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C KAOEJPHI ITPEZUINYMA PAH

MHMNHEPAJIbBHO-CBIPBEBA{ BA3A POCCHUMN:
COCTOAHUE 1 ITEPCIIEKTHUBbI

DOI: 10.31857/50869587323070125, EDN: HVWCBIJ

11 anpenst 2023 1. Ha 3acepanum npe3uauyma PAH
00CYXaJIMCh COCTOSIHME W MEPCHEKTUBBI pa3BUTHUS
MUHepaJIbHO-ChIpbeBOii 6a3bl Poccuiickoit Dene-
paluu. YUuTbhIiBasi BaKHOCTb paccMaTpuBaeMbIX
npo0bieM, B OOCYKICHUH MIPUHSIIN ydacTHe BeIy-
mue yd€éHole npoduiabHbix UHCTUTYTOB PAH, py-
KOBOJIUTEIU MUHUCTEPCTB U BEIOMCTB, MpelacTa-
BuTenu l'ocynapcTBeHHON AyMbl, aAMUHUCTPAILIUU
INpesunenta PO.

MuHepaJbHO-ChIPhEBOl ~ MOTEHLMAJ  Hallei
CTpaHBI MO3BOJISIET O0ECIICYNUTh pellleHne 3amad Ha-
OMOHAJIbHON DSKOHOMHMKM UM HallMOHaJIbHOII 6e3-
OMNACHOCTU MCXOAs M3 CTpaTeTM4yeCcKUX IeJieil Ipu
JMOOBIX CIEHAPUSAX Pa3BUTUSI MHUPOBOI CUTYyaIlUH,
OTMedJaeTcsl B ITOCTaHOBJICHWM Tpe3mnmmymMa PAH,
IIPUHSITOM II0 pe3yJibTaTaM o0cyXaeHus1. JJmHaMu4-
HO MEHSIOIINEeCs Te€ONOIUTUIECKIE IIPOLIECCHI, IIe-
pexon MUPOBOM PKOHOMHWKM Ha HOBBIM TEXHOJIOTH-
YeCKMI1 yKJaJ, TpaHcdopmalus MHUPOBOTO PHIHKA
TpeOyIoT pa3pabOTKX MHOTOBapMAaHTHBIX HOJIO-
CPOYHBIX MJIAHOB PAa3BUTHUS M OCBOCHUSI MUHEPAITh-
HO-CBIPbEBBIX PECYPCOB.

Bénbiias yacTb cTpaTernuecKrux MeTasaoB (ypaH,
MapraHell, XpoM, TWUTaH, aJIOMUHUIN, LMPKOHUIA,
racdbHUi, OepwUINA, TUTUN, PEeHUN, peaKOo3eMelIb-
HbI€ METaJUIbl, BUCMYT, KaAMUM, rajuinii), HeoOXxo-
IUMBIX 11 OOecTiedeHUs] BbICOKOTEXHOJOTUYHBIX
HayKOEMKMUX MPOU3BOACTB, BKJIOUAsi aTOMHYIO IPO-
MBIIIUIEHHOCTh, MUKPO3JIEKTPOHUKY, aBUALITMOHHYIO
1 KOCMUYECKYIO OTPaCU, MAILIMHOCTPOSHUE, METAJT-
JIyPTUI0, OTHOCSTCS WJIW MOTEHIIMATIBHO MOTYT OBbITh
OTHEeCEeHBI K 1eruumnTHBIM. DKcriepTel PAH oTMmeua-
0T, YTO C YYETOM HU3KOTO BHYTPEHHEro clipoca u
HEAOCTAaTOYHOTO YPOBHS UMEIOLIUXCS B PACTIOPSIKE-
HUW TIPOMBIIIJIEHHOCTU TEXHOJIOTUN TepepadoTKu
pyI MUHEpaJIbHO-ChIpbeBasi 0a3a NeUIUTHBIX BU-
JIOB CTPAaTErMYE€CKOTO ChIpbsl TPEOYET NOMOJTHUTEb-
HOTO BHUMAaHMUSI.

K coxaneHuio, JOCTOBEpHBIE CBEICHUS O 3ama-
cax, 3aKOHOMEPHOCTSX pa3MellleHUusT U (popmax Ha-
XOXIECHUS PEIKUX PACCESTHHBIX CTPATETMYECKUX Me-
TaJUloB (UHAU, Teyp, peHuit, racdHUl, CKaHIuM,
celieH, KaAMW, TaJUIU, TepMaHUI, BUCMYT), U3~
BJIEKAEMBbIX B Ka4e€CTBE IMOMNYTHBIX KOMIOHEHTOB,
OTCYTCTBYIOT. DTO MPUBOAUT K TOMY, YTO peAKUE U
paccessHHbIE METAJJIbl B OTCYTCTBUE peHTA0EIbHBIX

TEXHOJIOTUMA HE U3BJIEKAIOTCS Ipu nepepa60TKe 4
CKIIagUPYIOTCA B XBOCTOXPaHWJIMNIIIAX.

OcTpa mpobyieMa MCIOJIb30BaHUST KOMIIJIEKCHBIX
Py penKo3eMeIbHbIX METAJUIOB. ExkeromHas ux mo-
ObIya coctaBisgeT okoJyio 120 TeIC. T, HO M3BJICUEHUE
He ocyllecTBJIsIeTCd. B cTpaHe HeT MPOMBILIIEHHBIX
TEXHOJIOTUI pa3leieHUsI pelKO3eMeJIbHBIX MeTa-
JIOB, U3BJICUCHUS MapTaHIia, XpoMa, HUOOUS, peHHSI.
W 5T0 HECMOTps Ha 3HAUUTEIbHBII OMBIT HAYYHOTO
000OCHOBaHMS TaKMX TEXHOJIOTMI U OMNBITHO-IIPO-
MBIIIJIEHHBIX TIpopaGoTok. Ilpu Hamuuumm cyiie-
CTBEHHbIX 3aM1aCOB JIUTUS, OEPUJLINS U IPYTUX Pen-
KMX METaJIJIOB JOOBIYAa MX He npomsBomurcsi. Poc-
CUMCKUI PHIHOK ITONMYTHBIX METAJIOB B CPABHEHUU C
DIAaBHBIMM METa/UIaMU He3HA4YUTEJIEeH. DTO IIPUBO-
JIUT K ITOTEPSIM CTPATETMYECKUX METAJIJIOB IIpU TIepe-
paboTKe KOMIUIEKCHBIX PYI.

PazButre MuUHepalbHO-CBHIPhEBOI 0a3bl CTpaTe-
TMYECKUX METAJUIOB CIePXKMBACTCSI HU3KUM CITPOCOM
BHYTPM CTpaHBI, IIPpeo0IagaoliM 3KCIIOPTOM PO~
JIYKTOB HU3KOTO Ilepeiena, OTCYTCTBUEM IIporpec-
CUBHBIX TEXHOJIOTUM JOOBIYM, 0OOTAILICHUS PYI U U3-
BJICYCHUSI METAJIJIOB.

Ha 3acemanum oTMe4ajioch, YTO MHCTUTYThI, Ha-
XOISIIHUECS II0A HAayYHO-METOOUYECKMM PYKOBOI-
ctBoM PAH, monyyniaym npyuHIMINAIBHO HOBBIE pe-
3yJbTaThl, Kacalolluecsl 3aKOHOMEPHOCTEM pa3me-
IMEHUSI KPYITHBIX M YHUKAJIBHBIX MECTOPOXICHUMA
CTpaTerMyeCKUX METAJIOB, MUHEPaJIOB-KOHIIEHTpa-
TOPOB PEAKMX U pacCeSTHHBIX 3JIEMEHTOB, pa3paboTa-
JI1 TEeOJIOTO-TEHEeTUYECKNE MOMACIN IIPOBUHIUNA M
MecTopoxkaeHuii. Pa3BuBaloTcst reopu3ndeckue Me-
TOIIBI TOMCKA Y Pa3BeIKU PYIHBIX MECTOPOXICHUIA,
pa3pabaThIBAIOTCSI COOTBETCTBYIOIEe OOOpyIOBa-
HHME, HOBBIE CUCTEMBI JOOBIYM W OOOTAllICHUS DY/,
CEJICKTUBHOTI'O M3BJICYCHUSI METAJUIOB M3 KOMILJIEKC-
HBIX PyI M TeXHOT€HHBIX OTXOHoB. OmHAKO 3TH pe-
3yJbTaThl HE UCIOJb3YIOTCS IJITaBHBIM 00pa3oM MOTO-
My, 4TO BeAylll¥e TOPHOAOOBIBAIOIINE KOMITAHUY HE
3aMHTEePECOBAHEI B JOOBIYE PEIKO3eMEIbHBIX METaI-
Jn0B. OHU TIPOU3BOIAT ChIPbE TNIABHBIM 00pa3oM Ha
9KCHOPT M HE CTPEMSITCS OpPraHU30BaTh ITTyOOKYIO
nepepadoTKy pyl, YTO IIPUBOIUT K IIOTEPSIM pacce-
STHHBIX METAJUJIOB, TAKUX KaK peHUI, UHAWI, TaJLJIUA,
TepMaHMIi U APYTUE, CTOJIb HEOOXOIMUMBIX JIJISI Pa3BU-
THSI BBICOKOTEXHOJIOTUYHOI IIPOMBIIIUICHHOCTH.
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YToOHI ITpeonoJIeTh HETATUBHBIN CLIEHAPUIA, HY>KHO
TIEpETH K pa3paboTKe cieaIbHOM (hemepabHOM Ha-
YUYHO-TEXHUYECKOM IpOrpaMMbl, HaIlpaBJIE€HHON Ha
o0ecrieyeHre KOMIUIEKCHOTO COIPOBOXACHUS T'€0JI0-
ropa3BedOYHbIX pabOoT, TOOBIYM U IIPOMBIILIEHHONK
nepepadboOTKU TBEPABIX IMOJE3HBIX MCKOIIAeMBIX, a
TaK:Ke Ha YCKOPEHHOE 3aMellleHre UMIIOPTHBIX TeX-
HOJIOTUIA M 00OpYyIOBaHUSI POCCUMCKHMMM aHaJiora-
Mu. Pa3zpaboTka 1 peanusanus IIporpaMMBbl IMpearno-
JIaraloT He TOJILKO CO3JaHMe TEXHOJIOTHI OT CTaIuu
MPOTHO3a M ITOMCKa MECTOPOKIEHUI IO TIIyOOKOM
nepepa60TK1/1 BBICOKOTEXHOJIOTMYHbBIX BUOOB ChIPbA,
HO TakK:Ke 3aIlyCK IIPOM3BOJICTBA OTEYECTBEHHOIO
000pyIoBaHMsl, MOATOTOBKY KaJIpOB M, YTO HE MEHEe

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

BaxkHO, (popMUpOBaHUE YCTOMYMBOIO BHYTPEHHETO
CTIpOCa Ha MOJIy9aeMyI0 MPOIYKIIAIO BEICOKUX TIEpe-
nenoB. Bc€ aTo mpenmnosnaraet nepexon K ymnpasie-
HUIO U TOCYJapCTBEHHOMY PETYJIMPOBAHUIO HA OCHO-
BE MPOEKTOB IMOJHOTO WHHOBALIMOHHOTO LIUKJIA.
JlocTrXeHe 11eJIeBbIX OpPUEHTUPOB IMMPOrpaMMBbl MO~
TpeOyeT KOHCOIUIWPOBAHHBIX YCUJIMI BCEX BOBJIE-
YEHHBIX B pollecc €€ peanu3alu CTOPOH — HEJIPO-
NOJb30BaTelIeil, ITOTPEOUTENE COOTBETCTBYIOLICH
MPOAYKIIMU, TOCYIapCTBa 1 O0llIeCTBa.

HpezmaraeM BHUMAHUIO YMTATEIENA YCThIPE CTa-
TbH, ITOATOTOBJICHHBIC HA OCHOBC YCTHBIX JOKJIaAd0B,
3acCJIiylIaHHBIX B XOI€ 3acCIaHMA.

oM 93 Ne 7 2023
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C KAOEJPHI ITPEZUINYMA PAH

Ob U3YYEHNUN 1 OCBOEHNUN CTPATEI'MTYECKUX ITOJIE3HbBIX
NCKOITAEMbIX B PAMKAX COIINAJIBHO-B5KOHOMMNYECKH
OPUEHTUPOBAHHBbIX ITPOEKTOB ITIOJIHOI'O LIUKJIA

© 2023 1.
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Hoeocubupck, Poccus

*E-mail: kryukov@ieie.nsc.ru

IMocrynuna B pegakuuio 07.06.2023 r.
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Tpunsara Kk ny6aukauuu 12.06.2023 r.

B cTaTbe mpencraBiieH MOAXO K YIIPaBJIEHUIO TpolleccaMM M3YYeHUs, OCBOGHUSI U UCITOJIb30BaHUS 00-
IIMPHOTO MUHEPAJIbHO-PECYPCHOTO MoTeHIMana Poccun. DTy mpoliecchl B COBPEMEHHOM 9KOHOMUKE BO
BCeBO3pacTalollleil CTeNEeHU OPUEHTUPYIOTCS Ha JOCTUKEHUE BBICOKOI COIIMaIbHO-, DKOJIOT0- U 9KOHO-
Mu4ecKoi otnauu. [TociiemHsst XxapaKTepu3yeTcst He TOJTbKO BO3MOXKXHOCTBIO TIPOM3BOICTBA T€X MM MHBIX
TOBApOB 1 YCJIYT U TOCTUKEHUSI CBSI3aHHBIX ¢ HUMU (DUHAHCOBO-2KOHOMUYECKUX PE3yIbTaToOB, 00YCIOB-
JICHHBIX HAJIMYMEM JOXOOB PEHTHOTO XapaKTepa, HO U MepCIeKTUBOM pealn3aivy lieJieHarpaBIeHHOM
CTPYKTYPHOI M BCEOOBEMITIONIEH HAYYHO-TEXHUYECKOM MOJTUTUKN. MaciTadbl U poJib MUHEPaIbHO-ChI-
PBEBOTO M B IIEJIOM ITPUPOTHO-PECYPCHOTO CEKTOPA HACTOIBKO 3HAYUTENIBHBI, YTO IIIaTW U MEPHI B HAYYHO-
TEXHOJIOTMYECKOM, ”THHOBAlIMOHHO-OPUEHTUPOBAHHOM 1 00pa30BaTe/ibHOM 00JIACTSIX B €ro paMKax Ipu-
0o0peTaloT olpeesolee 3HaYeHUE TSI SKOHOMMKMU B 11eJ1oM. C 3T0# TOUKM 3pEHUsI TTPOLIeCChl U3YUEHUS,
OCBOEHUSI 1 UCITOJIb30BaHUS 3HAUUTEILHOM YaCTH TOJIE3HBIX MCKOMAaeMbIX UMEIOT CTPATeTMYeCKUl oTpe-
NEJISTIONIAM XapakTep. ABTOpOM OOOCHOBBIBAETCS 1 MpejiaraeTcs Mmoaxo K pelleHnIo BaKHEHIINX Tpo-
671eM TpaHchOpPMaIU CTPYKTYPbl 3KOHOMUKHU CTPaHbI HE 32 CUET, a TIPU MTOMOIIIY TTPUPOIHBIX PECYPCOB.

Knrouesbie croea: IpupoaHble pecypchl (ITOJIe3HBIE MCKOMaeMbIe), yIpaBiIeHUe MpolleccaMy U3YIeHUS,
OCBOEHUSI U UCTIOJb30BaHUSI, PECYPCHBIN PEXKUM, COLIMATBHO-, 9KOJIOT0-, 9KOHOMUYECKasl OTnavya, rocy-
JTapCTBEHHOE PEeryJIupoBaHKe, B3aUMOIEHCTBIE ITPUPOIO-, HEAPOTIOIb30BaTeNIeil M TocynapcTBa, oTede-
CTBEHHBIH OMBIT, HAMTpaBJIeHUST (POPMUPOBAHUST OTEUECTBEHHON MOIEIIU.

DOI: 10.31857/50869587323070058, EDN: RQTZP

CoBpeMeHHAs1 AMHAMMKA MPOIIECCOB U3YYeHHsI, OCBO-
€HHs U HCII0/Ib30BAHMSI IIPUPOIHBIX pecypcoB. Poccust —
VICTOPUYECKH OJHA M3 BEAYILIMNX CTPAH — TPOU3BOIM -
Tesieil pasIMYHbBIX BUIOB MUHEPAIBLHO-ChIPhEBBIX PE-
CYPCOB. DTO HaXOOUT OTPaxKeHHE HE TOJIbKO B IOKA-

KPIOKOB Banepuit Anartonbe-
BUY — akageMuk PAH, nupextop
MBOIIIT CO PAH.
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3aTesIsIX PeCypCHOTO MOTEHIIMAJIA TEPPUTOPUM CTpa-
HBbI U €€ HeAp, HO 1 B 00bEMaxX JOOBIYM U TOCTABOK Ha
BHYTPEHHUII W BHEIIHUI PBIHOK TOBAapOB M YCJIVT,
MoJiydaeMbIX Ha pa3HBIX CTaAusIX MCIIOJIb30BaHMUSI
MOJIE3HBIX UCKOIAEMBIX.

C TeyeHMEM BpeMEHHU ITPUPOTHO-PECYPCHBIN MO~
TEHILIMAJI ITpeTeprieBacT 3HaYNTeIbHbIE TpaHChOpMa-
UM — MEHsEeTCd KaK MepeuyeHb BUAOB U3y4aeMBIX,
OCBaMBaeMBIX W MCHOJb3YEMBIX IIPUPOIHBIX pECYP-
COB, TaK ¥ TUTIOB MMPUPOIHBIX TOPHO-TEOJIOTUYECKIX

00BEKTOB'. B COBpEMEHHBIX YCIIOBUSX HAPSLLY C pac-
IMMPEHUEM COCTaBa JOOBIBAEMBIX ITOJIE3HBIX MCKOTIA-

1 “@opma xo3giicTBa, 1Mo D. Dpuapuxy, u e€ OGojblliee WIN
MEHbIIIee COBEPIIEHCTBO OIpeAessieTcsl IByMs (haKTopaMu:
1) mpupomnoit unu cpenoit, To eCTb CyMMO#T TIPENSATCTBUIMN, KO-
TOpBIE OHA BBIIBUTAET TEPE] YETOBEKOM, CTPEMSIIIIUMCS yI0-
BJIETBOPUTDH CBOU IOTPEOHOCTH, 2) ITpeobpas3ylomeii gesTeab-
HOCTBIO yenoBeka” [1, c. 14].
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€MbIX BO3pacTaeT 3HaueHUe paHee NUCIOJIb30BaHHBIX
pecypcoB U 0OBEKTOB, OTHOCHUMBIX K pecypcaM TeX-
HOT€HHOIo MpoucxoxaeHusi. HempaBoMepHO roBo-
pUTh 00 YCTOMYMBOM TEHACHLMU YXyOIIEHUS Kadye-
CTBa 1 O0OBEKTOB JIOKAJIM3allM MUHEPAJILHO-ChIPbe-
BBIX PECYpCOB. OTa TEHIAECHLUSI XapaKTepHa TOJbKO
TSI TeX TIEpUOI0B, KOTraa HabIoaaeTcsl OTCTaBaHUE B
¢hopMHUpOBAaHNY HOBBIX 3HAHUM M HABBIKOB Pa0OTHI C
MEHSIOLIEHACS MTPUPOAHON CpeaOii, KOrna KOHCEPBU-
PYIOTCS CIIOXKMBILMECS paHEee MOAXOIbl U MPaKTUKMU.
I[IpoTBOCTOSTH HEOIATOIIPUSITHOMY Pa3BUTHUIO CO-
OBITUIA MOXHO 32 CUET IBYX OCHOBHBIX I'PYTII (haKTO-
POB:

a) orepexalommx HayJHBIX HMCCIeNOBaHWI Ha
BCeX 3Tanax u3y4yeHusi, OCBOCHUSI U UCTIOIb30BaHUSI
TIPUPOIHBIX PeCypPcoB (ITOJIE3HBIX NCKOTIAEMBIX);

0) U3MEHEHUsS MWHCTUTYLIMOHAJIbHON cpenbl —
HOPM, NpaBWI U IMPOLEAYP B3aUMOIEHCTBUA BCeX
YYaCTHUKOB 3TUX MTPOLECCOB.

Hwu onHa 13 3TuX rpymnin ¢pakTopoB HE MOXKET ObITh
“zamylieHa B padoTy” 6e3 aKTUBHOTO Y4acTHs TOCY-
JapcTBa. BaxkHO Tak:ke MMETh B BUIY, UTO B IONABIIsI-
IOIleM OOJIBIIMHCTBE CTpaH, 3a OYEHb PEIKUM HC-
KJIIOYEHUEM, TOCYIapCTBO SIBJISIETCSI COOCTBEHHUKOM
U HeIp, U 3HAYMTEIBbHOM YacTU MPUPOMHBIX pPecyp-
COB, B HUX COJEPKAIIIUXCS.

Curyainusi, KOTOPYIO MBI Ha0JII0JaeM B COBpEMEH-
HoMt Poccuu, ciykut, ckopee, KpaCHOPEUMBBIM TP~
MEPOM paccomiacoBaHMUS U pa3HOHAIpPaBJIEHHOIO
pa3BUTHS BEIIIICOTMEUYEHHBIX (DAKTOPOB, UTO TOJKHO
OBITH IIPEAMETOM BCECTOPOHHETO HEIIPEAB3SITOTO Ha-
YYHOTO aHanu3a. B 3Toil cBSI3M HEOOXOIMMO OTME-
TUTh. B OTEYECTBEHHOII HayKe MMEET MECTO OTCTaBa-
HUE HE CTOJbKO B M3yYeHUM (yHIaAMEHTAIbHBIX
CBOMCTB NPUPOAHOI cpenbl, BKIOYas Heapa U Npu-
pOIHBIE PECYPCHI B 1IEJIOM, CKOJILKO B (hopMUpOBa-
HUYJ COBPEMEHHBIX 1 aIeKBAaTHBIX IIOIXOA0B K OCBO-
€HMIO U MCHOJb30BAHUIO UMEIOIIETOCS MOTEeHIIMaIa
(CBUACTEILCTBOM 4YEro CIYXKUT Oojice 4yeM 3Hadu-
TeJIbHOE yJacTHe 3apy0eXXHbIX KOMITaHWI1, a B HACTO-
g11ee BpeMsI — UX “OTeYeCTBEHHBIX ITPEEMHUKOB) B
BBITIOJTHEHUM PAaOOT BEICOKOTEXHOJOTUYHOIO U Hay-
KOE€MKOTro xapakrtepa. [Ipy 3TOM MHCTUTYIMOHAJIb-
Hasl cpella OCBOEHHUSI M MCIIOJIb30BaHMUSI PECYpPCOB
Hellp U TIPUPOAHBIX PECYPCOB B LIEJIOM XapaKTepu3y-
€TCsI SIBHO HEYMECTHOII OTHOPOTHOCTHIO: Ipeo0dJia-
JIaHWEeM KPYITHBIX KOMITaHUI (XOJJIMHIOB) MPU OT-
CYTCTBHMU MOCJIENOBATEIbHBIX U LieJeHaIIPaBICHHBIX
MEpP CO CTOPOHEI TOCYAapCTBa II0 pacIINPEHUIO POIU
U 3HAYMMOCTHU MaJbIX U CPEOIHUX MHHOBALIMOHHBIX
KOMITaHMI, Yallle Ha3bIBAEMbIX B TOPHOI ITPOMBIIII-
JIECHHOCTH “IOHMOpHBIMK” (CM., Harpumep, [2]).

CoXUBIIASICSI CUTYaLIsl BO MHOTOM CTaJia CJel-
CTBUEM YIIPOIIEHHOIO ITOHMMAHUSI OCOOEHHOCTEN
MPOTEKAHWSI W pa3BUTUS TIPOLIECCOB W3YUYEHUSI,
OCBOCHUSI M UCTTIOJIb30BAHUSI KaK IMPUPOIHBIX peCyp-
COB B LIEJIOM, TaK 1 MUHEPAIbHO-CHIPHEBBIX B YaCT-
HocTh. Kak u3BeCTHO, 3TMM IpoleccaM IpUCyIa
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CKIIOHHOCTh K MOHOITOJIU3ALIU, YTO CBSI3aHO C KITIO-
YeBOM pOJIbIO, KOTOPYIO UTPAIOT B OTHAEIbHBIE UCTO-
pyYecKre NMPOMEXYTKM KPYIHBIE M CBEPXKPYITHbIE
WCTOYHUKHU pECYpPCOB. B 3TOM ciyuae B ITOJTHOM Mepe
peanm3yeTcs Tak Ha3bIBaeMbIi 3P eKT 5KOHOMUH Ha
MaciTabe — HU3KUeE yIeIbHbIC U3AEPKKU U YpE3BbI-
YaifHO BBICOKASI PeHTA0EIbHOCTh HAYaTbHbIX CTaIUIA
no6erau 1 ocBoeHUs. Apxkuii mpumMep — [TAO «'MK
“HopunbCckuii HUKEb », KOTOPOMY Ha Oe3albTep-
HATUBHOM OCHOBe (CKopee, IO IpaBy IIPEEeMCTBEH-
HOCTH B XOJI¢ IpUBATU3alMK) ObUIO MPEIOCTABICHO
IpaBo IOJb30BaHUS HEAPAMU, COAECPXKAIIUMU YHU-
KallbHblE TOJMMETATINYECKNE pPyObl Ha ceBepe
KpacHosipckoro kpasl.

OpueHTanus Ha JOMUHUPYIOIIYIO POJIb KPYITHBIX
00BEKTOB HEM30€XHO BEIET K KOHCEepBALlUW WHIY-
CTpUAJIbHON MapagurMbl OCBOSHUSI U MCIIOIbL30Ba-
HUSI IPUPOTHOIO M PECYPCHOIO MOTEHIIMAJIa CTpa-
Hbl, a TaKXXE€ K 3HAUYUTEJIbHO MEHbIIEH MO CBOE
3HAYMMOCTHU M MacluTadbaM peaju30BaHHOI “colm-
aJIbHOM HEHHOCTU’ — COBOKYITHOCTU 3(p(EKTOB B
Pa3IMYHBIX CEKTOpax OTEUYECTBEHHOW SKOHOMMKU,
BKJIIOYasl IPOMU3BOJICTBO TOPHOPYIHOIO0 000PYyI0-
BaHUA.

Tak, B 2015—2019 rr. cymmapHbIii 0OOBEM BbI-
MJIadeHHBIX OUBUIeHIOB “HopHuKens” cocraBua
903 mupn py06., B TO BpeMsI KaK KalTUTaJI0BJIOXKCHUST —
518 mipn py6. BennumHa nuBuaeHIOB ObLIa COMIO-
ctaBuMa ¢ Oromxkerom KpacHospckoro Kpasi, rue
MPOXMBAET MOYTH 3 MJTH YEJIOBEK, IIOLIAAb KOTOPO-
ro OOJIbIlIe TEPPUTOPUN MHOTHX €BPONEHCKUX TOCY-
mapcTB. BenuyunHa BBIIJIAYEHHBIX aKIIMOHEpPaM
“HopHukens” muBuaeHnos B 2015, 2017 u 2018 rr.
YCTOMYMBO MpeBhIlIajia BeIUIYNHY YUCTOI ITPUOBI-
mm [3, 4].

O0cTogTENbCTBA, OTMEUEHHBIE BBITIIE, BO MHOTOM
CBSI3aHbI C MIPUPOIONA PHIHOYHBIX OTHOIIECHUM: KaX-
JIBIA 5KOHOMWYECKUI areHT MPECIEAYET CBOIO BBITO-
Iy B paMKax M B TPaHWUIIAX TEX YCIOBUM, KOTOPbIE
OoMnpeNesIIoTCs HopMaMu, TTpaBUJIaMu U IIpoleaypa-
MU (TO €CTb MHCTUTYLIMOHAJIbHOM Cpenoil) B onpene-
JIEHHBI mepuon BpeMmeHU. [IpuMepom BapuaHTa
COIJIaCOBaHUSI MHTEPECOB Pa3JIMYHBIX YYaCTHUKOB
MOXET ObITh OTIpeieJIeHUE MOAXOI0B K IpeaocTaBie-
HUIO TIPaB MOJb30BAHUSI YYACTKAMU HENP TOJIBKO
rpyrnmnamM KOMITaHUM.

Tak, B HopBeruu B cepenune 1970-x rogoB ObLIO
MIPUHSATO IIPUHIUIIMAILHOE PEIICHUE O MPEaoCTaB-
JICHUU MIpaB MOJIb30BaHMUS y9acTKaMU HeIp TpymHIiaM
KOMITaHUI, Yallle BCEro SIBJISIIOIINXCS KOHKYpEeHTa-
mu [5]. CnenctBueM 3Toro crajio ¢hhopMUpOBaHUE B
onpenen€HHOM CMBICIE BHYTPpeHHE KOHKYPEHIINU
(BcrencTBue TepeKpECTHOro “ayamrta” pelmeHuil u
MPEMIOXEeHUIT) TIpU peaiu3alii MPOEeKTOB OCBOES-
HUSI y9aCTKOB Henp. B pesynbraTe Ha IPOTSKEHUU
JUIMTEJIbHOTO BPEMEHU OTMEYaeTCsl yCTOMUMBast TCH-
JIEHIIMSI CHIDKEHUSI OTHOCUTEJILHBIX (10 CPaBHEHUIO
C UCTOPUYECKUM TPEHIIOM, CBSI3aHHBLIM C yBeJIMYe-
Ne 7

TOM 93 2023



Ob UBYYEHHNU 1N OCBOEHNHA

HUEM DIYOUHBI MOPSI TIPY BOBJIEUEHUU BCE HOBBIX 3a-
JIeXel) yaelbHbIX u3AepKeK (IIpy ux o0IleM pocTe).
B To ke BpeMsi peanuzaiysi ToJoOHOIo Moaxoaa He
MOXET aBTOMATUIECKU 00ECIIeYNTh TOCTUKEHUE Ha -
LIMOHAJIBHBIX HAYYHO-TEXHOJOTMYECKUX MPUOPUTE-
TOB. DTy 3ajady IpU3BAHO pellaTh TOCYIapCTBO,
y4acCTBY B OIIPENEIEHNN U PETYIMPOBAHUY COOTBET-
CTBYIOIIUX IIPOLIEAYP, HAIIpaBJICHHBIX HAa pa3BUTHE
OT€YECCTBCHHOT'O HAYYHO-TEXHOJIOTNYECKOI'0 ITOTCH-
yana.

B coBpeMeHHOIT 5KOHOMUKE B OCHOBE PETYJIUPO-
BaHUS TIPOLIECCOB U3YyUYEeHUSsI, OCBOEHUS U UCTIOIb30-
BaHUS TIPUPOMHBIX PECYPCOB, MPEXIE BCEr0 MUHE-
PaIbHO-CBHIPbEBBIX, JIEKUT, KaK MPaBUIO, LIEJIOCTHAS
cucTteMa HOpM, TIpaBWI U MPOLIEIYp C LEeblo pele-
HUS IIAPOKOTO KOMILJIEKCAa HAYYHO-TEXHUYECKUX U
colMagbHO-3KOHOMMYecKuX 3aaad. [1pu popmupo-
BaHWU MOJIOOHOM CUCTEMBbI Kax1asi CTpaHa IMPOXOAUT
cBoii myTh. Ero ocoGeHHOCTM omnpeneisTioTcd He
TOJIBKO MPUPOIHBIMU, HO U KYJIbTYpPHO-UCTOpUYE-
CKMMMU YCJIOBUSIMMU (C YUETOM HALIMOHATBHBIX TPAIU-
1IMI yyacTus rocyaapcTBa B JaHHBIX MIpolieccax), po-
JIbIO, KOTOPYIO UTPAaeT MUHEPATIbHO-CHIPhEBOI CEK-
TOP B 9KOHOMUKE.

CylIecTBYIOT IBa MPUHLUUMHWAIBLHO Pa3TIUYHBIX
rmoaxona K hOpMUPOBAHUIO TTOTOOHOM CUCTEMBI (aB-
TOP TIOMIEPKUBAET TPEMTOKEHHOE aMePUKaHCKIM
uccienopatenieM O. SIHrom omnpenejiieHue NaHHOI
CUCTEMBI KaK “pecypcHoro pexuma” [6]):

* JOMMHMpPOBaHME TOCYyIapCTBa B KaUeCTBE MpsI-
MOTO yJ4aCcTHUKA Ha BCeX CTagusIX (CHUCTeMa LeHTpa-
JIM30BAaHHOTO TJTAHWUPOBAHUS U YIIPaBJICHUS);

* Ha OCHOBE HOPM, TIPABWJI U TIPOIIEITYpP THOKOTO
B3aMMOJEUCTBUSI OCHOBHBIX YIaCTHUKOB — rocymap-
CTBa, KOMITAaHUII — MPUPOJIO- U HEAPOIOIb30BaTe-
JIeit, a TaKKe pa3IMIHBIX OpTraHU3allnid, TTPeaCcTaBIsI-
IOIIMX WHTEPEChl PErMOHAIBHBIX, KOH(MECCMOHAb-
HBIX U MIPOYMX COOOIIECTB I'pakIaH CTPaHBbI.

B Hacrosiee BpeMsI B MUpe TIEpBBI TTOIXOMI
BCTpEYaeTCsl CKOpee KaK MCKIIIoUeHNEe, TOMUHUPYET
BTOpOit TToaxon. OCHOBHOE pasiudre MeXay HUMU
OOYCJIOBJIGHO CTENEHBbIO BOBJIEYEHHOCTH TOCyIap-
CTBa B paccMaTpuBaeMble IIpolecchl. IIpsmoe yya-
CTUe TOCyIapCTBa, KaK MPaBujio, UMeeT MECTO B CITy-
yae ero JOMUHUPOBAHUSI B COOCTBEHHOCTU aKTUBOB
KOMITAaHUI M XO3SIACTBEHHBIX CTPYKTYp, BOBJICUEH-
HBIX B JOOBIYY U MCIOJIb30BaHME KPUTUUECKU BaK-
HBIX JIJISI 9KOHOMUKU CTPaHBI U €€ CyBepeHUTEeTa 0~
JIE3HBIX MCKOITA€MBIX, a TAK3Ke TeX BUIOB IIPUPOTHBIX
pPECYPCOB, KOTOPBIE OMPEACSIONIM 06pa30M BIIUSI-
IOT Ha €€ COIMaJIbHO-3KOHOMMUYECKOE Pa3BUTHUE.

K momoOGHBIM KPUTUUYECKU BAKHBIM IOJIE3HBIM
HUCKoITaeMbiM B Poccum OoTHOCSITCSL yIJIEBOIOPOIBI,
peaKue W peaKo3eMeTbHbIe MUHEPaIbl 1 METaJIIbI, a
TakKe ypaHcoAep:Kaluue pydbl U MuHepaibl. [lpu
9TOM, K COXAJIEHUIO, TIPSIMOE YYacTUe TOCy1apcTBa B
BOIIPOCAX, CBSI3aHHBIX C UX U3yUEHUEM, OCBOCHHUEM U
KCIOJIb30BaHUEM MOXHO OXapaKTepU30BaTh KaK HO-
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MUHAaJIbHOE. DTO OOBSICHSIETCS TEM, UTO IIPUCYTCTBUE
rocygapcTBa B COOCTBEHHOCTH aKTHMBOB JIOOBIBAO-
IIUX KOMITAHUI He MOAKPEIJIeHO HOpMaMU U MpaBy-
JIaMH1, HalleJICHHBIMU Ha JOCTVDKEHHE COLIMAIbHO-
9KOHOMMYECKOM OTOAa4YM IIOJIE3HBIX MCKOITAEMBIX U
WX UCTOYHUKOB, KOTOPbIE MPENOCTABJICHBI KOMIa-
HUSIM B IIOJIb30BaHME, a TAKXKE COOTBETCTBYIOIIMMU
MpoleaypaMy TOCYyIapCTBEHHOIO PeryJIMpoOBaHUsS U
MOHUTOPHWHIA. YBbI, MpeodagaHue YMCTO PHIHOY-
HBIX poLeayp He obecrieurnBaeT IBUXKEHUE B COLIM-
aJIbHO 11eJIECOO0pa3HOM HallpaBICHUU.

CoBpeMeHHBIIT IPHOPUTET — CONMAJIbHAS IIEHHOCTD
MPUPOJHBIX pecypcoB (MOJIE3HBIX MCKOMaeMbIx). Kax-
nIasi ctpaHa, 1 Poccus 3mech He MCKITIOYEHUE, CTpe-
MUTCA OPraHU30BaTh MPOLECC OCBOCHUA U UCIIONIb-
30BaHUSI CBOETO MPUPOIHO-PECYPCHOIO MOTEHIIMAJIA
TaKMM 00pa3oM, YTOOBI 00ECIIEYNTh pellleHue KOM-
IUIeKCa BSKOHOMMYECKUX, BHYTPUIOIUTUYECKUX,
TEXHOJOTMYECKUX, COLMAJIbHBIX M IIpOYMX 3ajaad.
OpueHTanys Ha JOOBIYY TOTO WM MHOTO BHUAA MO-
JIEBHBIX MCKOIIA€MBIX TOJBKO C IIeJIbIO BBIITyCKa
onpeneEHHBIX BUIOB NPOAYKIIMM, ITyCTh U CTpaTe-
TMYECKM BAKHBIX, HAIIPUMED, C TOYKU 3PEHMS TOCTH-
KEHMST TEXHOJIOTUYECKOIO CYBEpPEHMUTETA, a TAKXKE MO~
JIy4EeHMsI JOXOMOB JIUIIb B BUAE HAJIOTOBBIX ITOCTYII-
JIEHUi1, IIpUCyIla, CKopee, 3II0Xe MHIYCTPUATBLHOTO
pa3BUTHS 1 HE OTBEYAET B IIOJIHOI Mepe peainsiM ce-
rogHsmHero aHsA. O4YeBMAHO, YTO 3HAYMMOCTb U
POJIb COCTABJISIONINX COLMAIBHOM LIEHHOCTH C Tede-
HUEM BPEMEHMU CYIIIECTBEHHO MEHSIIOTCSI — BCE OOJIb-
lee BHUMaHUE aKILEHTHUPYETCS Ha BOIIPOCAx YCTOM-
YUBOCTU (PYHKIIMOHUPOBAHUS CPEAbl OOMTAHMS de-
soBeka. IlepeyeHb HOBBIX LIEHHOCTHBIX KPUTEPHUEB,
M3BECTHBIN KakK “llesn ycToituuBOro pa3BuTusi”, Co-
craBisieT ocHOBY noaxona OOH k ompeneneHuio u
BBIpaOOTKe myTer mx moctikeHns [7]. Komoccams-
Hasl poJIb B pELIEHNUM 3TUX 3a1a4 IPUHAIJICKUT Pery-
JIMPOBAaHUIO UCITOJIb30BaHUS IIPUPOTHO-PECYPCHOTO
MOTEeHIIMAJA.

