co-
3Benue” B BBIKCe, y HUX BCE-TaKM Y3KOHAmIpaBJIEH-
HBIE TIPOEKTHI OTHOCUTEJILHO ceMeil ¢ TeThMU-MHBA -
mupamu... CeMelinbiii HeHTp “Jlaga” mpencraBisieT
OoJiee IMMPOKUIL KOHTUHIEHT ceMeil: TPEHUHTH IS
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poIuTeseii, TOATOTOBKA K poAaM, paboTa ¢ 6J1aroro-
JIygyHbIMU ceMbsiMu» (Hukeroponckasi 00J1acTh).

“41 cauralo, 4To pa3BuUTa padoTa C ITOKUITBIMH IT0-
KOJIEHUSIMU B TOCJeOHEee BpeMs. DTO 30JI0TOE BO-
JIOHTEPCTBO U T.A. Y1 MBI BUIMM 3TOT 3(pdpeKkr. DT
OpraHu3aluu TOAHSJIUCh. DTO TeMa WHBAJIWUIOB.
ITon 3To Mpollle NOAYYUTh A€HBIU. DTO BaXKHOE Ha-
npapaeHue. [Ipexnae Bcero u3z-3a Toro, 4To AOCTYII-
Has cpeia JJisd HUX TakK U He co3laHa. OTo paboTa ¢
ceMbsiMu. OHa Toxe mnoryispHa. Bce popmbl, KOTO-
pble TOAAEPXKUBAIOT CEMbIO, TOKHBI pPa3BUBATHCS,
MX DOJKHO OBITH OoJibiire” (Bosoroackast 061acTh).

B meioMm OONMBIIMHCTBO 3KCIEPTOB CUUTAIOT, UYTO
OCHOBHasI OeSITeJIbHOCTh B chepe collraaibHO-IEeMO-
rpacM4ecKOro pas3BUTUSI PETMOHOB MOJDKHA OCY-
IIECTBJISITECS Ha TOCYydapCTBEHHOM ypoBHe. Colu-
anpHO opueHTHUpoBaHHBIe HKO “Moryr ocBauBaTh
HOBbIE METOIUKU, (DOPMbI, HO OHU MOTYT OBITb TOJIb-
KO JOITOJTHEHMEM K rOCyIapCTBEHHBIM IIPOrpaMMaM.
OcHoBHag paboTa B 3TOM HAaIIpaBJIECHUU NOJKHA
OBITh rocymapcTBeHHas. leMorpagus — 3TO rocy-
mapcrBeHHast mpoobiema. Poap CO HKO Toibko
BCIIOMOTraTeJibHasi, TOCKOJbKY AemMorpadusi — 3To
JOJIrOCpOoYHas 3agada’.

O6006111as1 MHEHHUSI 3KCHEePTOB OTHOCHUTEIbHO
W3MEHEHUI Mep CeMeiHO-aeMorpadIecKoi Imoan-
TUKA OTMETHUM, YTO OOJBIIMHCTBO CIELUATNCTOB
CUMTAIOT, YTO 3TU MEPHBI MOJKHBI MPUOOPECTU CHU-
CTEMHOCTb, YIPABISIEMOCTb, OCHOBBIBAThCS Ha TOJI-
TOCPOYHOM TTPOTHO3UPOBAHUM, PE3YJIbTATAX KOJU-
YEeCTBEHHBIX U Ka4yeCTBEHHBIX MCCIEIOBaHUMN, MHE-
HMU DBKcoepTHoro coobiectBa. K o0cCyXneHUIO
3aKOHONATEIIbHBIX WHULIMATUB HYXHO TIPUBJIICKATh
CIIeLMAJIMCTOB, UMEIOIIUX TpoduiIbHOE 00pa3oBa-
Hue — nemorpacdoB. Kpome Toro, CoBeplilieHCTBYS 3a-
KOHOMATEeNbCTBO B COLMalIbHO-AeMoTpadurueckoit
obJiacTu, HEOOXOAMMO YCUJIUTh €r0 OPUEHTAIIMIO Ha
Bcex rpaxnaH Poccuiickoit @enepanu, Bce poccuii-
CKHE CEMbU, BHE 3aBUCUMOCTH OT UX MATEPUAIIBHOTO
TOJIOXKEHW ST, HAJTMIUSI WU OTCYTCTBUS AETEA.

DKCrepThl MOYEPKUBAINU, YTO TOCYJApPCTBO YIe-
JIsIeT OOJbIIIOe BHMMAaHHE COLMAIbHO-IeMorpadpu-
YeCKOl MOJUTHKE, pealu3yeMble Mepbl HYXHbI U
CITOCOOCTBYIOT TTOIIEPKKe ceMeil ¢ neTbMu. Bmecte
C TEM B OTHOIICHUM IOCTMKMMOCTH ILejieil Halmo-
HaAJBHBIX MPOEKTOB MPOCMATPUBACTCS YMEpPEHHbII
ckenicuc. OcylecTBasIeMble MePbl HOCSIT TPEUMYIIe-
CTBEHHO COLIMAJIbHBII XapaKTep, OpUEHTUPOBAaHEI HA
HYXIAIOIINECd KaTerOpuM HacelleHUsI, uxX 3(PdeKT
OTCpodYeH BO BpeMeHU. Cpeau BaxKHBIX ITPo0JIeM 00-
palaeTcsi BHUMaHue Ha TUCHYHKIIUIO COBPEMEHHOM
ceMbU WU ociablieHrue TPagUuLIMOHHBLIX CEeMENHBIX
LEHHOCTE, IeBaIbBALIMIO OpaKa, HEJOCTaTOYHO (-
¢deKTUBHOE 3MI0pOBbecOepeskeHNe, HU3KUI YPOBEHb
KU3HU, 00e3TI0IeHNe TEPPUTOPUIL, OTPAaHUICHHYIO
JIOCTYITHOCTb YCJIYT 00pa30BaTeIbHbIX OpraHU3alIuiA.
Oco00 oTMedaeTcsT HeOOXOAMMOCTh PAa3BUTUS MEXK-
BEIOMCTBEHHOTO B3aMMOICICTBUS B peau3aliuu Ie-
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IIMABYHOBA, POCTOBCKAA

MorpaduIecKoi MOIUTUKY U BOCCTAHOBJICHIE TOBE-
pus K Bractu. M3 KOHKPETHBIX TIPEMIOXEHUI MOXK-
HO YyKas3aThb Ha TaKue aKTyajJlbHble 3agadyd, Kak
pacuipeHne BO3MOXHOCTEd HEKOMMEPYECKUX Op-
raHU3anuid, CIy>KO0bl MEIUAIINU MO PEIICHUIO BHYT-
puceMeHbIX KOHQJIUKTOB, NMPOPUIAKTUKE pPa3BO-
JIOB ¥ T.II., IpopabOTKa 3aKOHOIATEIbHOM 0a3bl
neMorpadudecKoil ITOMUTUKHM, oOecIledeHue IIpo-
3pa4YHOCTU U JIOCTOBEPHOCTHM WMHMOPMALIMOHHOTO
oJjs1, TH(pOpMHUPOBaHME HACEICHUS O MPEeIIpUHN-
MaeMBbIX ME€pax 1 BO3MOXKHOCTSIX.

PE3VJIBTATBI OITPOCA SKCITEPTOB —
MPEACTABUTEJIEN OBINECTBEHHBIX
OPTAHU3ALINUN

IlpencraBuTenn OOIIECTBEHHBIX OpPraHWU3aINA,
peau3yoIIX NPOEKTH B chepe neMorpacdndeckoin
MOJIUTUKY, yKa3alnu Ha Haubosee octpuie mist Poc-
CUM W perroHa aeMorpadmnyeckue ImpooIeMbl, olie-
HUJIN 3POEKTUBHOCTD TIPEANPUHUMAEMBIX TOCyaap-
CTBOM Mep, HalpaBJIeHHBIX Ha JOCTIDKEHUE IIesIeid
HaIIMOHAJILHOTO IMpoeKTa “Jlemorpadusa”, pacckasa-
JIV O MpaKTUKaX paboThl COLIMATBHO OPUEHTUPOBAH -
HbIXx HKO B cBOMX permoHax.

K Hanboiee ocTpbIM teMorpaduiecKuM mpooJie-
MaM, ITOMMMO COKpallleHMsI YMCJIEHHOCTU Haceje-
HUS BCJEACTBHE HU3KOM POXIAEMOCTH U BBICOKOIT
CMEPTHOCTH, SKCITePThI OTHECITH:

* YCKOpPEHHYIO ypOaHU3alUI0, O0yCIOBICHHYIO B
TOM YHCJIe PETrMOHAJIbHOI ITOJUTUKOII KOHIIEHTpa-
LIV HACeJIEHUsI B METAITOJINCAX, HE PALOHAJIBHYIO B
ycaoBusix Poccun;

* MUTPALMUIO JIIOJEiT U3 pETMOHOB;

* HeCTaOMJIbHOCTh MHCTUTYTA CEMbU, POCT YMCJIa
pacTopXeHUsT OpaKoOB, HyKJIeapM3allMI0 CEeMbU Ha
¢doHe pacrpocTpaHeHUs TeIOHMCTUYECKUX LEHHO-
CTEli B YCJIIOBUSIX HEYBEPEHHOCTHU B 3aBTpAIlIHEM THE;

* MPEUMYIIECTBEHHYIO OPUEHTAIINIO0 MOJIOIEXKU
Ha Kapbepy B ylIepO ceMbe;

* HUBKYIO KYJbTYPY PENPOAYKTUBHOIO IOBENE-
HUSI; OTCYTCTBUE CHUCTEMBI IICUXOJIOTMYECKOIOo CO-
NPOBOXAECHUSI CEMEN M KEHIIMH B MOCJIEPOAOBOI
TIepUO;

* OTCYTCTBHE KAQUECTBEHHOM U TOCTYIMHOI MeIu-
LIMHBI, OPUEHTUPOBAHHOM Ha MPOMUIAKTUKY, a He
TOJIBKO Ha pElIeHHE yXKe BO3HUKIIUX IMpobdiieM co
3I0POBbEM;

* HU3KYI0 THQOPMUPOBAHHOCTH IpaxmaH O CH-
CcTeMe rocy1apCTBEHHOM MOAAEPKKU CEMbU U IETEM;

* TIpoOJIEMBI B CCTEME TOMIOJTHUTEIbHOTO 00pa-
30BaHUS, HEPA3BUTOCTh CUCTEMbI IIOMOIIN CEMbSIM B
yXoJie U TIPUCMOTpE 3a IeThMMU;

* HaJIM4yue KOH(bJII/IKTOB BO B3aMMOOTHOUICHUAX
CEMbU U IIKOJIbI, CUCTEMbI O6pa3OBaHI/I${ " BOCIIU-
TaHW4I.
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DKCIepThl — OPEACTaBUTEIN COLIMATILHO OpUEH-
tupoBaHHbIX HKO cuuraror, 4ro mpemmpuHuMae-
MbIE B MMOCJIEIHUE TPU Toja deaepalbHble MEPhl CO-
UaabHO-IeMorpapuIeckoili MOIUTUKU Oecrpelie-
neHTHBI 119 Poccum. B To Xe Bpems, olleHMBas
3(p(peKTUBHOCTD 3TUX 111ar0OB, MHOTHE OTMEYAIOT, UTO
3a paMKaMHU TOCyIapCTBEHHBIX IIPOrPaMM OCTaIOTCS
BOIIPOCHI BOCITUTAHUS MOJIOHOTO TToKoJieHns: “Ceit-
yac JanyT JIeHer, HauyHyT poXaTbh, IeTU OymyT Oe3
npucMmotpa”. IlpuBomurcs mpumep meMorpadpude-
CKOIi MOJIMTUKU €BPOMNENCKUX CTpaH, IIIe CTaparoTCs
MOOYKIaTh K POXKIEHUIO IeTei cpeaHuit kiaace, “mo-
TOMY 4TO 3TO OIIpeAcIE€HHBIII YPOBEHb MHTEIJICKTA,
OTIpeNeIEHHBIIA ypOBEHb pa3BUTUS JeTell — yxKe
CTapT APYroi. YBeJIMYMBaTh 3Ty MPOCIONKY, CTUMYJIM -
Py X, — 3TO TOXE YacTh JeMOoTrpaduIeCKOi MOJIH-
THKMH... 2 CPEOIHEMY KJIACCY, MOXET OBbITh, HE CTOJIBKO
HYXXHBI TTOCOOUSI, CKOJIbKO HYXHa, Harpumep, yBe-
PEHHOCTh B pabOTe, YBEPEHHOCTh B KaUeCTBEHHOM
OTIBIXE B CTpaHe, yBEPEHHOCTD B IETCKMX cadax, Ka-
KMX-TO YacTHBIX 1Kojax” (1. Huxxuuit HoBropon).

DKcrepThl NpU3HAIOT 3(G@GEKTUBHBIMUA  MEPHI
MOMIePXXKKX MHOTOAETHEHIX ceMeii: “OHu (Mephbl) na-
10T TOJTUOK. [TOTOMY YTO MHOTOJIETHBIE CEMbU POXKa-
10T neteil. Ecny TaM Tpu peOEéHKa U pOAUTCS YETBEP-
TBIIA, 3TO UM He cTpamrHo” (MBaHOBCKas 001acTh).
OnmHako, paboras ¢ HaceJeHUEM, HYXXIAIOIIMMCS B
TMOMOIIIY, CIIeIMAIUCThl YKa3bIBalOT Ha BHI3OBHI Je-
MorpadurueckoMy pa3BUTUIO CTPaHbI, B TOM YMCJIE Ha
HEA0CTaTOYHOE BHUMaHUE TyXOBHO-HPAaBCTBEHHOMY
COCTOSTHUIO OOIIIECTBa, B KOTOPOM ITpeobIafaloT Tpe-
BOXKHOCTb, COlLIMaJibHasl HaMpsKEHHOCTb, KOTOpOe
WUCTIBITBIBAET “MaCcCUPOBAHHBIN HATUCK YYXIbIX LIS
Hac ILIEHHOCTeit (ogHomoJible OpaKu, TIeJOHU3M,
yaiaa-hpu, 10MyCTUMOCTD JIETKUX Pa3BOIOB, COXMU-
TEJILCTBO BMECTO 3aperucTpupoBaHHOIO Opaka)”
(MockBa). Takxke oTMeuaeTcs1 HepaBHOMEPHOE pac-
npeaejaeHue HaceJeHUs MO0 TEepPUTOPUM CTPaHbI,
MUTpaiysi MOJOAEXHU B KPYITHbIE TOPOJA, B CKyUYeH-
HOIi cpelie KOTOPBIX JTI0IN MEHSIOT IPUOPUTETHI, OT-
Ka3bIBaIOTCSI UMETH MOTOMCTBO.

B xauecTBe BaxkHOTO OeMorpaduIecKoro BEI30Ba
pacMaTpuBaeTCs HEpPa3BUTOCTh OPUEHTUPOBAHHOM
Ha ceMblo goctynHoit cpenbl. M 3mecs HKO Hepenko
OKa3bIBaIOTCA 3(h(PEeKTUBHEE TOCYTapCTBEHHBIX CTPYK-
Typ: “Y Hac HeT M3JIMIIHEH OlopoKpaTtu3auuu ...Mbl
JIOCTATOYHO TOABVIKHBI U TMOKU. MBI MOXeM 0Ka3aTh
MOMOIIbL OBICTPEE, HABEPHOE, YEM 3TO MOTYT CAEIATh
CNELAINCThI U3 COLIMAJIBHBIX OPTaHOB... Y HAac eCTh
BO3MOXHOCTb KaK y HEKOMMEPUYECKOTO CEKTOpa pa-
o6oraTth ToueuHo” (ExaTepuHOypT).

HesarenpHocts HKO, Kak mpaBujio, akTUBHO 1O -
JIEP>XKMBAETCS BIACTSIMU PETMOHOB, (DOHAAMU, B TOM
yucie (poHAOM MPEe3UACHTCKUX TPAHTOB, YTO CIIO-
coOCTByeT ux ycmemHoii pabore. “l'ocymapcTBo He
MOXET J1aTh, TO, YTO MOXEM JaTb MbI; Mbl MOXEM
J1aTh BOJIOHTEPOB, Npy*k0y, Teruio. [ocymapcTBo 1act
MaTepUATBbHYIO TTOMOIIb, KPOBATKY, KOJSICKY B TPO-
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kaT. Tojapko BMecTe momolnb Hanboliee 3(pheKTUB-
Ha. MBI MOXeM OJaTh IICUXOJOTUIECKYIO ITOMIEPXKKY,
conpoBoxnaeHue” (Boarorpan). B To ke Bpemst orme-
YaeTcsl paccorylacOBaHHOCTh JeicTBuit. Tak, 3Kc-
nept 13 Boyorabl oTMe4aeT, 4To IIOMOIIb OT AeTap-
TaMEHTOB IIPUXOIUTCS IIPOOMBATh, OTCYTCTBYET KO-
opInHalUs padoThl 1 MTHGOPMUPOBaHUE, HE BCETIa
peanusyetcsa DemepalbHbIiA 3aKOH O IpPEAOCTaBIIE-
Huu HKO 6e3B03Me3mHOro Ioab30BaHUS MMYIIE-
cTBOM. Od(deKTuBHAA K€ peaau3alusl Iocyaap-
CTBEHHOI nemorpaduyecKoil TIOJUTHUKU TpeodyeT
MEXBEJIOMCTBEHHOIO B3aMMOACHCTBUS. AHau3
MpaKTUKHU pabOTHI C CEMbSIMM, OCHOBAHHEBII Ha 3KC-
MEPTHBIX MHTEPBLIO, IIOKA3ajl, YTO COLUMAIILHO OPH-
entupoBanHble HKO gBasioTcst MegnatopaMu MexX-
Iy HaceJIeHMeM 1 OpraHaMy COLIMAJIbHOM 3alllUTHhI.

* % %

IMpuBenéHHBIC B cTaTbe JAaHHBIC MOATBEPXKIAIOT
BOCTPEOOBAHHOCTb MOJUTUKU PETYJIUPOBAHUS Je-
MorpauIecKux IpoleccoB. Mephl NOmIepKKH ce-
Mel ¢ OeTbMHu, IpUHUMaeMble Ha (deaepaabHOM
YPOBHE, HaceJICHUEM U 3KCIEepTaMU OLEHUBAIOTCS
KakK HyXHbIe U neiicTBeHHble. MccliemoBaHue MoKa-
3aJI0, YTO COBpEMEHHAsI POCCUIICKAsI CEMbSI HYK/IaeT-
Cs B MOMAEPXKKE HE TOJBKO B TPYIHBIX XKM3HEHHBIX
CUTyalMsIX, B CBSI3U C €€ HeOJjaromnojydyueM Win
MHOTOAETHOCThIO. [IpakTHueckn Ha BCeX BaXKHBIX
aTamnax pa3BUTHUSI OJIAroIoaydYHON ceMbU (CO3maHue
CeMbH, IIPUOOPETEeHNE XIIbs, POXICHUE MepBEeHIIA
U TIOCJIEIYIOIIUX JEeTei U T.1I.) TpeOyeTCsI TIOMOIIb CO
CTOPOHBI FOCYAAPCTBA, MECTHBIX OPTaHOB BJIACTH.

Crparermyecku BepHBIM TpencTaBiisitoTcst ¢op-
MUpOBaHUE WIEOJIOTUM IIPUOPUTETHOCTU CEMBU U
CeMEMHBIX LIEHHOCTEeM, co3MaHue W TPAHCISILUS B
00I111eCTBE MOJOXUTEIBHOTIO 00pa3a 0JlaronoJyqYHon
CEMbHU C IeTbMH, 0COOEHHO B MOJIOAEXKHOI cpele.

IMosbieHune 3(pheKTUBHOCTU peaTu3aliiu AEMO-
rpachM4ecKoil MOJUTUKM BO MHOTOM CBSI3aHO C Bbl-
CTpauBaHWEM MEXBEIOMCTBEHHOI'O COTPYIHMYECTBA,
KOTOPOE CITOCOOCTBYET IIPEOIOJICHUIO OIOpOKpaTH-
YeCKUX TIpersITCTBUil M GapbepoB. MccnemoBaHue
MoKa3ajo, YTO HeJOCTAaTOUHO pa3BUTO MH(OpMalIv-
OHHOE MPOCTPAHCTBO, B KOTOPOM MOTJIU ObI B3aUMO-
JIeiCTBOBATh Pa3jIMuHbIE UHCTUTYThI, pPEaIU3yIOlIe
neMorpaduyecKyto MOJUTUKY, TpeOyeTcs IpoBeae-
HYE Mep MO MOBbIIEHUIO KBaTU(UKALUY CTIeLUaIr-
CTOB B 00J1aCTU CEMbU U JeMorpaduu.

NCTOYHUKN OPUHAHCHUPOBAHMUA

HccnenoBaHue BBIMIOJHEHO MpW (UHAHCOBOM TOMI-
nepxke PH® B pamkax HaydHoro mpoekta Ne 20-18-00256
“JleMorpaguyeckoe MoBeaeHUEe HACeJIeHUS B KOHTEKCTe
HallMOHaJIbHOIT 6e3omacHocTu Poccun™.
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Ha ¢ oHe pa3BuTHsi coBpeMeHHBIX XOJIOTHBIX BOIH ITpo6yieMa yperyIupoBaHNs perMOHAIbHBIX BOOPYKEH-
HBIX KOH(JIMKTOB OTHIONb HE TOTepsijia aKTYaJTbHOCTU. ABTOPBI CTaTbU CTaBSIT CBOEH 11EJIbIO BHISIBUTH 3a-
KOHOMEPHOCTH Pa3BUTHS BCIBIIIIEK OPTaHN30BAHHOTO HACWIIUST M TIPOTUBOIEUCTBYSI 3TOMY B COBPEMEH-
HBIX YCJIOBUSIX HAa IPUMEpE CUTYyalluu B ceBepHoit yactu Adpuku, Ha bimskHem u CpenHem Bocroke. Me-
TOMOJIOTUYECKHU IMyOJMKALIMS TIPENCTaBISIeT COOOi IMOMBITKY aKTyaJlu3WpOBaThb DPSII TEOPETUUECKUX
MOJIOXKEHU I KOH(MIMKTOJIOTUU ¢ YYETOM BHOBb BOZHMKAIOIIUX peanuii. Ocoboe BHUMaHue 00pallleHO Ha
TEHACHIIMIO HAIIMOHAJIN3AIIMH YPETYJIMPOBAHMS, TO €CTh YIIpaBJIeHNE UM BJIACTSIMU M CUJIAaMU 06€30I1acHO-
CTH CTpaHbl MPOUCXOXIEeHUST KOHDIMKTA. JITaHHBII TTPOLIeCC ¢ BhISIBJICHUEM OOIIMX U OTJIUYUTEIbHbBIX 3a-
KOHOMEPHOCTE aHaIM3upyeTcs Ha nmpuMmepe curyauuu B Cupun, Mpake, Jlusuu, Manu, A¢dranucraHe.
CTaBUTCS BOMPOC O NTPAKTUYECKOM B3aMMOCBSI3U Pa3BUTUSI BOOPYKEHHBIX KOH(DJIMKTOB U KOH(MPOHTAIIUI
¢ yuactueM EBpo-Atrnantuaeckoro coodmiectBa u Poccun, CIIA, rpymmbsl nX rocygapcTB-IapTHEPOB U
KHP. ®opMynupyroTcst BBIBOIBI O BO3MOXHBIX ITyTSIX MPEOAOJICHUST BCIBIIIEK OPraHU30BaHHOTO HACH-
JIVSI, B TOM YMCJIe C y9aCTHEeM BHEIIIHUX CHUJI, B peajiisiX BHOBb BOZHUKAIOIIETO MUPOTIOPSIIKA.

Karuesvie croea: HalIMOHATU3A1YsI, MUPOTBOPUYECTBO, TTOAIEPKAHUE MUPA, MEXKITyHAPOIHBIN TEpPOPU3M,

CTaOMJILHOCTb.

DOI: 10.31857/50869587322120064

K yncny pakTopoB popMupoBaHus ITepCIeKTUB-
HOTO MUPOIOPSIIKA, 0€3yCIIOBHO, OTHOCSTCSI COBpE-

MUWP3EXAHOB Bemuxan CanMaHXaHOBUY — TOKTOP MC-
TOPUYECKUX HayK, Mpodeccop, 3aMeCTUTENb TUPEeKTOpa
MBU PAH; 3zaBeayromuii ornenoM Asuu u AdpuKU
MHWOH PAH. TPYHOB ®ununmn OneroBud — KaHAu-
JaT TMOJUTUYECKUX HAyK, BENyIIMil HaAyYHbI COTPYIHUK
MHWOH PAH.

MEHHBIE XOJIOAHBIE BOMHEBI, OJHA U3 KOTOPBIX pa3By-
BaeTcsl Mexny EBpo-ATIaHTUYECKUM COOOILECTBOM
u Poccueii, npyras — mexny CIIA, rpymnmoit ux ro-
cynapctB-nmaptHépoB 1 Kurtaem. Ilpu GeccriopHoit
3HAYMMOCTU KaXI0i 13 JaHHBIX KOH(PPOHTALINIA €1~
Ba JIM MOXHO YTBEPKIATh, YTO TOJILKO MU OTpaHU-
YUBAETCSI HAOOP KOHCMUMyUpyroujux MUPOBOM TTOPSI-
oK a1eMeHTOB. K HUM clieqyeT Tak:ke OTHECTU CO-
XpaHSOIIMecsS o4Yaru HeCTaOMIBbHOCTH, TO €CTh
30HBI, [JI¢ TIPOJOJIKAIOTCS BCIIBIIIKN OPTaHM30BaH-
HOT'0 HAaCWIMS. 3HAYUTEILHOE UX YMCJIO PACIIOJIOXKE -
HO B ceBepHOIT yactn Adpnku, Ha bamkaem n Cpen-
HeM BocToke — Ha 1O0CTaTOYHO CYIIIECTBEHHOM pac-
CTOSIHUM OT JIMHUI pa3aesieHUusT CTOPOH-YYaCTHUIL
HOBOH XOJIOIHON BOITHBI.

VYceunenre HaANPSKEHHOCTH MEXAY KPYITHBIMU
JIepkaBaMU U UX OObeIMHEHUSIMU PEAKTyaIU3UPyeT
3HAYMMOCTDb KJIACCUYECKUX BHI30OBOB 0€30ITIaCHOCTU
1 000pPOHBI, COAEPXKAIINX B ce0€ BOGHHYIO COCTaBJIsI-
o1uryto (B Toii uam uHoit opme). OgHaKO 3TO OT-
HIOIb HE O3HAYaeT NCYC3HOBEHMSI MHOTOUYMCICHHBIX
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HeKkaaccuyeckux yrpo3, IpoelnpyeMbIX U3 30H HECTa-
GUIILHOCTH B CTOPOHY CAMOTO IIIMUPOKOTO KpyTa MexX-
JIYHApOJIHBIX UTPOKOB, B TOM YMCJIE TeX, pPa3BUTHE
KOTOPBIX TIPU3HAETCS BeChbMa YCTOMYMBEIM U OJ1aro-
MOJyYHBIM. JIaHHasI Tpymnma pPUCKOB MOXET COIep-
KaTh KaK BOEHHYIO KOMITOHEHTY (TepaKThl, TOBCTAH-
YyecKue NEHCTBUS U peryiasipHble 00eBbIe orepaluu
HE3aKOHHBIX BOOPYKEHHBIX (DOPMUPOBAHUIT), TaK U
HEBOEHHYIO (MacCOBOE HEKOHTPOJIUPYEMOE IiepeMe-
ImeHue OeXXeHIeB, KOHTpabaHIa ChIpbsl MJIM aHTH-
KBapHuaTa), a UX UCTOYHUKAMHU YaCTO BLICTYITAIOT HEe-
rOCyAapCTBEHHbIE aKTOPHI — MPEXIE BCETO CTPYKTY-
PBI MEXXIyHApOTHOTro TeppopusMa [1].

B nagane 2020-X rooB ITOJOKEHUE 3TUX BO30Y-
IUTeIe HaNPsSDKEHHOCTU B COTMOCTABJICHUHM C cepe-
nuHoit 2010-x — BpeMeHeM KyJIbMUWHAIIMM YCIIEXOB
3ampeléHHoro y Hac B cTpaHe “MciaaMcKoro rocy-
JapcTBa” Ha CHUPUICKO-UPAKCKOM HampaBJIeHUU —
Ob110 ABOMCTBEHHBIM. C OZHO#I CTOPOHBI, C TOUKHU
3peHUsT KOJIWYECTBEHHBIX IIOKa3zarelieil (4uclieH-
HOCTh 60EBUKOB, IJIOIIAIb TOAKOHTPOIBHBIX TEPPU-
TOpUI1) pamuKaJbHble HE3aKOHHBIE BOOPYXKEHHBIC
dopmupoBanust (HB®) B mesom majeku OT TOrO,
yeM OHU pacriojaraau 7—8 jet Hasan. C gpyroit —
HabII0JaeTcsl BeCbMa oIfacHasl TEHAEHINSI BOCCTa-
HOBJICHUSI UX TOoTeHIMana. YeTBEpPTOe TOKOJEHUE
TPYIITUPOBOK MEXKIYHAPOIHOTO Teppopr3Ma, KIIroue-
BBIM ITPUMEPOM KOTOPOTO cTajio “Mcmamckoe rocymap-
CTBO”’, CTPEMIJIOCH 1 OyZIEeT MPONOJLKaTh MBITATHCS HE
MPOCTO co3daBaTh “cepble” 30HBI Ha MOJUTHUYECKOM
KapTe MUpa, HO U OTCTAUBATh aJIbTEPHATUBHbLIE MIPO-
€KThI BICTpaBaHUSI MHCTUTYTOB BlacTu [2].

PagukansabiM HB® HeomHOKpaTHO HAHOCUJIUCH
MOpakKeHUsl BIUIOTh O OYEHb TSXKENBIX (Hauboliee
YCIICIIHOM IIPEICTaBISIETCS IeSITEIbHOCTh TPUYMBHU -
pata Poccuiickoit @enepauvu — npasurtenbcTBa Ch-
puiickoit Apabckoii Pecmyonmku — Mcmamckoit Pec-
myoauku MipaH Ha CUpUIACKOM HampaBJIeHUU C OCEHU
2015 r.; B TO BpeMsl AesITeJIbHOCTh 371ech 11 3amamHoii
AHTUTEPPOPUCTUUECKON KOaJMLMM ObLIa HAMHOTIO
MeHee pe3yJbTaTuBHOM) [3, ¢. 146—149]. OnHako 3a-
Jlaya MX TIOJIHOTO pa3rpoMa Ha IIPaKTHUKE OCTaETcs
HepelI€HHOI. B pesynbrate anmpuopu cCoxpaHseTCs
MOTeHIIMAJIbHOE OKHO BO3MOXHOCTEI IS BOCCTa-
HOBJIEHMS MOTEHIMAJIa, MeperpyninupoBKU, MOCe-
JIyIolIeil aKTUBU3alUU CUJI OOEBUKOB. DTOMY CIIO-
COOCTBYET BCTYIUICHUE CTPYKTYP MEXIyHApOTHOIO
Teppopu3Ma B CUMOMOTHYECKUE CBSI3U C CUJIAMU Op-
raHM30BaHHOM MPECTYITHOCTU, YTO O0JIeryaeT TeHe-
BOi1 TpadMK pa3TMIHEIX Tpy30B [4, S. 5, 6]. Habmo-
JTalOTCsI TIepBbIe IIPU3HAKHU ITOTEHIINAIBHOTO Cpalllv-
BaHuss HB® ¢ koppyMIMpoBaHHBIMU 3JIeMEHTaMU
CUCTEMBI TOCYJIapCTBEHHOII BJIACTH, OCOOEHHO B
YCJIOBUSIX COLIMAJIbHO-3KOHOMMYECKUX TPYTHOCTEIA,
nopoxaaeMmbix manaemueit COVID-19 [5]. B ciygae
MMOJTHOMACIITAOHOTO pPa3BUTHUS JaHHAsT TEHACHIIUS
OyIeT 03HayaTh IOSIBJICHUE HOBOI'O — IISITOTO — ITO-
KOJICHMSI TePPOPUCTUYECKUX TPYyNIUPOBOK [3] Kak
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MUWP3EXAHOB, TPYHOB

MOIITHOM Mperpanbl Ha ITyTH (DOpMUPOBaHUS cOalaH-
CHPOBAaHHOTO MUPOTIOPSIIKA.

MBI cTaBUM Iiepen co0oii 3a1aqy BhISIBUTh XapaK-
TEpHBIC YEPTHI BOOPYKEHHBIX KOHMIUKTOB U BO3-
MOXHOCTH UX IIpeKpalleHus B A3uu u A¢ppuke Impu-
MeHUTENbHO K pyoexy 2010—2020-x rogoB. Ocoboe
BHUMaHMe OOpallleHO Ha BIUsSHUE PakTopa “XoJom-
HBIX BOMH” Ha uccieayeMbie mpolecchbl. B kauecTBe
peabHBIX CIy4YaeB I aHaIM3a BEIOpaHbl KOH(INK-
Tel B Manu, JIusuu, Cupun (B yBsSI3Ke C CUTyallueil B
HMpake) n AdranncraHe, Tak Kak MPUMEHUTEIIBHO K
HUM C LeJIbI0 YOPaBJIeHUs CUTyallueil mpeanpuHu-
MalOTCSI 0COObIE YCUIIMS CO CTOPOHBI BHEIITHUX UTPO-
KOB, IIpEXJE BCEro rocyIapCTB-YWICHOB U MHCTUTYTOB
EBpo-Atnantudeckoro coobiectBa. MeTomonoru-
YeCKU TaHHOE HCCJIeloBaHME HalleJIeHO Ha YTOYHe-
HUE HEKOTOPBIX TEKYIIMX OCOOCHHOCTEI ympaBiie-
HUS U yPETYIUPOBaHUS KOH(MIUKTOB [6, 7] ¢ yuéToMm
aKTyaJbHBIX TEHICHLWMN Pa3BUTUS MUPOIIOJIUTUYE-
cKoro JaHamadTa.

HALIMOHAJIN3ALIMA ITPOLUECCA
YPEI'YJIMPOBAHUA: HOBOE “CTAPOE”
ABJIEHUE?

B nauane 2020-x romoB Ha psiie HarpaBJIeHUN —
npexae Bcero Ha CpenHeMm BocToke u B 3anmamHoit
Adpuke — HabOAAICS BbIXOA HA BHYTPUIIOIUTUYE-
CKYIO apeHy CWJI, YTBEPAUBIIUXCS y BJIACTU BOOPY-
>KEHHBIM TTyTEM; OHU CTPEMUJINCH MOJTHOCTBIO B3SITh
Ha cebsi Tpolecc yperyJiupoBaHusi, OCOOEHHO BO-
MPOCHl  aHTUTEPPOPUCTUYECKONM TPOPUIAKTUKH.
Tak, B Manu u Bypkuna-®aco BoeHHbIE U3 YMCIa
MPaBUTEbCTBEHHBIX BOCK BPEMEHHO apecTOBAIN U
OTTECHW/IM OT BJIACTU TPakKIAHCKYIO aIMWHUCTpa-
uio (B Manu mexnay aBryctom 2020 r. 1 maem 2021 .
3TO MIPOM3OIILIO ABAXKAEI). B Adranucrane MeCTHBIM
“TanmbaH”, OyaIyYn BOOPYKEHHOM ONMO3UIITMOHHON
CUJIOi, TIOBEN yCIelIHOe HACTYIJICHUEe BEeCHOH—JIe-
toM 2021 r., 3ansaB KaOyn u ycTaHOBUB KOHTPOJIb
NpakTUYECKU Had BCEUM CTpaHOI.

Jlornka mpexkpalleHuss Kaxkaoro BOOPYKEHHOTO
KOHGJIMKTa OOYC/IOBJIMBAET Ha €ro 3aBepllaloleii
CTaguM BO3JIOKEHME OTBETCTBEHHOCTHU 3a oOecreue-
HUE MUpPa ¥ IPaBOIIOPsIIKA HA OpraHbl yIIPaBICHUS U
CUJIbI 0€30MAaCHOCTU CTPAHbI IIPOUCXOXICHUS KOH-
¢auKTa, 4TO O3HAYaeT e€ mepexon K HOPpMaJIbHOMY
(MocTKOH(IMKTHOMY) pa3BuThio. KoMIuiekc 1maron
B 3TOM HAaIlpaBJICHUM YMECTHO O0O3HAYUTh TEPMU-
HOM HauuoHaauzauus ypeeyauposarus. IlpousBogHoe
JTAHHOTO TIOHSITHUS “BheTHaMU3ALIUS” OBLITO
BIIEPBBIC MCIIOJIb30BAaHO agMUHUCTpanueii P. Huk-
COHa IJIsi 0003HAYECHUST MEePEIOKEHUS OTBETCTBEH-
HOCTH 3a cutyauuio B FOxkHoMm BeeTHaMe Ha opuiim-
abHbIM CaliroH U ero BOOPYXEHHBIE CUJIbI; TEPMUH
NpUOOpPENI HETaTUBHYIO KOHHOTAIIMIO B CTpaHax 3a-
rmajga v OT4acT B Mupe B 1iesioM [8, ¢. 709—761]. Bme-
CT€ C TeM HMMEHHO BbeTHaMM3allus KOHQJIUKTA B
WTOTe CTaja eiBa JIdI He OCHOBHBIM (DaKTOPOM €ro
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OKOHYaHUs (mon Ha3BaHueM Bropoii, a 3aTteMm u
TpeTbeii MTHIOKUTACKOM BOMH), Iepexonaa o0beam-
HUBIIEICS CTpaHbI K YCTOMYMBOMY Pa3BUTHIO.

HanuoHanuzamusi yperyJiupoBaHUsl Hen30exKHa
yXe IOTOMY, 4TO €€ OTCYTCTBHE OYyHEeT CBUIETEIIb-
CTBOBaTh O HECITOCOOHOCTH IrOCyIapCTBa KaK MHCTH-
TyTa O0pPOThCS 32 BbIKUBaHUE HAa TEPPUTOPUSIX, 00-
pa3ymoIIrX OOIIHOCTh. DTO HM B KO Mepe He O3Ha-
yaeT OTpULIAHUSI 3HAYUMMOCTU MEXIYHApPOIHOIO
y4acTusl B ypeTryJIupoOBaHUU, B TOM YHMCJIE BOCHHBIX
ycuiuii — B ¢popMe CUJIOBBIX OIlepanuii, Je-ope He-
00€BOIi NMEeSATEIbHOCTU IO MUPOTBOPYECTBY M IOM-
nepxaHuto Mupa. OgHako TOJHOMACIITAaOHO KOM-
IUIEKC TAKMX MEP, 0COOEHHO CBSI3aHHbBIX C UCITOIb30-
BaHMEM BOMCKOBBIX IOApa3fejeHuii M 4acTeil, B
unease NOJKeH MPOI0KAThCS HECKOIBKO JIET, MaK-
CUMYM JeCATUWIeTUe—MoJITopa. B mpoTuBHOM citydae
BO3HHMKAaeT M pa3BuBaeTcs 3(P@PEKT HaBI3aHHOIO
WHOCTPAHHOTO MPUCYTCTBUSI, OOBIYHO BECbMa 00JIe3-
HEHHO BOCIIPMHUMAIOILINICSI MECTHBIM HaceJICHUEM,
a 4acTo M MPENCTAaBUTEISIMU CHUJIOBBIX BEIOMCTB.
Eiwi€ 6osee BaxeH Opyroi acnekT 3TON MPOOJIEeMBI:
ype3MepHoe 3aTIruBaHue pa3bl OKa3aHUS BHEITHEN
BOEHHOM MOMOIIU (B BUIE COXpAaHEHUST Ha TEPPUTO-
pUU KOHTMHTEHTOB JJUYHOTO COCTaBa M3 OOEBBIX Ua-
CTell M TompasnencHuii) ae-(pakTo 3aKpeIuisieT He-
CIIOCOOHOCTb TOCydapCTBa IIPOMCXOXICHUS KOH-
¢daMKTa CaMOCTOSITEIbHO pelllaTh CTOSIIUE Tepen
HMM IpoOJIeMbl B 001aCTH 0€30IaCHOCTH 1 OOOPOHBI.

W3 o61ero nmpasuia ObIBAaIOT NCKIIOYCHUS, KOTAA
MEXIyHapOIHOE BOEHHOE ITPUCYTCTBUE OOBbEKTUBHO
JIOJI3KHO OBITH PACTSIHYTHIM BO BPEMEHU — BIUIOTbH JI0
HECKOJIbKMX HeCATWIETU. DTO Te Ciaydaud, Korga
TpeOyeTcss 3aMOpoO3Ka BOOPYKEHHOTO KOHMIMKTA.
OnHako Toraa peyb UIET He 000 BCeX TEPPUTOPUSIX,
00pa3yonmx CTpaHy IIPOUCXOKICHUS KOHDINKTA, a
0 €€ MaJIoii YacTu — JIMHUM pasaejeHUs] MPOTUBO-
OOPCTBYIOIIUX CUJI, UMEIeil OOBIYHO IITUPUHY B
HECKOJIbKO KMJIOMeTpoB. [IpmMmepamMu Takoro mpu-
MEHEHMST MUPOTBOPLIEB sIBJstioTcs Muccnit: OOH — Ha
TlNomaHckux BeIcOTax (MOCjie OKOHYaHUsI OOeBbIX Ieii-
CTBMI Ha CUPUIICKOM HaIIpaBIeHUU apab0-U3panjib-
ckoit BoitHbl 1973 1.), Poccuiickoit @enepaum — B
30He pazMmopoxeHHoro (2020) kondaukra B Harop-
HoM Kapabaxe 1o rmpocr6e AzepOaiimkaHa u Apme-
Huu. MckaoyeHreM MpeacTaBiIsieTCs HaX0XIeH1E B
CcTpaHe KOH(M)IMKTA rpyIMIl BOEHHBIX MHCTPYKTOPOB U
COBETHUKOB, KOTOpBIE HE COCTAaBJISIOT BOMCKOBBIX
noapasaesieHui 1 9acteit. OmHaKo B JaHHOM cliy4yae
00s13aTeJIbHBIM YCJIOBUEM OOJKHA OBITH JETUTUM-
HOCTb IIPMMEHEHUSI 3TOTO THUIIAa BOEHHOIO MHCTPY-
MEHTapus — HE TOJbKO Haaudre O(hOPMIEHHBIX
MpochObl WM comiacusi OGUILMAIBHBIX BjacTeit
CTpaHBI, HO TaKXKe OelicmeéeHHblil BKJIAI B IIPOTUBO-
crostHue pagukaabHbix HB®D.

BoiickoBoe nmpucyTcTBrEe BHEIITHUX YYaCTHUKOB B
XOJle HAUMOHAIU3aLUUU YPEeTryJIMpPOBaHUS U TI0 €ro
OKOHYAHUM MOXET OBITh COXPAaHEHO, €CIU TpaHC-
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dopMUpyeTCs U3 MUPOTBOPYECKOTO (pa3MEIIEHHOIO
Ha OOIIMPHBIX IJIOLIAASIX) B BOEHHBIE 0a3bl, CKOH-
LICHTPUPOBAaHHbIE Ha KOHKPETHBIX, OTHOCHUTEIBHO
HeOOIbIIMX MO IUIoIIAAN 00beKTax. PasymeeTcs, mmo-
cliemHee He OTMEHSIET IIPOBEASHNE COBMECTHBIX yUe-
HUIi, B TOM YUCJIE CO3JaHNEe BPEMEHHBIX, POTALMOH-
HBIX WIN IIOCTOSIHHBIX TPYIIIMPOBOK COBMECTHBIX
CHUJI, YTO TIPEACTABIISIET COOOI peaanio yxKe MUPHOIO
(TI0CJI€ TIOJTHOTO UCYE3HOBEHMS odara HeCTaOMJILHO-
CTH) BpeMEHM, O3Hauasi mepexod K COI03y MJIM KaK
MHUHHUMYM CTpaTerndeckoMy mapTHEpcTBy. Ilepe-
dopMUpOBaHHBIE TAKUM 00pPa30M BOMCKOBEIC CUJIBI
ne-daxkTo, a 4acTo U Ae-Iope SIBIISIIOT COO0M OmHY U3
rapaHTuii (He TOJbKO B BOEHHOM, HO M B ITOJIUTUYE-
CKOM OTHOILIEHUM) O€e30MacHOCTH CTpaHBI, Iepe-
LIEeIIIei K IIOCTKOH(MJIMKTHON CTagun pa3BUTHUSI.

INepBbIM TpUMeEepOM B peausiX BCTYIJIEHUS MU-
poTiopsiika B TIOCTOUMOSIPHYIO 3TIOXY CTaJIO pa3Me-
menue 201-it poccuiickoit BoeHHoii 6a3bl (BB) B Ta-
JDKUKKUCTaHEe ToCjie OKOHYaHUSI TaM TpaxkAaHCKOM
BoIiHBI (1992—1997). ITocne “aBrycToBCcKOit BOHBI”
(2008), xorma Poccus mpoBesia onepaluio 1Mo Ipu-
HYXIIEHUIO K MUpY oduiiraibHoro Tounucu, Ha Tep-
putopun Ab6xasum Obuia co3gaHa 7-a BB, FOxhHoii
Ocetun — 4-s1 (1mo3nHee 4-s reapaeiickasi) Bb BC PO.
B Cupuu poccuiickast ctropoHa K KoHITy 2010-x romoB
cocpenoToumnsia CBo€ BOMCKOBOE MPUCYTCTBUE B OC-
HOBHOM Ha 00beKTax B JlaTakuu (6a3a c a3poapoMoM
“XmeitmuM”) n TapTyce (IIyHKT MaTepUaIbHO-TEX-
Hudeckoro obecrieuenuss BM® Poccun). Torma emgé
He ObLIM pasrpoMJjieHbl paaukaibHble HB®: Ha py-
o6exe 2010—2020-x Tro0oB UX OCTaTKU CKOHLEHTPU-
poBaJuCh B cupuiickoii mpoBuHLUMU Unnuo6 [3]. Yem
B TaKOM cJIydae OOBSICHSUIOCH pelleHre 06 obopalie-
HUM K BOGHHBIM 0a3aM KakK TOMUHUpYIolIei ¢hopme
WCIOJIb30BaHUS CyJ1?