Ha myTu K mOCTMXKEHMIO COLIMaIbHOM 1IEHHOCTHU
U3Yy4EeHUsI, OCBOCHMSI U UCIIOJb30BAHUS TTPUPOIHO-
pecypcHOro ITIOTeHIIMala 3HAYUTEIBbHO TpaHCchop-
MUpPYETCS comep:KaHUEe TIOHSITUS “‘pallMOHAIIBHOE
MpUPOIO- W HEAPOMNOJb30BaHUE”. DTO CBSI3aHO C
TE€M, YTO TIOMUMO ITOJTHOTHI M3BJICUCHUS TTOJIE3HBIX
HMCKOMAeMbIX U3 HEZIP, a TAKXKE COOIIONCHMUS YCIOBUI
OXpaHbl OKpYyXamlleil cpeabl U 6e30IacHOTO Beae-
HUS paboT, He MEHBIIIYIO 3HAYMMOCTh ITIPUOOpETAIOT
BOTIPOCHI CTUMYJMPOBAHUSI WHHOBAIIMOHHBIX TIPO-
LIECCOB, a TaKXKe COAeMCTBUS (POPMUPOBAHUIO YCIIO-
BUI U MPEINOCHUIOK YCTOMYMBOTO COIIMATbHO-3KO-
HOMMWYECKOTO Pa3BUTHSI.

13

IIpencraBneHne O HAIOJTHEHUN TIOHSTHUS “‘CO-
[MaJTbHast ICHHOCTh” B COBPEMEHHBIX YCIOBUSX TIPH-
MEHUTEIHFHO K TOPHOMOOKIBAIOIIECI TTPOMBITIIIICHHO-
CTH MOXHO TIOJIYYUTh, aHATTU3UPYS JOKYMEHTHI CTpa-
TETMYECKOTO XapaKTepa, OIpeaeIsTIoNIe TCHICHIINT
pa3BUTHS 3TOI OTpaciiM, a TakKKe U3 OTYETOB IyO-
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JIMYHBIX KOMITAaHU B TAKMX cTpaHaX, kak Hoperus,
Kanana, CIIIA, Asctpanus. Harmpumep, B “HopBex-
CKOIt TexHoJorndeckoit crparerum XXI Beka” orme-
yaeTcsl, YTO “...Ha KOHTMHEHTaJbHOM lIeJibdhe cTpa-
HbI JIETKO U3BJIEKAEMbIE PECYPCHI YTJIEBOAOPOIOB MO~
JOIIIM K KOHILy. OcTaBIlIMecss pecypchl BBI3bIBAIOT
HEOOXOAUMOCTb CO3JaHUSI M TIPUMEHEHMSI HOBBIX
TEXHOJIOTHM, a TakKe (POpPMUPOBAHUS HOBBIX MpakK-
TUK JOCTVKEHUSI 8bICOKOU COUUANbHOU 0mOa4u 8 npo-
yecce ux oceoenuss (Kypcus — aBT.). K ynciy ocHOB-
HBIX COCTaBJSIONINX NAaHHBIX MPOILIECCOB OTHECEHBI:
1) co3gaHue LIECHHOCTH B poliecce 10ObIUM, TIOVMCKOB
¥ pa3BeIKu; 2) odecIieueHre BEICOKOIM 3Hepro3dex-
TUBHOCTU Y 3KOJIOTUYHOCTU MPOU3BOACTBA; 3) co3na-
HHUE LIEHHOCTU B TIpOliecce 3KCIOpTa CO3IaBacMbIX
TEeXHOJIOTWIA; 4) co3maHue 1IeHHOCTU B TIpoliecce Mo-
TOTOBKM KaJpoOB W Pa3BUTHUS HOBBIX KOMIIETEHIIMIA.
PazBuTne TEXHOJIOTUYECKUX KOMMETEHIIMM TIpe-
CTaBJIsieTCsl BCE 0ojiee KPUTUUECKN BaXKHBIM C TOUKU
3peHUs TIpoliecca 3aMellIeHrs U MOCEAYIOIEro pa3-
BUTHUS, HAIPUMEpP, MPOILECCOB MOJYYSHUSI BO300-
HOBJISIEMOI (IIPUJIMBHOI M BeTpOBOi1) aHeprum” [8].

OueBUIIHO, UYTO B X0[ie (DOPMUPOBAHUS COLIMATIb-
HO-1IEHHOCTHOTO TOAX0Aa MOTYT ObITh JOCTUTHYTHI
YHUKaJbHbIE HAYYHbIE, TEXHOJIOTUUECKME U TIpodec-
CUOHaJIbHBIE pellleH!s U KoMIleTeHIIuu [9], uMmero-
1I1e IIUPOKYIO chepy IPUMEHEHUS C TOYKU 3PEHUS
JIPYTMX CEKTOPOB HAIlMOHAJIbHOW YKOHOMUKU. 3Ha-
YUTEIbHAsA 4YacTh 3TUX 3((EKTOB peanusyeTcsl He
TOJIBKO W HE CTOJIbKO B paMKaxX CTpaHbl B 1IE€JIOM,
CKOJIBKO Ha JIOKQJIbLHOM YPOBHE — B HETIOCPEICTBEH-
HOIi OJIM3OCTU OT MECT U3Y4YeHUsI, OCBOCHUS U TO-
CJIETYIOIIETO UCITOJb30BaHUSI TIPUPOIHBIX PECYPCOB.
JlaHHOE€ 00CTOSITENBCTBO HAIILIO OTPAKEHUE B OTeUe-
CTBEHHOI HOPMOTBOPYECKOM TpaKTHKe: TaK, B “KoH-
HeMnuMn TexHonormueckoro pasputus no 2030 roma”
(pacniopsixeHue [1paButenbctBa Poccuiickoii @ene-
pamuu ot 20 masg 2023 r.) oTMedaeTcsl, 9YTO 0COOYIO
pOJib MPU3BaHbI UTPATh CKBO3HbIE TEXHOJIOTUH, 3HA-
YUMBbIE IJIsI MHOTUX OTpacjieil SKOHOMMKM, a TaKxKe
3aMycK TPOMBIIUIEHHBIX METampoeKToB, pealn3a-
111S1 KOTOPBIX 00eCTeYnBAET JOJTOCPOUHBII 3aKa3 Ha
BHEIpEHNE KPUTUYECKUX TexHoaoruit [10].

Ha ocHoBaHUM U310XEHHOTO MOXHO paclIMPUTh
paHee BBEAEHHOE HAMM IIOHSTHE “OOIIEeCTBEHHOM
nexnHoctu Henp” [11]. ITox HUM Herecoodpa3Ho 1Mo~
HUMaTh COBOKYITHOCTb BCeX 3((HEeKTOB — IKOIOTU-
YeCKMX, COLMATbHBIX, SKOHOMUYECKNX, TEXHOJOTH -
yecKUX (KakK MpsIMbIX, TaK U KOCBEHHBIX), TOCTUXKE-
HHME KOTOPBIX OOYCIOBJICHO U3YYEeHNEM, OCBOEHUEM
¥ WCIOJb30BaHUEM OIIPEAeIEHHBIX BUIOB IIPUPOI-
HBIX M MUHEPAJIbHO-CHIPLEBHIX pecypcoB. BakHas
0COOEHHOCTHh TaKOI METPUKU — €€ HalleJICHHOCTh Ha
JIOCTIDKEHWE HOJITOBPEMEHHOM COLIMaIbHO-3KOHO-
MMUYECKOI YCTOMUMBOCTU.

OcCHOBOI cUCTEMAaTHU3allMU TTOIXOO0B K (DOpMU-
pPOBaHUIO COLMAILHO-OPUEHTUPOBAHHOM HaIlpaB-
JIEHHOCTU OOOBIYM M MCIOJIb30BAHUS ITPUPOTHBIX
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PECYPCOB MOXET CIY>XUTb COBpEMEHHasi SKOHOMU-
yeckas Teopus npana [12] (B e€ paMKax JIEKUT U yII0-
MUHaBIIASICS OLIEHKA “pECypPCHBIX PEXKMMOB”, TIPE/ -
noxeHHass O. Sfurom). [ns Poccum kputuyecku
BaXKHbI aHAJIM3 U OLIEHKA BO3MOXHOCTEN paciimpe-
HUsSI 00JIaCTU TIPUMEHEHUS TPakIaHCKO-TIPaBOBBIX
(IOTOBOPHBIX) OTHOIIIEHU B TAHHOM HampaBJIeHUM.

“PecypcHoe NpoKJIATHEe”: BAHOBATDI He MPUPOIHbIE
pecypchl, a colmajbHble HHCTUTYTBI. OTCYTCTBUE 11e-
JIOCTHOTO TIoAxXoma K (OpMUPOBAHUIO M Pa3BUTHIO
CHCTEMBI HOPM, TIPAaBWJI M TIPOIIEIYP, HAITPaBICHHBIX
Ha obOecriedyeHre MO3UTUBHON TUHAMUKHU COLIMAJb-
HOI LIEHHOCTU MPUPOIHBIX PECYPCOB, B TOM UMCIIE
Henp, HEeM30eXKHO BEAET K BOBHUKHOBEHMIO CITOKHO -
ro COLMATbHO-3KOHOMMYECKOTO Heayra — “pecypc-
HOTO IIPOKJISITUS .

IMoxanyit, onHa 13 HanboJIee LIUTUPYEMBIX pabOT
o npobyieMaM opMUPOBAHUS COLTUATBHOMN LIEHHO-
ctu — uccnegoBanue P. Otu [13]. OH paccMaTpuBaeT
BOIPOC COLIMAJIbHOI OTAaYu OT TIPUPOMHBIX PECYP-
COB B KOHTEKCTE “pEeCypCHOrO MPOKJISAITUS 1 MOKa-
3bIBA€T, YTO MOCJenHee OOYCIOBJIEHO HE CTOJbKO
MpolieccaMu U3y4eHUsl, OCBOEHHS U UCTIOIb30BaAHUS
MPUPOIHBIX PECYPCOB KaK TaKOBBIX, CKOJILKO MTPOBa-
JIJaMM B CO3IaHUU CUCTEMbI HOPM, MPaBWJI U Mpolle-
Ilyp, C HUMU CBSI3aHHBIX.

IIpu pemieHny 3TUX 3a4a4 BOZHUKAET OYEHb BasK-
Hasl IpUHLMIINAJIbHAS pa3BUJIKa B IIoaxomax K ¢op-
MUPOBAHMIO U peaJin3allii COBPEMEHHOI ColMallb-
HO-3KOHOMMYECKOM NoauTuku. KioueBoil BOIIpoc:
KakuM oO0pa3oM CTpaHa, pacIiojlaralpoliasi 3Ha4u-
TeJIbHBIM TTPUPOIHO-PECYPCHBIM MOTEHIIMAIOM, MO-
KET JOCTUYb YPOBHSI COBPEMEHHOI1 BBICOKOTEXHOJIO-
TUYHOM COLMAIbHO-OPUEHTUPOBAHHON SKOHOMUKU
M Jaxe ero ImpeB30iTn?

CTOpPOHHUKY IIePBOIi IPyIIIEI HOAXOAOB IIPEOI0-
JIEHUSI “pecypCHOTO IIPOKISTHSA” (TpaguLMOHHOE
HampapJIEeHUE), CKOpee, OTAaayT IPEeAIrouYTeHIe Me-
paM, HalpaBJIEHHBIM Ha IIPOLECCHl U3YYEeHUSsI, OCBO-
€HUSI 1 MCHOJb30BaHUS MPUPOIHBIX PECYPCOB IS
MPEeUMYIIECTBEHHOIO Pa3BUTUS APYTUX, KaK IpaBU-
JIO, IPpUHLMINAJIBHO HOBBIX HampaBJIeHU U cdep
XO3SIMCTBEHHOM AedrenbHOCTU. Hampumep, pa3Bu-
TUIO NPUHILUIIAAIBHO HOBBIX OTpacjeil U Mpous-
BOJICTB T10 BBIITYCKY OTCYTCTBOBaBIIIMX paHEe BUIOB
toBapoB. CyTh peajln3yeMOoro MMHU Moaxoda OymeT
COCTOSITh B pElLIICHUH TTPO0JIeM pa3BUTHUSI HOBBIX Ha-
npaBJeHUN U chep XO3IUCTBEHHOM IeITeIbHOCTU B
paMKax MOJUTUKU, OCYIIECTBISIEMON MNperMYyIle-
CTBEHHO 3a CYET NMPUPOTHBIX pecypcoB. Takoii momu-
XOIl CBSI3aH C WU3BSITUEM [IOXOAOB, IMPEXIE BCETO
PEHTHOIO XapakTepa, W IepepacnpencjieHUeM UX B
MHTEpecax HOBBIX CEKTOPOB 9KOHOMUKU U chep XO-
39MCTBEHHOM AESATEIbHOCTU.

CTOpPOHHUKY BTOPOI IPyIMIbI MOAXOAO0B (pacIIm-
peHHOE MOHMMAaHNe) B MHTepecax MOoCTyIaTeIbHOTO
COLIMAJIBHO-2KOHOMUYECKOIO Pa3BUTUI U TTOCIEN0-
BaTEJIbHOM peain3aluu COLUMaIbHOM LIEHHOCTHU P -
Ne 7
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Ob UBYYEHHNU 1N OCBOEHNHA

POIHBIX PECYPCOB, BHE BCSIKOTO COMHEHUS, OTIAIYT
MPEeAnoYTeHUe MepaM MOJIUTUKU, peau3yeMoit
“mpu momonu”. DTO OymeT O3HAyaTh aKIEeHT Ha
dbopMuUpoBaHe COBPEMEHHOTO MAIIMHOCTPOEHUSI, a
TakXe HAyKOEMKOTO BBICOKOTEXHOJIOTHMYHOTO Cep-
BUCHOTO CEKTOPA U 00pa30BaHMsl, KOTOPhIE HE TOJIb-
KO MOTYT COJOENCTBOBATh Pa3BUTHUIO MPUPOTHO-PE-
CYPCHOTO CEKTOpPa SKOHOMMKH B HOBOM COLIMAJIbHO-
SKOHOMUYECKU OPUEHTUPOBAHHOM KayecTBE, HO U
OyoyT CIIOCOOCTBOBATh CTAHOBJICHUIO IITUPOKOTO
CIIeKTpa NPOU3BOACTB U chep AeATEIbHOCTUA B MUHTE-
pecax IPYrux CEKTOPOB SKOHOMMKM U COLIMAIbHOM
cdepnl. B aToM ciydae UCONIb30BaHNE PEHTHBIX J10-
XOIOB MMeEET M3Ha4yajbHO lIeJIEOPUEHTUPOBAHHBIN
XapakTep 1 HallpaBJI€HO Ha pellieHe HayYHO-TEXHMU -
YeCKUX IIPOo0IeM.

B »T0i1 cBSI3M ITPUMEHUTEIIFHO K He(Tera30BBIM
pecypcam otMmevaercs [14], 9TO B OCHOBHBIX MUPO-
BBIX IIEHTPax IOOBIYM YIJIEBOOOPOIOB KOMILIEKC
YCJIOBUI IO MCITOJIb30BAHUIO PETMOHAIBHOIO Hayd-
HO-TE€XHUYECKOIOo IOTeHIIMada BXOAUT B YUCIIO 00sI-
3aTeJIbHBIX YCIOBUM. DTU YCIOBUS OOECIICYMBAIOT
MOJy4YeHUEe 3HAYMTEJIbHBIX BBITOJI TEMU PETMOHAMU,
Ha TEPPUTOPUU KOTOPBIX OHM peau3yloTcsd (K UX
YHMCJIy OTHOCHUTCS pOCT KBaTM(pUKaALIUU padoueii cu-
JIbI, Pa3BUTUE CMEXHBIX WU JTOMOJHSIOIINX IPOU3-
BOJCTB U c(hep IKOHOMUUECKOM eI TeIbHOCTH).

B pabotax yunuiickux kosuier [15] ybeautenbHO
MoKa3aHo, YTO MPOIECC OCBOCHUS MUHEPaIbHO-ChI-
PBHEBBIX PECYPCOB BOBCE HE BEAET K “TIPOKIISITUIO”, TO
€CTb K CTarHaIyu, a 3aTeM U XpOHUYEeCKOMY OTCTaBa-
HHUIO B COLIMAJIbHO-3KOHOMMWYECKOM pa3Butuu. M3-
6exaTb 3TOro MoMoraeT HaJudue YCTOMYMBBIX MH-
CTUTYLMOHAJILHBIX paMOK, B TOM YHCJIe “pecypCHOro
pexuma” 1 3¢pHeKTUBHOIO “IIpolecca o0ydeHus:” —
rnepegayv TMepeloBbIX HAYKOEMKMX TEXHOJOTUI,
3HAHUM 1 HaBBIKOB B IpyTUE CEKTOPA 9KOHOMUKMU.

IIpu pa3zBUTUM apKTUYECKUX TEPPUTOPUI Upe3-
BbIYAallHO BaXXHO Takke oOecrieueHue B3auMOoJeii-
CTBUS Ha MEXPETrMOHAIBHOM ypoBHe [16]. D10 npen-
roJiaraeT OTXOA OT CTapoi, Y3KOOPUEHTUPOBAHHOI
MPaKTUKU, BCELEO ONpeAesseMoil MpOoILIbIM pa3-
BUTHEM U OCHOBAHHOM Ha MPEUMYIIECTBEHHOM y4a-
CTUU TOJILKO KPYTMHBIX KOMITaHUU. [IpuMeHuTEIbHO
K Hallleli cTpaHe 3TU COOOpaXeHUsI KOHTPAaCTUPYIOT,
Hanpumep, ¢ oleHkamMu A. JIuH4Ya, KOTOPBI yTBEp-
Xmai, uro “maxe ecau Poccust chopmupyet appek-
TUBHBIE U OECHPUCTPACTHBIE MHCTUTYTHI AJISI CAMbIX
pa3JIMYHBIX MHBECTOPOB, Oapbepbl B BUIE YPE3BbI-
YaitHO BBICOKHMX U3JEPKEK MPOU3BOACTBA MTPU CO3/1a-
HUU MHGPACTPYKTYPHBIX OOBEKTOB U Pa3BUTUM yla-
JIEHHBIX pernoHoB Cubupu Bc€ paBHO OyOyT UMEThb
Mecto” [17]. O4eBUOHO, YTO TaKO OOMHOCTOPOHHUIA
B3[JISIL BO MHOTOM OCHOBAH Ha CJIOXMBIIMXCS yCTa-
PEBIIUX UHIYCTPUAIbHBIX MPAKTUKAX U JaEKOM OT
00OBEKTUBHOTO B3IJIs1/1a HA Pa3BUTUE SKOHOMMKU Ha-
1€ CTpaHHI.

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

609

B coBpeMeHHOIT 5KOHOMUKE BCE OOJIBIIYIO 3HA-
YUMMOCTb MPHOOpPETAET MOAX0d, B paMKaX KOTOPOIo
3HAYUTEIbHbIC YCUINS BCEX aT€HTOB, BOBJICYEHHBIX B
IIPOLECCHl OCBOCHMSI IPUPOIHEIX PECYPCOB, HalIpaB-
JICHBI Ha TIOUCK 3(pPEKTUBHBIX PEIICHU, YYUTHIBA-
IOLIUX JIOKaJIbHbIE OCOOCHHOCTHU [18] 1 opueHTUpO-
BaHHBIX HAa TPEHbI YCTOMYMBOIO 3KOJIOIO- U COLIU-
aJIbHO-3KOHOMMYECKOIO Pa3BUTUS B IOJITOCPOYHOIM
IIEPCIIEKTUBE.

IIpoekTbl MOJHOTO WHUKJIA: B OCHOBE YCHEUIHOTO
TMPUMEHEHUs] — COBPEMEHHAS CCTEMA HEIPOMOJIb30Ba-
Hua. PopMupoBaHME W peaau3anus COLMAaTIbHO-
9KOHOMMWYECKOU MOJUTUKU “TIPU MOMOIIU~ BCTpan-
BaHUSI B He€ MPOLIECCOB TOOBIYM U UCTIOIb30BaHUS
MPUPOIHBIX PECYPCOB HauboJjee pe3yjibTaTuBHA MPU
peaqu3aluy MPOEKTOB MOJHOIO IMKJIa, CBSI3bIBAIO-
X BOCAWHO HAYYHYIO, KaApPOBYIO, TEXHOJOTHUYE-
CKYIO COCTaBJISIOIIME HA BCEX ITAIAaX CO3JAHUS CO-
LUAJILHOUN LIEHHOCTHU.

CucreMa 1LIEHTPaJIM30BAHHOIO TUIAHWPOBAHUS U
yIIpaBJIeHUS Npeanoaaraja JOMAHUPOBAHUE TaK Ha-
3pIBA€MOTO 0000ImEHHOTO TTomxoaa. Ero cyTe cocTo-
sijTa B peIlIeHWY OCHOBHBIX ITPOOJIEM U3Yy4YEeHUS, TTPO-
W3BOJICTBA U UCTIOJIb30BAHUS IPUPOITHBIX PECYPCOB B
paMKax 3KOHOMWUKM B LIEJIOM Ha OCHOBE KPYITHBIX
MEXXOTPAaCJIEBBIX IPOEKTOB U TTporpamMM. Takoii mom-
XOJl UMEET MPaBO Ha CYyIIECTBOBAHUE U B COBPEMEH -
HBIX YCJIOBUSIX — B paMKaX CUCTEMbI UHAUKATUBHOTO
TUIaHUPOBAHMS, HO yXKe He KaK OCHOBHOM, a KakK J0-
MOJIHSIOIIUN U OPMEHTUPOBAHHBI B OoJbliIeit Mepe
Ha pPEUICHUE KPUTUYECKU BAXHBIX U CYBEPEHHO 3HA-
YUMBIX TTpo0JieM 1 BompocoB. K ux ynciay B HacTOsI -
mmee BpeMsi, 6€3yCI0BHO, OTHOCUTCS TeMATUKa, CBSI-
3aHHAsl C OCBOEHUEM UM HCIIOJIb30BAHUEM DPEOKO3€-
MEIbHBIX METAJIJIOB M MaTepUaIOB HA X OCHOBE.

OcyliecTBlIeHUE TTPOEKTOB MOJHOTO LIMKJIA Mpel-
ToJjlaraeT ToCyIapCTBEHHOE PeryJIMpOBaHUE TPOTSI-
KEHHBIX TPAHCPETMOHAJIBHBIX IIETTOYEK peaTM3alliu
couMagbHOM 1IeHHOCTH [19]. B ocHOBE ycrienrHoCTH
co3manus M (PYHKIIMOHNPOBAHUSA TTOTOOHBIX IEITO-
YeK JIEXKUT 3pHEeKTUBHASI CUCTEMa IrOCyIapCTBEHHO -
ro peryiupoBaHusi. I[IpuMeHUTENbHO K MOJE3HBIM
HMCKOMAaeMbIM OCHOBHBIMHU €€ COCTaBJISIOIINMHM SIB-
JISTIOTCST:

a) TIPUHLIMIILI JOCTYIIAa K yJacTKaM Help (BO BCEM
MUpE OOCTYIl Ha OCHOBE ayKIIMOHHOTO MpPUHIMIIA
“KTO0 0OJIBIIIe 3aIJIaTUT’ — CKOpee UCKIIOUYeHUE, He-
K€V TIPABWJIO; TP OTOM MTPAKTUKYIOTCSI (POPMBI CO-
y4yacTUsl HECKOJIbKUX HeIpOIoJib30BaTesIeii, paBHO
KaK 1 ompenesieHne 1eJiecoO0Opa3HbIX TPAHUII yIacT-
Ka Hellp UCXOMsl U3 OTMEUYEHHBIX BBIIIEe IIEHHOCTHBIX
KPUTEPHUEB, a HE TOJIBLKO Ie0JIOTUYECKUX TPAHMUIL);

0) KOMILJIEKC HAyYHO-TEXHUYECKUX YCJIOBUI U3Y-
YeHUs W OCBOCHWS YYacTKOB Hemp (cioma BXOIST
YCJIOBUSI JOCTVKEHUSI HAyYHO-TEXHUYECKOTO YPOB-
HSI VI TMHAMUKA B TeYCHHE pacCMaTpHUBaeMOro Iepr-
0l1a BpeMEHMN);
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B) HAJIMYMe KOMIUTIEKCHBIX (MEXOTPACIIeBBIX) Op-
TaHOB TOCYIapCTBEHHOTO PETYJIMPOBaHMs, KaK TIpa-
BUJIO, MMEIOIINX TMOJIHOMOYHBIE O(UCHI B MecTax
U3y4eHUs] ¥ OCBOCHMS YIACTKOB HEIP, COMEPsKAIIIIX
oIpeneIEHHBIC TTOJIe3HbIe NCKOTIaeMBbIe.

He MeHee BaxXHO U TO, 4TO TTOAX0A K DOPMUPOBA-
HUIO U OCYILIECTBJICHUIO TTOJOOHBIX MPOEKTOB IOJI-
HOTO LIMKJIA TIpearnoaaraeT HeoOXOAMMOCTh y4acTusl
B MX OOCYXIOEHUHM U TIOCIIENYIOIIEM MOHUTOPUHIE
peanu3anumM TpEX CTOpPOH (rocymapcrBa, Om3Heca,
ob1iecTBa).

KpymnHble KOMITAaHWUU TOJKHBI UTPaTh POJb CU-
CTEMHBIX MHTETPAaTOPOB, BHEAPSTH II€PEIOBBIE TEX-
HOJIOTUHY, 3HAHUS U ONBIT UX TpruMeHeHus1. Kak mpa-
BIJIO, 3TO ydacThe B HambOojiee KaIUTATOEMKOM M
TEXHOJIOTMYECKU allpOOMPOBAHHOI YacTU IPOEKTa.
B 10 Xe BpeMst HayKOEMKUE TTPOU3BOICTBEHHO-CEP-
BUCHBIE KOMITAHWY BBITIOTHSIOT POJIb UHUILIMATOPOB
CO3JaHUs U NPUMEHEHUSI COBPEMEHHBIX IPUKIIaI-
HBIX 3HAHWM Y TEXHOJIOTUIA, YIUTHIBAIOIINX OCOOEH-
HOCTU KOHKPETHBIX IIPUPOIHBIX 1 MUHEPAJIBHO-ChI-
PBHEBBIX PECYPCOB U OOBEKTOB MX JIOKAJIU3ALINH.

Poinw rocymapcTtBa — dopMupoBaHUE M MOAACP-
>KaHUE YCIIOBUIA pa3BUTHS aIcKBaTHOI OpraHu3amu-
OHHO-3KOHOMHYECKOM Cpedbl, CIOCOOCTBYOLIEH
cHUHepreTndeckKnM 3ddekram; onpeaeicHrue 1 mpo-
JIBIDKEHHE TPUOPUTETOB HAYYHO-TEXHUYECKOM IO-
JIMTUKY Ha BCEX CTAOUsIX Mpoliecca U3yYeHUs, OCBO-
€HUS M NCITOJIb30BaHUS IIPUPOIHBIX pecypcoB [20].

KimroueBast pojib B 3aKpeIUIEHU U IIPOIBYLKEHUN
OTMEUEHHBIX BbIIIE MPUHIIMIIOB U ITOAXOI0B, OCO-
OEHHO B ClIydyae KpUTUYSCKU Ba>KHBIX TTOJIE3HBIX MC-
KOIMaeMbIX, IPUHALJIEKUT IIPUPOTHOMY, PECYPCHO-
MY U IIpeXIe BCEro TOPHOMY 3aKOHOOATEIbCTBY [21].
Cpenu 1epBoOYEpEIHBIX HAIpaBJICHU €ro pa3BU-
THsI, TOUYHEE, IIPUBEICHUS B COOTBETCTBUE C COILIM-
aJIbHO-1IEHHOCTHBIMM KPUTEPUSIMH, CIEIYET OTME-
TUTb HEOOXOTUMOCTb:

* pacIIMpeHUs] paMOK U TpaHUIl TIPUMEHEHUS
rpaXkIaHCKO-IIPABOBBIX OTHOIIEHUW B IIPUPOAO- U
HEAPOIOIb30BaAHUN;

* co37JaHUsl B MaKpoOperMoHax CTpaHbl MpaBoO-
MOYHBIX 1 TIOTHOMOYHBIX MEXOTPACIEeBBIX IIPeacTa-
BUTENBLCTB (benepaqbHbIX OPTaHOB BJIACTH, OCY-
LLIECTBJISIIOIIUX MPOLIeCC MPEeI0CTaBIeHUS U MOHUTO-
pMHTa TIpaB MOJIL30BAHUS TIPUPOTHBIMU PECYypCaMM;
CO3MaHUS CETU LIEHTPOB XpaHEeHUS 1 JOCTYITIa K JaH-
HBIM, BKJIIOUYasi MH(hOpMaIIMIO O TPOBEIEHHOM paHee
TIOVICKE M pa3BedKke MUHEPATbHO-CHIPhEBBIX pecyp-
coB (Ha mpoTskeHUM XX B. ObLI HAKOIUIEH KOJOC-
CaJIbHBIN 00BEM MaHHBIX, OHU HYXIAIOTCSI B COBpe-
MeHHOM TnepedopMaTUpOBaHUN M OOeCIleYeHUH K
HUM JIOCTYIIa);

* opMUPOBAHUS CUCTEMBI CTAHOBJICHUS U pa3-
BUTHSI BEHUYYPHBIX M IOHUOPHBIX KOMITaHUi, OCy-
IIECTBIISTIONINX TIONCK, Pa3BEAKy, OCBOCHNE M pa3pa-
GOTKY TPUPOTHBIX OOBEKTOB Ha YCIIOBHSIX PUCKA;
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* COOEMNCTBUSA (POPMUPOBAHUIO BHYTPEHHETO
cnpoca Ha MMHEPAJbHO-CBIPbEBBIE PECYpPCHI, UTO
0COOEHHO BaXKHO B CJIy4ae KPUTUYECKUX BUIOB ITO-
JIE3HBIX MCKOMAEMBIX; CO3MaHUs KOHCOPLIMYMOB
(cTumynupoBaHue) M OOBEIMHEHU KOMITAHUM, pea-
JIM3YIOIIUX TTPOEKThI MOJTHOTO LIMKJA B chepe usyde-
HUSI, OCBOEHUS U UCMHOJb30BaHUS MPUPOIHBIX pe-
CYpPCOB.

Henb3st He OTMETUTbH, UTO liejieBble YCTaHOBKU
¢dopmupoBaHUs U pa3BUTUSI TOpHOTO mpasBa B Poc-
CUU TIPEIBOCXUTUIN COBPEMEHHBI MTOAX0A HA OCHO-
Be TPOEKTOB MOJHOTo ILiMKiaa. Kak oTmevanoch B
Kitaccuueckoi padore A. Illtoda [22], Poccus B uH-
Tepecax OyIyIIMX MOKOJSHUM JJIsT OepeKJIMBOTO 00-
palieHusi ¢ MECTOPOXACHUSIMU MCTOPUYECKH, CO
BpeMEH Iletpa I, n3HavanbHO CaemoBaia LIMPOKOMY
nonxony. B 3anamHoit EBpone moctmkeHne 0epex-
JIMBOCTU OTPAaHUYUBAIOCH TOJBKO COOCTBEHHO HO-
ObIBaIOIIEH MPOMBIIIJIEHHOCTbIO — TOUCKOM, OCBOE-
HUEM U pa3pabOTKOi MCTOYHUKOB MOJE3HBIX UCKO-
nmaembiX. B Poccum ke OCHOBHBIM MpeAMETOM
perjaMeHTallMi TOPHBIX 3aKOHOB CIYXKUJIU U “TOp-
HBIE TIPOMBICITBI”, U “TopHBIe 3aBoabl” [23]. Tem
caMbIM OTYETJIMBO BBIpaXajoCh CTPEMJICHUE TOCY-
JlapCcTBa K B3aMMOCBSI3aHHOMY Pa3BUTUIO KaK TOPHO-
IOOBIBAIOIICH, TaK M 0OpadaThIBAIOIICI TTPOMBIIII-
JICHHOCTU B paMKax, OJM3KUX MO CBOEMY HaIlOJIHEe-
HUIO K IPOEKTaM MOJIHOIo nukia [21].

Crienudpuka hopMUpoBaHUS U peau3aliii 0/ -
XOJIOB Ha OCHOBE PacCIIMPEHHOTO MTOHUMAaHUS, TPe-
roJjiaraloiiMx BCTpauMBaHUE MPOLIECCOB OCBOEHUS
MPUPOJHO-PECYPCHOTO MOTEHIIMATIA B PEIIIEHNE PKO-
JIOTUYECKUX U COLIMATbHO-9KOHOMUYECKUX MTPOOIeM
(Bxmouas ymomuHaeMbie B fokymeHTe OOH “Llenn
YCTOMYMBOTO pa3BUTUSI”’), HEBO3MOXKHA BHE IeTalb-
HOU M CKpPYMYJIE3HOW MX HACTPOWKU B pamMKax OT-

JETbHBIX TIPOEKTOB?. DTO 0BCTOATENLCTBO, B CBOIO
oyepeb, HEBO3MOXHO BHE yu€Ta 0COOEHHOCTEM co-
IIUATbHO-2KOHOMMWYECKOTO Pa3BUTUSI KOHKPETHOM
TeppUTOPUM peasinzaluu npoekra. Cpeau npoodiemM
HEJb3s1 HE OTMETUTD TO, YTO MpejiaraeMble B HACTO-
siliee BpeMsI MOAXOJbl K COy4acTUIO B MPOEKTax He-
CKOJILKMX KOMIAaHW HE UMEIOT CKOJIb-HUOYIb pa3-
BUTOM CHCTEMBI COIJIACOBAaHMSI MHTEPECOB Pa3HbBIX
cropoH (Penepanvy, HenPOMoOIb30BaTeNeli, peruo-
HOB, OOIIECTBEHHbIX OOBbenuHeHuit). I[lpumepom
CITy>KUT 6e3ycrielnHasl MoIbITKa pealn30BaTh MPOEKT
Ha OCHOBE COBMECTHOIO yyacTusi komranuit ITAO

2 BecbMa JIOGOMbBITHA OLIEHKA HEMPUMEHUMOCTH Y3KOTO OO~
JKETHO-(UCKAIBHOTO MOAX0Ja K PACCMOTPEHUIO MTPOOJIeM pas-
BUTHSI TOPHOI MPOMBILIJIEHHOCTH, OoTHOCcAasicsa K XIX Beky:
“¥Y Hac cMOTpesr Ha 30JI0TONMPOMBIIIJIEHHOCTh KaK Ha MCTOY-
HUK TOXOIOB IUTSI Ka3HbI, a He KaK Ha JIeJI0 TOCYyIapCTBEHHOE,
MpOU3BOJIsIICEe YBeJIMUEHUE 0AHKOBCKOIO 30JI0TOTO pe3epBa,
TO €CTb KaK Ha JIeJIO B BBICUIE CTENEeHU MOJIe3HOE JIJIsT HalllUX
(UHAHCOBBIX OMepalrii U TMIPUTOM MPOU3BOIUMOE OOJIbIIECIO
YacThIO JIIOIbMU, cocJlaHHbIMU U3 Poccuu B Cubupb — 6e3 oT-
BJIEYEHMST paboyveil CUJIbI CTPaHbI OT IPYTMX MTPOMBICIIOB, YBe-
JIMYUBAIOIIUX TOCyIapCTBeHHOE GorarcTBo” [24, c. 2].
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“Hopunbckuii Hukenb” n OAO “Pycckas ruratuHa”
110 OCBOEHUIO M pa3paboTKe 3ajekeil TIaTUHOM-
noB [25].

B wHacTosiiiee BpeMs aKTUBHO pa3BUBAaeTCs U
YTOUHSETCS TTOAXO K peaau3alluy IMPOEKTOB Ha OC-
HOBE COIVIAIlIEHUWI O MOOILIPEHNU 1 3allIMTe KaruTa-
JIOBJIOXKEHU [26], KOTOPBIA OT/IMYaeT (DUHAHCOBO-
WHBECTULIMOHHAS HAaNpaBJIeHHOCThb. OJTHOBPEMEHHO
paspabaTbIBalOTCsl MpaBuIa s KPYIMTHOTO OusHeca
M0 B3aUMOJEICTBUIO C MAJbIMU U CPETHUMMU TIpe-
npugtusgmu [27]. ITpu 3ToM OTMeUaeTcs, 4TO IIpaBU-
Jia OyayT UMETh JIMIIIb peKOMeHIaTeIbHBII XapaKTep.

Kak moxkaspiBaeT mcropuueckuii onblT Poccum,
YTOOBI Y4€CTh MHOTOACTIEKTHBIN 1 KOMITJIEKCHBIN Xa-
pakTep MPOEeKTOB TOJHOTO 1IMKJIa B chepe MpUpoao-
¥ HEIPOIIOJIb30BaHMsI, HEOOXOAMMO HE TOJILKO IBHU-
raThbCs 110 IIyTU Pa3BUTUS TOTOBOPHBIX OTHOIIECHUIA
BCEX 3aMHTEPECOBAHHBIX CTOPOH B HaMpaBiIeHUU
MPpUOMKEHNST K MPOBO3MIAIIEHHBIM B YIIOMWHAaB-
memcsa nokymeHTe OOH opmeHTHMpaM, HO M co3ma-
BaTh Pa3BETBJEHHYIO CHUCTEMY OPraHOB ToOcCyaap-
CTBEHHOTO peryiaupoBaHus. OOHUM M3 BapUaHTOB
MOXeT OBITh BOCcO3maHue (pa3yMeeTcsi, Ha HOBOM
Ka4eCTBEHHOM YPOBHE) “TOPHBIX OKPYTOB” C MPUCY-
IIEH UM CUCTEMOM PeTMOHAJIBHBIX IIPEICTaBUTEIHLCTB
¢denepanbHBIX OPTAHOB BJIACTH Ha MECTaX.

PoJib 1 MeCTO HAYYHO-3KCIEPTHOTO COOOIECTBA HE
MOTYT He ObITh 3HAUMMbIMU. Kaxkast cTpaHa mo-cBoe-
MY TIPOXOJIUT IIyTh peaqu3aluu TOW 3HAYUTEIbHOM
NOTEHLMAJIbHOM COLMAIbHOM LIEHHOCTU, KOTOPOM
anpuopu 00J1a1aloT IPUPOIHBIE pecypchl. Poccus B
HACTOSIIIEE BPEMS CTPEMUTCS IIPUBHECTU SJIEMEHTBI
TMOKOCTHU B aAMUHUCTPATUBHO-TIPABOBLIE TIPOLIECIY-
pbl HeopoIoab30BaHMA. Bompocam pacimpeHus
ceprl 1eficTBUS COOCTBEHHO IOTOBOPHBIX OTHOIIIC-
HM IPU 3TOM YIEJISIeTCS 3HAUUTEIbHO MEHbILIC BHU-
MaHUsl.

Henb3s He y4yuThIBaTh TE€ OpPraHU3allMOHHO-
CTPYKTYpPHBIE paMKU U YCJIOBUSI, B KOTOPBIX (DYHKIIM-
OHHUpYeT poccuiickast skoHoMmuka. Emé B 2021 1. oT-
MevaJioch: “@akTUyecKu B HACToslllee BpeMs Mpo-
MBIIIJIEHHOCTh Pa3BUBAETCS B paMKax IBYXITOJIOC-
HOIi MoJenu, NpU KOTOPOW B ONHUX OTpaCAX
MPOMBIIIVIEHHOCTH [TOMUHUPYIOT KPYIHbIE, Mac-
ITaOHBbIE MPOU3BOACTBA, a B APYTUX Pa3BUTUE UIET
BOKpPYT MOpPEONpUATUIA C HEOOJbIIMMU OOBEMaMM
MPOM3BONCTBA, OPUEHTUPOBAHHBIX HAa PErMOHAIb-
Hble PBIHKM COBITa, IIPU 3TOM CPEIHMI KjIacC Mpo-
MBIIIJIEHHOCTH, MacCOBbIE, HO KOHKYPEHTOCIOCO0-
HbIE TIPOU3BONICTBA, CIOCOOHBIE KOHKYPUPOBAaTh Ha
poccHiiCKOM pBIHKE HapaBHE C HUMIMOPTEpPaMU, B
OOJIBIIMHCTBE OTPaCIeii OTCYTCTBYIOT” [28].

JByXITOJIIOCHAsI MOJIEb TO-PAa3HOMY ITPOSIBIISIET
cebs B pa3HBIX perMoHax cTpaHbl. HampuMep, B 9Ko-
Homuke Cubupu um Tipexne Bcero KpacHosipckoro
Kpasi OTMeUaeTcsl BBICOKas CTEIIeHb HEpaBHOMEPHO-
CTH paclpenesIeHUs IIPOMBITIIJICHHOTO MOTeHITAJIA B
MTOJIb3Y KPYMHBIX MTPOU3BOACTB. MX oTaudmTebHast
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0COOEHHOCTb COCTOUT B COCPEIOTOYECHMNHU, KaK Ipa-
BWJIO, Ha4YaJbHBIX IIepenesioB IPOMU3BOACTBEHHO-
TEXHOJOTMYECKOU IEMOYKU, a CO3IaHue TIPOAYKIINU
1 HayYHO-IIPOU3BOACTBEHHBIX YCIIYT ¢ 00Jiee BHICO-
KOIf T0OABJIEHHOW CTOMMOCTBIO IIPOUCXOIUT B JIPY-
TMX peruoHax, B TO BpeMs KaK LIEHTPhI MOJy4eHUs
MIPpUOBLIN MOT'YT HAaXOOUTHCS HE TOJIBKO 3a IIpeaciia-
MM pEeTHMOHAa, HO OaXe POCCUMCKON IOPUCAUKIINU.
910 O3Ha4vacT, YTO KPYITHbIC KOMITAaHUU OIIPCACIIAIOT
B 3HAYUTEIBLHOM CTEIIEHU CTPYKTYpYy U IMHAMUKY
9KOHOMUKM B PETMOHAX, XO3SIMCTBO KOTOPHIX OCHO-
BaHO Ha J00bIYe MPUPOAHBIX pecypcoB. Ilpu 3Tom
JIOMUHHUpYIOIIEe (opMbI TOCYOapCTBEHHOM IIOI-
JIEPXXKW B 3HAYMTEJILHOM Mepe HampaBJIEeHbI Ha MO-
OILLPEHUE TOJHKO TPAAULIMOHHON AEATEIbHOCTU rop-
HOOOOBIBAIOIINX KOMITAHMII — OCBOCHUE U TOOBITY
MUHEPaJIbHO-CBHIPHEBHIX pecypcoB. I1pu peanuzanuu
MOJIOOHBIX, B 1I€JIOM Y3KOHAMNpaBJIEHHBIX, MEP IO~
JIEePXKN B Ka4yeCTBE OCHOBHEIX apTyYMEHTOB BBHICKa-
3bIBAIOTCS CJICAYIOLINE:

a) OTCYTCTBHME OTEYECTBEHHOI'O IIPOU3BOJICTBA HE-
OOXOINMBIX TPOU3BOACTBEHHO-TEXHUYECKUX MPO-
JIIYKTOB U YCIIYT;

0) HEOOCTAaTOYHO €MKMI BHYTPEHHMUIA CIIpOC Ha
omnpeAea€HHbIE BUOBI MPOAYKLIMKM OoJiee TITyOOKOI
nepepadboTKM.

OTU IPUYMHBI UMEIOT, KaK IMPaBUJIO, HE TIOCTOSTH-
HBII XapaKTep W BIIOJIHE MOTYT U3MEHSITHCS BCIIEI-
CTBUE CTUMYJIMPYIOIIMX MEP M lieJieHanpaBIeHHBIX
IIaTOB CO CTOPOHBI TOCyJapCcTBa — COOCTBEHHMKA
HeIp ¥ 3HAYUTETBHOI YaCTU MPUPOTHBIX PECYPCOB —
10 Pa3BUTUIO HEOOXOMMMBIX TPOM3BOACTB KaK Ha
BXOJI€ B ITPOEKT, TaK U Ha BBIXOJE U3 HETO.

BaxHbIM yciioBUeM npu BbIpaOOTKE MPUHLIMIIM-
AJIbHO HOBBIX BBICOKOKOHKYPEHTHBIX DPEIICHUUA U
MOAXOAOB CIYXXKUT YYET JIOKATbHBIX YCIOBUI, KOTO-
pble OINpEenesitoTcs OCOOEHHOCTSIMU OCBauBaeMbIX
UCTOYHUKOB TTPUPOIHBIX PECYPCOB U PEATUZYEMBIX
MPOEKTOB, a TakKXX€ BO3MOXHOCTSIMU, KOTOPBIMU
pacrioyiaraet Ta Wiy nHasi tTepputopus. B HacTosiiee
BpEMSI Mbl UMEEM JIEJIO C HEOOXOIMMOCTBIO PEIIeHUs
4Ype3BbIYallHO HEIIPOCTOM U B TO K€ BPEMS Ba>KHOM
YIIPaBJICHYECKOW 3a1a4n: KaK HAWJIYYIIIUM 00pa3oM
COEAMHUTH OTMEUEHHBIE BBIIIE OCOOEHHOCTU peain-
3allMU OIPEAEIEHHOTO MPOEKTa C TEM, UTOOBI KOM-
MaHUSIM-UHBECTOPaM ObLIO BHITOIHO B HUX Y4aCTBO-
BaTb HE TOJILKO B paMKaX OCBOCHUS U NOObIUU MPHU-
POIHBIX PecypcoB. DTO TakXe O3HayaeT CO3[AaHue
YCJIOBUIA IIJISI MOJYyYeHUSI rocynapcTBoM (Ha dene-
pajbHOM, PETUOHAJIBHOM U MYHULIMIAJIBHOM YPOB-
HSIX) ONpEeNeJEHHOIOo COILMaJIbHO-3HAYUMOTO pe-
3yJbTaTa, BKIIIOYAS PEIICHUE HAYYHO-TEXHUUYECKUX
npooaeM.

UpesBbluaiiHO BejlvKa poJib (POPMUPYEMOTO BO-
KPYT KPYITHBIX TIPOEKTOB OKPYKEHUSI M3 YHCIa Ma-
JIBIX M CPEOIHUX MHHOBAIIMOHHBIX KOMMAaHUH (“I0OHM-
OpHBIX” KOMIaHU, cOYeTaHUsI KOTOPHIX, KaK Ipa-
BIJIO, MOCIIEIIHO WMEHYIOTCSI “Kiactepamm’).
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KitoueBast mpoGsieMa — He CTOJIbKO UX BOBJIEUEHUE B
OpOUTY KpYIHBIX MPOEKTOB, CKOJIbKO CO3IaHUE
YCTOUYUBBIX U 3(h(HEKTUBHBIX (HOPM B3aMMOMAEH-
cTBUS. TOJNIBKO MPU HAIMYKUU TTOAOOHBIX GOPM U UX
KM3HECITOCOOHOCTH MOXKHO TOBOPHUTH O “KJractepax”
B X COBPEMEHHOM OOIIETIPUHSITOM ITOHUMaHUU.

Kax >xe 06ecrieunTh JOITOCPOUYHEBIN XapaKTep Mo~
nooHoro B3amMmoneicTBusa? Kak mopaepXuBaTh U
OPUEHTUPOBATh €ro pa3BUTHUE B HAIpaBJICHUU, OTBE-
YaplleM MOTPEOHOCTIM pa3BUTHUS OTeYeCTBEHHOM
Hayku U TexHuku? Ocobast pojib B ABMKEHUU CUTYa-
LI B COLIMAILHO-3HAYMMOM HallpaBJIeHUHU IIPUHA -
JIEXXUT HAYyIHO-3KCIIEPTHOMY coobiecTBy. [ocynap-
CTBEHHasl CCTeMa PeTyJIMPOBaHUS TTPOLECCOB MPU-
pomo- W HEeApOIIOJb30BaHMSI BKIIIOYAET B ceOs He
TOJIBKO COOTBETCTBYIOIIYIO CUCTEMY HOPM, IIPABUIT U
MpoLeayp, 3aAal0IINX KOPUAOP JOIMYCTUMbBIX pellle-
HUIT Ha BCEX 3Tarax U3y4eHUsI, OCBOCHUS 1 UCIIOJIb-
30BaHUS MIPUPOIHBIX PECYPCOB, HO U MPEAIoaraet
HaJM4ue CUCTEMbI OPraHOB rOCYAapCTBEHHOTO pery-
JIMPOBaHUS B XO¢ UX IIPAKTUYECKON peann3aliin.

Baxueitmeit cocTasisionieii CMCTeMbl OpPraHOB
rOCyJIapCTBEHHOTO YIIPaBJICHUS SIBJISICTCS HAJIMYKE B
€€ cocTaBe 3KCIIEPTHO-aHAJIMTUYECKOM COCTaBIISIIO-
mei. Ponp e€ 3akimodaeTcs He TOJIBLKO B OIIpeaeie-
HUM 11eJIeCOO0Pa3HOCTH TpeajiaraéMblX KOMIAaHUSI-
MU pelIeHU ¥ MOAXOA0B K peai3aliii 3a0yMaHHO-
ro, HO U B OKa3aHUU COACUCTBUS B OIpeIcICHUN
HamnpaBJICHU pa3BuTHs B OyayuieM. Henb3st Herpa-
BOMEPHO OIIPEACISITh U 3aJaBaTh XECTKHE TpeboBa-
HUSI 1 HOPMATUBEI 110 YPOBHIO, HAIIPUMED, JTOKAIU-
3allMM TEXHOJOTUYECKUX PElICHUA PU OTCYyTCTBUU

VCIOBUII M TMPENIIOCBUIOK [UISI UX JOCTVIKCHUS.
[IpenmoururenpHa peanu3alus TpeOyeMOTro YpOBHSI
JoKaJr3alluu TEeXHOJIOTMYECKOI COCTaB/SIIOLIEN B
TeyeHMe OIpeneIEéHHOIO IMIPOMeXyTKa BpEMEHMU.

C y4€TOM OTMEUYEHHOTO BHIIIIE POJh HAYYHO-9KC-
TIEpTHOI'O COOOIIECTBA, B paMKax KoToporo Poccuii-
cKasl akageMUs HayK, HECOMHEHHO, MpU3BaHa WI-
paTh BEIYIILYIO POJIb, COCTOUT B CIACAYIOIIEM:

* y4acTMHU KaK B OOCYKIEHMHU, TaK 1 B IIpoliecce
MOHUTOPUHTA peain3aluu IIPOeKTOB;

* y4yéTe poJM M 3HAYeHUS 3HAHUU M HABBIKOB,
MMEIOIIMX JIOKAJIBHBINA, CITelUaIu3upPOBAHHbBIN Xa-
pakTep;

* COIEIICTBUU CTAaHOBJICHUIO 1 Pa3BUTHUIO COBpE-
MEHHOI OpTaHM3alIMOHHO-3KOHOMMWYECKON MOAEIN
peaau3ainuy MpoeKTOB Ha OCHOBE KOooIllepalun, UH-

3B OIPENEIEHHOM CMBICJIE TTOYYUTEJIEH OIBIT CONTALICHUN O
pasznene mpoaykKuuu B cepeauHe 1990-x romoB — mo peanunsa-
1y HedTera3oBbIX MPoeKTOB Ha ocTpoBe CaxanuH. B yactHo-
CTH, B IOKyMEHT ObLIO BHECEHO TpeOoBaHMe, COIIAaCOBAaHHOE U
TrOCyIapCcTBOM, U HEAPOIOb3oBareasiMu, o 70%-M ypoBHe JIo-
KaJau3aluy TPOU3BOACTBA OOOpYIOBaHMSI TIPU pean3aluu
MpoeKTa. YBbI, CO CTOPOHBI TOCYIapCTBa TaK U He ObLI chop-
MUPOBaH IIOAXON K MOHUTOPHMHIY XOJa pealin3aluyd 3TOro
BaxkHOTO TpeboBaHwus [29].

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

KPIOKOB

Terpalui, COTpYOIHUYECTBA U MAapTHEPCTBA (B OTJIM-
yue OT COXPaHSIONIeCcsl YHUTapHOM MOAEIIN);

¢ OpU€HTalIMM HE TOJIBKO U HE CTOJIBKO Ha ITOKa-
3aTein d)HHaHCOBOﬁ JOXOOHOCTHU M BbITIJIATBI AVBH -
JC€HIO0B, CKOJIBKO Ha COIMaJIbHYIO HEHHOCTD ITPOCK-
TOB ITOJTHOI'O HUKJIA.
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B cTaTbe nmokazaHbl BOBMOXKHOCTH aKaJieMUYeCKO (pyHIaMeHTaTbHONM MEeTaJUIOTeHNYeCKOM HayKu B ITPO-
THO3€ U TIOMCKE PA3HOTUITHBIX PYIHBIX MECTOPOXKIEHU HA TTPUMepe PabOT Pa3IMYHBIX aKaleMUYeCKUX
UHCTUTYTOB B CrbupckoM 1 JlanbHeBOCTOUHOM (henepalibHbIX Okpyrax. C mpuMeHeHeM KOMILJIeKCa MU-
HEePaJIOro-reOXMMHNYECKUX U T€0JIOT0-CTPYKTYPHBIX METOIOB UCCIIETOBAaHBI TTEPCIIEKTUBBI HA MEIb 1 30710~
To BepxHe-Muaurnpckoro n KojgbIMCKOTO permOHOB M KOHKPETHBIX TIomaneit B 3abaiikanbe u bonaii-
OuHCKOM paitoHe MpkyTckoii o61actu. PaccMoTpeHbl mpoOieMHbBIe BOIIPOCHI OLIEHKU 1 pa3BUTUS MUHE-

pPaJIbHO-CBHIPbEBOIT 6a3bl PETMOHOB.

Karouesvie cro6a: MUHEPAIOTO-TEOXUMUYECKIE METONBI, (hyHIaMEHTaJbHAsT METAJJIOTeHUsI, TIPOTHO3 U
OlicHKa MUHEPaJIbHO-ChIPhEBBIX pecypcoB pernoHoB Cubupu u JansHero Boctoka P®.

DOI: 10.31857/S0869587323070034, EDN: ZUFMWO

CeronHsi MeTaJUIOT€HUYECKHE ucciacaoBaHud —
9TO IPEXIEC BCEIO NPOSHOZHO-MUHEepaceHu4ecKkue pa-
b6ombl , B KOTOPbIX 3aM€THAasd pOJIb IIPUHAIJICKUT aKka-

I'OPAYEB Huxkonait AHatonbeBuy — akagemMuk PAH,
miaBHbIil HayuyHblit cotpynHuK CBKHHWW JIBO PAH,
IaBHBIA HayuHbli coTpynHuk MTX CO PAH. ®PUJOB-
CKWMU Banepuii FOpbeBud — uieH-koppecrnoHaeHT PAH,
nupekrop UTABM CO PAH. BYJISIK Anekcannp Esre-
HbEBUY — KaHIUAAT T€OJIOTO-MWHEPAIOTMYecKUX Hayk,
3aMecTuTenb aupekropa no Hayke MI'X CO PAH. I'OP/-
YEB MBan HukonaeBuy — Hay4yHbIil cOTpynHUK CHoOUp-
ckoii mkoiel UPHUTY. KYJIPUUH Makcum BacunbeBra —
KaHAMWOAT TEO0JIOTO-MUHEPAJTOTUYECKUX HayK, Hay4YHbII
corpynuuk UITABM CO PAH. TAPACOBA Hmug Uro-
pEeBHa — KaHAMJAT T€0JIOTO-MUHEPAJIOTUYECKNX HayK, 3a-
BeAytolas jadopaTopueil reoXuMuu pyaooOpasyrounx
cucrtem UT'X CO PAH.

JIeMUYECKOli reojioruu. B cTaHOBNIeHUE U pa3BUTHE
METAJJIOT€HUU KaK BaXKHOM OTpaciv HAyKH O TIPOuUC-
XOXIEHUU Y 3aKOHOMEPHOCTSIX pa3MeIleHUsI MECTO-
POXIEHUN MOJIE3HBIX MCKOMAeMbIX OIPOMHYIO POJIb
chirpasiu yuéHble Poccuiickoit akanemMuu Hayk, Ha-
yuHag ¢ FO.A. bunmnbnHa, 3aJI03XMBIIETO €€ OCHOBBHI,
U KOHYasl HEAaBHO YIUIEAIIMM OT HAac aKaJleMUKOM
I.B. PyHakBuCTOM. 31€Ch YMECTHO BCIIOMHUTH TIPO
Bolnatonuiicss mporno3 I0.A. bunubuHa no 3o0y0Ty
KombiMer (110 pa3zHbiM uctouHnkaMm, oT 500 oo 2500 T
30J10Ta), KOTOPbIlA HE TOJBKO TOATBEPAUJICI, HO U
3aMeTHO TipeBbIieH: 3500 T 3070Ta, TpeMMylIe-
CTBEHHO POCCBIITHOTO, yXe J00bITO. bunnouHckui
MPOTHO3 U3BECTEH BCEM IeojioraM, 3aHUMAaIOIIIUMCS
PYIHBIMU MECTOPOXIEHUSIMU, B MUDE.

614



POJIb METAJIJIOTEHUYECKHWX UCCIEJOBAHU 615

O MeTajuIoreHUM KakK HayKe HallmcaHO MHOTO, HO
B COBPEMEHHBIX YCJIOBUSIX TEped HaMU CTOUT CIOXK-
Has 3ajJaya — pelaTh BOIPOCHI, CBSI3aHHBIE C BOC-
MOJHEHUEM MMHEpPaJIbHO-CHIPbEBOM 0a3bl, OCOOEH-
HO MO CTpaTernyecKrM BUIAM MHHEPAJIbHOIO Chl-
pbsl, cpenr KOTOPBIX CIEAYET BBIICIWUTh METAJIbl U
METaJUIOUIbL: ypaH, MapraHell, XpoM, TUTaH, OOKCH-
Thl, M€llb, CBUHELl, CypbMa, OJIOBO, LIMHK, HUKEJIb,
MoMOMIeH, BoibdpaM, KOOAIbT, JUTUN, PYOUIMIA,
He3uii, 0epuJUInii, CKaHIWM, peIKo3eMeIbHbBIE 3JIe-
MEHTBI, MHOW, TaJlJINii, TepMaHUN, IAPKOHWMI, Tad-
HUIi, BAHaAUM, HUOOWI, TaHTaJI, peHUIi, 30JI0TO, Ce-
pebpo, wIaTuHOUAbl. MBI OCTAaHOBUMCSI UMEHHO Ha
npoeHOCMU4EeCKOll poau METAJIOTEHUYECKON HayKu,
OCHOBAHHOM B 3HAYMUTEJIbHOW CTENEeHM Ha MOIEIb-
HBIX MOCTPOCHMSIX, KOTOpPhIe BIMUTAIU B CeOsI BECh
CITEKTp 3HAHUN 00 YCIOBUSX MOSIBICHUS W JTOKAJIH-
3allMM Pa3HOTUITHBIX MECTOPOXICHUM TBEPABIX T10-
JIE3HBIX UCKOIIa€MBbIX, IIPEXIIE BCETO MEIU U 30JI0Ta.

B paboTtax, HampaBJIEHHBIX Ha peIlIEeHWE ITOM 3a-
a4y, B IIOCIeOHEee BpEMs BO3HHUKJIA TPEBOXHAS
TEeHIOEHLIMS, IToAMeYeHHas creuuanuctamu IleH-
TPAJILHOTO HAayYHO-MCCIEI0BATEIbCKOTO Te0JI0ro-
pa3BeOOYHOI0 MHCTUTYTA LIBETHBHIX U 0JIaropoOIHBIX
MeTaJUIOB MUHMCTEpPCTBA MPUPOIHBIX PECYPCOB U
skonorun PO (IIHUTPU MIIP P®), a umeHHO:
CHIZKAETCS POJIb METAJUIOTEHUYECKOIO aHaJIM3a Tep-
PUTOPUI 1 PACTET POJIb TEOMETPUU IIPU IJIaHUPOBA-
HUU reoJIoropa3BeIouyHbIX paboT (U3 JOKJ1aaa reHa-
pekropa nHctutyTa A.W. YepHBIX Ha KOH(MEpEeHIINN
B fAxytcke 21.03.2023). B maTepuanax mo o00CHOBa-
HUIO TTOMCKOBBIX pabOT BCE Yallle HET OTBETOB Ha BO-
IIPOCHL: KaKOM TUIT OpPYACHEHUS IIPOTHO3UPYETCS?
KaxkoBsI 00beKThI-aHaIOTN? KakoBa IIpOrHo3HO-1T0-
HMCKOBasl MoAeJb IOMCKOBOTO 00bekTa? KakoBa Mo-
JelibHas 1 (pakTUIecKasi CTPYKTYpa IIPOTrHO3UPYEMO-
ro pyaHoro moysi? KakoB mpenrionaraeMblii Bele-
CTBEHHBI COCTaB Pyl ¥ PYIOBMELIAIOLIMX MTOPO?
Kakoit IporHo3H0-OMCKOBEII KOMILIEKC B 3aBUCH-
MOCTH OT THIA O0BEKTa 1 IMOMCKOBOM OOCTaHOBKU
Haub6osee 3pdexkTuBeH? YeM KOHTPOJIUPYETCS Opy-
JIEHEHE 1 KyJIa OHO MOXET ITpomokaThest? KakoBbl
MpeanojaaraeMble  3aKOHOMEPHOCTU  JIOKAJIU3aluu
IIPOTHO3UPYEMbIX MUHEpAJIN30BaHHBIX 30H? To eCcTh
TeOJIOTUYECKHE MPEANOChUIKA II€PCIEKTUBHOCTU
00BEeKTa TIPUCYTCTBYIOT BCE B MEHBIIEM OOBEME.
MMeHHO IT03TOMY BO3HMKAET MMOTPEOHOCTD B IIpUMe-
HEHWHU IIPOTHO3HO-METAJUIOTEHUYECKMX pa3pabdoToOK
MHCTUTYTOB, ACMCTBYIOLIMX I1OJ HAyYHO-METOIMNYE-
ckuM pykoBoacTBoM PAH. O6bI19HO reoioru-rpouns-
BOICTBEHHMKHM OXMOAIOT OT aKaIeMUYECKUX MHCTH-
TYTOB pPe3yJbTaTOB HMCCJACIOBAHUI II0 (hyHIAMEH-
TaJbHBIM OCHOBaM METAJJIOTEHUM U FeHEeTUYEeCKUM
MoneIsIM (popMHUPOBaHUS MeCTOpOXKAeHN. OTHAKO,
Mo HameMy MHeHMIo, mHCTUTYyTel PAH mMoryT mate
0oJbliie, 4TO OyAeT MPOWJUTIOCTPUPOBAHO Ha psiie
KOHKPETHBIX IIPUMEPOB.

MerTajuioreHus: HaleaeHa IIpeXIa€ BCETO HaA IIpO-
THO3, 1 ITO3TOMY e€ HEPEAKO CUUTAIOT HpPIKJ'[a}IHOfI
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Haykoil. OgHako 6e3 UCHONIb30BAHUS 2€0/1020-2eHe-
muueckux mooeseil (HOPMUPOBAHUS PA3HOTUITHOTO
OpyIeHEHMsT HUKAKOI ITPOrHO3 HEBO3MOXKEH. A METaJI-
JIOTEHYECKE MOJENIN CTPOSTCS Ha OCHOBE CITOXKHOTO
KOMITIeKca (DaKTopoB, BKIIIOYAsl BIUSIHUE BMEIAIO-
IIMX OCAAOYHBIX KOMITJIEKCOB, Yepe3 MPOoLeCChl MeTa-
MopdHU3Ma K pyaIOreHHOM POJIM MAarMaTUYeCKHUX MpPoO-
neccoB. TakmMm o0pa3oM, B MOJIENSIX YYUTHIBACTCS
¢byHIaMEHTaIbHBII BKJIad BCEX Fe0JIOTMYECKUX HayK, B
TOM YHCJIe Y Teopr3NIeCKUe JaHHEIE.

MeTannoreHn4YecKre MOAEIN CleayeT pa3aessiTh
Ha enob6anvhbie (METaJZIOTEHMYECKHE OCOOEHHOCTU
IUIaHEeTapHBIX CTPYKTYp, HanmpuMep THXooKeaHCKO-
ro0 PYIHOTO TMOsIca), peeuoHanrvHvie (METAJIOTCHUS
CKJIaTUaThIX II0SICOB M BHYTPUKPATOHHBIX apeajioB,
HanmpuMep BepxosHo-KoapMckoro m  MoHTOM0-
OXOTCKOTO OPOTeHHBIX MOSICOB) U A0KdAbHble (PYI-
HO-MarMaTU4eCcKue CUCTEMEI KaK acIleKT IIpOTrHO3a,
HampuMep B Cllydae MeTHO-HOP(GUPOBBIX CHUCTEM,
WA MOMAEJb CYXOJIOXKCKOTO TUIIa U 1p.). O01me Mo-
e OPEeICTaB/ISIIOT CO0OM reogMHAMUYECKMIT ac-
MEKT METAJUIOTCHUM, XapaKTePUCTUKY METa/UIOTEHUN
reoguHaM1U4YecKux o0cTaHoBOK [1]. JlokanbHbIE MO-
eI — 3TO cIienupuKa pyaHO-MarMaTUIeCKUX CU-
CTEM pa3HOro YpOBHs (HaIrpuMep, IIOppUpPOBHIX CH-
cteM) [2] unu ruapotrepMaibHO-MeTaMOP(GOreHHbIS
Mopenn (cyxonoxckuii tum) [3, 4].

IIpumepbl JOKAJIBHOrO MPOTHO3a MO PadoTaM HMH-
CTUTYTOB, AeiicTByomux nox aruaoit PAH. Ongnum u3
MIPUMEPOB BIUSHUSA INOOAJBHBIX METAJUIOTCHUYE-
CKUX MoJieJieii Ha TpoBeJeHWe MPOTHO3HO-TIOUCKO-
BBIX pa0OT MOXHO CUUTATh TUXOOKECAHCKUIA PYTHBIIA
osic, OXapakKTEepM3OBaHHBIII KaK IIJIaHeTapHas
CTpYKTypa emé B paborax [5, 6]. Monenb pacnpene-
JIEHUSI MEIHBIX PECYpCOB B IIpeaeiaX 3TOro mosica
noka3aHa P. Cuiuroy [7], KOTOpBIif OTMETUII CyIIIe-
CTBOBaHHUE HeKoeil JakyHbl Ha TeppuTopuun BocToka
Poccuu. Dto moOyamiio K MpOBEACHUIO ITeOJIOTHYEe-
CKUX M3BICKaHWI, MPUBEAIINX K OTKPBITHIO psaa
MenHo-nopdupoBeiX 00beKTOB (JIopa, Ilecuanka,
ManMBLK), U CIIELMAIbHBIX MCCIIENOBAaHUI, KOTO-
puie TipoBenu cotpymuuku CBKHHUUM JIBO PAH B
IIpuoxorckoit yactu Maramanckoro peruoHa [8].
DTH uccieqoBaHMUs MOKa3ajly HaJIW4YMe psiia Ipe-
MOCBHUIOK JIJISI BO3MOXKHBIX HAXOIOK ITPOMBIIIIECHHOM
MUHEpaJn3allui B JOIOJHEHUE K YK€ M3BECTHOMY
MecTopoxkaeHuo Jlopa, YTO 3aMeTHO ITOBBIIIACT
MEPCIIEKTUBBI JAHHOTO paiioHa.

Bomnpoch 11106aabHOr0 MpOrHo3a ¢ NepexoaoM Ha
pEerMoHaIbHbIN YpOBEHb HanboJiee MOJHO 3aTPOHY-
TBl B MUccienoBaHusax corpysHukos MI'EM PAH,
MpeXae BCEero rpyIlmbl BO IMIaBe C YJIEHOM-KOppe-
crionnenToM PAH A.B. BonkoBeiM. UMy Ha nipume-
pe psiia permoHaIbHBIX U OOIIIEepOCCUIICKMX 0a3 Me-
TANIOTEHUYECKUX NaHHBIX HAa OCHOBE KOHLIEIIIUU
PYI000Opa3yIoIINX CUCTEM, TIPEIIOXKEHHOM B 1968 T.
J.B. PynnksuctoMm [9], pa3paboTaH KOMIUIEKC IIPO-
THO3HBIX KapT ¢ yu€rom gaHHbIX  MC-aHanu3za ¢ Bbl-
SIBJIGHUEM KPYIHBIX PYIHBIX PaiilOHOB, MOTEHIIMAJILHO

Ne 7 2023



616

MEPCHEKTUBHBIX C TOYKM 3peHUsI OOHApy:KeHUs bora-
TBIX MECTOPOXKICHWI METAJTOB Pa3HbIX TUTIOB [ 10—12].

IMpumenenue I'T-TexHOTOTHI OJ1SI pETMOHATBHBIX
IIPOTHO3HBIX PaOOT MOXKHO ITPOMJLIIOCTPUPOBATh MC-
ciegoBaHuIMU CHOMPCKOTO MHCTUTYTA T'eOJIOTAYe-
cK1x HayK MpKyTCKOro HallmOHAJIbHOTO MCCIEA0Ba-
TEJILCKOTO TeXHU4YeCcKoro yHuBepcureTa [13]. Takoro
pona wucCclaenoBaHUS IIPOBOASITCSI U Teojioramu
LHWUTPU MIIP PO [14].

IIporno3 mepcrneKTHBHBIX YYACTKOB HA 30JI0TO HA
ocuose IT-texnosoruii Ha npuvepe Wnbsiu-/leonn-
cKoro cMHKJuHOPHUA SIHO-KOJBIMCKOrO OpOreHHOro
nosca. [lanHas padoTa ocHOBaHAa Ha KOMITLIOTEPHOM
aHamM3e 00JIbIIIOrO MacCHBa HAKOTIEHHBIX TAHHBIX, 00-
pabOTaHHEIX IO OIpeacNeHHON cxeMe [13], M3mokeH-
Hoit Hike. Cama IIpolieaypa MCCIIeAOBaHMST 3aKJIIova-
JIach B IOCJIEIOBATE/IbHBIX (ITOIIATOBBIX) OIIepaLIvsIX.

[Iar nepBEIiT — BLIOOP MCXOMHBIX TaHHBIX: T€0JI0-
rM4eckoe CTpOeHMe, BKIIIoYasl cTpaTurpaduieckue
TOPU3OHTHI, CKJIAKHU, 30HBI Pa3JIOMOB, apeasbl UH-
TPY3UBHBIX IOPOI, PE3YIbTaThl IOMCKOBBIX M PETHO-
HaJIBHBIX Teo(U3NIeCKUX padOT, MaTepuaabl MpHU-
KJIaJHOM FeOXMMUU, CITYTHUKOBBIE TaHHbIE, Pacio-
JIOXXEHUE U3BECTHBIX MECTOPOKICHUIA.

[IIar BTOpoii — BBIOOP OMpEaEISIONIUX MpU3Ha-
KOB. M3 Bcex MCXOMHBIX JAaHHBIX MU3BJICKAIOTCS pa3-
HOOOpa3HbIe NPU3HAKU, KOTOpHIE, II0 MHEHHUIO
rcciaeaoBaTesisi, MOTYT UTpaTh POJb B IPOTrHO3€ Ha-
XOXIEHUSI MeCTOpoxXaeHMs. Bce mpusHakm — 4uc-
JICHHbIE 3Ha4YeHUS B TOUKE IIpocTpaHcTBa. [Ipumepa-
MU TaKUX MTPU3HAKOB SIBJISIIOTCS TJIOTHOCTh JaeK Ha
iomanay (1o JaHHBIM I'eOJIOTMYECKOIO CTPOCHUS),
pacCTOSIHUE IO UHTPY3UBOB (110 JaHHBIM I'€0JIOTHYIe-
CKOTO CTPOEHMUSI), JaHHbIE TOPU3OHTAJIBHOTO Ipaari-
€HTa ITOJIsI CUJIBI TSKECTH (110 JaHHBIM Te0(pU3UKH),
JIOKaJIbHAasi KOMIIOHEHTa MAarHUTHOTO ITOJIs (110 JaH-
HBIM Teo(U3UKHN), UHIEKC BTOPUYHBIX U3MEHEHUIA
(IO CIyTHUKOBBIM TAaHHBLIM ) I MHOT'HE JIpyTHE.

IIar Tpetuii — moAroTOBKA MaHHBIX: 1) MpU3HAKNU
MEepPeCcCUUTHIBAIOTCA Ha PETyJIsapHYyl0 ceTh (pa3mep
SIYEMKY CETU 3aBUCUT OT MaciuTada JaHHBIX) U HOP-
MUPYIOTCS; 2) MECTOPOXACHUS CIIydaiiHbIM 00pa3oM
JIeJISITCS Ha 00YyYaroIiyto U TECTOBYIO BBLIDOPKM B ITPO-
nopuuu 75/25; 3) mIst KaxKIoTo U3 MECTOPOXICHUI B
o0enx BBIOOpPKax oIpenesieTcss HaOOp 3HAYSCHUMN
MMPU3HAKOB U3 sTYeeK PeryIsipHOli CeTH.

Iar yeTBEPTHIN — 0OyUeHME Moaea. Beiompaer-
Csl OMWH WM HECKOJbKO METOJIOB MAIIMHHOTO 00Y-
yeHnus. Hambosee 4acTo MCHOIb3YIOTCS METOIBI CITY-
YalfHOTO Jieca, OIMOPHEIX BEKTOPOB, HEMpPOCETH pa3-
JIMYHOM apXUTEKTYpbl. AJITOPUTM TPEHUPYETCS C
HCIOJIb30BaHUEM IIPU3HAKOB, COIEPKAIIINXCS B 00y~
yalonieii BEBIOOPKe MECTOPOXIEHUIT, a 3aTeM IIpOBe-
psIeTCsT Ha TeCTOBOM BBIOOpPKE. B pe3ymbraTe pasimmu-
HBIMH METOIaMU OLIEHUBAETCSI TOYHOCTh IIPOTHO3a C
HMCIOJIb30BaHUEM JAHHOIO aJITOPUTMa M 0OOCHOBBI-
BaeTCs BEPOSITHOCTD TOTO, UTO OOBEKT, XapaKTepU3y-
IOLIMICS JaHHBIM HAO0OpPOM NPHU3HAKOB, SIBJISIETCS
MecTopoxkaeHreM. OLeHKa TOYHOCTH IIPOTHO3a 1103~
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TF'OPAYEB u np.

BOJISIET OTIPEEINTh MPOLIEHT MPaBUJIbHBIX U HEMpa-
BUJIBHBIX TpenckasaHuii. Eciiv TOYHOCTHh MporHo3a
He yIOBJIETBOPUTEIbHA, TlepecMaTpuBaeTcsi Habop
MPU3HAKOB, W3MEHSIOTCS TMapaMeTpbl ajJropuTrMa
WA BEIOMpaeTcs 0oJiee MOOXOMSIIINI aJITOPUTM.

IIar nsaTelit — MocTpoeHue MporHo3a. Eciau Tou-
HOCTh TIPOTHO3a YIOBJIETBOPSIET, HA BCIO IUIONIAIb
CTPOMTCS KapTa IMPOrHO3a, HA KOTOPOM IJIsI KaXKI0i
STYEMKU PETYJISIPHON CETU PacCUMTHIBACTCSI BEPOSIT-
HOCTb HaxoXIeHWs MecTopoxaeHus (puc. 1).

Jlpyroii ipuMep permoHaIbHBIX padOT MPOTrHO3-
HO-METaJNIOTeHUYECKOTO XapakKTepa — McClieJoBa-
HUS reosioroB MHCTUTYTa Teojioruu aaMasa u 6jiaro-
ponHbix MeTainoB CO PAH mon pykKoBoACTBOM 4Jie-
Ha-koppecnoHneHta PAH B.}O. ®punosckoro,
OCYIIECTBUBIIMX TPOTHO3 HA OCHOBAaHUU TOHKUX UC-
c/IeI0BaHW I MUHEPATIOTUN U TEOXUMUU PY C yUETOM
CO3IaHHO MPOTHO3HO-MONCKOBOI MOJEIN OPOTeH-
HbIX MECTOPOXIEHU 30J10Ta 3aMaHON U LIEHTpaJlb-
Hoii yacreii SIHo-KonbiMckoro mosica.

Tunomopdusm cyabhuaoB 1 reo0ro-reHeTudecKas
Mo/ieJib JIJIs1 MPOrHO3a KPYMHOOObEMHBIX MECTOPOXK/IE-
HUI 30J10TA OPOTeHHOTO TUMNA 3ANATHOTO U HEHTPAJb-
HOro ceKTOpoB SAH0-KoJIbIMCKOro MeTa/JIoreHu4eCKo-
ro mosica. boabpmmmHCTBO (45%) 30JIO0TOPYIHBIX Me-
CTOpOXIEeHUI Mupa ¢ 3armacamu 6osee 30 T 3010Ta
OTHOCSTCS K oporeHHOMY Tuity (O3M); 3T0 HAMHOTO
Gobllle, YeM B APYTUX THUIIaX MEeCTOpOoXAeHuii [ 15, 16].
3o10T0 B O3M HaxomuTcs B CaMOPOIHOM “BUAU-
MOIi1” ¢hopMe B KBapLIeBbIX XXKUJIaX,/TTPOKUIKAX MUHE-
paan30BaHHBIX 30H Apo0JieHns. B KpyITHOOOBEMHEIX
MECTOPOXIEHHUSX 3TOTO TUIIA BO BKPAIJIEHHOM IM-
puUTe 1 apCeHONMUPUTE TTPUCYTCTBYET “HEBUAMMOE” 30-
JIOTO — TBEPBIA pacTBOp Au’* wian HaHoYacTULLI AuP,
BxparieHHbIe pyabl OOBIMHO O€IHbIE Y YTO Ha3bIBaeT-
ca aBaxabl ynopHble!. TTosiBleHre TEXHOIOTUIA Tiepe-
pabOTKM TaKWX Py BHICOKOTEMITEPATYPHBIM aBTOKJIaB-
HBbIM OKUCJIEHUEM W MHTEHCUBHBIM 1IMAHUPOBAHUEM
CTUMYJIUPOBAJIO UX U3YYeHUE U TTOMCKU.