Ha sramax aktuBHOTO mopkiouyeHuss Poccuu x
aHTUTEPPOPUCTUIECKOI OOphOE €€ BKIIam Ha CUPUIi-
CKOM HaIlpaBJI€EHUX COCTOSI B MCIOJb30BAaHUU ITO-
TeHuMana Bo3nyirHo-kKocMudeckux cui 1 BM®, o
€CTbh HE Ipeanojaraa CKOJIbKO-HUOYyIb MacIITaOHO-
ro UCMOJIb30BaHUS Ha3eMHBIX CUJI. JIeJ10 B TOM, UTO B
otauuue oT Adranucrana B 2001 r. unu Manu B
2012—2013 rr. HauMOHAJIBHBIE CUJIBI, BeAyIe O0pb-
oy c HB®, — B cinydyae Cupuu 3TO peryiaspHasi apMusi
W TIPOIIPABUTEILCTBEHHBIC OIOJMYEHUSI — CyMEJIM B
YCIOBUSIX TSKEJIOH TpaXkAaHCKOM BOMHBI (0OpHOBI HA
WCTOIIIEHUE) COXPaHUTh MHWHUMAIBHO HEOOXOIM-
MBIl KOJIMYSCTBEHHBIN 1 KAYeCTBEHHBII MOTCHIINAJT.
JvrioMaTidecK 3TOMY CIHOCOOCTBOBAJIO YCIIEIII-
HO€ YPEeryJrupoBaHNE BOCHHO-TIOJUTUYECKOIO KpHU-
3uca Bokpyr Cupuiickoii ApabGckoii Pecry6iauku
(CAP) B aBrycre—cenrs60pe 2013 r., korma e€ BiIacTu
ObUTM Oe3moKa3aTeJbHO OOBUHEHBI B IPUMEHESHUU
XUMUYECKOro opyxus: Poccuiickasgs ®Denepanus
VMHUIIMKAPOBAJIa YHUYTOXEHIE apceHasla CUPUIICKOTO
OpYXHUSI MacCOBOIO MOPaXXKEHUSI IMOI MEXIyHapos-
HBIM KOHTpOJIEM [9], TeM caMbIM IIpeayIpeaB HaHe -
CeHMe MOIIHBIX BO3IYIIHBIX yOApOB “KoaJMLUei
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xemamoinux” Bo miase ¢ CHIA. Peanuzaiusg Takoro
ClieHapusl OKazaja Obl pa3pylLIMTEIbHOE BO3Ieii-
CTBUE Ha CUJIbI Oe3oracHOCTU oduliraibHoro Ha-
Macka, 1 6e3 Toro ociaabJeHHbIE, YTO O3HAYaa0 Obl
JIMKBUIANIO OapbepoOB Ha IMyTH HacTyrieHus “Mc-
JIJAaMCKOTO TOCYIapCcTBa” M COIO3HBIX €MY paauKaib-
HbIx HB®. YMepenHas ormosuniysg B Cupum He ObLIa
CIIOCOOHA OCTAaHOBUTH U TeM 00Jiee IIpecedb UX Aajlb-
Helilee yCUJIeHUe, YTO Pe3KO YCYTryouiIo MaciiuTad u
KadyecTBO murpamuoHHoro kpusuca B EC B 2015—
2016 IT. ¥ TECHO CBI3aHHOIO C HUM pPOCTa TEPPOPH-
CTUYECKOM aKTMBHOCTM Ha TEPPUTOPUU OObEIMHE-
Hus (2015—2017). 3apada, aj1st KOTOpOIi OblIa co3ga-
Ha Il 3amagHas aHTUTEppOPUCTIYECKAS KOATUIINS, —
HaHeceHue nopaxeHust MU' Ha cupuiicko-npakcKom
HampaBJIECHUM — B peaJbHOCTU OKa3ajach pelleHa
obbenuHeHueM ycunuii P®, npasutenbctBa Cupuu
u Upana. Ux ycnexu, yxe B 2015—2017 rr. npusen-
e K pe3komy ociabneHuro WI, cranm emeé ogHoi
NPUYUHON COCPeNOTOYEHUSI POCCUMCKUX CUT B CO-
cTaBe BOoeHHBIX 0a3. [Ipuyém naHHas ¢popma okasza-
Jlach TUOKOI: BOEHHBbIE 0a3bl MO MEpe HEOOXOIUMO-
CTHU UCIIOJIb30BAJIMCh IS TAIbHEMIIIEro ocIabIeHUs
MMOTeHIIMAajla He3aKOHHBIX BOOPYXEHHBIX (hOPMUPO-
BaHMI1, ocooeHHO B Unube.

CTPAHOBBIE CXEMbI HAHMOHAJIN3ALNN
YPET'VIIMPOBAHHWA

CoxpaHeHHe BIIOJIHE 0OECIIOCOOHOrO SIIpa IIpo-
MPaBUTEJIbCTBEHHBIX CUPUNACKUX CUJT OTMEHSIIIO He-
00XOMMOCTb Pa3BEPTHIBAHUST MEKIYHAPOIHBIX MU~
pPOTBOPUYECKMX KOHTUHIE€HTOB: pellleHrWe 3aaad Iio
obecrneyeHunIo MpaBonopsaka ObUIO U TPOAOIKAIIO
JiexaTb TpeXae BCero Ha pPerysipHbIX BolicKax U
ornoJilieHNN opumaaprHoro JJamacka, omupaBIlIero-
cs1 Ha ioMo1b MpaHa (ripexae Bcero 1o juHuu Kop-
myca crpaxeii ucimamckoit pesomounu — KCHUP) u
Poccun. B manHyI0 TEHASHIINIO B ITOJIHOM Mepe BITH-
ChIBAJIACh JIOTMKA PallMOHAJILHON (C TOUKMU 3pEHUS
KOJIMYECTBEHHOM OrpaHUYeHHOCTU U 3(DEHEKTUBHO-
CTU UCIIOJIb30BaHUsI 060pOHHOTO noTteHunaia Pd)
MOAAEPXKU cupuiickoro Hapoaa. CoOTBETCTBEHHO,
ciygaii Cupum IIpencTaBiIsiy cO00il peaKMii ycrex
paHHUX (HE 3aI103IaJIbIX) IIOIBITOK Mepexonaa K Ha-
LIMOHAIU3allMU MTpoliecca yperyJIupoBaHUsl.

C BeayluM yyacTueMm cTpaH 3anana, ux peruo-
HaJIbHBIX TTapTHEPOB Ha biamxkHem BocToke ObLT co-
30aH PsiI MHOTOCTOPOHHUX IUIomagok — “Ipyrma
npyseit Cupun” (c 2012 r.; Hanbojee aKTUBHA IO
20151.), a3ateM “Mamnas rpyrma” mo Cupuu (c 2018 1.).
INpencrasisss coboii MeXaHU3MbI MOMIEPKKU yMe-
PEHHOI ONMO3ULIMU, 3TU (opMaThl He CTaIu Aeii-
CTBUTEJIbHO 3HAUMMBIMU B MPOIIECCE TPAKTUUECKOTO
yperyaupoBaHusi. TpaHncgopmupysich (“2KeHesa-1",
“XKeneBa-2” n T.11.), 601ee pe3yJIbTaTUBHBIM OKa3ajl-
Cd MEXCUPUICKUM AMalor MNpU MEXIYHApOOHOM
noaaepxke B IlIBeiinapuu. CylllecTBEHHYIO pOJib B
MMOMCKE ITyTEH yperyJInupoBaHUS ChIrpal “AcTaHWH-
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cKkuii popmar” ¢ KinoueBoii poibio Poccun, Mpana u
Typuuu [7], KOTOpBIf BO MHOTOM OOECIIEYMII YCIEX
odbunmansHoro /lamacka B Aejie cTabuUIM3alMu U
ycrokoeHus 6oabpinHCcTBa Tepputopuii CAP B KoH-
e 2010-x rogoB. HecmoTps Ha 3aMeTHBIE pe3yabTa-
ThI, TIPOLIECC YPETYJIMPOBAHMS €lIE HE 3aBePIIEH HU
TEePPUTOPUATIBHO (YUMTHIBasE HEMOAKOHTPOJIBHOCTh
Bractam Cupnu riposuHINN Vb B Typenkoii 30-
He JedCcKallallii, Kyaa OTOILUIM OTPSIAbl paguKaib-
HbeIXx HB® 1 “ymepeHHOI” OIITO3ULIN), HU MHCTH-
TyHoHaiabHo. [TocaenHee o3HavYaeT co3gaHue CyIIe-
CTBEHHO OOHOBJIEHHO! MOJIMTUYECKON apXUTEKTYPhI
Cupuu ¢ 3aKpeIieHMeM B Heil IIpelIcTaBUTEIbCTBA
JIEeHMCTBUTETEHO YMEPEHHOM CUPUIACKOM OIIO3uLnH [3].
st mocnenHeit HEOOXOAUMOCTh TUayiora ¢ AEUCTBY-
oiumu BiractamMu CAP craHoButcd Bcé 0oJliee oue-
BUJIHOI, MOCKOJIbKY MMEHHO OHU OKa3aJMCh CIIO-
COOHBI TIPOTUBOCTOATh HaTUCKY W' 1 npyxecTBeH-
HBEIX eMy cwi. B cilydae yMepeHHOII ONIIO3UIINU
4acTh BOEHM3MPOBAHHLIX (hOopMHUpPOBaHUI (B 4acCT-
HOCTU, psia oTpsinoB “CBOOOMHON CUpUICKON ap-
mun” B Unnnbe) He cMoriia M30aBUTHCS OT BIIMSIHUS
panukaibHbIXx HB® BII0TH 10 cpalliiBaHUS C HUMMU.

IMonpITKK peaan3oBaTh CXeMY HallMOHAIM3AlIUU
yperyJIupoBaHUsl, BHEIIIHE IIOX0XYIO Ha CUPUIICKYIO,
aKTUBHO IipennpuHuManuchk B Mpake. OTmpaBHOI
TOUYKOI 3TOro Ipoliecca, Ha Halll B3I, CIEAyeT
paccMaTpuBaTh He Hadaio aesareabHocTu 11 3amamHoit
aHTUTEeppOpUCTHUYEeCKOM Koaymmuu (oceHsb 2014 r.),
HO JOCTM3KEHME yCIieXoB 00benHeHus P®, opuiiu-
anpHoro Jamacka u MUPU Ha tepputopuu Cupum.
WI' B 2013—2015 rr. HaACTyIIaJa0 B IBE CTOPOHBI OT
palioHa CUpUIICKO-UPaKCKOM rpaHULIbI — Ha 3arai u
BOCTOK—CEBEPO-BOCTOK, TO €CTh MMEJIO JIOTUKY, 00-
paTHYIO (pU3MIECKOMY 3aKOHY COOOIIAIOIINXCS CO-
cynoB. COOTBETCTBEHHO, pe3KOe ociabjieHue 00eBU-
koB UI u npy>XeCTBEeHHBIX €My I'PyNIIMPOBOK HA CU-
PpUIiCKOM TeaTpe BOEHHbIX AEMCTBUII COMPOBOXIAIOCH
BBIHYXJIEHHOI Ttepedbpockoii Tyma otpsimoB HB® ¢
ceBepa Mpaka, 4To BO MHOTOM OOECIIEUMJIO CaMy
BO3MOXHOCTh HACTYIUIEHUSI KypIACKUX IIeIIMepra u
Bolick opunnansHoro barmana, KoTopeie MoaaepKu-
BaJINCh B BOGHHOM IIJIaHE OOJIBIIOI IPYIIIOi Trocy-
mapctB-uieHoB u maptHépoB HATO. Omuako mo
cpaBHeHUIo ¢ Cupueii cterieHb roToBHOCTH Mpaka K
HallMOHAJIM3alluM YPETryJIUpPOBaHUS B pealbHOCTU
oKa3zajlach CyIIECTBEHHO HinKe. Tak, He yoajoch J10-
CTUYb TOYKM HEBO3BpaTa B Aejie 0CaabJIEeHUS TEPPO-
PUCTUYECKMX TPYyNMNUPOBOK B KoHIle 2010-x romos.
“McmaMcKoe TocyIapcTBO” BHOBB CMOIJIO PE3KO aK-
TUBU3UPOBATHCS, IEPEIISI OT MPEUMYILIECTBEHHO pe-
TYJIIPHBIX K TIOBCTaHYeCcKUM neiictusm [10, S. 6—8].
Ha stoMm boHe mpoucxoant pakTudeckoe yCuIeHUe
BaussHus MpaHa Ha cutyanuio B Mpake, 4To BecbMa
HeratuBHo BocnpuHumaiock CIIA um cTtpanamu-
y4JacTHUIIAaMHU EBpo-ATIaHTHYECKOTO cOO0IIecTBa B
LIEJIOM, B YACTHOCTHM MIOTOMY, YTO MPEAM0JIarajo Bo3-
MOXHOCTb UX 3aMeIIeHMs BEAYIIUMUI He3aIaHbIMUI
urpokamMu (B maHHoM ciaydae Mpanom). B HauGomnee
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IMOJTHOM Mepe 3TO HAOIIOIaNIoCh Ha CUPUIICKOM Ha-
npaBiaeHun B cepeanHe 2010-X TomoB: MHTEHCUB-
HOCTb yCWJIWI (B OCHOBHOM BO3IYILIHBIX OOMOapan-
poBok) Il 3amagHOM aHTUTEPPOPUCTUIECKON KOAJIH -
MM B yciaoBusX Havana geicrBuii BKC P®D B
corpynHuuectse ¢ KCHUP MPU u cunamu odpunm-
apHOro Jlamacka pe3Ko COKpaTujach C IOCIEIyIO-
M BeIBoIOM HazeMHBIX cuil CIIIA ¢ Kypackoro ce-
Bepa [11]. ITpuuém, KaK yxe Moque€pKUBaIOCh, 3aMe-
IIEHUE TOCYHAapCTB-WIEHOB EBpO-ATIaHTHMYECKOIO
COOO0IIIeCTBA He3amaaHbBIMU JIepKaBaMU OKa3aJIoCh
BecbMa pPe3yJIbTaTUBHBIM C TOUKHU 3peHMs ek~
TUBHOCTH aHTUTeppopuctudeckux ycwiauii. Ilox-
kmodyeHne MpaHa K Takoif 60oppbe Ha TeppUTOPUN
Mpaka, ocobeHHO Ha ceBepe, MOTeHIIUAIbHO CYIIIEe-
ctBeHHO ociadiser MI. OgHako KE€CTKOCTh KOHKY-
peHuu Mpana u ctpad 3amnanaa 31ecb HaMHOTO 00JIb-
11e, 4yeM B ciayyae Cupuu, 4To MellIaeT IMPOTUBOJICH -
CTBMIO OOIIIE TEPPOPUCTUUECKOI YTpO3e.

Emgé 6osiee 3HAYMMBIMM TIPENSITCTBUSIMMI Ha MTyTU
HalLlMOHAJIU3alU TOUCKA MyTeil oOecIieueHus MUpa
u 6e3onacHocTy B Mpake SIBJISTIOTCSI 3acTapesiblii Xa-
pakTep KOH(INKTAa 1 TECHO CBSI3aHHOE C 3TUM (pak-
TUYECKOEe pasiejieHue TePpUTOPUU CTpaHbI Ha TPU
YaCcTH: 10T, HACeJIEHHBIN MpaKIaMU-IIIMUTaMM, CYH-
HUTCKHUI LIEHTP U CeBep C MpeodIamaroniuM Kypa-
CKHM HaceJeHUEM, TITOTEIOIUM K MpeleibHO BO3-
MOXHOM camocTosTeabHOCTU. Kak n3BecTHO, B CEH-
Tss0pe 2017 1. ObLI TIpOBen€H pedepeHIyM o
He3aBUCMMOCTM upakckoro Kypnucrana. HecMmotpst
Ha ITOJIOXKUTEIbHBII UTOT TOJI0COBAaHUS, JaHHOE pe-
IIeHNE He MOIYyIMIO MEXIyHAPOIHOM MOMIEPXKKM, a
MOTOMY He OBIJIO peaanu3oBaHO, OTHAKO TITyOOKHUE
IIPOTUBOPEYUSI CoOXpaHsioTcsl. JlucTaHmupoBaHUe
Ipyr OT Ipyra HemmMepra M IpPaBUTEIbCTBEHHBIX
BoOlicK opunmanbHoro barnama, ocobeHHo mocie 1me-
pexoja Ioa KOHTPOJIb BIaCTel OYUIIEHHOTo OT 0oe-
pukoB MI" Mocyna, coxpaHsieTcsI; He TTOMOTaloT M
CTUMYJIMpPYIOLIIE MepHBl CTpaH 3aranga Mo UxX cOam-
XKEHUIO0 (B YAaCTHOCTM, HaJIW4Me EOWHBLIX Jarepeit
MOATOTOBKM M €IWHBIN KaHaJ IIPEIOCTaBICHMS BO-
OpyXXeHUI 1 MpeaAMeTOB BOGHHOro cHaoxeHus) [10,
S. 8—10]. decradbunuzamnus Mipaka Hadanach B XOlIe U
10 OKOHYaHUU ITOJTHOMACIITA0HO BOEHHOI KaMIia-
HUU “Koanuluu xenaromux” Bo riaBe ¢ CIIA u
Benukobpuranueit (Mapt—mait 2003 1.). Pexum
C. XycceiifHa OB aBTOPUTAPHBIM 110 CBOEI IIPUPOIE,
OIHAKO B JaHHOM cjlydyae MpoM30lilia IToAMeHa Mo-
HSITUI: ouLManbHbIi barman, oOBMHEHHBII B pa3-
paboTKe OpPYKH1SI MACCOBOTO MOpaXXeHUs (UTO B UTOTE
He OBIJIO IOKAa3aHO) U TECHBIX CBSI3SIX C TEPPOPUCTH-
YeCKMMU TPYIIIMPOBKaMU (TakKe He MMeJIO MeCTa),
13 MHMMOT'O MCTOYHMKA yTPO3 HECTAOMIILHOCTH I10-
cie omnepaiuu 2003 1. TIpeBpaTHIICS B 9K3UCTESHIIN-
anpHbIl [12, c. 102—104]. ®dakTtuyeckuii pacnaf
CTpaHBl HA TPU YaCTU COIIPOBOXIAJICS MOSBIEHUEM
Ha Tepputopun Mpaka “Mcmamckoro rocygapcrsa”
(c 2006 r.) — cHavaza 1on HazBanueM “UI" Mpaka”,
3ateM MT'WJI (To ecTh BKiIIOYasl B IIpeAIIoIaraeMylo
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30HY OTBETCTBEHHOCTM YK€ Bechb JIeBaHT), U HaKoO-
HEll, B YCI0BUSIX reorpadnueckKoro npuiexaHus 30H
BOOPYXEHHBIX KOH(PIUKTOB B caMoM Mpake n Cu-
pun, — “KcaamMcKoro rocynapcTBa’”, mHa4e roBops,
MEXIYHAPOIHON TEPPOPUCTUUYECKON CTPYKTYpPhI C
MI0OATMCTCKUMU yCTpeMIICHUSIMU [2].

B namemM nmoHMMaHUM BOOPYKEHHBIN KOHMIUKT
MIPEACTAaBISIETCS. BO3MOXHBIM Ha3BaTh 3acTapelibiM
MPU YCIIOBUM €r0 aKTUBHOTO Pa3BUTUSI, TO €CTh J€-
rpagalv Wi KaK MUHUMYM CTarHalluy CUTyaluu B
CMBICJIE YIY4YIIeHUsI ¢ obOecrneyeHrueM BHYTpEHHEH
0e30ITacHOCTH Ha MOpoTsLKeHum Oojiee yeM 10 Jet
(mosoBUHA CpoKa aKTMBHOCTH OTHOTO TTOKOJICHUSI).
BeccropHo, ycTajlocTh 3HAUMTEIbHOM YacTy oOIIIe-
CTBa OT COXPaHEHUS BCITbIIIEK OPTaHU30BAHHOTO Ha-
CUJIVIST HAKATJIMBAETCS M COXPaHSIETCST KaK 10, TaK U
10 IPOXOXIEHUHN JTaHHOTO YCJIOBHOI'O XpOHOJIOT Y€~
cKoro pybexa. OQHAKO B TIEPBOE JECATUIETHE CITO-
COOHOCTB HaCeJIeHUs, TOCYIapCTBEHHO OPUEHTUPO-
BaHHBIX IIPEACTaBUTEJICH BJIACTU U CUJI O€30ITaCHO-
CTU K OUCKY MyTeil MpeKpalleHUs IIPOTUBOCTOSTHUS
1 ONPpUMUPEHUSI OOBIYHO HAMHOTO BBIIIIE, YEM B IO-
clienyrolue nekaabl. MTHBIMUY CJI0BaMU, YCTaJIOCThb OT
Pa3BUTUS BOOPYKEHHOTO KOHMINKTA eCTh (haKTop,
CIOCOOCTBYIOILINI YperyJIMpOBaHUIO, HO TIPU YCJIO-
BUM CBOE HEe YpPE3MEPHOCTH, TO €CTh A0 BIIaJCHUS
Macc mojaeit B armatuio. ColraabHas araTis O3Havya-
€T MacCOBOE TIOSIBJICHUE JII0[eil, MPUBBIKIINX OCO-
3HABaThb ACMCTBUTEIBHOCTh CKBO3b MPU3MY 3aTSIK-
HOMl BHYTPUCTPAHOBOI OGOpPHOBI, KOIMAa HAYMHAET
CTUPAThCS HALIMOHAJIbHAS MaMsITh O CBOEM TOCyIap-
CTBE KaK HEKOIJa CTaOMJILHO ACHCTBOBABIIEM WH-
CTUTYTE. DTO B OIHOI Mepe TposiBuiioch B CoMmanu,
TIie BOOPYKEHHBIN KOH(MINKT, MEHSISI (DOPMBI U KITIO-
YeBbIX UTPOKOB, pa3BuUBajics ¢ KoHIa 1980-x romnos,
YCIIOXHSISI TIpOOJIeMy WMCKOPEHEHUSI COMAIMIACKOI
MoBCcTaH4YeCKOM rpynmupoBKy “Amr-I111a6ad” u npe-
onojyieHus cenaparusMa ComanuneHaa u [lyHrineHna.

ITo Mepe XpOHOJOTMYECKOTo OTHAJICHUS OT Havaja
BOOPY>KEHHOTO KOH(PJINKTA, B OOJBIIMHCTBE CIIy4acB B
TepBHIC TOIBI MJIN B IIEPBOE IEeCATIICTHUE, BO3PAacTaeT
cTereHb (parMeHTallud  BHYTPUIIOJIUTUYECKOIO
naHamadTa U paguKaaru3aly CUJI aHTUIIPaBUTEIb-
CcTBeHHOTO Jareps. MimocTpanust ToMmy — OJIOKHpPO-
BaHME 4YaCTU MPEACTAaBUTEIEM YMEPEHHOM OMNMNO3U-
uuu ¢ T u 3anpeménHoi B Poccun “/Ixke6xaT aH-
Hycpoit” B Cupuu, CTOPOHHUKOB HE3aBHCHMOTO
AzaBana ¢ “Ancap ag-un” n “Anp-Kangoit” B Ma-
rpube, Takxke 3amnpelléHHeiMu B P® [13, S. 6-8].
I[Ipy TakoM pa3BUTHMU CUTyalluMd paguKaIn3allus
CTOPOH BOOPYKEHHOTO KOHMJIMKTA HEN30EXKHO 10~
CTUTHET KPUTUYECKOM OTMETKHU, YTO CTAHOBUTCS OT-
IIpaBHOM TOYKOI ABYX CLIEHApHMEB: JIMOO IIpeBpalie-
HUSI TEPPUTOPUM CTPAHBI B CEPYIO 30HY, IMTOJTHOCTHIO
MOAKOHTPOJIbHYI0 panukaibHbiM HB®, nubo, Ha-
000pOT, BOBHMKAET MOIITHBIN NUMITYIbC IJISI 03I0POB-
JISHMS TocygapcTBa Kak mHcTuTyTa. I1ogoOHbI M-
MyJbC OOBIYHO (POPMUPYETCSI UMEHHO TOTOa, Koraa
BOOPYXEHHBIN KOH(JIMKT €I He IIepeniea B 3acTa-
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pEIyIo CTaguIO, YTO YAaCTO COIIPOBOXAACTCSI IIPEIO-
CTaBJI€HUEM aHTUTEPPOPUCTUUECKOM BHELIHEN IO -
JEePKKUA — TUIJIOMAaTU4eCKOM UJIN CUJIOBOIA.

OTHIOOp HE Oe3yCIIelIHBIC MOMNBITKM HE OIy-
CTUTh Mepexoaa BCIIbIIIEK OPraHM30BaHHOTO HaCHU-
st gepe3 10-1eTHuril pyOexk HaOMIOIanCh B CiIydae
JIuBun. @akTUYeCKUi paciag MHCTUTYTA LIEHTPaTb-
HOI BJIaCTU B 3TOM CTpaHE B pe3yJIbTATE BOEHHO-BO3-
IYIIHOI omepanuy I'pyImbl cTpaH-ydactHul, HATO
Bo miaBe ¢ BenukoOputanueit u ®@pannueit (2011)
co3naJl MPEANOChUIKMA ISl TIpeBpallleHUusI TaHHOM
TEPPUTOPUU B OTPOMHYIO TPAH3UTHYIO 30HY, KOTO-
pasi TIpoenupyeT Yyrpo3bl HeCTaOUJIBHOCTH, MpPEXIe
BCETO0 MacCOBOIf HEKOHTPOJIMPYEMOW MUTpalliu, a
TakK:kKe MUMUKPUPYIOIIUX 101 OeKeHIIeB 00EBUKOB,
Ha ctpanbl EC 1 HATO [14, p. 1, 2]. B cepenune —
BTOpoil mojioBuHe 2010-X rogoB MpearnpruHUMaINCh
HEyIayHbI€ TIOMNBITKM HAWUTU pEIIEHUE JIMBUNCKON
Mpo0JIeMbl, HO yIAJIOCh, U TO JIMIIIb OTYACTH, OTpaHU-
YUTh MacITad BO3HUKIIMX PUCKOB Oiaromapsi Aeiui-
CTBUSIM B 10xXHOI yacTu CpenuszeMHoro mopst u Ca-
XeJe, YKPEerIeHUI0 OTHOILIEHUN C COIpeaeabHbIMU
Eruntom u Amkupom. B 2014—2020 rr. HaG10ma1ach
MOJISIpU3aLUs YMEPEHHBIX CIJI, BBUIMBIIASICS B TPaXK-
IAaHCKYIO BOWHY ¢ y4yacTueM JIMBHIiCKOW Hammo-
HajbHOI apmMuu (JIHA) He ToJIbKO KaK BOEHHOI Ma-
IIIMHBI, HO ¥ CUCTEMBI YIIPaBJISHMS BO INIaBe C (heIba-
mapiragomM X. XadTapoM, ¢ OOHOW CTOPOHBI, M
IIpaButenscTtBa HauuoHajabHoro comtacusi (ITHC)
®. Cappamka, KOHTPOJIMPOBABIIEro YacTh Tpumo-
JIMTAaHUU U OIIMPABIIETOCS Ha COOCTBEHHBIE BOICKa,
a e1g 6oJiee Ha oTpsiabl coro3HbIX ITHC nBuxkeHuit, ¢
IPYrOi; TPEThEN HEKOHCTPYKTUBHOM CTOPOHOM KOH-
¢JMKTa BHICTYNAIM TEPPOPUCTUIECKIE TPYIITUPOB-
ku (T u npy>kecTBEHHBIE EMY CUJIBI).

B ciyuae JIuBuu Habmonagoch BeCbMa PEIKOE SIB-
JICHUE NpuUMepHoeo paseHcmea TIOTCHIMAIOB MBYX
CUJI, CTPEMUBIIMXCS K BOCCTAHOBJIEHUIO UMHCTUTYTA
rocynapctBa, — JIHA n ITHC (06e oHn nmenm Mex-
IyHaponHoe mnpu3HaHue). I[lombITKa TmOKOJIe0aTh
9TOT GalaHC B pe3yabTare HacTyruieHus JIuBuiickoit
HalMoHaJbHOM apMuu BecHol—iieTtoM 2020 r. oka-
3aj1ach B LIEJIOM HEyJauyHOli, B TIEpBYIO oUepeab U3-3a
CyIIECTBEHHOI BOEHHOI TTOMOIIIM, KoTopyto Typiiust
npenoctaBuia [IpaBUTENBCTBY HALIMOHAJIBHOIO CO-
miacus. PesynbTaToM cTajla KOMIIPOMUCCHAs cxema
HavyajJbHOUW HallMOHATU3ALIMU YPETryJIupoBaHUS —
co3naHue MexaHusma “5 + 5” (To ecTb Ie-1ope C paB-
HbIM TipenctaButenbcTBoM JIHA u ITHC) [15], a B
MoCJeAyoeM — TMEepeXOIHbIX MHCTUTYTOB BJIAacTU
(dopyma JIMBUICKOTO AMajIora), He UMEBIIETo Tec-
Hoii puBsasku HU K JIHA, Hu k ITHC. Cam 3amyck
MEXJIMBUIMCKOTO Auajiora 1 nepBble YCIEelIHbIe 3Ta-
bl €0 peajiu3alliu CTajad BO3MOXHbIMU Onaroaapst
KOOIEpaTUBHOM cXeMe B3aUMOIEMCTBUSI BEIyILIUX
cTpaH-ydacTHUll EBpo-ATJIaHTHMYECKOTO COOOIIe-
CTBa, B aBaHrape IUIJIOMAaTUYECKUX YCUINU KOTO-
poro naeiictBoBasia ®PI, ¢ He3anagHBIMU AepkaBa-
MU, npexnae Bcero Poccueit. Tak, 6e3 nmpenBapuTeib-
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HBEIX OIIOCPEIOBAaHHBLIX IIEPETOBOPOB B MOCKBe
13 staBaps 2020 1. mexny ITHC u JIHA enBa nm ObLn
BO3MOXEH MX KOHCTPYKTMBHBIN IMAJIOT Ha IIepBOM
BcTpeue B ¢opMaTe bepiamHcKoit KoH(pepeHIINU 10
JIuBun 19 gupaps 2020 r., koTopas OTKpbUIa MYyTh
MpeKpalieHuIo OrHs, MPUMUPEHUIO 1 (POPMUPOBa-
HMIO MepeXOAHbBIX OpraHOB BiaacTu [15]. Hamportus,
BTOpBIe meperoBophl (23 uioHs 2021 r.) HE cMoIIu
00eCIeYnuTh MPOBEAcHUE MPEe3UIEHTCKUX BHIOOPOB
B 3TOI1 ceBepoadpMKAHCKOM CTpaHe, 3allJIaHUPOBaH-
HBIX Ha KoHell aeKaops 2021 r. OgHa 13 IIPUYMH 3TO-
ro yCMaTpuBaeTcsl B CTPEMJICHUU TOCYIapCTB-y4acT-
HUKOB IIEPETOBOPOB OT 3amaga MUHUMU3UPOBATh
poiib P® [16], TO ecTh OTOMTHU OT KOOIIEPAaTUBHOMI
CXeMbI 00ecIiedeHUsT 0€30ITaCHOCTU: J1E€CUHXPOHM3a-
LUl YCUJIM HE TT03BOJIMJIa 00eCceYnTh HeoOXoau-
MOIO CTHUMYJIMPYIOIIEr0 BO3ASHCTBMUS Ha IIPOLIECC
yperyJaupoBaHusl B BOIPOCE CO3MaHUS U JISTUTUMU-
3allMM TIOCTOSIHHBIX BJIacTeil cTpaHbl. be3yciaoBHO,
3HAYMM M BHYTPEHHUI1 (paKTOp: MPaBUTEIBCTBO
A.-X. J16eit0bl He cMOTJIO C(hOPMUPOBATH KOHCOJIM-
IUPOBAaHHOM BEPTUKAJIU BJIACTU W YCIICIIHO IIPOBE-
CTHU MOATOTOBKY K BEIOOpaM, 4TO, OJHAKO, HE MOXET
OBITH B MOJHOU Mepe MOHSITO 0e3 y4éTa yKa3zaHHBIX
BHEIIIHUX OOCTOSITEJILCTB.

Ecnu B cnyyae JIuBumn BoeHHbIE (CTpyIIIIUpPOBaB-
muecs Bo rase ¢ X. Xadrapom B coctaBe JIHA) mr-
payiv poJib OMHOTO 13 3JIEMEHTOB IIpoliecca mepexoaa
K HallMOHAJIM3allMM YperyJIupoOBaHUsI, TO B cllydyae
Manu (1 ¢ BBICOKOM noJieii BepossTHocTu bypkmHa-
daco) oHM cTpeMSITCS ObITh KIIOUYEBBIM UTPOKOM. B
YCJIOBUSIX MOIITHOTO HACTYILIEHUsI CTOPOHHUKOB He-
3aBucumoro Azapama (2012), cpeny KOTOPBIX Pe3KO
YCHJIMBAJIOCHh BIAUSTHUE TEPPOPUCTUUECKUX TPYIIIU-
poBOK (ocobeHHO “AHcap an-JIuH”), apMeicKue ym-
HBI TIOIJIM Ha CHJIOBOE OTCTpaHEHHE TOTHAIIHETO
Npe3uJIeHTa ¢ NoCeaylolleit nepenadyeil BIacTu mne-
PEXOIHBIM TpaXkIaHCKUM BiacTssM. Ha ¢poHe npoBe-
JIeHUsI BOGHHO-CUJIOBOM onepaunu @panmum “Ser-
val” (2013—2014), a 3atem “Barkhane” (2014—2021),
napauieabHO PpyHKIMoHMpYromx Muccuii MINUSMA
n EUTM Mali B aToii ctpane Caxelrst 06111 c(popMU-
pPOBaHBI MOCTOSTHHBIE OPTaHbI BJIACTU BO IJIaBE C Ipe-
suneHToM UM.-b. KeitToit (n36pan B 2013 u 2018 rT.,
BO BTOPOM CJIydae BBIOOPHI IIPOXOOMIN YK€ Ha BCEil
TEPPUTOPUU CTPAHBI).

OnHako NepBOHavYaJIbHbIE YCIIEXU — JOTOBOPEH-
HOCTU O MPEKpallleHUU OTHS C AEWCTBUTEIBHO yMe-
peHHBbIMU TyaperaMu (UtoHb 2014 1.) ¥ cortaleHust o
npumupenun (15 mast u 20 mionst 2015 r.) — He ObUIH
peann3oBaHbl B focTaTouHOM Mepe. C OIHOI CTOpo-
HbI, HECMOTPsI Ha IPUHYXIEHUE CO CTOPOHbI PpaH-
uuu 1 'epmanuu, pykoBoJacTBO B bamako He cTpe-
MUWJIOCh HAAENSATh PACIIMPEHHBIMU MMOJHOMOYUSIMU
MYHUILIMTIAJIbHBIE OPTaHbI BJIACTU Ha ceBepe Mauu [4,
S. 9—11], To ecTh OCYIIECTBIATH (henepanr3aluio ya-
CTU CTpPaHbI KaK yCJIOBUSI COXpAaHEHUS €€ eIMHCTBA U
MOJIHOTO 0TX0/1a OT (hOPMYJIbl HE3ABUCHUMOTO A3aBa-
na. C npyroit — 4yacTUYHOE YMUPOTBOPEHUE B CEBEP-
Ne 12
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HBIX IIPOBUHIIMSX COYETANIOCHh C IIEPETOKOM OOEBU-
KOB HE3aKOHHBIX BOOPYXKEHHBIX (pOpPMUPOBAHNN Ha
CUMTABIIUICS OTHOCUTEIBHO CITOKOMHBIM IOT, OCO-
OeHHO B compeaciabHble ¢ bypkuna-®aco paiioHsl [4,
S. 5, 6]. OnHoil 13 OCHOBHBIX NPUYMH HAOJIIOIAB-
mieiicg 3aech B KoHIe 2010-X TomoB CyllleCTBEHHOM
Jerpagjaiiid OOCTAHOBKM ObLUIM TPYOBI€ IIPOCUETHI
LIEHTPAJILHOTO PYKOBOICTBA B MCIIOJIb30BAaHNU BOMCK:
OHU, TIPEXIIe BCETO BHOBb peOPTaHU30BaHHbBIE U 00Y-
yeHHble Muccueit EUTM Mali yactu 6aTalIbOHHOTO
YPOBHSI, IPUMEHSIIMCH MEJIKUMU ITONPa3AeICHUSIMMU.
Takum mytém Bitactu Bo miase ¢ M.-b. KeiiToit cTpe-
MIIMCHh WUCKIIIOYUTH PUCK HOBOI CUJIOBOII CMEHBI
BJIACTH, OTHAKO JTOOMINCH OOpPAaTHOTO pe3yabTraTta —
Takas cMeHa npowusoinia 19—20 asrycra 2020 r. Ha-
3HAaYCHHBIE BCKOPE BBICIIINE I'PaXIaHCKHE IIPEICcTa-
BUTEIN TI€PEXOIHBIX OPraHOB yIIPaBJICHUS CTPAHOM
Bo m1aBe ¢ ba Huao, B cBolo ouepens, OBLJIM OTCTpa-
HeHBI OT BiaacTu 23—24 mast 2020 1. TeMu XXe BOCHHbI-
MU 9THAMHU. DTOT IIPOIECC OTYETIIMBO UIIJTIOCTPUPY -
eT CTpeMJIeHWe MAJIMMCKUX BOEHHBIX B3SITb HUTHU
yIIpaBJIeHUS YPETYJIUPOBAaHUEM B CBOU PYKM, COCpE-
JOTOYMBIINNCH Ha aHTUTEPPOPUCTUIECKON OOprOe 1
npodunakruke. [Tpurom apyras 3amadya — aBTOHO-
MU3alUK ceBepa Majin — He MOXET OBITh CHSITA C ITO-
BECTKH ITHSI, ITOCKOJIbKY, He OyIydHr pelI€HHOM, OHa
CO3Ma€ET MPENIOChUIKM IS cerapaTru3ma.

IMpencraBnseTcs, 4TO yTBEPAUBIIIMECS Y BIACTU B
Manu BoeHHbIe (Kak U B bypkuna-®aco mocie cu-
JIOBOII CMEHBI BJIacTU TaM B sHBape 2022 T.) MoryT
MONBITATECI TMOUTH 10 TyTH CUpPUM U OCOOEHHO
Erunra, onpoboBaHHOMY €llI€ B 310Xy “apabCKoro
HallMOHaU3Ma”: JIETUTUMU3UPOBATh COOCTBEHHbBIE
MOJIHOMOYMS, PACIIUPUB CBOIO OTBETCTBEHHOCTH
KaK rapaHTOB BHYTpeHHel 0€301aCHOCTH U CTa0UJIb-
Hoctu. B 2021—2022 rr. HaOmM0Omanoch CTpeMiIeHNE
HOBBIX BilacTeidi Mayin K mpeaeabHOMY COKpaIlleHNIO
MPUCYTCTBUSI HA WX TEPPUTOPUU CTpaH-yIaCTHUIL
EBpo-ATiaHTUYeCKOro coobIecTBa, MPexXae BCEero
®paHIK, KOTOPble BOCIIPUHUMAINCH B KayecTBE
WTPOKOB, HE CMOCOOHBIX MOMOYb Mayin AOOUTHCS
YCIIEX0B B yperyjavupoBaHuu. [lon BIussHMEM CMEHUB-
muxcst Biaacteil crpansl Ilgras pecrybiamka monnia
Ha cBEpThIBaHUE orepauuu “Barkhane” (2014—2021),
a3areM u “Takuba” (2020—2022, ¢ ucnoab30BaHUEM
notreHuuana EC), BeiBoas Boiicka B cocemuuii Hu-
rep, a IesiTeJIbHOCTb BOEHHO-TPEHUPOBOYHOI MUC-
cun EC opura B anipene 2022 1. 3aMopoxkeHa (¢ meKiia-
panueil o0paTuMOCTH M BpEMEHHOTO XapaKkTepa JaH-
HOTO peIIeHUsI CO CTOPOHBI TOCYIapCTB-UYJICHOB
EBponeiickoro corsa) [17, S. 6—8].

I[IpumMmeuaTenbHa cXeMa HAIIMOHAJIM3AalUU ypery-
JMpoBaHUS B AraHucTaHe: KJIIOUYEBYIO pOJIb B HEM
NPUHSJIO Ha ceds1 MecTHoe aBmkeHue “Tammban”,
OTHOCHUMOE K YMCIIy paguKaJIbHBIX, CBSI3aHHBIX C
koH11a 1990-x romoB ¢ “Anb-Kammoii”, m ObIBIIIEe
0e3ycnoBHO ommmo3uiinoHHBIM B 20012021 rr. Bima-
ctu B Kabyne 1 BecbMa 3HAUMTENbHbIE CUIBI Oe3-
OMNAaCHOCTH, CO3MaHHBbIC B IIEPUON NEITEIHLHOCTHU
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ISAF! (mapayijieIbHO ¢ 9TUM MPOXOIUIa BOEHHO-CH-
noBas omepanusl CIIHA u rpynmbl X mapTHEPOB
“Enduring Freedom”; 2001—2014) u nponokaBiiie
YCUJIMBATbCS yXKe B mepuon (yHKIIMOHUPOBAHUS
muccuu “Resolute Support” (2015—2021), okazanuch
HE CMOCOOHBI B34Th Ha cebs OTBETCTBEHHOCTb 3a
obecrniedyeHue Topsiika B cTpaHe. YacTUYHOE MpU-
3HaHue 3ToTO0 co cTopoHbl CIIIA 6pUTO 3apMKCUpPO-
BaHO B cAeKe MexXay agnMuHuctpanueit . Tpamna u
“Tanu6anoM” ot 29 despans 2020 r. (mpeamnosiaraia
TOJHBIA BBIBOJI MHOCTPAHHBIX BOMCK B TEYECHUE
14 Mecs11eB), TOJTHOE — B YCIOBUSIX MPUHSTUS U OCY-
IIECTBJICHUSI OKOHYATEJIbHOTO PEIIeHMs YyXe arra-
para Ix. balineHa O CBEPTHIBAHWU IPUCYTCTBUS
CIIIA B Acdranucrane K 11 ceHTsI0ps1, a 3aTeM 4 UtoJIs
2021 1.

B uém nposiBuIIMCh mpr3HaKM NONBITOK “Tannba-
Ha” TepeiT K HallMOHAaJIN3alliu Ipoliecca yperyiau-
poBaHUSI, TIPUHSIB Ha Ce0sl TOMUHUPYIOIIYIO POJIb?
Bo-niepBrIX, 3TO MaciuTad, pe3yabTaTUBHOCTh U CPO-
KM HaCTYyIUICHUS OBVDKEHUST BeCHol—iaeToMm 2021 T.:
CTPEMUTEIbHO TTOTUMHSIS OOHY IMTPOBUHIIMIO 32 IpY-
roi K 10Ty, BOCTOKY M 3arany ot KabGyina, Tanuobl 6e3
0Cc000ro IMPOTUBOACHCTBUS CMOIJIM YCTAHOBUTH KOH-
TPOJIb Ha, caM1M roponoM (cepeamHa aBrycra 2021 1.)
U JOCTATOYHO OBICTPO MOJABUIN OYaru COIpOTUBIIE-
HUSI Ha TPaAULIMOHHO OMITO3UIIMOHHOM MM CeBepe.
Bo-Broprix, “Tamiban”, ocodenro ¢ Hadana 2020-x ro-
JIOB, CTaJl TMIO3ULIMOHUPOBATh Ce0sI He B KAYeCTBE UC-
KJIFOUYMTEJIBHO ITYIITYHCKOIO, HO OOIIEHAIIMOHAIb-
HOTO IBUXXEHMUSI, BOBJIeKasl B PSIIbl CBOMX CTOPOHHU -
KOB IIpeAcTaBUTENIEld OOJBIIMHCTBA ATHUYECKMX
TPYII (B TOM YMUCJIE TAIXKUKOB U y30€KOB), 32 UCKITIO-
YyeHMeM JIMIIb Xo3apelileB. HakoHell, B-TpeTbux, Ta-
Ju6kI yxe ¢ 2017—2018 rT. moBesn XXECTKYI0 00phOY €
“HMcaaMCKIM rocygapcTBoM” Ha Tepputopui Adra-
HHUCTaHa, MPEeUMYIIIECTBEHHO B CEBEpHOI1 €r0 YacTu.
BMmecTe ¢ TeM MOJHOCTHIO JTUKBUIMPOBATH OTPSIIBI
UT B XopacaHe uMm He ygajocs [18]. [IpyHIunuanib-
HBIM SIBJISICTCSI BOIIpoc 00 oTHoureHnu “Tambana” B
HOBBIX pealusix K “Anb-Kaunge”: 6e3 mepecMoTpa
JIPY>K€CTBEHHOI'O MJIM KaK MUHMMYM HEUTPaIbHOIO
OTHOIICHUSI K 3TOM TEPPOPUCTUYECKOM IPYIIITUPOB-
K€ MIpeBpaTUTHCS B Juaepa apraHCKOro yperyjaimpo-
BaHUs ObLTO ObI cioxHO. ClieHapuii oTMeXXeBaHMsI
“TanubaHa” OT pagMKaJIbHBIX CHJI, KOTOPOE OTHIONb
HE UCKJIFOUEHO, U B LIEJIOM €T0 CTpeMJIeHHUE BBICTPO-
UTh HOPMaJIbHO (DYHKIIMOHUPYIOILINII TOCYIapCTBEH-
HBIIA arnmapar BbIIBUTAET HA MEPBbIA TJIaH BOIIPOC O
TpaHC(OpPMAIINU 3TOTO ABVDKEHUS U3 PaIUKaIbHOTO
B YMEpPEHHOe.

! MesxnyHaponHbIe CHIIBI CONEHCTBHS GE30IIaCHOCTH — BO3ITIAB-
nsiemblit HATO MexmyHapomHbIE BOMCKOBOIT KOHTHHTEHT,
neicTBOBaBIIMi Ha TeppuTopun Adranucrana c 2001 mo 2014 r.
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BOOPYXEHHBIE KOH®JIUKTHI B A3UU
N A®PUKE: BIMAHUE COBPEMEHHBIX
XOJIOAHbBIX BOMH

Pa3BuTtne cutyaluu B 30HaX HECTAOMIBHOCTH Ha
COBPEMEHHOM 3Talle He MOXeT ObITh 0OBbSICHEHO 0e3
yuéTra peajuii IBYyX YK€ OTMEUYEHHBIX KOH(MPOHTA-
1M BO-TIEpBbIX, MexXny EBpo-ATIaHTUUECKUM CO-
obiiectBoM U P®, Bo-BTOphIX, Mexny CILA, rpymn-
noit mx rocymapctB-TtaptHEpoB M KHP. Jlormka
NPENLIECTBYIOLIEN XOJ0AHOM BOMHBI — TaK CKa3aTh,
KJIACCMYECKOM — OOYCJIOBJIMBAJIa CTpEeMJICHUE TOCY-
ImapcTB “rmepBoro” m “BTOporo” Mupa, BKIIIOYAs
CBepXJIepKaBbl, K ITIOUCKY CKOPEHIIIEero yCIoKOSHMUSs
WA KaK MUHUMYM XECTKOTO KOHTPOJISI CUTyallul B
30HaX JIOKAJIbHBIX BCIIBIIIEK OPraHM30BaHHOIO Ha-
CUJIVS B TPETHUX CTPpaHaX — MHAYe OHU MOTJIM TIepe-
pacTu B peTMOHAJIbHbIe KOH(MJIUKTHI, a Jajiee — B
BOMHY IJTIOOAJIBHOTO XapakKTepa ¢ KaracTpohrIecKu-
MU MOCJICACTBUSIMU IJISI BCeX CTOpoH. PaboTaer nu
JTaHHasl cxeMa IIPUMEHUTEIbHO K COBPEMEHHOCTH?
[lo mHamemy MHEHMIO, JUIIb OTYacCTU. B Hambomb-
IIe Mepe 3TO XapaKTEepHO IJIsI BCIIBILIEK OPraHu30-
BaHHOT'O HACHJINS, TeorpaIeCKM pacIIOIOXKEHHBIX
MeXAy TpaHMIAMUA CTOPOH-YYACTHMI, KOH(MPOHTA-
1 — B EBpone, B BocTouHoii Azumu.

YTo KacaeTcsi BOOPY:KEHHBIX KOH(MIUKTOB B Ce-
BepHOI Jactn Adpnku, Ha bamkiaem m CpemHeMm
BocToke Ha X BO3HUKHOBEHHE U pa3pellieHue, Kak
MpEeACTaBIISIETCS, BIAUSIOT TpU (pakTOopa cTparermye-
CKOTO XapakTepa.