HabnioneHuss MUKPOTEKCTYpP C UCTIOIb30BaHEM
CKaHUPYIOIIEH 3JIEKTPOHHOUI MuKpockonuu (COM)
ObLIU JOTOJIHEHBI aHAJTM30M OCHOBHBIX Y BTOPOCTE-
MEHHBIX JEMEHTOB B TIJIABHBIX PyI000Opa3yIoIINX
cynmbduaax (peHTreHOCIIEKTPAIbHBIN MUKpOaHaJIN3 —
PCMA) ¥ 1aHHBIMU M30TOIHOIO cOcTaBa cepbl S3*
BKpAIUICHHBIX TMpUTA U apceHonupurta psina O3M
3aMajgHoOro U LeHTpajJbHOTro ceKTOpoB SAHO-KonabiM-
cKoro MerajuioreHudeckoro nosica (AKMIT) [17—19].
PesynbTaThl MCIOIB30BAIUCh MJISI PEKOHCTPYKIIUMU
pa3BUTHS PYI00OPA3YIOIINX COOBITUI U TEPEUHTED-
MpeTalyyu UCTOYHUKA 30JI0Ta U TUAPOTEPMATbHBIX
GIOUMIHBIX MOTOKOB 30JIOTBIX CHUCTEM, a TakKXke
onpeaeaeHrs] peTMOHAIBHBIX U JIOKAJIbHBIX MPU3Ha-

! MepBuaHbIe py/bl 30J10Ta HA3BIBAIOT YIIOPHBIMH, €C/IN U3BJIE-
YeHHE M3 HUX 30JI0Ta C UCITOJIb30BAaHUEM TPAIUIIMOHHON TeX-
HOJIOTMU LIMaHUPOBaHUsI He mpeBbiiiaeT 80%. YIOpHOCTD 30-
JIOTa yallle BCEro CBsi3aHa C pacCcesTHUEM ero B CyIb(MOUIHBIX
MUHepajiaXx U apCeHONMUPUTE B U30MOP(HOM WIM TUCTIEPCHON
¢dopMe, 3aTpyAHSIIONIEH JOCTYIT BbIIIEJIaYMBAIOLIETO pacTBOpa.
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Puc. 1. [IporHo3Has KapTa MepCcreKTUBHBIX YYaCTKOB Ha BOCTOYHYIO (KOJIBIMCKYIO) 4acTh SIHO-

KomnpiMckoro oporeHHoro T1osica [13]

KOB (OCHOBa MPOTHO3HO-MIOMCKOBOM Momenn) O3M
AKMII, n3imoXeHHBIX HITKE.

Pecuonanvuvie npuznaxu O3M onpenensiioTcs
IpeXIe BCEro OCOOCHHOCTSIMM ITO3IHEIOPCKO-paH-
HEMEJIOBOTO Ie0JIOTUYECKOIrO Pa3sBUTUS U METaJlJIO-
reHuu SIHo-KoJIbIMCKOro oporeHHOro nosica.

1. CBs136 O3M ¢ TTO3MHEOPOTeHHBIMU COOBITUSIMI
Ha BOCTOYHOII KOHTMHEHTaJIbHOU okpanHe Cubup-
ckoro kpartoHa. Ilonmoxenme O3M B ThULy COIIpPSI-
XKEHHBIX TIO3THEIOPCKUX YSIHIMHO-ScauHEeHCKOro
BYJIKAHMYECKOTO U [JTaBHOro 6aToJIMTOBOTO MOSICOB.

2. I1pnypo4eHHOCTh K 30HAaM TPaHCKOPOBBIX IIPO-
IONBHBIX pa3ioMoB — Amnbrya-TapeiHckoro, Yaii-
FOpbuHCKOTrO U Ap., SBISIOIINXCS ITyTSIMU TPaH3UTa
pETMOHANIBHBIX (DIIOMIHBIX ITOTOKOB M MarMaKOH-
TPOIUPYIOIIMMU CTPYKTYypaMU.

3. YMepeHHOe pa3BUTHE B PYAHLIX pailoHax mar-
MaTUYECKNX OOpa30BaHUI KOMILIEKCA MaJIbIX WH-
Tpy3uii, OCThIBAHNE KOTOPHIX CYOCUHXPOHHO 330~
JIaM TeKTOHO-TEPMaJIbHBIX COOBITHI (DOPMUPOBAHUSI
OpPOTEHHOTO OpPYIeHEHUSI.

4. IlposiBaeHre MPU3HAKOB KOPOBO-MaHTUITHOTO
B3aMMOJCUCTBUS IIPU IBOIIOLIMU PYI000Pa3YIOIINX
CHUCTEM.

6. IToctMeTapopMuueckas mpupoaa Mo3IHEOPO-
TEHHEIX 30JIOTOPYIHBIX MECTOPOKICHMIA.

JlokanbHble npuznaku OMPENeNsioTcs cpenoit py-
JIOOTJIOXKEHMUSI, MapaMeTpaMM 1 3BOJIIOLIEI pyT0006-
pa3yoIIX CUCTEM.

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

1. CoueTaHue CHCTEM PETrMOHANIBHBIX MPOMOJIb-
HBIX Pa3JIOMOB U pa3jioMOB 2—3 MOPSIIKOB C ITOITe-
PEYHBIMMN 30HaMH [TOBBIILIEHHOM NMPOHNIIAa€EMOCTH,
BbIPaXKEHHBIX CrYIIEHUEM TEKTOHUUYECKOM Tpelu-
HOBaTOCTH, JIOKAJILHBIMH Pa3JIOMaMU U POSIMU IaeK
KOMILIEKCA MaJIbIX UHTPY3UMA.

2. AnuTelbHOe MHOTORTAITHOE pa3BUTHE PYIOJIO-
KaJIM3YIOIIUX CTPYKTYpP; XapaKTepHbl CTPYKTYPbI
MPOrpeCCUBHBIX AeopMalinii.

3. KoMmOpeccuoHHbII peXXuM pyIHOIro 3Tamna u
JIOKaJIbHOE TIPOSIBJIeHE TPAHCIIPECCUOHHOTO PEXKH-
Ma, OJIarOTPUSITHBIEC UIST BCKPBITUS HUKHEKOPOBBIX
(GIIONIHBIX CUCTEM.

4. 3HaYNTEIbHBINA BEPTUKAIBHBIN 1 JIaTePalbHbIA
(mo 5—6 kM) pa3zMax OpyIeHEHHMS C PeIyLIMPOBaHHBI-
MU WJIW OTCYTCTBYIOIIMMU MUHEPAIOTO-TreOXuMHuYe-
CKOM M U30TOITHO-TEOXUMMUYECKOU 30HATTBHOCTBIO.

5. PazBuTHe MMpPOKUX (10 IEePBBIX COTEH METPOB)
30H KBapll-CEpULIMT-KapOOHATHBLIX METACOMATUTOB C
WMPETHUPOBAHHBIMUA IMUPUTOM M apCEHOMUPUTOM,
IIPOCTPAHCTBEHHO CBSI3aHHBIX C pa3jioMaMM, OObIU-
HO C CMCTEMaMHU MEXKIIIACTOBBIX 1 JIECTHUYHBIX XKW,
a TaKXe IITOKBEPKOB.

6. [NoBBIIEHHAs (OO0 TEPBBIX COTEH T/T) 30JI0TO-
HOCHOCTb BKpPaIUICHHBIX ITUPUTA U apCEHOITUPUTA U3
METaCOMaTHUTOB TP OOIIIeH CyTbhuIr3aIim 10 5—8 %.
[Ipeobmanmatoneii opMoii 3010Ta B CyIb(pumax siB-
JIeTcd “HeBUIMMAad” CTPYKTYPHO-CBsI3aHHas Au™.
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Puc. 2. IlepcrieKTMBHBIE TUIOLIAAN HAa OOHApyXeHre KPYIMTHOOOBEMHBIX 30JI0TOPYAHBIX MECTOPOXIEHU OPOreHHOro TUrMa
B LIEHTPAJILHOM U 3aIlTagfHOM ceKTopax AHo- KoJBIMCKOro MeTaJIOrTeHUYeCKOTO Tosica (C UCITOJIb30BaHMEeM TaHHBIX [20—23]):
1 — rpanuua SHo-KonbIMCKOro MeTauIOreHUYECKOTo Mosica; 2 — MeTaJUIOTeHUYeCKHe 30HbI M UX Ha3BaHUs; 3—5 — pyIaHble
y3Jbl: 3 — TepCIeKTUBHBIE MEepBOil ouepenu, 4 — MepCreKTUBHbIC BTOPOW ouepenu; 5 — IMpouue; 6—7 — pa3jioMbl U UX
Ha3BaHMS: 6 — JIaBHbIE, 7 — nipoune; §— 10 — MeCTOpOXIEeHUs: & — OPOTEHHBIE 30JI0TOPYAHBIE, 9 — 30JI0TO-CypbMsiHbIEe, 10 —
30JI0TO-BUCMYTOBBIE (CBSI3aHHbIC ¢ UHTpY3uBaMM); /1 — rpanuiia Pecriyonuku Caxa (SAkytust).

Hnosiau-Jlebunckas memannoeenuueckas 3ona (HMIAM3), Adewa-Tapeinckas memannoeenuueckas 3ona (ATM3), Myeypoax-

Cenepuxanckas memannoeenuueckas 3ona (MCM3).

PaspoiBHble HapyieHus:: bp — bpronragunckuit, MC — Myrypnax-CenupukaHnckuit, AT — Anprua-TapsiHckuit, H — Hepckuii,
YU — Yapkei- Unnurupckumit, HHO — Yait-FOpeunckuii, U1 — Uubsimm-Heounckuii, Yu — Unbaranaxckuii, 1 — Jlapnipckuii,

V — Vnaxanckuit, K1Y — Kyntyk-/leOnHCKO-YMapcKuii

7. 3onoTOCoaepKalle BKparuIeHHbIE apCeHOITN-
PUT ¥ IMPUT UMEIOT HECTEXUOMETPUIECKUIT COCTaB.
s apceHOIMMpHUTa XapakKTepHO oborallieHne cepoid
(As/S ot 0.77 mo 0.99), Hanmuuue npumeceii Sb, Co,
Niu Cu o611eii KoHLIeHTpalueii He 6osee 0.15 mac. %.
I[MupuT comepXuUT Te XKe 3JIEeMEHTHI (00IIas KOHIIEH-
tpauums 1o 3.71%), pexe Pb, 06eqHéH S 1 oboraiéH
As (10 3.16 mac. %).

8. I[IposiBiieHUe TTOJTHOTO psila MUHEPAJIbHBIX ac-
COLIMALINIA 30JI0TO-CY/Ib(PUIHO-KBApLIEBOTO psaa —
MMUPUT-aPCEHONTMPUT-KBaplieBasi MeTacoMaThyeckKas,
MUPUT-apCEHONMUPUT-KBaplieBasi XXKUJIbHasi, 30JI0TO-
MOMCYIb(MUIHO-KBapIEeBast U CYIb(OCOTbHO-Kap-
OoHaTHasl.

9. Me3oTepMalibHbIE TeMIIepaTypbl MUHEPATI000-
pa3oBaHUsl, HU3KO- M YMEPEHHO COJIEHBIE pyao0o0pa-
3ytoiue hJoubl OT BonHo-yriekuciaotHoro (H,O—
CO,) 10 BOIHO-YIIIEKUCIOTHO-MeTaHoBoro (H,0-CO,-
CH,) cocrasa.

10. Hanuume BBICOKOKOHTPACTHBIX I'€OXMMMYE-
CKUX aHoMauii As, Sb, Au, Ag, Pb, Zn.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

HoBble xapakTepuCTUKU, CBEACHUS O TIPOMCXOXK-
JIEHUU 1 30JIOTOHOCHOCTU BKpaIUIEHHOI MUHEpaJIn-
3alM U3 METaCOMATUTOB, a TAKKE PEerMOHaIbHbBIE U
JokanbHBIe Tpu3HakKy O3M Mo3BONMIN OTIPEAECTUTh
MOJIOKEHUE YYACTKOB, IIEPCHEKTUBHEIX Ha OOHapy-
XeHue KpyImHOOOBEMHEIX O3M 3amamHoro M IeH-
TpaJiIbHOTO ceKTOopoB AHo-KonbiMckoro Meraiiore-
HUYECKOTO Tosica (puc. 2).

JlokanbHBIIT TPOTHO3 ABISIETCS Hambojee pac-
MMPOCTPaHEHHBIM BUIOM IPOTHO3HO-MHWHEpareHu-
YEeCKHUX UCCIIeTOBaHUN U WUTIOCTPUPYETCST HaMU Ha
ImpuMepe paboTHI Te0J0TOB U TeOXUMUKOB MHCTUTY-
Tta reoxumuu uMm. A.I1. Bunorpagosa CO PAH B ipe-
neyiax 3abaiikaibckoro kpasi U UpKyTcKoit o6iacTu.

JIokabHbI MPOTHO3 MOP(UPOBOro OpyldeHEeHUs] B
paiioHe AMYIKMKAHCKOro rpaHutHoro maccusa (Bo-
crounoe 3adaiikajane). Mcxonst n3 Hauboiee U3BECT-
HOM JOKaJIbHOM MOAEIN MeIHO-HOp(GUPOBON pyI-
HO-MarMaTU4eCKOM CUCTEMBI C MPUCYILLIEH eil MeTall-
JIOTEHUYECKOM U TeOXMMUYECKOM BEPTUKAIbHOM
30HAJIBHOCTBIO [7, 24] HaMu ObLIN IIPOBEICHBI 110~
Ne 7

TOM 93 2023



POJIb METAJUJIOTEHUYECKUX MCCITEJOBAHUN

619

Cu

Au

Jlerenna

=)

[ Oponuuaemas 30na
B3 Au-muHepannsanns
B Cu-Mo-MuHepaausanus
73 KynosbHbI€ BBICTYITBI

Puc. 3. MoHosnemeHTHbIe (Cu — a, Au — 6) TeOXMMUYECKHEe aHOMAJIMU B IPUKOHTAKTOBOI 30He JIeBO-AMYIKMKAHCKOTO Mac-
CHBAa U JIOKaJIbHAsI [TIOMCKOBO-OIIeHOYHAsI MOJIEJIb 0J1aTOPOTHOMETAIUILHOM U METHO-MOJIUOIeHOBOM MUHepanu3aunu (8) [25].
KpacHbIM 0TMeUYeHbI MaKCUMaIbHbIE 3HAUYEHUST COEPXKAHUSI DIIEMEHTOB

MCKOBO-OIIeHOYHBIE paboTEl B paifoHe JleBo-
AMYIKMKAaHCKOTO MaccuBa MOTOYMHCKOTO paifo-
Ha 3abaiikanbcKoro Kpasi. Pe3ynbTaThl reoxumMuye-
CKOIf ChEMKU MMOKa3aHbl Ha pUcyHKe 3a, 6. MeTaiio-
TEHNYECKME PEKOHCTPYKLIMY 10 PE3yJIbTaTaM I€OXH-
MUWYECKON ChEMKHM Ha OCHOBE IMTOPGHUPOBOM MOIETN
[25] MO3BOAMIM BBIIECIUTD ABAa MHTPY3UBHBIX KyTlOJia
¢ Cu-Mo-nopdupoBoii MUHEpaIu3alueii B iapax u
30J10TOI Ha ¢haaHrax (puc. 3¢). B 30He, KOHTpOIUpPY-
0TI i1 30JI0TYI0 MUHEPATU3alINIo, TAKXKE YCTAaHOBIIE-
Ha BepTUKAJIbHAs TEeOXMMHUYECKas 30HAIbHOCT,
CBSI3aHHASI C Pa3HBIM YPOBHEM 3PO3MOHHOTO Cpe3a
TEOJIOTUYECKUX OJIOKOB B €€ TIpeeax.

JIoKaJIbHBIii NMPOTrHO3 30JI0TOr0 OpPYJE€HEHHSA CYXO-
Joxkckoro tuna. IlpuMmep mpuMeHEHMs JOKaJIbHBIX
MeTaMOpP(OTeHHBIX MeTaJIJIOTEHUYSCKUX MOAeIe —
Mozenb (GOPMUPOBAHUSL DY CYXOJIOKCKOIO THIIA,
OCHOBBI KOTOPOM COCTaBJISIOT YeThIpe NO3ULIUU, U3-
JIOXXEHHBIE HIKe 110 MaTepuaiaM B.A. bypsika u npy-
rux uccienonareieit bomaitbnHcKoro paiioHa.

BECTHUK POCCUNCKON AKAIEMHUU HAVK

TOM 93

1. Yreponuctsie (C,,, 10 4 Mac. %) TeppUreHHO-
KapOOHATHBIE TOJIIU, SIBISIONINECS KaK MCTOYHU-
KOM pyIHOTO (hJIronaa, Tak ¥ BMEIIaIoleil MaTpuliei
JUTs1 GOPMUPOBAHUST PYAHBIX MECTOPOXKACHUIA.

2. PynHbie Tesia mpencraBieHbl 00bEMHBIMU IIITOK-
BepKaMM IIPOXIIKOBO-BKpAIUICHHON MUHepaan3a-
1IUU, C HE3HAYMTEIbHBIMU CONECPXKaHUSIMU (TIepBbIe
I/T), HO KpyITHbIMU 3anacamu (> 100 1) 3oyoTa.

3. Hammume cTpyKTypHOro (aHTUKJIMHAJIBHBIC
CKJIAAKM 3-TO MOpsiAKa) 1 JIMTOJOTMYECKOTO (KOH-
TaKT YIJIEPOACOAepXKAIINX (PUIMTOBUIHBIX CAHIICB
C aJIeBPOJIUTaMU) KOHTPOJIS.

4. OgHOoOOpa3HbI HAOOpP PYOIHBIX MUHEPAJIOB —
IMUPUT, TUPPOTHUH, APCEHONMUPUT, TaJCHUT, pexke
caeput, XaJTbKOMUPUT, caMoponHoe 3o0Ji0To. [Ipu
5TOM CTaIUMHOCTE (DOPMUPOBAHUS PYTHOM MUHEpa-
JIN3allM UIEHTUYHA, YTO CBS3aHO C OMWHAKOBBIM
pa3BUTHEM MECTOPOXIEHUI B paMKax 3BOJIOLIMOH-
HOTO Pa3BUTHS TEPPUTOPUH.

Ne 7 2023
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Puc. 4. [IporHo3Has reoJioro-reousnyecKasi MOIeb MECTOPOXIECHUST CyXOJIOKCKOTO
TUIa YraxaH, MOATBEPXAEHHAS TaHHBIMU pa3Benku [26]

Ha coBpemMeHHOM ypOBHE 3HaHU1 YCTaHOBJIEHO,
YTO BCE MECTOPOXICHMS CYXOJIOKCKOTO TeHeTHdIe-
cKoro Tura bonaiidbrHcKkoro paiioHa JIOKaJau30BaHbI
Ha ogHoM JlaabHeTalrnHcKO-2KyMHCKOM CTpaTu-
rpadaecKoM TOPM30HTE, BMEIIAIONIeM KPYITHBIE 1
TMTaHTCKHUE MECTOPOXKIEHUS 30J10Ta.

Kak yxe orMedeHO BhbIlIEe, pa3BUBacMasi MOACIb
0a3upyeTcs Ha IPencTaBICHMIX, MU3HAYAILHO TIpe/I-
JIOXXEHHBIX TMEePBOOTKPHIBATEIEM MECTOPOXICHUS
Cyxoii Jlor B.A. Bypsikom. KoHnenuus 3akiirouaeTcst
B TIOJIMXPOHHOM U TTOJIMCTaAUHOM (hOPMUPOBAHUN
MECTOPOXIECHUIA: CeAUMEHTAIUsI, KaTareHe3, MeTa-
Mopdu3M. Brigesnsiores Tpu 3tara ¢GopMHUpOBaHUS
pyn nanHoro tura: (I) mpexpyaHbie 3TaIrbl — 0CaaKo-
HaKoOIJICHUE M pEerMoHalbHbIA MeTaMop(du3M, BO3-
HMKHOBEHME 000raii¢HHbBIX OpraHUKOM 1 0J1aropom-
HBIMHM MeTaJlJTaMU CTpaTurpadmudecKnx ypoBHeit [3];
(IT) panHwMii (JIaBHBIN), CBSI3aHHBIN C TUTyTOHOMETa-
mopdusmoM; (1II) mozmHmit (repLUUHCKMIL Marma-
T™I3M). Metamopdnueckue Ipeodpa3oBaHUs TJIaB-
HOTO 3Taria IeJsITCs Ha BE CTaauun: paHHIOI — MpPO-
rPECCUBHOTIO MeTamopdusma ¢ (GopMUpPOBaAHUEM
MUPPOTUHOBOI MUHEPAIU3ALIMU, U COOCTBEHHO PY/I-
HYI0, PErpecCUBHYIO CTaauio, ¢ (opMHUpPOBaHUEM
MUPUTOBOII MUHEpanu3auuu ¢ 30jioToM. Ilpemio-
XeHHasT MoAeidb (OPMUPOBAHUS MECTOPOKICHUM
CYXOJIOKCKOTO THWIIa ITOATBEpPXKIeHA HaMW MHOTO-
KpaTHO Ha pa3Iu4yHbIX 00bekTax bomaitbmHCKOro
paiioHa (I'onen Breicowaitimiti, Kpacnoe, CBeT0B-
CKOe€ pydHoOe T10JIe, YraxaH).

B pamkax pabGoT ¢ TOpHOPYOHOII KOMMaHUe
“GV-Gold” m3yuanock MecTopoxaeHne YraxaH. Co-
[JIACHO TPEACTaBJIEHHOM KOHLEMUU (HOPMUPOBa-
HUST MECTOPOXIEHUM CYXOJOXCKOTO TUIIa Oblja

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

MpPeNJIoKeHa UIesl 0 BO3MOXXHOM MOJIOXKEHUU Opye-
HEHUs B JIeXKadeM KpblIe aHTUKIMHAIU (puc. 4). B pe-
3yJbTaTe MPOBENEHHBIX Te0(U3NIECKUX U JTUTOTE0-
XUMUYECKUX padoOT BhIACICHBI IIEPCIIEKTUBHbBIE
Y4aCTKH, KOTOPEIE TT03Ke ObLIN 3aBePEHBI OyPOBBEIMU
paboramu. Bbeul moaydeH mpupocT 3amacoBs [26].
AHaJIOTMYHbIEe MTPOTHO3bI OCYILECTBIISIIUCH HAMU T10
TEOXNUMHUYECKUM U TeopU3NIECKIM padboTaM Ha Me-
cropoxnenuu KpacHoe u yuactke batbiit. B mepsom
cllydae TakxKe ObLIU BbISIBJIEHBI IPOTHO3UPYEMbBIE TS~
JIa, BO BTOPOM IO pe3yJIbTaTaM 3aBEpPOIHOIO OypeHMs
oOHapyKeHbI XOPOIIIHE TIPOMBIIIJIEHHbIE CEUSHUS.

JpyruM acrekToM IIPOrHO3HO-MeETaUIOreHUYE-
CKUX WCCEIOBAHUI CIIeNyeT pacCMaTpUBaTh HE00-
XOJUMOCTb Te0JIOr0-3KOHOMHYECKOi NMepeoleHK: U3-
BECTHbIX 00BEKTOB, BKJIIOUAsl TaK HA3bIBAEMYIO TEX-
HOTeHKy. Takasg HeoOXOIMMOCTh OOYCJIOBJIEHA TEM,
YTO TIpU ONpeaeSICHUN MPUOPUTETOB B padoTax IIo
BOCIIOJIHEHUIO MUHEPaJIbHO-ChIpbeBoii 0a3bl (MCB)
CTpaTeTuYeCKUX BUIOB MUHEPAJIbHOTO CHIPhSI HEO0-
XOJIMMO UCXOAUTh U3 €€ peaibHOTO COCTOSIHUS. JlaH-
HOE II0JIOXXEHHUE TpeOyeT MpOoBeIecHUS KOMITJICKCHOM
re0J0ro-2KOHOMUYECKON OlIEHKU (T€0JIOTOB COB-
MECTHO C 9KOHOMUCTAaMU ) COBPEMEHHOTO COCTOSIHUS
MCB 3Tux pecypcoB KakK B CTapOIIPOMBIILICHHBIX
(0ocoO0eHHO Ha HETPAIMIIMOHHBIC JISI HUX PECYpPCHI
METaJUIOB), TaK M1 BO BHOBb OCBaMBaeMBbIX (HaIlpu-
Mep, pSO TEPpUTOPH APKTUKM U IIPUJIETAIONINX
palioHOB) permoHax.

Kpome Toro, pa3zButue TeXHOJIOTUiT 0OOralieHu s
W U3BJIEYEHUS ChIPbSI, U3BMEHEHUE 3KOHOMUYECKOM
CUTyaALlMU UMEIOT CBOUM CJIEACTBUEM CMEHY ITOIXO-
JI0B K OCBOCHMIO MECTOPOXICHUIA: 1J1s1 Au — OT 6ora-
TBHIX JIOKAJIbHBIX PYOHBIX Tel K OONbIICOOBEMHOMY
Ne 7
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OpYIEHEHUIO C HU3KUMMU coaepXKaHusIMU Au 1—2 1/T;
HarpuMep, Ha MecTopoxXaeHusx AinbasuHo, Haram-
Ka u ap., a Takxe B Cu-noppupoBsix pynax (banmka,
ManMbIXK) TTOACYMUTAHBI 3aITachl B COTHU TOHH 30JI0Ta
¢ 0.1-0.3 r/T comepxaHUSIMU. DTO CTABUT BOIPOC O
repeolieHKe paHee, Ka3ajJloch Obl, HEMHTEPECHBIX
MECTOPOXKICHUI pa3HBIX METAJLIOB.

ITpuMepaMu BecbMa TMEpPCHEKTUBHBIX TEXHOTEH-
HBIX PECYPCOB SIBJISIIOTCSI OTBaJIbl TOPHOTO MPOU3BOJI-
CTBa U TEXHOJIOTUYECKUE OTXOAbl PYIOU3BIEKATEIb-
HbIX (habpuK KPYMHBLIX MecTopoxaeHuit. [ToaTomy
Ba>KHBIM aCIIeKTOM TaKUX pa0dOT JOJKHA ObITh PEBHU-
311 COCTOSIHUSI OTBJIBHOTO KOMILIEKCAa U XBOCTOB
OTpabOTKU KPYITHBIX MECTOPOXICHUI pa3sHbIX Me-
TaJIJIOB, TIPEXIe Bcero penknx. Tak, mo nanHbIM MH-
CTUTYyTa MPUPOIHBIX PECYPCOB, KOJIOTMU U KPUOJIO-
run CO PAH (Yura), “XBOCTBI”, HAaKOIUIEHHBIE 3a
50 et ocBoeHUsI 3aBUTMHCKOTO MECTOPOXICHUS B
3abaiikanbe, mocturaioT 11.7 MJIH T TEXHOTreHHOTO
ceIpbs ¢ 0.25—0.53% Li,O [27]. A TeXHOTeHHBIE Me-
CTOPOXASHUS peaKoMeTaIbHBIX 251eMeHTOB (Li, Be,
Rb, Cs) fpocnasckoro 'OKa B ITpumopckom Kpae,
O JaHHBIM J{aJIbHEBOCTOUHOTO IF'e¢0JI0TMYECKOTO MH-
cruryra IBO PAH (BraguBocTok), — 310 28 MJIH T
OTX010B (h1oTaluu (HIOOPUTOBOTO KOHIIEHTpaTa, B
KoTopbIx comepxkurcsa 0.45% Li,O, a Takke TIpo-
MBIIIJIEHHO MHTepecHbIe coaepkaHust Rb, Be u Cs.

TakuM oOpa3oM, akajgeMuyecKkasi HayKa, paspa-
OaTbIBas (hyHIaMEeHTaJIbHbIE OCHOBBI METAJJIOTCHUH,
MOXET BHOCUTb M KOHKPETHBIII BKJIaJ B pelIcHUE
MMPOTrHO3HO-MeTaJJIOTeHNYecKX 3amad. OmHako
MakKCUMaJIbHBIA 3G (eKT mocTuraeTcsi oO0bemmHe-
HUEM YCUJIUI BCEX 3aMHTEPECOBAHHBIX CTOPOH,
BKJIIOYAsI BIAaCTHBIE CTPYKTYPHI ((heaepanbHbIE U pe-
ruoHajbHbIe). I1pu onpeneneHun TpUOPUTETOB HE-
00X0OIMMO UCXOOUTH U3 PEATbHOTO COCTOSIHUS MIHE -
PaILHO-CHIPbEBOM 0a3bl BHICOKOJIMKBUIHBIX U TEX-
HOJIOTUYHBIX MUHepalbHbIX pecypcoB (BTMP). C
9TOI LIeNbIO mpeajaraeTcss nposectu cuiaamu PAH,
akagemudeckux (MwuHoOpHayku Poccum) um mpu-
KiIagHbiX (MMHUCTEpCTBA IIPUPOMHBIX PECYPCOB U
aKoJioruu PD) MHCTUTYTOB TMpenIBapUTETbHYIO KOM-
IUIEKCHYIO T€0JI0r0-3KOHOMMYECKYIO OLIEHKY COBpe-
MEHHOIO COCTOSIHMSI MUHEPaJIbHO-CBIPhEBOIl 0a3bl
9THUX PECYPCOB KaK B CTAPOIPOMBIIIUIEHHBIX PETO-
Hax (Ha HeTpaAUlLIMOHHBIC i1 HUX PECypChl METaI-
JIOB), TaK U BO BHOBb OCBaMBaeMbIX (HAIIpUMeED, Psii
Apxktnaeckux u [Ipuapkrnaeckux reppuropmii). Ta-
Kas TIiepeolleHKa MOJDKHA CTaTh HadyaJlbHOU (ha3oit
denepanbHOil [IporpaMMbl IIPOrHO3HO-MUHEpAare-
Hudeckux pabdor (uHuuumatuBa LIHUTPU MIIP),
KOTOpPBIE HEOOXOONMO pa3BepHYTH B OmKaiimieMm Oy-
nyieM no npoduiao MITP P® u PocHenp. Akane-
MUSI HayK U aKaAeMUYECKHWE€ WMHCTUTYTHI TOJIKHBI
IIPUHATHL aKTUBHOE Y4YacTHUE B 3TOI IESATEIILHOCTH.
E€ pesynbraTomM OyneT ompenejieHUE creludain3a-
UM TeX WM UHBIX PETMOHOB Ha COOTBETCTBYIOIIINE
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BuAbl BTMP, 4yTo M03BOIUT paliliOHAJIbHEE TTOI0MTHU
K WX ITOCJICIYIOIIEMY OCBOCHHIO.

O0beauHEHME YCUIINIT HEIPOIIOJIb30BaTeIeii, MH-
CTUTYTOB U HPEOIIPUSTUI T€0JIOTMIeCKOil OTpacin 1
Poccuiickoit akameM HayK B paMKax peaii3aluu
MHTETPAllMOHHBIX (eAepalbHBIX M PEeTMOHAbHBIX
IIPOEKTOB B CTAPOIIPOMBILLIEHHBIX M CJ1A00 OCBOECH-
HBIX PETrMOHAaX ITO3BOJIUT B KpaTKue cpoku (3—5 jer)
MIPEOIOJIETh TEHACHIIMIO MCTOIICHUSI MUHEpPaJIbHO-
CBIPbEBOI 0a3bl U PEIIUTh IIPOOIEMY PECYPCOB, B OT-
HOIIIEHUM KOTOPBIX CJIOXMWJIACh KPUTUYECKasl 3aBU-
CUMOCTb OT UMIIOPTA.

NCTOYHUKN OPUHAHCHUPOBAHMUA

WccnenoBaHue BKpalUIeHHON MMHepaiu3auuu SHo-
KonwiMckoro mosica mommepxano MUTABM CO PAH
(FUEM-2019-0004). UccnenoBanue opyneHeHus: 3abaii-
Kaybsd U bopaitbnHckoro paitona noaaepxxaHo UI'X CO
PAH (tema 0284-2021-0001).
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Poccust o6amaet 60IbITMME 3aITacaMy JIMTHS, TO3BOJISTIONIMMU TTOJTHOCTBIO 00eCTIeYNTh BHYTPEHHUE TT0-
TpeOHOCTU pBIHKA Hallleil CTpaHbl ¢ MEPCHIEKTUBOM Pa3BUTUSI OTEUECTBEHHBIX ITPOU3BOACTB JIMTUII-NOH-
HBIX aKKYMYJISITOPOB, 3JEKTPOTPAHCTIOPTA, OSCITUIOTHBIX YCTPOMCTB U MOPTATUBHOMN 3JIEKTPOHUKMU.
Jo06bIua IUTUST — CIOXKHBIN TPOolIecc, KOTOPBIH OMNpeessieTcsl KIMMaToM, COCTaBOM paccosa 1 3pdekTuB-
HOCTBIO TOCTYITHBIX TeXHOJOTHI. CeromHsl pOCCUMCKUE TEXHOJIOTUM U3BJICUCHUS JINTUS Pa3BUBAIOTCS B
JIByX HaIpaBJIEHUSIX: COPOLIMOHHOE 1 9KCTpaKIIMOHHOE. B cTaThe, MOArOTOBAEHHON MO MaTepuaiaM J10-
KJIama, 3ac/IylIaHHOTO Ha 3acegaHuu npesuauyMa PAH 11 anpens 2023 1., paccMaTpuBaIoTCsT OOIINE TeH-
JNIEHIIMM U MIEPCIIEKTUBBI COBEPIIEHCTBOBAHUSI METOAOB M3BJICUCHUS JIUTHSI, BKITIOUYAS XKUIKOCTHYIO 3KC-

TPaKIIUIO U COPOIIUIO.

Karoueesoie crosa: JII/ITl/Iﬁ, CBIPHCBBIC UCTOYHUKM, METOAbI U3BJICUCHMA, OKCTPAKIINA, COp6LlI/I$I.

DOI: 10.31857/S0869587323070101, EDN: RPXO0OQ

BpeMs 6e3rpaHUYHBIX BO3MOXHOCTE! 1 OOJIBIIINX
BBI30BOB — UMEHHO TaK MOXHO OXapaKTepU30BaTh
TeKyllee aecatuietTue. biokyeiiH U uCKyCCTBEHHBI
WHTEJJIEKT, pOOOTOTEXHMKA U OECTIMIIOTHbBIE YCTPOIi-
CTBa, BOJOPOAHAsA U BO30OOHOBJsIEeMasi SHEPreTUka,
3JIEKTPOTPAHCIIOPT, HOBBIE CITyTHUKOBBIE TEXHOJIO-
TMU U BBICOKOTEXHOJIOTUYHAsI MEAUIIMHA — BCE 3TO
Ha HallluX IJa3ax CTPEMUTEIbHO MpeoOpa3yeT OKpy-
>KalolUi Mup. B3pbIBHOI pOCT TEXHOJIOTUM BCESIET

LHINBAJI3E Acnan KOcynoBuu — akamemuk PAH, 3ame-
crutellib mnpesuacHTa PAH, HaydHBII pyKOBOIMTEIH
NDXD PAH. BAYJINH Bnanumup EBreHbeBUY — JOKTOD
XUMUWYECKUX HayK, IaBHBIM HAayYHbIII COTPYTHUK J1abo-
paTopuK HOBBIX (PU3MKO-XUMUUYECKUX Ipobiem MDXD
PAH, 3aBenyroiuii 1abopatopueii pochopopraHnyecKux
coemmHennii UPAB. KOCTUKOBA Tammna Baine-
pheBHA — KaHAWAAT XUMUYECKUX HAyK, CTApIINi Hayd-
HBII COTPYOTHUK J1abOPaTOPUM HOBBIX (DUBUKO-XUMUYE-
ckux npoosem NDOXD PAH. BESAOMHUWKOB Anekceit
AJeKCaHAPOBUY — MITAIIIAIN HAYYHBIM COTPYTHUK Jab0-
paTopuM HOBBIX (PU3MKO-XUMUYECKUX Tpobiem MDXD
PAH.

HaJIeXIbl 1 ONTUMMU3M OTHOCHUTEIBHO OYIyIIero ue-
JoBedyecTBa. OmHAKO TMapaUIeIbHO HaABUTAIOTCS
OOJIbIIIME BEI3OBEI, TAKME KaK IIepMaHEHTHBIE 9KOHO-
MUYECKME U MOJUTUYECKHE KPHU3UCHI, COLlMaTbHAs
HaMpsLKEHHOCTh, HOBAs TOHKA BOOPYXKEHUI, TTaHIe-
MUM, UCTOILIEHNE PECypCHOM 0a3bl, U3MEHEHNE KN~
Mata. IIpeomosieHuI0 HEKOTOPBHIX BBI3OBOB MOTYT
CITOCOOCTBOBATh HOBBIE TEXHOJIOTMM. YCIIEX X BHEI -
pEHUSI 3aBUCUT OT MHOXKECTBAa B3aMMOCBSI3aHHBIX
dakTopoB. OcTaHOBUMCS Ha OMHOM U3 HUX.

3HAYUMBIM BJIEMEHTOM COBPEMEHHBIX TEXHOJIO-
T BBICTYTAeT JUTUIA. JINTHEBbIE NUCTOUYHUKU TOKA
WUTPaAIOT KJIIOUEBYIO POJIb B OECHUIOTHBIX YCTPOIi-
CTBax, BO30OHOBJISIEMOIl JHEPTreTUKE, INEKTPO-
TpaHcopTe U Apyrux chepax. Cam JIUTUN TPUMEHS -
€TCSl He TOJIbKO B MPOU3BOACTBE JUTUM-UOHHbBIX aK-
KyMYJISTOPOB, HO U BBICOKOKAUYE€CTBEHHBIX CTEKOJI,
KE€paMUKW, CMa30YHbIX MaTEPUATIOB, B METAJUTYPTUA
U aTOMHOI MPOMBIIIIEHHOCTU. 3a TOCIeHEE ecsi-
TUJIETUE CTPYKTYpa MOTPEOICHUS JIUTUS peTepresa
3HauYuTeNbHble M3MeHeHUs. Cripoc Ha 3TOT MeTall
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JIuTuii-uoHHbIE
Pyna
AKKYyMYJISITOPbI

PacTtBOpeHue

]

Pacconbr

KoHLieHTpUpOBaHUE MO JUTHIO,
yAaJIeHre MelIalomnX MOHOB

W3BneyeHue TNTHS

Puc. 1. O6m1ast cxema T0ObIYM JIMTUST U3 TBEPIOTO U XU~
KOT'O JINTUEBOTO CHIPbSI

IIOCTOAHHO paCTéT, ImoBbIIIasaA €Yo CTOMMOCTD, OIIEPEC-
Xas HeNOCTAaTOYHBIN pPOCT IPpOMU3BOACTBA.