Bo-miepBbIX, B COBpEMEHHBIX peajlusIX Hajude-
CTBYIOT HE OIHA, a d6e X0100Hble GOUHbI, B PEAIIUIX
Havana 2020-X rogoB OTHIOAb HE IE€MOHCTPUPYIOIINE
TEHJIEHLIMIO K CIIMSIHUIO B €IUHBIN Ipoliecc. MMes
P OOIIWX YepT, Kaxaast U3 KOH(ppOHTAIU BCE XKe
o0JlamaeT OTIAMYUTEIbHBIMM OCOOCHHOCTSIMU: Tak,
MaciTad ¥ CKOpPOCTh BBICTpAaMBaHUS CTpaHaMM 3a-
najga CUCTeMbl cAepXuBaHUS Poccum B BOEHHOM U
MOJIUTUYECKOM OTHOIIEHUM moka Bbime, yeM KHP.
B comocraBieHun ¢ KOHTMHEHTaIbHBIM Kutaem
Poccus B cepenune 2010-x — Havane 2020-x romoB
CYIIIECTBEHHO 0o0Jiee aKTMBHO MCIIOJb30Baja CBOU
00OpPOHHBIE 1 TUIJIOMAaTUYECKNE BO3MOXKXHOCTH IS
OOpBLOBI C TEPPOPUCTUYECKOUN Yyrpo30it Ha bixkHeM
BocTtoke u ceBepe AdpuKu U WIS YpEeTryInupOBaHUS
BOOPYKEHHBIX KOH(MIUKTOB B 1IEJIOM.

Bo-BTOpBIX, TTO Mepe oTnajeHUsi OT MOMEHTa
craprta obeux KoHppoHrauuii (2014) eospacmaem ux
cdepocusaroujee (HecamugHoe) 6auUsHUe, a UMEHHO,
CHUXXAEeTCsl TOTOBHOCTh TOCYIapCTB-UYJIE€HOB U WH-
CTUTYTOB EBpO-ATIaHTUYIECKOTO COOOIECTBA K BBI-
CTPaMBaHUIO KOOIIEPATUBHBIX CXeM 0OE30MaCHOCTH C
He3anagHbIMM AepkaBaMu. [laHHAas TEHASHLMS CO-
XpaHWUTCS, TI0 KpaitHelt Mepe, Ha KpaTKO- M CpemaHe-
CPOYHYIO MEPCIIEKTUBY — 10 BpeMEH! HACTYILJICHUS
COCTOSIHUSI Pa3psiiKU KaK MUHUMYM JIJIsl OMHON U3
KOH(pPOHTAITWIA.
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Yuacrtue crpan-ydactHull HATO u EC B BeIcTpa-
MBaHWU CUCTEMBI CIEpXKMBaHUS HeE3amaIHbIX AePKaB
(mpexxne Bcero P®, Ho Takke KHP u MPU) cymie-
CTBEHHO OTpaHUYMBAET T¢ IMOTSHIIMAIBHbBIE PECYPChI
(0ocobeHHO BOCHHO-JTIOACKNME 1 (PMHAHCOBHIE), KOTO-
pble HY>KHBI TocyaapcTBaM 3araaa JUisi COXpaHEeHUS
MPUCYTCTBUS B 30HAX BOOPYKEHHBIX KOH(MIMKTOB U
HeoOXOAMMOTO YPOBHSI KOHTPOJISI HAd UX Pa3BUTUEM.
Bo BTOpoit monoBuHe 2010-X TOHOB 3Ta TEHIECHIIUS
ObUIa 00OyCIOB/IcHA (DOPMUPOBAHUEM CETH POTALU-
OHHBIX TPYNIMPOBOK IIEPEIOBOr0 Pa3BEPTHIBAHUS
HATO B BoctouHoii u CeBepHoii EBpone, yucieH-
HOCTBIO BOMCK, IIpeIHa3HAYEHHBIX I MCIIOJIb30Ba-
HUSI B COCTaBe CUJI OBICTPOIO pearupoBaHUST AJIbsTH-
ca, a TakXe ero ornepaTuBHO-TAKTUYECKUX PE3EPBOB.
IIpuoctaHoBneHHbIir B camoMm KoHIe 2010-x romos,
JIAaHHBII POIIeCC BHOBb MOXKET aKTUBU3UPOBATHCS B
clieyloleM OecCsITUIIeTUM.

Emé omHuM orpaHMYuTEIeM MHUPOTBOPYECKOI
aKTUBHOCTU CTaHOBUTCS ydacTue He Tojibko CIIA u
nx mapTHEPoB B BoctouHoit Asuu, Ho u ctpaH EC B
BeIcTpanBaHuu cucteMbl craepxkuBanuss KHP. Co
BTOpOit monoBuHbI 2010-X rogoB HabIIOmaeTCsT Ha-
pacTramplilee YBEINYECHNE BCEX KOJIMYECTBEHHBIX Xa-
PaKTepPUCTUK BOOPYKEHHBIX CUJI (JIMUHOTO COCTaBa,
eIMHULL BOOPY>KEHUIT M1 BOEHHOU TeXHUKU, 0OBEMOB
¢urHAHCHUPOBaHMS ) CTpaH-YYaCTHUII “KOJUIEKTUBHO-
ro” 3amana, HaleJeHHOE Ha MpeomoeHe mpooie-
Mbl HEXBAaTKW BOIMCK B 30HaX HECTaOWJIBbHOCTU BHE
30HBI OTBETCTBEHHOCTH CeBepoaTIaHTHYECKOIO
anbsHca [19]. Tak, ®@paHuusg He MOIJIa eIUHOBpE-
MEHHO WCMOJb30BaTh MJIsI MPOBEACHUS Omepaluun
“Serval” 6o1ee 4—5 TBIC. BOEHHOCTYXKAIIINX, KaK 1
I cMeHuBIIer e€ onepauuu “Barkhane” [20, c. 120;
21], xoTs mocienHsis1 MUccUsl Oblla pa3BEpHYTa Ha
TEpPUTOPHUHU He TOJIbKO Maju, HO U CTpaH “caxellb-
ckoit narépku” (bypkuna-®aco, MaBputanust, Hu-
rep, Yan) B nenoMm. OgHOM M3 IPUYUH PE3KOIO CO-
KpallleHUsI IIPUCYTCTBUS B AraHucraHe eii€ Io
Hagajra onepaunm “Resolute Support” crama HeoOxo-
JIUMOCTD MepeHanpaBjaeHUs] YaCTU YIapHbBIX TTOApas-
JIeJICHUI M JIy9IINX BOEHHBIX MHCTPYKTOpOB B Ca-
xenb. Y I'epmaHumu BoeHHOE IMPUCYTCTBHE HA TEPPU-
TOPUSX HECTAaOWJIbHOCTU 3a MpedeilaMy 30HbI
orBerctBeHHOCTH HATO cokpaTmioch ¢ 6ojiee yeM
7 teic. B Havaime 2010-x romoB [22, S. 8—11] mo
2.4 ThIC. TIO COCTOSTHUIO Ha Aekabpb 2021 r. [23]. Ha-
KOHEIl, OJHOW M3 KIIIOYEBBIX IIPUYMH COKPAIICHUS
YMCIIEHHOCTH BoeHHOro IepcoHana ISAF (mipu anx-
muHucTpauuu b. O0ambl), a 3aTeM U pelIeHue
J. Tpamria mioiitTu Ha caenky ¢ “Tanubanom” BUOUT-
Cs CTpeMJIeHIE BLICBOOOINTH BOEHHBIE CUJIBI M CPEI-
cTBa Wi yeuneHus caepxkuBanus PO u KHP.

ITo HammmM pacuéraM, BBIXOH Ha MOKa3aTeau Ie-
puoga 1o 2014 r. — mo o0bEMaM M, 4YTO HE MEHEe BaX-
HO, YMCJy MUCCHUI C aKTUBHBIM Yy4acCTHEM CTpaH-
yyacTHUIL EBpo-ATIIaHTMYECKOTO COOOIIeCTBa, WX
reorpagu4eckKomMy aMara3oHy B 30HaX HeCTaOMIbHO-
CTU — BO3MOXEH JIMIIIb B JOJATOCPOYHOM ITIEPCIEKTH-
Ne 12
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Be. C OIHO¥ CTOPOHBI, 3TO OOYCJIOBJIEHO OTIpEIeJIEH-
HOIi MHEPLUMOHHOCTBIO BOCCTAHOBUTEJIBHOTO POCTa
oonbminHeTBa cTpaH-ydyactHull HATO, ocobeHHO
KOHTHMHEHTAJIbHBIX €BpOMNeNCcCKUX rocyaapcts. Eimé
0oJiee BaXKHO MHOE: pa3MepPbl BOEHHBIX Moapa3aesie-
HUi1, BBIICISIEMBIX U TPEOYIOIIMX pe3epBUPOBAHUS
JUJTSI ICTIOJIb30BaHMUSI B COCTaBe TPYNITMPOBOK aJibsiH-
ca BHYTPU €T0 30HbI OTBETCTBEHHOCTU, BECbMa BEJIM-
KU, UMesI B BULY COBPEMEHHYIO U OyaylIyIo (KaKk MU~
HUMyM Ao Hadaja 2030-X rogoB) YMCIEHHOCTh BO-
OPY:KEHHBIX CHUJI 3alamgHBIX cTpaH B neioM. Ceityac
TpaeKTOPUSI Pa3BUTUSI UX BOEHHBIX MAIIIMH MepeHa-
1ejeHa ¢ (pOKyCHOTO MCIOJIb30BaHUSI CUJI KPU3UC-
HOTO pearupoBaHusi (B OCHOBHOM B paiiloHaX JOKaJb-
HBIX BOOPYXEHHBIX KOH(MJIMKTOB) Ha HapalluBaHUE
MoTeHIIMaja BOWCK OOIllero Ha3HaueHUsl, 3aTOUYEH-
HbIX Ha TPUMEHEHUE BHYTPU 30HbI OTBETCTBEHHOCTH
HATO. C npyroii CTOpOHBI, KCKIIOUYATEILHOE 3HA-
YeHUEe MMEET CJIOXHOCTh BOCCTAaHOBJIEHUSI TIPUCYT-
CTBUS Ha psijie HallpaBJIeHUH, TJie OHO ObLIO yTpaue-
HO TMOJHOCThIO (AdraHucraH), COKpalleHO A0 MU-
HUMAaJIbHBIX TIoKazaTeneil (Cupusi) UiM oKa3ajloch
o yrpo3oii nemoHTaxa (Majin) Kak ClIenCcTBUE Ha-
YUOHAAUZAUUU YPeYAUPOGAHUSL.

B caygae JIuBuu paciumpeHne Ha3eMHOIO BOSH-
HOTO MPUCYTCTBUS B peanusx Havana 2020-Xx romos
MpEACTaBIISIETCST MaJoOBEepOSTHBIM. Tak, Ha ¢QoHe
MEePBBIX yCIIeXoB bepimHCcKoiT KoHPepeHINN CcTpa-
HBI-y4acTHUIbI EBpO-ATIaHTUUECKOTO COOOIIEeCTBA
OrpaHUYMJINCH 3aITyCKOM BOEHHO-MOPCKOII MUCCUU
“IRINI”, koTopas BeICTYIIaIa TIPUOIVKEHHOM K IO~
Oepexblo MoauduKaliMeil MpeaecTBeHHUIbl —
“Sophia” [24]. Hecst pa3HOIIaHOBEI yILIepO — UMM -
JIKEBBI, T€OTOJIMTUYECKUI, (DMHAHCOBBIN (B CIydae
BJIOXKEHMSI CPEICTB B MOATOTOBKY IMPaBUTEIbCTBEH-
HBIX BOICK, 0Ka3aBIINXCSI HEOOECIIOCOOHBIMM), TO-
cymapcTtBa-4ieHbl EBpo-ATIaHTHYECKOro coooIme-
CTBa BBIHYXJEHBI OTKa3bIBaTbCsl OT oOecrnedyeHUst
0e30ITaCHOCTM Ha HAJlbHUX pyOexKax B ITOJIb3y CHII,
OepylIrX B CBOU PYKM yIIpaBJI€HUE yPEryJIMpOBaHU-
eM. BO3MOXHOCTM KOMIIEHCALIUU YTpauMBaeMbIX
CTpaTeTu4YeCKUX IMO3UIUIA IIPUCYTCTBEM Ha COIpe-
JEJIbHBIX TEePPUTOPUSIX (pasMelleHWe YacTh CHJI
cTpaH 3anana B Mopaanuu BMecto Cupuu, nepcrnex-
TUBHI X HapamuBaHus B Hurepe Ha ¢oHe yTparhl
BiussHug B Manu u Bypkuna-®aco) ecTb gajeKo He
Bcerna. [IpuuéM mepenuciiokalms 3a4acTylo MO3BO-
JISIET BOCCTAHABJIMBAThH CBOE BIIMSHUE JIUIIb YaCTHUY-
HO — KakK B KOJIMYECTBEHHOM, TaK U 0COOEHHO Kaue-
CTBEHHOM OTHOIIICHUU.

Haxkonen, B-TpeTbux, 3HauuM ¢akTop deepada-
yuu 06cmaHoeKu, CTETIEHU 3TOTO Tpoliecca Kak B OT-
JIeJIbHO B34THIX 30HAX HECTAOMJIBHOCTU, TaK M Ha
TEPPUTOPUSIX KOH(MPINKTOB B 1IeJ0M. Tak, B TIepBHIit
ron nmocie Havaja onepauuu BKC P® B Cupuu
(ocenb 2015 1. — oceHb 2016 T.) CTpaHBI-yYaCTHHULILI
EC u HATO He odyeHb BHSITHO KPUTUKOBAIU JIEHi-
CTBMSI Hallleil CTpaHbI, XOTsI OHU OBLUIM HE IPOCTO I1a-
palIeIbHBIMUA, HO B 3HAYUTEIBHONM Mepe 3aMeHsIIN
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Ha 3TOM HarpaslieHnu 1l 3amagHyio aHTUTEppPOPU-
CTUYECKYI0 KOoalmuLuvo. B To BpeMms rocymapcrBa-
yneHbl EBporieiickoro coro3a 0bLIM 3aMHTEPECOBAHbI
B TOM, YTOOBI CHU3WTHL OCTPOTY MUIPALIMOHHOTO
KpH3nca M TEPPOPUCTUYECKONM OMACHOCTU BHYTPU
00BbEeAMHEHUSI, B TOM YUCJIC TIOCPENCTBOM UCIIOIb30-
BaHUS oAIepXKu Poccum, XoTs Ae-1ope e€ posib HU-
KOTIJa He MpU3HAaBaJIach.

CIIOXXHOCTh pelIeHUsT JIMBUMCKOUW IIpOOJIIEMBI
0o0yclIoBUJIa TOTOBHOCTh K TECHOM KOOpAWHAIIUMN
ycunuii ctpaH 3amana, ocooenHo I'epmanun, ¢ Poc-
cHell Ha 3Tarax MOoATrOTOBKM M 3amycka bepiamHckoit
KoH(pepeHuu. OgHaKo B MOCIEAYIOLIEM, TI0 Mepe
PE3KOro yMeHBIIIEHNSI MacIlTada yrpo3, Ipoelupye-
MbIx ¢ Tepputopun Cupunm u JIuBMU, TOTOBHOCTh
cTpaH 3arnana K coTpyaHudecTBy ¢ PD pe3ko cHu3u-
nack. Hecnygaitho B CramOynbckoM ¢dopmare —
Poccus, repmano-dpaHity3ckuii TanaeM, Typuust —
BCTpeYa MO TIOAAEPXKKE MEXCUPUIICKOro auajora
oka3zajiach pa3oBoii (okTs1opb 2018 1.) [25], a moHO-
LEHHBIN TUaNor Mo MIIMOCKON ITpobiaeMe (CBSI3aH-
HOI ¢ coOXpaHEHUEM OCTaTKOB “yMEpeHHOI” OIIo-
3ULMH, PAKTUIECKH BCTYIIMBIIEH B TECHBIC KOHTAK-
ThI ¢ paguKainbHbiIMM HB®) Tak 1 He 6B Havat. [1o
CXOXEeMy CLICHapulo, MMesI B BUIY OTKa3 OT COTPYII-
HUYECTBA B IIOJIb3Yy BeChMa OTPaHUYEHHOIO MO Xa-
pakTepy M MacmTabaM B3aMMOICIICTBUsI, pa3BUBa-
Jlach KOOpIMHALUS yeuauii Mexay aepxkaBamu HATO
u Poccueit Ha bepnuHckoii kKoHdpepeHIu 110 JIuBuu
B 2020—2021 rT.

k ok ok

B maugane 2020-x rogoB, B OTJIMYHNE OT CEpEeaNHBI
2010-x, Jokanu3oBaHa IJoOajibHasl “myra HecTa-
ouibHOCTH” . OHA TIpeaCTaBIIsIeT COOOI TTOSIC 30H pe-
aJIbHBIX M TOTEHUMAJIILHBIX KOHMIUMKTOB oT lleH-
TpaybHOI A3un 1o 3anagHoit Appuku. E€ ctepxxHem
saBJsieTcsl akTuBHOCTh MI' Kak HauboJjiee opraHu3o-
BaHHOM TePPOPUCTUIECKOM CTPYKTYPHI, a TAKKE TO-
YepHUX U Tiepelmenmnx mona aruay U pagukaibHBIX
HB®. OrpaHnyuth NpOCTPAaHCTBO HECTAOUIBHOCTU
ymajaoch Onaromapss HOCTaTOYHO 3ddeKTUBHOMY
NPOTUBOACHCTBUIO O(MUIIMATBHBIX BJIACTeil Trocy-
JIapCTB, OXBAaYeHHBIX KOH(MJIUKTAMU, Y aKTUBU3a1I1-
el y9acTus B Ipolliecce YperyJInpoBaHUs TPy He-
3aramgHbIX cTpaH. Pe3yabraThl ycuiauii rocymapcTB-
wieHOB EBpo-ATIaHTUYECKOTO COOOIIEeCTBa OKa3a-
JMCch MeHee 3(PPEKTUBHBIMI, YTO HEPEIKO BEIET K
CBEPTHIBAHUIO MX CTPATETMYECKOTO MPUCYTCTBUSI B
pErvoHe, KOorga OHO OOBEKTUBHO HE COLJIACYETCS C
HallMOHaJIN3alluei YperyIupoBaHusl.

PocT BHyTpeHHEro caMOCO3HAHUS HacelleHUs B
CTpaHe MPOUCXOXKICHNS KOH(PIMKTA, CITOCOOCTBYIO-
Wi YMAPOTBOPEHUIO U IepaauKaIu3aln, He IMe-
€T aJIbTepPHATUBBI KaK 3(P(PEeKTUBHBINA ITyTh IUKBUIA-
LIMM 0YaroB OpraHM30BaHHOTO Hacuusi. B mommepsk-
Ky 3TOTO IIpoliecca JOKHBI He TOJBKO Ie-10pe, HO U
Ie-(aKTo HAIIPABISThLCS YCUIUS 3aMHTEPECOBAHHBIX
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MEXIYHAPOIHBIX UTPOKOB, B TOM YHCJIE 3amagHbIX
CTpaH, Aaxe €ClIM TaKue IeiCTBUS BCTYIAIOT B PO~
TUBOpEYHE C BTOUCTUYECKUMU TOCYyIapCTBEHHBIMU
WHTEpPECAMU IT0 COXPAHEHUIO UX CTPATErnuecKoro
MPUCYTCTBUS B TOM WJIM MHOM PETMOHE: BBITOABI OT
JIMKBUJAIUU KOH(MIUKTHBIX 30H HECOMOCTaBUMO
BBIIIIE JJISI BCETO MEXAYHApPOIHOTO COOOIIecTBa.
OOHAKO B YCJOBUSX Pa3BUTUSI HOBBIX XOJIOTHBIX
BOITH TOHUMAaHME 3TOT0 OOCTOSITEILCTBA YaCTO TIPU-
TYILISETCS.

MeTtonnyeckn coieiicTBue HalMOHAIW3aLn
yperyJIMpoBaHMs IIpeaIiojiaracT MOUCK MyTeid aKTH-
BU3allMM MHOTIOCTOPOHHMX YCWIMN MHpU pelieHUn
3aa4 110 MUPOTBOPYECTBY M MOMJIECPKAHUIO MHUpPA.
HMmerorcs B Buay onTUMMU3alivsi CPOKOB IpeKpaie-
HUSI KOH(PINKTOB (0COOEHHO Ha OOIIMPHBIX TEPPU-
TOpusIX) U pedpopma cekTopa 6€30MMacHOCTH B CTpa-
Hax IIporCXoxXaeHns KoHdnaukTa. Takoil momxom He
clJienyeT MMOHMMAaTh KaK MPU3bIB K OTKAa3y OT TOMOIIH
BHEIIHUX YYACTHUKOB yPETryJIMPOBaHUS, KaK CTPEM-
JIEHHE ITyCTUTH 3TOT IIPOlIeCcC HAa caMOTEK. Peub nueT
0 HaXOXJIEHUU MpeaebHO pallMOHAIBHBIX METOI0B
1 MEp yperyJMpoBaHUSI Pa3IMYHBIX KOH(IUKTOB,
YIUTBIBasI UCKIIOYUTEILHYIO M HApaCTAIOIIYIO CI0X-
HOCTb yIIpaBJI€HUSI MMHU, a TakKe HeoOblYyaiiHyIO
TPYIHOCTb 3aJa4U IIOJTHOI'O 1 HEOOPaTUMOro pa3rpo-
Ma CTPYKTYpP MEXIyHAapOOHOIO Teppopu3Ma, IIpeI-
CTaABJISTIONINX 9K3UCTEHIIMOHAIBHYIO YTPO3y COBpeE-
MEHHOMY MUPOIOPSIAKY.
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CTaTbs TTOCBSIIIEHA KU3HU U IeSITEIbHOCTH BBIIAIOIIETOCS COBETCKOTO M POCCUIMCKOTO YUEHOTO, OTHOTO
13 OCHOBOITOJIOXKHMKOB KBaHTOBOM 3JI€eKTPOHUKMU, JaypeaTa HobeneBcKoit mpemuun B 061acTu (UMK,
akagemuka AH CCCP u PAH Hukonas I'ennanuesnya bacosa (1922—2001). ABTOp IToBeCTBYyeT 00 OCHOB-
HBIX 9Tanax ero ouorpaduu, akiieHTUPYs BHUMaHUE Ha IJIaBHBIX HAYYHbBIX JOCTUXXKEHUSIX: CO3MaHUM (COB-
MecTHO ¢ A.M. [TpoXopoBbIM) MPUHIIUTITUATEHO HOBBIX MAJIOIITYMSIIIIUX KBAHTOBBIX TeHEPATOPOB U YCHIIU -
TeJiell paIMoYacTOTHOTO AMala3oHa — Ma3epoB, a Mo3aHee (COBMECTHO ¢ Koyiieramu u3 @u3nyeckoro uH-
crurytra AH CCCP uwm. I1.H. JleGeneBa) cemeiicTBa jJa3epoB — I'eHEPaTOPOB 0o0jice KOPOTKOBOJIHOBOTO
(onTUYECKOro) nuamna3oHa, BeIABIKeHUU (coBMecTHO ¢ O.H. KpoXxuHbIM) e oCylleCTBASHUS Ja3epHO-
TO TEPMOSIIEPHOTO CUHTE3a MyTEM HarpeBa MUIIIEHU U3IyYeHHUEM Jla3epa 10 TeMIIepaTyphl, JOCTaTOYHOM
IIJIS TIPOTEKaHUS peakluii cuHTe3a. B ctaThe ynesnsieTcs BHUMaHUe U YCIIeITHOM NesITeIbHOCTU aKkaJeMuKa
BacoBa Kak KpyITHOTO opraHM3aTopa HayKH, MHOTO CIeJIaBIIero MIsk pa3paboTKK U ITPOM3BOACTBA Ja3ep-
HOI TEXHUKU, KOTOpasl HalllJIa caMOe IIIMPOKOe MTPUMEHEeHE He TOJIbKO B HayKe, HO U B pa3IMYHBIX OTpac-
JISIX HApOIHOTO XO3siCTBa, BOGHHOM JIeJIe.

Karuesvie crosea: H.I. bacoB, KBaHTOBBIN TeHepaTop, Ma3ep, jJasep, JJa3epHbI TEPMOSIEPHBIN CUHTES,

DUAH nwm. I1.H. JlebeneBa AH CCCP, HOGeneBCcK1e JlaypeaThl.

DOI: 10.31857/S0869587322120052

Hwuxonait I'ennamuesmu bacoB pomunca 14 ne-
kab6psa 1922 r. B 1. Ycmanb BopoHexckoii rydepHun
(c 1954 r. B cocrtaBe Jlumneukoii o6iacT) B ceMbe
I'ennanusa ®EnopoBuya 1 3MHaANALI AHAPeeBHBI ba-
coBbIX. [enHannit @EmopoBny ¢ 1926 1. IperogaBa
TUIPOTEXHUKY B BOpPOHEXCKOM rocymapCTBEHHOM
yHuBepcuTeTe (B BopoHeX ¢ HMM Iiepeexajia M ce-
MbsI), a ¢ 1931 . — B BopoHexXcKoM JiecoTeXHuYe-
CKOM MHCTHUTYTE B 3BaHUMU JOLICHTA, a 3aTeM npodec-
copa [1]. Oxonuanue HukosaeMm IIKOJIbI COBMAJIO C
HauyasoMm Benukoit OteyecTBeHHOIT BOitHBI. B 1941 T.
bacos Ob11 mpu3BaH B apMUIo U HampasieH B Kyii-
OBILIIEBCKYI0O BOEHHO-MEIUIIMHCKYIO aKaJeMUlo, a B
1942 r. nepeBenéH B KueBckoe BOEHHO-MeIUITUMH-
CKOe y4YumIuile, 3BakynpoBaHHOe B CBepmIOBCK.
OkoHuuB ero B 1943 r., moay4yuB KBaquduKaluio
denpairepa ¢ IPUCBOSHUEM 3BaHUS JICUTEeHAHTa Me-
JUILIMHCKOM CIyXKOBI, ObLT ONpeaeeH B 0aTaalbOH X1-
MUYECKO 3allIMThI U A0 KOHIIA BOMHBI HAXOMUJICS B

KOMITAHEILl WUropr HukonaeBnd — moKTop (DHU3MKO-
MaTeMaTUYeCKUX HaykK, IJIaBHbIi Hay4YHBI COTPYIHUK
DOUAH.

psmax mercTByIOIIE apMuM, B Bolickax 1-ro Ykpa-
nHckoro ¢ponTa. B 1945 r. HarpaxneH Menanbio “3a
no6nectHbIl Tpyn B Benukoit OTedecTBEHHOI BOMTHE
1941—-1945 rr.”.

Hauano padot H.I'. bacoBa 1mo kBaHTOBOI1 pagno-
$U3MKe Hepa3pbIBHO CBSI3aHO KakK ¢ MOCKOBCKUM
MexaHuyeckuM uHctutyroM (MMM), B 1953 1. nipe-
0o0pa3oBaHHBIM B MOCKOBCKMIA WHXKEHEPHO-(PU3N-
yeckuit uuctutyt (MUDUN), roe on ¢ 1946 o 1950 .
ObL1 cTyaeHTOoM U o 1953 r. acmupaHTOM, TaK U1 C Jla-
bopatopueit konebanuit PU3MIECKOTO WHCTUTYTA
uM. I[1.H. JIe6enea AH CCCP (PHUAH), kyna B 1949 .
CMOCOOHOIO CTyAEHTa MPUIIACUI BO3TJIABJISIBIIUI
JlabopaTtopuio KojiebaHUi1 1 OMHOBPEMEHHO 3aBea0-
BaBIIMI Kadenpoit TeopeTndeckoit ¢pmusmku MMHU
akageMuk M.A. JIeoHTOBWY, CTaBIIUIA HAYYHBIM Py-
koBonutesieM acrmmpaHTa. H.I. bacoB Hauan pa6o-
TaThb B HAYYHOI TpyIine KaHauaaTa (pu3uko-maremMa-
Tnuecknx Hayk A.M. IlpoxopoBa, a mocie yxona
M_.A. JleonToBuua B 1954 r. B Jlaboparoputo Ne 2 AH
CCCP k M.B. KypuatoBy pyKoBoguTeJIEM U 1abopa-
Topuu KoJjiebanuii, u qucceptanta H.I. bacosa cran
K TOMY BpeMEHU yXe TOKTop (U3MKO-MaTeMaThuue-
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KOMITAHEL

®oro 1. H.T. BacoB y aKkcriepuMeHTaIbHOM YCTAHOBKHM IEPBOTO MOJIEKYJISIPHOTO reHepaTopa (cepenrHa 1950-x ronos) [1]

ckux HayK A.M. IIpoxopos. IlepBbie HaydYHBIE pabo-
Thl H.I'. BacoBa cBsi3aHbI C UCClIeTOBaHUEM MarHUT-
HBIX MOMEHTOB SIIep PaarOCIIeKTPOCKOITNYECKUMU
METOJaMM, W IO 3TOi Teme OH 3amuTuia B 1953 T.
KaHIUIATCKYIO IUCCEPTAIIMIO.

IMnonotBopHoe cotpynHuuectBo H.I. bBacosa u
A.M. Ilpoxoposa B 1abopaTopuu Konebanuniit DTAH
MpUBEJIO K OCHOBOIIOJIaralolliuM pe3yjbraTaM B 00-
JIaCTA KBAaHTOBOI pagnodusnku. Yxke B 1952 1. oHn
BMECTE MOATOTOBUJIU U B sHBape 1953 r. cnenanu no-
KJan Ha Bcecolo3HOM coBellaHUU MO MarHUTHBIM
MOMEeHTaM sep (CTeHorpaMma JoKJjaaa COXpaHU-
Jnack B Apxuse PAH), B koTopoM BriepBbie ObLIU U3-
JIOXKEeHBI Pe3yJibTaTbl TEOPETUYECKOro aHaiu3a 3¢-
¢eKTOB yCUJIEeHUS U TeHepalliu 3JIeKTPOMAarHMTHOTO
U3JIyYeHUS] KBAHTOBBIMU CUCTEMaMMU U TEM CaMbIM
c(opMyJIMPOBaHbl OCHOBHBIE MOJOXEHUSI TEOPUU
MOJIEKYJIIPHOTO KBAaHTOBOTO T'eHepaTopa Ha MOJIEKY-
nax ammuaka. [leppas crarbst H.I. BacoBa nu A.M. I1po-
XOpOBa Ha 3Ty TeMy Oblj1a mocjaaHa B “2KypHai Teope-
TUYECKOM Y SKCIIEPUMEHTAIIbHOM (U3UKK”~ B SHBape
1954 r. u BbIIIIA B OKTIOpe. AHaJloTMYHas padbora
amMepukaHckoro ¢usuka Y. TayHca ¢ coTpymHUKaMU
ObLIa OTIIpaBJIcHA B IIe4aTh B Mae 1954 r. u omy6-
JIMKOBaHa B MIOJBCKOM HoMepe XypHaia “Physical
Review”. DToT rom cuuTaeTcsl TOAOM CO3IaHUSI
OPUHIUNUATIBHO HOBBIX MAJOLIyMSIIIMX KBAHTOBbBIX
FEHEPATOPOB U YCUJIUTEJIEN PaaIUOYacCTOTHOTO IUa-
naszoHa — MasepoB. B 1956 r. BacoB 3amutui g0K-
TOPCKYIO IHUCCEpTAllMI0 Ha TeMy “MoaeKylasspHBII
redeparop” [1, 2], Ipu TOATOTOBKE KOTOPOIA, IO OT-
3bIBaM UMEHUTBIX OMITIOHEHTOB, OH CMOT MPOJAEMOH-
CTPUPOBATh TaJlaHT OJIECTSIIIETO dKCIIEpUMEeHTaTOpa

BECTHUK POCCUNCKON AKAIEMUWU HAVK

U BBICOKMIT YPOBEHb TEOPETUUECKOTO aHAJIN3a CIIOXK-
HBIX (PU3NYECKUX MTPOOIIEM.

B 1955 1. H.I'. bacoB nipennioxun 3¢ dheKTuBHbBIH
U YHUBEPCAJIbHBIM METOJ MOJIyYeHUSI UHBEPCHOM 3a-
CEJIEHHOCTU — METOJl CEJIEKTUBHOM HaKauykKu DJIeK-
TPOMAarHUTHBIM U3JyYeHUWEeM TaK Ha3bIBaeMO
“TpéxypoBHeBoii” cucteMmbl. CyTh MeToma, Hallleld-
11IETO YPE3BbIYAMHO IIMPOKOE MPUMEHEHNE B ONTH-
YEeCKHX KBAHTOBBIX TeHEepaToOpax, COCTOUT B TOM, UTO
Ha JOMOJHUTEIBHOM TPEThEM YPOBHE MOXHO HaKO-
MUTh OOJIBIIIOE YMCJIO BO30YXXIEHHBIX YACTHUL, UC-
MyCKaIOIIMX KBAaHTbI U3JIydeHUs TMPU Mepexonax Ha
HIDKHUI (C MUHUMAJIBHOM 3HEpTueit) ypoBeHb MO
NIeICTBUEM aHAJIOTUYHOIO M3JIyYEHUS JPYyTUX 4a-
CTULI, TO €CTb BbIHYXIeHHO. [Ipu BBeneHUMn obpat-
HOIi CBSI3U C TIOMOIIIBIO pe30HATOpa, B KOTOPOM B3a-
WMOJIEMCTBYIOT BHEIIHUE U COOCTBEHHBIE KBAaHTHI,
BO3MOXHBI TeHepalusi U yCUJeHUe BBIHYKIEHHOTO
uznydyeHus. [Ipy sTomM ObLla MoOKa3zaHa KOTEPEHT-
HOCTh (CMH(A3HOCTh) U3IydaeMbIX (POTOHOB U HX
TOXIECTBEHHOCTh BBIHYXXIAIOIIM.

C atoro BpemeHu bacoB 3aropesicsi HoMcKoM my-
Teil co3maHusl 1a3epoOB — reHepaTopoB OoJiee KOPOT-
KOBOJIHOBOTO (ONTHUYECKOTO) AuamnaszoHa. B 1958 r.
uM coBMecTHO ¢ b.M. Bynom u KO.M. IlomnoBbiM B
MaTeHTHON 3asiBKe ObLIO MPEeAIOXKeHO co31aBaTh Ja-
3€pHbI€ UICTOUHUKHU U3JIyYEHUS Ha OCHOBE MOJYNpoO-
BOJIHUKOB, BO30YXITaeMbIX WUMITYJIbCHBIM 3JIEKTPHU-
yeckuM TtoneM. Yepes monropa roma H.I. bacos,
O.H. Kpoxun n KO.M. ITonoB mpenyioxXuim Bo30yK-
JIaTh TIOJYNPOBOMHUK WHXKEKIIUEH 2JIEKTPOHOB 4Ye-
pes3 p-n-niepexon. Hapsiny ¢ aTuMu uaesMum amepu-
Ne 12
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®oro 2. HobeneBckue laypeathl (Ha epeaHeM I1aHe cieBa HanpaBo) A.M. [Ipoxopos, H.I'. bacos
u Y. TayHc Ha HayayHOM ceMuHape Btabopatopuun KP® (1969). ®oto u3 apxua nadoparopuu KPP

KaHCKMMH YYE€HBIMU MpPEAIaraioch UCIOJb30BaTh B
na3zepax kpuctayuibl pyouHa (Y. Tayuc, A. 11laBioB)
u razoBble cMecu (A. I’xaBaH, B. benner).

3a OTKpbITHE HOBOrO TPUHIIMIA TeHepaluu U
YCWUJIEHUS JIEKTPOMArHMTHOTO M3JTy4YeHMsI Ha OCHOBE
kBaHTOBbIX cucTeM B 1959 r. H.T". bacoBy u A.M. Ipo-
XOpOBY ObLJIa mpucyxkaeHa JIeHnHckas npemus. Mx
WUCCIeOBaHMUS, a TakXe paboThbl, BBIMOJIHEHHbIE B
CHIA npumepHo B To ke BpeMst . TayHcoMm ¢ co-
TPyIHUKAMU, TIPUBEJIM K POXKIEHUIO U OypHOMY pa3-
BUTUIO HOBOM 00J1acT (PU3MKU — KBAHTOBOI BJI€K-
TpoHUKH. B 1964 T. 3a pyHIaMeHTaTbHBIC CCIIEI0-
BaHus B 3T0it obimactu H.T. bacos, A.M. IIpoxopos
n Y.X. TayHc yonocrommmcy HoGeneBckoii mpemMuu B
obyiactu puznKU.

Hupextop ®MAHa akagemuk 1.B. CKobenblbIH
aKTUBHO MOMIEPKMBaJI paOdOTHI 110 JIA3€PHOM Tema-
THUKE M, BBICOKO OIIEHMBAsI Hay4YHBIE pPe3yJbTaThl
H.I. BacoBa u A.M. IIpoxopoBa, cmocoOCTBOBaJ HE
TOJILKO TIPEACTABICHUIO UX K IIPECTMKHBIM Harpa-
J1aM, HO ¥ BBIABVDKEHUIO Ha PYKOBOMISIINE JOJKHO-
ctu. B 1958 r. H.I. bacoB Ha3HayaeTcsl 3aMeCTUTE-
JIeM OUpeKTopa MHCTUTYyTa II0 HaydyHOM padore.
B 1959 r. mox ero pykKoBOICTBOM B COCTaBe jJabopa-
TOpPUU KOJeOaHUI OPraHU3YyeTCsl CEKTOpP MOJIEKY-
JIIPHBIX TEHEPaTOPOB, a B 1963 T. CEKTOP BHIIEISIETCS
B OTIEJIbHYIO JIJAOOPATOPUIO KBAHTOBOM paanohusmn-
ku (KP®D). B 1960 r. A.M. IlpoxopoB uzbupaercs
yiieHoM-KoppectnionaeHtom AH CCCP, B 1962 r.
YJIeHOM-KoppecnoHaeHToM u3oupaercs H.I. bacos.
JenicTBuTenbHBIMY WieHaMU AKagemMun Hayk CCCP
00a craHoBATCS B 1966 T.
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IIpenBuns repCcIIeKTUBHI JJa3epHOI TEXHUKHU, ba-
coB B 1958 r. opraHu3oBaj U BO3MIAaBWJI B paMKax
Axagemnn Hayk nepByio B CCCP HayuHylo IIpo-
rpaMMy I10 UCCIIEIOBAHMIO BO3MOXHOCTHU reHepalun
N YCHUJIICHUA DJICKTPOMAarHUTHOIO M3JIY4YCHUA B MH-
dpakpacHoO 1 onTUIECKOI 061acTsx cekrpa. [Ipo-
rpaMMa OCYIIECTBIISITIACh UCKIIOUUTEIBHO YCUIUSI-
Mu PU3NYECKOTro MHCTUTYTa, sl yero Hukomaii
l'eHHagueBUY OOBEAUHUI B OQHOM KOJUIEKTUBE CO-
TPYIHUKOB J1ab0OpaTOpUM KOJIEOAaHWI 1 psima IPyrux
nabopatopuiit ®MUAHa. ITapamiensHO BBIIOTHSUIACH
U apyrasi, “3akpbiTasi” nporpamma “@oToH” (K Ha-
CTOSIIIEMY BpeMEHM OHa pacceKpedeHa), ITOCKOJBbKY
BacoB He coMHeBaJICSI B TOM, YTO Yy OYIYIIUX Ja3epOB
XOpOIIKE TIEPCIEKTUBBI B CUCTEMaX ABOMHOIO Ha-
3HAYECHMUS.

PabGoTsl Mo co3gaHnio Ma3epoB U JIa3epoB OKa3a-
JIUCh OYEeHb MPUBJEKATEIbHBIMU JJISI COTPYIHUKOB,
0COOEHHO MOJIOABIX, He Tonbko @MAHa, Ho u apy-
rmx HaydHbIX opraHm3aunuii Coserckoro Coro3za.
Ycunuiach KOHKYPEHIMSI HAyYHBIX KOJIJIEKTUBOB
CTpaHBI, MpUYEM ¢ omrsimkoit Ha padoTtel B CIIIA.
B mae 1960 r. amepukanckuii pusuk T. Meiiman 3a-
MYCTUJ TIEPBbIM OINTUYECKU BO3OYXIaeMbIii MM-
MyJIBCHEBIN Jla3ep Ha KpPUCTale pyOrHa, 0 Y4€M OBLIO
coobmieHo B XKypHayne “Nature” B aBrycte TOro Xe
roga. Hauartere B koH1ie 1960 1. pa6oter B CCCP mpu-
BEJIM K 3aITyCKY IePBBIX OTEYEeCTBEHHBIX PYOMHOBBIX
nasepoB: B uioHe 1961 r. B [ocymapcTBEHHOM OITH-
yeckoM nHcTuTyTe M. C.U. BaBuyioBa 1 B cCEHTSIOpe
B 1aboparopuu momuHecueHn ®MAHa. B Tom ke
1961 r. A. Jxasau ¢ koiureramu B CIIA 3amyctmm
MepBbIil pabOTAIONINI B HEPEPBIBHOM PEXUME Jia-
3ep Ha CMECH ra3oB I'eIisI U HEOHa, BO30Yy:KIaeMoii
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®oro 3. H.T". Bacos u A.M. IIpoxopos B 1aGoparopun (1964) [1]. Doto u3 apxusa gaboparopuu KPD

ITOCTOSTHHBIM DJIEKTPUYECKUM Pa3psaoM. AHAJIOI Y -
HEIi 1a3ep ObLT co3gadH B DMAHe B 1962 1. H.T. ba-
COBBIM C COTpYAHUKaMH [2, 3].

3aMeTHOe BJIMSHME Ha pa3BUTUE UCCIIeTOBaHUM
nMena ob3opHas cratbsg H.I. bacoBa “I'eHepanms,
YCWJIEHUE U MHIMKaIUS MH(ppaKpacHOTo U ONTUYE-
CKOTO M3JIy4YeHUIT ¢ TIOMOIIbIO KBAHTOBBIX CUCTEM”,
omyoimmkoBaHHast B 1960 T. B xXypHayte “Ycnexu pu-
3ndecknx Hayk”. B 1958—1962 rr. bacoBeiM u ero
YYeHUKaMU OBIIIH TPEAI0KEeHBI 1 000CHOBAHEI IT1aB-
Hble METOIbl CO3AaHUS TOJYIMPOBOMHUKOBBIX Jla3e-
POB: C ONITUYECKOI HaKauKOM, MHXEKIIMOHHBIX U Jia-
3epOB C 3JIEKTPOHHBIM BO30yXXaeHrueM. Onupasich Ha
9TU padoTHhI, yu€HbIe JICHUHTPAACKOTO (DU3UKO-TEX-
Hudeckoro nHctutyra uM. A.d. Mobpdpe AH CCCP
Hayaaiyd MCCJIEeNOBaHUSI U3JIYYEHHUS MOJYIPOBOJHU-
KOB M B Hauajie 1962 r. BriepBble HaOIIOIAT MHIYI-
pOBaHHOE U3JydeHUE U3 p-n-Tiepexola B apceHule
rajuivsi. AKTUBHO BKJTIOUMJIACH B UCCJIEIOBAHUS U Jla-
o6opatopus ¢puszuku noaynpoBogHukoB @MAHa, B
KOTOpOiT B mekabpe 1962 T. GbUT 3amyIleH ITepBBIit

BECTHUK POCCUNCKON AKAIEMUWU HAVK

OTEYECTBEHHBI MHXEKIIMOHHBIN J1a3ep Ha p-n-Tie-
pexofe B apceHu e rajuiisl. 3aIlyCK aHaJIOTUYHOTIO Jia-
3epa B CIIIA cocrosiicss Bcero TpeMsI MecsiliaMH paHee.

st co3nareneii JazepoB CTalo SICHO, YTO YHM-
KaJIbHbI€ XapaKTepPUCTUKU JIA3€PHOTO W3IYyYEeHUS
(KOTepeHTHOCTb, MOHOXPOMAaTUYHOCTb, BO3MOX-
HOCTb MOJIYYEHUSI KOPOTKUX UMITYJIbCOB U BBICOKUX
MOIITHOCTE#) OTKPBIBAIOT IIMPOYAMIIINE TTePCIIeKTH-
Bbl MIPMMEHEHUS J1a3epOB B HayKe, Pas3UYHbIX OT-
pacisgXx HapoOJHOTO XO35IiCTBa, B BOEHHOM JgEJie.
B 1961 r. H.I'. bacoB 1 O.H. KpoxuH nepBbIMU BEI-
cKazajiyd MIAEI OCYILIECTBIEHUSI JJa3epHOrO0 TepMO-
saepHoro cuHrte3a (JITC) myrém HarpeBa MHUIIIEHU
U3JIydeHUEM Jiazepa 10 TeMIlepaTyphbl, 10CTaTOYHO
IUTsl TpOoTeKaHus peakuuii cuHte3za. O6 aTom bacos B
1962 r. monmoxxuit Ha 3acenannu ripesunnyma AH CCCP,
a B 1963 r. Ha 111 MexnyHapomHOIT KOHMEpeHIINT IO
KBaHTOBOI 2JIeKTpoHUKe [4]. TeM caMbIM Ha MHOTHE
roabl BIIEpEn Mpeaonpeaeimioch pa3BUTHE padoT 1o
HOBOMY HaMBaXXHeMIlIeMy HayYHO-TEeXHUYECKOMY
HamnpapjieHuto. B nanbHeiiemM mno uHuimatuse ba-
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COBa C TIPUBJIEUEHUEM MPOMBIIIJIEHHBIX OpraHu3a-
O 1 000POHHOTO BEIOMCTBA OBIJIN pa3BEPHYTHI pa-
OOTBHI MO MOIIHBIM Jla3epaM KaK HepepbIBHOTO, TaK
U UMMOYJIbCHOTO JEMCTBUSI, HAa pPa3HbIX aKTUBHBIX
cpelnax v ¢ pa3HbIMU TUTIAMU HAKaYKU (TOMUMO OCY-
mectBiaeHus JITC takue naszepbl TpeOOBAIUCH IS
nokanuu JIyHBI M pelleHus psaa Opyrux 3amad).
B 5T0it MHMLIMAaTUBE TIPOSBUIMCH TIyOOKasi IPOHU-
LIATeILHOCTh U HaydyHasl CMEJIOCTb €€ aBTopa, Bedb B
TO BpeMsI CyIIeCTBOBAJIU JIUIIb TBEPAOTEIbHBIE JIa3e-
Dbl C HEpPTUEN MMITYJIbCa MEHEe JXKOYJsl U Helpe-
PBIBHBIE Ta30BbIe J1a3epbl MOIITHOCTHIO MEHEe BaTTa.

ITon pykoBoacTtBoM bacoBa ObLTM HaYaThl pabOTHI
o ¢GOTOAUCCOLIUMOHHBIM U XUMUYECKUM, SKCUMEP-
HBIM 1 3JIEKTPOMOHU3AIIMOHHBIM JIa3epaM, IO CO3a-
HUIO JIa3€PHBIX YCUJIMTEJCH M MOIIHBIX KOTepeHT-
HBIX CYMMAaTOPOB, MOJIYIPOBOTHUKOBBIX WHXKEKIIN-
OHHBIX WM JWCKOBBIX JIA3€pOB C ONTHYECKOM
HaKa4yKoMi, a TaKXKe CTaHIapTOB YaCTOThl HA OCHOBE
MaJIOMOIIIHBIX Ta30BBIX JIa3€pOB OISl IPUMEHEHUI B
METPOJIOTUH, CTy>KO0e TOUHOTO BpeMEHM, HaBUTAIINH,
reoae3uu 1 ap.