OrpaHUYEHHOCTDH IIPOM3BONICTBA JUTUS CBSI3aHa
CO CJIOXXHOCTSIMU €ro TOOBIYM Y OCOOEHHOCTSIMU €T0
MIPUCYTCTBUS B mpupoae. boénblmas yacth 3TOro Me-
Tajula B OY€Hb MaJIbIX KOHIIEHTPAIIMIX pacCpemoTO-
yeHa B MOPCKOI Bojie, 10OblYa U3 KOTOPOil Ha HbI-
HEIITHEM YPOBHE TEXHOJIOTUI HEe OKYIUTCS, W JIUIIb
HeOOoJIbIIIast OIS pacHojaraeTcss KOMNakTHO. Takue
3amnachkl TIPUCYTCTBYIOT B JIMTUEBOI pyne, COJIEHBIX
03épax, TeoTepMaJIbHBIX BOJIaX M Pa3IMYHBIX TEXHO-
TeHHEBIX paccosiax. Pyna moiaroe BpeMs CiyxKuja oc-
HOBHBIM HCTOYHMKOM JIMTUSI, OOHAKO Hauboiee
peHTa0eIbHBIE MECTOPOXACHUST yKe SKCIUTyaTHUPY-
IOTCSI, @ YaCTh MX UCTOIIMIACh. BemyIryio poib B Ka-
YyeCcTBE MCTOYHMKA JIUTUSI TIPUOOPETAIOT JIMTUEBEIE
paccoJibl, HO 371eCh OCOOEHHO OCTPO CTPOUT TpodJie-
Ma CeJIEKTUBHOIO M3BJICYCHMS I1IE€JIEBOTO IIPOMAYKTa.
JIutueBbie paccoJibl ClipaBeIMBee Ha3bIBaTh HATPU -
€BBIMHU, KaJIbIIMEBBIMU WJIM MAarHUEBBIMHU, TaK KaK 110
OoJibllIeit yacTu oHU comepkat uMeHHo Na, Ca, Mg.
ConepkaHue Xe JTUTUS penko npesbiiaet 0.5 1/ Ha
¢doHE NECITKOB U COTEH I'PaMMOB JIPYTUX IIETOYHBIX
¥ IIEeJI0YHO3eMeIbHBIX MeTautoB. Hu3kass KoHIileH-
TpalMs U CXOXECTh CBOMCTB ¢ 3JIeMEHTaMU-MaKpO-
KOMIIOHEHTaMM Paccojia Ype3BhIYaiiHO YCIOXHSIIOT
JIOOBITY.

B o61ieM ciyyae BO3MOXHOCTH JOOBIUM JIMTUS
ompeAesseTcss SHEpreTUYeCKUM 0ajlaHCOM, OTCIonA
BO3HMKAET BOMPOC: PeajibHO JIU €ro U3BjieueHue 0e3
3aTpaT U30LITOYHOTO KOJIMYECTBA SHEPrumn? DHepre-
TUYECKUI OaJlaHC MPU 3TOM OMpeAcssieTcs yCIo-
BUSIMM KJIMMaTa, COCTAaBOM Paccoja U JOCTYITHBI-
MU TexHojorusgMu. CTereHb apUIHOCTU KJIMMAaTa
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MO3BOJISIET OLEHUTb MPUMEHUMOCTb METOJOB I'eJINO-
KOHIIEHTPUPOBaHUS, C TTOMOIIbIO KOTOPBIX MOXHO
MOTIBITATHCS TOBBICUTh COEPXKaHUE JIMTUSI B PaCCO-
Je 0e3 3arpaT anekTpoaHepruu. CocTtaB paccofia
OIpeAessieT MPUMEHUMOCTh FAJUTypruYeCckKou cxemMbl
BBIIEJICHUS JIMTUS; C POCTOM COOTHoIIeHus1 Mg/Li,
Ca/Li aTa cxema TepsieT 3(ppeKTUBHOCTh 1 B KOHEU-
HOM WTOT€ CTaHOBUTCSI HENMpUMEHUMOIi. B cBoro
oyepenb, JOCTYITHOCTh M Ka4eCTBO TEXHOJIOTUI MPpHU-
oOpeTaloT pellarolee 3HaUeHUe TTpU 100bIYe JTUTUS
U3 PaccosoB, 3aJIeTalOlIMX Ha TEPPUTOPUSIX C Hea-
PUIHBIM KJIMMATOM U BBICOKUM coaepXaHuem Mg
u Ca.

Hcknouass u3 paccMOTPEHUsS JTOPOrOCTOSIIINE
duznyecKkre MeToAbl pa3neeHus BellleCTB, Hallpu-
Mep, DJIEKTPOMAarHUTHOE pa3aelieHrE, J0ObIYa JIUTHS
U3 BCE€X BUIOB HMCTOYHMKOB MMeeT OOIIUI IIyTh
(puc. 1). TBépmoe coIpbe (pyma Wid oTpadoTaBIINE
JINTUI-UOHHBIE aKKYMYJISITOPBI) IEPEBOIUTCS B JIM-
TUicoAepXKAallUi pacTBOP, NPY 3TOM MPUMEHSIOTCS
METOAbl (PU3UYECKOTO pa3fefeHUs] KOMITOHEHTOB,
nupo- v ruapomMeTtaaaypruu [1]. IlomyTHo ¢ mepeBo-
JIOM TBEPIOTO CHIPhS B JUTUMCOIEPKALIU pacTBOP
BO3MOXHO BBIJEJIeHE Pa3JIUYHbIX KOMITOHEHTOB,
YTO ONpenesieTCs IS KaXXI0ro KOHKPETHOIO CIIy-
yag (Cragus 1iepeBojia TBEPIOTO CHIPhSI B JIUTUIACO-
JIepXaliuidi paccoil — OTAe/bHas OoJibllIasi Tema,
ocTaBjsieMass HaMHM 3a paMKaMM JaHHOII paOoThI).
ITonydeHHBIN JIMTUIICOAEPXKAIINI PACTBOP MOXKHO
OTHECTU K TEXHOTEHHBIM Hapsiay C MOJyd4acMBIMU
npu 100br4e HepTH, ra3a, anMasoB u T.1. Kak TexHo-
T€HHBIC, TaK W IIPUPOIHBIE PACCOJIbl HYXIAIOTCS B
MOJATOTOBKE, OHA HEOOXOAMMA JIJIsl MOBBIIIIEHUST KOH-
LEHTpAllMK JUTUSA 10 pabodeil 1 ymajieHUsT KOMITO-
HEHTOB, IIPEMSATCTBYIOIIMX €Tr0 WM3BJICYSCHUIO, a eé
OCOOEHHOCTH 3aBUCSIT OT KOHEYHOTO MeToAa MoJy-
YeHUsI 1IeJIeBOT0 IIPOMYKTa.

duHanbHOE U3BJICUCHUE JINTHUS Yallle BCero pea-
JIN3YeTCSl METOJIOM OCaXKAEHUS MU MEPEeKPUCTAILIU -
3aliu, YTO TpeOyeT 3HAYMUTEJbHOro KOHLIEHTPUPO-
BaHUs no auTtuio. Hampumep, eciiu Mbl UMeeM MpuU-
ponHbIii paccon ¢ KoHUeHTpamueit Li 0.1 r/a1, To B
HaeaabHOM ciydae s BeiaeaeHus 90% nmuTust B BU-
ne Li,CO; motpedyeTcsi CKOHLIEHTPUPOBAaTh UCXO -
HBI pacTBop mpuoausutesbHo B 100 pa3, To ecTh
MPaKTUYECKU BBITTApUTh €ro nocyxa. Eciu He yuuTbi-
BaTh MPUCYTCTBME MarHusi U KajbliMs B paccoJjax,
OpraHu30BaTh TaKOe€ KOHIIEHTPUPOBAHUE HaXe B
YCJIOBUSIX apUIHOTO KJMMaTa BeCbMa CJIOXKHO.

IIporecc COHEYHOro MCITapeHUs IIUPOKO MC-
MOJIb3yeTCSI B MPOMBIIIJICHHONW O00bIYe JIMTUSI U3
paccoiaoB. DTOT METOM MO3BOJISIET ITOIyYaTh JIUTHE-
BbIe KOHIIEHTpPATHI, colepKallue MpUMEpPHO OO0 S5—
10 r/n Li, B 3aBUCMMOCTH OT UCXOTHOTO COCTaBa pac-
cosia. MeTon MpYMEHNUM TOJIBKO B 3aCYIIUIMBBIX, COJI-
HEYHBIX PErMOHax, TO €CTh B pallOHax C apuAHbIM
KiuMaToM. st moaydeHuss KOHLIEHTpaTa HeoOXo-
UM KacKall MIpyJoB OOIIEH IUIONIAAblI0 B THICSYM
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reKTap U JJIUTEJIbHOE BpeMsl — OT HECKOJIbLKUX MeCsI-
L€eB IO 2 JIeT.

Paccon B rIponiecce re TMOKOHLIEHTPUPOBAHMS I1e-
peKaynBaeTCsa MEXIY TIpyIaMU, B KOTOPHIX B 3aBUCH -
MOCTH OT HCXOIHOTO COCTaBa paccojia MO3TAITHO
ocaxpgarorcg NaCl, KCI, pasmnaHsie IBOMHBIE COMHN
Y OTIEJISIIOTCS 1IeJIOUHO3EeMEIbHbIE METAJLIbI B BUIE
CaSO,, Mg(OH),, CaCO; nyTém nobasieHus B pac-
coi u3BecTkoBoro mojsioka (Ca(OH),), consl (NaHCO;),
KanpuuHUpoBaHHOW coabl (Na,CO;) wiu pasnuu-
HBIX KUCJIOT [2].

DDPEeKTUBHOCT, TAaKOTO M3BJICUYCHUS KpaitHe
HU3Ka, BapbupyeTcs oT 15 mo 70% (6ombinast 9acThb
MOTeph JIMTUS CBsSI3aHa C €r0 3aXBATOM IIPU ITIEPEeKPU-
CTAJUTM3allMU TOOOYHBIX COJIEH M C CITapeHueM) [2—
4]. ITomuMo HU3KON 3(PGHEKTUBHOCTU U CEJIEKTUB-
HOCTH, METOII TpeOyeT pacxoma OOJIBIIOro KOJIMYe-
CTBa peareHTOB, BpeMEHH, IJIOIIaau U IaryoHo OT-
paxkaeTcsl Ha KOJIOTUM M3-3a 3aCaIMBaHUS U 3PO3UU
I0YB, 3HAYMTEJILHOIO PAcX0o1a IIPECHOI BOAbI, KOTO-
past 1 6e3 Toro AeUIIMTHA B 3aCYLIUTUBBIX peTMOHAX.
OTHU Tpollecchl HEraTUBHO CKa3bIBAOTCS Ha OJaro-
MOJIYyYNH MECTHOTO HACeJIeHMsI, BBI3bIBAsI €TI0 OTTOK,
yCUJIMBasl COLMAJIbHOE HanpskeHue [5].

B nacrogmmne BpeMs HaOmonaeTcs YETKUM TPEH]T
Ha pa3BUTUE JIMTUMN-CEJIEKTUBHBIX TEXHOJOTUMA, MO3-
BOJISIIOIIMX 3HAYUTEIBHO COKPATUTh SHEPrOEMKOCTh
CTaAuU KOHLEHTPUPOBAHUS PACCOJOB U yHAJIeHUS
MeIalIINX,/COMYTCTBYIOIINX MOHOB. AKTUBHO pa3-
BUBAIOTCS METOIbI JKUJKOCTHOM SKCTpPaKIUU, COpPO-
1Y ¥ pa3InyHbIe MEMOpaHHBIEC TTPOIIECCHI.

JIutnit-uonnasa curosasa (LIS) amcopOumsa kak
OlHa W3 Pa3sHOBUIHOCTE COPOIIMOHHBIX METOIOB
U3BJIEYEHUS TTO3BOJISIET TOJIydyaTh JUTUI U3 pacco-
JIOB 3a CYET 0OPATUMOIT MHTEPKAJISIIINY JINTUS B KPH-
CTAJUTMYECKOM PEeIIETKE MOHHBIX CUT. MOXHO BbIJIe-
JIUTh IBa OCHOBHBIX KaHAWIaTa Ha UCITOJIb30BaHUE B
kagectBe LIS — okcmabl mmtusa-mapranna (LMO) u
okcuasl autusi-tutada (LTO). [Tomumo LMO u LTO
paccmaTtpuBaroTcs U apyrue LIS, Bkimouas LiSbOs;,
LiNbO;, LiMg,sMn,0,, LiAIMnO, u LiFeMnO,
[6—9]. CopbLrOHHasE EMKOCTB T10 JIMTUIO JJISI TAKUX
MaTepruaioB MOXeT gocturarb 95 mr/r [10].

M3BiieyeHue TUTUS, KaK Mpenmnosaaraercs, mpouc-
XOIUT 3a CUET cieaylomux peakiuit. MoHHBIN 06-
MEH:

LiMn,O, + H" < HMn,O, + Li",

IOBEPXHOCTHOC TUCIIPOITIOPIMOHNPOBAHUCE!:
2LiMn,0,+4H" <

& 3A-MnO,+2Li"+Mn’"+2H,0

[Npenmoaraercs, YTo 3TU ABa Mpollecca MPOUC-
XOIAT TapajljieibHO, TIPU 3TOM BTOPOI mpoliecc He-
raTUuBeH, TaK KaK MPUBOJIUT K pa3pylIeHUI0 MIOHHOTO
CUTa 1 BRICBOOOXIeHNIO KaTnoHoB MapraHua (1I).
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CyliecTByeT OTeUeCTBEHHasI pa3paboTKa ImojyJde-
HUSI JIUTUEBBIX KOHILIEHTPATOB C ITOMOIIBIO pa3HO-
BUIHOCTU JBOMHOIO TUAPOKCHUIA ATIOMUHUS JIUTUS
JAT'AJI-CI [11]. ITpn o6paboTKe IUTUiiCOAEPKAIITM
xaopunHbIM pactBopoM HTAJI-Cl ¢ medpnnmrom B
HéM LiCl mpoucxoauT BOCCTaHOBJIEHUE MCXOTHOTO
cocrasa aBoitHoro coenuHeHus LiCl-2Al(OH);mH,0.
Takast obpaTMast MHTEPKAISILINI—IeMHTEPKAISIIAS
MOXKET TIOBTOPSTHCS MHOTOKpaTHO. sl JIydIero
copOeHTa, TIOJyYEeHHOTO METOIOM XHUMUUYECKOTo
ocaxnenus JITAJI-Li u3 pactBopa LiCl, EMmKocTh co-
craBisieT 8.8—9.8 Mr/r, 4To 3HAYUTEJILHO HIXE, YeM
ISl COpPOEHTOB Ha OCHOBE OKCUIOB JIMTUSI-MapraHiia
¥ OKCUIOB JINTUSI-TUTAHA.

OmHaKo Ha CETONHSALIHUN IeHb JIMTHUIl-MOHHEBIE
CHUTa JajJeKu OT UCHOJb30BaHUS B IIPOMBILUIEHHBIX
Macmtabax. OCHOBHBIE X HEJOCTATKU: HU3Kasl CKO-
pocTh OoOMeHa, JOPOrOBHM3HA CHUHTE3a, OIMACHOCTH
MomnagaHus B CTOYHbBIE BOJbI, BLICOKHE IIOTEPU M3-3a
HECTaOWJIbHOCTU CTPYKTyphl. K coxxajeHuto, yaiie
BCEro MOBBIIIEHUE CTOMKOCTU M pecypca copOeHTa
COIIPOBOXIAETCSI CHIKEHMEM €r0 EMKOCTH U 3HAYU-
TEJILHBIM YIOPOXaHUEM.

Cyl11ecTBYIOT TaK Ha3bIBa€MbIE 3JICKTPOXUMUYE-
ckue noHHble Hacockl (EIP), B KoTopbhix pabouuii
2JIEKTPOII CIIOCOOEH IO/ IEHCTBUEM DJIEKTPUUIECKOTO
TOKa MHTEpKaJIMpoBaTh NOHBI tuTtns. [Tprmauum EIP
3aKJIIoYaeTcs B ynasiauBanuy LiT u3 paccoma mpu mo-
Ja4ye OJHOTO MOTEeHIIMAajla U BEICBOOOXIECHUN JIMTHUS
B pacTBOP IpHU Mojade Apyroro rmoreHuunana. B kaue-
CTBE 3JIEKTPOIOB MOTYT HCIIOIb30BaThest A-MnO,
[12], LiFePO, [13], Li, _ ,Ni,;3Co,/sMn, 50, [14] u
T.0. Takasi 3JIeKTpoXuMHUUecKasi 3KcTpakuus Li s1B-
JISIETCST MHOTOOOEIIAIONIeil TEXHOIOIMe IIpu YCI0-
BUU, 9TO OyOyT pa3padoTaHbl BEICOKO((PEKTUBHBIC
MOHOCEJIEKTUBHBIC 3JIEKTPOAbl, 0bjagalolie 00Ib-
moi €MKoCThbIO Mo Li, JOATrOBEeYHOCTbIO U HU3KOM
€ce0eCTOMMOCTBIO.

C HegaBHETO BpeMeHU 0OJIbIIIOe BHUMAaHME CTaJIO
YAENSATHCS MEMOpPaHHBIM TEXHOJIOTUSIM M3BJICYCHUS
JIUTHS, TIPU 3TOM YK€ pa3paboTaHbl METOAbI, TO3BO-
JISTIONIE OMHOBPEMEHHO BBIACISATH JTUTUM W ITOIY-
yaTh TTUTheBYI0 Bomy [15]. Ho, K coxameHuio, 3tm
TeXHOJIOTUU He3((dEKTUBHBI B BHICOKOKOHIIEHTPU-
POBaHHEIX PacCcoJjax, a B IOJIHYIO CUJTy OHU pabOTaIoT
TOJILKO B CJIydae C MOPCKOM BOAOW U HEKOTOPbIMU
MpenBapuTeIbHO MOATOTOBICHHBIMU JJISI 3TOTO MPO-
1ecca paccojaaMm COJIEHBIX 03€D.

C nIpOMBILIIEHHOM TOYKM 3peHusl Haubosiee mep-
CIEKTUBHO pa3BUTUE METOIOB XXUIKOCTHOM BKC-
TpaKLUM, TaK KaK OHU 00eCreunBalOT HAOOJIBIIIYIO
MIPOU3BOAUTEILHOCTh TIpOLecCa MPU HAMMEHbBIINX
SHepro3arpaTax U MPOCTOTE aNapaTypHOTro opopM-
JICHUSI.

WccnenoBaHus BBIOCACHUS JIUTUS U3 pacTBOpPOB
HICJIOYHbIX WM HICJTOYHO3CMECJIbHbLIX METAJIOB IIPH-
POOHOIO IMPONCXOXKIACHHWA WUJIN ITPOAYKTOB BbIICIA-
YMUBaHUA N3 MUHEPAJIbHOI'O CbhIPpbId METOAAMM XKUI-
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KOCTHOM 3KCTpaKLIMU PACTBOPUTENEM MPOBOASATCS
HauyuHag ¢ XVIII B. 3a 3T0 BpeMsI pacCMOTpPEH IIUPO-
KW ceKTp BelIeCcTB, U Haubosiee 3(h(hEKTUBHBIMU
OKa3aJInCh CIIUPTHI, 3(pUpLI ¥ ux cMecu [16—18].

J1s1 KpymHOTOHHAXKHOTO HPOM3BOACTBA JIMTUSI
OpraHuYecKue pacTBOPUTEIN B KAUECTBE DKCTpareH-
TOB ITIPAKTUYECKM HE paccMaTpHBAIOTCS, TaK Kak
MMEIOT CYIIIECTBEHHbBIE HEIOCTATKU, B X YUCJIC HU3-
Kasl TeMIepaTypa KUIIeHMsI, BBICOKAs! TOKCUYHOCTD,
MOXapo- U B3PBIBOOIIACHOCTh, HU3Kasl CTEIIEHb MU3-
BJICYEHMSI U CEJIEKTMBHOCTh 3KCTpakiimu. MHorue
opraHUYecKHue pacTBOpUTENIN, 3P(PEKTUBHBIE B CIIy-
yae CoJIeH JIUTHSI, UMEIOT CKJIOHHOCTh PACTBOPSITH B
cebe omnpeneaeHHbIE KOJIUM4YecTBa Boakl [19], a BMecTe
C HEM COJIM HaTpUsl, KaJiusd, MarHusI U KaJIbLIYSI, YTO
JIeiaeT IPOoLeCC SKCTPaKIIUY HECEJIEKTUBHBIM, a IIPU
OTTOHKE PacTBOpPUTEIIEl BO3MOXHEI IIOOOYHEIE pe-
akuu. M3-3a HU3K1UX Ko3GGUIIMEHTOB pacripeaeie-
HUS JINTUS U pa3AceHUs €ro C IIeJOYHbIMU U IIIe-
JIOYHO3EMEIbHBIMHM METaJUIaM1 BO3HMKAET HEO0XO0-
JIUMOCTb ITIPEABApUTEIBHOTO KOHLIEHTPUPOBAaHUS
WINA OOJIBIIIOTO KOJIWYECTBA CTYNEHeil 3KCTpaKIIUN.
CeromHsI XKMOKOCTHYIO SKCTPAaKIIUIO YHUCTBIM pac-
TBOPUTEJIEM MCIOJB3YIOT JIUIIbL JJIs yAaJeHUs CO-
eIUHEHUIT 60pa 13 TUTUEBOIO CHIPhS C TIOMOIIBIO H-
okTanomna [20].

B nocnegHee BpeMst MIOHHBIC XXUAKOCTU U TI1y0O0-
KH€ DBTEKTUYECKUE PaCTBOPUTEIN pacCMaTpUBaIOT-
Cs B KauyecTBe aJbTepPHATUBHI TPAIUIINOHHBIM Opra-
HUYECKUM pacTBopuTesiM. MoHHasI XKUIKOCTb — 3TO
opraHuyeckasl Cojib, COCTOSIIAs U3 OpTaHUYSCKOTro
KaTMOHA W OPraHMYeCcKOTro WM HEOPTaHWYECKOTO
aHMOHA C TeMIlepaTypoii MJaBJIeHUsI HXXe KOMHAT-
Hoit 100°C. OcHOBHEBIE IPEUMYIIECTBA 3TUX PACTBO-
puTeeii IpOSBASIOTCS B Upe3BBIYATHO HU3KOM JaB-
JIEHWUW TIapOB U BBICOKOM XMMMWYECKOW U TEpMHUUE-
CKOIi CTaOMIIBHOCTH, HU3KOi pAaCTBOPUMOCTH B BOJIE
IIPU BBICOKOI pacTBOpsIIoNieii crtocooHocTu. [1oaTo-
My 3aMeHa JIETKOJICTYUYUX OpraHUYeCKUX PacTBOPHU-
TeJeit Ha MIOHHBIC XXUIKOCTU UCKITIOUaeT MOTepU pac-
TBOPUTEIIS C BBIXOJIOM €T0 B aTMOc(depy, CHIKAsI KaK
9KOJIOTUYECKUI cliel, TaK U CTOMMOCTH ITpoliecca.

DKCTpaKMs MOHHBIMUY XXUJIKOCTSIMU MOKET MTPO-
HWCXOINTDL IO COJIbBATHOMY M IO MOHOOOMEHHOMY
MeXaHu3My, TP KOTOPOM KaTUOH MOHHOM XKUIKO-
CTU 3aMelllaeTcsl KaTMOHOM MeTaljla, 00pa3ysi MOH-
HYIO TTapy ¢ aHMOHOM JIMTHUEeBOi comu. [IpuMepom
MOXKET CITY>KUTb 3KCTPAKIIMS JIMTUS TeTpadyTuidoc-
donuii  6uc(2,4,4-TpuMetuireHTun)dochuHaTOM
([P4444] [BTMPP]) [21]:

Ligg*+[Pyss IBTMPP],,+Cly,
< Ll[BTMPP]org+ [P4444] Clorg
[P4444] Clorg & [P4444] Claq

K HemocTaTkam CYHICCTBYIOIINX MOHHBIX 2KMUJIKO-
CTe€ MOXXHO OTHECTHU UX BBICOKYIO CTOMMOCTDb, OTHO-
CUTCJIbHO BBICOKYIO BA3KOCTDb U IINIOTHOCTD. B uenom
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WOHHBIE XXUAKOCTU KaK CAMOCTOSTEIbHBIE DKCTpa-
TEHTBHI TIPOSIBJISIIOT KpaiiHe HU3KYIO JIMTUI-CelleK-
TUBHOCTb C KO3(UIMEHTAMU pa3leicHUsI B He-
CKOJIBKO €AWHHUII B PSIIY IIEJTOYHBIX METAJIOB U C
GOJIbIIIEl CeIEKTUBHOCTHIO B OTHOIIEHUH IIEJIOUYHO-
3eMeJIbHBIX METAJJIOB, YeM IIEJIOYHBIX.

HawubGoinee pacripocTpaHeHsl, ocooeHHo B Kurae,
9KCTPAKIIMOHHBIC CUCTEMBbl W3BJICUYECHUS JIUTUSI Ha
OCHOBE XxJopHMaa xXejxe3da u TpuoOyrmwigochara
(TB®). P celleKTUBHOCTU 3KCTPAKLIUM JJII TAKUX
cucrem: H" > Lit > NH,* > Ca?* > >> Mg?* > Na+ >

> K*. MexaHu3M 3KCTPaKIUU JIUTUST B IPUCYTCTBUN
TpudyTuiadocdara u xopuna xenesa (I11) nertaabHo
U3y4eH B paboTax [22—24], cocTaB 9KCTparupyeMoro
komriekca umeet Bun [Li(TB®D),(H,0), _ J[FeCl,]
(rme x = 1—2, koopauHaius TpudyTuiagocdara ¢ 1m-
THUEM MPOUCXOAUT 32 CYET INEKTPOCTATUYECKUX B3a-
MMOIECMCTBUII KaTHOHA 1 Kucjopoaa gpochaTHo —
P=0 rpymmesi). I[Ipouiecc a3KcTpakiuy JUTUST CUCTE-
mamu Ha ocHoBe FeCl; u Th® MoxHO pa3nenuts Ha
HECKOJIbKO 3TarloB:

Li;q+ FeCl,,,+nTBP,,=LiFeCl, -nTBP,

org

Mg, +2FeCly,, + nTBP,, =Mg(FeCl,), - n"TBP

org

SKCTPAKLHUA, B XOI€ KOTOPOI JINTUI 3aMellaeT KaTHh-
OH B OPraHMYECKOM KOMIUIEKCE, 3TUM KATHOHOM
MOXeT ObITh He Tosibko HT, Ho 1 Na't, K™, Mg?" B 3a-
BUCUMOCTH OT TOTO, IOABEPraach JIM OPraHndecKas
(aza oMBUIEHUIO/pEreHepaLMU TIEPEN 3TAIIOM 3KC-
TPakLUY; ITOMUMO M3BJIEYEHUS LIEJEBOIO KOMIIO-
HEHTA IIPOUCXOANUT U SKCTPAKLIMA TOOOYHBIX B COOT-
BETCTBUU C PSIAOM CEJIEKTUBHOCTU U KOHLEHTPALUH
5TUX KOMITOHEHTOB;

H:q+%Mg(FeC14)2 - nTBP,, =

org
1

_ 2+
=HFeCl, - n'TBP,,,+ 3 Mg,
MMPOMBIBKA, B XOJ€ KOTOPO# yIaNI0TCsl IOOOYHO 3a-
XBaueHHbIE KOMIIOHEHTHI, Takue Kak Mg?*, B(OH);,
Na* u K*; mapaiieabHo ¢ IpOMBIBKOM TIPOMCXOIUT
YaCTUYHOE yIaJIEeHUE JIMTUSL U3 OpraHuYeckoil ¢dasbl,
BapbUpys yCJIOBUSI MPOMBIBKM MOXHO MUHUMM3U-
pOBaTh 3TU MOTEPHU;
H;q—FLiFeCl4 -nTBP,

org

=HFeCl, - n"TBP,

.+
0rg+ Llaq
pe3KCTpakLus, B Xole KoTopoii Li* mosHocThio yaa-
JISIeTCSI U3 DKCTPAKTa;
+ - —
Na,,+OH,, +HFeCl, - n"TBP,,=

=NaFeCl, - nTBP,,+H,0,

org

pereHepauus 3KCTpareHTa/OMbUICHHE, B XOOe KOTO-
PO BKCTpaAreHT MoAaBepraeTcs 00padoTKe 1mIeJIoYaMu
WM KapOoHaTaMH i 3amerneHnss H* B oprannue-
CKOM KOMIUIEKCE Ha MEHee JIMTUM-KOHKYPEHTHEIC
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HWOHBI C LIEJIbIO TOBBIIEHUST 3((GEKTUBHOCTU DKC-
TpaKIIUH.

Kak nokasaHo B pabote [25], 17151 cyiiecTBOBaHUS
[FeCl,] Heobxoaumo moaaepXKuBaTh BBICOKOE, TO-
psinka 6 MoJIb/JI, colepkaHue B BOTHOM (hase XJro-
pua-uoHoOB. sl moanepXaHusl BHICOKOTO COJepKa-
HUSI XJIOPUI-UOHOB MOXHO HCIIOJIb30BaTh pa3inu-
Hble conu, Hanpumep MgCl,, CaCl, u NH,Cl, NaCl,
KCl, nyymie Bcero nonxonut MgCl, n3-3a Haubob-
1Ieii BhICAJIMBAIONIEN CIMOCOOHOCTU W HEOOJbIION
KOHKYPEHLIMH B ITpoliecce skcTpakumu ¢ Lit. TTomu-
MO KOHILIEHTpPALIMU XJIOPUJI-MOHOB B CUCTEME HYKHO
peryampoBaTh cooTHouieHue Fe/Li, koTropoe BiusieT
Ha 3@@EeKTUBHOCTh 3KCTPAKIIMOHHOIO IIpoliecca.
OnTuMajibHOE COOTHOIIIEHUE BEIOUPAETCS UCXOIS U3
1ieJIeBbIX MTOKa3aTeyieil 1 3aBUCUT OT YCJIOBUiT TTpOBe-
JIeHUs1 Ipoliecca, OT COCTaBOB BONHOM M opraHuye-
cKolt (pa3 Ha KaxkaoM atare. B Takux cucremMax moiy-
yaeMblil TUTUEBBIM SKCTPAKT Yallle BCEro UMeeT HU3-
Kyl0 YMCTOTY W 3arps3H€H HaTpUeM U >KEJIe30M.
ITomuMo 3TOTO JaHHAasI cCUCTeMa OKa3bIBaeTCsl Upe3-
BbIYAiHO KOPPO3UOHHO-AaKTUBHOM, CIIOXHOM B Op-
raHU3alll1 U DKOJIOTUYECKM HEOEe30MaCHOM, UTO Tpe-
OyeT MCITOJb30BaHUSI TOPOTOTO O0OOPYIOBAaHUS U
CcOOTIOIeHUST OCOOBIX MPaBWI YTWIM3allUU OTpabo-
TaHHBIX PACCOJIOB.

MHorue MakpOolMKINYECKUE COETUHEHUS, TAKUE
KaKk KpayH-2(upbl [26—29], MaKpOLUKINYECKUE
noHodops! [30, 31], kpunrasasl [32—35], KalIukca-
PEHBI U KAJIMKCITUPPOJIBL [36, 37], mopdupuns [38],
chepannsr [39], MakKpOLUKINYECKME KOMILJIEKCHI
[40] m momoOHBIE MaKpoUuKIaM ochopui-rmogaH-
Ibl [41—43] crmocoOHBI CEJIEKTUBHO CBSI3BIBATh JIM-
tuil. Ha maHHbIA MOMEHT TOCTAaTOYHOE KOJUYECTBO
9KCHEPUMEHTAJILHBIX JAHHBIX 110 XKUIKOCTHOM 3KC-
TPpaKIMU JIMTUS MaKPOLUMKINIESCKUMU COSTUHEHMS -
MU UMeeTCs JIUIb TSI KpayH-3(hUpOB.

KpayH-3¢hupsl cOCOOHBI CBSI3BIBATHCSI C MOHAMU
METAJIJIOB 32 CUET BJIEKTPOCTATUYECKUX B3auMoIeii-
CTBUIi, 00samast TIIpU 3TOM BBICOKOM CTEpeOCIeIM-
¢uaHoCcThIO [44]. OCOOEHHO CUJIBHO CTEepeOoCHelu-
(UYHOCTD NIPOSIBISIETCS JJIs1 1IEJOUHBIX U 11IeJIOYHO-
3eMeNbHbIX MeTanoB. Haubonblas cTabuibHOCTD
KOMIIJIeKca Hab1o1aeTcsl TpU COOTBETCTBUM pa3Me-
pa MoJIOCTH KpayH-3durpa ¢ TMaMeTpOM MOHA MeTaJl-
na [26, 31, 32]. U3MeHsIs1 TUIT 1 KOJTMYECTBO JOHOP-
HBIX aTOMOB, pa3Mep KoJiblia KpayH-3(hupa U 3ame-
ctutTesiss B OOKOBOM 1€MW MOXHO PEryaupoBaTh
MPOCTPAHCTBEHHYIO CTPYKTYPY KpayH-2(pUPOB U UX
crepeocneuPpUIHOCTh. M3-3a cCMOCOOHOCTH KpayH-
a¢hupoB “moncTpanBaThbcsa” ION Pa3IMYHbIE KaTHO-
HBI 1 MEHSITh KOH(pOpMaIn1, a TAaK:Ke 00pa30BhIBATH
COHJIBUUYEBbIE KOMILUIEKCHI CEJIEKTUBHOCTb 3TUX CO-
eIMHEeHUI MOXET 3aBMCETh OT YCJIOBUI MPOBEAEHUS
aKcriepuMeHTa. TakuM oO6pa3oM, Ha CEJIEKTUBHOCTD
BJIMSIIOT TUTI KpayH-3durpa, TUTI O0KOBBIX 3aMECTUTE-
Jieii B KpayH-3dupe, pacTBOpUTEIb, TUI aHWOHA,
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Puc. 2. KomruiekcooOpa3oBaHUE IIEJIOYHBIX METAUIOB
JINTUSI, HATPUSI U Kalusl ¢ 6eH30-9-KpayH-3, 6eH30-12-
KpayH-4 1 6eH30-15-KpayH-5, 00pa3ylomMy OqUHOY-
HBII WJIA COHIBUY-KOMIUIEKC

KOHIICHTpAIINS KOMIIOHEHTOB paccoja M MX COOTHO-
meHue (puc. 2).

KpayH-3¢hupsl 1 1pyrue MakpolUKINYecKue co-
€AIWHEHWS MEPCTIEKTUBHBI B KAYECTBE 3KCTPAreHTOB.
Ho, x coxaneHuto, 00111e10CTyHbIE U MTpUeMIeMble
10 1IeHe KpayH-3(hUpPbl UMEIOT OYeHb HU3KYIO (-
(bEKTUBHOCTb 3KCTPAKLUWU JIUTUS U3 MHOTOKOMITIO-
HEHTHbBIX PACTBOPOB 1 YCTYIAIOT CUCTEMAaM Ha OCHO-
BE OPTO-3aMeIIEHHBIX (peHoJIoB, 1,3-TUKETOHOB U
cucteMaMm Ha ocHoBe FeCl;+Thb®. [nsa npomsbliii-
JIEHHOTO BBIJEJEHUSI JIUTHUSI BBICOKOCEIEKTUBHBIMU
KpayH-3¢upaMu TpedyeTcsl pa3paboTKa HOBBIX, 00-
Jiee 3¢b(EeKTUBHBIX METOJIOB UX CUHTE3A.

Cwmecu 1,3-gukeronoB (DK) n HeifiTpaabHBIX 9KC-
TpareHToB TpudyTmiadocdara (TBP)/Tpuoktrindoc-
¢un okcupga (TOPQO) KOAMYECTBEHHO M3BJIEKAIOT
JIMTUI U3 1LIEJIOYHBIX PACTBOPOB, COAEPXKAIIIUX OOJTb-
mue u36eiTku Nat, K* [45—47]. CreneHnb usBieye-
HUS MIEJIOYHBIX METAJLIOB TAKMMH CMECSIMU 3aKOHO-
MepHO yMeHbIaeTed B psany Lit > Nat > K* mo mepe
YBEJIMYEHUS] MOHHBIX PANyCOB LIEJIOYHBIX METAILIIOB.
M3BiieueHue JUTHSI TIPOUCXOIUT Yepe3 XeJaTupoBa-
HUE €HOJIbHOM (popMoit 1,3-aguKeTOHA IO KAaTUOH-
OoOMEHHOMY MeEXaHM3My C OOpa3oBaHMEM IIIECTH-
YJIEHHOTO MeTaJUIOLUKIIA ¢ TOoCAeayolleil KOOpau-
HallMei ¢ 3JeKTPOHOIOHOPHBIMUA MOJIEKYJIaMHM, Ta-
kumu kak TOPO [31] (puc. 3 a). HecmoTps Ha TO,
yto 1,3-AMKETOHBI 3KCTPATUPYIOT MarHuii Jydiile,
YeM JIMTUM, 5TO He BCeTna OKa3bIBaeTCs OrpaHWde-
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Puc. 3. MexaHuU3M CUHEPreTUYECKOM DKCTPaKIMK JIUTUSI cMechio peHmnaekan- 1,3-nuketrona u TO®O — a; cxema opMupo-
BaHUsI CTPYKTYPbl KOOPIMHAIIMOHHBIX COeAMHEHMIA: (peHMaekaH-1,3-nroHa (la-c) — 6, uzonponwicanumnuiara (I1la-c) ¢ ka-

THUOHAMMU JINTUA, HATPUA U KaJIUA — 6

HMeM. 3a CUET OOJIBILIONM pa3HUIIBI B 9KCTParupyeMo-
ctu Mg u Li Bo3MoXHa opraHu3alnus Impoliecca pas3-
JleJIEeHUs1 JIUTUSI U MarHus, B KOTOPOM BbIAEJIEHNUE
JIUTUSI TPOUCXOAUT HE Ha 3Talle SKCTPAKIUU U pe-
SKCTpaKIUM, a Ha 3Tanax NpoMbIBKU [48, 49]. Bech-
Ma MHTEpPECEeH BapMaHT pealu3aluy CeJIEKTUBHOM
PE3KCTPAKIIAY JIUTHUS TIPU UCTIONIb30BaHUU hochop-
HOM KMCJIOTHI B KauecTBe peakcTparerTa [50]. OnHa-
Ko 1,3-IMKETOHBI — OTHOCHUTEIBHO TPYIHOIOCTYII-
HbI€ 1 JTOpOTME COEAUHEHUS, a UX TPOU3BOJACTBO U
KCIIOJIb30BAaHUE MOXKET COIPOBOXIATHCS DKOJIOTH-
YECKMMU PUCKAMU.