IMocme ycmelmrHoro BHITIOJIHEHUST IPOrPaMMBI
“@otoH” B gekabpe 1962 r. ObLIO MPUHATO ITEPBOE
nocra"HoBneHue 1IK KIICC n CoBeTra MUHHUCTPOB
CCCP o pa3BuTum ja3epHON TeXHUKU. 3a HUM ITO-
clenoBanu apyrue. B peaausanuy HOBBIX TpOrpaMm
y4acTBOBaIW pa3INyHbIe aKaleMUUYeCKUe U BeIOM-
CTBEHHBIE HAayYHO-UCCIIENOBaTEeIbCKUE WHCTUTYTHI,
a TaKXe MPOM3BOACTBEHHBbIC Mpennpusatus. [Tposs-
JISI He3aypsAHbIE OPraHU3aTOPCKUE CITOCOOHOCTH,
H.TI'. bacos no6bmuBasicsa pacmmpeHns GpOHTa nccie-
JIOBaTeJbCKUX PaboT, YKpeIUIeHUsl CBs3eil C Tpo-
MBIIIJIECHHBIMA ¥ OGOPOHHBIMU TIPEIIPUSTUSIMU.
ITom ero pykoBoacTBOM Hadajlach pa3paboTKa KOM-
IUIEKCHBIX IIPOrpaMM pPa3BUTUS BaKHEWIIMX Ha-
MpaBJIEHU KBAaHTOBOI aeKTpoHuK, a ®UAH ctan
TOJIOBHOI OpraHu3alyeil Mpy BLITTOJHEHUN Pa3ind-
HBIX TIPOEKTOB. B pe3ynbraTe JlazepHbIe UCCIeI0Ba-
HUS pa3BEepHYJINCh BO MHOTMX HAYYHBIX W TTPOMBIIII-
JneHHBIX IeHTpax CoBeTckoro Coro3a.

[IpakTuka mpeB3oluIa OXUIAHNUSA YIEHBIX: C pa3-
BUTHEM KBAaHTOBOI pagno¢u3MK1 BTopasi OJOBUHA
XX cTojieTHsl 0O3HaAaMEHOBaJach HayaJaoM HOBOI Ha-
YYHO-TEXHOJIOTUYECKOM 3pbl — JJa3€pHOI, BCTAaBIIECH
110 CBOEMY 3HAYSHUIO B ONUH PSIJ C aTOMHOI 1 KOC-
MUWYECKOM.

BosHukaeT BoIpoc: 4TO ellé, KpoMe He3aypsiI-
HEBIX CIIOCOOHOCTEN M yrnopcrBa bacoBa, mo3Bonmiio
€My T10CJI€ BbI3BAHHOTO BOMHOM MOYTU MATUIETHETO
OTJIyYeHUSI OT (UBMKKM M MaTeMaTUKU YCIIEIIHO
OKOHYUTHE Kypc MMU—-MUDU (1946—1950) u cry-
CT$ BCEro JiBa C MOJOBUHOM roga (B KoHie 1952 r.)
NOArOTOBUTH COBMECTHO ¢ A.M. IIpoXopoBBIM 10-
KJIaJ, B KOTOPOM BIIEpBbI€ OBLIN CHOPMYIUPOBAHBI
OCHOBHBIC TIOJIOXKEHHUSI TEOPUU MOJECKYJISIPHOTO
KBaHTOBOIO TeHepaTopa? (DTU IIOJIOXEHUSI CTaId
OCHOBOI TOKTOpCKOit nuccepraumu bacoBa n ¢yH-
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JaMeHTOM paboThl, oueHEHHOIT HobeneBckoii mpe-
mueii.) JokTop ¢U3MKO-MaTEMAaTUYECKUX HayK
H.A. Upucosa, corpyaauiia rpymisl A.M. IIpoxopo-
Ba, XOPOIIIO 3HaBIIasi 000OMX HOOEJIEeBCKUX Jiaypea-
TOB, yTBepxXKmaia, dro “B mape bacos—IIpoxopos
uaeHBIM JuaepoM Bceraa obvi1 Hukomait bacoB”,
M Has3bIBaja ero reHueM [5]. Jpyroit COTpyIHUK Jia-
OopaTtopum KoyebaHuil (BnocieanctBunm MHcTuTyTa
obieit puzuku PAH) noktop ¢pusnko-maTemaruye-
ckux HayK B.B. ATI0/171I0HOB aHAJIOTUYHO OTO3BAJICS O
H.TI. bacoBe B cTaThe ¢ KpaCHOPEYMBBIM Ha3BaHMEM
“T'eHuit, KOTOPHBI KU1 psaom” [6].

CwmenuBmmii bacoBa Ha nocty nupektopa ®MAHa
¢usuk-Teopetuk akagemuk JI.B. Kemmpnm cumran
€T0 MBIIJICHUE COBEPIICHHO HEOOBIYHBIM, HEOXU-
JaHHBIM U BBICOKO LieHUJ 3To [5]. Chenyoluii Ha
nocty aupektopa DMAHa ¢pusuk-TeopeTuk akame-
muk O.H. KpoxuH, Konmera n coaBTOp MHOTUX COB-
MECTHBIX ¢ bacoBbIM MPOEKTOB M HAYYHBIX padoT,
MBITAICS OOBSICHUTD €r0 “0COOEHHYIO JTOTMKY MBIIII-
JIEHUS, KOTOpas UAET He 1o 0oJiee IIPOCTOMY ITyTH —
OT OCHOB (PU3UKU, U3JTO0KEHHBIX B ydeOHUKAaX, K 00-
Jiee CIOXHBIM KOMIUIEKCHBIM ITOCTPOCHUSIM, HO II0
MPOTUBOMNOJOXHOMY NYyTU — OT KOHIIA... [To-Buau-
MOMY, OH CUMTAaJl, UTO CAylIaTeJn YyXKe MBICJIEHHO
MPOILUIXA Ty YacTh IIyTH, KOTOPYIO OH IIPOIIEN cam”
[7]. KpoxmH Takke cuntain, aro “Hwukomait [ernamm-
€BUY ObLI UCKITIOYUTEJILHO KPEaTUBHOMN JIMYHOCTHIO.
IIpocTo u3 Hero Bce nuen Kak u3 (poHTaHa TUIIA TTH-
Tepckoro CamMcoHa BhIXOAWIM. IJ1aBHOM YepTOil €ro
HaTypbl ObUIM MBITJIUBOCTb U TBOPUYECKMI TTOIXOI K
neny. Ero ym IocTossHHO posKaajl BOIPOCHI-3araaKku,
OTBETHI Ha KOTOPbIE MOPOXIAI HOBBIE UIEU U OT-
KpBIBAJIM HOBBIE MyTU MCCJIEJOBAHUI UM peain3a-
LMK HOBKIX 3agau” [8, c. 1076].

Bynyun acnupanTom bacoBa u 11o3nHee B TeueHHE
MHOTIHX JIET TECHO paboTas C HUM, B TOM 4YHCJIE B
1970—1980-x rogax B KauecTBe CeKpeTapsi mapTopra-
HU3alUU B PYKOBOOMMOM MM oTaeneHun KP®D, g
caM HEOTHOKpaTHO ObLI CBUAETENEeM Toro, Kak Hu-
Komait [eHHagueBUY BO30YKIIEHHO TOBOPUJI O HOBOI
wujaee, IPUBBIYHO ITOTUPAsi OOHOM JIAMOHBIO IPYTYIO.
OOBIYHO ATO OBIBAJIO YTPOM, B OCHOBHOM B ITOHE-
NeJIbHUK, TaK KaK UAeH Jallle BCero HUCXOIWIU K He-
My HOYBIO M B BhIxogHble. CBOMMU UIOESIMHU OH JIe-
JIWJICS, B TIEPBYIO O4Yepelb, CO CBOUMM 3aMECTUTEIISI-
MU U C JPYTUMM KOJUIETaMM, KOTOPBIX 3TU HIEU
KacaJmchk.

Axagemuk bacoB Obul OOJBIIMM MeYTaTeIeM M
BCerga ¢ HaaeXa0i 1 BEpOil paccMaTpuBaJl BEPOSIT-
HOCTbh BOIUIOLIEHUSI CBOEl MeuThl (WIM MIpeaBUIe-
Hus1). OH TOBOPUII O HEl KaK O XXMBOi1, KaK ObI BUIA,
ocs3as e€. O.H. Kpoxun sBcmomunain: “Korga Toipko
nosiBMJIMCh na3epbl, Hukonait ['eHHagueBU4 IIpem-
CKa3bIBaJI 9YyTh JIU HE HOBYIO HAYYHO-TEXHNUYECKYIO
PEBOJIIOLINIO, CBSI3aHHYIO C 3TUM OTKPhITUEM. MHO-
TM TOTJA 3TO Ka3aJI0Ch CIUIIKOM OOIBIINM IIPEyBe-
muuenneM. OIHaKO BpeMsl I0Ka3aJlio ero IpaBoTy.
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MmMeHHoO ceiiuac MpoucXoauT MUHTEHCUBHOE MTPOHUK-
HOBEHUE J1a3epOB B COBPEMEHHYIO TEXHOJIOTUIO — OT
WCMOJb30BaHUS UX B 9HJAOCKOMUYECKUX U TIA3HBIX
orepamusix 10 CO3AaHUS TPaHCKOHTUHEHTAIbHBIX
JIMHUU CBSI3U U UHTEPHETA, OT CBEPXTOUYHBIX U3MEpE-
HUA 1O KOMITaKT-IUCKOB, Ja3epHBIX MPUHTEPOB U
00paboTKM MaTepuajaoB B MalIMHOCTpoeHun” [7].

Oco60oe mecTo B TBopueckoii xku3Hu H.I. bacoBa
3aHUMAJIO €ro JIOUMOe JeTullle — JabopaTopus
KBaHTOBOI panuodu3nku, Kotopas c 1973 1. saBisieT-
cs otneneHuemM ®UAHa. HecMoTpst Ha 3arpyxeH-
HOCTb pa0OTOM B AUPEKIIMU UHCTUTYTA (3aMECTUTENb
nupekrTopa ¢ 1958 mo 1972 r., pupextop ¢ 1973 no
1989 r.), B AkageMuu Hayk (4ieH Tpe3uauyma B
1967—1990 1T.), BOo BcecorodHom o6ImecTtBe “3Ha-
Hue” (rpencenatenb B 1978—1990 r1T.), OH ITOCTOSTH-
HO MHTEpeCcOoBaJICsl BCEMU CTOPOHAMU KU3HU CBOEH
Jlabopatopuu (OTaeJeHus ), PyKOBOJIWI HAyYHBIM Ce-
MMHApOM, peajiM3allieil IIJIaHOB WCCIeNOBaHUA,
obecrneyeHreM HEOOXOAUMBIM 00OpPYIOBAaHUEM, CO-
TPYAHUUYECTBOM C OT€UECTBEHHBIMU 1 3apyOEKHBIMU
OpraHu3alusIMU U BOOOIIE MHOTO caesiall 1Jis pa3Bu-
THSI CBOETO MoApa3iesieHUsl, BKIouasi IOCTPOIKY Jia-
0OpaTOpHBIX KOPITYCOB HE TOJBbKO B MOCKBe, HO U B
Kpacnoii ITaxpe (mo3mHee — AKaaeMropomok, a C
2007 r. Haykorpand Tpoulik).

ImaBHbIM B HayuyHoOU mestenbHocT H.I. bacosa
SIBJISLIOCH CO3IaHUE U Pa3BUTHE HOBBIX MePCIIeKTUB-
HbIX Hay4YHbIX HalpaBJeHUli, KapAUHAJIbHO MEHSIO-
IIUX TPaIULIMOHHBIE B3MJISAbI, U OJHOBPEMEHHO
MpOBeNeHUe UCCIeTOBaHU B YK€ Pa3BUTHIX HAIlpaB-
JIeHUSIX U1 obecrneyeHus pelleHust KpynHbIX 3aaa4
HayKu U TexHUKu. OH caMm oIpeaesy TeMaTuKy 1uc-
clieqoBaHui 1160, Mo Mepe OpMUPOBAHUS KOJIJIEK-
TUBA, MOJAAEPXKUBAI UJIEU U TIPEIJTIOXKEHNS CBOUX CO-
TPYAHUKOB. DTUM TIPEXKIE BCETO OOBSICHSIETCS pas-
HooOpa3sWe W IIMpoTa HAayYHBIX HallpaBJIeHUI,
CO3IaHHBIX bacoBBIM M ero IIKOJION, BEIPACTUBIIICH
6osiee 80 nokTopoB Hayk. boiiee 50 ero COTpyTHUKOB
YIOCTOEHbI 3BaHMs JjaypeaTa CaMbIX MPECTUKHBIX
npemuii — Jleanmackoit, TocymapctBennoit CCCP
win P® u npemuii INpaButensctBa P®D, a Takke
MMEHHbIX IpeMuii u menaneit PAH.

JlabopaTopus kBaHToBoM paguoduzuku PHUAHa
(“bacoBckas”, KaK cTaiau €€ Ha3bIBaTh) OBICTPO IIPH-
oOpeJia U3BECTHOCTb B HAYYHOM MUPE U Ha TIPOTSIKE-
HUU JeCATUICTUI oKa3biBajla Y MPOAOJIKAET OKa3bl-
BaTh 3aMETHOE€ BJIMSIHME Ha NESTeIbHOCTb OTeue-
CTBEHHBIX U 3apyOeXHbIX YUEHBIX. BOJbIIyIO0 pOjb B
STOM ChITpajl M Hay4dHbIH (ToxXe “bacoBckuii”) ceMu-
Hap, Ha KOTOPOM 3aciylIMBaIUCh U OOCYXIAIUCh
JIOKJIaJIbl O pe3yabTaTaX TeKYIIUX HayYHbBIX UCCISHO-
BaHWi1, BBICTYNAIW MPUTIAIIEHHbIE U3BECTHBIEC YU&-
HBIE, B TOM 4nciie 3apyoexHble. Hukomnait [ennanu-
€BUY BCeTma CUIIE] B TIEPBOM PSIIY U OOBIYHO OJHUM
U3 MEPBbIX 3a/1aBaJl BOMPOCHI TOKJIATUUKY.

BacoB cam mpuHUMaN Ha paboTy COTPYIHUKOB U
3HaJI OOJIBITMHCTBO W3 HUX ITO UMEHH W OTYECTRY.
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JIMYHO Temjo IO3apaBIsUl KEHIUH C HPpa3THUKOM
8 MapTa Ha TOpP>KECTBEHHOM COOpaHWM, OpraHU3ye-
MoM ITpoCoI03HOM opraHusainueii. B npyrue npasn-
HUKY NO3APaBJIsiyl COTPYAHUKOB IO pagroceTy (OHAa
Torda paborana), a TakKe JMIHO, 00X0/s Jadboparo-
pun. Bmecte ¢ coTpynHuKaMu 00JelT 3a BOJIeH00IIb-
HyI0 KomaHAay jtaboparopuu KP®, koropast B 1969 T.
BbIUTpaJjia IepBeHCTBO cpeau tabopaTopuit DM1AHa.

B oOmenuu ¢ coTpymiHUKaMu W acliMpaHTaMU
akageMuk bacos ObUT MpUBET/INUB U ITpocT. Hanbonee
JIETKO JOHECTU EMY CBOIO UJIEI0, TIPOCHOY WU TIpe -
JIOXKeHHE MOXXHO OBbLIO BEYepoOM, MOCJIe OKOHUYAHUS
paboyero mHsI, MOXIABIIMChH yXO[a TOCJIEIHETO €ro
rocts win noceturensd. Penko, korma DH I3 (Tak 3a
Ila3a ero 3Bajiu COTPYAHUKM) TIOKMOAI JabopaTo-
puto paHblie 10 yacoB Beuepa.

Huxomnait [eHHagueBUY UCIIBITHIBAII HEMOMIETb-
HYIO PagoCTb U TOPIAOCTh 3a YCIIEXU M JOCTUKCHUS
CBOMX COTPYIHUKOB. DTO IIPOSIBIISNIOCH, HAIIPUMED,
MPY UX HarpaxIeHUU TOCyIapCTBEHHBIMU Harpamga-
MU, 3alliTe UMM JTUCCEePTALMii M Ha TIpa3IHOBAaHUU
ux roouneeB. O0bluHO bacoB BBICTyHaJl Ha TOpXKe-
CTBax 1 6aHKeTaX, yCTpauBaeMBbIX IT0 TAKOMY TIOBO/Y,
U TEIUIBIE CJIOBA €T0 MO3ApaBJIeHNSI HUKOTIA He ObLIN
IeXXypHBIMU, OaHAJTBHBIMMU.

deHoMeHaTbHAS UHTYULIUS Y IIUPOKUI KpYT MH-
TepecoB MO3BOJISIN bacoBy OBICTPO BHUKATH B JIIO-
Oy10 HOBYIO IPOOJIEMY U HAXOIUTH ITyTU €€ pelIeHus,
HenpeMeHHO Ao0uBasich pesynbrata. He Mory He
YIIOMSIHYTh M O €r0 OT3bIBUMBOCTU. Eciu mmo kakum-
JIM0O MpUYMHAM OH HE MOT CaM UCIIOJIHUTh IPOCHOY
NOOYMHEHHOIO, TO B €ro CTHUJE ObLIO OBICTPO HAWTU
KOJIJIET, CITOCOOHBIX 3TO craeyiath. Hammpmmep, B 2000 r.
1Mo Moeii mpochbe KakK 3aBEeAyIOIIEro JjabopaTopueit
ONTO3JICKTPOHHBIX ITPOIIECCOPOB OTHCICHMS KBaH-
TOBOIT paagno(pU3NKU 1 MpeaceaaTelIs: IIporpaMMHO -
ro KOMUTETa MEXIAyHAapOAHO KOH(MEpeHIIUU TI0 Te-
peooBBIM OUCIUIEMHBEIM TexHoaorusM (ADT-2000)
bacos morosopmics ¢ kocMoHasToM B.H. Tepeniko-
BOI1, B TO BpeMs pykoBomuteieM Poccuiickoro 1eH-
Tpa MEXAYHAPOTHOTO HAYYHOI'O M KYJILTYPHOIO CO-
TpyoHudectBa Tipu IlpasBurensctBe P®D (Pocsapy-
OeXIIEHTpP), O TIpeaocTaBliecHUU nomelneHuit JJoma
IPYXOBI C HapoaaMM 3apyOeXHbIX CTpaH Ha yi1. Bo3-
IBMDKEHKA IUISI IpoBeneHus nepBoit B Poccum KoH-
depeHIIMU MeXayHapOTHOIO AUCIIEMHOro oO0Ilie-
ctBa (SID). OH Xe OTKpbUI U caMy KOH(pEPEHIIHIO,
MIPOIIEAIIYIO C YCIIEXOM.

Heymaun n mpoGiaeMbl MOgUMHEHHBIX Hukomnaii
I'enHagueBUY NepexXrBal KaK COOCTBEHHBIE, U ObLIT
pazn IIoMOYb COTPYTHMKAM He TOJIBKO B HAyYHBIX, HO
U B XkuTeickux nenax. HanboJsee 3HaUMMBbIMU U3 Ta-
KMX Jed SIBWINCh “TIpoOuBaHUe” MHOTMX KBapTUD
IUIST HY>KIAIOIIUXCsI COTpYOIHUKOB B MockBe, Cama-
pe, Tpoulike, JonronpyaHoM, IlyminHe u nmoctpoii-
Ka B 1977 1. 16-3TaXXHOTO XXUJIOrO JIOMa IO YiI. 310-
3MHCKOM B MockBe. KBapTUpbl B HEM MOJIYYMJIN HE
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TOJIBKO COTPYAHUKM OTHEJeHUSI KBAHTOBOI paauo-
¢usuku, HOo u Apyrux noapasneienuniit ®MAHa.

OO0IIMpPHOI 1 MHOTOTpaHHOII Obllla HAyYHO-Opra-
HM3alroHHas aesatenbHocTh H.I. bacoBa Ha mocty
3aMeCTUTENST AUpeKTopa U 3ateM aupektopa GAHa.
HMmenno B 1960—1970-e roabl UHCTUTYT BBIABUHYJICS
B pSO IIEPEOOBBIX LEHTPOB (U3NIECKONl HayKu
CCCP. bricTpo pacmmpsiiach U COBEPIICHCTBOBa-
JIach €ro sKcnepuMeHTanbHas 0a3a [5]. BHempeHue
CpEICTB aBTOMATM3allN, BBEIYMCIUTEIBHON TEXHM-
K1, OOHOBJIEHME IPUOOPHOTO ITapKa, CoO3MaHue YHI-
KaJTbHBIX YCTAHOBOK — 3TUMHU BolipocamMu HuKkomait
l'enHagneBnY 3aHNMMAJICST HEMMOCPEICTBEHHO U B MH-
CTUTYTE, 1 B aKaleMUH, 1 B MUHICTEPCTBaX, Ha YPOB-
He CoBeta MuHUCTPOB CCCP 1 otnenos LUK KITCC,
OTBEYABIIMX 3a BBIITYCK HAyYHOTO OOOpPYTOBaHUSI.
MHoT0 BHMMAaHUS OH YAEJISII TTOBBIIIIEHUIO TOYHOCTH
GUBMIECKNX U3MEPEHUI, a TAKXKE IMOCTAHOBKE HO-
BBIX 9KCIICPUMEHTOB M IIPOEKTUPOBAHUIO JJIST 3TOTO
CIIeIUAJIbHBIX (PU3NMYECKUX YCTAHOBOK.

AXTUBHOI M pe3yJbTaTUBHONM pabOTe MHCTUTYTA
ObLIa TIOMUMHEHA M KajapoBas nojautuka. I[lpu nes-
TenbHOM yyactun Hukonas I'enHagueBnya, mapTuii-
HOM 1 npodcoro3Hoi opranusauuii B ®MAHe ObL1
pa3paboTaH MOPSAOK aTTeCTalluM U YTBEPXKICHUS B
JOJIKHOCTSIX YIEHBIX, MHKEHEPOB, padoYnx 1 00CTy-
KUBalolero rnepcoHana. B cyimHoctu, peus 1uia oo
ajanTaluy TPyIOBOro 3aKOHOAATEIbCTBA K 3a1auyam
nHctutyta. ClioBa C omnpeaeieHUeM TOKHOCTU
(MIaaIIni MU CTapIIvi HAydHBIA COTPYIHUK, 3aBe-
JIYIOIIUIA CEKTOPOM, HAaYaIbHUK YCTAHOBKM), CTEMe-
HU (KaHIUIAT WU JOKTOP (pU3NKO-MaTeMaTUYEeCKUX
HayK) oOpesii 0oJjiee KOHKPETHBIN CMBICI HE TOJIBKO
B BUJIE YPOBHSI 3apIjiaThl, HO U YETKOTO (hOPMYJIUPO-
BaHUS 00sI3aHHOCTEM [5].

C uenblo odecneueHus paspuruss PHAHa emg B
1963 1. mo naunatuse H.I. BacoBa 1 Ha ocHOBaHUM
noctadHoBneHus1 LIK KITCC u mpaBurtenbcTBa WH-
CTUTYTY ObLJIa BbIAEJIEHA 3eMJISI MOM CTPOUTEIHCTBO
Oco60ro KOHCTPYKTOPCKOro Oropo. Iliomanky mias
Hero bacoB BbIOpaj npumepHo B 20 KM OT TOrAalll-
Hux rpaHull MocksBwl y mocénka Kpacnas Ilaxpa
(c 1977 r. aTO BCEM U3BECTHBII ropoa Tpoulik, KOTo-
pBIit 0OKazajcs 4yThb JIU HE B TEOMETPUUYECKOM LIEHTPE
HoBoit MockBel). B 1966 T. cTpONTENIBCTBO 3aBep-
muiaoch, 1 Hopoe OKbB mpucTynuio K BHITIOJTHEHUIO
IIPOM3BOICTBEHHEIX 3aKa30B Wit PHAHa u ogpyrux
HayuyHbIX yYpexIeHuii cTpaHbl. I1o cyTu ObLIO cO-
31aHO HAyYHO-TEXHOJOTMYECKOEe U KOHCTPYKTOP-
CKO€ TIpeIINpUusITUE, OCHAIIEHHOE COBPEMEHHBIM
o0opyIoBaHUEM JIJISI MEXaHUUECKOI, ONTO-MeXaHW-
yeckoit 00paboTKM MaTepuasoB, pa3paboTKU U MOH-
Taxa paavo’aIeKTPOHHOI ammaparyphbl, MOCTPONKU
9KCIIepUMEHTAIbHBIX MAaKETOB U (PUBUUYECKUX yCTa-
HoBoK. [TapayinenbHo B Tpoulike BO3BOAMINCH XM~
Jible JOMa, Mara3uHbl, IIKOJbI U IPYTUE OOBEKTHI CO-
LIMaJIbHOM MHGPACTPYKTYPHI.
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VYxe noznHee (B 2008 1.) OKb @M AHa 6nu10 Ipe-
ob6pasoBaHo B Tpomnikoe o60cobIeHHOE TToApa3ae-
JIEHWE WHCTUTYTA W MPU HEM C LeJbl0 (hOpMUPOBa-
HUS Cpelibl, 6JIAaTONPUSTHOM 151 pa3BUTHUSI MaJIOTO U
CpeIHEro MHHOBAIIMOHHOTO MPEANPUHUMATENbCTBA,
OBUIO CO3MaHO WHHOBAIIMOHHOE TMoApa3aeieHue
“Tpountkuii TexHomapk”. TemaTnka paboT B TEXHO-
napKe BKITIOUaeT B ce0sT HaydHOe IIPUOOPOCTPOCHUE,
ONTO3JEKTPOHUKY, JIA3EPHYIO TEXHUKY, B TOM UYUCJIE
pa3paboTKy U co3JaHWe KOMIOHEHTOB U mosygad-
pUKaToB JJi1 He€, MaTepuajoBeAeHUWE U CO3[daHue
HOBBIX MaTepraioB. Bo MHOIMX TOMeIIeHUsIX ObIB-
mero OKB ¢ tex mop pabGoraloT Majible Hpearpusi-
TUSI, KOTOpPbIE COXPaHSIOT W Pa3BUBAIOT Tpaaulluu
OKb ®HMAHa B co3maHWMud HayYHO-TEXHUYECKOM
nponykuuu. CiaeayeT TakKe YIOMSIHYTh, 9T0 B 1970 1.
B Tponiike On11a 3aBepuieHa opraHn3anus MHCTUTy-
Ta cnektpockonuu PAH, oCHOBHOI KOCTSIK KOJIJIEK-
THUBa KOTOPOTO COCTaBWJIM COTPYIHUKHU J1abopaTo-
pUU CNIEKTPOCKOIIUU U JabopaTopun KBAaHTOBOH pa-
nnopuzukn @MAHa, 4to B 3HAUYUTENBHON Mepe
CNoCOOCTBOBAJIO Pa3BUTUIO JIa3ePHOIN TEeMaTUKU U
OIPEAETNIIO U0 HOBOTO MHCTUTYTA.

bnaronaps coBmectHoit mHnuatuse H.I. baco-
Ba 1 pykoBozacTBa KyiiobieBckoit ooiaactu B 1980 r.
obLT oOpaszoBaH Kyiiobimesckuii (¢ 1991 r. Camap-
ckuit) punman @M AHa ¢ nenbio co3naHus nepcnek-
TUBHBIX JIA3€PHBIX CUCTEM 1 TEXHOJOIMii B MHTEpE-
cax MalllMHOCTPOUTENTbHOTO KoMIuIeKca T. Kyitobie-
Ba. (I'opon 1 061acTh HA TOT MOMEHT IIPEICTABIISLIA
Cc00011 pa3BUTHINT MHAYCTPUATBHBIN PETMOH, PacIio-
JlaraBIIUii MOIITHOI 3HEpreTUYecKoil 0a3oii, OOJbIIN-
MU CTPOMUTEIBbHBIMU BO3MOXHOCTSIMH, BBICOKOKBA-
JTMUIMPOBAHHBIMU KaJpaMy B MaIlIMHOCTPOEHUH,
XUMUYECKOH 1 aBUAIIMOHHOM MPOMBIIIJICHHOCTA U
OBLIM 3aMHTEPECOBAHBI B YBEJIMYESHNN HAYYHOIO IO~
teHuuaaa.) B anpene 1980 r. B 3manun KyiiOblieB-
ckoro ookoma KITCC bacoB ¢ coTpymHUKaMH BbI-
CTYIUJIU C KPAaTKMMU COOOIIEHUSIMU O CBOUX pabo-
Tax B obOmacth JazepHoit ¢m3nku, a Hwukonait
I'eHHanueBUY MpeAcTaBUI TIEPBOrO AUpeKTOopa hu-
Imana — JOoKTopa (U3MKO-MaTeMaTUYeCKMX Hayk
B.A. KatynuHa, KpyITHOTO cIieliiajncTa B o0acTu
CO3MaHUsI U WCIIOJb30BaHUSI MOIIHBIX Ja3epoB.
Bckope mi1st mocTostHHOM paboTH B (hujinajie Impue-
XaJll BBICOKOKBATU(MUIIMPOBAHHBIE CIEIIMATUCTHI
no ¢usuke nazepon A.JI. [lerpos u B.1. UrommH, a
TaK>Ke MHOTOYMCJIEHHBIE MOJIOAbIE YIEHBIE — aMOM-
LIMO3HbIE BBIITYCKHUKHU 1 acriupaHTel MU DU.

Kax nupekrop @®MAHa bacoB BHUMATEILHO Clie-
JIWJI 3a pa3BUTHEM (puanana, ObICTPO CTAHOBUBIIIETO-
CS MOIIHBIM KaTaJnu3aTOPOM pa3BUTUsS Ja3€pPHOIO
HamnpaBJIEHUSI UCCIEOOBAHUN U BHEAPEHUYECKUX pa-
60T. B 1989 1. Ha 6aze punuana @PHMAHa u Kyiiobi-
IIEBCKOTO TOCYHMBEpPCHUTETa ObLI CO3JaH Hay4dHO-
y4eOHBI LleHTp nasepHOl TEXHOIOTWMM, HAyIHBIM
pykoBomuTtesieM Kotoporo ctai B.A. Karynun. K Ha-
CTOSIIIIEMY BpeMEHMU B C(hepy BIUSHUS LIEHTPA BKJIIO-
YeHbI IIPAKTUIECKH BCE BHICIINE yUeOHbIE 3aBEACHUS
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Camapbl, UMEIINe OTHOLIIEHUE K JIa3epHOIi (pr3nKe
U ontuke. MHAyCTpUalIbHBIIA PETMOH TOJYyYMI HO-
BbI€ MEPCIIEKTUBBI M CTUMYJIBI pa3BUTHUS KakK (pyHIa-
MEHTaJIbHOM, TaK Y MPUKJIAJHOU HAYKHU.

Ycnexu u poctukeHus: pykosogumoro H.I. ba-
coBbiM KoyutekTuBa PUMAHa, ocoGeHHO B paMKax
HWCCIeAOBAHUIA 110 JIa3€pHOM TEMATUKE, 3aCIYy>KEHHO
ouieHuso npasutenbctBo CCCP, Harpanus B 1984 .
MHCTUTYT opaeHOM OKTSIOPHCKOI pEBOIIOILINH.

[Monumast, yTo mpoObiieMa MoaydeHUsI HerucuepIia-
eMOoro 6e30ITacHOTO ¥ OTHOCUTEJILHO 3KOJOTMYECKU
YUCTOTO UCTOYHUKA SHEPTUU TIPEBOCXOAUT Ha JaH-
HOM 3Tarre (MHAHCOBBIC BO3MOXKXHOCTH HaIIIEH cTpa-
HBI, bacoB HEOTHOKpPATHO CTaBUJI BOIIPOC O HEOOXO0-
JTUMOCTH MEXKIYHAPOIHOTO COTPYIHUYECTBA B pellie-
HUY IPpOOJIEMBI JIa3€pHOTO TEPMOSIAEPHOTO CUHTE3a,
YTO OBLJIO HEMMPOCTO B YCJIIOBUSIX 3aKPBHITOIO XapaKTe-
pa pabot. HauboJsiee npuBiekareabHoli s bacoBa
MpeacTaB/IsUIach MAesl CO3MAaHUS MEXIYHAPOMTHOTIO
JlazepHoOro TepMosinepHoro 1eHTpa. B 1990—1991 rr.
unest mojayduia MoAAePXKKY BAUSTEIbHBIX MEXIyHa-
pomHbix opranm3anuii — MATATD n IOHECKO,
pa3pabaThIBaJINCh Jaxe €€ MPaKTUUYECKUEe acIeKThl,
HO 10 peaJiu3aliiu AeJI0 He OO0, TOCKOIbKY UHIY-
cTpuainbHO pa3Buthie crpaHbl (CIIA, ®paHnus,
Anonus, Kurait, Kopest, Poccust) Hauanu co3naBaTtb
HanuoHanbHbIe LIeHTphl JITC. Bknang H.I'. bacosa B
pa3BUTHE MEXIYHAPOIHOTO COTPYIHUYECTBA B 00JIa-
CTH JIa3€pHOIO0 TEPMOSIIIEPHOIO CMHTE3a ObLI OTMeE-
yeH nodye€THbeiMU TipemusiMu B CITA, Uuauu u npy-
TMX CTpaHax.

B 1971 r. bacoB opraHuzoBai uzgaHue cOOpHUKa
crareit “KBaHTOBasI 31eKTpOHMKA”, CTaBIIero B 1974 r.
Hay4YHBIM XXYPHAaJIOM C TeM K€ Ha3BaHUeM (130ar0TCs
pyccKas W aHITIMIACKAas BEepCHUsi), M OO IIOCICTHUX
JTHEM X13HU ObLT ero IIaBHBIM peaakTopoM. B 1980 r.
oH ocHoBan “Journal of Soviet Laser Research”
(no3mHee “Journal of Russian Laser Research™) u 6611
n30paH WICHOM pEIKO/UIETMH MEXIyHApPOTHOIO
exxerogHuka “Hayka m dgenosedectBo”. C 1967 1o
1990 r. BO3mIABIISII HAyYHO-TIOIYJISIPHBIN KYpHAI
“Ilpupoma”.

B 1963 1. Bacos cran npodeccopom MUDU, ya-
CTO ObIBaJ B aJibMa-MaTep U OPraHM30Bajl TaM CEMU-
Hap 110 KBaHTOBOM pannodu3uKe IS mperogaBaTe-
JIEH ¥ CTYJIEHTOB CTapIIMX KYpCOB, HA KOTOPOM C J0-
KJaiaMy II0 aKTyaJlbHBIM TeMaM MepUOAUYECKU
BeicTynanu Benyiiue corpyaHuku @MAHa. Ha oc-
HOBe oIlbITa IpenogaBanus y Hukomas ['eHHagueBu-
ya c(OopMHUPOBAJIOCH TIpeajIoXkeHue, Kak 3PP eKTUB-
Hee TOTOBUTH KBaJU(pUILIMPOBAaHHBIC HAYYHO-MHXKE-
HepHbIE KaIpbl I HAYYHBIX W IIPOMBIILICHHBIX
LIEHTPOB CTPaHbl U OMHOBPEMEHHO PACIIMPUTh Ie€0-
rpaduio la3epHbIX UccliefoBaHUIA. J1is pereHus Ta-
KOI1 3a71a41 TpeOOBaIMCh COBpeMEHHAsI HaydHas 6a-
3a (e€ Mor npenoctaButh ®UAH, yuebHO-MeTOOM-
yeckass 6aza umenrach B MUDPU) u crocoOHas
mojionéxs. Ilo mHMIIMaTHBE akageMuka bacoBa m
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npu copaeiictBuu pekropa MUDPU mnpodeccopa
B.I'. KupmioBa-YrpiomoBa B 1971 r. Ob1 co3maH
CneuunanbHblii pakynbTeT pusnku MUDPU, nosa-
Hee TeperuMeHOBaHHbIN B BhIciiyto 11kony (u3nkon
(BILI®), ocHOBHast 3amaya KOTOPOTO — WHIWBUIY-
ajibHasl TOATOTOBKAa BBICOKOKBAIM(ULIMPOBAHHBIX
CNEelMaIMCTOB B 001aCTH JiazepHoit pusuku. Ha He-
ro 3a4MCISIOTCS B TIOpSAKE TepeBoja ofapE€HHbIE
CTYIIEHTBI, UMEIOIIe 00pa3oBaHUEe B 00bEME IBYX C
MOJIOBUHO# KYpCOB (hUBNMYECKUX U (PUBUKO-TEXHU-
gyecKnxX (PakyJIbTeTOB OOJACTHBIX M PECITyOIMKAH-
CKHX BY30B, IPOSIBUBIIME CKJIOHHOCTb U CIIOCOO-
HOCTh K Hay4yHO-UCCIeA0OBaTeNbCKON pabdboTe (3TU
KauyecTBa BbISIBJISUIMCH TIPU cOOecenoBaHUM C HUMU
CIleMaIbHO  KOMaHAWPYEMBIX  IIpencTaBUTElCH
MUO®U u/unn ®HUAHa). YueOHast 1 HayIHO-UC-
ciienoBaTebcKas pabota CTYAEHTOB 3aTEM MPOXOAUT
B cteHax MU DU u ®UAHa. ITocne okoHyaHus da-
KyJIbTeTa BBIMYCKHUKU HojydyaroT guiuiom HUAY
MHUDH rocynapcTBeHHOro oopasiia 0 BhICIIEM 00-
pa3oBaHUM U KBaJIM(UKALIMIO WHXeHepa-(hu3ukKa.
DopMaJIbHO OHU TPYAOYCTPauBaIOTCS T€M YHUBEP-
CUTETOM, KOTOPbI X OTKOMaHAUpoBbiBa1 B MU DU,
HO B OOJIBIIIMHCTBE Cy4yaeB MOCTYMAIOT B aCIUpaH-
Typy MUDOU mnm no MecTy BBHINOIHESHUS TUTLJIOM-
HOTO MPOEKTUPOBAHMUSI.

Bricokuii ypoBeHb ITOATOTOBKU, WHIWBHUAYaJb-
Hoe 11e()CTBO BEAYIINX YUYEHBIX TTO3BOJISIFOT BBIITYCK-
HukaM BIII® cTath BHICOKOKIIACCHBIMU CITeIIAATV-
CTaMM B M30paHHOI 00JIacTH 1 B KOPOTKHME CPOKM 3a-
HSTHb JIOCTATOYHO BBICOKOE TMOJIOXEHUE B CBOEH
obmactu 3”HaHmii. 3a 50 jeT yepe3 cucremy BIIID
npo1nio 6osiee 1300 yemoBeK, MpeaCTaBASIOMINX 00~
nee 70 BysoB Poccuu u ctpan CHI. Okono 70% wus3
HUX UMEIOT Tereph yU€HbIe CTENIEHN KaHIUaaTa WIn
IoKTOpa (U3MKO-MaTeMaTUIECKIX HayK, a TpOe CTa-
JIV aKaJeMUKaMU, 1BOe — YJIeHAMU-KOPPECITOHISH -
tamu PAH.

ITpoekT “Beiciias mkona ¢puzukos HUAY MUDON”
otMmeueH npemueii [Ipe3unaenta P® B obiiactu o6pa-
3oBaHus 3a 2001 rox. Beicureit mkosie hpu3NKoB Mpu-
CBOEHO MMSI €€ OCHOBATEJIS M HAYYHOTI'O PyKOBOIUTE -
nsa akagemuka H.I. Bacoa. HesarenbHocts BIII®D
MOJIyYrJia BBICOKYIO OLIEHKY Koyuiernu MuHo6pa3o-
BaHus Poccun n mommepXKy B pamMKax pemepaibHOMI
neJieBoit rmporpammbl “MHTerpanus”. B HacTosiiee
BpeMs HaydHOe PYKOBOACTBO BrIcIeii Koo du-
3uKoB ocyiecTBisieT akageMuk PAH O.H. Kpoxwuh,
a pykKoBoauT eio BeinnyckHuua BII® nokrop dpusu-
Ko-MaTeMaTH4yecKux Hayk, rnpodeccop M.H. 3aBe-
CTOBCKasI.

H.I. bacoB 6bL1 TaKxXXKe MTHULIMATOPOM CO3IaHUS B
1977 1. kadenpnl “KBaHTOBas J€KTPOHUKA” (HBIHE
“JlazepHas ¢pusuka”) B8 MUDHU u 3aBenoBan eto Ha
MPOTSKeHUU 24 neT. YUuThiBasi 3aciayrd akaaeMHuKa
bacoBa B moATroTOBKE U BOCIIMTAHUU HAYYHBIX Kaj-
poB, yuéHblii coBer MUDPHU npucBousn emy 3BaHUE
IMTou€THoro mpodeccopa.
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®oto 4. A.M. [Ipoxopos ¢ BHykKoM AstekcaHapom (ciesa) u H.I. bacos ¢ ceitHoM JImutpuem (cripaBa), 2001 1. [1]

Janee 1mo3BoJII0 cebe OTCTYIUICHHUE, Kacarolecs
JIeTMKATHOM TEMbI — B3aMMOOTHOIIIEHUI IBYX BbIAa-
omxcss (GU3NKOB, IBYX HOOEJIEBCKMX JIaypeaToB.
MHe, oOmasmeMycsl ¢ akagemMukoM bacoBeiM Ha
MPOTSLKEHUW MHOTHX JIET, IO CUX MOP IIPUXOIUTCS
CJIBIIIIATH BOTIPOC: OBLIO JIW B ITIepuod OypHOTO pa3BU-
TUS JIa3epHOIl GU3UKU U CO3TAHUS JIA3€POB IIPOTU-
BOCTOSIHME Mexny akamemukamu H.I. bacoBbiM m
A.M. TIpoxopoBBIM U MEXIY PAOOTHUKAMU UX MO -
pas3aeneHuit, Beab y4€HbIe, KaK MpaBUIo, aMOMIINO3-
HBI 1 pEBHUBEI K yCIIeXaM KOJIIer?

B xoH1e 1970-x rog0oB 3TOT IeJUKATHBIM BOMPOC
obcyxpnancs Ha 3acegaHun OKTSIOpPHCKOro paikoma
KITCC r. B IpucyTCTBUU aKaJeMUKOB U CeKpeTapeit
naptoiopo otaeneHuii “A” (H.B. KapnoB) m “B”
(1.H. Kommanen) ®MUAHa, Tak Kak Ha caMbIX pas-
HBIX YPOBHSIX Hay4HOTO (TIpexIe BCero akaaeMuye-
CKOTO) cOOOIIIecTBa Ha CIyXy Obula mHGpOpPMALUSI O
HATAHYTHIX OTHOLUEHUAX COTPYAHUKOB U UX KOJUIET,
MPUMBIKABIINX K TOMY WJIW UHOMY “Jarepio”, o He-
myOJIMYHOM (3a IIa3a) BRIILTYMBAHUY VI IIPUHIKE -
HUM YCIIEXOB 1 HEYCIIEXOB OTHOU U3 CTOPOH, a TaKXKe
0 “IIpoJaBIMBaHUN” CBOUX MHTEPECOB U CBOUX KaJl-
pPOB 1, HAOOOPOT, B OPTAHU3ALIMU UM MPETSITCTBUMA.

3acegaHue IMPOILIO JOCTATOYHO CIIOKOMHO, MO-
CKOJIbKY 00a akageMuKa YBEIOMWWIN IPUCYTCTBYIO-
II1X O CBOEM MCKPEHHEM YBaxXeHUH U TIOYTCHUU 10
OTHOIIESHUIO IPYT K APYTY, a IPOSIBICHMUS KOH(PPOH-
TallMY TTOCYUTAIIN TOJIBKO BHEITHMMU. OHU B 000MX
OTIEJICHUSIX WHULIMMUPOBAJINUCH COTPYIHUKAMH, HE
BIIOJIHE aJIeKBAaTHO OLICHMBABIIMMU IIPOLIECC Hayd-
HBbIX MCCJIEAOBAHUI, KOTOPHI MO CYTU CBOEH HOCUT
COPEBHOBATEJIbHBINA XapakKTep, a TakKe IIPEeBpPaTHO
MMOHUMAIOIIMMU BOIIPOCHI 3aIIIUTHI MTHTEPECOB CBOMX
oTHIeJeHUIT M X pykoBomuTteseil. Oba akageMuka
MOCYUTAIN 3TO CBOMMU HeAOpabOTKaMU 1 0OeIaaun
MIPUHSATH HEOOXOIMBIE MEPHI.
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V corpynHnukoB ®PUMAH wnmeercss MHOXECTBO
CBUACTEIILCTB YBAXKMTEJIbHO-TIOUTUTEIILHOTO, a C
BO3PacCTOM U 3a00TJIMBOTO OTHOIIEHUST aKaaeMUKOB
Opyr K apyry. Hanpumep, nupekrop IlymuHckoit pa-
JINOACTPOHOMMYECKOM 00cepBaTOpUU ACTPOKOCMU-
yeckoro neHrpa ®MAHa mokrop pu3mko-maremMa-
tnueckux Hayk P.JI. JlarkecamaHCKWii pacckaszaln,
4TO B OOUH M3 BU3UTOB B 00CEpPBATOPHUIO, a UMEHHO
11 uronsg 1980 r., H.I. bacoB nmonpocuii pa3peiinTb
eMy no3BOHUTh B MockBy A.M. IIpoxopoBy. Ycibi-
11aB B TpyOKe 3HaKOMbIi ronoc, Hukonait 'ennanu-
eBu4 npousHéc: “OT Becei mymu, AnekcaHap Mu-
XailjoBWyY, To3apasiisito Bac ¢ 3aMedaTebHBIM 100U -
neem”. Ha Bompoc yauBIIEHHOTO coOecemHHKa, O
KakKoM loOujiee MIET peub, mociaeaoBan oTBeT: “Hy
Tak ceromHst BaM mcrionHsieTcss 64 roga, a 3TO Belb
JIBa B 1LIIECTOM CTEIIEHU, U CJIECAYIOLIUN TAaKOU IE€Hb
OyzeT ToNbKO Yepes 64 roma!” [5].

A BOT uTO ToBOpUI B ieHb 75-netust H.I. bacosa
A .M. I1poxopos 06 omHOM 13 TIepBEIX ¢ 1951 T. 11 OTH-
KANIINX CBOUX COTPYIHUKOB B JaOOPaTOPUU KOJ€E-
oanuit ®UAHa. “9 mekadbpst 1994 r. ObuIa IIATHULIA.
KT0-TO 13 cTapblx COTPYAHUKOB J1aboOpaTOpuun KoJjie-
OaHUI BCIIOMHWII, 4TO 3aBTpa, 10 mexabpsi, Mcrnomi-
Hutcs 30 JeT ¢ Toro maMsITHOTO IHsI, Korna Yapab3y
Tayncy u Ham ¢ Hukomaem I'erHagneBudyeM B CTOK-
roiapMe ObLIIa BpydeHa HoOeneBckast mpemus 1o ¢pu-
3uke 1964 . TyT ke BO3HUKIIA UIesT OTMETUTD 3Ty a-
1y. Ilo3BoHmm Hukonaio I'ennamuesundy. OH XXMBO
OTKJIMKHYJICSI HAa IPEIJIOXKEHUE coOpaTbCsl HEHAM0JI-
ro B MoéM kabudete. IlpucyTcTBOBaM €€ He-
CKOJIBKO COTPYIHMKOB HaIllero MHCTUTYTA U3 YMCTa
paGoraBuIux B jabopatopuu kojebdbanuit ®PUAH B
50-e roapl. HezameTHO B HENMPUHYXAEHHOU TETLION
Oecene MpoLLIM ABa Yaca. bblio xopoiiiee HacTpoe-
HHE, TOBOPUJIU O CETOIHSIIHEM AHE, O MPOILIEAIINX
rogax. YTo-To 3By4ano BCIyX, YTO-TO IMTPOXOIUIIO TTe-
pen MBICIIEHHBIM B3opoM” [9].
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®oro 5. CkynbnrypHast Kommosunus “Boimyckank MUDU akagemuk H.T. bacos ¢ mome-
JIBIO TIEPBOTO MOJIEKYJISIpHOTO TeHepaTopa” [10]

Hwuxonait 'enHagueBY o4eHb OCTPO MepeKUBall
paspymenne CCCP u kpax reremonuu KITCC, ype-
3aHne GMHAHCUPOBAHUS Ha GYHIAMEHTATBHYIO HAy-
Ky M NpUKJIagHbIe HaydYHbIE pa3pabOTKM, yXomd ydé-
HBIX M3 cpepbl HAYKN WK ux smMurpanuio. 1o cyru,
PYILIWIOCH MHOTO€ M3 TOTO, YTO OH CaM CO31aBall.
OCcOoOGeHHO 3aITOMHUJICS pa3roBop 00 3TOM B €To
KaOGWHeTe, KOTOPHI He OTAIJINBAJICS B TE TOIBI, KaK
u Bce noMmetieHuss DMUAHa, u moTtomMy pUXOaUIOCH
cuzieTh B BepxHeil ogexae. I[lonararo, 4To cTpecchl,
KoTopble Huxkomaii [eHHagumeBWY WUCHBITAl B
1990-e rompl, ITOAOPBAJIM €T0 30POBhE U YCKOPUIIN
€r0 KOHUYUHY.

IIpoiuto 6oJiee ABaALIATH JIET, OOHAKO JIMYHOCTD
" nesaTenbHoCcTh akagemnka H.I'. bacoBa mpomomka-
IOT OCMBICTIUBATLCS COBpeMeHHUKaMu. Penko KoMy
yma€Tcs Tak SIpKO MPOXKUTH CBOIO KM3Hb U TAK MHOTO
rnepenath MMOTOMKaM, Kak eMy. Jlazepsl, IIpOYHO BO-
LIEeIINEe B HAIITy TIOBCEAHEBHYIO ITPAKTUKY, SIBIISTFOT-
Cd IJIaBHBIM M OCSI3a€MBIM CBHIETEJIHLCTBOM 3HAYM-
MOCTH AedHUil akagemMuka bacoBa. bmaromapHblie
YYEHUKU U TIOTOMKU UTYT MaMSITh TeHUsI, OepexkHO
OTHOCSTCS K €T0 HAy9YHOMY HacJIeAUIOo M 000raiaioT
€ro HOBBIMU UIEIMU U MPaKTUIECKUMU pe3yJibTaTa-
MU CBOMX MCCJIEIOBAHUIA.

3acayru H.I. bacoBa mepem oTedyecCTBEHHON U
MUPOBOI HAYKOW IOJYyYWIN Bceobllee MpU3HaHMUE.
HobGeneBckuit maypeaT ObUT ABaXKIBI YIOCTOEH 3Ba-
Hus I'epost Coumanuctuueckoro Tpyna (B 1969 1. u
1982 1.), aBnsuicsa naypeatoM JleHuHckoit (1959) u
TocynapctBenHoii (1989) npemMuii, HarpaxnéH 30710-
Toit Memanbio uM. M.B. JlomoHocoBa AH CCCP

BECTHUK POCCUNCKON AKAIEMUWU HAVK

(1990), a Takke IPYyrUMH rocyIapCTBEHHBIMU Opae-
HamMu CCCP u 3apyOeKHBIX CTpaH.

B MU®U uryT nmamMsaTh CBOET0 3HAMEHUTOIO BbI-
MyCKHUKA. B IWTaBHOM 31aHUM yCTaHOBJIEH OPOH30BBIIA
oroct H.I. bacoBa, a nepen 3paHnueM coopyKE€H OpOH-
30BBIN MAMITHHUK padOTHI CKymbnTopa A.A. MupoHo-
Ba [10].

WHctutyT Maructpatypsl U Bricinas 1mkona ¢u-
3ukoB uMm. H.I. bacosa HUAY MUD®U nipu noxn-
JIepXKe OTHCJIeHUs KBAaHTOBOW pamano@U3NKU
DdHNAHa exeroqHo NpPOBOIAT MOJIOAEXHBIM KOH-
Kypc HayuHbIx pabot uM. H.I. bacoBa mo ontuke u
na3zepHoii pusuke. [TobemuTen KOHKypCca BBICTYIIa-
IOT C JOKJIaJlaMU Ha eXXeromHbIX “bacoBCKMX YTeHU-
sx”, opranusyeMbix B OtaeneHn KP® B neHb pox-
neang Hukonag [eHHanneBuya.

C 2001 r. Otneneane KP® ®MAHa u Bricmasg
mkosa pusukos HUAY MUDU HocAT UMs CBOETO
ocHoBartelisl akagemuka H.I. bacoBa. B OtneneHuu
KP® u B ®MAHe exeromHo MpoOBOIUTCS KOHKYPC
Hay4yHbBIX padot Ha ripemuro M. H.I. Bacosa. B 2004 1.
B ®UAHe ycranosneH 6poH3oBslii 61oct H.I'. baco-
Ba paboTkI ckynbnTopa JI.M. bapaHoBa, SIBIsIIOIINI-
Csl YMEHBIIEHHON KOIMEeil MaMsSITHUKA Ha pOIUHE
yuéHoro B I. YcMmanb. C 2010 1. 3a BeIgaronimecs pa-
60ThI B 00acTu husuku Poccuiickoit akanemueii Hayk
npucyxmnaercs 3onoras memanb nmenu H.I. Bacosa.
B ero yectsb 1 cents16ps 1993 r. B KaTajiore actepou-
OB TI0m HoMepoM 3599 3apeructpupoBaHa Majas
mwiaHeta Basov. B 2018 1. nepeceuenue yaui BaBuio-
Ba u Amutpus YiaesHoBa B MockBe Ha3zBaHo “Ilio-
maneio akagemuka bacosa”. B yectsb 100-1eTHSI BbI-
myIieHa MaMsTHass UMEeHHasI MOYTOBasl MapKa. YKa-
Ne 12
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3oM [Ipe3unenra P® o npazgHoBanum 100-1eTust co
JIHS POXIEHHWS BBIIAIOIIETOCS YYEHOTO YUPEXKIEHBI
(HauuHag ¢ 2023 1.) MATh NEPCOHATBHBIX CTUTIEHANI
nmenu H.I. bacosa mist acnmupantoB @M AHa [11].
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ABTOp McKpeHHe Oyiarogaput cotpynHukoB @UAHa,

OKa3aBIINX eMY CONEMCTBUE B IIOATOTOBKE CTAThU, JT100€3-
HO TIPEIOCTABUBIIMX I O3HAKOMJICHUSI CBOM MaTepua-
JIBI, BKJTIOYas TEKCTHI U (poTorpaduu.
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HECTABUJIBHOCTb TEHOMA U EE POJIb B DBOJIIOLIUU, ATATITALIUA
1 MEPCUCTEHIIVU IMATOTEHHLBIX BAKTEPUI
K 120-IETHIO CO JIHA POXIEHHUS JIAYPEATA HOBEJIEBCKOU ITIPEMUHU
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[NlatoreHHble 6aKTEepUM NEMOHCTPUPYIOT YAUBUTEIbHOE pa3HOOOpa3ne CTpaTeruii KOJIOHU3aluU U TIpe-
ONlOJIEHUSI UMMYHHOI 3allIMThl OpraHu3Ma-Xxo3siuHa. B xone 3Bojoluu MHOTHE MHMEKIIMOHHbIE areHThI
paclIMpPUIIM CBOM TEHOM 3a CUET TTPOKAPUOT PA3IMYHBIX TAKCOHOB MYTEM FOPU30OHTAIIBHOTO (JIaTepaabHO-
ro) repeHoca MOOWJIBHBIX TeHeTUYeCKMX 2ieMeHTOB (MI'D). OTKphITHIO (DeHOMEeHAa TeHeTUYEeCKOI TpaHC-
no3unuu MI'D yemoBedecTBO 00513aHO reHUaTbHOMY IIMTOreHeTKY XX B. bapbape MakKinHTOK, ITOCBsI-
TUBIIICI BCIO CBOIO XXU3Hb U3YYEHUIO HECTAOMJIbHOCTH TeHOMa. DTa peBOJIIOLIMOHHAS TTapaJurMa JeKUT B
OCHOBE COBPEMEHHOIT TeHHON MHXEHEPUU U KOHILIETITYaIbHO CBSI3aHHBIX C HEW MOJIEKYISIPHOU MUKPO-
O1OJIOTUM, DKOJIOTUU U afaNTallMOHHON 3BOJIIOIIUU, OJHAKO MOTpedoBanock doiee 30 JieT, YTOObI OTKPHI-
tre b. MakKiImHTOK ObUI0 IPU3HAHO W IPUHATO B HAYIHOM MHpe. PaGoThI 3TOM YHUKATBHOM SKSHIITTHBI-
Y4EHOTO O TeHETUYECKOM TPAHCITO3ULIMY TIepEeBEPHYJIU TIPEACTaBICHUE O FTeHETUKE, OPOCHIIN BBI30B TOMMU -
HUPpYIOllel mapagurMe o CTaTAYHOCTA TeHOMA, TIepeaBaeMoro 13 MOKOJEHUS B TOKOJIEHUE, U J0Ka3alu
€ro HeCTabMJIbHOCTb.

OtmaBasi 1OJDKHOE TeHUATbHOM HayIHOM ITpo30opanBocTy MakKimmHTOK 1 B ¢Bsi3u ¢ 120-1eTrem co nHs e€
POXIeHUsI, B 3TOM 0030p€e aBTOPHI OYEPUYMBAIOT OCHOBHBIC BEXU €€ XXU3HU B HayKe, aKIICHTUPYsI BHUMaHKE
Ha OTKPBITUM T€HETUYECKON TPAHCTIO3UIIMM U HECTAOMJIIBHOCTH T€HOMa, OOCYXX/Ial0T MEXaHU3MbI TOPU-
30HTaJILHOTO IIEPEHOCAa TeHOB U ydacTue pa3audHbix MI'D B (popMupoBaHUM BUPYJIEHTHOCTH, alalITUBHOM
9BOJIIOLIMY U TIEPCUCTEHIINY TTAaTOTEeHHBIX OaKTEPUit.

Karouesnie croea: bapbapa MakKimnrok, Barbara McClintock, MoOMIbHBIE TeHETHYECKUE 3JIeMeHTHI (MI'D),
ropu3oHTajabHbIil nepeHoc reHoB (I'TII'), HecTaOMIBbHOCTHh TeHOMa, MAaTOreHHbIe OaKTepUH, DBOJIIOLNS,
MHepCUCTEHIINS, agalTalsl.

DOI: 10.31857/50869587322120027

“Ecau bl 3Haeme, umo Haxodumecs Ha NPABUALHOM NYMU,
ecau y 8ac ecmb 3mo 6HYyMpeHHee 3HaHue,

Mo HUKMO He CMOodicem eac coume...

umo 6bl OHU HU 2080pUNU”.

bapbapa Mak Kaunmok, 1953 e.

Hctopus dyHaaMeHTaILHOTO OTKphITUsI bapba-  poBaBIeil B To BpeMs nmapagurMe o CTaTUMHOCTH Te-
pbl MakKJIMHTOK TparmyHa U BO MHOTOM HEOObIYali- HOMa, MepeaaBaeMoro U3 MOKOJIEHUS B MOKOJIEHUE,
HO noy4uresibHa. OHO He COOTBETCTBOBAJIO AOMUHU-  a, HAITPOTHUB, JOKA3bIBAJIO €T0 HeCTaOMIbHOCTD. B Ha-

AHJIPYOKOB Bbopuc I'eoprueBud — 10KTOp MEAUILIMHCKUX HAayK, BEAYIIUIA HaydHbIA COTPYIHUK JabopaTOpUU KUILIeY -
HbiX uHbekunit HUMOM um. I.I1. ComoBa PocnorpedHanzopa. BECEHOBA Haranes HukonaeBHa — akageMuK
PAH, rmaBHBIIN HaydHBIM COTpynHUK ynabopatopuu mMmmyHonornn HUMUOM mm. I'I1. ComoBa PocnorpedHanzopa.
KY3HEIOBA TaTbsiHa AJleKceeBHa — JOKTOp MEIUIIMHCKMX HayK, 3aBeaylolas jadboparopueit ummyHonoruu HUMOM
nM. I.T1. ComoBa PocrioTpebHanzopa.
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HECTABUJIbHOCTb TEHOMA U EE POJIb B ®BOJIIOLIMU

Bap6apa MakKunHTok (1902—1992)

11Ie BpEMSI PEBOJIIOIIMOHHBIE HAyYHBIE UJIEU O HECTa-
OMJILHOCTU TeHOoMa, BbICKazaHHble MakKimHTOK B
cepennHe XX B., JIeXXaT B OCHOBE COBPEMEHHOM T'eH-
HOM MHXEHePUU, OHAKO Ha TO, YTOObl OHU ObLIU
MpU3HaHbI B HAydyHOM Mupe yiuio 6ojee 30 yer. Ca-
Masi 3HauYuTeIbHas U3 3TUX UJIei — O CYyIIEeCTBOBAHUU
MOOMJIBHBIX Te€HEeTHMYeCKMX sjeMeHToB (MID) —
muckperHbeix enuaul JJHK, crmocoOGHBIX 3aHMMATh
pasInyHbIE TTOJIOXEHUS B reHome [1, 2].

b. MakKi1nHTOK MOBTOpWIA IPpaMaTUIHYIO CYIb-
Oy MHOTUX YYEHBIX, CAEJIABIINX OTKPBITUS, KOTOPbIE
orepenmyii CBO€ BpeMsi. B 3ToOM IeyanbHOM psimy
croar I. Mennens, I. l'amuneii, H. Konepauk, Y. 3em-
menbBeiic, JI. bonbuman, VY. Xapsu, V.b. Konu u npy-
rMe BeJIUKHWE HOBATOPHI U TBOPIBI UICTOPUU HAYKH,
OOJILIIMHCTBO M3 KOTOPBIX HE JOXWIN OO0 TpuyMda
CBOUX FreHUAIBHBIX Uaeii. B ommmune ot Hux MakKinmH-
TOK OBLIa HAIllei COBPEeMEHHMIEH WM NPU3HAHHBIM
aBTOPUTETOM B 00JIACTU U3YUYEHUSI MO3aUYHOCTH 1~
OpHMIHOI KYyKYypy3bl. OTHAKO 3TO HE TTOMENIAIO KOJI-
JleraM-TeHEeTUKaM U BCEMY HAyYHOMY COOOIIIECTBY,
He pas3risaeBIIMM 3HA4YeHUSI HOBOTO OTKPBITUS,
OOBSIBUTH €€ CyMaclIealIeii 1 OKPYKUTh CTEHOI He-
NoHUMaHUSA U BpaxuaeoHoctu [1, 3]. Onnmo3unus
YYEHBIX-COBPEMEHHUKOB HOBAaTOPCKOM KOHIIECIIIIMU
MaxkKimHTOK ObLJ1a HACTOJILKO SIPOCTHOM, YTO BBHI-
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Hyawuiaa e€ Ha goirue 30 JeT IpeKpaTUTh BBICTYILIC-
HUS 1 TyOJIMKanuu [2—4].

IMonyyaercs, uctopust HAyKM He MEHSIETCS: Korma
KTO-TO U3 YYEHBIX 3a0eraeT JaJieKo BIIEpEN, OH CTa-
HOBUTCS M3TOE€M, M MOTYT IIPOMTHU IECITUICTUS VI
JaXe CTOJIETUS, IpeXAe 4YeM ero OTKpBITHE OyaeT
OLIECHEHO, a pemyTalusl BocCTaHOBJeHAa. B 3Haum-
TEJILHOM CTEIEHU 3TO KacaeTcs U cyabobl b. Mak-
KanHTOK, a TakKe e€ 3aMevyaTeIbHOTO OTKPBITUS 3a-
raJoyHbIX “HOpbITAOIIUX’ TEHOB U Te€HETUYECKOM
tpancno3uun ¢parmentoB JIHK. I'eHnmanbHOCTB
9TOr0 OTKPBITUS 3aKJII0Yalach B TOM, YTO OHO OBLIO
clleaHoO 0 OMMCaHUS SKCTPAXPOMOCOMHBIX AeTep-
MUHAHT HaCJIEACTBEHHOCTU M U3MEHYMBOCTH IIPOKa-
PUOT, OTKPBITUS IUIa3MUI M T€HETUYECKOU KOHB-
forau x. Jlenoeprom, ctpyktypsl JHK JIx. Yor-
coHoM u ®@. KpuKoM 1 3a001T0 10 OOHAPYKEHUS Y
MPOKapUOT 0COOOro BUAa MyTalllii, aCCOLIMMPOBAH-
HBIX CO BCTaBKaMU MHCEPLUMOHHBIX MOCIEI0BATEIb-
HOCTEM, MMOSABJIIEHUS TTOJIMMEPA30M LIETTHON peaKliuu
M TTOJTHOTEHOMHOTO CeKBEHMpPOBaHMs reHoMma [ 1, 3, 4].

Co BpeMeHeM 0Ka3aJIoCh, YTO MOCJIEACTBUS TOPU-
30HTajbHOrO TepeHoca reHoB (I'TIT"), oGycnoBieH-
Horo MI'D, umeroT dyHaaMeHTaIbHOE 3HAaYeHUE [JISI
TeHETUKU OaKTepUii: OHU OITPEeNesIIoT HOBbIE (DyHK-
LAY TeHOB, BJIMsISI HA UX 3KCIIPECCUIO B MUKPOOHBIX
OOMyJISIIUsIX. MUKpOOHBIMT MOOMIOM (CM. HMXE)
paccMaTpuBaeTCs B KaYeCTBE OCHOBHOTO KOMITOHEH -
Ta MeTareHoma OakTepuii M KJI0UeBOro MeXxaHu3ma
aJanTUBHOM 3BOJIIOLIMA MPOKAPUOTHYECKUX COO0-
mectB [1, 4]. IocaencTtBuss I'TIIT KoHuEenTyaabHO
CBsI3aHbI C MEAUIIMHCKOI MUKpOOUOJOrueit u 00b-
SICHSIFOT MHOTHE MEXaHU3MBI aTalITUBHOM 3BOJIIOLINK
M TIEPCUCTEHLIMM OaKTepuii, IPHUOOpETeHUST HMH
¢daKTOpPOB IMATOr€ HHOCTU,, YCTOMYMBOCTH K aHTUOMO-
THKaM [2, 3, 5]. MI'D 4ype3BbIUaiiHO pacHpocTpaHe-
HBI B TIPUPOJIE, OIIpenesis e€ OMOIOrn4yeckoe MHO-
roo6pasue. BrisssieHo, Harpumep, uro 40—45% ue-
JIOBEYECKOIO0 TeHoMma cocTtouT u3d MI'D, KoTopkle,
BO3MOXHO, UTPAIOT 3HAYUTEIILHYIO POJIb B BO3HUK-
HOBEHUM HACJeICTBEHHBIX 3a00JieBaHUil YeloBeKa,
MOTYT COCTABJISITh OOJIBIIYIO YACTh TEHOMA Y SyKapy-
OT U Ipokapuor [1, 4, 5].

B mpoiiecce 3BOIOIIMOHHOIO OTOOpa OaKTepuu
paclvpsuid  apeajbl MCIOJIb3YEMBIX IPUPOIHBIX
HUII U XO35IEB, KOTOPbIE B CBOIO OdYepelb pa3BUIU
CJIOXKHBIE MEXaHM3MBI UMMYHOJIOTUYECKOM 3allIUTHI.
MdakynbTaTUBHBIE MTAPa3UThl B 3TUX YCIOBUSIX IIPU-
o0penn ncuxpoduIbHOCTh U HA0Op (hepMEHTOB, OIT-
TUMYM aKTUBHOCTU KOTOPBIX HACTYNAET IIPU pa3iny-
HBIX TeMIIepaTypax, 4YTO IT03BOJINIIO UM CTaTh 3KOJIO-
TM4ecKn IutacTMYHbIMU. OOauraTHble OaKTepUu-
napasuThl B OECKOHEYHOM 3BOJIIOLIMOHHOM IIOKCKE
CITOCOOOB BBIKMBAaHUS IMIPUOOpPEI HOBBIE (paKTOPbI
MaTOTeHHOCTU 3a CYET mepeMelneHuss MI'D mexmy
HEPOJICTBEHHBIMU MUKPOOPraHU3MaMM1, OTHOCSIIIN -
MUCS K pa3IMYHBIM TakcoHaM. Takum obGpa3zoM, re-
HeTtndeckas tpancro3nnyst JJHK — 6orarbiii u Hemc-
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Ha BKJIIOYAIOT KOHBIOTAIMIO (peaiu3yeMylo IiasMuaaMiu), TpaHCAYKINIO (MaKpo-
daramu) u TpaHchopmaruio (cBodbogHsiMU hparmeHTamu JJTHK)

yepIracMblil 3BOJIOLMOHHBINA pecypc st OaKTepuii,
oOecrieuuBaIIUil MM aJanTallMOHHYIO TLJIaCTHY-
HOCTb, HAKOIUJIEHWE U Tiepenavyy MaTOreHHOTO MOTEeH-
nuana [2, 4, 5].

Yepes HECKONBKO AECATUIIETUI MOCTe OTKPBITUS
b. MakKiuHTOK OyIeT yCTaHOBJIEHO, YTO MEXaHU3-
Mbl TOPU30HTAJIBHOTO TEHETUYECKOTO OOMEHAa BKJTIO-
YaroT KOHBIOTAIIUIO, TPAHCAYKIIMIO U TpaHchopMa-
IIAI0, a2 OOIIECTBO MOOMJIBHBIX SJIEMEHTOB PACIIIAPSIT
3a CU€T IJIa3MUJ, UHTETPOHOB, UHTPOHOB, OCTPOB-
KOB IIaTOTEHHOCTH, OakTepmnodaroB, MHCEPIIMOH-
HBIX TTOCJIEA0BATEIbHOCTEN U BBIIEISAT B OTIEIBHOE
ceMmeiictBo MI'D — npoxapuomuueckuii mobunsom [1, 3]
(puc. 1). CraHoButcs BcE€ OoJsiee OYEeBUIHBIM, UYTO
00yCTOBJI€EHHbIE MOOMJIBHBIMY T€HETUYECKUMU BJIe-
MmeHTamMu nociaenctsus I'TIIT — rmaBHas gBUXKyinast
cuja PBOJIOLMK, U OHU UMEIOT (PpyHAaAMEHTaJIbHOE
3HaYeHUE TS afanTanuu 6akrepuii [2, 3, 5]. OnHako
9TO OCO3HAHWE MPUIIUIO HAMHOTO MO3Xe — B KOHIIE
1960-x — Havaite 1970-x romnoB, Koraa ObIJIO0 yCTAHOB-
JIEHO, YTO TPAHCITO3UIINSI HYKJIEMHOBBIX KUCIIOT 1IN~
POKO pacnpocTpaHeHa B MPUPOJIie Y UMEET Bceoollee
3HadYeHne, a MI'D He TOJIBKO OKa3hIBAIOT MOLYJIMPY-
folllee BAUSTHUE Ha OaKTepUabHbIA TEHOM, HO U UT-
paloT KJIIFOUYEBYIO POJIb B 9BOJIIOLIMY KMBOTO MUpa [2, 4].

OO6partumMmcs Tenepb K OCHOBHBIM BeXaM Hay4YHOIt
nestenqbHOocTU b, MakKIMHTOK, yIenasiss OCHOBHOE
BHUMAaHME OTKPBITUIO TEHETUYECKOM TPAHCIIO3UIINI
¥ HeCTaOMJILHOCTY T€HOMA.

“$1 nmpocTo 3Haja, yro ObLIa MpaBa”. Mcropus oT-
KPBITUS MapaaurMbl TeHETUYECKOM TPAHCITO3UIIUY 1
HEeCTaOWJIBHOCTH T€HOMAa POAMIACH HE Ha IIyCTOM
Mecte. [lpeaiecTByloliiie HaydHO-HCTOPUYECKHUE
TIPEOITOCHIIKY, 3HAHWS, HAKOITJICHHBIE B pa3JIMYHBIX
pasmenax TeHETUKHU OKa3ajiy BIUsHKUE Ha KpYTr Hayd-
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HBIX YBJICYECHUN MOJIOAOM CTyneHTKN KopHenbcKoro
CeJIbCKOXO03SICTBEHHOTO KOJIJIeXKa: KypC CeJIeKIINO-
Hepa pacteHuii u reHetnka K.b. XaTymHcoHa 1o
YPOBHIO COOTBETCTBOBaJ [apBapackomMy yHUBEpCH-
TETYy U MpoOymmI e€ nHTepec K reHetuke. C npyroit
CTOPOHBI, CHITPAJIO CBOIO POJIb U OTIMCAHUE B Havaje
XX B. I'yro ne ®pusoM (co3maTeneM TEOPUU MyTa-
1Uii) BBIpaXKEHHOII HECTAOMJIIBHOCTH HACJeICTBEH-
HOCTH Y BBICIIMX OpTraHU3MOB [4, 6].

DHTy3Ua3My, YIIOPCTBY Y HACTOMUYUBOCTHU, a TaK-
K€ YUCTOTE U UBSIIECTBY 3KCIIEPUMEHTOB IIPU IIPO-
BeACHUM HAYyYHBIX HUCCICAOBAHUM OyaylIuii HOGe-
JIEBCKUI JlaypeaT yuuiaach y 3aMevaresIbHOro Uccie-
JoBarteJisi-reHeTukKa u mpogdeccopa KopHenbckoro
yHuBepcuteta P.A. DMepcoHa, BIMSHUE KOTOPOIO
Ha CBOIO Hay4YHYIO JesTeabHOCTh MakKIMHTOK T10-
CTOSTHHO Ttogué€pkuBajia. OH He TOJIbKO MPUBUII CTY-
JIEHTKe-00TaHUKY MHTepeC K TeHETUIECKOMY aHaIu -
3y MO3auliu3Ma y KyKypy3bl — OCHOBHOI OMOJIOTHYe-
CKOII MOJEJIM TEHETUKOB B T€ TOIbl, HO M1 CBOUMU
HCCIIeNOBAaHUSIMM “(pakTopa M BpeMEHHOI0 MHTUOM-
Topa Mo3aniu3Ma” WHHUIMUPOBAJ CO3JaHHE KOH-
LHenuuy HecTadbmiIbHOCTU reHoma [1, 2, 7]. Heco-
MHEHHOE BIIMSIHUE Ha HaydYHO€ MHPOBO33pEeHUE
MakKJInHTOK oKa3aju TakKKe IToCJIeAyIoIIne padoThl
B 00JJaCTM T€HHOII HeCTaOMJIBbHOCTHM HACEKOMbBIX U
MUKPOOPTAHU3MOB OJHOTO M3 BbIOAIOIINXCS YUYSHU-
KOB DMepcoHa — M. Jlemepena [6].

H3ygass 60TaHUKY U IIPOXOAs ITOCIEIOBATEIHLHO
BCe YY€HbIEe CTyIeHHU (OaKajaBp, MarucTp U AOKTOP
dunocopuu B 1927 r.), MakKnmHTOK MeuTana o re-
HETHKe U 100uIach cBoero, npuHsB B 1941 r. mipen-
noxeHnue M. Jlemepelia 3aHSITh JOTKHOCTD UCCIIEIO-
BaTtesisi B BammHrroHnckoit madoparopuu Komnm-
Cnpunr-Xapoop Muacturyra KapHeru, riue mpopa6o-
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Puc. 2. bap6apa MakKnaunaTok B naboparopuu Konn-Crpunr-Xapoop Mucturyra Kapueru B 1947, 1980 u 1983 1. (cieBa Ha-

MpaBo)

doto myGnuKyIOTCs ¢ pa3pelieHust oubdanoreku jadoparopun Konn-Crnpunr-Xap6op, 06padboTka 1 KoJiIaX aBTOPOB

Tajla 10 BbIXOJla Ha TeHcuo. MoJoaoii uccienona-
TeJIbHU1IE MMOBE3JI0: OHA Mollajia B HAy4HOe yupexie-
HUe, MO TpaBy cuuTaBlleecs Mekkoil 6uojoruye-
CKuX HayK. B 3Toii nabopaTtopuu B pasHble TOIbI
paboTanau BoceMb OyIyIINX HOOEJIEBCKUX JIAypeaToB,
MOJIyYMBIIUX BITOCJIEACTBUM 3Ty MPECTUKHYIO Mpe-
MUIO 3a TeHeTMYeckue OoTKpbITus. HecnydaitHo 3TO
yupexxaeHre Mpu3HaBajioch B TOT MEPUOJ OOHUM U3
MUPOBBIX JIUIEPOB B U3YYEHUU T€HETUKU pacTeHUM
[6, 7]. Hantee mocaenoBaay roabl yIIOPHOTO U MIOI0-
TBOPHOTO Tpya, u Bckope (1944) noktop MakKinunH-
TOK cTajia TpeTheli 32 BCIO UCTOPUIO KEHIIIUHOM, 13-
OpaHHoii B wieHbl HalloHanbHOM akaneMuu Hayk, a
yepes rojl — NepBoii KEHIIMHON-TIPe3nIEHTOM AMe-
pUKaHCKOro oO1ecTBa reHeTUKosB [1, 2, 7]. B e€ Ha-
yyHoii 6uorpaduu 1940—1950-e ronbi ObLIM CBSI3aHbI
HE TOJBKO C MOJyYeHHEeM MHOTUX Harpai U MOoYeET-
HBIX CTUNIEHAWU. BbU1o monoxeHo Havyaao o6o001Ie-
HUIO MOJYyYEHHBIX Pe3yJIbTaTOB MHOTOJETHUX LIUTO-
FeHEeTUUYECKUX HCCIeAOBAaHUI HECTaOMIBHOCTU Ky-
Kypy3HOTO reHoMa B BUIE€ CTPONHOI KOHLETIIMH.
M3yuas pa3psiBbl XxpoMocoM (dissociation, Ds), cme-
IIeHUEe TOYeK pa3pbiBa U 0Opa3zoBaHUE HECTaOUJIb-
HbIX MyTaluuii, MakKanMHTOK cBsizana ux opMupo-
BaHHE ¢ KOHTpoJupyoluM reHoM Ds. OHa ycTaHO-
BUJIa, UTO OBTOT T€H HaXOOUTCS IO KOHTPOJIEM
JMIOMUHaHTHOTO reHa-akTuBaTopa Ac, BAUSIOLIETO Ha
cBoiictBa Ds, B TOM 4YuCJie Ha €ro CIocoOHOCTb K
TPaHCITO3UIIMU B COCTaBE XpPOMOCOMEI [6, 7] (puc. 2).

b. MakKJIMHTOK BOepBbIe ITPeACcTaBUIa CBOIO HO-
BaTOPCKYIO TUIIOTE3y O HECTaOUJIbHOCTU TeHOMa B
1950-x rogax Ha aBTOPUTETHBIX HAay4yHBIX (hopyMax
(cbe3n AMEpUKAHCKOI akaleMUy HayK U MeXIyHa-
ponHas KoHdepeHius: reHeTukoB B Komn-CropuHr-
Xapbope). OgHako €€ BBIBOIABI O CYIIECTBOBAHUU
“ONy>kgaroninx”’ reHeTUIeCKUX 3JIEMEHTOB, CIIOCO0-
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HBIX MEHSTH TTOJIOXKEHHE B T€HOME XO3sIMHa, ObUTH
MpU3HAHBI “IapagoKCajJbHBIMU U HENpaBIONon00-
HeIMU”. [IeiCTBUTEIIFHO, 3Ta PEBOJIOIIMOHHAS UIes
nepedy€pkuBaia cQopMyIMPOBaHHYIO B Hauaiie XX B.
KaHOHMYECKYIo Teopuio T. MopraHa u moaToMy ObI-
JIa TIpUHATa BpaXXIeOHO OOJIBITMHCTBOM T€HETUKOB
MHpa, a UX aBTOp Oblla BBIHYKIEHA 3aMOIJaTh Ha
30 seT, MpomoDKalla 3aHUMAThCST MCCICTIOBAaHUSIMH
CaMOCTOSITEITHEHO, OCTaBJIeHHAas 6e3 IMOIIeP>KKH TIPO-
deccroHaIbLHOTO HAayYHOTO coo01iecTBa |2, 4, 6].

INopasureabHO, YTO BCe MOCIEMyIONINe PabOTHI,
BBITNIOJIHEHHBIE APYTUMU YI4EHBIMU B 1960—1970-¢ rombl
C WCHOJIb30BAaHUEM TOSBUBIIMXCS MOJICKYISIPHBIX
WHCTPYMEHTOB, JINIIb TTOATBEPAYUIN OJIECTSIINE BbI-
BOIBI, MOy9eHHbIe MakKJIMHTOK ¢ TTOMOIIBIO 1T~
TOTeHETHYECKUX HCCIIEIOBAaHUM, TIPOBEAEHHBIX C ITO-
MOIIIbIO OOBIYHOIO CBETOBOro MHKpockora [8—10].
[maBHBIEC M3 HUX: MyTallM T€HOB CBSI3aHBI C BIVSTHU-
€M Ha TeHOM PeTYJIITOPHBIX KOHTPOJIUPYIOIINX MO-
OMJIBHBIX 3JIEMEHTOB; TIOMUMO BO3HUKHOBEHUS MY-
TaHTHBIX COOBITUIT, 3TH MOOWJIBHBIE 3JIEMEHTHl MO-
TYT MONYJIMPOBaTh aKTMBHOCTb T'€HOB OpraHM3Ma-
X03dMHa; OJyXmaloliue TeHbI MOTYT COCTaBIISITH
OOJIBIIIYIO YaCTh T€HOMA IIPOKAPUOT U 3yKapuoT [ 8, 10].
BriocnencTtBum Ob110 yctaHOBIEHO, yTo MI'D cno-
COOHBI MHTETPUPOBATHCS, TIEPEeMEIaThCs U pacIipo-
CTPAHATBCST B PETYISATOPHBIX WM KOTUPYIOIIHNX 00-
JIACTSIX TEHOMOB MPAKTUIECKH BCEX TAKCOHOB JKUBOTO
MHpa — OT OaKTepHii 1 BUPYCOB 10 OMHOKJIETOUHBIX
1 MHOTOKJIETOYHBIX 3yKaproT. OHU KOTUPYIOT CUH-
Te€3 CTPYKTYPHBIX O€IKOB 1 (DepMEHTOB, OOeCIeUM -
BalOIINX COOCTBEHHYIO Mpoiudepamnnio u Imocie-
IYIOIIYIO0 TEHETUYECKYI0 MHBAa3UBHYIO aKTUBHOCTb.
B T0 Xe BpeMs 3T MOOMITbHBIE 3JIEMEHTBI MOTYT T1e-
pemaBaTh KJI€TKaM OpraHM3Ma-XO3siMHa HOBBIC
GYHKIIMT 1 CBOICTBA, TTO3BOJISIONINE M amarTUPO-
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BAThCSI K U3MEHSIOLINMCST YCIOBUSIM Cpeabl OOUTa-
aug [11-13].

B mocnmennue nmecaTtwieTuss BCE OCTpee BCTAET
npobyieMa NpUOOPETeHUsT MaTOTeHHBIMU OaKTEpHUsi-
MU PE3UCTEHTHOCTU K aHTUOMOTUKaM. BbISBIECHBI
IITAMMBbl TIOTEHIIMAJIBHO CMEPTEJbHBIX MaTOTEHOB
(Enterococcus faecalis, Mycobacterium tuberculosis,
Pseudomonas aeruginosa n Staphylococcus aureus),
YCTOMUYMBBIE KO BCEM U3BECTHBIM KJlaccaM aHTUOWO-
TukoB [10, 12, 14]. YcraHOBJIEHO, YTO KITIOUEBBIM ME-
XaHU3MOM (DOPMUPOBaAHUST OAKTEPUATIBHON PE3UCTEHT-
Hoctu steistercs ['TIT, peamm3yeMblii MOOMJTBHBIMU BJIe-
MEHTaMM C ydacThUeM TIJIa3Mui, TPaHCIIO30HOB,
WHTETPOHOB, CHOCOOHBIX JIETKO MepeMeliaTbesl 13
OIHOI KJIeTKH B apyryio [1, 2, 13, 14]. ITomumo pe3n-
CTEHTHOCTU K QHTUMUKPOOHBIM CpEICTBaM 3TU U
IpyTue MOOUJIbHBIE 3JIEMEHTbl CIOCOOHBI IyTEM
TPaHCJIOKAIIMU PACTIPOCTPAHSATh B MOMYJISILIMSAX T€HBI,
KOIMPYIOIIYE pa3HOOOpa3Hble (haKTOPhI HATOTEHHO-
ctu Oakrtepuii. B yactHOCTH, OeNnKU U (pepMEHTHI,
konupyooiuecss MI'D, BXoasT B IIpOTEOM MaTOT€H-
HBIX 0aKTepuii, 00eCleYnBalT UX TMEePCUCTEHIINIO,
3alllUTy OT UMMYHUTETa X035IMHA, CUHTE3 U Bblaese-
HY€ TOKCUHOB, YHUKaJIbHbIE META0OJUYECKUE MTYTH,
U, B KOHEUHOM CU€Te, BBOJIOLMOHHOE MpeuMylle-
CTBO MPU OCBOEHUU HOBBIX IKOCUCTEM U PpacCHpo-
cTpaHeHUU MHPEKIIMOHHBIX 3a001eBanuii [4, 15, 16].

OnHo u3 TToaTBepXXAeHU naeit nokropa b. Mak-
KnunTok 66110 TTosTydeHo yxke B 1961 1. d. 2Kakobom
coBMecTHO ¢ K. MoHO U A. JIbBOBLIM Ha MOIEIU
Escherichia coli. CorsiacHO BBIIBUHYTON 3TUMHW MC-
cJieoBaTeJIIMUA TUIIOTe3e (DYHKILMU T'e€HOB pa3idd-
HBIL: IOMUMO CTPYKTYPHBIX, KOOTUPYIOIIX MH(OopMa-
o0 00 aMWHOKMCJIOTHOM COCTaBe (PEpMEHTOB,
CYIIECTBYIOT I'€HBI-PETYJISITOPhI, OKa3bIBAIOIIUE BT~
sSTHUE Ha X aKTUBHOCTb. IlociaenHue, pacmonarasch
psimoM, 0Opas3yroT OIEPOH U IIPOrpaMMUPYIOT BHYT-
PUKJIETOYHYIO TPAaHCKPUIILIUIO U BKCIIpecculo dep-
MeHTOB. KpoMme Toro, B CTpyKTypy OonepoHa BXOOUT
Te€H-0IIepaTop, KOTOPBIi KOHTPOJIUPYET FeH-perysi-
TOp, B CBOIO OYepelb KOIUPYIOIINA CUHTE3 OeJiKa-
pernpeccopa. Perpeccop B akTuBHOI1 (popMe monaB-
nsetr tpaHckpunuuio JHK u BBIKITIOUaeT orepoH.
OO6paTHbIii TIpoliecc BKIIIOUYEHUS OIIepPOHa IMPOUCXO0-
IUT TIpU IIepexoae I'eHa-olepaTopa B HEAKTHMBHYIO
dopmy [13, 14]. B mocaenyroiiemM aBTOPHI 3TOM TUIT0-
Te3bl UHTEPITOJIMPOBAIN CBOU BbIBOLI, ITOJIyYeHHbBIE
Ha IIPOKapUOTUIECKOI MOJIeIN, Ha BCE XKMBBIE Opra-
HU3MHI [2, 13, 15].

He pa3 B uctopuu HaykKu HEIIOHSITHBIE U HEOlle-
HEHHBIE WIS IMPEdoIPEeaeIsIIOT APYTUe OTKPHITHS,
caenaHHble HamMHoro To3xe. [Mocmenyrommue (1970—
1980-¢ Tomb1) OTKPHITHS TPAHCIIO30HOB U IPYTUX MO-
OMJIBHBIX 3JIEMEHTOB B COCTaBe FreHOMa IMPOKAPHUOT U
3YKapHOT yOe oI MUPOBOE TEHETUIECKOe COO0IIIe-
CTBO B ITpaBWJILHOCTU OJecTamux uaeii MakKianH-
TOK. OIHUM U3 JOCTVDKEHUII CTajo OOHapy>KeHHUE B
1972 1. [1mT. o 16] IByX MHCEPIIMOHHBIX ITOCIEIOBA-
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AHJPIOKOB u np.

tenbHOCTEl (IS) y E. coli, KoTOphle BHI3BIBAJIM HE-
CKOJBKO MyTanmii. Otn IS-BcTaBKM 1O X KOHTPOJIN -
pytoiuM (GyHKIUSIM ObLIM Ha3BaHbI aBTOpaMU aHa-
JIOTAMU T€HETUUYECKUX DJIEMEHTOB, OOHAapYKEHHBIX
nokTopoM MakKIMHTOK y KyKypy3sl [16].

B 1983 r. MakKnuHTOK cTana nepBoii (M Mmoka
€IVUHCTBEHHOM) XCEHIIWHOM, MOJYYMBLICH eTuHO-
mmuHo HobGeneBckyio mpeMuio no (Gh1U3n0JI0TU1 U Me-
munuHe [2, 7). IlpucyxxmeHue u BpydyeHHE € 9TOM
MNpPEeCTXKHOM Harpaibl ciycTs mouytu 40 et mocie
COBepIIeHUS OTKpHITUSA MI'D, Kak 1 IpucBOEHUE eif
B JaJbHEHWIIEM TOYETHBIX ITOKTOPCKMUX CTeNeHeMn
14 pa3nMYHBIX HALIMOHAJILHBIX aKaJleMUWil HayK, CTa-
JIO He TOJILKO OJIECTSIIIMM IpU3HAHWEM MPaBOTHI U
TeHUATbHOCTU YYEHOTO, HO M JOCTOMHOI OIIEHKOMN
e Topa3uTeIbHOM YBEPEHHOCTU B IMpaBOTE COO-
CTBEHHBIX uaeil. “B TedeHme MHOTMX JIeT MHE Ieii-
CTBUTEJIBHO HPaBWJIOCH, YTO HE HYKHO 3alllMINATh
CBOE HaydyHOe MHeHue. Sl MorJia IIpocTo paboTaTth C
BEJIMYANIIIM YIOBOJLCTBUEM, HUKOTIA HE YYBCTBYSI
HU IIOTPeOHOCTM, HM KeJIaHUSI OTCTauBaTh CBOU
B3IJISIOLL... S mpocTo 3Haja, 4yTo Obljia nmpaBa,” — MU-
caya oHa B 1984 r. [3, c. 297]. Ha npotszxeHuu Beeit
CBOEI DOJITOI Kapbepbl UCCIIEeOBATESI-LIUTOTC€HETH -
Ka MakK/JIMHTOK ocTaBajiach MIpUMEPOM HEOOBIKHO-
BEHHOTIO YIIOPCTBA, TBEPIOCTU AyXa U YOEKIEHHOCTH
B COOCTBEHHOI ITpaBoTe. B ncropmio HayK oHA BO-
11J1a IpeXae BCEro Kak MepBOOTKPhLIBaTE b (peHOME-
Ha TeHEeTUYECKOI TPaHCHO3UIIMU U MOOWJILHEIX Te-
HETUYECKMX 3JIEMEHTOB, a TakKXe MHHOBAIlMOHHOI
KOHLIEMLN HECTAOUJIbHOCTU T€HOMa.

3HaueHnue HecTadWILHOCTH reHoMa u MI'D B anan-
THBHOi 3BOJIIOIMH M MEPCUCTEHIIMH MATOTeHHbIX 0aK-
Tepmii. HoBatopckas uaes b. MakKinuHTOK 0 HecTa-
OMJILHOCTH TeHOMa, a TaK>Ke MOCeAYIOIINe TEOPETH -
YeCKMe W SMITMPUIEeCKe KOHLIEIIINKU COIIACyIOTCS C
MPEACTaBJICHUSIMU O TOM, YTO CTOMKOCTh U UPE3BbI-
YaliHoe MHOTOOOpa3ue “aroucTudHbIx” MI'D oobsic-
HSIIOTCSI MX MHBAa3WBHOI aKTUBHOCTBIO M MEXaHM3Ma -
MU camMoBocnpousBeaeHus [2, 4, 14, 17]. HeiictBu-
TeJIbHO, B psiie cliydaeB WHBa3UU MOOWIbHBIX
2JIEMEHTOB MMEIOT HeWTpajbHbIC WM HETaTUBHEIC
MOCJENCTBUS IJIsi OaKTepUaAIbHBIX KJIETOK, HAlpUMED,
MU3-3a HapyLIEHUsI OTKPBITBIX paMOK CUMTHIBAaHUS
VJIN PETyJISINUY TpaHCKpumuu reHos [ 18]. OmHaxko,
HEeCMOTpsI Ha “mapa3uThdecKkue” XapaKTepUCTUKU
MPUMEHUTEBHO K (DEHOTUMUYECKO AUBEPTeHIINN,
MNEePCUCTEHIIUM M aJanTaluyd OaKTepuii, TeHeTude-
ckas TpaHcrio3uiiss MI'® Ttakke coueraeTcsl ¢ I10-
JIE3HBIM BKJIQIOM 3THUX B3JIEMEHTOB B (DU3MOJIOTUIO
KJIIeTK-X03ssruHa. OHU BCE Yallle pacCMaTpUBaIOTCS B
Ka4eCcTBE HEMCYEPHaeMOIr0 MCTOYHMKA TIeHeTUYe-
CKOM M3MEHYMBOCTU U aJalTUBHOI 3BOJIIOLIUU BU-
JI0B, 00pa30BaHMs HOBBIX CBOICTB, O0OeCIeYnBaIO-
X KU3HECITOCOOHOCTh OaKTepuii B TMHAMUIHBIX
YCJIOBUSIX cpenbl ooutaHus [3, 5, 12, 19].

KpOMC TOro, MEXKJICTOYHasA TpaHC/JIOKallusa MO-
OWJIBHBIX 3JIEMEHTOB CBJI3aHa C HpI/IO6p€TCHI/I€M HO-
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BBIX TEHETUYECKMX MOAYJIeil ITOCPEACTBOM CIIOXKHBIX
B3aMOJIEMCTBUIT MeXIy 0aKTepHnaJbHBIMU TeHOMAa-
MU 1 MI'D, oOycioBirBas IpuoOpeTeHUE U MMOTEPIO
TEHOB. DTO WMIpaeT KJIIOYEBYIO POJIb B amanTaluu
OakTepmii, oOecrieynmBasi TEHETHMYECKYIO ITLIACTUY-
HOCTb, TOSIBJIEHME HOBBIX MHOTOYHCJIEHHBIX KJIETOY-
HBIX (DYHKIIMI, MAIOIINX 3BOJIOLUOHHBIC IPEUMY-
IIeCTBA VIS afalTallii K HOBBIM YCIIOBUSIM OTIE/Ib-
HO B3SITOM OaKTepUaIbHON KJIETKW U TIOIYJSLUU B
esnoM [5, 15, 19]. OnHako KiitoueBasi pojib OObSICHSI-
emoit MI'D HecTaOMIBHOCTY T'eHOMAa B aJaliTUBHOM
9BOJIIOIIMU Y MIEPCUCTEHIIMM MAaTOTeHHBIX OaKTepuit
Havasia MCCJIETOBAThCSI Y paCKPBIBATHCS TOJIBKO B ITO-
cliemHee BpeMs B CBSI3M C OTKPHITMEM HOBBIX TUIIOB
MOOMJIBHBIX 3JIeMeHTOB [11, 15, 19].