IIpakTryecky Bce M3BECTHHIE B HACTOSIIIIEE BpeMsl
JINTUI-CEJIEKTUBHBIE 3KCTPAreHThl OBLIM OTKPBITHI
elIé B IPOIIJIOM BeKe, U OObIIast 4acTh IyOInKye-
MBIX B TIOCJIeIHEE BpeMsl paboT TOCBsIIIeHa AeTalb-
HOMY UX M3y4yeHMIO. B CBsI3M ¢ 3TMM BechbMa 3HAYM-
Mo, 4TO B paborax MPXD PAH nm. A.H. ®pymkuHa
[51, 52] BnepBbie 4151 UCTIOIB30BaHMS B KAUeCTBE HO-
BBIX II€PCHEKTUBHBIX JTUTUI-CEIEKTUBHBIX 3KCTpa-
TeHTOB OBLIM TIPEAIOXEHBI 3(UPHl CATUILIMIOBOM
kuciiotel. ComtacHo KoHnenmuu P. IMupcona [53],
CaIMIMUIAThI TAKXKe SIBISIIOTCS XECTKUMU OCHOBa-
HUSMU U JOJKHBI 0O0pa30BbIBAaTh KOOPAUHAILIMOH-
HBIE XEJIAThl C XECTKUMU KUCJIOTaMU, TAKNUMU KaK
KAaTUOHBI IIEJOYHBIX U IIETOYHO3EMEIbHBIX MeE-
TayoB. B Hammx paboTax OBIJIO MOKa3aHo, 4yTo 3a
CYET CTPYKTYPHOTro U PYHKIIMOHAJILHOTO CXOACTBA
3¢UPHI CATMIIMIIOBOI KMCIOTHI, KaK 1 1,3-11uKeTo-
HBbI, MOTYT 00Pa30BbLIBATh IIECTUUWICHHBIE METAJLJIO-
UKJIBI C KATUOHAMHU IIEJIOYHBIX METAJIOB, YCTOM-
YUBOCTb KOTOPBIX OIIPEIEIISIeT CEIeKTUBHOCTh KOM-

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

TUIEKCOOOpa30BaHUsI ¢ KAaTUOHAMU JIMTUSI, HATPUS U
Kanus (puc. 3 6, ). Pe3yabraTel 1a00paTOpHOIO MO-
NMeTUPOBAHUS TIPOIIECCOB U3BJICUYCHUS JTUTUS C HC-
MOoJIb30BaHUEM 3(UPOB CAUTULIMIOBOM KUCIOTHI MO-
Ka3aJiid uX BBICOKYIO 3(D(DEKTUBHOCTh M CTOMKOCTH B
IIUPOKOM IMaIria3oHe KOHLeHTpauwit [52, 54]. Uc-
MoJIb30BaHUe 3(UPOB CATUIUIOBON KUCIOTH B Ka-
YeCTBE HOBBIX JINTUI-CEJIEKTUBHBIX 3KCTPareHTOB
OTKPBIBAET MYTh K M3YyYEHUIO IIEJIOTO Psma IPYTUX
MMPOU3BOMIHBIX CATUIIMIOBOI KUCIOTHI U B 1I€JIOM Op-
TO-3aMEIIEHHBIX (DEHOJOB C BO3MOXHOCTBIO OoJjiee
TOHKOM MOIM(PUKAIINN SKCTPAreHTOB, B OTIIMYUH OT
1,3-IUKETOHOB.

I[MpuHOUIIMAIbHAsT CcXeMa W3BJICUEHUS JIUTUS
XKUIKOCTHOM 3KCTpaKLMel ¢ MCIIOJb30BAaHUEM JIM-
TUM-CEJIEKTUBHBIX 3KCTPAareHTOB M3 TUAPOMUHE-
paJIbHBIX UICTOYHUKOB CHIPbSI CBOIUTCS K IBYM CTa-
IusM: 1) aKCTpakKIIMOHHOE pa3AeieHne IMEI0IYHbBIX 1
IIEJIOUHO3EMETbHBIX METAJVIOB; 2) 9KCTPaKIIMOHHOE
BBIZCJICHUE JINTUSI U3 CMECH IIEJIOUHBIX METAJIOB.
Pacconbl (padmHaT) mociie M3BJIEYCHUST JIUTUSI TIO
CBOMCTBAM HE€ OTJIMYAIOTCS OT MCXOAHBIX JIMTUMCO-
Jlep>KalluX paccoyioB, YTO MO3BOJISIET UCITOIb30BaTh
WX I TIOJIyYeHUSI OPYTUMX LEHHBIX KOMIIOHEHTOB
(6pom, cTpoiimMaTepuranbl, IPOTUBOTOJIOJEIHBIE pea-
TeHTHI, IIpecHasi BOJa) WJIM IOBTOPHO B COOTBET-
CTBUHU C UCXOOHBIM Ha3HadYeHUEeM, HaIIpuMep B IIPO-
eccax Jo0bIYu HedTH U rasa.

KoMMmepuecku 1OCTyITHbIE TIPOMBILIIEHHBIE 9KC-
TPAKTOPHLI MOTYT O0ECIIEYUTh IIPOU3BOAUTEIBHOCTh
1—120 M3/4, 4TO CO CTEMEHDBIO U3BJIEUEHUS JINTUS,
JocTuratolieit 95%, mMo3BOINUT Ha OTHOM SKCTpaKIIM-
Ne 7
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CEJIEKTUBHOE M3BJEYEHUWE JIUTUA U3 MUHEPAJIbBHOI'O 629

OHHOI TMHUY nony4daTs oT 2.02 1o 242.8 kr Li,CO;/u
IUISI PacCcoJIOB CO CPEOHUM COACPXAHUEM JIMTHS
0.2 kr/m? (mo Metayury). Ilpy opraHM3aLMyU HEIpe-
PBIBHOTO IPpOMU3BOACTBA | TOI pabOTHI 3KCTPAKIIMOH-
HOM JUHUM ITO3BOJUT NOOBIBATh OT 17.7 mo 2127.1 T
Li,CO;. YBenuueHue KOJUYECTBA SKCTPAKIIUOHHBIX
JIMHUI HE COIPSKEHO ¢ TEXHUYECKUMM CIIOXKHOCTSI-
MU, TaK KaK OHU MOTYT paboTaTh MapasjieIbHO U He-
3aBMCHMO JIPYT OT npyra. Takum oOpa3oM, IIpruMeHe-
HUE TPAAULIMOHHBIX 9KCTPAKIIMOHHBIX TEXHOJIOT UM
B COYETAaHWMU C MHHOBAIIMOHHBLIMM, 3KOJOTMYECKU
0e30IMaCHBIMU U ACIIEBBIMU 3KCTpareHTaMM II03BO-
JIUT TIOJIHOCTBIO YIOBJIETBOPUTH BHYTPEHHUE IIO-
TpeOHOCTU POCCUMCKOIO PhIHKA B JIUTUU C TIEPCIIEK-
TUBOM Pa3BUTUSI OTEYECTBEHHBIX IIPOMU3BOACTB JIM-
TUM-MOHHBIX aKKyMYJISITOPOB, 3JIEKTPOTPAHCIIOPTa,
OECNUJIOTHBIX YCTPOMCTB M IOPTATUBHOM 3JI€KTPO-
HUKU.

NCTOYHUKUN ®UHACHUPOBAHUA

PaGota BeimosiHeHa pu (pMHAHCOBOM Nomaep:kke Mu-
HHUCTEPCTBA HAyKW U BbIcIIero obpazoBanusi PO (Homep
npoekTa 122011300052-1).
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B cratbhe npuBeAeHBI TaHHBIE O 00BbEMaM UMITOPTUPYEMBIX U SKCITOPTUPYEMBIX MAaTEPUAIOB METAJUTYPIH -
yeckoit orpaciau Poccun. OTedecTBeHHasI TPOMBIIIJIEHHOCTh, HECMOTPSI Ha 60TaTyi0o MUHEPaTbHO-ChIpbe-
ByIO 6a3y, Mo 1eJIOMY MEPEYHIO PYIHBIX KOHIIEHTPATOB, OKCHUIOB U APYTUX COENUHEHU, METAJIIOB U (hep-
pPOCIUTaBOB, a TaKXe 10 OTASIbHBIM MapKaM CTaJld M METAJUTUIECKUM U3NETUSIM 3aBUCUT OT UMITOPTHBIX
MOCTaBOK, UTO MPUBOAUT K BHICOKMM pUCKaM B cepe 6e30MacHOCTU U YCTOMYMBOTO pa3BUTHUSI Tocyaap-
CTBa B IIeJIOM. ABTOpaMU MpOaHaIM3MpOBaHa CUTYaIlusl, CBI3aHHAasl ¢ 3aBUCUMOCTBIO OT ITOCTaBOK M3-3a
pybexa pynHbIX MaTepHUaJiOB, METAJUIOB 1 CIUIAaBOB, MPUBEACHBI TPUMEPHI TTIEPCITEKTUBHBIX TEXHOJIOTMYE-
CKMX BApUAHTOB Pa3BUTHS OTEUECTBEHHOTO IIPOU3BONICTBA C MCITOJIb30BAaHNEM COOCTBEHHO MUHEPAJIBHO-

ChIpbEBOIi Oa3Hhl.

Karouesnie crosa: METaAJLIyprud, MUHEPAJIbHO-ChIphE€Bad 6332[, METaJLJIbI, CILJIaBbl, UMIIOPT, SKCIIOPT, TEXHO-

JIOIrvs Mpou3BOACTBa, CTallb, ICTUPOBAHUE.

DOI: 10.31857/5086958732307006X, EDN: RQPSGG

Poccus, HecMOTps Ha Hanmuue GoraToil MUHE-
paJbHO-CHIpheBOI 0a3bl [1], MO lieJJoMy TIEpedyHIO
PYIHBIX KOHLIEHTPATOB, OKCUJIOB U IPYTUX COCAUHE -
HUI1, METAIJIOB U (DEPPOCIIIABOB, a TAKXKE IT0 OTAEb-
HBIM MapKaM CTaJIM U METAJUTMYECKUM U3IEJIUIM 3a-
BUCUT OT MMIIOPTHBIX ITOCTAaBOK. B cuiy OOJbIIOTO
00BEMa TIPOU3BOICTBA 3Ta 3aBUCUMOCTH OCOOEHHO

3aMeTHA B YE€PHOI METaJUTypTUM, SBIISIOIIEHCS OC-
HOBHBIM TIOTpEOUTENIEM Psifa IIBETHBIX, B TOM YHMCIIE
pEeIKMX, METaAJJIOB, WCIIOJb3yeMbIX IJISI pacKucie-
HUsI, TIETUPOBAHUS Y MOTUMUIINPOBAHUS CTPYKTYPHI
yyryHa u ctainu. CIijiaBbl KeJjie3a COCTaBIISTIOT OCHOBY
KOHCTPYKIIMOHHBIX MaTepHajioB Ijs1 OObEKTOB MH-
dpacTpyKTyphl, 3MIaHUIA, COOPYKEHUIA, TpaHCTIOPTA,

JIEOHTLEB Jleononsn Mropesuy — akane-
muk PAH, coBerHuk mnpesuamyma PAH.
3AAKHWH Oner BanumoBua — 4ieH-Koppe-
crionneHT PAH, 3aBenylomumii 1abopatopu-
et cranu u heppocCIUIaBOB, IaBHBIN Hay4-
vei corpynauk UMET ¥pO PAH. BOJI-
KOB AHTOH WBaHOBMY — KaHOuUIaT
XUMHUYECKUX HayK, IUPEKTOp HayYHOTO
IIEHTPa KOMITJIEKCHOM TMepepaboOTKU ChIPhS
uMm. H.II. Jlakumesa LHHWHWuepmer um.
N.I1. bapauHa.
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MalllMHO- W CTAHKOCTPOEHWUSI, XMMWYECKOI mpo-
MBIIIJIEHHOCTH, 000poHHOI oTpacii. ITostomy 3a-
BUCUMOCTD OT TOT'O MJIX MHOTO BUIA ChIPhSI IPUBOIUT
K BBICOKUM PHCKaM B c(pepe 6€30MacHOCTH U YCTOM-
YUBOTO Pa3BUTHUS TOCYAAPCTBA B LICJIOM.

B Tabauiue 1 mpencrasieHa 0 UMIIOPTa B 00b-
éMe MoTpeOJICHUs psijia MaTepualoB, TTOCTAaBKU KO-
TOPBIX B 3HAYUTEIbHOU CTENEHU 3aBUCST OT 3apy-
OexXXHBIX ITpou3BoauTesteii [2]. [ HeKOTOPBIX MaTe-
puranoB (BoJb(ppaMOBBIiA KOHIIEHTPAT, ITMTMEHTHBIM
JVOKCHUJ TUTaHa, GeppoMONIUOIIeH) B CUITY JAJIbHUX
pacCTOSTHUI MeKIy MOCTaBIIMKAMM 1 IIOTPEOUTESI -
MU CJIOXKWJIACh CUTYAILIMsI, IIPU KOTOPOI OTEYECTBEH-
HOE€ CBIPbE OTIIPABISIETCS Ha 9KCHOPT, IPU 3TOM pOC-
CUIICKME TOTpeOUTEIN BBIHYXICHBI IIPUOOpETaTh
aHaJIOTMYHOE uMMoOpTHoe. s psaga MaTepruaioB
(TIeHTaoOKCHI BaHAIUs, IMPKOHUEBBIN KOHIIEHTPAT)
TaKasl CUTyalusl oOyCIOBJI€HA pa3HUIIEl B CTOMMO-
CTU U KaYyeCTBE OTECYECTBEHHOM M 3apy0eKHOM Mpo-
IYKIIAU.

BoIHYyXIIeHBI KOHCTAaTUPOBaTb, YTO TO ILIEJIOMY
CHEeKTpy MaTepuayioB B Poccuu pousBoaUTCS MPO-
IYKIWS TIePBBIX IIEPENeaoB, KOTOpask OTIPaBIISIETCS
Ha DKCITIOPT, IiepepadaTsIiBacTCs 3a pyoekoM, a 3aTeM
MoCcTymnaeT oOpaTHO B BMjE TMPOAYKUMU TIyOOKOI
CTEIIeH! IIepepabdOTKM WJIM TOTOBBIX M3menmii. Taxk,
KOHIIEHTpaT Hepas3aeJeHHBIX PeIKO3eMeJIbHBIX Me-
tayuioB (P3M) mnoctynaer 3a pyoex, a Mo UMIOPTY
MBI IIOJIydaeM COCOMHEHUS, DS MHIMBUIYATbHBIX
P3M u rotoBbie uzaenust (KOMIOHEHTHI JIEKTPOHU-
KM, KaTaJu3aTophl, TIOCTOSTHHbIE MAarHUTHI, ONTHUYEe-
CKO€ CTEKJIO, KepaMHKa, JUTAaTyphl 1 MOTU(PUKATO-
pBI, OBITOBas 3JIEKTPOHHASI TEXHWKA, NMPUOOPHI M
obopynoBanue). KoHBepTepHBI IUIAK U TEXHUYE-
CKUiT IEHTAOKCH BaHAIMsI YaCTUYHO MOCTYNAIOT HA
KCIIOPT, a Mo umnopty Poccust mmpuodperaeT ym-
CThbI€ TIEHTAOKCUJl U TpUOKCcUI BaHaausi. OCHOBHast
4acTh IMPOU3BOOMMOIO (heppoxpomMa HAET Ha DKC-
MOPT, a moJlydaeMble U3 HEro HepsKaBelollasl CTallb 1
KOPPO3UOHHOCTOMKNE U3AETUST TIPUOOpeTaloTCs 1o
UMITOPTY. YHUMKANIbHBIII Oanne/leuTOBBIII KOHIIEH-
TpaT MPaKTUUECKU TMOJHOCTBIO UAET Ha 3KCIIOPT, a
LIPKOHMEBasi KepaMUKa, OrHEYOpbI, B TOM YHCJIe
IUIST BCTABOK B CTaKaHBI pa3IUBKU CTaJI, U IPYyrue
JIOPOTrOCTOSIIE U3AEINS, HAITpUMEpP 3yOHbBIE TIPOTe-
3bl, UMITOPTUPYIOTC. OCHOBHasi 4acTh (eppomo-
mibneHa U (eppoBoabPpaMa He HAXOIUT CITpoca
BHYTpU Poccuu u oTripaBiisieTcsl Ha 3KCIIOPT, B TO K€
BpeMsi Mbl HaOmomaeM OOJBIIYIO 3aBUCUMOCTH OT
MMITOPTHBIX TTIOCTABOK MHCTPYMEHTAIbHBIX OBICTPO-
peXylIuX cTajeil, cTajeil Ijas MallWuHOCTPOEHMUS,
TBEPOBIX CIUIABOB, METAJUIOPEXKYILETO MHCTPYMEHTA,
B IIPOM3BOACTBE KOTOPHIX MCHOJIB3YIOTCS BOJIb(paM
1 MosinoaeH. OCHOBHASI YaCTh METAUIMYECKOrO TH-
TaHa, IIpou3BoaIuMoOro B Poccum, moctymaer 3apy-
OEXXHBIM MIpOU3BOOUTEISIM camoiieToB (Boing, Air-
bas). Ilomapmisioniee OOJBIIMHCTBO POCCUMCKUX
rpaXIaHCKUX aBUAJIAfHEPOB MMIIOPTHOIO IIPOM3-
BOJCTBA (B IU3UHTE).

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

JJEOHTBEB u np.

Mexny TeM 0 MHOTMM BHIaM ChIpbs B Poccuu
nMeeTcsT COOCTBEHHAsI chIpbeBast 0a3a. HemocraTou-
HOCTB €€ MCIT0JIb30BaHMSI O0YCIOBJIEHA B psijie CIyda-
€B HU3KUM KayeCTBOM DY IO CPABHEHUIO C UMITOP-
TUPYEMBIMU, OTCYTCTBUEM MH(MPACTPYKTYPHI U yIa-
JIEHHOCTBIO MECTOPOKACHUIA.

Mapraden. MapraHen, — OIMH M3 BaXHEHIINX
KOMITOHCHTOB CTaJIeii, IpUYEM KaK MAaCCOBBIX, TaK U
criennagbHbIX. OH 00ecIIeYBaeT BEHICOKHE TOTPEO -
TeJIbCKME CBOMCTBA CIIJIABOB — ITOBBIIIEHHYIO TTPOY-
HOCTb Hapsay ¢ BBICOKOM MJIACTUYHOCTBIO M BSI3KO-
CTBbIO, HU3KHWI MOPOT XJIATHOJIOMKOCTH, HEMArHUT-
HOCTb, ONTUMAaJIbHBI KOB(MMUIIMEHT TEIUIOBOTO
pacivpeHus, BBICOKMI YpOBEHb IMCCUIIATUBHBIX
CBOICTB, CIOCOOHOCTh K YIPOYHECHMIO U K (DOPMU-
POBAaHUIO HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UILIMA
Ha IIOBEPXHOCTSIX TPEHUSI, 00eCIICUYNBAIOIINX BBICO-
K¥e TPUOOJIOTMUECKIE CBOCTBA M HU3KWI KO3 hm-
LUEHT TPEHUS IIPU OJHOBPEMEHHOM ITOBBIIICHUU
M3HOCOCTOMKOCTH. CUTyalMss Ha pbIHKE MapraHia
LEJIMKOM OIPEIeIsIETCSI yPOBHEM €ro MOTpeOIeHMS B
ctaieauTeitHoM TtipousBoAcTBe [3]. CymMapHBIi
pacxon Mn 1ipu BEIIIJIaBKe 1 T cTad COCTaBISIET OKO-
70 10.4 xr.

Conepxanue mapraHia (%) B CTaISX pa3nUIHBIX
MapoK

VYraeponucTelie 0.5
KoHcTpykiimoHHbIe 1.0
BricokonpouyHble HU3KOJIETMPpOBaHHBIE 1.5
HemarnutHbie 11
Hepxaseromue (cepust 200) 12
Crans lNaodunsoa 13

MapraHell OTHOCUTCS K T'PYIIIE MOJe3HbIX UCKO-
MaeMbIX, UMEIOILINX BaXXHOE CTpaTerniecKoe 3Haue-
HUe, omHakKo Poccus BbIHYXIeHa WUMITOPTHUPOBATH
TOBapHYIO MapraHlIeByIO pynay, (peppocIuiaBbl, Me-
TAJUIMYECKUI MapraHell, 3JIEKTPOIUTUIECKIIN TUOK-
CHJ MapraHila, nepMaHraHat Kaaus [4—6]. O0bEM
MMIIOpTa MapraHIEeBOrO KOHIIEHTpaTa COCTaBJIsIET
1.1 miH T. bonee 90% Mn mcIIONB3yeTcsa B YEPHOI
METAJUTypTriU TIPU BHITUIABKE CTAJIM B KA4ECTBE pac-
KUCJIUTEJIS. U JIeTUpytolero aneMeHTa. C MosIBIeHU -
€M DBJIEKTpOIleUeil TOJIyYMJI0 Pa3BUTHE IPOU3BOI-
CcTBO (peppocranKoMaprania Kak 6oiee 3pdpeKTuB-
HOTO PACKUCIUTENSI CTajld 3a CUET IMOBBIIIEHHOTO
COIEepKaHUSI KPEMHUSI.

PoJib MapraHiia Kak JerMpyoliero 3JieMeHTa pe3-
KO BO3pacTaeT C pa3BUTUEM CTaJICIJIaBMJIbHBIX TEX-
HOJIOTHH (RJIEKTPOCTANICIIIIABUIILHOE TTPOM3BOJICTBO,
BHEIMeYHast obpaboTka cTaiu, BaKyyMHUPOBAHUE).
I1pu 3TOM poab pacKUCIUTENEH TIEPEXOIUT K KPEM-
HUIO, aJTIOMUHUIO, KanbliMio. OITHOBpPEMEHHO Ha-
OromaeTcs TEHACHLMSI K YBEJIMUYEHUIO OObEMa BhI-
NyCKa HU3KOYIJIEePOAUCTHIX CTaJICil, B CBI3U C YEM B
Ne 7
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HanmMmeHnoBaHue
MaTtepuana

Jlonst mMmItopTa
B notpebaeHuu, %

MPOU3BOICTBA, %

Jlons skcopTta oT 00bEMa

CBIDLCBLIC MaTepuajibl

MapraH1iieBblii KOHIIEHTpAT 100 0
Jvoxkcua MapraHia 100 0
XpOMOBBIiI KOHIIEHTpAT 32.8 0.1
ITeHTaOKCH BaHAIUST TEXHUIESCKUIA 0 42.6
[TenTaokcua BaHaAUsI OYMILEHHBII 100 0
MnbMeHUTOBBIN KOHLIEHTPAT 97.2 4.6
[TurMeHTHBIA AUOKCUI TUTAHA 67.5 51.1
Bosib(paMoOBEIif KOHLIEHTpAT 8.6 56.9
Mon6aeHOBBII KOHIIEHTPAT 36.9 0
Okcunbl MOTUOIEHA OYNIIIEHHbIE ~100 0
HuoOust neHtaokcun 27.4 7.0
KomnekTuBHBIN KOHLIEHTpaT P3M ~1.5 98.2
CoenuHeHus paznesiéHHbIX P3M 87.1 33
LlupkoHueBble KOHLUEHTPaThI (ZrSiO4 + ZrO,) 93.9 96.0
LIMpKOHUS TUOKCHT 97.6 —
Mertannbl, peppocriaBbl U IUTaTyphl
Mapranen MeTaIn4yecKuii 100 0
Mapranell 3J1eKTPOJIUTUYECKU it 100 0
deppomapranen] HU3KO- M CpeTHEYIJIEPOIUCTIN 100 0
deppocunukoMapraHell 33.5 12.1
deppoxpom — 83.0
XpoM MeTaJIn4eCKUi — 90.0
DdeppoHnobuii 99.3 44.0
®deppoBaHagnii 2.5 21.7
®deppomonnbdaeH 61.4 94.0
Depposonbhpam 0 66.3
P3M B BUzE MeTa10B 100 0
TanTan MeTaInyecKuit 96.4 4.5
BucmyT Metamiuyeckuit 100 4.5
Cranu
ITpokar U3 HepxxaBewllei cTanu 79.2 13.2
TpyObI U3 HepXaBewLIel cTanu 59.0 —
HMHcTpyMeHTanbHbIE OBICTPOPEXYIINE CTAIU 1o 100 —

BECTHUK POCCUNCKON AKAJIEMUU HAYK
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Ta6mua 1. OxoHuaHue

JJEOHTBEB u np.

HaumenoBanme Jlons mMmItopTa Jlons skcopTta oT 00BbEMa
maTepuana B nmotpebaeHuu, % MPOU3BOIACTBA, %

MariumHocTpouTeabHbIe (MAPTEHCUTHO-CTapelo- nmo 70.5
1e, TOMITUITHUKOBBIE, TPY>KUHHBIE, BEICOKO- 3.1
MMPOYHBIE, PEJILCOBHIE)
DNeKTpOoTeXHUYECKAs CTajb (ITPOKaT) 6.5 83.6
HeMarHurHble cTajiv, MaTepuabl 1Sl HAIJIAaBKU 90.0 —
M3HOCOCTOMKOTO TTOKPBITUS
BumeTtammmyeckuit TMCTOBOIM MpoOKaT 90.0 —
ToncronucroBas JerupoBaHHas HUKeJeBasi CTalb 75.0 —
JIJIS COCYIOB, paboTaIOIIUX MO JaBJIEHUEM
JlerupoBaHHasi U KOPPO3UOHHOCTOMKASI CTab LTSI 90.0 —
SKCIUTyaTalluy TIPU BEICOKOM TeMIiepaType
Craib KOHCTPYKIIMOHHAsI KpUOTeHHAs mo 100 —

MUpEe pacTET CIPOC Ha METATIMUYECKUIT MapTraHell 1
HM3KOYIJIEpOOUCTHIN (peppoMapranelt [7].

B Poccuu curtyaiiys ¢ mpou3BOACTBOM MapraHIie-
BbIX (heppOCIUIABOB 3a TOociaeaHue 15 JeT u3MeHu-
JIach B JIYUIIIYIO CTOPOHY, JOJISI UMIIOPTA B MOTpebae-
HUU peppocuimkoMapratia cHusmiachk ¢ 80—90 mo
40%; deppomapranua — ¢ 40 1o 13% (puc. 1). He us-
MEHWJIACh CUTyallsI C METAUIMIECKMM MapraHIeM,
BeCh 00BEM ero morpebiaeHus (cBoimie 60 THIC. T B
roJI) MOKPBIBAETCS 32 CYET UMITOPTHBIX IIOCTABOK.

Hama crpaHa o0GiamaeT KpynHO# ChIpbeBOIl Oa-
3011 MapraHLEBBIX PYI, BXOOS B JECATKY MHPOBBIX
JepxKaTeseil X 3aIacoB, OMHAKO TOBAPHO-ChIPHEBYIO
MPOAYKIMIO He TIpou3BoauT. B Poccuu mpomsliiii-
JICHHasI 1oObIYa MapTaHIEBLIX pya He Benercs ¢ 2013 T.
C 2017 1. B cTpaHe IIPOBOIMTCS TOIBKO MX OMBITHO-
npoMbllieHHast 100b4a; B 2020 1. e€ 00bEMBI cocTa-
Bunu 188 Teic. T. bamaHcoBBIe 3ammachl MapraHIie-
BBIX pyd 1o coctogamio Ha 01.01.2021 mocturaioT
283.5 MJTH T, OHU 3aKJIIOUEHBI B Heflpax 27 MECTOPOXK-
JIEeHW, ellé Ha OBYX YUYTEHBI TOJBKO 3a0aJlaHCOBBIE
3anachl. B 1e10M KauecTBO pOCCUMCKUX Py HU3KOE:!
T10 CoJIep>KaHUIO MapraHila OHU OTHOCSITCSI K OSITHBIM
(cpenHee 3HaUYEHME IO MECTOPOKACHUSIM KOJIEOIeT-
cga B mipenenax 6.6—31.1%), TpymHOOOOTaTUMbBIM, B
HUX B 3HQUMMOM KOJIMYECTBE COIAEPKATCSI BPEAHbBIE
npuMecu (docdop, Xeae3o, AUOKCHA KPEeMHMUS).
OcHoBHas yacTh 3arnacoB Kateropuii A+B+C, (60-
nee 77.1%) 3axkiiodeHa B MECTOPOKIEHUSIX, CIIOXKEH-
HbIX KapOOHATHBIMU PyIaMU, OCTAIbHBIE — B 00BEK-
Tax ¢ okuciaeHHbIMHU (17.1%), cmemaHHBIME (5.2%),
okcugHbiMK (0.5%) pyomamMu M1 B MOPCKHUX KeJIe30-
MapraHIeBeIX KoHKpenusx (0.1%). B cBsi3u ¢ 3TuM
COOCTBEHHOE ITPOMU3BOIACTBO MapraHIEeBBIX (eppo-
CIUTAaBOB 0a3upyeTcsl Ha MPUBO3HOM ChIpbe. Cpean
OTEUYECTBEHHBIX MECTOPOXICHUN CleayeT OTMETUTD
npexnae Bcero YcuHckoe (KemepoBckas 00J1acTh),

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

IMopoxuHckoe (KpacHosipckuii Kpait), MeCTOpOXKe-
HUs Ypana, Bkintovasi [lomyHounyto rpynmny (Csepi-
JloBcKasi obnacth) u IlapHOKCKOe MecTOpoxkaeHUe
(Pecniyonuka Komu). MectopoxXaeHUsT €CTh TAKXKE B
AnTaiickoM Kpae, ApxaHreabcKoi, MpKyTckoil u
OpeHOyprckoit 061acTsIX.

OTteuecTBEHHBIC PYIbl UMEIOT Psid OCOOCHHOCTEH
10 XMMHUYECKUM W MUHEPAJIOTUYESCKUM XapaKTepu-
CTHKaM, YTO TpeOyeT MOIOJHUTEIbHBIX HAyIHO-H1C-
clleIoBaTeIbCKUX pabOT, KacamlInXcsl 00oralieHus,
MOATOTOBKM K IJIaBKE M HOPAOOTKM TEXHOJIOTMYE-
CKMX pPEeXXMMOB IMPON3BOICTBA cI1aBoB [8]. K Bommpo-
Cy DOOBIYM U TepepadbOTKU MapraHIEBbIX Pyd MpU-
CTymajau HEeOJHOKPAaTHO, OJHAKO OO0 CUX IIOp UX
noosrya B Poccun He ocymectsisiercs [9, 10]. B ta6-
JINLIC 2 NpeacTaBJC€HBbI IMTPOCKTHI IO OpraHU3alnu
MapraHieBOro IIPOM3BOIACTBA, IEHCTBOBAaBIINE U
IUIaHMPOBAaBIIIMECs B MocjenHee BpeMs. Kak cumnra-
I0T CII€INaJINCTHhI, y6bITO‘{HOCTb IJIAaHUPYEMBIX ITPO-
€KTOB CBfI3aHa C MX HAlleJICHHOCTBHIO Ha ITOIydYeHUe
TpaAULIMOHHOI# MHOTOTOHHaXXHOI TOBapHOIl IMpOo-
IyKiuy (MapraHlieBbIx (heppocIiiaBoB), cebecToun-
MOCTb KOTOPOI1 OKa3bIBAETCS BBIIIIE, YeM IIPU IIepe-
paboTKe 3apy0eKHBIX OOTaThIX KOHIIEHTPATOB.

Xpom. OcHOBHOM cdhepoil MoTpedIeHUsT XPOMO-
BBIX Py BBICTYMAET Y€pHAS METAJLUTYPTHSI, TIOe UX UC-
TMOJIB3YIOT JIJISl BHITLUIABKU (peppoxpoma. deppoxpom,
B CBOIO ouepelb, CIYXUT JIETUpYIolleit mo0aBKoOi
TIPY TIPOM3BOICTBE CTAJIei. XpOM 00J1amaeT BEICOKM-
MU aHTUKOPPO3MOHHBIMU CBOMCTBAMU U B KaUueCTBE
JIETUPYIOIIETO 3JIEMEHTa BXOIMT B CTajJu U CIUIaBbl
MHOTHX Mapok. ComepXaHue XpoMa B CTaJIsIX B 3aBU-
CUMOCTH OT Ha3HAUYeHUSI U TIPEIbSBISIEMbIX K HUM
TpeOGOBaHUI U3MEHSIETCS OT AECITHIX 10JIeil MPOLIeH-
ta 10 30—40%.

ITo coctogauto Ha 01.01.2021 6aytaHCOBBIE 3a1aChI
xpoma B Poccum cocraBwiau 51.8 MJIH T; OHM 3aKJIIO-
Ne 7
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Puc. 1. O6pEMBI TOTPeOIIEHNSI 1 UMITOPTHBIX IMOCTaBOK (peppocrimkomMaprania u deppomapraniia B Poccumn

YeHHl B 33 KOpPEHHBIX MECTOPOXICHUSIX W TPYIIIe
pPOCCHITIEH, YINTHIBAEMBIX KaK eIUHBIN 00BeKT. Ka-
YeCTBO POCCHUICKHNX XPOMOBBIX Py HU3KOE, IO CO-
nepxanuio Cr,O; oHM oTHocaTcsl K OenHbM (30—
45%) n yoorum (10—30%). B HacTosiiee Bpemst oTe-
YeCTBEHHOM MMPOMBIIIIIEHHOCTHIO UCITOIB3YIOTCS py-
IbI, HEe TpeOylolIre oOoralleHNus, ¢ coaepKaHueM
Cr,0; 6omee 35%, HO TOJBKO Y€TBEPTh POCCUMCKIX
3aracoB COOTBETCTBYET 3TOMY YpOBHIO. OCHOBHBIE
00BEMBI XpOMOBBIX pyi — TTouTtn 70% 3amacoB cTpa-
HBI cocpenotoueHbl B Kapeno-Konbckom pernoHe
(Pecnyonuka Kapenust 1 MypmaHckasi 00J1acTh), Toe
HaxomsaTcsa KpynHeuinne B Poccuu AraHo3épckoe u
Comueo3épckoe MectopoxaeHus [11].

BECTHUK POCCUNCKON AKAIEMHUU HAVK

TOM 93

CuTyalmiio ¢ MMIIOPTO3aBUCUMOCTBIO POCCHIi-
CKOIi METaJUTypTMH OT XPOMOBOTO ChIPbSI HEJIB3SI OXa-
pakTepu30BaTh KaK HaMpsKEHHYIO BBUAY YCTOWUYM-
BBIX 9KOHOMMUYeCKMX cBsi3eit Poccuu ¢ Kazaxcranom
U MOSIBJICHWEM HOBOTO UMITOPTHOTO MOTOKa U3 FOx-
Ho-AdpukaHckoil pecryomuku. Kpome toro, co0-
CTBEHHasT MHWHepaJIbHO-CHIpbeBas 06a3a XpPOMHTOB
JIoCTaTOYHA, TPOM3BOICTBEHHbBIC MOIIHOCTU MO UX
MOOBIYE TOTHLKO HapalluBarOTCsI.

Bonee 90% poccuiickoit 1OOBIYM XPOMOBEIX Py
OCYLIECTBIISIIOT JIBa Hellporiob3oBatelist — AO “UOMK”
n AO «CapaHoBckas 11axra “PymgHast”»; 9TH 3ke KOM-
MaHWU BJIAACIOT OCHOBHBIM OOBEMOM 3amacoB XpO-
mutoB. IIpu stom AO “UDMK?” BpICTYyITaeT yIpaB-
ngomeit kommanueir AO  «CapaHOBCKasl IIaxTa

Ne 7 2023
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Taomua 2. [TpoekTsl 1o 1oOkIYe U epepaboTKe MapraHIeBbIX pyn B Poccun

MecTopoxneHne IIpennpusarue Cratyc nmpoekra IIpumeuanne
YcuHckoe YEK-CY.BK B 2015 1. peammzanmsa npoek- | Huskoe comepxkaHue Map-
Ta IMIPUOCTaHOBJIEHA U3-3a ranua (19%), noBeIllIEHHOE
MIPEHUI O eTO DKOJIOTHIE- conepxanue pocdopa. Ina-
ckoii 6e3onacHocTh. OcBOe- | HUPOBAJIOCh JOOBIBATH 10
Hue omnoxeHo B 2017 r. Kom- | 1370 ToIC. T pyas! B ron. Mor-
MaHWsI NpU3HaHa 6aHKPOTOM | HOCTb OOOraTUTEIbHOM (hadpu-
k#1 800 THIC. T IT0 KOHIICHTpATYy.
[MnaHupyemoe por3BOICTBO
MapraHia MeTaUImIeckoro 80
TBIC. T B TOJT
CeneseHbcKoOe 3anagHo-Cubupckuii anek- | [IpoekT noobruu nepenpodu- | JJoObITO BCero 8 ThIC. T pyIbI,
TPO-MeTaJUTypru4ecKuii 3a- JIMPOBaH Ha MepepadoTKy najiee pyabl He 0Ka3ajioch
BOII JIPEBECUHBI, ChIPBE MIJIsSI 3aBO-
Ia IocTymaeT u3 Appuku
TTapHokckoe YenssOMHCKMIA 2JIEKTPO-Me- Kapwep 3akoHCcepBUpOBaH. Tsx€nble rugporeosornye-

TaJUTyprU4ecKril KOMOMHAT

Hcnonw3oBaHue pyabl 3a-
TpYIHEHO

CKMe€ YCIIOBHST OOJIOTUCTOM
MECTHOCTU Y NIMHUCThIH
MEJIKOIUCIIEPCHBII XapaKTep

pyabl

FOxxHO-XMHTaHCKOE

XomaH—lansHnit Boctok

DKCIUTyaTalus He Ha4aaach,
CPOKM IEPEHOCSTCS, TIPOBO-
ISITCSI KUCCIICIOBAHMS

Menkoe mo 3ammacaMm, HU3Koe
coAepxXaHue MapraHua
(21%). TInanupoBaoch 10-
6pIBath 10 150 TBIC. T B TOZ,

Kene3zo-maprasiie-
BBbI€ KOHKPEIINH
Bantuiickoro Mopst

Kunrucenrnckuii 3aBon gpep-
pOCILJIaBOB

IIpoexT 3aKkphIT, 3aBOAA
OOJIBIIIe HE CYIIECTBYET

3aBoj ObLT ITepenpodUINpo-
BaH MO MPOM3BOICTBO dep-
poMapraHiia, HEKOTOpOe Bpe-
Ms1 paboTasi Ha TIPUBO3HOM
coipbe. [Ipennonaranock no-
JlyueHUe OKCHIOB MapraHiia
U METAJJTMYECKOTO MapraHiia
U3 KOHKpeLUit

Hwusasrynosckoe 1

VYpasibcKoe rOpHO-PyIHOE
yrnpasieHue “BocTok”

IIpoMmpiimeHHass 1OOBIYA HE

Benércs. [TpoBoasTcs IOAro-
TOBHUTEIbHBIE pabOTHI. Pabo-
TaeT B OITBITHOM PeXHME

IIpoekT GBI 3aKOHCEPBUPO-
BaH B 1941 r. B 2008 r. BHOBB
nosydeHa JmieH3us 10 2022 T.

I'poMoBckoe [TpuapryHckoe nmpou3Bo- [TIII'XO0 otkazanock ot pac- | IITII'XO Beno pa3zpaboTKy
CTBEHHOE TOPHO-XUMHUYECKOe | KOHCepBallMU Kapbepa. [po- | MecTopokaeHUs B TIEpHOI C
oobenuHeHue (ITITIXO0) MOBCKUIi pynHUK Ha KoHcep- | 2003 mo 2012 r. OnHako B
Bally CBSI3U C HU3KHUM COIEPXKaHM -
em Mmapranua (17%) B pyne
TOPHOIOOBIBAIOIIEE TIPET-
MpUsSITHE 3aKOHCEPBUPOBAHO
IMopoxuHckoe B manoocBoeHHOM paiioHe,
BBICOKOE conepxkaHue ¢doc-
¢dopa. Huskoe cogepxaHue
Mapranua (19%)
CeitbnHCKOE I'K “T'eoprueBckmii pymHuk” | M3ydeHmne TEXHOJIOTMISCKUX
CBOWCTB PY/Iibl, CXEMBbI Iepe-
paboTKM, ITOACYET 3aITaCOB
TeIHBMHCKOE CeBepoypaiibcKast Mapratiie- | [oroButcst packoHcepBauust | [TnaHupyeTcst HOOBITh OCTa-

Bas KOMITaHUA

Kapbepa

TOYHBIE 3aMachl MECTOPOXKIE-
Hus (407 THIC. T) B TEUCHUE
Tpéx et go 2027 r. Conepxka-
Hue mapranma 20%

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

oM 93 Ne 7 2023



Ta6mua 2. OxoHuaHUe
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MecTopoxnenne IIpennpusarue Cratyc nmpoexra IIpumeuanne
JlypHOBCKOE “Henpa Cubupu” Pa6otsl mpekpainieHsl n3-3a | CioxHaAsI CTpYKTypa pPyIHBIX
HeJoCTaTKa CPeACTB U TpyA- | Tesl. Menkoe o 3anacam. Co-
HOCTei o qopa3BenKe nepxkaHue MapraHia o 23%
Hwukonaesckoe “Mpkyrckuit Mmapraxeir” Jlo6rrua He Benércs. Panee B 2017 r. nuiieH3us aHHYIN -

MPOBOIMIMCH TOUCKOBBIC pa-
0OTBI, BeOETCs IIONCK (prHAH-
CUPOBaHUs

poBaHa

Yyactok Mapranue- | “TpaHccepBuc” B 2016 r. rutaHUpOBaIOCh
BEIi B Tyrypo-Uy- nposenexue I'PP ¢ BorsiBie-
MUKaHCKOM paiioHe HHEM MEeJIKOTO MECTOPOXIIe-
XabapoBCKOTO Kpast HUsI MapTaHIIEBBIX PYJI
“3ancubpyma” B 2017 r. yrBepxnéH nmpoekt | OO0 “3arcubpyna” BiameeT
Ha MpoBeJIeHUE MTOUCKOB JIMLIEH3MEN Ha reojiornuye-
MapraHIEBBIX PYII U TTOITYT- CKO€ U3y4YeHUe U JOOBITY
HBIX MOJIE3HBIX UCKOIIAeMbIX | MapraHIEBbIX Py B IOro-3a-
Ha MyHXUHCKO tromany B | nagHoi yactu ['opHoii I1lo-
npeneaax JUIEeH3UOHHOTO puM Ha Tepputopuu Tamira-
yJacTKa rojibckoro paitona Kemepos-
CKOM1 obsiactu
“Cub3onoropassenka” B 2017 r. rutaHupoBanoch Ha-

gayio I'PP o mmpoekTty o1re-
HOYHBIX pabOT Ha MapraHiie-
BbIe pynbl Ha KieBakmHCKOM
ydyacTKe B CBepIIOBCKOI 00-
JIacTu

Masynbckoe

B Hacrosee BpE€MsA HE 3KC-

ILUTyaTUPYETCS; Kapbep 3a-
KOHCEpPBUPOBAH

“Pymnas”» m OOO “3amagHo-YpanabCKuii XpoMm”,
SIBJISISICH (PAKTUIECKU MOHOTIOJIUCTOM XPOMOPYIHOM
MpoMbIiieHHOCTH Poccun.

B HacTostiiee Bpems B Hallleil cTpaHe BbITLIABIISI-
0T eppoxpoM paznuuHbiXx Mapok (~400 TeIC. T),
deppoCcUIMKOXpoM ToBapHbIit (~70 ThIC. T) U Mepe-
JIenbHBIN [12—16]. BBUAy HEOONBIINX MOIIHOCTEM
10 TIPOU3BOJICTBY HEPKaBEIOIIEil CTalu CyllleCTBEH-
Hasl 10J1s1 BbIITyCKaeMoro heppoxpoMa IocTyIaeT Ha
aKkcnoptT (puc. 2). Poccust 3aHMMaeT 0KoJI0 MOJI0BHU-
Hbl MUPOBBIX MOIITHOCTEI MPOU3BOICTBA XpOMa Me-
TANIMYECKOTO, BXOAUT B YMCJIO MUPOBBIX JIUJEPOB IO
MPOU3BOACTBY HU3KOYTJIEPOAUCTOTO (heppoxpoma.

XpoMmoBblIe (heppocCIlIaBbl B OCHOBHOM MCTOIb3Y-
IOTCS TIPU MOJIYYEHU U KOPPO3UOHHOCTONKOM CTaJN.
CoBpeMeHHBIN POCCUNCKUI PHIHOK MeTaJLuTypruye-
CKOi MpoAYKIIMU U3 HEepXKaBelolllell cTaiu xapakTe-
pu3yeTcs BbICOKOW 3aBUCUMOCTHIO OT UMIIOpTa. B
MOCJIEMIHUE NECATh JIeT H0JIsl UMITOpTa B 00bEME MO-
TpeOJeHUs MpoKaTa M3 HepXaBelolllell cTaau Co-
craBisiia 55—80%, ns TpyO u3 HepxKaBeloleil cra-
J1 KoJiebanach B npeaenax 37—70%. Tax, B 2021 r.
n3 534 Thic. T MOTPEOJIEHHOTO TOTOBOIO MpoKaTa

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

423 ThIC. T OBIJIO IIOCTABJICHO IO MMIIOPTY, a M3
104 TeIC. T TPYO — 39 THIC. T.

3a mocnenHue TpU AecaTuiaeTus B Poccun pe3ko
yIaJjo MpOou3BOACTBO HepxKaBelolei cranu (¢ 826 mo
200 teIC. T). OMHA U3 IPUYMH OTKAa3a OT BBHIITYCKa OTe-
YECTBEHHOI KOPPO3UOHHOCTOMKOM CTaJIM — OTCYT-
CTBME KAa4ye€CTBEHHOIO XpPOMOBOTO ChIPbhs IJISI MOJIY-
YeHUSI HU3KOYTJIEPOAUCTOTO BBICOKOIIPOLICHTHOIO
deppoxpoma, KOTOPbIii B COOTBETCTBUM C TMIPUHSTOM
TEXHOJOTHUEH CIyXXUT OCHOBHBIM KOMIIOHEHTOM
IIPOM3BOICTBA HepxXaBerel cranu. boiee 2/3 BbI-
r1aBJsieMoro B Poccuu peppoxpoma nMeeT BEICOKOE
comepxkaHue yriepoda. B 3Toif cBsI3M HeoOXOOUMO
OTMETHUTh, YTO B HACTOSIIIIEE BpeMsI B MUPE ITUPOKO
HUCIOJIb3YIOTCS TEXHOJOTUYECKUE CXEMBI C TIPUMEHE-
HHUEM BBICOKOYTJIEPOOUCTOro (eppoxpoma, HalpHu-
MEp aprOHO-KUCIOPOAHBII MPOLIecC. YKe eCTb TOTO-
Bbl€ OTEUYECTBEHHBIC TEXHOJOIMM NPOU3BOACTBA
(deppOHUKEIIST 13 MECTHBIX OKHUCISHHBIX HUKEIEBBIX
pya co cpenHuM comepxkanueM Ni~1.1%. Ilpu uc-
MOJIb30BAaHMM 3TUX PECYPCOB BO3MOXHO OPTaHM30-
BaTh MPOU3BOACTBO HEPXKABEIOIIEH CTalM HA OCHOBE
aproHo-KuciaopogHoro npoiecca. Emeé onun Bapu-
aHT — IIPOEKT HNOJIy4YeHUs (peppoXpoMa 1 HEpKaBeIO-

Ne 7 2023
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Puc. 2. O6bEM ITPpOU3BOACTBA U SKCIIOPTHBIX IMTOCTAaBOK (peppoxpoma B Poccun

mei craaym Ha 0ase 3HEPreTUYECKWX MOIITHOCTEH
Konbckoit ADC.

B r. Boxckom Bonrorpanckoit o6i1actu B 2023 1.
HayaTo CTPOUTEILCTBO KOMIUIeKca “Pycckoii He-
pXKaBeollleli KOMITaHUM~ 110 ITPOU3BOACTBY TJIOCKO-
ro HepxkaBelolllero mpokara, COBMECTHOTO Mpe-
npustTus TpyOHOI MeTATypruueCcKoi KOMIAaHUU U
Yers10MHCKOTO 3JISKTPOMETAILTYPTUUECKOTO KOMOM -
Hata. [Ipennonaraemasi MoItHOCTh — 10 500 ThIC. T
npokara B rof. CTpOUTENILCTBO 1IeXa XOJIOIHOM Mpo-
KaTKM TUIaHUpyeTCcs 3aBepIInThb B 2025 T., a 1IEX0B ro-
psTeil TPOKATKH M CTaJleIUIaBIIIBHOTO — B 2026 T.

Tutan. 3aHUMas1 OAHO U3 NEPBBLIX MECT B MUPE 1O
3amacaM THTaHocoAep:Kamero ceipbs (15% wmupo-
BBIX), Poccusl MOYTH HEe MCIOJIb3YET eTo IJIsI IPOU3-
BOJICTBA LIEHHEMIIINX MIPOAYKTOB — METAJINYECKOTO
TUTaHa U ero nuokcuna. Ilo cocrossauio Ha 01.01.2021
6amancoBble 3anacsl coctaBuin 606.9 miH T TiO,, oHU
3aKJII0UYeHHI B 18 KopeHHBIX (97% 3amacoB) u 15 poc-
CBIITHBIX MECTOPOXIECHHUSIX, eIlIE NBA KOPEHHBIX 1 TBA
POCCHIITHBIX COMEPKAT TOJBLKO 3a0alaHCOBEIE 3arachl.

KpymHeiie B cTpaHe 3amacel TutaHa (48%) co-
cpenotoueHbl B Pecriyonuke KoMu, e oHu 3aKiiio-
YeHBI B IByX MECTOPOXIeHUSIX: S perckoM HeTeTH -
TAaHOBOM, PYAbl KOTOPOTro (JIeMKOKCEeH-KBaplieBble
HedTeHOCHbIE TIECYaHUKM) OOTaThl 1O COAepXKaHUIO
TiO, (10.44%), Ho BechbMa TpyaHOOOOTAaTUMBI, 1 [111-
>keMCKOM ¢ MeHee 6orateiMu (4.27% TiO,) LIMpKOH-
WIbMEHUT-JIEMKOKCEHOBBIMU pynaMu. Ha mosto
MypmaHckoii obnactu nipuxoautcst 20.5% 3amacoB
CTpaHBbl, IJI€ OHU COCPEIOTOYEHBI B MArMaTOT€HHBIX
MECTOPOXAECHUAX. B UX pynax, CBA3aHHBIX CO 1lie-
JIOYHBIMM TTopojgamMu (XuOuHcKas rpymra u JIoBo-
3€pCcKOoe), TUTAH TIPUCYTCTBYET KaK IOMYyTHBIN KOM-
MOHEHT, B pylnax mectopoxaeHuss FOro-BocTtouHas
I'pemsixa, cBsg3aHHOro ¢ rabbponbamMm, Kak OCHOB-

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

Hoii. B MarMaToreHHBIX MECTOPOXICHUSIX 3abaii-
KaJIbCKOTO Kpasi (TUTaHOMarHeTuToBoe UuHelickoe
U anaTuT-WIbMEHUT-TUTaHOMarHeTutoBoe Kpyuu-
HUHCKOE) cocpenoTtoueHo 18.1% poccuiickux 3ama-
COB. AHAJIOTMYHBIE OOBEKTHI (POPMUPYIOT CHIPHEBYIO
6a3y YensomHckoit (5% 3amacoB Poccnu, Mense-
NIEBCKOE MECTOPOXIEHUE WIbMEHUT-TUTAaHOMAarHe-
TUTOBBIX TPYAHOOOOTAaTUMBIX pPyd) M AMYPCKON
(3.7%, mecropoxnenue bompmroit CaitM MIbMe-
HUT-TUTAHOMArHETUTOBBIX CPAaBHUTEIBHO JIETKO-
oboratuMbIx pyn) obaacteii, a Takke KpacHosipcko-
ro kpasg (0.7%, TMTaHOMarHeTUTOBBIE MECTOPOXKIIE-
Hus Ilomneicanckoit rpymiiel). 3amacel MpKyTckoi
obiact (1% 3amacoB cTpaHBI) COCPEIOTOYEHBI B
C/1abOCILIEMEHTUPOBAHHBIX ~ MJIbMEHUTCOIEPXKAIIUX
necyaHukax TyJTyHCKOTO MECTOPOXIEHUSI.

Bo Bcex octanbHbIX peruoHax Poccuu 3anachel TH-
TaHa CBSI3aHBI C POCCBHITHBIMU MECTOPOXIACHUSIMU.
Camble KpyMnHble U3 HUX — LUPKOH-PYTUI-UJIbME-
HHUTOBBIC MPUOPEKHO-MOPCKHE pocchlti LleHTpanms-
HOTO MecTopoxaeHusT B TamGoBckoit o6mactu (1.1%
3aracoB cTpaHbl) 1 Tyranckoro B TomcKoii o61actu

(0.4%).

OCBOEHHOCTBb POCCUICKOI CHIphEeBOIf 0a3bl TUTA-
Ha HeBbIcoKasl, B 2020 r. B pa3paboTKy ObLIO BOBJIC-
YeHO TONIbKO 6% 3amacoB, TIPUYEM C M3BJICYCHUEM
3TOTO MeTalla B KoHIeHTpaT — Bcero 0.1%. IMonro-
TaBJIUBAJIOCH K OCBOEHMUIO U pa3BeabIBaoch 27.3%, B
HepacrpenenéHHOM (GoHIe ocTaBalioch 66.7% 3amna-
COB.

EnvHCTBEHHBIM JE€UCTBYIOIIUM UCTOYHUKOM TH-
TaHOBOTO ChIpbs B Poccuu cinyxut JIoBo3€pckoe me-
CTOpPOXJEHUE, TIPU NepepadoTKe Pyabl KOTOPOro Ha
CorMKaMCKOM MarHMeBOM 3aBOJE TOJIydyaloT Jiomna-
PUTOBBINI KOHLIEHTpAT, a U3 HEro, B CBOIO OYepelb,
OKoJio 2.2 ThIC. Ty6uaToro tutaHa. B 2016 r. uz-3a
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TOM 93 2023



MMPOBJIEMbI PA3BBUTUSA METAJJIYPTUYECKOM OTPACIH

639

Pyna
MNiibMeHUTOBBI l TuTtaHoMarHeTUTOBBII
KOHIIEHTpaT KOHIIEHTpAaT

F OO6oraiiieHue ﬁ

DJIeKTPOIUIaBKa Armiomeparust
JloMeHHas Tu1aBKa
IImak:
Crane || o Ti-ryoka l
o TiO, YyryH Arnoropur

Puc. 3. [1puHnunuanbpHas cxeMa repepadoTKu pyabl MeaBenéBCKOro MeCTOPOKACHUS

HeO0J1aronpusaTHON PIHOYHON KOHBIOHKTYPHI M TEX-
HOJIOTUYECKUX TPYAHOCTEM 3aKOHCepBHUpPOoBaH OJeK-
MUHCKUI PYTHUK U TOPHO-00OTaTUTENIbHBIN KOM-
OuHat, paszpabateiBaBIIUi KypaHaxckoe MecTo-
poxnenue. B 2022 r. IuraHuUpoBadM HadaTh
MoJydYeHre KOHIIEHTpaTa Ha MeCcTopoxXaeHu boib-
moii Ceitum. B maprte 2023 1. mpoM3BOICTBEHHBIE
MOILITHOCTH 110 O0OBIYe pyabl Ha Kypanaxckom me-
CTOPOXIESHUMW OBUIM BOCCTaHOBIEHBI. I[lmanmpye-
MBbIi1 00BEM TTpon3BoacTBa — 300—400 ThIC. T UIBME-
HUTOBOI'O KOHIIEHTpaTa B ToA. B ombITHOM pexume
padoraet Tyranckuii OK “MiapMeHNT”, OITBITHBIC
MapTUM UJIbMEHUTOBOTO KOHIICHTpATa MPOILIN TeX-
HOJIOTUYECKME MCHIBITAaHUS IJIsSI IPOU3BOICTBA T'y0-
gatoro TuntaHa BCMITO—ABUCMA. PyrunosBsrii n
JIEHKOKCEHOBBI KOHIIEHTPAThl TPUMEHSIIOT JJISI TTO-
JIy4YeHHsI CBapOYHBIX 3JIEKTPOIOB 1 IIPOBOJIOKU.

B Poccuu cnoxunach mapagoKcaibHast CUTyalust:
oOJramast OOJBIIMMM 3aIlacaMM TUTaHa, CTpaHa 3a-
KpbIBaeT 3HAUMTENbHYIO (97.4%) 4YacTh CBOWX IIO-
TPEOHOCTEN 32 CYET UMITOPTHOTO CHIPhs. MeTamu-
yecKkuii TutaH nmpousBommiicas BMITO—ABUCMA B
OCHOBHOM M3 YKPanHCKOTO Chipbs (88% BonbHOTrOp-
ckuii 'OK, ITHenponeTpoBcKasi 061acTh). B ciyuae
OTKa3a YKpawHBI ChIphE Tpuodperaercd B Mumum,
ABCTpaJIuM M APYTUX CTpaHaXx.

ITurmenTHBIN ouokcun tutada oo 2014 r. 8 Poc-
CHUM BOOOIIE He IIPOM3BOIMIICI, a 3aKyIllajcsd Ha
Ykpaune, B 'epmanum, @unansaoun, bensrumn, Ku-
Tae u Apyrux crpaHax. OH UCITOIb3yeTCs B JIAKOKpa-
COYHOM NPOMBIIIJICHHOCTH, IPOU3BOACTBE ILJIACT-
Macc, OymMaru, MCKYCCTBEHHEIX BOJIOKOH, PE3WHBI,
KaTajJn3aTopoB.

HMmriopt TUTAaHOBBIX KOHLIEHTpaToB B 2019 I. co-
ctaBui 304.5 ThIC. T, a TUTMEHTHOTO JUOKCHUIA TUTA-
Ha 53.6 TeIC. T. B cBsI3u ¢ 3TUM pa3paboTKa oTedue-
CTBEHHBIX MECTOPOXKICHUI CTAHOBUTCSI aKTYaJIbHOM
3amaueii [17-21].

3AO0 “TuraHoBble MHBECTUIINM — KpyHHEHIIee
XuMuyeckoe npeanpusatue Kpoeima pyHKIMOHUPYET
¢ 1970 r. [lmaBHOE HampaBjeHUE eTo AeSATeIbHOCTU —
nmpou3BoAcTBO MUrMeHTHoro Ti0,. Cpenu monyTHBIX
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MPOIYKTOB — BBIITYCK aMM0Od0OCca U KeJIE3HOTO KyITOo-
poca, KpacHOIo 3KeJIe300KMCHOTO MHUIMEHTa, HC-
MOJIB3yEMOTO IJISI U3TOTOBJICHUSI KPACOK U 3MaJieii.
Ha npennpusitum IpuMeHSIETCSI CePHOKMCIIOTHBIIA
CIIoco0 TepepabOTKM TUTAHOBBIX KOHIIEHTPATOB
(IepoBCcKUTOBBIE, CHEHOBBIC, MIBMEHUTOBBIE KOH-
LICHTPaThl U TUTAHOBBIE LIIaKK). [Ipennpusitue pa-
OoTaeT Ha IIPMBO3HOM ChIpbe. Harmpumep, miibMeH1-
TOBbIE KOHIIEHTpPATHl 3aBO3WIN C CeBepa YKpauHBbI.
IIponomxaercs ux nmocryruieHue u3 Kananel, Hopse-
TUU 1 ABCTpaJIAN.

I[lo mannbiM KpbIMCKOro ruapoMeTHEHTpa, B
paiioHe T. ApMSIHCKA, B KOTOPOM PacCITOJIOXKEH 3aBOI,
“TuTtaH”, KOHIEHTpALMN 3arpsi3HUTENIeii B aTMO-
chepHOM Bo3ayxe cymiecTBeHHO npesbinaior [TK.
ExeromHo o6pa3yloTcs ThICSYM TOHH Ta3000pa3HbIX
OTXOZIOB, 30JIbI 1 ITbUIM, B TOM YMCJI€ OKOJIO 4 ThIC. T
TBEPIBIX OTXOHAOB B BUAE TOHYANIIINX a3p030Jeit (I1-
OKCHUJI TUTaHa, UJIbMEHUT, aMMO(OC, KeJIE3HbII Ky-
MOPOC, KPACHBII MMUTMEHT KEJIE300KUCHBIA 1 1p.).
[IpoMBbIlIUIEHHBIE CTOKU IIPEAIIPUSITUSL OTBOISITCS B
KUCJIOTOHAKOMUTEIb-UCTIAPUTENIb, KOTOPBINA TIpen-
CTaBJISIET COOOI OTIIHYPOBAHHBIM IaMOOW 3aJIMB
o3epa Cusant. CpegHee 3HadeHre pH XXuokux mpoM-
CTOKOB, HampaBJIsIEMbIX B KMCJIOTOHAKOMIUTEb, CO-
craBisieT 1.10—1.15, 9T0 cBUIeTEenbCTBYET 00 arpec-
CUBHOI KMCJIOTHOI cpee. B ¢BSI3M ¢ 3TUM aKTyajlb-
HOM ocTaéTcs 3amada rnepepadoTKU UJIbMEHUTOBBIX U
TUTAHOMAarHeTUTOBBIX KOHIIEHTPAaTOB IIO IPYTOii,
Haunbosiee 3(h(hHEKTUBHON U 9KOJOTUYECKU Oe3omac-
HOI T€XHOJOTMM, MO3BOJISIONICH MOoayYaTh TUTAHO-
BBII 171K, YYyTYH, (peppOTUTAH.

Aperckoe HeTEeTUTAHOBOE MECTOPOXICHUE Ha-
xomurcst B Pecrry6iuke Komu. Pyna comepxur 58—
73% xBapua, 15—20% neiikokcena (TiO,'SiO,), 8—
10% BbIcOKOBsI3KOI HedTr. Ob6IIee KomuuecTtBo Ti0O,
B MecTopoxaeHuu — 278.6 MiH T. Pa3paboTkoit Tex-
HOJIOTMYECKOM CXeMBbl TlepepaboTKU 3TUX Pyl 3aHU-
manuck OAO “Spera-Pynma”, UMET YpO PAH,
MUMET nm. A A. baiikoBa PAH u np. Ilokazana Bo3-
MOXHOCTb TIepepabOTKUu JIEHKOKCEHOBBIX KOHIIEH-
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Puc. 4. [pennaraemas cxema rmepepadOTKN TUTAHOBBIX KOHIIEHTPATOB

TPaTOB, ITOJIYYESHHBIX U3 PY/IBI 110 CYIb¢haTHOM U XJIO-
PUAHOM TEXHOJIOTUSIM.

MenBeneBcKoe MECTOPOXAECHNE MIIBMEHUT-TUTa~
HOMAarHeTUTOBBLIX PYyI pacrojiokeHo B YenssOuH-
ckoit o6nactu, B 10 kM ot ropozaa 3maroycrta. B 1960—
1970-e roabl 3TU pyabl MPEANoONaraioch MCMOAb30-
BaTh B KAUYECTBE OCHOBHOI'O UICTOYHMKA 00ecreyeHsT
CBIPbEM TUTAHOBO-IIMTMEHTHOM IIPOMBIIIJIEHHOCTH,
OBUIM TIPOJIOKEHBI KeJIe3Hasi J0opora M BBICOKO-
BOJIBTHASI JIUHUS. 3J1aTOYCTOBCKOE OOOraTUTEIbHOE
pyaoynpasJieHIEe B COCTaBe 000TaTUTEIbHOM hadpu-
K1 1 arnogabpuku, padorasiree paHee Ha KycmH-
CKUX pydax, JOJKHO OBbLIIO 00eCHeuynTh NePBUUHYIO
nepepadoTKy pyIbl C MOJIYyICHUEM UJIBMEHUTOBOTO U
TUTAHOMAarHeTUTOBBIX KOHIIEHTPATOB, KOTOPbIE Na-
Jiee TJIaHUPOBAJIOCH MepepabdaThiBaTh MO CXeMe
(puc. 3). AmtoMmepar no xeJjie3Hoit gopore bakan—Yy-
COBasI MPE/IIoJIaragoch OTHpaBIIsITh Ha YycoBCcKoi Me-
TAJLTypTUYECKUIA 3aBO IJIsl TOMEHHOI IUIaBKU C T10-
JIydeHHEM BaHAOMCTOTO YyTyHa, a MJIbMEHUTOBBIN
KOHIIEHTpaT — TOM 3Ke Hoporoi B I. bepe3Hnkm Ha
BJIEKTPOILIABKY JJIsI TIOJydeHUsI BBICOKOTUTAHOBOTO
IITaKa, U3 KOTOPOIo IUIAaHUPOBAJIOCH IIPOU3BOACTBO
TUTAHOBOM T'YOKM M MUTMEHTHOTO nuokcuaa. ITo3xe
pa3paboTka cXeMbl Obla MepeopueHTUpPOBaHA Ha
Komanckoe, 6ojee KpymHOe MECTOPOXACHUE, pac-
MOJIOXKEHHOE Ha 3armagHoM ckioHe FOxxHoro Ypaia B
npenenax YensiOMHCKON o0OJacTU Ha TEePPUTOPUU
3matoycTtoBcKOro 1 CaTKMHCKOTO paifoHOB. 3arachl
KomaHckoro MmecTopoxaeHus: 3HAaYUTEIbHBL — OoJiee
2 muipa T. TexHoJorust ux repepadoTKy aHaJIOTMYHa
MenBenEBCKUM pydaM.

K KomaHckoMy MECTOPOXIECHUIO HPUYPOYSHO
MECTOPOXKAECHIE TUTAHOCOAEPXKAIINX TIECKOB B 6ac-
ceiiHe pexu Al — nipurtoka Ydpui. OO0 “VYpantu-
TaH-93” ¢ yyactuem AO “Iupenmer” rockopriopa-
mun “Pocatom” 1 UMET YpO PAH npennoxkeHbI
TEXHOJIOTUH JOOBIYM, OOOTaIlleHUS ¥ MeTaJlJTyprude-
CKOIi mmepepabOTKM ITeCKOB C ITOJIy4EHUEM BBICOKO-
TUTAHUCTOTO IIJTAKA M BaHAOWCTOro MeTaaiaa. B

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

YaCTHOCTH, IIPEAYCMOTPEHO CTPOUTEIHCTBO Kapbepa
U MoJIydyeHle WJIBMEHUTOBOIO KOHIIEHTpaTa Ha 0a3e
MOOMJILHOTO 00OraTuTe/IbHOro Komiuiekca. KoHIeH-
TpaT MOXKeT OBITh TOBApHOI MPOMYKIIMEIA, HO 1IeJIeCO-
obpa3zHee ero repepadaThiBaTh Ha BBICOKOTUTAHUCThIH
IIUTAK, HAaIIpuMep, Ha 3/1aTOYCTOBCKOM METaJLTypruye-
CKOM 3aBOJIe B PyAOTEPMHUYECKUX DJIEKTPOIIedax Win
bepe3HMKOBCKOM MeETaJUTypruyeckoM KoMOuHare,
I1Ie MJIaBUTCS UMIOPTHBII KOHIIEHTPAT.

OnuH 13 BapUaHTOB pa3BUTHSI TUTAHOBOM OTpac-
JIV TIpeycMaTpuBaeT CO3MNaHUs METALTypTUYECKOTO
MIPOU3BOACTBA Ha 6a3e SHEePreTUYECKUX MOLIIHOCTEM
Konnckoit ADC (puc. 4). Peanu3zaliisi COBMECTHOM
IUIaBKH JIEHKOKCEHOBOTO M IIEPOBCKUT-TUTAHOMAT-
HETUTOBOTO KOHIIEHTPATOB MO3BOJIUT:

1) cHM3UTH PaAMOAKTMBHOCTh KOHIIEHTpaTa H0
©6e30IMacHOro ypOBHSI;

2) UCIIOJIb30BaTh OTEYECTBEHHOE ChIPhE;

3) co3gaTh MeTa/UTYPrudeCcKUii KJIacTep C mojayde-
HHEM NPOAYKIINHN ITyOOKO# cTeneH! nepepadoTKM,
B TOM 4YMCJI€ MpoKaTa HEpXKaBEIILUEH CTajlu, IUTr-
MEHTHOIO OWOKCHUAA TUTaHAa, W3JEJUIl U3 TUTaHA,
OKCHUIOB U COJIeil peIKUX METAJLIOB;

4) CHU3WUTH PUCKU CHIPbEBOI MMITOPTO3aBUCUMO-
CTH;

5) cHU3UTH Ha 7.5% ce6ecTOMMOCTD ITUTMEHTHOIO
IUOKCUAA TUTAHA B CBI3U C OTCYTCTBUEM B JIEHKOK-
CEHOBBIX KOHIIEHTpaTaxX XeJie3a U COOTBETCTBYIO-
IIMM YMEHBIIEHUEM pacXoja CEpHOM KUCJIOThI Ha
BCKpBITHE.

Huoomii. Huobuit B Bune ¢gpepponunobust (cogep-
KuT 50—65% Nb) TIpuMeHsIeTCsT IUIST TIPON3BOACTBA
KapOIMPOYHBIX CTalleil B aBMAlMM, HEPXKaBEIOIIUX
HU3KOJIETUPOBAHHBIX CTajieii B MAIIMHOCTPOCHUU,
CYIOCTPOEHUU, TPYOHOI! MPOMBIIIIEHHOCTH (HA 3TH
Henu MAOET OKojio 85% MUPOBOTO MOTpeOIIeHUs,
93% poccuiickoro). [IpruMeHeHre HUOOUS B HU3KO-
JIETUPOBAHHBIX CTAJISIX MTOBBILIAET UX MMPOYHOCTL Ha
20% , ucnonb3oBaHMEe TAKUX CTAJIei 115 Ta30IPOBO/I-
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Taomna 3. ConepkaHue HUOOUS B CTAJISIX Pa3HBIX MapOK

Bun cramm Mapxka Copepxanue Nb, %
TpyOn1 OoblIOTO TaMeTpa X 80 0.05
Cranu mist CynoCTpOeHUS EH 36 normalized 0.03
KoncTpykiimonHsie cTanm S 355 MC 0.03
ABTOMOOUJIbHBIE MOJIOCHI S 500 MC 0.04
ABTOMOOWJIbHBIH JIUCT H 340 LA 0.04
Kapocroiikue ctanu 1.4509 0.60

HBIX TPYO OoJIBIIIOro fMamMeTpa B 1.5 pa3za yBenmunBa-
€T UX IIPOM3BOAUTENHLHOCTb, 3HAUUTSIBHO CHIKACT
pacxonbl npu 3kcrutyarauuu. CogepkaHre HIOOUS B
CTaJISIX TIpeaCTaBJIEeHO B Tabiuiie 3.

EnvHCTBEeHHBI 0TeYeCTBEHHbI UCTOYHUK ChIPbS —
neHTaokcua Huooms1 CoTMKaMCcKOro MarHueBoro 3a-
Bona (617 T8 2020 r.), moay4aeMBblii U3 JIOIAPUTOBOTO
KoHIIeHTpaTa JIoBO3EpCKOro ropHO-000raTuTeIbHO -
ro KOMOMHaTa, BBIIYCKAETCs] B HEIOCTATOYHOM KO-
mmuectBe [22—26]. TleHTaokcum HUOOUST BBHICOKOTO
KauyecTBa UCIOJIb3YETCS B MPOU3BONICTBE METaA/INYE-
CKOTO HUOOUSI 1 HUOOUEBBIX JIUTATYP IJISI CIIelICIIIa-
BoB. 1o Hallleit olileHKe, 00bEM BbIITyCKa MeTaInye-
ckoro Hrnoobus cocrasiseT oT 30 o 50 T B rom, a HUO-
oueBbix muratyp (NiNb, NbAl, NbCr, NbWMoZr) —
okoJio 390 T B ro B repecyéTe Ha YUCThIii HUOOWIA.
C 1997 r. noTpebaeHre HUOOUS B UEPHOI MeTaLTyp-
ruu Poccuu Bo3pocio noutu B 40 pa3 [27]. B 2021 1.
uMItopTrpoBaHo 2120 T 3Toro MeTajuia B Buae dep-
pOHMOOMSI, OTeUeCTBEHHAs] 4YE€pHas MeTaJUIypTUs
MPaKTUYECKU TTOJTHOCTBIO 3aBUCUT OT €T0 MOCTaBOK
n3-3a pyoexa (B cpemHeM 99% o6GBbEMa moTpebire-
HUST).

BoaMmoxkHocTr HapaiuBaHus 00bEMa AEMCTBYIO-
11IeTO TPOU3BOJCTBA TTIeHTaoKcu1a Huoobus Ha Conu-
KaMCKOM MarHMeBOM 3aBOJi¢ OrpaHn4YeHbl. MOIITHO-
CTU TI0 HepepaboTKe JIOIMAapUMTOBOrO KOHIIEHTpaTa
COCTaBJISIIOT A0 13 ThHIC. T B TOM, C TPOU3BOJCTBOM CO-
eIUHEHUIT H1oOUS — 10 855 T B mepecuyére HA IICHTa-
okcua Huoous (Nb,Os). [Ipobnaembl Ha AeiCTBYIO-
et maxre KapHacypt cBsI3aHbI ¢ UCTOIICHUEM 3a-
nacoB Ooratoii pynbl. Bropas maxra Ym0o3epo
3aToIUIeHa, HeOOXOOMMO BOCCTaHOBJICHME WH(pa-
CTPYKTYpBI.

AO “AtoMpenMeT3010T0” (TOPHOPYIHBIN TUBHU-
31OH rockopnopaiuu “Pocatom™) B 2020 1. 6611 pa3-
paboTaH MOPOEKT MOACPHMU3ALMM W HapalluBaHUS
moirHocTeit JIopo3épckoro 'OKa. B pesynbsraTe ero
peanu3aluy IJIaHUPYETCsl TOBECTH MepepaboTKYy JIo-
MMapUTOBOIO KOHIIEHTpaTa 10 24 THIC. T B TO, 00bEMBI
MPOM3BOACTBA IIeHTaoKcuaa Huoous 1o 1700 T.

B HacTosiiiee BpeMsi MpOBOASITCS TE0JIOTO-pa3Be-
JIOYHbIE pabOTHl MEPOBCKUT-PENKOMETALIHLHOTO Me-
cropoxaeHusa Adpukanma. Ilo mpoekty AO “Apk-
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MUuHepai-Pecypc” TIpoeKT MiIaHUpyeTcsl peaii30-
BaThb B JIBa 3Tama: IepBbIii — co3JaHUe TOPHO-
060TraTUTEILHOTO KOMOWHATa, BTOPON — XHUMMKO-
METJLTyPTUYECKOT0 KOMIUIeKca. MOITHOCTh Tpen-
roJjiaraeMoro MpOM3BOACTBA 10 OKCHIaM HUOOUS U
taHTasa coctaBuT 1030 1. [I1aHnpyeMbIii BBOI B KC-
nayatanuio — 2025 1.

TaTapckoe MecTopoxaeHue pa3padaTbiBajloCh B
2002—2013 rr. OAO “CranpMmar” ¢ MOIy4YeHUEM U3
dochaT-HMOOUEBOI pyIbl YePHOBOIO KOHIIEHTpAaTAa.
Ha BumnéBoropckoii o6oraTuTebHOi (habpuke 13
HEro MPOW3BOAUIN MUPOXJIOPOBBIA KOHILIEHTPAT, 13
KOTOPOTO BBIMJIABISIN (HEeppOHUOOUIT 11T HYXKI
kommnanuu “CeBepcranb”. [ogoBast IpoOnU3BOANTEIb-
HocTb — 168 T Nb B pepponnooun. Bckope 6oraras
pynga Obljla McuepraHa, BO3HUKJIA HEOOXOTUMOCTH
¢urHaHCHUPOBaHUSI TIPOEKTA C COBEPIIIEHCTBOBAHEM
texHonoruu oboramenusa. B 2010 r. kommanus “Ce-
BepcTajib” MpUHSJIA pellieHe MPUOCTaHOBUTD TIPO-
n3BoacTtBo Ha “CrampMmar”. B Hacrosiee BpeMmst
000 “Pycckast HuobumeBass KOMITaHUS X IUIAHUPYET
BO30OHOBUTH PabOThl HA MECTOPOXIECHUU. YUUTHI-
Basi, 4To TaTapckoe MecCTOpOXIeHHWE OTHOCUTCS K
MEJIKMM, He CJeAyeT OXUAaTb, YTO €ro pa3padoTka
MO3BOJIUT YAOBJETBOPUTH CYIIECTBEHHYIO 4YacTb
crpoca OTEUYECTBEHHOUW MeTaJUlyprMyeckoil mpo-
MBIIIJIEHHOCTH.

VHuKanbHa TI0 3amacaM M COAepKaHUI0O HUOOUS
pyna TomTopckoro mecropoxaeHuss B Axytuu. B
2014 r. nuIIeH3WIO Ha pa3BeIKy U JOOBLIYY MOJIE3HBIX
WcKomaeMbIX (ydacToK BypaHHBIN) Todyynia KOM-
nanusg OO0 “Bocroxk MHXMHUPUHT”, B HACTOSIIIEE
BPEMSI TOTOBUTCS IPOMBIIIJIEHHOE OCBOEHUE MECTO-
poxaeHus. Yyactku CeBepHblit 1 FOXXHBII HaxXoasIT-
csl B HepacnpeaeaéHHoM poHne. OcBoeHue ToMTop-
CKOTO PEIKOMETA/UIbHOTO MECTOPOXIEHUS IJIaHW-
pyeTcsl peanu3oBaTh B CJIEAYIOIIUE pPAaCUYETHBIE
cpoku: 2027 r. (panee 2024 1.) — IpOEKTUPOBAHNUE U
CTPOUTEIBCTBO, BBOI B aKcmryaTanuio; 2028 r. (pa-
Hee 2026 T.) — BBIXOO Ha TIPOEKTHYIO MOIIHOCTH
10 TBIC. T eppOHMOOUSI B TOI.

JIniieH3ue Ha pa3BeaKy U JOOBIYY pEIKMX MeTall-
JIOB U IIOITyTHHIX KOMIIOHEHTOB 3alllMXUHCKOTO Me-
cropoxneHust n1o 2025 r. o6mamaer 3A0 “TexHo-
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nHBeCT AnbsaHc”. [lapTHEPOM U aKIIMOHEPOM KOM-
NaHuu BBICTyHaeT ITAO “YeassOMHCKUMN
TpyOOTIPOKATHBIN 3aBOA” — OAWH M3 KPYITHEUIINX
OTEUYECTBEHHBIX MPOU3BOAUTENIeH TPYOHOU MPOAYK-
uum (ob6mmas nois pelHKa okoso 20%). Ilmanupye-
MBI1 TOAOBOI OOBEM TIPOU3BOJACTBA MEHTAOKCHUIA
Huobws: 2099 1 (99.8%) Nb,Os; 109 1 (99.99%)
Nb,O;. CrpoutensctBo MK Ha 6a3e 3aimxmHcKo-
ro peIKOMETAUIBHOTO MecTOopoxaeHus B MpKyT-
CKOM 00J1aCTU MJIaHUPYETCS peain30BaTh B ClIEIYIO-
mue pacuyétHele cpoku: 2024 r. (panee 2023 r.) —
ctpoutenbcTBO 'OKa, 00beKTOB MHMPACTPYKTYPHI U
XUMUKO-MeTaJlIypruiyeckoro 3aBoja B ropoae Kpac-
HokaMeHcke; 2025 1. (panee 2024 1.) — BBOI B 3KC-
IUIyaTallliO0 U BBIXOJ HAa MPOEKTHYIO MOIIHOCTb IO
BBIITYCKY OKCHUJa TaHTajla, OKCUIa HUoous, peppo-
HUOOUS, HIUPKOHOBOTO KOHIIEHTpaTa, KOHIIEHTpaTa
OKCUJIOB PEIKO3EMEIbHBIX METAILIIOB.