I1pu Bceit rereporeHHOCTH ceMmeiictBa MI'D mipo-
KapuoTUYECKUIA MOOMJIOM OIIpeNelisieTcsl Kak JIrooast
BCTaBOYHAasl IIOCIEOOBATEIbHOCTh HYKJIEHMHOBBIX
KMCJIOT U €€ TpaHCJIOKaIUsI BHYTPU WU MEXIY TreHO-
MmaMu. ComacHO 3TOMY OIpeAeIeHUI0, CIIeKTP MO-
OMJIBHBIX 3JIEMEHTOB BechMa BapruaTuBeH. OH BKITIO-
yaeT B ce0s1 Kak npocthie pparmeHTsl JJHK 1 maCep-
LIMOHHBIE MTOCJIeI0BaTeIbHOCTHU (insertion sequences,
IS), Tak u GoJbIlIe OCTPOBa ITATOTEHHOCTU, MHTPO-
HBI, MHTETPOHBI, OakTeprodarv, KOHBIOTAaTUBHBIC
Merarjia3Mubl U TPaHCIIO30HbI, KOTOPBIC TIPEACTaB-
JISTIOT c000ii ciaoxHbBIe TeHOMBI [20—24]. 11 cucTe-
MaTU3alny pacTyilero gucia MI'D B mpokapmnoTn-
YECKUX U 3YKAPUOTUYECKUX TeHOMAaX MCIOJIb3YIOTCS
paznuaHbie TToaxonbl. IlepBast monbITKa UX KJIacCU-
¢dukanmm oputa npeanpuHaTa B 1989 r. [mut. mo 13].
Bce TUIbl MOOWIBHBIX 2JIEMEHTOB OBUIN pa3/ieeHbI
Ha [Ba Kjacca B COOTBETCTBUM C IIPOMEXYTOUHBIM
3BeHoM TpaHcno3uuuu PHK (I kiace — perporpanc-
MO30HbI, OCHOBHOI MeXaHU3M “KonupoBaTh U
BcraButh”’) 1 JIHK (11 x1acc — JHK-TpaHcIio30H5I,
OCHOBHOI1 MexaHU3M — “BbIpe3aTh M BCTaBUTH ). B
XXI B. mosiBAeHUE TEXHOJIOTUIT CIEIYIOLIEro MOKO-
neHus (next generation sequencing, NGS) mpuBeio K
CYIIIECTBEHHOMY PacCIIMPEHUIO TaHHBIX O TeHOME U
OOHaApYXeHUI0 HOBBIX TUIOB MOOWMJIBHBIX 3JIEMEH-
TOB, B pe3yibraTe yero B 2007 1. Obuia ImpenaoxkeHa
nepapxuyeckas Kiaaccudukaius, OCHOBaHHas Ha
CTPYKTYPHBIX XapakTepucTukax MI'D u crocobax
permmkanuu [umt. Mo 1, 20]. Hakonen, B 2017 1. co-
CTaBjieHa HOBas TPEXCTOPOHHSS KilaccuduKaus
MOOUJIBHBIX 3JIEMEHTOB C YYETOM UX PEIJIMKATUB-
HBIX, THTETPATUBHBIX 1 CTPYKTYPHBIX KOMITOHEHTOB [1].
OcTtaHOBUMCS Ha KPaTKOi XapaKTEpUCTUKE HEKOTO-
PBIX U3 HUX.

Ilnazmuder TIpencTaBIISTIOT COOOM ITOBCEMECTHO
pacnpocTpaHEHHbBIE 3KCTPaXPOMOCOMHBIE Te€HETU-
YeCKMe 3JIEMEHTBI, CIIOCOOHEBIE K II0JIyaBTOHOMHOM
peIUIMKalm, pa3Mepbl KOTOPBIX BapbUPYIOT OT He-
CKOJIbKUX TIap ocHoBaHuii (base pair, kb) nmo mera-
mwiasmun (>500 mua kb) [4, 8, 10, 23, 24]. OgHuM u3
nyteit I'TIT" B 6akTepraabHBIX OMYISLIUASX SIBISICTCS
KOHBIOraIysi, 4acTo BCTpevarolasicsi B MUpe MpoKa-
puoT 1 oOecHeYyMBapOIIAsICsI KOHBIOTAaTUBHBIMU
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mwiasmugamu [23, 24] (em. puc. 1). Dtu MI'D cumnra-
IOTCS  KJIIOYEBBIMM MIaTGOpMaMU TeHETUUECKOit
TPaAHCIOKALIMM U COXPaHEHUSI T€HOB, acCOLUUPO-
BaHHBIX C YCTOMYUBOCTBIO K aHTUOUOTUKAM U TSIKE-
JIBIM MeTaJljIlaM, 3alUTONi OT 6akTeprnodaros, Nepcu-
CTeHIUEN U BUPYIECHTHOCTHIO GAKTEPUiA, MTOBLIIIAS
WX afallTalluOHHbII IMTOTeHIUA K IMHAMUYHO U3Me-
HSTIOLIIIMCSI YCIOBUSIM OKpyXatomeil cpensl [8, 10,
23, 24]. 3a mocnegHNE NECATUIIETHS 110 pe3yabTaTaM
¢dHIoreHeTUYECKOTO aHAJTM3a ObLTO BBIACICHO LIEI0e
CEeMEeMCTBO KOHBIOTAaTUBHBIX TIA3MU/I, TIPO06Pa3 KO-
TOPBIX B CBOE BpeMs BIepBhIe OblIT ormcaH JIxx. Jlem-
oeprom xak F-daxrop [4, 8, 10, 23].

Hucepyuonnsie nocaedosamenvrnocmu (IS) — mpo-
CTEelIlIMe M caMble MHOTOYMCIeHHBIe MID. DTtu
(YHKIIMOHANBHBIE 3JIEMEHTHI OBLIM OTKPBITHI IIPU
U3YYEHUU MOMACIbHBIX TEHETUYECKUX CUCTEM OJiaro-
Japsi X CIIOCOOHOCTU TeHEpUpPOBATh MyTalluU B pe-
3yJIbTaTe nX TpaHciokaumu [1, 3, 12]. K HacTosgmemy
BpEMEHM B OaKTepHabHBIX T€HOMaX OOHAapYy:KeHO
oonee 4000 IS [1, 21]. OHM comepzkaT eTMHCTBEHHBIM
reH, Komupyloluii epMeHT TpaHcHopasy, OKpY-
KEHHBIA MHBEPTUPOBAHHBIMU KOHIIEBHIMU ITOBTO-
paMu ¥ HEOOXOIUMBIii IJIsI COOCTBEHHOM TpaHCIIOKA-
uuu [2, 17, 20]. B otnuuue ot apyrux MI'D ans IS He
TpeOyeTcsl CTpOroro cooTBeTcTBUS KOHIEeBhIX JIHK -
MOCJIEIOBATE/IbHOCTEl ¢ MHTETPUPYEMBIM CaliTOM-
MUIICHBIO. DTO CBOMCTBO ompenessieT 3HAUYUTEeIb-
HOCTb BIUsIHUS IS Ha hopMupoBaHue 6akTepruaaTbHOTO
reHoMa U CITOCOOHOCTh (hOpMUPOBAHUS SBOJIIOLIMOH -
HOT'O MTPEeUMYILIeCTBa MPOKAPUOT 3a CYET MOIYJISILIUU
MeTaboJimyeckux ImpoiieccoB [2, 12]. B mocineaHue
roJibl yCTAHOBJICHO, UTO IS mmMpokKo npeacraBieHb B
reHoMax 0akTepHuil U UTpaloT BaXKHYIO POJIb B amar-
THUBHOI 3BOJIIOLIMHU ITpoKapuoT [1, 12, 20, 21].

Hpyrue MI'D, Takue Kak TpaHCITO30HbI, OTJIMYa-
foTcs OT IS TeM, UYTO OHM MOTYT HECTU IOTIOJTHUTEIb-
HbI€ TeHbI, HAIIpUMeEP, YCTOMYUBOCTU K aHTUOUOTH -
KaM [3, 4], npuobpeTeHnss (paKTOPOB MaTOTeHHOCTU
WJIM YCTOMYMBOCTU K aHTUMUKPOOHBIM CPEACTBaM.

baktepuanbHbie unmpons: (intron, In) B 3aBUCH-
MOCTU OT BTOPUYHOI CTPYKTYPbI BXOIST B rpynmy I
(In-I) unwm rpyniny 11 (In-11), KoTopbie npeacTaBiasiioT
coboit 6onbiie PHK-dparmentsl. Jlonroe Bpemst
CUMTAJIOCh, UTO 3TU PETPOMOOUIILHBIE DJIEMEHTHI He
MPUHOCST HUKAKOM TMOJIb3bl CBOUM X0O3sieBaM-0aKTe-
pusm [1, 2, 13]. Ho B HemaBHHMX HCCIEIOBAHUIX
®. JTapoui-/I>XKOHCTOH C COaBTOpaMu OOHAPYKWIU
HOBYy10 (byHKIIMIO UHTpOHa Tpymniibl I, KoTopast pac-
IIUPSIET TeHeTUYecKoe pa3HooOpa3ue U OOIIylo
CIIOXXHOCTh TpaHCKpuIlIToMa Oakrtepuii [1, 13, 14].
In-II cogepkaT OTKPHITYIO paMKy CYMTBIBaHUS (Open
reading frame, ORF), koTtopast konupyeT oOpa3oBa-
HUe pUOOMPOTEUHOBOTO KOMILIEKCa, 00ecneuynBaro-
mero 3¢ GheKTUBHBINA CIUIACUHT U CUHTE3 TOBEpX-
HOCTHBIX OelikoB y Oakrtepuii [1, 13, 14]. In-1I uc-
MOJIb3YIOTCSI B TE€HHON WHXEHEepUU (TEeXHOJOTHUS
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TargeTron) misi co3gaHus 1eJieBbIX HOKayTOB re-
HOB [1, 13].

Tpancnosonst (transposons, Tn) — MI'D, momy-
YMBIIIME CBOE Ha3BaHUE OT CJIOBA “TPaHCITO3ULIMS —
OCHOBHOTO cItoco0a ABMXKEHUSI 3THUX BJIEMEHTOB,
BJIEKYIIMX MyTalliy 1 U3MeHeHue koaudectBa JJTHK
B KJIeTKe. Tn MpucCyTCTBYIOT B TEHOMAaX BCEX >KMBBIX
OPraHU3MOB U pa3eIsIIOTCs TI0 MeXaHU3MaM TpaHC-
MO3ULIMM UM UHTErpaliM Ha pPETPOTPAHCIIO30HBI
(anemeHThl I knacca) m JHK-tpaHcmo3oHbl (371e-
meHTHI I kmacca). Kpome Toro, Tn knaccuduumpy-
10T Ha KoHbloratuBHbIe (CTn) 1 MmoombHbIe (MTn)
[1, 25]. B otmuaue ot nmociaenuux, CTn crmocoOHBI K
TpaHCUEUTIONSIPHOMY OaKTepHaIbHOMY MEPEeHOCY C
KCIIOJIb30BaHUEM MeXaHU3Ma, I0JOOHOTO KOHbIOra-
nuu [1, 4, 25]. I1o cpaBHeHuIo ¢ Tm1asmugamMu CTn He
coliepKaT TOUKM Havajla periuKaluu, Mo3ToOMYy ISt
BbIXKMBaHUSI OHU JIOJKHBI ObITh MHTETPUPOBAHBI B
pennukoH. MTn He conepxkaT obJlacTeil, HEOOX0I1-
MBIX JUISI UHTETPaLIMU 1 BBIPpE3aHUs, TO3TOMY JJISI TO-
PU3OHTAJIbHON TpaHCIOKAIIMM 3TU TeHeTUYeCcKue
3JIEMEHTBI UCIOJIb3YIOT CUCTEMY KOHbBIOTALIMU TLIa3-
mun i CTn [1, 25]. B otmuuwme ot IS TpaHCcO30HBI
MOTYT HECTU JOTOJHUTENbHBIE TEHBI, 00eCcTIeunBalo-
11e, HafmpruMep, yCTORUUBOCTh K AaHTUMUKPOOHBIM
cpenctBam [1, 3, 25—27] unu npuodpeTeHUE haKkTo-
poB mmaTtoreHHocTtH [ 13, 25]. C MOMeHTa UX OTKPHITHUS
BCE OOJbIIMI UHTEPEC 11 U3YYEHUS MPENCTABISIOT
MEXaHU3MBbI TIEPCUCTEHIIMY OaKTepuil U B3auMoeii-
CTBUSI MOOUJIBHBIX 2JIEMEHTOB C OaKTepUaIbHBIM Te-
HOMOM [1, 26—28].

Humeeponw (integrons, Int). B cepeaune 1950-x ro-
JoB B AMNOHUM ObLIU BBIIEJEHbI TEPBbIE IITAMMBI
0akTepuil C MHOXECTBEHHOI JIEKAPCTBEHHOM yCTOM -
yuBocTthio (MJIY). OmHako Tonpko 20 jeT coycTsa
YCTAHOBUWJIU, YTO MOSBJICHUE 3TUX YCTOUUYUBBIX (he-
HOTUIIOB OOYCJIOBJIEHO KOHBIOTAaTUBHBIMU TLJIa3MU-
mamu, a emi€ gyepe3 10 et ObIIIO YTOUHEHO, YTO MH-
TErpoHaMU — MOOMJIBHBIMU BJIEMEHTAMU, PaCIo-
JIOXKEHHBIMM B 3THX Imiazmupax [1, 29, 30].
BriocienctBun ObLIO 0OHApY:KeHO, UTO 3TN MI'D B
COUYETAaHUU C TPAHCIO30HAMMU TPEACTABISIOT COOO
FeHETUUYECKYI0 CUCTEeMY CalT-crelupuyeckon pe-
KOMOMHAILIM, COCTOSIIYIO U3 reHa uHTerpassl (intl),
caiita pekomouHauuu (aftl) u npomotopa [29, 30].
MHTErpoHbl OTBETCTBEHHBI 3a WHTErpamuio, 3Kc-
Mnpeccuio 1 oOMeH neTepMUHaHTaMu (MOJW)pe3n-
CTEHTHOCTU K aHTUOMOTUKAM B OaKTepUaIbHbIX MO~
MyJAIuMsaxX (MIpeuMyllecCTBEHHO CpelMu rpaMoTpulia-
TeJIbHBIX IIPOKAPUOT) B BUIIE TeHHBIX KacceT [1, 9, 29].
Ux perynsgspHo oOHapyXMBAIOT KaK B KIMHUYECKUX
U30JISITaX YeJoBeKa U XKUBOTHBIX, TaK U B 00beKTax
okpyxaromieit cpensl [30]. Int pasmensior Ha MoO-
ounbHble (MI) 1 xpomocomubie (CI), a Takke Ha TpU
KJjlacca B 3aBUCHMOCTU OT HAJIMYUS B CTPYKTYpe TH-
MoB reHa intl, Haubosiee U3yYeHHbIE U3 KOTOPBIX —
Int ximacca 1. Beimenstor akonorndyeckue Int, He ume-
IOIMEe TEHOB YCTOMYMBOCTH, OTHAKO HECyIIUe TeH-
HbIE KacCEThI, JalIIne MPEUMYIIECTBO OaKTepuab-
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HOT KJIETKe-XO035IMHY B OKpY:KafoIllei cpeme (Harpu-
Mep, K YeTBEPTUYHBIM aMMOHUEBBIM COCTMHEHMSIM
(gac) vnnu cynbdoHamunam (sull)) u BKIIIOUEHHBIE B
TpaHcmo30H Tn402 [1, 30]. Int 0OBIYHO SIBIISIIOTCS Ya-
CTBIO OOJIBITUX TPAHCITO30HOB, KOTOPBIE B CBOIO OYe-
pelb MOTYT OBITh COCTaBHOM YacTblO KOHBIOTAaTUB-
HBIX TTasmun [1, 29, 30].

baxkmepuogpacu — nHanboilee pacrpocTpaHEHHEIE
JKMBBIE OpraHn3Mbl Ha Hamleit tomanere [1, 21, 24, 31-33].
ITpucyTcTBYS B 1000 OaKTEpUaTbHOU TMOITYISIIIAN
M aKTMBHO Y4acTBYSI B (DOPMUPOBAHUM IIPOKAPUOT
nytém I'TIT, arm urparoTt BasxkKHYIO pOJIb B 9BOJIOINN
MUKPOOPTAaHU3MOB 3a CUYET YBEJIUYEHUSI CKOPOCTU
MyTaluii, peKoMOuHaumii wim agantauuu [31, 33].
ITo coBpeMeHHBIM NpeaCTaBACHUSIM CI0XHAas CUCTe-
Ma B3aMMOAEUCTBUS “OakTepusi—dar” CBOIUTCS HE
TOJIBKO K JIM3UCY KJIETKM-XO03sIMHA, HO U K “OmoMarii-
HUBaHWIO” haros, 4TO IIPUBOIUT K aJallTUBHBIM
3BOJIIOLIMOHHBIM U3MEHEHUSIM U OMOpa3HOOOpa3uio
npoxkapuoT. B cBsi3u ¢ aTuM Gakteprodaru Kiaccu-
GbuIUpyOTCS Ha IBa BUAA: JTUTUYECKUE, BBHI3HIBAIO-
e paspylieHrue MHOUIIUPOBAHHBIX OaKTepuil, u
yMepeHHBbIE, KOTOPhbIe B KadecTBe IIpodaroB MHTE-
TPUPYIOTCS B TEHOM OaKTepuii, IiepeaaBast UM HOBBIE
deHoTUNMYecKre U BUPYJIEHTHbIE CBOMCTBA (ITPOU3-
BOICTBO TOKCHMHOB, MOJEKYJ1 KJIETOYHOI anre3uu,
TpaHchopmalsl MeTaboan3Ma, YKIOHEHHE OT M-
MYHHOTIO oTBeTa M np.) [1, 21, 24, 31].

Ipyrnnbl KpymHBIX WHTETPATUBHBIX 3JEMEHTOB
(6akTepmodaru, mia3sMuIbl 1 OOJIBIINE YaCTU T€HO-
Ma), KOOUPYIOIIUX OOWH WJIM HECKOJIbKO TeHEeTU4Ye-
CKUX JIOKYCOB, Ha3bIBalOTCSI TEHOMHBIMHM OCTPOBaMU
(genomic islands, GI) [32—34]. B mauane 1980-x ro-
JIOB Y YPOIIaTOTEHHBIX U30JISITOB E. coli OBIIIN OTKPHI-
Thl U oxapakTepusoBaHbl GI, Hecylllie UHTErpaTUB-
Hble MOOWMJIbHBIE 3JEMEHThI, KOTOpPbI€ KOOUPYIOT
OIVWH WJIM HECKOJBbKO MATTePHOB BUPYJIESHTHOCTH,
OTCYTCTBYIOIIIME B T€HOMAax HEMaTOTeHHBIX pernpe-
3€HTATUBHBIX OaKTepUil TOrO Xe BUOA WIU OJIU3KO-
pOICTBEHHBIX BUAOB. BriocnencrBum oHU OBLIM Ha-
3BaHbl ocmpoekamu namoezesHocmu (pathogenicity is-
lands, PAIs) [35]. B otnmuume ot apyrux MI'®D PAls
HECIIOCOOHBI K perIMKallM¥ U CaMOMOOUIM3aIUuN
[33]. C momo11bI0 TOPU3OHTAJIBHOIO TIEpeHOoca, My-
TEM TPaHCAYKLIVU, TpaHCGHOPMALIUM U KOHBIOTAIINI
STHU TeHBI TIEPEHOCSITCSI OT BUPYJICHTHBIX BUIOB OaK-
Tepuil HEMaTOTeHHBIM IIITAMMaM, B pe3yJbTaTe 4ero
KOMMEHCAaJIbl CTAHOBSTCS MaTOreHaMU, CITOCOOHBI-
MU BBI3BIBaTh pa3jnyHble MHGMEKINOHHbIE 3a00J1e-
BaHus [32, 34, 35]. C tex mop PAIs 011 oOHapyxe-
HBI y pa3IMYHBIX NaTOTUIIOB E. coli [32—34], a Takke
MIPOYMX TIpeIcTaBUTeNeil cemeiicTBa Enterobacteria-
ceae |32, 35] 1 Ipyrux TaKCOHOB MAaTOIeHHBIX OaKTe-
pwuii [32] (Tabm. 1).

bakrepuanbHBIIT TEHOM COOEPXUT OOJBIIOE KO-
JIMYECTBO pa3HooOpa3HbIx MI'D, Haxomgmmxcs B
CJIOXXHBIX B3AMMOOTHOIIEHMSX C IPOKAPUOTUYECKOM
KJIeTKOM (OT mapa3uTuiMa Jo0 MyTyaamusma). Heciy-
Ne 12
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Taomna 1. YyacTue MOOUJIBHBIX 3JIEMEHTOB B ()OPMUPOBAHUU MMATOTEHHOTO TOTEeHIMAaIa, aAallTUBHON 3BOJIIOLIUUA U
MePCUCTEHIINM GAKTEPHiA

MoOGunbHbBIE

l_[pI/[Mepr 1 MEXaHU3MbI y4aCTus
TCHECTUYCCKUEC DJICMCHTHI

InazmMuast I'eH yCTOMIMBOCTH bla yp sy KOTMPYET METAILTO-B-JTaKTaMasy, CIIOCOOHYIO THAPOIU30BaTh
GOJIBIIITHCTBO -TaKTaMHBIX aHTHOMOTUKOB. [TepeHocuTest 20 TUTTAMU TTa3MUI CPEIN

11 cemeiicTB rpamoTpuniaTebHbIX OakTepuii. [IpumeHeHre MeTomoB NGS* rmokasaio, 4to
OOJIBILIMHCTBO U30JISITOB E. coli, MpOUCXOASIIINX U3 OKPYXKAIOIIENH Cpeabl WU U3 KIMHUYE-
CKUX 00pa3noB, coaepkaT OAHY WJIN HECKOJbKO F-momoOHbIX miIa3Mua (Hampumep,
MOB gy,), KOTOpBIE 06€CTIEYNBAIOT PE3UCTEHTHOCTD M YPOIATOTEHHOCTD U30JISITOB E. coli
ST131 ExPEC

HNncepunonHbie BcraBouHble nmocnenoBatenbHocTH [S2D, IS2, IS5 coBMecTHO ¢ TpaHCN03a30ii y4acTBYIOT
nocaea0BaTe/;ibHOCTA He TOJIBKO B 00€CIIeUeHM Pa3BUTHUS PE3UCTEHTHOCTU K OaKkTeprodaraM y MaTore HHbIX
mramMmoB K1 E. coli, HO n OMOCHUHTe3€e MOJMCUAIOBOM KUCIOTHI, YI4aCTBYIOIIEH B (popMUpO-
BaHUM KariCyjibl, 00YCIOBIMBAIOIICH 3alIUTy OT UMMYHHOI 3allIMTHI U TIPEO0JIEHUEe reMa-
ToaHIIedhaInyecKkoro 6apbepa.

B Tpéx pasubix mtammax E. coli (S17, DH5o u Nissle 1917) IS1 u IS10 6bicTpo paspyiuanu
naa3MunHbii reH 1-Ceul (Konupyoiiuii aHaoHykieasy [-Ceul)

WHTpOHBI Y HOBOTO BO30YIUTEISI ONIOPTYHUCTUUECKUX MHDeKLIUii yenoBeka Delfia tsuruhatensis
BBISIBJIEHO pacIlMpeHre FTeHoOMa MHTerpoHaMU pa3M4yHbIX kKjaccoB mmyTéM I'TII Ot1o
MOBJIEKJIO 32 CO00it (hopMUpPOBaHNE HOBBIX TEHOTUITMYECKUX U (DEHOTUITMYECKUX Mpoduiieit
T€HOB, CBSI3aHHBIX C BUPYJEHTHOCThIO (Hampumep, T2SS, koTopas ydacTByeT B CeKpeluu
¢dakTOpa KOJOHU3ALUU KUIIeYHUKA, WK JIOKYC Tad pilus, OTBETCTBEHHBII 3a aAre3uio u
dopMupoBaHUe OMOIUIEHKU) U YCTOMYMBOCTBIO K 15 aHTMOMOTHUKAM

MHTerpoHs! MJTVY 176 rocnuTaibHBIX INTAMMOB P. aeruginosa accouurMpoBaHa ¢ MHTerpoHamu I kiacca.
IIpu 3TOM GONBIIMHCTBO IITAMMOB MpoayuupoBaiu nuosepauH, JIHKas3y, xxenatuHazy u
TEMOJIU3MH.

PesucreHTHOCTS E. coli K B-ITakKTaMHBIM aHTHOMOTUKAM B 72.7% accolmupoBaHa ¢ comep-
JKaHWeM reHa WHTerpoH-uHTerpassl 1 (intll) v B 51.5% — ¢ comepkaHueM TeHa UHTeTPOH-
uHTerpassl 2 (intl2). DTUM Xe KjlaccaM MHTeTPOHOB NMPUHAIEXUT Benyias posb B ['TIT B
pacrpocTpaHeHUU TeHOB, KOTUPYIOIIMX MaTTepHbI BUPYJEHTHOCTH (aAre3MHbI, UHBAa3WHBI,
cunepodopbl, TOKCUHbBI, ayTOTPAHCIOPTEPHI, a TAKXKe IeHbl, CBSI3aHHbIE C CHHTE30M Karll-
CyJIbI M OMOIUIEHKI) Y OCHOBHBIX ITaTOTUIIOB E. coli (KMILIeYHbI, ypOIIaTOIr€HHbI, HEOHA-
TaJIbHBIN, CEIITUYECKUIA).

I'eHomHas kacceTa dfi- Obly1a HanboJiee YacTo UASHTU(MUILIMPYEMOId CpeIM UHTETPOH-TIO3M -
TUBHBIX U30JIITOB E. coli, o6ecrieunBasi pe3MCTEHTHOCTh U MIEPCUCTEHIIMIO SHTEPONATOTeH-
HBIX BUJIOB

TpaHCO30HEBI Conepat TreHbl, TO3BOJISIONINE TTATOTeHHBIM OaKTEepUSIM BBIKMBATh B 0COO0 CJIOKHBIX
YCIOBUSIX (YCTOMUMBOCTY K aHTUOMOTUKAM U Koaupylole 6enkru-TpaHcnoptépsl ABC,
dyHkumoHupyomux 3a c4€T sHepru AT® u orBeTcTBeHHBIE 3a hopMupoBaHue MJIY).
Hanpumep, Ta 5397 v Tu 916y Clostridium difficile o6ecrie4nBalOT yCTOMYUBOCTD K T€Tpa-
LUKJIMHY U MOTYT niepeaaBathest Bacillus subtilis, E. faecalis n Streptococcus spp. Tn 6104
u Tn 6104 xonupytot y C. difficile Tpu curma-dakropa U TOKCUH-aHTUTOKCUHOBYIO CUCTEMY
(TAC), obecneuynBaOIIyIO NEPCUCTEHIINIO OAKTEPUIA.

CekBeHUpOBaHMe TpaHCITO30HOB (Tn-seq) mist uaeHTUGUKALIMKY TeHOB, aCCOLIMUPOBAHHBIX
C TIEPCUCTEHTHOCTBIO P. aeruginosa (6bU1 UICHTU(MOULIMPOBAH TeH MEePCUCTEHLINHU carB, Koau-
pyIoIMii Mayto cyobenMHUILY KapoaMouihochaTCUHTETa3bl)
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Ta6mua 1. OxoHuaHue

Mob6unbHbBIE

TCHETUYECCKUEC SJIEMCHTLI

ITpuMepsl 1 MEXaHU3MBI YIaCTHUS

bakrepuodaru ®aru C. difficile 9CD119, ¢CD38-2 u $CD27 crmocoOHbI MOBBIIIATE U TOHUXKATh MPOLYK-
uio TOKCHMHOB; (par ®C2 obecrieunBaeT TPaHCAYKIIMIO TeHa YCTOMIMBOCTI K aHTUOMOTHUKAM.
55 monHbIX TpodaroB, o6HapykeHHBbIX B cepoBapuanTax O:3 u O:9 Yersinia enterocolitica,
00YCJIOBIMBAIOT UX MATOT€HHbIE CBOMCTBA

OcTpoBKU I'eHOMHBIE BapyalluM Ha OCTPOBKAX MaTOr€HHOCTU, KOAUPYIOIIMX Takue GYHKIIMU, KaK

MaTOreHHOCTHU ypeasHasl U TUIpOoreHa3Hasi akTUBHOCTb, MeTabosM3M Kodakropa B-12, MexaHU3MbI ananTa-

M1 1 KOJIOHU3alluM KNIIICYHU KA SHTECPOIIaTOITCHHBIMU BUIaMIN Yersinia Spp.

[Tlpumenanue: *NGS — MeTOIBI CEKBEHUPOBAHMSI CICIYIOIETO TOKOJICHMS

Taommua 2. DBoJIIOLIMOHHbIE B3auMoaeiicTBust MI'D ¢ 6akTepraibHBIM TEHOMOM U UX XapaKTepUCTUKa

BzanMmoneiictBue XapakTepucTuka IMocnencrBus
[MpupyueHue YMeHbIIIeHUE U OTPaHUYEHUE HEraTUBHOTO 3DT0 06paTUMBI MpOLIeCC, CBI3aHHBIN C BO3-
BJIMSIHUSI HA YpEe3MEPHO BBICOKYIO CKOPOCTh MOXXHOM SIUTeHETUYECKOM peTyIsilieit
TpaHCITO3UIuM HoBoro MI'® Kak Ha CTpyK- aKTUBHOCTU reHOB MI'D B oTBeT Ha BOZHMKaIO-
TYpY, TaK 1 Ha (PyHKIIMIO TeHOMa XO3sIMHa LU OUOTUYECKUIA I aOMOTUYECKUI cCTpecc
1 HEOOXOIMMOCTBIO OAKTEPUil aHaITUPOBATHCS
K HOBBIM YCJIOBUSIM OKpY>KaloIleil cpebl
OnomalllHUBaHUE YcraHOB/IEHUE YCTOMYMBBIX B3aumopaeiicTeuii | [IprnobpereHue, yrpara win TpaHchopMalus
MI'D c reHOMOM KJIETKM-XO3sIMHA, TTOAACPXKH- | OMHOTO MU HECKOJIBKMX ITPU3HAKOB, KOTOPbIE
BaeMbIX Ha MPOTSKEHU U TTOKOJIEHU i MOTYT OKa3bIBaTh 3HAYMTEIbHOE BIUSIHUE HA
GYHKLIMOHUPOBAHUE, OPTraHU3ALIMIO U 3BOJIIO-
LIMI0 TeHOMa
DK3anTauus [Mpu3sHak, mporcxXoxXaeHue KOToporo He sBisi- | [lociaenoBarenbHast 3BOTIOLMS TIpU3HAKA WU
eTcsl CJIENCTBUEM €CTECTBEHHOTO 0TOOpa, CBOICTBa MOCPEICTBOM MEXaHU3Ma eCTeCTBEH-
KOOMNTUPYETCS JJIs1 TEKYIIETO UCTIOIb30BaHUsI | HOTO OTOOpA U afanTaiiu K HOBOM (hyHKIMU

YaifHO ¢ MOMEHTAa OTKPHITUS UX He3aCIy>KeHHO Ha-
3BIBAJIM “3rouCcTUIHBIMU Wi “MycopHbiMu” JTHK,
a BJIyYllleM cliydae — “TéMHoOI MaTepueit”. biarona-
PSI CBOMM CBOICTBaM, OHM 00/1aal0T CITIOCOOHOCTBIO
OBICTPO BTOPTaThCs B OaKTepUaIbHBII T€HOM, Hax0-
JIIMThCS B HEM JJIUTEIBbHOE BpeMsl, MOKUAATh €ro MJIN
ocedaTh B HEM HaBCETIa B KJIFOYEBbIE MOMEHTHI 3BO-
mounun [22, 32]. B3msan Ha MOOMIBHBIE 3J€MEHTHI
Hayaa MeHSITbcs ¢ 1990-x rogoB, Korma CTajiud W3-
BECTHLIMU HCCJIEIOBAHUS, JOKa3aBIIMe amaIiTali-
OHHOE 1 3BOITIONOHHOE 3HaueHe MI'D niisg mpoka-
puor [1, 24, 30, 32].

MHoroo6pa3ue OTHOIIEHUI ¢ TEHOMOM KIJIETKU-
XO3sIMHA 3aBMCUT OT BUAOB OakTepuii, MX (PU3M0I0-
TMYECKOTO COCTOSIHUSI, TUTA MOOUJIBHBIX 3JIEMEHTOB
U HEPEIKO MMeeT HEOMHO3HAYHOE BIVUSHUE HA KJIeT-
Ky-xo3siuHa [1, 2, 33]. HamissmHBIM ITpUMEpPOM TaKo-
ro yajau3ma ciiy>KaT yMepeHHbIe haru, TpaHCAYKIIMS
KOTOPBIX B TeHOM OaKTepuii MOXeT 00eCIIeUNTh HO-
BBI€ alalITUBHEIE cBoiicTBa [2, 12, 33], omHAaKO UX IT0-
clenympliee yaajleHue U3 reHoMa, Kak MpaBujo, 3a-
KaHYMBAaeTCs TMOeNbIo KiIeTKI-xo3smHa [28]. Mcxom

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

oTHouleHuit MI'D ¢ 6akTepuaibHOI KIETKOI Hepel-
KO 3aBHUCUT OT pe3yJIbTaToOB B3aUMOIEHCTBUS Ha
YpPOBHE MOOMJIBHEIX 3JIeMeHTOB [34, 35].

OOBIYHO MOCJe TPaHCIOKAMU MOOWJILHBIX BJie-
MEHTOB B “pOIHOI” T€HOM KJIIETKM-XO3sIMHa 00IIIas
aKTUBHOCTh “T€HOB-MUTPAHTOB” PE3KO CHUXKaAETCS,
YTO COTIPOBOXAAETCS MOAAECP)KaHUEM OYEHb OTPaHU-
YeHHOTO KOJIMYeCTBa aBTOHOMHBIX Konnii [33]. On-
Hako TpU 3TOM HEKOTOopbie TeHbl MI'D m3-3a ux
CBOWCTB WJIM 0COOOTO MeCcTa BCTaBKU B TeHOM OaKTe-
pYaTbHOM KJIETKM MOTYT CIIeU(pUIECKUM 00pa3oM
¢GYHKIIMOHUPOBATh Yepe3 MpUupyYeHue, oqoMaliH-
BaHMe wiau sk3anranuio [33, 35]. B ¢Bsg3u ¢ 3TUM B
MOCJEeIHUE TO/Ibl BCE OOJIBIITYIO MOMYISIPHOCTD MOJY-
YaeT TeopUsl KOONTalUU WIN “MOJIEKYJISIPHOTO OH0-
MamHuBaHusS” MI'D 1 nx pparMeHTOB, KOIUPYEMBIX
UMM OEJIKOB, a TAKXKe KOBBOJIOIMU C TEHOMOM Opra-
Hu3Ma-xo3simHa [11, 18, 34, 35]. B ocHOBe 3TOIi Teo-
puu JeXUT cTporas auddepeHunpoBKa yKazaHHbIX
9BOJIIOLIMOHHBIX B3aUMOAeCTBUI (Tab. 2).

ITo muenwuto P. Jlenn3sa c coaBTopaMu, IpUMEPOM
KOOITAallM1 B MUKPOMUPE U3 HETaBHUX OTKPBITUI B
Ne 12
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HECTABUJIbHOCTb TEHOMA U EE POJIb B ®BOJIIOLIMU

MOJIEKY/ISIPHOM OMOJIOTUY CITy>KaT HEKOTOPhIE HOBEIE
1 HEeOXUAaHHbIe (PyHKIIMM OaKTepUAIbHBIX CUCTEM
cekpelu 6enkoB [16]. B mocienHue aecaTHIETHS
KJTIOYEBOE 3HAYCHIE TAaKUX CUCTEM Y IIPOKAPUOT ObI-
JIO BBISIBJIEHO I psAna OMOTUYECKMX M aOMOTHYe-
CKHX B3aUMOAEUCTBUIA. DBOIOIUS MHOTUX CUCTEM
oKa3ajach CICACTBUEM KOOIITALIMM OTAEIbHBIX KOM-
MMOHEHTOB WJIM LEIbIX (DYHKIIMOHAIBHBIX MOMYJICHA.
IlpennomnaraeTcsi, 4TO 3BOJIIOLUS CEKpeLU OEIKOB
OakTepuii mpoucxoawna nmytéMm I'TII, B pesynabrate
Yero MOSIBWJIMCH CUCTEMBbI, KOTOpPbIe MOTYT 3HA4yM-
TEJIbHO OTIMYAThCS OT UCXOIHBIX [36, 37].

k k%

OtnaBast JOJDKHOE IeHUAJIbHOCTU OTKPBITUSI MO-
OMJILHBIX TEHETMUYECKUX BJIEMEHTOB, a TaKxKe Ipo-
3opauBocT HoGereBCcKOro KomuTeTa, OTMETUBIIIETO
9TOU MOYETHOM MpeMueit Beiaaroluniics Bkiian bap-
0apel MakKiIMHTOK 1O MpoOIIEeCTBUM TECITKOB JIET
rmocjie €€ OTKPBLITUSI, Mbl BCE OOJbIIIE CTAHOBUMCS
CTOPOHHUKAMHU MHapaguTrMbl HECTAOMJILHOCTU IeHO-
Ma. CeronHs MBI CBI3bIBAEM C 3TUM MOHSITHEM afall-
TAallMOHHYIO 3BOJIIOLIMIO OaKTepuii, HeMeHJeJIeB-
CKYIO Tlepefady HaTTepHOB SIIMTEHETUYECKOro Ha-
cJiemoBaHUS, OOYCIOBIMBAIOIINX OMOpa3HOOOpa3ue
KMBOTO MMpa, U CTAHOBUMCSI CBUIETEISIMM Kade-
CTBEHHOTO Tepexoaa B uzydyeHuu MI'D [38—40].

OcraloTcs HepelIEHHLIMU BOIPOCHI B 0O0JIacTU
omonH(MOpPMaTUKM, KOTOpast CTAHOBUTCS B HACTOSI-
1ee BpeMsl IPUOPUTETOM B MCCJeIOBAaHMM HOBBIX
HEM3BECTHBIX TUNOB MI'D, a Takke mpoOJieMbl OT-
CYTCTBUSI aBTOMATU3MPOBAHHBIX CPEACTB UX UIEHTH-
dukanuu [1, 40]. IIpunobdbpeTaeT 0coOyr0 BaxKHOCTh
cUCTeMaTH3alMs BCEro MHOTOOOpa3us MOOMIILHBIX
2JIEMEHTOB OaKTepHaJIbHOIO T€HOMA, ONPEIENsIO-
IIMX CTPYKTYPY, PYHKIIUIO 1 SBOJIOLIUIO TIPOKAPUOT,
BJIMSIIONINX HA 3KCIIPECCUIO WM (PYHKIIMOHAJIBHOCTh
¢haKTOpOB MAaTOTEHHOCTH, a B UTOT€ — Ha KIMHUYE-
CKYI0 KapTUHY U 3(PGHEKTUBHOCTD JIeYeHUST MHPEK-
muit [38].

PelreHue 3TUX BOIMPOCOB MOXKET ITOAHSTh HAYKY O
OaKkTepHMaJIbHOM MOOMJIOME Ha HOBBIM YPOBEHb M
MpUOIU3UTh HAC K TTOHUMAHMUIO TOJIHOTO BIUSIHUS
MOOMJIBHBIX JIEMEHTOB Ha amarTaluio, IepCUCTEH-
LU0 M 3BOJIIOIIMIO TTaTOTeHHBIX OakTepuii. KoHeuHo,
JUJISL 3TOTO MOTPEOYIOTCS TObl, HO, KaK ITIaCUT MY/I-
pocThb KuTaiickoro ¢umocoda Jlao-1I3el, “myTh B
TBICSYY JIM HAUMHAETCS ¢ TIepBOTO 11ara”. A oH yxXe
clesaH.
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K 70—80-M romam XVIII B. noHCKas Ka3auybs BEpXyIIKa 0(pOpMIIIACH B CIUIOYEHHYIO COLIMAIBHYIO TPYIIITY,
KOTOpasi B TO BpeMsl mpeTeprieBajga U3MEHEHMSI MOJI BIUSTHUEM Mep, MPeanpuHUMAaeMbIX PYKOBOJICTBOM
Poccuiickoit uMmnepun. Y pocCUICKOM apuUCTOKpaTUX OHA 3aMMCTBOBAJIA P TTPAKTUK, CBSI3aHHBIX C Ka-
PbEPHBIM POCTOM, BHENIPSiIa M COOCTBEHHBIE, CITOCOOCTBOBABIINE (POPMUPOBAHUIO PETMOHAILHOTO HOOM -
smTeta. LleHTpanbHast BIacTh CTpeMUIACh MTOMTYMHUTD JOHCKYIO BEPXYIIIKY CBOEMY O€30TOBOPOYHOMY BITH-
STHUIO TTyTEM PE3KOTo YBEIUUECHMUST €€ UMCISHHOCTH, MPUBUBAJIa y He€ CTpeMJICHUE K TTOJTyYeHUIO UMIIep-
CKMX apMeMCKUX YMHOB, IEMOHCTPUPYS TIPU 3TOM, YTO HApsIAy U AaXKe BBIIIe BOMHCKOMN T00JeCTH [IECHUT
MpeaaHHOCTb MpecToily. B ucciiemyemMblii mepuoa KpuTeprueM JIOSTIBHOCTH Ka3aybeil BEPXYILIKU CTalo e
yJacTHe He BO BHEIITHUX BOiiHAX, a B mogaBieHu Bocctanusa E. . [1yrauésa.

Karouesvie cro6a: Kazaubsl BepXylIllKa, CTapIIMHBI, CIyXk0a, apMelicKre YUHBI, KPOBHOPOICTBEHHBIE CBA3H.

DOI: 10.31857/50869587322120088

OCOOEHHOCTSIM B3aMMOOTHOIIIEHU JTOHCKOTO
KazayecTBa M POCCUICKOro rocyaapcTBa Ha IpPOTSI-
xeHuun XVI — Havana XVIII BB. mocBsIIeHO OOJbIITOE
KOJIMYECTBO HAYUYHBIX pabOT, HO HauboJjiee 0OCTOsI-
TEJBHO, C OIIOPOit Ha TPYIBI MPENNIeCTBEHHUKOB, 3Ta
teMa usydaiack H.A. MununkoBeM [1], O.FO. Ky-
ueM [2, 3] u C.W. Ps6oseim [4]. H.A. MUHMHKOB OT-
MeyJaeT, YTo JOHCKasl Ka3aubsl BEpXyllKa OoJiee yem

BEHKOB Anpapeit BatuMoBUY — MOKTOp MCTOPUYECKUX
HayK, JIaBHBIN Hay4YHBIN COTPYIHUK JIaOOpaTOpum Kasza-
yectBa IOHII PAH. MATUIIOB I'ennanuii I'puropne-
BUY — akaneMuk PAH, HayuyHbiit pykoBomutens FOHLL PAH.

Kakasi-JIM0O Ipyrasi 4acTh Ka3adyecTBa, Obljla CBsI3aHa
¢ Hapckoit Biacteio [1, c. 468]. O.}0. Ky1 cuuraer,
4TO “TECHOE COTPYIHUYECTBO JOHCKUX Ka3aKoB, U
IpexXIe BCEero Ka3auybero BoicKa ¢ MOCKBOIi, BO
MHOI'OM HexapaKTepHoe IJisl 0ojiee paHHEro BpeMe-
HU”, OTHOCUTCS K 31oxe A30Bckoro cuaenus (1637—
1642) u manee K 1640-m rogam, Koraa Ka3akKu ITOHEC-
i OosbIIne TIOTepr B 00X ¢ TypKamu [3, c. 571].
C.N. Pab6oB npuién K BeIBOAY, 4To K 70-M romam
XVII B. copMupoBagach TOMOBUTASI IIPOMOCKOB-
CKM HacTpOeHHas mpocJiioiika [3, c. 38], a B mepBoit
yetBepTu XVIII B., ipu Iletpe I, atamaHcko-cTap-
IIMHCKas BepXyIIKa “coCpeaoToumnyia B CBOMX pyKax
3HAYMTEJIbHbIE OOraTCTBa M MMEIa OTPOMHOE BIIUSI-
HME Ha OCHOBHYIO Maccy Ka3auectBa” [4, c. 82].

A.Tl1. TlponmreiiH, aBTOp (QyHIAMEHTAJIHLHOTO
Tpyna “3emis Jlonckast B XVIII Beke”, HarmMcaHHOTO
CO CTPOTO KJIACCOBBIX MO3ULINIA M M3TaHHOTO B 1961 .,
Ha3BaJl BJacTh Ha JloHY “onurapXm4ecKuM IpaBiie-
HueMm” [5, c. 228]. OH cumTai, yto ¢ Havyana XVIII B.
Ka3a4ybsl BEpXYIIKa “Iaxke B OYEHb BaXKHBIX CIIydasix
NpUHUMAaJIa pelleHus 3a Bcé Bolicko 6e3 caHKIuu
Kpyra” [5, c. 231].

I'.T". HebpaTenko nosaraet, uro “B TeueHune X VIII B.
ObLIa MOJIEPHMU3MPOBaHA BCS CHUCTeMa TPaIULIAOH-
HBIX THCTUTYTOB Ka3adecTBa. OTHBIHE BIacTh Ha JIoHY
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repecTaja ObITH NOTeCTapHOI! M Npuobpena my6-
JIMYHYI0 GOPMY C “OTTHUCKOM” TPagUILIMOHHOM JIETH-
TUMHOCTI» [6, c. 47]. DTOT XKe aBTOp YKa3bIBAET, YTO
emré B nepBoii monoBuHe XVII B. B pe3yiabTaTe BO3-
HUKHOBEHMSI ITOXM3HEHHOIO CTapIIMHCTBA 3TO
“BOMCKOBOE CTAPIIMHCTBO BBIICINIOCH B CAMOCTOSI-
TeAbHBIA OOBIYHO-TIPABOBOM WMHCTUTYT” [7, c. 49].
JIMYHOCTM MOHCKMX aTaMaHOB 1 HMX OJIMXKaiImero
OKPYXK€HMSsI, COCTABJISIBILIETO KaK pa3 3TO BOMCKOBOE
CTapIIMHCTBO, BBI3BIBAIM UHTEPEC MHOTHUX UCCIIEN0-
BaTeJICH.

B.M. be30TOCHBIMi IIpOaHAJIM3UPOBAJI COCTaB
IoHCcKoro reHepanuTeta B 1812 1. [8]. Bpum onmcaHbI
ciyxk0a, B3aUMOOTHOIIICHUSI, TIpoucXoxaeHue. Jla-
Bast OCIIbIii 0030p CTAHOBJIEHUSI JOHCKOTO T'eHepa-
JIATETa, aBTOp yKa3bIiBaeT, uTo K KoHIry XVIII cromne-
TUs Ha JIOHYy OKOH4YATEJbHO BBIKPUCTAJIIU30BAJICS
IMOJTHOCTBIO MOHOIIOJM3UPOBABIINII Bce cephl Ba-
ctu y3kuii cnoii crapmuHbl (30—40 pomo). “Oto
Obl1a YMCJIIEHHO HeOOoJbllIasi, HO OUYeHb CIUIOYEHHAsI
coumanpHas rpymma” [8, c. 20]. A.M. CarmoxXHUKOB,
OTIMCHIBast KOMaHIHBIN cocTaB TOHIIOB B 1812 1., oT-
MmeuaeT: “He BmaBasich B reHeaJloTM4ecKure Ioapoo-
HOCTHU POICTBEHHBIX CBSI3€il MEXKIYy ITOJIKOBBIMU KO-
MaHAWpaMH, HOCUBIIIMMU pa3HbIe (paMuInu, 3aMedy
TOJILKO, YTO BepxylKa Boiicka JloHckoro 6bu1a mpo-
CcTO mpoHM3aHa mMu. BoiickoBoii aramMaH BUIEN B
5TOM TIOJIOKUTEIBbHYIO CTOPOHY...” [9, ¢. 56].

Hccnenyemast TeMa TECHO CBs3aHa C IMPOLIECCOM
TOSIBJIEHUSI TOHCKOTO NBOpsiHCTBa. HemocpencTBeH-
HO BpeMsl ero BOSHUKHOBEHUS TPATUIIMOHHO OTHO-
cuiioch K 1798 r. MccnenoBarenu onmpaanch Ha Mo-
BesieHune Ilasna I “mosioxxuBiliee HaYajgo TOHCKOMY
nBopstHCTBY” [10, c. 143]. Ognako A.C. MeIbHUKOB
yTouHsiet: “B camom koH1ie XVIII B. B ocHOBHOM 3a-
BEPIIWJICSI MpOLieCC TMpeBpallleHuss TOHCKOM cTap-
IIMHBI B BOEHHO-CIYX1JIoe ABopssHCTBO” [11, c. 12].
To ecTb poliecc Iuics KakK pa3 B MccienyeMblit Ha-
mu niepuon — 70—80-e roawsr XVIII B.

Yrto KacaeTcsl BIACTHBIX CTPYKTYpP W JIMII, OCY-
LIECTBJISIBIIUX BJIACTHBIE TTOJTHOMOYMSI BO BTOPOIt
noioBuHe XVIII B., 3TOT Bommpoc u3ydeH gajeko He
nojiHocThlo. Llenb maHHOM cTaTbU — BBISICHUTB, YTO
IIpeICcTaBiIsUIa coOO0M “IOHCKasI CTaplIMHA” , KaK MEHSI-
Jlach €€ BHYTPEHHSS Mepapxusi B MepUo, OTMEUYEH-
HBII CMJIBHEUIITUMU OOIIeCTBEHHBIMU U TIOJIUTUYE-
CKUMU TIOTPSICEHUSIMU, OOHO M3 KOTOPBIX — Kpe-
CThsIHCKAs BoitHa moxn pykoBonctBoM E.N. Ilyrauésa.
B kxauecTBe MCTOYHMKA HAMU UCIIOJb30BAJIUCh Xpa-
Hsuecs B TocymapcTBeHHOM apxuBe PocToBckoit
obmactu ('APO) cnmckm MTOHCKMX CTapIIMH C OITH-
CaHUEM UX CIIY>KOBbI.

! MotecrapHocTs — hOpMa OPraHMU3ALNK OBIIECTBEHHOI Blia-
CTH B JIOKJIACCOBBIX M PAHHEKJIACCOBBIX OOIIECTBAX, HE MMEB-
IIUX TMOJUTUYECKUX U TOCYIapCTBEHHBIX MHCTUTYTOB U aTpH-
OyTOB, a TaKXKe B OOIIECTBAX C MpeobIagaHueM CHJIOBBIX, He-
MPaBOBBIX ITyOJIMYHO-BIACTHBIX UHCTUTYTOB. (/Ipum. ped.)
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B 1740-e rogpl Ha JIoHY OBLT cO30aH HOBBIIA Bapu-
aHT MECTHOTIO MpaBUTEIbCTBA — BolickoBast KaHIIe-
Jsipyst nedt ctapiivuH. OHa cocTosiia M3 aTaMaHa, IByX
BOMCKOBBIX €CayJIOB, BOMCKOBOIO JIbsKa, ToaMadya 1
“HamMIHBIX” BOMCKOBBIX cTapiuH. C 1754 1. BeImMch
rpaxkJaaHCKOe, BOEHHOE, YroJIOBHOE MPOU3BOACTBA.
I[IpuBnekanuch K MCIIOJHEHUIO COOTBETCTBYIOIIMX
CIIy>KeOHBIX 00SI3aHHOCTEI He BCE CTAapIIMHBI, a TI0
roBecTKaM aramaHa [6, c. 50]. OgHako BoO¥iCKOBas
KaHIIeIsIpUs B 11eJioM (110 o0pa3siy 1740—1755 rr.) s1B-
Js1a co0oM “coBelIaTeNbHBIN, MCITOTHUTEILHBIN 1
CyleOHBIM OpraH, COCTOSIBIIMIA M3 BCEX CTapIIWH
Boiicka JoHckoro” [6, c. 82].

B 1768 r. B Boiicke 4ucIUINChL BOMCKOBOI aTa-
maH, 51 crapmuHa, 10 ecayaoB BOMCKOBBIX U 2 IO-
XOIHBIX, 3 BOMCKOBBIX ToiMaya, 18 600 kazakos [12,
c. 173]. “3BaHue cTaplIMHBI OBLJIO MOXW3HEHHBIM,
0e3 mpaBa mepegayd €ro IMOTOMCTBY, — OTMedYaeT
I.I. He6parenko. — BoiickoBoii Kpyr, Bo3BOIS B 3TO
3BaHMeE 3a JIMYHBIC 3aCIyTU, UMeEJ IIPaBoO U JIUIINTh
€To 3a IypHOe ITOBeIeHUE U IIPECTYIUICHUS IIPOTUB
Boiicka” [6, c. 49].

HexkoTopble npenctaBuTeIn Ka3auybeil BEPXYILKU,
0CcOo00 OTIMUMBIIMECSI BO BpeMsSI BOSHHBIX KaMIla-
HUIi, IMeJIU apMeiicKre YuHbl: ataMaH Jlanwuna Ed-
pemoB B 1753 1. ObLI MPOM3BEAEH B TeHEepaJI-MaloOpPHI,
WBan KpacHomékoB B 1738 1. — B Opuragupsl [13,
c. 170]. JoHcKuX Ka3akoB, KOMaHAYIOIINX Ka3auybl-
MU TIOJIKAaMM, Ha3bIBaJIM “HOHCKMMU IIOJIKOBHMUKA-
Mu”, u ¢ 1775 1. ObLIO MOJIOXKEHO “B yBaxK€HHE HUX
CIIyXOBI, CUMTATh 3a ypsid MJIAOIIAMU Mpen apMelii-
CKMMU CEeKYyHI-MaliopaMH, HO BbINIe KanmuTaHa” [14,
c. 19]. U3-3a 3Toro, B ciiydyae MpUCBOEHUS TOHCKOMY
MOJIKOBHUKY PYCCKOI'O apMeMCKOro 4YnHa (OOBIYHO —
peMbep-MalopcKoro), Ha JloHy ObITOBaj1a HACMEIII-
nuBas ¢ppaza: “Hailrero rmojJiKoBHMKA B MallOphI TIPO-
n3Bean”.

B 1770-¢ rogbl Ha B3aMMOOTHOIIEHMSI LIEHTpalb-
HOM BJIACTM C OOHCKMMHM Ka3aKaMM CHJIbHelIlee
BJIMSTHUE OKa3au ABa COOBITUSI — MSITEXK aTaMaHa
Cremana EdpemMoBa um KpecTbsHCKas BOIfHa IIOI
npenBoguTtenbctBoM Emenpsana Ilyrau€éa. Kpe-
CTBbSIHCKOI BOIfHE IIOCBSIIIEHO HECKOJIbKO (yHIa-
MEHTAaJIbHEIX UCCICAOBAHMIA, a YTO KacaeTcsl MsITeKa
Crenana EdpemoBa, To MBI 30eCh OTpaHUIMMCS
oneHkoit A.U. Purenbmana, uro EcdpemoB “Boarop-
JIeJI YK€ CBOMM COCTOSTHMEM U BO3MeUTal O ceOe BBI-
IIIe MePhI, HE CTaJI, HAKOHELI, IIOBUHOBAThCSI MHOTUM
Vkazam, naxke M HachklJlaeMbIM K HEMY TpamMoTaMm”, 3a
yTO OBIJI apeCTOBaH, OCYXXIEH U cociaH [12, c. 161,
162]. B Boiicko ObU1 BpeMEHHO Ha3HaYeH HOBBII
aramaH, CeméH CyrH, M Mpou3oIiia CMeHa (pOpMBbI
MpaBJICHMSI.

C 1775 1. Boiicko JloHCKOe HaXOIMJIOCh B HETMO-
cpenctBeHHOM nogunHeHun I A. TTotémkuHa, KOTO-
pBIN OBIJT Ha3HaueH TeHepaj-ryoepHatopoM HoBo-
poccuiickoli, A30BCKOI U ACTpaxaHCKOU ryOepHUIA.
JIOHIIBI, IOCKOJBKY OHM He moaaepxkanu Ilyrauésa,
Ne 12
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ObLIM y BJIacTU B (paBope. TeM He MeHee MePEnUCKy
C €€ MpeaCTaBUTEISIMU OHU BEJIM B IbCTUBEMUIIINX BbI-
paxXeHUs X, TOAYEPKUBAIN “UCTUHHYIO BCENOANAHM -
YeCKyl0 BEpPHOCTb U ycepaue Boliicka JIoHCKoro 3a
Bricouaiime okazanHoe BeicokKoMaTepHee Es Mmire-
patopckoro BenuuecTBa GaroBosieHue”, a rmosaydast
“K HEOXMUITaHHOMY cYacTbhio” muchMma oT IloTémMku-
Ha, HE YCTaBaJIM IPOCIIaBISTh “MWJIOCTUBOE U BEJIN-
KOIYIITHOE BallIero MPeBOCXOIUTEIbCTBA OTEUECKOE O
Hac IToredeHre u xogaraictpo” [15, c. 22, 25].

Ha Jlony Onuto co3maHo IpakgaHckoe MpaBu-
TEJILCTBO, COCTOSIBIIIEE 13 aTaMaHa M IIIeCTU BOMCKO-
BBIX CTaplLIMH: IBYX HEIPEMEHHBIX (ITOXKM3HEHHBIX)
W YETBIPEX MTOTOAHBIX. [IBYX MOXU3HEHHBIX (AMBpO-
cus JlykoBkuHa n JIMutpuss MapTeiHOBa) B IIpaBU-
TenbcTBO HazHauui [.A. IlorémkunH. IloromHbie
CTapIIMHbBI N30MPaINCh OOJILIIMHCTBOM TOJIOCOB Ha
00111eM cOOpaHNM BOMCKOBBIX CTAPIIMH B KOHIIE all-
peJIsI Kaxmoro roja [6, ¢. 67], yrBepxKaaanch yKa3oM
Cenara u npuBoAMJIMCE K Tipucsre 1 mas. ITo pe3ynb-
TaTaM IIePBBIX BBEIOOPOB Bolicko moBepuiio BIAaCTh
Edbumy KyreitnukoBy, WMBany SfHoBy, AMutpuio
HNnosalickomy u Bacunuio ManbKoBy. JIOHCKUM
aramMaHOM ItoctaBun Anekcest IBanoBuua MimoBaii-
CKOTO, OTJIMYMBILIETOCS T€M, UTO JUYHO cxBaTui Ily-
rauéBa. “Harpamoro 3a 3ToT moxon MnoBalickomy
OBUI YMH apMEMCKOro IIOJIKOBHMKA W Ha3HAYeHUE
HakKa3HbIM aramaHoM (15 despansa 17751.)” [10, c. 64].

N Wnosaiickomy, 1 mpaBUTEAbCTBY IloTEMKUH
Ha3HAuYWJ >KaJoBaHMWE: aTaMaHy BbIMIAYUBAJIOCH
5 ThIC. pyOdeii B rox (1 ThIC. XKamoBaHUs 1 4 THIC. “CTO-
JIOBBIX”), WJIiEeHaM IIpaBUTEJLCTBA MeHbIe. I[IpaBu-
TEJIbCTBO OTHBIHE PYKOBOACTBOBAJIOCH HE TOHCKUM
0o0BIUaeM, a POCCUICKMMU 3aKOHAMHU, IIPU 3TOM pa-
Hee TTojlydeHHBle BoiickoM HpUBUIIETMH COXpaHSI-
JIUCh. BBIHY:XI€HHasT HEOOXOAMMOCTh COOIIOACHUS
00IIEepOCCUIICKIX 3aKOHOB, PEryJIMPOBAIINX XKN3Hb
3a4acTyi0 BOIIPEKU ITOHCKOMY OOBIYA0, BO MHOTOM
KOMITCHCUPOBAJach POACTBEHHBIMU CBS3SIMU U KY-
MOBCTBOM B Bepxax Boiicka. [loHCKast cTapIiiHa IT0-
MpeXHEeMY OKa3bIBajla OOJIbIIOE BIMSHUE Ha BOM-
CKOBBIE JieJia.

BoiickoBoii aTamaH Ha3HavyaJl AByX ecayJioB, BOM-
CKOBOTO JbSIKA, MBYX NbSIKOB W IIECTEPHIX MTUCAPEA.
[TpaBuTENbCTBY MOAYMHSIIMCH BOMCKOBOI TOJIMad,
BOMCKOBOI 0a3apHbIii U BOWCKOBBIE CMOTPUTEIIH,
KoTopble BbIOMpanuch Ha Kpyre. Tak ke BbIOMpa-
JIUCh U KOMUCCAPBI, CAEAUBIINE 32 TOYTOBOU CITyK-
0oii, packBapTUPOBAHUEM PYCCKUX BOUCK U MPOJO-
BOJILCTBEHHBIM CHa0OXeHUeM [6, c. 68].

Paccmotpum crivicok 1776 r., cocTostimii u3 93 NMEH,
MOJIYYMBIINX CTapIIMHCTBO ¢ 1737 mo 1775 1. [16,
Ju1. 124—186]. CricOK BBICTPOEH CTPOIO IT0 BpEMEHN
MOJIyYeHUsI CTapIIMHCTBA. Y (PUTYpPAHTOB yKa3aHbl
UMsI, OTYeCTBO, (haMWIMs, BO3PACT, MPOUCXOXIE-
HUeE, BpeMs MOCTYIJIEHUS] Ha CITy>K0y, MPOU3BOACTBA
B ouepenHoii YuH. Y3 93 yenoBek 14 He yKa3aiau cBoit
BO3pacT, 11 — BpeMs MOCTyIUIEHUS Ha CIyxkO0y, 1 —
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npoucxoxaeHue. TakumM oOpa3oM, MHMOpMaAIUECH,
IOCTYITHOM B MaKCHUMAaJIbHOM CTeIleHW (Hapsimy co
BpeMeHeM IIPOM3BOICTBA B CTApIIMHEI), 0Ka3aJIOCh
npoucxoxnaeHue. EmMMHCTBEHHBIN, KTO €ro He yKa-
3ai1, 9To Ilétp JlapymoHoBuu CaBocThbsiHOB (Ne 14 B
CIUCKe), TIPOM3BEAEHHBIII B cTapliMHBI B 1761 T.
KcraTtu, B cricke He yNOMSIHYT HU €ro BO3pacT, HU
BpeMsI MOCTYIUICHMs Ha ci1yxk0y. O Heil cka3aHO KO-
poTko: “OT Hero 3a cocTrosiHueM ero B Ilojblile o
Clly>k0e palopTa M aTTecTaTOB He OoToOpaHOo”.
Ectes mHpoOpManmsg o mpedObiBaHMM “B 1Tpadax’:
“B 767 (TaK B TEKCTe — aem.) TOAY MO yKa3y rocyaap-
CTBEHHOI BOEHHOI KOJUIETUHU 3a B3SITKW Ha YEThIpE
Mecslia HanmucaH OBbLI B psIIOBBIE Ka3aku”. YKa3aHO
MecTo cIIyk0bI: “ITo kxomaHgupoBaHuu ¢ 769 roga B
IlepByto apMuIo HbIHE HAXOOUTCS ¢ MOJIKOM B I1ojib-
me” [16, 1. 141]. JanpHeilline U3bICKAaHUS TTOKa3a-
M, 4yTto B “CHnucke MMEHHOM O CIyXWJbIX Boiicka
JoHckoro crapmmHax” 3a 1777 . mog Ne 14 3HaunTcs
I1€rp JlapmonoBuu CaBpacoB, NMPOU3BEAEHHBLIN B
cTapmuHLI B 1761 T. 1 B CBOE BpeMsT pa3kaJIOBaHHBIMN
Ha 4 Mecs11a, HO B 3TOM CHHCKE ero (paMimims 3a-
YEpPKHYTa M CBEPXy MPUCYTCTBYET ITOMETKa “B OT-
craBke” [16, 1. 228 06.]. [Tocnenyrolnune nucciieaoBa-
HUs noka3aju, uto Ilerp JlapuoHosnuy CaBOCThSTHOB
u Iletp JlapuonoBuu CaBpacoB — ogHo Jmno. I1po-
cTo B ogHOM M3 BapuaHToB IleTp JlapmoHoBuy 3amnm-
caH He 110 CBOMM pOoIoBBLIM ITpo3BuilieM (CaBpacoB),
a “mo menmy” — CaBOCTBSIHY.

ITomoOHasg cuTyanuss OTYACTHU ITOBTOPSIETCS C

MarseeM MBaHoBuuem I11aTOBBIM? B TOCTYKHBIX

crnuckax 3a 1776 . Bo3pacT u BpeMsI IIOCTYIUIEHUS Ha
CIIy:XOy He yKa3aHBI, a O caMOM CiyX0e cKa3aHo:
“Ha mocnaHHBI K HEMy BOMHCKMIA TIpUKa3 O Tojiaue
C TIPOMUCAHUEM €TO0 CIIYKObI paropTa MoJaHHbIM pa-
MOPTOM MPEACTaBUII, YTO OH O TOM TOaJl OT ce0s pa-
MOPT €ro CUSATENBCTBY TOCIIOAUHY TeHepal-aHIiedy
U pa3HbIX OPJICHOB KaBaJiepy rpady I'puropuio Anex-
canapoBuay IlorémMkunay”. YKazaHo, 4ro “B mITpa-
¢dax 1 mopokax He ObIBajl”’, MECTO CITYy>KObI — “C IBY-
COTHOM KoMaHao#f B Boponexkckoit ry6epHun™ |16,
a. 173].

Yto KacaeTcsl MPOUCXOXAECHUS JOHCKUX CTap-
IIH, TO “M3 CTAPIIMHCKUX AeTeil” B coucke 59 yeso-
BeK, onuH (Anekceii JlanminoBuu KpacHomiékon) “u3
reHepaja-MallopcKux aereii”, 28 “m3 Ka3auybux JIe-
Te”, MO0 OMHOMY “M3 YedeHIEeB”, “M3 ITOJBCKOTO
LIUISIXeTCTBA” , “U3 MOIIOBCKUX JIeTeii”, a elé OquH —
“ypoxeHern I[Ipyccum B MecTreuke PamHere mokTop-
ckuit ceiH”. Kak BUAMM, CTapIIMHCKUE IETU B 3TOM

crmcke (Bkimouas A. KpacHoIlEKoBa) COCTaBIISIIOT

2 Mnatos Marseit UBaHoBny (1751—1818) — poccuiickuii reHe-
pan ot kaBanepuu (1809), rpad (1812). CnogsuxHuk A.B. Cy-
BopoBa. C 1801 r. BoiickoBoii atamaH JIOHCKOIro Ka3aybero
Boiicka. B OteuecTBeHHYI0 BoitHy 1812 I. 1 B 3arpaHUYHOM I10-
xome 1813—1814 rr. yCcIenHo KOMaHIOBaJl JOHCKUM Ka3auybUM
kopitycoMm. (IIpum. ped.)

Ne 12 2022



1192

65.2%, xazaupn — 30.4%, “wHOpomubl” — 3.2% m
yyTh Gosiee 1% MpUXOOUTCS Ha MMOTIOBCKUX IETEM.

Boixoniel M3 CTapUIMHCKMX JeTeid, COIJIacHO
CMHUCKY, TIOJIy4aloT CTapIIMHCKWE YMHBI, HAUMHAasI C
1749 1., n 6e3 3aMeTHBIX NepepbIBOB 10 1775-r0. BbI-
XOMIIBI M3 Ka3aubux aereit — B 1737, 1740, 1741, 1758,
1762, 1764, 1768 (1o 1 mpousBoacTBy B roa), B 1770—
1772 (o 4), 1773 (5), 1774 (3), 1775. U3 criucka 1776 .
clIeayeT, uTo 24 n3 28 Ka3aybMX JEeTEH CTaIN CTapIIn-
HaMmu B ronbl BoiiH ¢ Typuueit u Ilpyccueit. Heue-
Hell, TIOJbCKUI HIJISIXTUY U TIOMOBCKUI CBHIH CTap-
IIWHCTBO MOJIyYUJIA B MUPHOE BpeMs — 1763, 1764 IT.
Buixonen us [Ipyccruu — Bo BpeMsi BOMHBI C TYpKaMu,
B 1772 T.

CpenHuili BO3pacT MOCTUXXEHUSI CTapIIMHCKOTO
qyHa UIg Kasaubux gereit — 32.3 r. Kazauuii ceiH
WBan UcaeB ctan crapmmiHoii B 23 roga. JJoBoabHO
KPUTHUUYECKU HACTPOEHHBIN K Kazakam (K TOMY 3Ke
M.U. [1natoBy) reHepan A.D. JlaHXepOH TeM He Me-
Hee 1vcain, yto Mcaes, Oynyun reHepajioM, “IIpUHU-
MaJl camble JesITeJIbHbIE U pa3yMHbIE Mepbl” U “BbI-
Ka3aJl CTOJIBKO 3Ke IIPEIIIPUUMINBOCTH, CKOJIBKO yMa
BO BCeX CBOMX HelicTBUsIX U moxoxax” [17, c. 208].
YeueHell U MOMOBCKUI ChIH CTajlyd CTaplIMHAMU B
36 JIeT, TTOJBbCKUI HUISIXTUY B 37, TOKTOPCKUIA CBIH U3
I1pyccun B 22 rona.

CpenHuili BO3pacT MOCTHKEHMS CTapIIMHCKOTO
YyUHa JJIs cTapiuuHCKux aeteit — 30 JieT, XoTs cTa-
peiinuii mo Bo3pacTy cTapiurmHa Muxann bapabaH-
IIUKOB, 1695 I. poxXIeHWsI, MOIYYMJI ITOT YUH B
63 roma [16, 1. 131 06.]. Ho B 1iesjoM HaGmomagach
npyras TeHaeHIus. [eHepan-maitopckuii ChIH AJleK-
ceii KpacHOMIEKOB ITOMYyYMJI CTapIIMHCKWNA YWH B
11 neT, B IeHb MOCTYIUIEHUSI Ha CIYXKO0Y 16 OKTSI0ps
1765 1. [16, . 151]. Janee Mbl BUIUM LIEIIYIO TPYIIITY
JTOHCKOM MOJIONEXKM, TOJYYUBIIEH CTapIIMHCKHE
YUHBI B MOJIOJIOM BO3pacTe, B IOl U JeHb MOCTYILIC-
HUSI Ha ciyx0y. VIMeHHO B OeHb IIOCTYIUICHHUS Ha
ciyk0y B 1756 T. HONy4YWJT 3BaHWE CTApIIMHBI IBa-
nuatwietHuit Muxaun CeopsikoB; danuna KpacHo-
mEKoB — B 23 roaa, 31 suBaps 1760 r.; ['puropwii Jle-
HucoB — B 17 neT, 15 nexadbps 1764 r.; Muxaunn Jenu-
coB — B 15 ster, 15 nexa6ps 1764 r.; AkcéH [lenucon —
B 17 net, 28 mapra 1773 1.; Ocun I1azmeeB — B 21 ron,
B 1775 1.

[pyras rpylma cTapiinH AeiicTBOBaIa He Tak Jie-
MOHCTpaTuBHO. JleTeil 3amuchIiBajiM Ha CIyXO0y B
MTOAPOCTKOBOM BO3pacTe, a Uepe3 HeCKOIBKO JIeT Ta-
BaJIM UM CTapIIMHCKUE YMHBL: Ajekceil [lymkapén
Ha cayk0y moctynui B 17 et (1768 r.), yuH cTapiim-
HBI TToiydwt B 18 (1769 r.); I'puropuit [1azmeeB Ha
ciyx06e ¢ 16 et (1766 T.), YMH CTAPIIVHEI TTOJIy4IU B
19 ner (1769 r.); OImutpuii IlasmeeB Ha ciyxbe C
15 et (1767 1.), ynH ctapmHbel — B 19 jet (1771 r.);
Amutpuit CaperueB Ha cityx6e ¢ 17 net (1767 r.), ynH
crapmimael — B 20 ner (1770 1.); UBan MeHbIoi
HdsakuH Ha cyx6e ¢ 16 jet (1769 r.), YUH cTapIIm-
HBI — B 18 ;et (1771 1.); KoHapar JJeH1COB BOJIOHTE-
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poM B TI0JIKy otia ¢ 14 net (1767 r.), opuuanbLHO Ha
ciyx6e ¢ 17 net (1770 1.), YMH CTapIIMHbBI MOy
B 18 ner (1771 r.); Koncrantun CynuH Ha cityx0e ¢
17 net (1767 1.), cTapimHckuii unH — B 21 ron (1771 1.):
Anexceil PebpukoB Ha cityx6e ¢ 16 net (1767 1.), ynH
crapmHbl — B 20 aet (1771 1.); Aunpeit CynuH Ha
ciyx6e ¢ 16 et (1772 1.), YAH cTaplIWHBI — B 18 et
(1774 1.); UBaH KapiwH Ha ciayx6e ¢ 16 net (1768 T.),
a ctapmmHOi ctan B 22 roma (1774 r.). Bo3pacTHoii
pekopa nobwn AHnpeit MapTHIHOB, ITOCTYIIMBIIHNA
Ha ciyx0y B 12 net (1771 1.) 1 cTaBIIMA TOHCKUAM
crapmuHoii B 15 ner (1774 r.). Matseii [1imaToB mo-
CTYITMJ Ha c1yk0y B 16 ntet (1769 r.), OBLT HaIIpaBJieH
OpAvHapLEeM K KOMaHIylolleMy 2-ii apMUeil KHS310
B.M. JonropykoBy, n ToT npou3sén [TmaToBa B moH-
CKMe cTaplIMHBI B 18-11eTHeM Bo3pacte (26 deBpast
1772 1.).

Bo3spacTt moctyruieHns Ha city:k0y B Boiicko 4€Tko
ornpenenéH He Obl1. [To mMerommMesT JaHHBIM, Cpel-
HMI1 BO3pacT Ka3auybUX JETEM, JOCTUTLLIUX CTAPIIMH-
CKOTO YMHAa, IPpU MOCTYIUIEHUH Ha CJIy>K0Yy COCTaBJISLI
17.5 roma. U3 Hux AmBpocuii JlykoBkuH u HMBaH
Kymimaukmit mouiu ciayxuth B 13 net, a UBan By-
3WH cTaj] B cTpoit auib B 25 ner. CpemHuii Bo3pacT
MOCTYIUIEHUSI Ha CJIy>KO0y CTaplIMHCKUX HOeTeil —
16.3 roma. Boiicko JlIoHCKOe IpUMEHSIET Y ceds CIIo-
KHMBIIYIOCAI B Poccun MMpakTUuKy 3a4MCIICHUA Ha
CIIy>k0y IeTeii JIMTHI B CAaMOM PaHHEM Bo3pacTe (Cu-
TyalMsi 3Ta 3HAaKOMa HaM CO IIKOJIbHOI CKaMbH TI0
noBectu A.C. IlymkuHa “KanuraHckas noyka”).

CpaBHUM pacCMOTPEHHBIA HAMU CITMCOK C ApY-
MM JOKYMEHTOM noJ 3ariaBueM “CIIMCOK UMEHHOM
o cayxuiibix Bolicka JIoHCKOTro cTapiiMHaM Ha
1778 ron” [16, na1. 356—416]. Ha niepBoii crpaHulie
orMeueHo “K ero cmeTsiocTu KHsi310 Ipuropuio
Anekcanaposudy [ToréMkuHy oT BolickoBoii KaHIIe-
JIsipuu panoptT... Bo ncnonHenue Bamieit ceetyioctn
MpUKa3aHWsI COYMHEHHBIN Ha ceil 1778 rom Boilicka
JIOHCKOTO CIIY>KUJIBIM CTapIIMHAM MOCIY>KHOU CITu-
cok Barreit ceeTiocti BolickoBO KaHIEISIpUM TIPU
céM HuKaiiiie npencranisieT. [enBaps nus 1778 rom.
Yepkacck” [16, 1. 356].

C 1776 1. cIICOK HEMHOTO M3MEHWJICS: KOJIYe-
CTBO CTaplIMH yBeJUYUI0Ch A0 102-X, U3 MpexXHero
CMHCKA HECKOJbKO 4eJIoBeK yobuiu. OOUH U3 HUX,
npembep-Maiiop Muxaun JleHucos, 28 jet, ymep,
BUIMUMO, B THU COCTABJIEHUS CTIUCKA, TTOCKOJIbKY €T0
damMmivs BbIYEPKHYTA WM HyMepalusl CTOSIIUX 3a
HMM CTapliMH M3MeHeHa. Anekceli KpacHOIIEKOB,
3alMCaHHbIN paHee “U3 reHepaa-MallopCKUX IeTeil”,
YPaBHUBAETCS C APYTUMU IIPENCTABUTEIAMU HOH-
CKOI “30JI0TOM MoJoAEKM” WM MUIIETCS “U3 cTap-
IIMHCKMX neteit” [16, . 374]. 3 3anmncu o MaTBee
[InatoBe ciienyeT, 4TO panopT O ciy>K0e OH Toja ca-
momy TMoréMkuHy, HO uncnuTcs “mpu Boiicke” [16,
1. 400] 1 mMor OBI IIpUCIaTh B BOMCKOBYIO KaHIIEIISI-
pUIO XOT$ ObI KOMUIO parnopra.
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B 1776 v 1777 Tr. B cTapIIUHBI 3aTMcaHbl 13 yeso-
BeK. M3 Hux 11 n3 cTapiImHCKUX OeTel 1 2 U3 Ka3a-
ybnx. M3 crapmmmHckux aereii UBan bapadaHIMKoB
MOJIyYMJI 3TOT YMH B 44 rona (ero otell — B 63 roxga).
WBan Jdsguxkun Bbonbioit (1752 r. poxaeHUs) cTai
CTaplIMHOM B 24 rofa, HO Ha CITyX0y TTOCTYITUJI, €CJTU
BEPUTH JOKYMEHTY, B 2 rofaa, B 1754-M [16, 1. 414 06.].
ITaBen KpacHomiéxkon (1757 r. poxxneHus) “3a CIIyxK-
Oy He MpOoUu3BENEH, a TIPOU3BeIEH (HEPA3OOPUYUBO —
aem.) BO yBaxXeHUe MPEIKOB ero ciayxk6” [15, 1. 416].
Kaxk suanMm, B Boiicke ciioxmiaachk ImpakTUKa JaBaTh
KOMaHAHbIE JOJKHOCTA ©0e3 TIIpenBapUTeIbHOMN
CIIyXOBI — “TI0 3aciayram IpenkoB”. Takoro B Te Bpe-
MEHa He MO3BoJIsja cede Jaxe BbIcIasi pycckas apu-
crokpatus. [IpousBenéHHbIe B CTapIIMHBI U3 Ka3a-
ypnx neteit Muxann JaBeigoB u Anekceil CTpIOKOB
HaxongaTca ¢ monkamMu B Kmaingpe m B Caparose.
ITpousBenéHHbIE M3 CTAPIIMHCKUX HOETE CTOSIT C
noskamMu B BopoHexkckoii ryoepHuu u B CankT-Ile-
TepOypre, moxwniaoi bapabanmukoB — B Kusnspe,
a IgukuH bosblioit 3aHMMaeT MOCT BOWCKOBOTO
“0azapHOro” (KOHTPOJIUPYIOILIETO TOPTOBIIIO).

YT0oOBI OLIEHUTH CUTYAIIUIO B pa3BUTUU IIPOCMOT-
puM “Crnmcok MMeHHoI rocriogam Boiicka JloHcko-
IO CIIY>XKWJIbIM CTapliMHaM”, TOBeAE€HHbIN 10 1779 T.
B criucke 112 uM€H, 3anmMcaHHBIX IO MePE IIPOU3BO/I-
CTBa B CTaplIMHBI, IO rogaM. B 3ToM chmcke HeT
BoiickoBoro atamaHa Anekces1 MioBaiickoro, mpo-
U3BEIEHHOIO B CTAPIIMHEI B 1764 T., MOCKOILKY OH
Ternepb MMen 0oJiee BBICOKMI cTatyc. OTCYTCTBYIOT
Annpeii BykonoB, Ko3zbema I'pexkoB. A.B. Bykoios,
KaK BBISICHSIETCS, 0e3 BecTu Iponan 3a KybaHblo B
1778 1. [18, c. 28]. 3a 1778—1779 rT. B cTapIIMHbBI 3a-
nucanbl 13 yenoBek. OguH u3 Hux, ®émop TabyHIIM-
KOB, TIPSIMO B CITUCKe TToMeueH “ympe” [16, 1. 298].

Hanuio cTpemiieHre BJIaCTH YBEIUYUThH KOJIMYE-
cTBO crapimnH. B 1768 r., Kak yrmoMuHaiock, B Boii-
cke 51 crapmmHa. 3a 11 jeT ux KojJmuecTBo Oosee
yeM yaBaumBaeTcsl — poBomurca mo 112. W3 Hux
24 mpou3BeaeHbl B cTaplInHbI B TeueHue 30 yer (c
1737 no 1767 1.), mo IlepBoii pyccKO-TypelKoii BOii-
HBI, 56 — BO BpeMs BOIHBI, B 1768—1774 1T., 1 33 no-
cie BoitHbI, B 1775—1779 rr. [16, 1. 294—298]. Ycunu-
Basi KOHTPOJIb HaJl JOHCKOI BEpXYIIKOI, [IEHTpaslb-
HO€ MpPaBUTEIBCTBO YBEJIMYMBAET KOJIUIECTBO
npuyacTHbix K Heil jauill. (Tak pelicTBoBasiu e1e
pUMCKHE 1e3apu: €CJIU XOTeJIM OCAa0UThb PUMCKMIA
CeHat, yaBaMBalIMd KOJMYECTBO ceHATOpoB. Yewm
OoJIbIIIe KOJUYESCTBO JIoAei, 00JeUEHHBIX BJIACTHIO,
TeM TpyIHee UM JOTOBOPUTHCSI.)

B cnmcke mpuCYTCTBYIOT HECKOJBKO ITWHACTUM,
pOIOB, MMEIOIINX CPEIN CTAPIINH HECKOJBKUX CBO-
ux npencrasurteseii. bonpmie Bcero I'pekoBrix — 11
(baktruecku 10% Bcex crapiimH), JIeHUCOBBIX — §,
Cymunbix — 5, I[1azneeBrix — 4, 1o 3 mpencTaBUTENS
oT kiaHoB bapabanmukoBbiX, KpacHOIIEKOBBIX,
SHoBBIX, MapTbhlHOBbIX, JI4KMHBIX, KaplumHBbIX,
Mnosaiickux (ecii y9ecTb U caMOTO aTamMaHa AJIeK-
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ces Mnosaiickoro). B cnucke tpoe IlomoBbix, HO
OHM HE TIpUHAaIJIeXaT K KaKOMY-JIM0O KJaHy. DTO
MOIOBCKUI M CTapPIIWMHCKUI CHIHOBBSI, MOJbCKUIA
LIUISIXTHY.

Cyns mo ucciaegoBaHHoit mepernucke, ILA. Ilo-
TEMKMWH OPUBJIEK K CayXk0e B BoiickoBOM IrpaxngaH-
CKOM ITIPaBUTEIbCTBE Ka3aKOB, OTHOCSIIIUXCS APYT K
JIpYyry HeIpUsi3HEHHO. BUIHO, 4TO OH CTpeMuICs
“pa30aBUTh”’ CIOXUBIIYIOCS BEPXYIIKY HOBBIMU
monbMU. Bepxylrka Obljla cBsiI3aHAa POACTBEHHBIMU
y3amu. Tak, UBaH SIHOB, BOMCKOBOIi ObSIK, IPUXO-
IWJICSI IOBOIOPOOHBEIM OpaToM aTramaHy AJIeKCelo
Wnosaiickomy. Ho ximaHbl Hepeako BpaxkKaoBaau
MeEXIy cobOoit, moatomy WnoBaiickuii B caMBbIX
JIbCTUBBIX BBIpAXEHUSIX O0BACHSI I1oTEMKMHY, 4TO
ero, Miosaiickoro, nBoroponHkbiii opat MBan SHoB
bosnbioit, “yrnpaxxHSIBIIMCh B HOJKHOCTU BOMCKO-
BOTIO ObsIKa”, UMEET “IIpel MHOTUMMU SICHEHIIIee O 3a-
KOHAaXx ITOHATHUE” , OMHAKO Ha JOJKHOCTh BOMICKOBOTO
HENpeMEeHHOTO CyIbH yXe Ha3HaueH JAmutpuii Map-
TBIHOB, a SIHOB 1 MapTBIHOB “IPYKEIIOOHO KXKUTh U
JIOJIKHOCTB CBOIO HaJJIeXKallluM oO0pa3oM 0e3 Bpak-
IIbI TIPABUTh, 10 U3BECTHOCTU MHE MX HPAaBOB, COBEp-
IIIEHHO He MOTYT, 1a U IIPMBECTU UX B COINIacHe I He
Hanxewoch”. BcenencrBue cero MnoBaiickuit mpocui
Ha3HAYUTh B HENIPEMEHHBbIE Cyab1 AMBpocus JIyKoB-
KMHA “I0 ero JOOpOHPaBUIO 1 MO CBEIEHUIO KaHIIe-
JITIPCKUX OOPSIIOB M 3aKOHHOTO IpaBa”, a MapThIHO-
By, KOTOpBI “4elOBEeK HE BeCbMa CITOKOMHBIN”,
“MMJIOCTUBO IIOATBEPANTh, YTOO IIpexXde ObIBIIME
pas3mophl MpeaaTh 3a0BEHUIO U SKUTH B IPYKEITIOOHOM
coracuu, HabJoaast JOAT MPUCATU U OOIIEeHapOI-
Hy10 moib3y” [15, c. 24, 25]. Ho I[Torémkun MapTbi-
HOBa HEe TPOHYJI, KaK MOTOM 3JI0PaTHO OOBSCHSIIN
MOTOMKM MapThIHOBa, UMEHHO IOTOMY, 4YTO Map-
THIHOBBI 1 MtoBalickue BpaxmoBanu “11 kojeH”.

HMHTepecHa pojib BO BCEM 3TOM TIpoliecce
M.U. ITnaroBa. IlmaTtoB, KaK MBI TTOMHWUM, HE W3-
OpaH u He HaszHaueH KaHuenspueil, a “HarmmcaH B
JIOHCKME CTaplIMHBI” KHs3eM B.M. J1oJIropyKoBbIM,
KoMaHIyrommM 2-it apmueii [19, c. 18]. o mas 1777 1.
ITnaToB Bo IIaBe “ABYXCOTHOI” KOMaHIbI MCKOpPE-
HSLJI OCTaTKU MyrayéBlieB B BEJIMKOPYCCKUX TYOEpHU -
sax. “bynyum B oTmycke, B (heBpajie TOro Xe roga, oH
XKEeHWJICSI Ha nodyepu onaimbHoro atramaHa C. Edpe-
MoBa. B aToM Opake mpocMaTpuBaeTCs BCE Ta K€
KaJapoBas nonuTuka. Jlereit onaapHOro araMaHa re-
pPEXEHUIU Ha JIeTSX Ka3aKOB U CTapIlUH, MPOSIBUB-
IUX TpeJaHHOCTh mpecToiy. EdbpemoBa 3actaBuimn
noponHuthcsa ¢ Mnosaiickumu, IlnatroBeimu, Kap-
noBbIMU. Bce oHM OBLIM cTapIIMHAMM B TIEPBOM I10-
KoJeHUUu B otiinure oT CeOpskoBbIX, JIeHUCOBBIX,
KpacHomigxkoBbix” [19, c. 18]. B 1783 r. xeHa ITnato-
Ba yMepJa, U COyCTs ol OH XEHUJICS Ha BIOBE IMOJI-
koBHMKa I1. KupcaHoBa, mouepu BOMCKOBOTO CylbU
. MapTteiHoBa. “®akTuecku [11aToB mepexoauT us3
KJIaHa B KJIaH, TaK KaK pOIHOI OpaT MOKOWHOTO My-
»Ka ero HoBoI xkeHbl Cugop KupcaHoB ObLT INIAaBHBIM
Bparom ormaibHoTo atamaHa EdpemoBa” [19, c. 18].
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Octa€rcst BOIIPOCOM, HACKOJBKO “TEIUIO” OH OBLI
npuHAT B KiaHe KwupcaHOBBIX-MapThIHOBBIX, I10-
CKOJIbKY €r0 000COOJI€HHOCTD 1 CTy>K0a KaK Obl TUY-
HO I10TEMKMHY OBbLIN BUIHBI BCEM.

C 1780—1781 1T. CTpyKTypa CTapIIMHCKOMN Bep-
XYILIKU pe3Ko MeHsieTcsl. CocTaBIECHHBIN B 3TO BpeMsI
“Crnmmcok mMeHHOI Boiicka JIOHCKOTO BOIICKOBBIM
cTapliMHaM, HbIHe Haiauilo npu Boiicke cocrtosi-
muM” [16, 1. 299, 300] HacuuThIBaeT 68 YeTOBEK.
B Hero BHeceHBI CTapIIMHBL, He HAXOASIIMECS C ITOJT-
KaMM M KOMaH1aMu B moxoje. IloctpoeH oH o crap-
IIUHCTBY POCCUMCKMX BOUHCKMX 4YMHOB. IlepBoii
cTouT (paMuins “OT apMUM ITOJIKOBHMKA” Muxauia
CebOpsikoBa, MOJYYMBIIIETO apMEMCKUI ITOJTKOBHU-
yuit yuH B 1762 1., B CeMWJIETHIO BOMHY. 3a HUM —
Wnba leHrcoB, 3aCIy>KMBIINI TaKOi ke YiH B 1775 T.
Jlamee uoyT HerrpeMeHHBIe cynbn JAMutpuiit MapThI-
HOB 1 AMBpocuii JIYKOBKUH, MOJIyYUBIINE MOJTKOB-
HUYBYM YMHEL B 1777 T. 3a HUMHU 3aIMcaHbl TPU 1O/~
nonkoBHuKa (Bacwnuii Ilepdunos, Imutpuit Mno-
Balickuit u fxoB CynuH) u 11 npembep-MaiiopoB.
Hanee ciaemyioT MIpOCTO CTapIIMHBI, ux 50, Tpu4EM
HayvaJio CIIUCKa MOCTPOEHO I10 IIPpeXXHEeMY ITPUHIIN -
My — 10 BpeMeH! MPOU3BOACTBA B CTaplIMHBI. OnHA-
KO 3TO OTHOCHUTCS K IIEPBBIM IISITA (DaMUINSIM, K IIpe-
cTapeJibIM BeTepaHaM, OMHOMY M3 KOTOpbIX, Muxamimy
bapabaHiukoBy, yxe 3a 85. OcrajbHast odepén-
HOCTb CTapIINH MEXAY COOO0I HyXAaeTcCsI B JaJIbHEli-
IIEM MCCIEIOBaHUU.

B TmpoucxoXmeHWM CTapiidH HaGIIOoAIoTCs
omnpeAecaEHHbIE U3MEHEHUS: U3 Ka3aubhX AeTeil — 18
(26.4%), n3 crapmmHckux aeteit — 48 (70.6%), onuH
MOJBCKUIM IUISIXTUY M OOWH W3 ITOMOBCKUX JETeil.
Kax BumuM, KOIMYECTBO “IOTOMCTBEHHBIX CTap-
IOWH” B 3TO# MOA0OPKE YBEJINYHNIIOChH.

Marseii [11aToB B crvcke cTapIiviH CTOUT 34-M, B
oO1ieM ciucke — 52-M. [IpoTUB ero UMeHU ToOMeTKa
“B IletepOypre” [16, n. 300]. BnpoyeM, M3BECTHO,
YTO C MOJIKOM OH Tyaa He mockuiaics. Buaumo, e3nun
C paropToM, Kak “cMOTpsImuii” K “Kypatopy”.

IS TTIOJTHOTBI KapTUHBI CPAaBHUM MPEAbIIYIIUE
CIIUCKU CO CIMCKOM, COCTaBJIEHHBIM B 1787 T. [16,
JI1. 1—34], KoTopblii BHICTPOEH He 110 BpeMEHU ITPOu3-
BOICTBA, a “T10 3Ha4YeHUI0”. [IepBBIM B HEM yITOMSI-
HYT aTamMaH — reHepan-nopydyuk A.U. MnoBalickuii,
3a HUM cienyeT reHepan-maiiop @.I1. JleHncos, ma-
nee — oOpuragupsl . MapteiHOB 1 A. JIVKOBKMH,
4 monkoBHuka (. Mnosaiickuii, . CynuH, B. Op-
noB, M. IlnatoB), 12 moamonkoBHuKoB (®. Kyreii-
HukoB, Ad. Ilomos, B. ManbkoB, K. [leHucos,
A. Peopukos, 3. CeiuéB, B. SAukoBckuii, Y. Ncaes,
K. Yctunos, U. By3un, A. MapteiHos, /. I'pekoB).
Hasiee BriepeMexKy UOYT CTaplIdHbI, HE UMEIOIIIUE
apMelCcKUX YMHOB (UX 25), U apMelicKue mpeMbep-
Maiiopsl (9 yenoBex).

W3 ka3aubux nereii 17 (32%), u3 crapiuinHcKux 34
(64.1%), n3 onoBckux onuH (Adanacuit I1omos);
n3 I1pyccum takke oguH (B. SIlnkoBckuit). Komuue-
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CTBO BBIXOMIIEB U3 Ka3auybMX JETEil B 3TOU MoaOOpKe
nonpactaeT. BeraepkayTbl Ocun JlanwnoB (u3 ye-
yeH1eB) u [1eérp TTomoB (13 MOAbCKOM HUISIXTHI). Bu-
IMMO, pa3pacTatolasicsi BoitHa Ha KaBkase u Henas-
Huit paznen [Tosbly yCKOpUIn OTIIPaBKy 3TUX CTap-
IIMH B OTCTaBKY.

W BHOBr Martseit MBaHoBuu IlnatoB pamopra o
cBoeii cimyk0e B Bolicko He mogaér, a cooO1IaeT, 4To
“mmogair 06 cede pamopT Ero cBeTiaocTH rocnioguHy
reHepany-dejbaMaplialy 1 pa3HbIX OpIECHOB KaBa-
nepy kHsa310 I'puropuro Anekcanapoudy IloTtémku-
HY, TIOCJIe TOTO OTOBII ¢ ToJKOoM Ha KaBka3cKyro m-
Huwo” [16, 1. 9]. BripoueMm, ¢ 52-ro Mecrta oH, cTaB ap-
MEMCKMM ITOJIKOBHUKOM, IIEpEMECTHUIICS Ha 8-¢.

[MpoaHanu3MpoBaB CIUCKU CTAPILIMH U coAepxkKa-
LIYIOCS B HUX UH(OPMAIIMIO, Mbl MOXEM BbIIEJIUTD
Hekue “colMajibHble JU(Th” B paccMaTpUBaeMbIit
nepuon. [lepBolii U MIaBHBIN — ydyacTue B MoaaBfie-
HUU MyTradyéBCKOrO BOCCTaHMS. 3aleiicCTBOBAHEI B
3TOM ObUIM AajieKO He BCe, MOCKOJbKY IMPOa0JIKa-
Jach BoiiHa ¢ Typuumeii. Kak yxe ynmoMmuHanioch, yua-
CTMEM B MOJaBJ€HUU OyHTa U TOUMKOH caMoro
IlyrauéBa OblTa oOecreyeHa Kapbepa BOWCKOBOTO
aramaHa MnoBaiickoro. [IpoTuB “usBepra u camo-
3BaHIIa” C MOJYTOPATBICIYHON KOMaHIIOM, HaOpaH-
Hoit Ha Xonpe, Menseaulie U by3ynyke, ObLT MocjaH
MOXONHBbIM aTaMaHoOM A. JIyKOBKMH (B CIUCKE OH
Opuragup v HerpeMeHHBIN cyabs) [16, 1. 7]. [IpoTus
ITyrayéBa u ero CTOpOHHUKOB BOEBaJIN JIBA TTOJIKOB-
Huka (Bacummit OpioB u Matseii [11aToB) 13 4eThI-
PEX, YIIOMSIHYTBIX B CIIMCKE, U YEThIPE TMOATOJKOB-
Huka (®Enop KyteitHukoB, Adanacuii [Tornos, Ba-
cumii ManbkoB 1 Kapn JleHncoB) U3 ABeHAOATH.
IMpuuyém ®Enop KyreitHMKOB nmonagaj K myrayéBliam
B IJIEH W “TIpeTepIies TupaHcTtBo™ [16, 1. 53, 54]. U3
NeBATU TIpeMbep-MaiiopoB npotus [lyrauésa u ero
CTOPOHHUKOB BoeBanu dyeTBepo (Ipuropuit Ilosme-
eB, Muxaun HeHucos, Anekceit KpacHolEkoB u
Ilerp Ky6anoB). M3 MHOTOYMCIIEHHBIX CTapIIMH
npoTtuB myradyéBueB apanuch 13 (MBan IlmaTtoB —
orell Oynyiuero aramana, Mibs Ienucos, AkuM ba-
pabanmukosB, ITaBen Kupcanos, iBan XapuToHOB,
Maxkcum fnos, Ilérp Pebpukon, Ocun JlammanH,
Axum KaproB, Adanacuit KyreitHukoB, AHapeit
BykonoB, Muxaun u I'puropmii lenucossr). [Torom-
CTBEHHBIC cTapIIMHBI CeOpsIKOBBI, HE TTPOSIBUBIIINC
cebs1 ¢ JIyyllleii CTOPOHBI BO BpeMS IMYray€BCKOIO
BOCCTaHUS, TEPSIOT CBOU TO3ULIMU U BIUSTHUE.

Bropoit “mudt” — mpuHAmIEXXHOCTh K Haceje-
Huto Topona Yepkaccka. M3 117 yenoBek, mpousBe-
JIEHHBIX B CTapIIMHBI ¢ 1737 mo 1779 T. n ocTaBaBIIMX~
Csl B 9TOM 4YMHe, MBI BuguM 73 xutensa Yepkaccka (13
HUX 15 BBIXOOIBI M3 Ka3zaubux Aetei). [Ipemmyte-
CTBEHHO M3 YPOXEHIIEB 3TOr0 ropoda araMaHbI Jla-
Huna u Crenan EdpemoBHl cozmanu rmpoodpa3 Ara-
MaHCKOTO I10JIKa — “coTHyl0 komaHay”. B 1759 . Jla-
Huna EdppeMoB BMecTe ¢ YMHOM TaliHOIO COBETHUKA
MOJIyYMJI IpaBoO UMeTh KoMaHay 13 100 qoHCKUX Ka-
Ne 12
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3aKOB, “KOro oH cam BbeIGepeT” [13, c. 109]. Camu
OHM Ha3bIBaIU ceO0s1 “TaliHBIMM cOBeTHMKamMu”. B
COTHOI KOMaH/ie HEKOTIa CIy>KWJIU aTaMaH AJieKceid
Wnopaiickuii, noakoBHUK Amutpuii MnoBaiickuii,
nonmnojJkKoBHUK DPEnop KyTeiiHMKOB, IOAMNOJIKOB-
HuK Bacunuii MaHbKOB, TpeMbep-Maiiopsl CTemnaH
JleonoB u BaH fHoB MeHb1I0ii, cTapimHbl Huku-
ta MapterHoB, I[TaBen Kupcanos, Adanacuit Kyreii-
HukoB, Ilétp Peopukos, MBan CenuBaHOB, AKUM
KaprnioB, Bacunuii Ilo3geeB, Aunapeii Bykoios,
Wsan I'opouxkos, MBan Ilmaros, Kapnm Kupees, Ba-
cumii AreeB, Anekceit MakapoB (13 HUX ceMepO T10-
CJIEMHMX M3 Ka3aybuX neTeil). Brpodyem, rapaHTUio
KapbepHOTO pocTa JAET M MPUHALJICKHOCTb K “IIpo-
BUHIIMAJIbHOMY” KJaHy JIeHUCOBBIX U3 cTaHull [1s-
TUn30ssHCKOoM 1 Hinkie-Yupckoii.

Tpetuit “nudpt” — yyactue B Ilereprodckom mo-
XoJie, Korjga OBIBIINI ¢ MocojbcTBOM B CaHKT-Ile-
Tepoypre Cremman EdppeMoB 1 ero omskaiiiiree oKpy-
>KeHUeE TMTPUCOSAMHUINCH K uMIiepaTpulie ExareprHe
U cBepraau ummneparopa Ilerpa I11. B moxone yyact-
BoBanu Opuragup Amutpuii MapThIHOB, MOAITON-
koBHUK Kapn J[leHucoB, npembep-maitop WMBaH
AHoB MeHb1Io#i, cTapiHbl MBaH SlHOB bobiioii,
Wsan I'opouko, Cemén Cymun, Muxanui ITo3nees.

YerBepThiii “MMdT” 019 BBIXOAIEB M3 Ka3auybUX
nereii — rpamMoTHOCTh. B BolickoBoil KaHIEIsIpUn
HaYyMHAaJIU CIIYXXO0y ITrcapsIMy BbIXOAILBI M3 Ka3aubUX
netreil 6puranup AMmBpocuii JIVKOBKMH, NOANOJKOB-
UK MBan Mcaes n crapmmHa 'aBpmnna Koiamakos.

* ok %

Takum obGpazom, Ha JIOHY CJIOXWIACh MOIIIHAS
BEpXYIIIKAa IIOTOMCTBEHHBIX CTAPIIVH, HO BBIXOMIIBI
U3 PSIOBBIX Ka3aKOB BCE €€ COCTABJISLIA B COCTaBe
CTaplIMH 4YyTh JU He TpeThb. Cpeau CcTaplIvH IIpe-
IIECTBOBABIIEIO MCCICAyeMOMY IIEpHModa BCTpeya-
JOTCSI BBIXOIIIBI M3 CBSIIIEHHUKOB U “WHOPOIIIBI”.
IToToMCTBEHHBIE CTApIIMHBLI KOIIMPYIOT HPaBhl, 11a-
puBime B LlenTpanbHoi Poccum, 1 3a4nciisiior cBO-
MX IOTOMKOB Ha CIIy>kOy B CaMOM paHHEM BO3pacTe,
HEKOTOpbIE MOJIYyYaloT CTapIIMHCKME YMHBI “TIO 3a-
ciiyraM IipeakoB”. lleHTpajibHast BJIAaCTh CTPEMUTCS
pa3pylIuTh CHUCTEMY BOMCKOBBIX CTapIIMH HOYyTEM
yBEJIUYEHUSI MX YKUCIa, HaYMHAET BBLICTpaUBaTh
Hepapxuio He MO BpPEeMEHU IIONYYeHMs YWHaA, a II0
CTapIIMHCTBY PYCCKMX apMEMCKUX YMHOB, JI€IaeT
MPECTVKHBIM TTOJIyYeHUE PYCCKOIO apMeiiCKOro 4m-
Ha. Biacte B Boiicke, BoeHHas1, ITOJIUTUYECKAS U Cy-
nebHasi, mopydJaeTcs JIOASIM, HOKa3aBIIMM Ha JeJie
CBOIO BEPHOCTH IIpecToiy. B paccMaTpuBaeMBblit 11e-
puon TaKUM KPUTEPHUEM CTAaHOBUTCSI YYacTHUE B I10-
IaBiaeHUM BoccTaHmus Ilyrauéna.

NCTOYHUKHN ®PUHAHCHUPOBAHW A

PaGota BhImoJIHEHA B paMKaX TeMbl HAyYHO-MUCCJIEN0-
BaTeJIbCKUX paboT MO rocynapcTBeHHOMY 3anaHuio FOx-
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Horo HayyHoro 1ueHTpa PAH, rpant Ne AAAA-A20-
120122990111-9 u npu noanepxke Poccuiickoro ¢onma
byHIaMeHTaTbHBIX MccienoBaHuit, rpanT Ne 21-09-43097.
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Hayunas ceccus o0mero coopanus wienos PAH 14—
15 nekaGps 2021 rona “Ponp HAyKu B MpeoaoJieHHH
NaHJIeMUii M TMOCTKPU3MCHOM Pa3BUTHM 00IecTBa”.
Ne 7, 8.

BcerynurensHoe cnoBo npe3unaeHta PAH akagemuka
PAH A.M. Cepeeesa

ITpuBeTCTBEHHOE CJIOBO 3aMeCTUTENIs IpeaceaaTeIs
CoBera besonacHoctn Poccuiickoit ®Pepepanum
J.A. Medsedesa

ITpuBeTcTBUE MUHUCTPa 0Opa3oBaHUs U HaAyKu Poc-
cuiickoit Menepaunu B.H. Darvkosa

IIpuBercTBHe 3aMecTuTens npeacenareas CoseTa
Denepann 1 DegepanbHoro cobpanus Pd
K.U. Kocauésa

IIpuBeTCTBUE 3aMECTUTENST TOCYNAPCTBEHHOTO CEK-
petaps Coro3Horo rocymapctBa Poccum n bemopyc-
cum A.A. Kybpuna

[IpuBeTcTBUE 3aMeCTUTENST MUHUCTPA 3IpaBOOXpa-
HeHus1 Poccuiickoit @enepaumu 7. B. Cemérnosoii

[NpuBeTCTBUE 3aMECTUTEIISI MUHUCTPA MHOCTPAHHBIX
nen Poccuiickoit @enepanuu C.A. Pabkosa

IIpusercTtBue mnpencemarenss Komurera T'ocymap-
cTBeHHOI nymbl @enepaabHOro cobpanmst Poccuii-
ckoii Penepanny 1o HaykKe M BBICIIEMY 0Opa3oBa-
Huto C.B. Kabviuesa

Hoxman pykoBomutesisi DenepaabHOM CITYXKObI TI0
Haa30py B cdepe 3alluThl IIpaB moTpedbuTeeii u 0ja-
ronoiryuns yesoBeka A. FO. [lonosoii

Hoxnan pykoBoautesisi @eaepaqibHOro MeAUKoO-01o-
Jnormyeckoro areHTcTBa B. U. Ckeopuoeoii

Joxuan npe3uaeHTa Poccuiickoii akageMuu oopa3o-
BaHug O. 0. Bacuivesoii

I'T. Onuwenko, TE. Cusukosa, B.H. Jlebedes, C.B. bo-
pucesuy. Bapuant “omukpon” Bupyca SARS-COV-2
KaK JOMWHAHTHBII areHT HOBOTO Tomb&éMa 3aboie-
BaHUs B ycioBusix nanaemun COVID-19

B.IT Axkumxun. DOUIEMHUOJIOTHS W AUATrHOCTHKA
COVID-19. MOHUTOPUHT 3BOJIOIIMOHHBIX U3MEHE-
Huii Bupyca SARS-COV-2

E.JI. Haconoe, M.IO. Camconos, A.M. Jluna. KopoHa-
BupycHasi 6osiesub 2019 (COVID-19) u ayroummy-
HUTET

C.H. Agdees. COVID-19: BOBMOXHOCTU YIy4IIEHUS
MIPOTrHO3a

» 2022, Ne 1—12

A.B. Asepvanos, O.B. /lanunesckas. Aubddy3Hbie 10-
paxeHUs JErkux rnocjie nepeHecéHHoro COVID-19

C.C. Ilempukos, K.A. Ilonyeaes, C.B. 2Kypaseav. UH-
TeHCUBHas1 Tepanus 6oabHbIX COVID-19

E.B. Illnaxmo, A.O. Konpaou, T.JI. Kaponosa, I1.A. De-
domoe. Ilangemua COVID-19 u cepaeyHo-cocynu-
CThIe 3a00JieBaHUSI. YPOKHU U MIEPCIIEKTUBBI

O.M. Jlpankuna, U.C. Heenos. DBoIONNS TOAXOO0B
K MEIMKaMEHTO3HOM ITpoPMIaKTUKE 1 JICUCHUIO HO-
BOI KOPOHABUPYCHOM MH(pEKIINU

E.B. Kprwkos, JI.B. Tpuwxun, B.B. Caayxos, E.B. He-
yenko. OTIBIT BOEHHOI MEeIUIIMHBI B 00pbOe ¢ HOBOM
KOPOHaBUPYCHOM MH(PEKIIUECH

M.A. Kypuep. KoponaBupycHas nHpekims COVID-19
1 OepeMeHHOCTb

A.A. Humyxamemos. @yHIaMeTalbHble U TPUKJIIAI-
Hble HayKH, TEXHOJIOTMS U UMMYHOOMOJIOTMYECKMIA
MIPOAYKT

AJ. Kanpun, H.C. Cepeeesa, I1.B. Illecaii, b.5. Anex-
ceee. OHKOJIOTHS B IEPUOJ, TTAaHJIEMUU HOBOII KOpPO-
HABUPYCHOM MHMEKINU

O.B. Kapnosa, H. A. Huxumun. Bupycel pacTeHUIA:
HOBbIE BO3MOXKHOCTH B ITEpUO/ MaHIEeMUU

C.K. Owkuna, /1.0. 2Kapkos. MexaHu3Mbl obecIie-
YeHUsI CTaOMJIBHOCTU T€HOMa KOPOHABUPYCOB Kak
MOTEHINAIbHBIE MUIIEHU JIS HPOTUBOBUPYCHBIX
CpencTB

I'H. Poixosanos, C.H. Jlebedes, O.B. 3ayenun, I./]. Ka-
munckuil, D.B. Kapamos, A.A. Pomanroxa, A.M. Deii-
eutn, b.H. Yemeepywrxun. ATeHTHBII TTOIXON K MOJIE-
nuposBaHuio sraemun COVID-19 B Poccun

B.A. Makapos, B.O. Ilonos. PDSTP — nepBoe B cBO-
€M KJlacce CPEeACTBO IJIsl JISYEHUs] KOPOHABUPYCHOM
VHpeKIn

HUM. Jlonnuk, U.A. Ysana, J1.K. Kuw, A.M. Epmakos.
KopoHaBupycHble WH(MEKINU XUBOTHBIX: PHUCKHU
MIPSIMBIX ¥ OOPaTHBIX 300HO30B

A.M. Illecmonanos, A.FO. Anexcees, B.B. Iiynos,
M. HU. Boesooa. Murpauyy IUKNX XUBOTHBIX KaK I10-
TeHIINAJIbHAS YTpo3a 3aHOCa HOBBIX BUPYCOB Ha Tep-
putopuio Poccun

B.H. Yapywun, B.JI. Pycunos, M.B. Baparxcun, O.H. Hy-
naxun, O.II1. Koemyn, A.A. Cnacos. Pazpabotka Je-
KapCTBEHHBIX CPENCTB MPSIMOTO MPOTUBOBUPYCHOTO
JIefiCTBUSI HA OCHOBE a3areTepOLIMKIMYECKUX CUCTEM
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B.B. Ipubosa, I0.H. Kyavuun, M.B. Ilempsesa,
H.b. Okyus, PHU. Kosanés, E.A. Illaargpeesa. Unten-
JIEKTyajlbHasl CUCTeMa NOMIACPKKU IIPUHSITUS Bpa-
yeOHBIX pelleHnii B AuddepeHIaIbHON THUarHo-
ctuke u nedyenuu COVID-19

B.A. Tuwxos, M.JI. Bymoeckas, B.B. Cmenanos. O6-
IIECTBO M rocymapcTBo B Poccum m Mupe B IepUomn
SMHUIEMUU KOPOHABUpYCa

T 4. Xabpuesa, H.H. Yepnoecop. IlpaBo n maHmeMus:
YPOKHU Kpu3unca

A.A. Hlupoes. Poccuiickast 95KOHOMUKA IO BAUSTHUEM
MaHIeMUYECKOTO Kpusnca

PHU. Huemamyaun. Yc10BUS NPEOIOJICHUS KOBUIHO-
ro KpU3MUcCa U COUMAIIBHO-3KOHOMUYECKA POCT

Oobmee coopanue wienoB Poccmiickoii akagemMun
Hayk. No 11.

IMTpuserctBue INpe3unenta Poccuiickoit Penepalinu
B.B. IIlymuna

IpuBeTCTBME MUHUCTPA HAyKW UM BBICIIIETO 00pa3o-
BaHus Poccuiickoit @enepauuu B.H. Panrviosa

IMpusetrcTBUe npencenarenss komutera Coera PDe-
nmeparuy denepanbHOro codpaHms Mo Hayke, obpa-
3oBaHuIO U Kynbrype JI.C. [ymeposoii

IMpuBercTBUE TIpencenarenss KomuTera [ocymapcTBeH-
Hoit nymbl DenepanbHoro codbpanust Poccuiickoit De-
Jepaliiy 1o MeXXIyHapOTHBIM nenaM J1.D. Cayuxoeo

IMpuseTcTBUEe Tpencemarenst kKomuteta locymap-
cTBeHHOI nymbl DenepanbHoro coopanus Poccuii-
ckoit Peaepauny Mo HaykKe M BBICIIEMY oOpa3oBa-
Huio C.B. Kabviuesa

[IpuBeTCTBUE 3aMECTUTENSI MUHUCTPA 30paBOOXpa-
HeHus Poccuiickoit @enepauun T.B. Ceménosoti

O TIpUMOPUTETHBIX HAIPABICHUSX JeSITEIbHOCTH
Poccuiickoit AkageMuy HayK IO peajlr3allii ToCy-
JTapCTBEHHOM HAyYHO-TEXHUYECKON TMOIUTUKHA B
Poccuiickoit @eaepaliii 1 0 BaXKHEMIINX HAyIHBIX
JIOCTVKEHUSIX, TIOJIyYEHHBIX POCCUMCKMMU YYEHBIMU
B 2021 romy. Zoknad npesudenma PAH akademuka
PAH A.M. Cepeeesa

O pa6ore npesuauyma PAH 3a oT4€THBIN mepuom.
Jloknad ucnoansarouseeo 0053aHHOCMU 2A1A6H020 YHEHO20
cexpemaps npezuduyma PAH axademurxa PAH /1.B. bu-
CUKano

O pabore HanbHeBocTouHOro otaeacHusi PAH B
2021 ronmy. Bweicmynaenue npedcedamens Ianvheso-
cmounoeo omdenenus PAH akademuxa PAH B.HU. Cep-
2UEHKO

O pab6ote Cubupckoro otaeacHuss PAH B 2021 roxny.
Boicmynaenue npedcedamens Cubupckoeo omoeneHus
PAH axademurxa PAH B.H. I[lapmona

O pabote Ypannsckoro otaeneHuss PAH B 2021 romy.
Boicmynaenue npedcedamensi Ypanvckoeo omoenenus
PAH axademurxa PAH B.H. Yapywuna
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I 1l. Teopeues. ccrienoBaHUsI CTPYKTYPHOM OpraHu-
3allM M DKCIIPECCHM TeHOMAa KWBOTHHBIX. Jlokaad
aaypeama boavwoii 3010moii medaru umenu M.B. Jlo-
monocosa PAH 2021 eoda

BricTyrieHus1 y9aCTHMKOB OOIIETO COOpaHUs 4ie-
HoB PAH

OO0 oCHOBHEIX pe3yJibTaTax paboThl Poccuiickoii aka-
nemnu HayK B 2021 romy 1 0 IpUOPUTETHBIX HAITpaB-
JeHusIx e€ nestenbHOCTU. Ilocmanosénrenue Obuiezo
cobpanus unenoé PAH

TemaTu4yecKuii BBITYCK KypHajia “BecTHuk
Poccuiickoii akageMun HayK” mo reorpacun. No 6.

BcrynurenbHOE CIIOBO
A.A. Tuwkos. I'eorpacdusa — Hayka OymyIIero

O.B. Audpeesa, I.C. Kycm, B.A. Jlobkoéckuii. YCTOM-
YUBOE 3eMJICTIONIb3OBaHE W HEUTpabHBIN OallaHc
Ierpamgalinuy 3eMeb

K. H. /lbskonos, A.B. Xopouwes. JlannmadTHoe 1ia-
HUPOBaHME Ha IyTU K MHTETPALIMU B PETUOHAJIBHYIO
MMOJIUTUKY

A.A. Yubunés. T'eorpapudueckre acrieKThl pa3BUTUS
3amoBeIHOM cucTeMbl Poccun

H.A. Cobones, E.A. Benronoscxkas, K.H. Kobsakos,
A.H. Kpenke, C.B. Tumosa. Benukuit EBpaszuiickuii
MPUPOIHBIN MACCUB KaK 0ObEKT MUPOBOTO 3HAUSHUST

T.I. Hegédosa, B.H. Cmpeneuxuii, A.U. Tpeiiuw.
IMonsipuzanusi CoUAIBHO-3KOHOMUYECKOTO TIPO-
CTpaHCTBa coBpeMeHHOW Poccuu: mpuumHbI, Ha-
MIpaBJIeHUs U TIOCIESICTBUS

C.B. Iopaukun. T'eorpadusi 3KCTpeMaIbHBIX TOYB U
MOYBOMNOMAOOHBIX CUCTEM

E.A. Koncmanmunos, A.JI. 3axapoe, H.B. Cbiués, E.A.
Masnesa, P.H. Kypbanos, I1.A. Mopo3zoea. JIEccoHa-
KoruieHue Ha tore EBpormeiickoit Poccuu B KoHIile
YeTBEPTUYHOTO TIepruoaa

H.U. Koponkesuu, E.A. bapabanosa, A.I. Ieopeuadu,
C.B. Jloneos, H.C. 3aiiyesa, FE.A. Kawymuna,
HU.Il. Munrwxosa, T.C. @Pponosa, C.U. Illanopenko.
T'eorpacdmrueckoe HarpaBlieHUE B TUAPOJIOTUISCKUX
WCCIIETOBAHUSIX MHCTUTYTA Teorpacduu PAH

C.B. Illsapes, B.H. lonrocos, E.B. Jlebedesa, 9.A.
Jluxauéesa, C.B. Xapuenko. AkTyanbHas reoMopdoa0-
TUsI: OLICHKA IIPUPOIHBIX PUCKOB U CUCTEMHOE IIPU-
POIHO-aHTPOIIOTeHHOE B3auMOIeicTBHE

C.C. Kymysoe, B.H. Muxanenko, M. Jleepan, A.I. Xaii-
pedunosa, M.A. Bopobvée, M.M. Bunoepadosa. Ilep-
CNIeKTUBHBIC HAIIPABIIEHUS UCCIIEAOBAHWI JISTHUKO-
BBIX KEPHOB

Hayka u o0mecTBo

HU.B. bawnakos-Hukonaes, B.Il. 3asapyxun, A.I. Jlu-
cuybvin-Ceemaarnos, C.B. Maxcumos. IlpaBoBbIe ac-
MEKThl COBPEMEHHOI INIO0aJbHOI KOHKYPEHIIUN B
kocMmoce. Ne 10.
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HA. Iopaues, M.HU. Kyzomun, B.B. fpmoaiok,
A.H. Tudenko, O.B. Ilempos, /1.11. Ihadkouy6, A.P. Oca-
Hoe, A.H. Kyzneyosa, B.A. Beprukxoeckuii, B.C. lllay-
xuii, A.b. Komoe, A.b. Ilepenenos. HyXHEI 11 reojio-
sl 1 MUHepaJibHbIe pecypchbl Poccuiickoit @enepa-
mun? Ne 9.

M.II. Eeopos, A.JI. Makcumos, A.M. My3zagpapos,
H.5. Hugpaumoes, A.1O. [lusadze. Xumus B XXI Beke:
BBI3OBHBI 1 TTepCITeKTUBHI 11T Poccrm. Ne 2.

M.II. Kupnuunuxos, A.M. Kyodpseues. be3zormacHoe
HUCMOJIb30BaHNE TeHETUYECKUX TEXHOIOTHIA. Ne 5.

B.II. Meavuuxos, B.U. Ocunos, A.B. bpywkos, C.B. ba-
ouna, C.A. Beauxun, /I.C. lpozdos, B.A. /lyoposun,
O.B. 2Koanees, M.H. Kenesnsx, M.E. Kysneuos,
A.b. Ocoxun, H.A. Ocmapkos, M.P. Cadypmodunos,
H.0. Cepeees, E.B. Ycmunosa, PI0. édopos,
K.H. @ponos, P.B. Yrncan. CHIKeHUE YCTOMUYNBOCTHU
nHppacTpykTypsl TOK Poccuu B ApKTHKe Kaxk clie-
CTBHE MOBHIIICHUSI CPEOHETOAOBOM TeMIIEpaTyphl
MPUTIOBEPXHOCTHOTO CJIOST KPUOJIUTO30HEI. No 4,

B.A. Yepewnes, A.B. Todocuituyk. Hayka B Poccuu:
COCTOSIHUE, TIPOOJIEeMBbl, MNEPCHEKTUBBLI Pa3BUTHSI.

Ne 3.

C kadenpsr npe3uagnyma PAH

BricTynieHre MUHUCTpa 3KOHOMUYECKOTO Pa3BU-
s PO M.I. Pewemnurkoea. Ne 5.

HU.0. Abpamosa, JI.JI. Pumynu. T1lyTn TOBBLIIEHUS
ahdekTuBHOCTN achpuKaHCKoOi cTrpaternu Poccuu B
YCJIOBUSIX KPU3KCA CYIIECTBYIOIETO MUPOIIOPSIAKA.
Ne 9.

A.U. Asemucan. Knbepbe30macHOCTh B KOHTEKCTE
MCKYCCTBEHHOTO MHTejuieKTa. No 12.

HU.B. Bviuxos, E.C. Depeghepos. LIndpoBbie TEXHOIO-
T'MU MOHUTOPUHTA U TTIPOTHO3UPOBAHUST BKOJOTHUYC-
cKoit ooctaHoBKHM B Cnbonpm. Ne 4.

I'A. 3aukuna (cocmasumens). IlepcnieKTUBBI U TPYI-
HOCTHU 3Heprerepexona. OocyxcoeHue Hay4Ho20 cooo-
wierusi. Ne 5.

A.JI. Makcumos. HedrenepepadboTka 1 He(Terazoxu-
MUS: UMITOPTO3aMeIleHne 1 oOecTiedeHrue TeXHOIO-
rudyeckoit HezaBucuMocTH. Ne 10.

H.U. Moxos. I3MeHeHUsT KIIUMaTa: IPUYNHBI, PUC-
KM, TIOCJICICTBUS, IIPOOIEMEBI amanTaliil U peryiau-
poBaHmsI. Ne 1.

A.C. Hockos. HayaHO-TeXHUYECKHIT YPOBEHbD HUCCIIE-
TMIOBaHU 1 TIEPCTIEKTUBBI UMITOPTO3aMeIIIeHUS B 00-
JIAaCTU MPOMBIIIJIEHHBIX KaTaauzaTopoB. Ne 10.

C.C. Ilonos (cocmasumens). TexHUKa HAWUBBICIINX
IoCTKeHUiA. Oocyacdenue HayuHoeo coobujerus. Ne 3.

C.C. llonos (cocmasumens). Dxonorust Cubmpu HyX-
JlaeTcs B HAy4YHO monaepxkke. QocysucdeHue HayuHo2o
coobwenus. Ne 4.

b.H. Ilopgupves, A.A. llupos. CtpaTeruu coumnaib-
HO-3KOHOMUYECKOTO Pa3BUTHUS C HU3KUM YPOBHEM

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

VKA3ATEJIb CTATEN

BLIOPOCOB ITAPHUKOBBIX T'a30B: CLIEHAPUU U peaaiuu
nng Poccum. Ne 5.

b.10. Illapxos, H.H. Mewkos. PazButne ¢pusuku
yCKOpUTeJIei 3apsKeHHBIX YacTull It yHIaMeH-
TaJbHOI HAayK1, BLICOKMX TEXHOJIOTUI1 1 MEAUIIHBI.
Ne 3.

E.B. lllnsxmo. HaydHble OCHOBBI NEPCOHAIU3UPO-
BaHHOM MEeIVLIMHBI: pealuy U BO3MOXHOCTH. No 12.

K 300-1eturo Poccuiickoii akagemMun HayK

A.b. Kyodeaun, /.C. Mockosckas, M.JI. Cnusak.
«“JlutepaTypHoe HaCJIeNCTBO” 32 BCE 3TU roAbl ObLIO
TaKUM OOJIBIINUM JeIOM...». K 90-1emuio axademuue-
ckoil cepuu “Jlumepamypnoe nacaredcmeo”. Ne 2.

HU.B. Tynkuna. benmxamuu ®paHkiuH u Ummnepa-
Topckass Cankr-IleTepOyprckast akageMusl Hayk.
Ne 4.

HU.B. Tynkuna, E.IO. bacapeuna. “Ad fonts. Matepu-
ajbl U WCCIIeMOBAaHMSI TI0 MCTOPUHM HAyKWU”: WUTOTH
nepBoro necsatwiaetus (2011—-2021). Ne 3.

Opraﬂmaunﬂ HCCJIEOBATEIbCKOM J1eITeIbHOCTH

A.B. Ipunés. HaykomeTpruiecKuil IOpPTPET yIEHOTO
KaK MHCTPYMEHT OLIEHKHU €T0 TOCTIKeHNM. No 4.,

C.B. Cokonosckuii. TlyonmukanmoHHas TOJUTHUKA W
MPOOGJIEMBI Pa3BUTHSI AHTPOITOJIOTUYECKUX UCCIIEH0-
BaHuii B Poccun. Ne 2.

O003penune

A.H. boedanos. Mexanuka. 100 et 6e3 H.E. 2Kykos-
ckoro. Ne 1.

A.C. lIamnosa, H.C. Hosukoea, b.I. FOwkos, E.A. Kop-
Heea, B.A. Yepewnes. I'ematosHUehaIndecKumii 6a-
PbEP B HEMPOMMMYHHBIX B3AUMOJIEUCTBUSIX U PA3BU-
TUU NaTOJOrn4YecKux npoieccon. Ne 10.

. H. Kondpamoe. MUpoBOI1 pbIHOK Ta3a: COBpEMEH-
HbIe TEHICHIINU U TIEPCITEKTUBEI pa3BUTH. No 4.

A.B. Cmapodyb6oea. MOXHO I CAUTATh 300POBOE M-
TaHWE WHCTPYMEHTOM 300pOBbecOepeskeHns1? No 2.

U1l Ilanenxko, H.B. Ipuwun. Bupryanmuzanus
TpaHCTPaHWYHOI TPya0BOIi MUTpauu. Ne 9,

A.A. Apocrasos, M.C. Apucaxos, A.P. Xoxnos. 2Ku3z-
HEHHBIN [IUKJI TTOJIMMEPHOTo MaTepuraa: poodyieMbl
U nepcnekTuBbl. No 1.

A.A. Apocnasos, M.C. Apxcaros, A.P. Xoxaoe. OmHO-

pasoBas IIoJIMMepPHasl YIIaKOBKa: IIpobiemMa 6e3 pe-
menug? Ne 10.

Touka 3peHus

A.A. Akaes, A.U. Pydckoii, B.B. Kopabaés, A.HU. Capei-
eyn068. TexHOJIOTUYECKME U SKOHOMUYECKUEe OGapbe-
pbI pocTa BOAOPOAHOM sHepreTuku. Ne 12.
Ne 12
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A.C. /lbsxos. IlepcrieKTUBBLI OTpaHUYEHUSI HECTpaTe-
TUYIECKOTO SIaepHOTo opyxXust. No 3.

b.J1. Jlasposckuii, E.A. Toprowkuna, E.A. Hlusvyun.
MonennpoBaHue OIOIKETHON OOECIIEeYeHHOCTH pe-
ruoHoB. Ne 1.

A. I Jucuyvin-Ceéemanaanos, B.B. Pomanosa. TlpaBo-
BbI€ aCIIEKThI PErYJIMPOBAHUS AaTOMHOM SHEPTreTUKU
KaK HEOThEMJIEMOM YaCTH HU3KOYIJIEPOMTHON 3HEp-
TeTUIEeCKOM ITOBeCTKM. No 2.

B.A. Jlocb. B mouckax IIepCHeKTUBHOM CTpaTeruu
passuTng nuBmim3annu. K 50-geTnio BeIXoma B CBET
nokiana PuMmckomy kiryoy “Ilpenennbl pocta”. Ne 4.

JI.B. Ilankosa, O.B. [ycaposa. MupoBast THHOBalIM-
OHHO-LIM(MpoBast IKCIIAaHCHUS: 0COOEHHOCTU MOMEH-
Ta. Ne 10.

B.M. Iloameposuu. budbanoMmeTpruyeckoe paBHOBE-
cue. Ne 5.

B.B. Cynyos. ®unoreHe3 MUKpoba YyMhbl Yersinia pes-
tis: YHUKaJIbHOCTbH 3BOIIOLIMOHHOM Moaesn. No 9.

A.A. Ilabynosa, T.K. Pocmoeéckas. demorpacduue-
cKasl TIoJIMTHMKA B coBpeMeHHOoM Poccun: B3misia Ha-
ceJIeHMs M 3KcrepTHas olleHka. No 12,

JIuckyccMOHHAd TpUOYHA

B.U. Janunos-Zanunvan. LHnoposuzanusa 2020-x u
kubepHeTusauus 1960-x: comocTaBieHUs U YPOKM.
No 12.

H.H. Xpomos-bopucos, E.b. Anexcandpos. Peanus-
AKTUBHOCTB, CYITPaMOJIEKYJISIPHBIE MAaTPUIIBI, TTPO-
CTPaHCTBEHHBI TOMEOCTa3 — HOBBIE (DAHTOMBI U WJI-
mo3un B ouoMmenunHe. Ne 5.

C.I. Hnee-Beumomos. HekoTopble 3aMeUaHUs K CTa-
the H.H. XpomoBa-bopucoBa u E.b. AnekcanapoBa
“Penun3-aKTUBHOCTb, CYNpPaMOJIEKYJsSIpHbIE MaTpu-
11bl, IPOCTPAHCTBEHHbII TOMeOCTa3 — HOBbIE (paHTO-
MBI U WJITI03UU B OMoMenuiimHe”. Ne 5,

3a pyoexxom

.M. Boroapenxo. ICTOPUKO-KYJIBTYpHBIE aCHEKThI
¢dbopmupoBaHUs HallMii B MOCTKOJOHUAJIBHBIX TOCY-
napctBax Appuku. Ne 1.

E.O. 3akasazemunckas. HayaHo-TeXHUYIECKUIT IIOTEH-
uuan Kurast B yCIOBUSIX TEXHOJTOTMYSCKUX CAHKIIUIA
CIIA. Ne 9.

E.I' Komkosa. Hayunast nonutuka B Kaname. Ne 10.

B.C. Mupzexanos, @.0. Tpyrnos. OcOGEHHOCTH ypery-
JIMPOBaHUSI BOOPYXKEHHBIX KOHQMIMKTOB B A3MU U
Adpuke B KoHie 2010-x — Havane 2020-x romos.
No 12.

B.B. Ilemywkosea. OTIBIT U MEPCIEKTUBBI YCTOMYNBO-
ro pas3sutust Kuras. Ne 4,

A.HU. Canuuyruii, E.A. Casruykas. Kuraii Ha Iyt K
MUPOBOMY TEXHOJIOTUYECKOMY TUAepCTByY. No 5.

BECTHUK POCCUNCKON AKAIEMHUU HAYK
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IIpo6aemsl 3KoJ0run

O.B. byxapun, C.B. Audprowenxo, H.b. Ilepynosa,
E.B. Heanosa. Dxonorndeckasi AeTepMUHAIIUSI UH-
MUTEHHBIX OMpUIO6aKTEepUil KUIIIETHNKA YeJIOBEKa.
Ne 9.

H.U. Koponkeeuu, E.A. bapabanosa, U.C. 3aiiyesa.
O1leHKa COBpEMEHHOIO BOIOIIOTPEOIEHUSI B MUPE U
Ha KOHTMHEHTAaX, €ro BJAWSHMWE Ha FOJOBOI PEYHOI
ctok. Ne 3.

W3 pabouyeii TeTpaay UCCIEI0BATES

C.B. Asaksn, JI.A. bapanoea. MUKpOBOIIHOBBIE U3JTy-
YyeHMUs B IIpobIeMe COBpEMEHHBIX BUPYCHBIX 3a00J1e-
BaHMii. No 4.

A.A. Akaes, B.A. Cadosnuuuii. MatreMaTdeckasi MO-
JIeJib U1 TIPOTHO3UPOBAHUS TI00aIbHOM aeMorpa-
¢dHryeckoil TMHAMUKHU B 3ITOXY MUCIIOJb30BaHUS WH-
TeJUIEKTyaJbHbIX MalllMH. No 9.

A.JI. Apeghves. Kupunnuiia B TeOTMHIBUCTHIECKOM
npocTtpaHTcBe. No 3.

B.JI. Makapos, A.P. baxmusun, E.Jl. Cywko, I'b. Cyu-
xo. Co3naHue CynepKOMITbIOTEpHOM MMMTAIUU 00-
IIECTBA C aKTUBHBIMY ar€HTaMU Pa3HBIX TUIIOB U €
anpobanusi. Ne 5.

C.B. Pazanues, E.M. Mouceesa. Murpaiust B KOHTEK-
cTe naeMorpadmMyeckoro pasBUTHUS POCCHUIACKOTO
HanbpHero Boctoka. Ne 2.

PJI. Cmenanckuti. MC2E — MeTao061a4Hast BEBIMUCIA-
TeJIbHas cpela JIJis MEeXIUCUMIUTMHAPHBIX UCCIIEN0-
BaHMit. No 1.

U.I. Ywaues, B.B. Macaosa, H.®D. 3apyx, M.B. Asde-

e6. MexaH3MBl MHBECTUILIMOHHOIO IIpoIecca B ar-
papHoM KoMmriuiekce Poccmm. Ne 2.

A.C. Ileemrkos. OCHOBHBIE CTaTUCTUYECKO-KMHEMA-
Tnyeckue cBoiictBa Katajora GAIA EDR3. Ne 1.

Opranuzanus MCCIeI0BaTeNbCKOM eITEeIbHOCTH

A.U. Tepexos. I1ozunimonnpoBanue Poccuu B mosiB-
JISTIOLIMXCSl BBICOKOTEXHOJOTMYHBIX HampaBIeHUSIX.
No 1.

Pa3MbIuieHnsa HaJ HOBO# KHHUTO#

C.B. Ilupojckosa. CoumoryMaHUTapHOE 3HAaHUE U
oynyiee Hayku. Ne 3.

E.Il. Tasoxun. YdebOHass nauTepaTypa II0 TEOPUM
yIIpaBieHUs: yeMy oHa yauT? Ne 5.

I/ICTOpI/Iﬂ AKAJTEMHUYCCKUX y‘lpe)K,Zlel-lI/Iﬁ

P.B. Iopoynos, IO.M. Kopuuiiuyx, H.B. Ilocnenosa.
Ot 0eperoB K yonHaM okeaHoB. K 150-1emutro ocHo-
eanus CeeacmononbCkoil 6Uoa02U1ecKol CMmaHyuy —
Hucmumyma ouonoeuu roxicHbix mopeii. Ne 2.
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T.U. KOcynosa. PoccuiicKoO-MOHTOJILCKOE Hay4dHOE
cotpyaHUuecTBO B 1920—1960-¢ rombl: 0COGEHHOCTH,
KOHTEKCThI, TepcoHanuu. K 100-remuro Yuénoeo ko-
mumema Morneoauu. No 3.

BoL1oe

B.I' Ananves, M.Jl. bByxapun. Poccuiickass HayKa U
rocyaapctBo B KoHIe 1920-x — Havyane 1930-x romos.
Ne 9.

A.B. Benkos, I'I. Mamuwos. Tpanchopmaiiss 1oH-
CKOI1 Ka3zaubeii Bepxylku B 1770—1780-e roanr. Neo 12.

B.K. Boponos. SlnepHblii MarHUTHBIN pe3oHaHC B Up-
KyTcKoM nHctuTyTe Xxumun CO PAH. Ne 9.

E.I 3acmpoxcnosa ([lankpamosa). K ucropuu rocy-
MapCTBEHHOTO YIETA apXUBHBIX MaTepHAJIOB “BparoB
Hapozna”. 1938—1939 romer. Ne 5.

A.JI. Puncunaweuau. KOOuaeitHbIe 1aThl pOCCUIICKOM
skojiorum B 2021 romy — Ha ITyTH K 9KOCUCTEMHOMY
nonxomy. Ne 2.

A.b. Cannuros, C.I1. Inanues. K omorpacdnm akane-
muka AMH CCCP C.C. FOguHa: 32 4TO OBLT apecTo-
BaH BCEMMPHO U3BECTHBIN Xupypr? Ne 4.

OT1I0ABI 00 Y4EHBIX

b.I Anoprokos, T.A. Kysneyosa, H.H. becednosa. He-
CTaOMJIIBHOCTL TEHOMA U €€ pOJIb B 3BOIIOLUM, amarl-
TallMM U MEePCUCTEHIMU ITaTOTeHHBbIX OakTepuii. K
120-nemuto co Ons poucoenus aaypeama Hobenesckoii
npemuu no ¢pusuosoeuu u meduyune 1983 e. bapbapu.
Maxkaunmox. Ne 12.

A.A. Iyceitnos. “TBonM s Oymy HaBcerma, MEHS pO-
nuBias amoxa” . K 100-aremuto co OHsi poycoenus aoeu-
Ka, gpuaocoga, coyuonoea A.A. 3unosvesa. Ne 10.

U H. Komnaney. Iluonep naszepHoii 3pbl. K 100-ae-
muio co OHs poxcdenus axademuxa H.I. bacosa. Ne 12.

E.B. Mununa. OcHoBaTelIb MHCTPYMEHTAIbHOI CEeii-
cmonoruu. K 160-remuio co OHsi poscoenus: akademu-
xa b.b. Toauybina. Ne 3.

O.T. Pycunex, B.H. Moaoxcnuxoe. JI7st MeHS >KU3Hb,
Moii 1oM, Mosi cyabba. K 100-remuto co OHst podcoeHus
akademuxa I'HU. Tasrazus. No 5.

A.A. Ceucmynos, M. A. Ocaduyk, E.JI. Muponoesa. I1a-
TojoroaHaToM, puiaocod, KIMHULUCT. K 135-1emuro
co O0us poucoenus akademuxa AMH CCCP U.B. Jlagvi-
doesckoeo. Ne 10.

B Mupe KHur

P.C. Tunspesckuiti. M.A. AxoeB, B.A. Mapkycosa,
0O.B. Mockanésa, B.B. IIuciskos. PykoBoacTBo 110
HAyKOMETPUU: UHAUKATOPHI pa3BUTUSI HAYKU U TEX-
Hojoruu. Ne 9.

Peuensupyercs: [1.0. iBanoB, A.1. Menya, A.J1. Ho3n-
paueB. Akagemuku [To6empr. No 1.

BECTHUK POCCUNCKOW AKAJJTEMUU HAYK

VKA3ATEJIb CTATEN

Harpanp! u npemuu

bonpmias 3omorast megane mmenu H.U. Tluporosa
Poccwuiickoii akagemuu Hayk 2021 roma. B.1. Cepru-
eHKo 1 AHToHUO JInoMb6apT-bour (Mcranus). Ne 5.

3onortasg meganb nMeHu B.JI. Tua30ypra 2021 roga —
JI.M. 3enéHomy. Ne 5.

3osnorast menanb nMmenu [1.11. JIykesaaenko 2021 roma —
I1.H. Manpunkosy. Ne 5.

3onortasg Meganb umenu M.@. Msanosa 2021 roga —
B.U. Tpyxauéy. Ne 5.

O mpucyxnenun Mepaneii Poccuiickoit akamemMun
HayK ¢ IIPEMUSIMU IS MOJIOABIX YY€HBIX Poccuu u
IIJTSl CTYAEHTOB BBICIINX Y4eOHbBIX 3aBeaeHuit Poccun
o nrtoraM KoHkypca 2020 roga. Ne 3.

ITpemusi umenn A.H. Konmoroposa 2021 roma —
A.B. bBynuHckomy. Ne 2.

IMpemusg nmenm A.A. IllaxmatoBa 2021 roma —
T.B. IT'mmony. Ne 5.

IIpemuss mvmenu C.C. CmwmpnHoBa 2021 roma —
H.A. TopstaeBy. Ne 5.

Ilpemusi umenu A.H. HecmesiHoBa 2021 roma —

V.M. Ixemunéry, B.A. IpsgkoHoBy, M.P. Pamasza-
HOBY. No 5.

IIpemus umenu E.B. Tapae 2021 roma — WU.J1. 3Bs-
renbckoii, M.A. CBuctyHosoii, H.}O. CypkoBy. Ne 5.

IMpemusg mmenn FO.A. OBumnHukoBa 2021 roma —
M.I1. Kuprmuunuxosy u JI.A. Joarux. Ne 9.

IMpemust umenu E.C. Bapru 2021 roma — 3.A. Mame-
IbIpoBy. No 5.

Ilpemusi umenun A.A. Makapoa 2021 roma —
IO.T. ITpoxopony. No 5.

IIpemusg umenu U.E. 3a6enuna 2021 roma — J1.I". Ca-
BUHOBY. No 5.

IMpemust umenu C.dD. Onpaenbypra 2021 roma —
H.I1. CBuctyHOBOIi. No 5.

ITpemust umenu C.A. JIe6enesa 2021 rona — B.T. Cu-
peHko. No 5.

Ilpemusgs umenu A.A. PacrmetmHa 2021 roma —
I1.A. Co3uHoBy. Ne 5.

Ipemuss mmenn M.M. XamxwmnoBa 2021 roma —
10.B. Cotuenko, H.A. Opagnckomy, E.®. CoTyeH-
Ko. Ne 5.

I[Mpemust umenn 1.C. JInxaueéBa 2021 roma — JI.B. Tu-
TOBOM. Ne 5.

IIpemuss umenn H.K. Koapmoa 2021 roma —
B.A. TpudonoBy, C.A. demakoBy, I.B. IToxonko-
BOit. Ne 5.

IIpemuss mmenn H.B. Pymuunkoro 2021 roma —
M.®. daneesoii, JI.B. Bopo6eéBoii, A.A. Daneesy.
Ne 2.

IIpemuss mmenu H.C. IIlatrckoro 2021 roma —
H.T1. YamoBy. Ne 9.
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WMEHHOM YKA3ATEJIb ABTOPOB

Abpamona M.0.
ABaksH C.B.
Agnees M.B.
Asnees C.H.
ABepbsiHOB A.B.
AetucsiH A.A.
AkaeB A.A.

AxumkuH B.T.
Anexkcannpos E.b.
AnexceeB A.1O.
Anexcees b.4.
AnanbeB B.T.
AnnpeeBa O.B.
AnnprokoB B.T.
Annpromenko C.B.
ApedneB A.JL.
ApxakoB M.C.

bamuna C.B.
bapabanoBa E.A.

bapanosa J1.A.
bacapruna E.1O.
baxTtusun A.P.

bamnakos-Hwukoimaes U.B.

benonosckas E.A.
becennosa H.H.
bormnanos A.H.
bonmapenko .M.
bopucesuu C.B.
Bpymikos A.B.
bytosckass M.JI.
byxapun M /1.
Byxapun O.B.
berukos U.B.

Bapakcun M.B.
BacunbeBa O.1O.
Benukun C.A.
Benkos A.B.
BepHukoBckuii B.A.
Bunorpanosa M.M.
Boesona M. U.
BopobréB M.A.

A 9 A O O 0 A I = =

AN 0 N O

837
372
140
661
671
1119
877
1133
647
440
766
722
900
509
1178
869
238
15
961

303
256
583
372
228
458
919
540
1178
23
86
636
303
790
900
869
315

775
633
303
1189
825
602
766
602
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Boponos B.K.

I'eopruamu A.T.
T'eoprues I'.I1.
TunstpeBckmii P.C.
Imagkouy6 JI.11.
I'mynos B.B.
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