TakuMm 00pa3om, CyIIeCTBYIOIINE MaKCUMaJIbHbIE
MOILITHOCTU MPOM3BOJICTBA MEHTAOKCUIA HUOOUS HE
MOTYT YIOOBJIETBOPUTh MHOTPEOHOCTHU B CBIPHE IJISI
npousBoacTBa (peppoHnodus. K ToMmy xe mpousBo-
JUMBIA MO XJIOPHOM TEXHOJOTUU OKCUO UMEET BbICO-
KY1I0 ce0eCTOMMOCTD, [IO3TOMY IPUMEHSIETCS IJIST ITO-
JIydeHHsI 0oJjiee ITOPOrOCTOSIINX M3NeNnii (HuoOuit
METaJUIMYEeCKUUI, auraTypbl U T.0.). Peanuzanus
MJIaHUPYEMOIO paclIupeHUs AeHCTBYIOIIETO IIPOU3-
BOICTBA Ha pyaax JIoBo3€pCcKOTo MECTOPOXIEHHUS, B
TOM 4YHCJIe OpraHu3alusl IPOU3BOJCTBA IepepadoT-
KM KOHIlIeHTpaTa Ha YemenmkKoM 3aBOJe, TaKXKe HE
MO3BOJISIT HOCTUYh 3TOH 1enu. M3 Hanbonee mmpopa-
OOTaHHBIX MPOEKTOB — OpraHu3alus IepepadoTKu
pyabsl ToMTopckoro mecropoxiaeHus. Takass Mepa
CIIOCOOHA MOKPHITh BHYTPEHHUE IMMOTPEOHOCTH OTE-
YEeCTBEHHOI MeTaJLTypTuu B (heppOHUOOUU.

Boabsdpam. Boinhpam ucmonb3yercs B KayeCTBe
JIeTupyloleil 1o6aBKU B TBEPIBIX U KapOIPOUYHBIX
CTaJIsIX, KUCJIOTOYIIOPHBIX 1 CHENAIbHBIX CILIaBaXx,
B 2JIEKTPOTEXHUKE, XUMUUIECKOM IIPOMBIIIUIEHHOCTH.
M3 cnimaBoB BoJibhpamMa U3roTaBIMBAIOT AeTaJIU JIJIsI
MAaIlIMTHO- Y aBUACTPOCHMUSI, OH SIBJISIETCSI 00s13aTelIb-
HOIT COCTaBIISTIONIEH MHCTPYMEeHTAIIbHOM cTtann. [Jo-
JIs1 BoJibhpama, HoTpedJIIEeMOro B YEpHOU MeTaJLTyp-
YU, COCTABIISIET 65% 061IepOCCUIICKOTO 00BEMA TTO-
TpeOIeHMS.

Ha poccuiickoM pbeIHKe HAOMIOOAETCSI OTCYTCTBHUE
3¢ deKTUBHOM KOOoTlepallii MepepadoOTIMKOB BOJIb-
¢GpaMoOBOIO ChIpbS M MPOU3BOAUTEICH TOBapPHBIX
MIPOIAYKTOB, BCIEACTBUE 3TOTO O0OBEM IKCIIOPTHUPYE-
MOTro KOHIIEHTpaTra mouTd B 1.5 pasa mpeBhIlIacT
00BbEM UMIOPTUPYEMOTO. DTO OOYCIIOBJIEHO reorpa-
(GUYEeCKNM MOJOXEHNEM TOOBITYMKOB CHIPhSI M €T0
nepepadboTuynkoB. OXugaeTCs, 9TO B OIMKalIIIee ne-
caTUjIeTe OYIyT McUepIaHbl 3alachl MECTOPOXIC-
Huii IIpuMopckoro Kpast, ocHoBHOro pernona Poc-
cum no goOwrye Boiibdpama. B HacTosiiee Bpems
MIpopabaThIBaeTCsI IPOCKT BO3POXKIACHUS ThIpHBIAY3-
CKOTO TOpHO-00O0raTUTeIbHOro KomouHara. ITmanu-
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pyeMasi MOILIHOCTb PYIHMKaA cocTaBisieT 1.5 MJIH T
B ron. B r. HeBMHHOMBICCKE TTPEAYCMOTPEHO CTPOU-
TEJILCTBO TUAPOMETAIUTYPTUYECKOTO 3aBOAA MOIIHO-
CTBIO 5 THIC. T IO OKCHUAY Boabdpama u 1.5 THIC. T OK-
cuaa MoauOaeHa B rof.

Momuoaen. 1o 80% BeIpabaThIBaeMOIo MOJUOIE-
Ha VCITOJIb3YETCSI B UEPHOM METAILTYPTUU IJIST JIETH-
pOBaHMS CTAIM U YyTyHa, KOTOPbIe IPUMEHSIOTCS B
aBUALIMOHHOM 1 aBTOMOOMJIBHOM MTPOMBIIIZIEHHOCTH
IIJIST U3TOTOBJIEHUS CUJIBHOHATPYKEHHBIX IeTaleil,
SKCIUTyaTUPYEMbIX TIPU BBICOKUX TeMIlepaTypax.
MonubaeH WUCIOJMb3YIOT B HU3KOJETMPOBAHHBIX
KOHCTPYKIMOHHBIX (10 0.5% Mo0), MHCTpyMEHTAIb-
HbIX (1.0—1.5%), HepXaBelOIINX XPOMOHUKEICBBIX
(2—4%) n 6eicTpopexymux (7.5—8.5% Mo, BMecTO
BOJIb(pama) CTaJIsIX.

J1oowrray MmonmubneHa B Poccum ocy1iecTBisieT on-
Ho npeanpusitue (Copckuii [OK). BBuny cinoxHoro
cocTaBa pyl OCBOEHHE MECTOPOXIEHUI HampsMylo
3aBUCUT OT YPOBHSI MHMPOBBIX IIeH Ha MOJIMOIEH, a
OHHU B TIOCJIEAHYE TOAbI HACTOIBKO HU3KH, YTO ObLIU
3aKOHCEPBUPOBAHBLI HE TOJBKO IPOEKTHl OCBOCHUSI
HOBBIX MECTOPOXICHWI, HO 1 IeiicTByIomMit ZKupe-
keHckuii 'OK. B To ke BpeMmsl poccuiickue Ipen-
OpUSITUASL IO TIPOU3BOACTBY (heppoMoanbacHa, He
MMEIOIINEe COOCTBEHHOI ChIPbeBOII 0a3bl, MCIBITHI-
BalOT Ae(ULIUT CHIPbSI U BBIHYXXACHBI €KETrOJHO UM-
noptupoBaTh 3.0—3.3 TBIC. T MOJMOASHOBOIO KOH-
LIEHTpaTa, 4TO cocTaBiIsIeT 45—55% obbEMa ero 1mo-
TpeOJeHUS.

Ha BHyTpeHHeM pBIHKe peanusyercs MeHee 20%
deppomonmbaeHa. OcHOBHAs nmpobieMa IIPOU3BOI -
cTBa MoauoOneHa B Poccuu cBs3aHa ¢ ero HU3KUM
MoTpebaeHUeEM B YEPHOIM METAJUTypriM M3-3a HeI0-
CTaTOYHOIO pa3BUTUS IIPOM3BOACTBA MHCTPYMEH-
TaJbHBIX, HEPXKaBEIOLIUX, OBICTPOPEXKYIINX, KOH-
CTPYKIIMOHHBIX CTaJICii.

Bananuii. OCHOBHOI1 ITOTpeOUTENb — YEPHAST Me-
TAJTyprusi, KOTOpasl MCIOJIb3yeT OKoJIo 95% Bcero
npousBogumoro BaHamus [28—30]. Poib ero xak Je-
TUPYIOIIETO 2JIEMEHTa B CTaJISIX BechMa BeliMKa —
0Ko0JI0 50% BBITTyCKaeMbIX JISTUPOBAHHBIX CTajIeif CO-
mepxar mpucanky BaHamws [31, 32]. BanamueBbie
KOHCTPYKIIMOHHBIE CTaId IITMPOKO WCITOIB3YIOT B
aBTO- U aBUACTPOCHUMU, KeJEe3HOJIOPOXKHOM TpaHC-
opTe, MaImMHOCTpoeHN. MHCTpyMeHTaIbHBIEC CTa-
mm comepxar ot 0.2 mo 2.6% V. Ilpucanka 1% V k
OBICTPOPEXKYIIIMM CTaIsIM TMOBBIIIAeT 3(PEPEKTUB-
HOCTb pe3aHUs U CBEPJICHHUS MHCTPYMEHTaMH TIpH-
MepHO B 2 pa3a. Banamguii UICTIOJIB3YIOT TaK:Ke IJIsI Jie-
TMpOBaHMS YyyryHa. B MalllMHOCTpOEHUM TIPUMEHSI-
IOT YyryHHOe JINThE ¢ mpucankoit 0.10—0.35% V musa
WU3TOTOBJICHUSI TApPOBBIX IUJIWHAPOB, TOPITHEBBIX
KOJIell U 30JI0THUKOB TapOBbIX MaIllH, U3JI0XKHMUII,
MMPOKATHBIX BAJIKOB, MATPUIl IJIsST XOJOMHOM IMTaM-
ITOBKMU.

O0bEM mpousBoacTBa deppoBaHanusi B Poccuu
cocrtapiisieT 3.7 ThIC. T B TOJ1 B Iepecu€Te Ha BaHAIUIA,
Ne 7
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BUIMMOE ITOTpeOIeHe — OKOJIO 3 ThIC. T B rox. M3-
OBITOK (peppoBaHaANs, TICHTAOKCHIA BaHagus W
nutaka skcnoptupyetcs. Ilocie mOmbITKM pPeKOH-
cTpykuu YycoBCKOTO METaJLUIypradeckKoro 3aBoja
MOCeIHUI TTOTEPSITI BO3MOXHOCTD ITepepadaTbiBaTh
TUTAHOMArHETUTOBBIE KOHIIEHTPAaThl — OCHOBHOE
CBIPBE IS TTOJIyYEeHUSI BaHAONEBOIr0 KOHBEPTEPHOTIO
nuraka. B 9Toif ¢cBsI3u aKkTyalbHA OpraHu3alus Ie-
pepaboTKU APYTUX BUIOB ChIPhsI HA MOIITHOCTSIX (hep-
pOCILIaBHOTIO Iiexa. AJIbTepHATUBHBIMY MCTOUYHMKA-
MU BaHAAWS OKa3bIBAIOTCS 30JIbI OT CXKUTAHUS TSKE -
JIBIX (ppakumit HepTH, OTpadbOTaHHBIC KaTaJlu3aTOPHI,
OTBaJIbHBIC IIUIAMEI 1 T.1. BaxkHas 3agadya — opranmnsa-
1S TIPOM3BOACTBA OYUIIIEHHOIO MEeHTAOKCUIA Ba-
HaJusl, IPUMEHSIEMOTO 151 CIUIaBOB TUTAHA B XUMM -
YeCKOM IIPOMBIIIICHHOCTU. JIJIsT mOoJTydeHUsT MeTa-
JIMYECKOTO BaHAAWS U JIMTaTyp Ha €ro OCHOBE
aKkTyaJbHa 3ajaya IMOoJy4yeHUusl TPUOKCHUIA BaHaIUS
V,0;. B HacTosiliee BpeMsi yKa3aHHbIE OKCUJBI T1O-
CTynamoT M3-3a pydexa B 00béme oT 1 mo 3.5 ThiC. T
B roi.

PenkosemenbHbie MeTauibl. [1py 3amacax OKoJio
20% mupoBwIX Poccust noOsIBaeT 1 mepepabaThIBaeT
BCEero okoyio 1% cBOMX peaKO3eMeNIbHBIX METAUIOB
(P3M). OcHoBHas 4acTh MpeacTaBieHa KOJISKTUB-
HBIM KOHILIeHTpaToM Kap6oHatoB P3M. Bcero 5.6%
JIOOBIBAEMBIX PENKO3EMEbHBIX METAIJIOB PA3JEISIOT
C TIOJIyYEHUEM COENUHEHU MHINBUILYAJIbHBIX “JIET-
kux” P3M, ripu aToMm coenmHeHUs “TskENbIx” P3M
He ipousBoaT. J1o 95% nonydaembix B Poccum Koii-
JISKTUBHBIX KOHLIeHTpaToB P3M oTnpasisior 3a py-
0ex, rme mpoBOAST pasnesieHue. ExxeromHo cBbille
1000 T okcuaoB P3M nociie niepepaboTKu (pa3neyieH-
HBIX M YaCTUYHO pa3feeHHbIX) 1 okojio 100 T B BuIe
METaJIJIOB U CcIJ1aBoB Poccusi uMnopTupyer.

BBon HoOBBIX MoIlHocTeil o moobrye P3M He
MMeeT CMBIcIa 0e3 co3MaHusI HOBBIX OTpaciieil mpo-
MBIIIJIEHHOCTH, OpPUEHTUPOBAHHBIX HA UX MOTpebJie-
HUE, B TOM YUCJIE B METAJIJTYPIUH.

O0BeéM notpedneHust P3M B Poccuu cocTasiisieT
1230 T, u3 Hux 120 T — B MeTayutypruu. Yaiie Bcero
9T METAJUIBI IPUMEHSIIOT B IIPOU3BOACTBE BHICOKO-
MMPOYHOI0 YyryHa ¢ I1apoBUIHOMN popmoii rpacdura.
Hau6onee maccoBas ctanb ¢ P3M ucnonbs3yercs st
TPpyOHOI 3aTrOTOBKM, HA BTOPOM MECTE — PEIbCOBAsl.
Hons ctanu ¢ P3M He nipeBsiiiaet 1% e€ cymmapHO-
ro o0bEMa.

[IpakTuyeckn Bce ucxomHbie MaTepuansl ¢ P3M
JUIT METaJULyprud UMIIOPTUPYIOTCH  (MUILIMETAIL,
deppocIuiaBbl ¥ YUCThIE MeTaJUIbl). Bompoc nMItop-
TO3aMeIlleHUSI Ha OTEeYECTBEHHOM DPBIHKE ChIPbeBbIX
MmatepuanoB ¢ P3M st MeTayutyprum ocTaércst He-
peléHHoI akTyalibHoOM 3agaveil [33—35]. OpraHusa-
1IMs1 MHOTOTOHHaXKHOTO MPOU3BoACTBa iuratyp ¢ P3M
3JIEKTPOIEUYHbIM CIHOCOOOM [OKHA TPUBECTU K
CHUKEHUIO UX CTOMMOCTH 10 CPAaBHEHUIO C TOTyYe-
HUeM MOoAM(MUKATOPOB M3 MUIIIMETa/Ia U YUCTBIX

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

P3M. IToka xxe cromMocTb ImponyKuuu ¢ P3M oteue-
CTBEHHBIX IPEATTPUSATHIA OYeHb BBICOKA.

HecMmoTps Ha cylieCTBEHHBI pOCT MOTPEOICHUS
P3M B MeTayuryprum, oObEM BHYTPEHHETO pPBIHKA
ocTaércst HeOObIIM. YBenuueHus motpediaeHust P3M
clieyeT OXMOATh TOCNE PelIeHnsI BOIpoca UMIIOp-
TO3aMEIlIeHUS U pacIIMPEeHUsT TPOU3BOACTBA BBICO-
KOIPOYHOTO YyryHa, CIelMaIbHbIX CTaJeil U cIijia-
BOB, a TAKXKe TOBAPOB Ha UX OCHOBE.

O co31aHNHM rOPHO-METAJLTYPIrHYECKOro KOMILIeKca
B Mypmanckoii oomactu. B Mypmanckoif o6iacti
clloXWiach TYMUKOBash CUTYyallMsl C peanusaiueit
anekTpo3Hepruu. Konbckass ADC nponu3BoaUT 00JIb-
1110€ KOJIMYECTBO DJIEKTPOIHEPTHU, HO 00ecIieunBaeT
€10 TONBbKO HaceJieHHBIe ITYHKTH n AO “Komnbckas
I'MK?”. B To e BpeMs B peTMOHE €CTh YHUKAJIbHbIE
MECTOPOXKIAEHMS TT0JIE3HbIX UCKOTIaeMbIX, OpraHu3a-
1S NepepadoTKU KOTOPBIX MOXET rapaHTUpPOBaTh
YCTOMUMBBIN POCT MOTPEOJCHUS BJIEKTPOIHEPTUU B
KPYMHBIX MaciliTabax U MPOU3BOJACTBO BBICOKOJIUK-
BUIHOM TIPOAYKIINU, YTO MOTIJO OBl OOECIICYHNTH
ycToitunBoe pa3BuTue pernoHa. Ha HeGoIbI110i 110~
magu Koabckoro mojiyoctpoBa oOOHapyxkeHo 3/4
BCEX M3BECTHBIX XUMMYECKUX 3JEMEHTOB. DTa Tep-
pUTOPUST YHUKAJbHA 10 MUHEPATOTUYECKOMY U XU-
MUYECKOMY COCTaBy, 3amacaM peaKoOMeTa/UIbHOTO
CBHIpbsI, MUPKOHMS, TaHTaja u ap. Ha 6a3e psa me-
CTOPOXAEHUI HefCTBYIOT TOPHO-000TraTUTENbHbIC
npeanpusitus. JJormoJqHUTEIbHO MpeAcTaBisieTcs 1e-
JiecooOpa3HbIM B MOPSIIKE UMITOPTO3aMeIIEHUS XPO-
MOBOTO CBIPbSI CO37aTh MPOMU3BOJICTBO (heppoxpoma
Ha 6ase pyn Comueo3€pcKOro MeCTOPOXICHMUS;
MnpenBapuTeabHas MpopadoTKa CXeMbl IMoKa3aja Mmo-
JIOXKUTEJIbHBIE Pe3yJIbTaThI.

3aracel TUTaHa B BUAE WIbMEHUT-TUTaHOMarHe-
TUTOBBIX, IEPOBCKUTOBBIX PYA MOTYT CIYXUTb IJIS
MIPOM3BOICTBA METAJUIMYECKOIO TUTaHA M IMUTMEHT-
HOTO OMOKCHAA TUTaHa. MypMaHcKast o0JacTb —
€IMHCTBEHHbIA POCCUNCKUIA PETUOH, T OCYIIECTB-
JIsIeTcsl MoObIYa penko3eMenbHBIX pyd. Heobxommmo
NPUHITH MepHhl 111 n3BneueHust Nb, Ta, Rb, Cs u psi-
J1a ApYTUX penKruX METAJUIOB IS 0OeCTIedYeHUsT UM~
MIOPTOHE3aBUCUMOCTU CTpaHBI. Pe3ynbTaThl Mccie-
JIOBATEIbCKUX PabOT 1O OONBITMHCTBY CXEM M3BJIC-
YEeHUS 3TUX JIEMEHTOB AlOT OCHOBAHUE CUUTATh UX
MEPCIIEKTUBHBIMU. Peann3anusi 3TOro mpoeKTa MoO-
KET MO3BOJIUTDH N30aBUTHCS OT UMIIOPTHBIX ITIOCTAaBOK
HepKaBelolllel CTajii, XpOMCOAEPKAIIUX KOHIIEH-
TPaTOB, TUTAHOBOTO CHIPbS IJISI IPOU3BOIACTBA TU-
TAaHOBOM I'yOKM ¥ MUTMEHTHOTO NIMOKCHIA TUTAHA;
OpraHW30BaTh MepepadOTKy pya MECTOPOXISHUN
TUTaHa, HHoOms, P3M, 3arpy3urb >HEProGJIOKU
Konnckoit ADC.

3k ok ok

Poccus 3aHuMaeT ogHO U3 BE€AymIMX MECT B MU -
HEpaJbHO-CBIPbEBOM KOMIIJIEKCE MUpa, a e€ MUHE-
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pajibHO-ChIpbeBasi 6a3a COCTaBISIET OCHOBY HAIlUO-
HaJIbHOU 0€30MacHOCTU, CIAYXUT UHCTPYMEHTOM
peanus3alMu CTPaTern4ecKuX TrocyaapCTBEHHBIX
nHTepecos [1]. B pemeHny mpoo6aeMbl pa3BUTHUS Me-
TAJTyPTUYECKOU OTpaciiu sl 00ecreyeHus1 TEXHO-
JIOTUYECKOTO cyBepeHuTera Poccuu 3HauyuTeNbHA
POJb COOCTBEHHOI ChIpheBOI 0a3bl TBEPIBIX MOJIE3-
HbIX UcKoTaeMbIX. E€ ocBO€HUE TOKHO MoJaraTbes
Ha HayYHbI€ OCHOBBI KOMITLJIEKCHOTO MCITOJIb30BaHMS
OTE€YECTBEHHOIO TMOJUMETALIMYECKOTO MUHEpab-
HOTO ChIPbSI.

M310xeHHbIe B CTaThe MaTepUabl OyIyT UCITOIb-
30BaHBI IIPU pa3pabOoTKe NpeAI0XEeHNI B Iporpam-
MY Pa3BUTUS OTEUECTBEHHOTO METAIJIyPrUUeCKOro
MPOU3BOJCTBA C ILIEJIbIO BBIMOJHEHUS TTOJOXEHU I
“Crparerum pa3BUTHUS METAJUIyPTUUYECKOM IIPO-
MbluieHHOocTU P® Ha nepuon go 2030 roma”, yrBep-
XKIEHHOU pacropstbkeHueM [IpaButenbctBa PP oT
28.12.2022. Ne 4260-p [36].

NCTOYHUK ®PUHAHCHUPOBAHUW A

Paznen “Bananuii” BEIMOJIHEH IIpY (DMHAHCOBOI IO -
nepxke Poccuiickoro HaydyHoro ¢oHma, mpoekrt 22-23-
00748.
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C momenTa ocHoBaHus Cankrt-IletepOyprckas
AkanemMusi HayK urpajia pojib YHUBEpCaJIbHOTO Hay4-
HOTO 1LIEHTpAa, TIepel KOTOPHIM ObLIU MTOCTABICHBI Ca-
Mble pPa3HOOOpa3Hble UCCIeN0BATEIbCKUE 3alauM.
“IIpoexT moyioxkeHus 00 yupexXIeHUM AKaaeMuu
HayK u xymoxectB” 1724 r. u “Permament Umrmepa-
TOpPCKOM AKaneMH1H HayK 1 XynoxecTB” 1747 . oripe-
eIV CTPYKTYpy, LIeIM U KPYyT 3aHSITUM HOBOTO
yapexnenus [ 1, ¢. 31—61]. OcymecTBists pyHIaMeH-
TaJIbHbIE U MPUKJIAIHbIE UCCIeN0BaHUsI, AKaaeMusl
HayK BCKOpE TIocJie CO3IaHus MPpUHSJa Ha ceOst psn

CKPBIIJIOB Anppeit IOpbe-
BUY — KaHOWOAT UCTOPUYECKUX
HayK, 3aBenylolIhii CEeKTOpOM
WCTOpUU AKameMuu HayK U Ha-
yuHbIX yupexneHuit CITIod
" UUET PAH.

GbyHKIIU, TPSIMO HE MPEAYCMOTPEHHBIX HOPMATUB-
HbIMU JOKyMeHTaMu. ODHUM M3 BaXKHEHIIMX Ha-
npasieHunit e€ mesarenabHocTu yxe B XVIII B. crama
opraHu3anusi KOMIUIEKCHOTO U3y4eHUs OOIIMPHOM
tepputopun Poccuu. B xone akcrieAUIIMOHHOM nest-
TeJIbHOCTU AKaleMMU HayK MPOBOAUIOCH U3yYeHUE
NPUPONHBIX YCIOBUM, ormmcaHue Giaopbl U (dayHbI
CTpaHbl, (QOPMUPOBAINCH ECTECTBEHHO-HAYYHbIE
KOJUIEKIIWH.

Bxiag AkageMun HayK B reorpaguyeckoe Imo3Ha-
Hue Poccum TpaguLIMOHHO IIPUBJIEKaJl BHUMaHUE
MCTOPUKOB HAYKH U JOCTATOYHO MOAPOOHO HUCCIIEI0-
BaH B OTeYeCTBEHHOM ucropuorpacdpuu. [opasmo B
MEHBIIIEH CTENEHU U3y4eHa poJIb aKaAeMUHU KaK 1IeH-
Tpa CTaTUCTHUYECKUX MCCICIOBAHUII, KOTOpHIE B
XVIII — mepBoit momoBuHe XIX B. mpenronarain
cOOp M CUCTEeMaTU3alMIo CBEICHUI KaK O IPUPOI-
HBIX YCJIOBUSIX, TaK U O HACEJICHMU U pa3IUIHBIX OT-
paciisix Xo34icTBa CTPaHbI.

B 3amamnHoit EBporie cTaHOBJIEHME CTAaTUCTUKU
KaK OTpAC/IM 3HAHWS TIPOMCXOIUIIO HA TTPOTSKEHUU
XVII— XVIII BB. B 1Byx HanpaBieHusx. [1lepBeiM u3
HUX CTajla TaK Ha3bIBaeMasl OKCaTeIbHas IIIKOJIa TO-
CyIapCTBOBEICHUSI, KOTOpasi pa3BUBalach B HEMeEII-
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TutynbHbiil tuet kuuru UK. Kupuiosa “lIBeTyiiee co-
CTOSTHUE BCEPOCCUIMCKOTO rocynapcTna...”

Kux yHuBepcuTerax. OcHoBaTejieM HOBOU HUCIIM-
TUTMHBI TIPUHSITO CUMTATh YYEHOTO-3HIIUKIIOTIEAUCTA
I'epmana KonpuHra, kotopsiii B 1660 r. B I'enbM-
IITeATE HavaJj IIperogaBaHre Kypca o “IOCTOIIpuMe-
YaTeJIbHOCTSIX” pa3HBIX cTpaH. [J1aBHYIO 3agady ro-
cymapctBoBeneHusI KoHpMHT Buea B TOM, YTOOBI CO-
31aTh TOYHOE OITMCAaHUE COBPEMEHHOTO COCTOSHUS
rocyaapcTBa, KOTOpoe JOKHO ObLIO BKJIIOYATh reo-
rpadpudeckue, 3THorpauIeckure, IMOJIUTUIECKIE U
9KOHOMUYECKUE CBEICHMS, UMEIOIIME 3HAaUeHUE IS
pa3BUTHS CTpaHHI [2, c. 42, 43]. BaxHy10 pojb B pa3-
BUTHUM TOCyIapCTBOBeaeHUs chirpai [ordpun AxeH-
Bajib, OJylaromapss KOTOPOMY IMCUMILUIMHA OKOHYa-
TeabHO oOpea popMy U coaepKaHUe, Oblia IIpU3Ha-
Ha HE TOJIBKO B HEMEUKMX 3eMJISIX, HO U 3a HX
npenenamu. OTHOBPEMEHHO C HEMELIKUM OITHCa-
TeJIbHBIM HampaBjeHueM B AHIJIMU TOJy4Yusia pac-
MIpoCTpaHeHMe “IIKOJIa MOJUTUIECKUX apupMeTH-
koB”. E€ mpencraBurerm YapsiMm Ilertu, I'peropm
Kwunr, Hapabs3 [laBeHaHT CTaBUIU MEepea cOOO0i 3aaa-
4y U3y4aTh IPUYNHHO-CJIEACTBEHHBIE CBSI3U M 3aKO-
HOMEPHOCTHU OOIIIECTBEHHOM XU3HU C UCTIOJIb30Ba-
HMEM KOJIMYECTBEHHBIX MeTOA0B [3, ¢. 20—23].

IMo cnpaBemiMBOMy 3aMeYaHUIO OJHOIO M3 Tep-
BBIX MCTOPUKOB cTaTucTuku A.A. Kaydmana, “u3 tex
JIBYX UCTOYHMKOB, CIWSIHUE KOTOPBIX AAJI0 HAYaJIo
COBpPEMEHHOI CTaTUCTUKE, pPyccKasli CTaTUCTUYeCKast
HayKa, B paHHeM IIepHoJie CBOETO pa3BUTHSI, Yepriaja
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TOJILKO M3 OOHOIO — M3 HEMEIKOM, II0 IIPEeUMYIIe-
CTBY OIMCATEIbHOM CTATUCTUKHY, M COBEPIIICHHO HU-
Yero He yepriajia U3 Apyroro — U3 aHIJIMMUCKOM, 1o
MPEUMYIIECTBY, ITOJIUTUYECKON apuPMETUKU. DTO
OBLIO €CTECTBEHHO M HEM30eXKHO, BBUIY TOI OTPOM-
HOIi pOJIM, KOTOPYIO ChIrpajia BOOOIIe HeMellKasl Ha-
yKa, ¥ KaKylo ChITpajii, B YaCTHOCTU, HEMIIbI-aKae-
MHUKM B paHHEN MCTOpHUU pyccKoif Hayku” [4, c. 5].
Hemenkast Tpanuiiusi onucatejbHOIO TOCyIapCTBO-
BeJlcHMsI Hadajla akKTUBHO IIpOHUKaTh B Poccuio BO
propoit yetBepTr XVIII B. [lepBbIM OoTeUeCTBEHHBIM
TPYAOM B 3TOM KaHp€ NPUHATO CYUTATH COUMHEHUE
M.K. Kupunosa “lIBerymiee cocrostnue Becepoccuii-
CKOTO rocynapcTBa...”, cocTaBjIeHHOe oKojio 1727 T.
[5]. I'maBHOI1 LIeIBIO 3TOM PaOOTHI CTajia MporaraHia
pe3yabTaTOB MEeTPOBCKMX pedopM. Mcnonab3ys mo-
CTyIHBIE eMy MaTepuanbl u3 apxuBa CeHaTa, OH CU-
CTeMaTUu3MpPOBAJI CBEACHUS O INTaTe IPUCYTCTBEH-
HBIX MECT, BoiicKax u (pJ1oTe, ToOCyIapCTBEHHBIX J0-
Xomax M pacxomax, MPOMBIIIJICHHOCTH, IIIKOJIaX,
ernapxusix 1 MOHacThIpsIX no 12 ryoepHusiMm. OCHOB-
HBIM HUCTOYHMKOM st KupunoBa craau mpuciiaH-
HBIE U3 TYOEpHMI OTBETHI Ha “BOITPOCHBIE ITyHKTHI”
CeHara — aHKETbI, pa3oCjiaHHbIE IO TyOepHUSIM B
1724 . [6].

CoOop cBeaeHuli 0 MpUpoAe, HaCEJIEHUU U X035~
CTBE IpU MOMOIIM PACCBUIKM aHKET Ha MecTa CTall
OCHOBHBIM METOJIOM HAaKOIUIEHUSI CTaTUCTUYECKMX
naHHbIX. B 1734 1. B.H. TaTuieB oTnpaBuI CBOii Ba-
puanTt “IlpemtoxeHuii ¢ BorpocaMu” B KaHLEISIPUN
Vpamna u Cuoupu. B 1737 1. oH pa3padoTan HOBBII Ba-
pUAHT aHKEThI: BOMPOCHI OBLIM CHOPMYIUPOBAHBI
0oJiee JeTaabHO, a X KOJIMYECTBO YBEIIMUYNIOCH. DTU
aHKEeThl ObUIN II€peJaHbl TeOAe3UCTaM, KOTOPhIE Ol-
HOBPEMEHHO CO ChEMKOI coOupanu CBeACHUSI O
MmecTtHocTH [7, c. 165]. B deBpane 1739 r., mocie
cmept Kupuiiosa, Tatumies mepenan B AKaaeMHIO
HayK ero pyKOMmuCHbIE MaTepUuasbl, B TOM YUCJE TPYI
“LIBerymee cocrosiHue Bcepoccuiickoro rocymap-
crBa...” [6, c. 30].

IToTpebHOCTE B cOOpe M CHUCTEMATU3aIlNN CTATH-
CTUYECKMX CBeleHUIT o Poccr moHUMaNu poccuii-
cKkue akageMuky. OQHUM U3 TIEPBBLIX 00 3TOM 3aTOBO-
pwit actpoHoM 1 kKaptorpad K. H. Jlemans. 18 despa-
s 1828 1. Ha 3acemanuu KoHdepeHimm AxkageMun
HayK OH IPOYEIT TOKIA O METOAaX COCTaBIIEHUS TOU-
HBIX reorpadgmuyeckux kKapt Poccuiickoit mmiepuu
[8, c. 67]. HeoOxXomnMMBIM 3JIEMEHTOM KapTorpadu-
YeCKOro OIMCAaHMs YYEHBINA cuyuTaj “reorpaduye-
CKUII M MCTOPUYECKUI OYepPK CTPaHBI C yKa3aHUEM
JIOCTOITpUMEYaTeIbHOCTEM B KaXKI0# OTHEeIbHOM 00-
JIaCTU ¥ ONMCAaHMEM HPaBOB 1 0ObIYaeB e€ XXuTeaein”
[9, c. 9]. Bckope 1ieHTpOM cOopa IepBUYHBIX JAHHBIX
o TeppuTopum u HaceiaeHuu Poccuu cran I'eorpadpm-
YeCKMI1 JerapTaMeHT, OCHOBaHHEIM B 1739 r. mo
nHuuatuse deauist. Bo Bropoit monoBuHe XVIII B.
nenaptamMeHT Bo3niaBuia M.B. JloMoHocOB, mon, py-
KOBOICTBOM KOTOpPOTO KapTorpadudeckme pabOThI
IepepoCI B MacIITaOHBIN IJIaH 1o cOopy mHMOp-
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Manuu u3 ryoepHuii. JJIOMOHOCOB, KaK U €ro IIpe-
IIECTBEHHUKM, CYUTAJI Hy>KHBIM OpraHU30BaTh COOP
cBesieHut o Poccum myTéM pacChLIKU OIMPOCHBIX M-
CTOB OT UMeHU AKaneMHu HayK. 26 mas 1759 r. Ha 3a-
ceganum KoHdepeHIIMM oH TIpeaIoXnI 00paTUThCS
B CeHaT ¢ mpoch0OOIi 0 CONEUCTBUM K TTOJTYYEHUIO U3-
BeCTUil o 13 BOOPOCHBLIM ITYHKTaM, KOTOpLIE IIjia-
HHUPOBAJIOCh HAIpaBUTh B TrydoepHmu. IlpoexT co-
cTaBjieHHON JIOMOHOCOBBIM aHKETHI OOCYXKIAJICS B
HctopuyeckoM codOpaHuM AKaaeMUM HayK, Iae ObLI
cchopMupoBaH OKOHYATEIIBHEIN TTIepedeHb 13 30 Bo-
npocoB. Ilocine omo6penuss CeHata B akagemMuye-
ckoil turnorpacdumn Hameyataru 600 3K3eMILISIpOB
aHKEThI, KOTOPBIC OBIIIN pa3ociaHbl B TyoepHun. I'y-
OepHCKOMY HauaJbCTBY IIpeAjiaraaioch COOMpaTh CBe-
JIEHUS IIyTEM OIIpOCa MECTHBIX XKUTEJICH, a B ciIyyae
HEeOoOXOAUMOCTH HAIPaBIISITh CIIELMATbHBIX YMHOB-
HUKOB JIJISI TPOBEPKM TMOJTYUYSHHBIX JTaHHbIX.

JIag yTouHeHUsI CBeAeHWI O HACEJIEHHBIX IMyHK-
TaX U COCTaBe HaceJeHUsl Ha 3acemaHuu Mcropuue-
CKOTro cobpaHug AKaleMHUU HayK OBIJIO PelIeHo 3a-
npocuth y Kamep-Komiernu Matepuaibl, IOJTydeH-
HBIE B X0OJIe BTOPO peBU3MU (ITOLYIITHOM TTepeITcu)

1742 r.! TIpu nmoaroToBKe K TpeTheil peBusuu Jlomo-
HOCOB ITOTIBITAJICS MCITOJIb30BaTh €€ IJIsk COopa MHTE-
pecymolnx akageMuio ceeaeHuii. B 1761 r. oH npexn-
JIOXWJI 00513aTh JIULL, IIPOU3BOIUBIINX PEBU3UIO, 3a-
MOJHATH, KPOME TOrO, aHKeTy M3 7 BOIIPOCOB,
OIHAKO 3Ta ujaes He ObLIa ocyiiecTBiaeHa. Ilo nHu-
muatuBe JIoMoHOCOBa ObLIa TIPEAIIPUHSTA TTOIILITKA
MOJIYYNTh JAHHBIE O YMCIIEHHOCTH HACEJIeHMsI, KOTO-
pble HaKaIUIMBAJIXCh B LIEPKOBHBIX IPUXOJaX U HAXO-
Iunnch B BeaeHnu Casreitiero CuHona [7, ¢. 204—
206]. K coxaneHuro, JUIIb Maiast 4acThb IJ1aHOB Jlo-
MOHOCOBa OblIa peajin3oBaHa. B uctouHukax He co-
XpaHUJIOCh YIIOMMHAHMU O Iiepenadye B AKaaeMHIO
HayK KaKnx-JIn60 cBeneHuit n3 CuHOIa OTHOCHUTE b~
HO MoOHAacThIpeit 1 1epkBeit. CIMcKU HaceJIEHHBIX
MECT ¢ KOJIMYECTBOM AYII IO BTOpOii peBu3um u3 Ka-
Mep-KOJIJIETUH TTOCTYyIIaIM KpailHe MEIJIEHHO, U IIPU
*kun3Hu JIoMOHOCOBa 3TU MaTepUaIbl TaK U HE ObLIU
obpaboranbl. Haunboisee cCylieCTBEeHHOE 3HayeHUE
MMEJI0 aHKETHOE OOCIedoBaHMe, KOTOPOE, OMHAKO,
3arsiHyiaoch Ha 10 et [10, ¢. 9]. ITocne cmeptu JIomo-
HocoBa B 1765 I. ero 6ymMaru, B TOM 4HKCJIe OTBETHI Ha
3aIpoChl, ObUIM OIleYaTaHbl 1 JIuIIb B XIX B. Bo3Bpa-
IIEHbI aKaJIeMUU.

Bo Btopoit monoBmHe XVIII B. HambGombIImit
BKJIaJl B pacIipocTpaHeHre KaHOHOB HEMELIKOTO Io-
cynapctBoBeaeHus B Poccuu BHEC ALJIL. [1Inéuep, Ko-
TOpBIit B 1761—1767 TT. BEN HayuyHYO paboTy B [TeTep-
Oypre 1 ObLI U30paH YwieHOM AKageMuu Hayk. B cBo-

I'p ucroprorpadum CymecTBYIOT pa3HOUTECHUSI 110 TIOBOAY TaThl
HavaJia BTOpoii peBu3uu. 17 ceHTsI0ps1 1842 1. OBLIO yTBEPKIES-
Ho MHeHue CeHara 0 HEOOXOIMMOCTH MPOBEIEHMST HOBOI pe-
Bu3uu. Havajics rpoiiecc moaAroToBKu. YKa3 0 peBU3UU U WH-
CTPYKLMUS ObUIM M3IaHbI JIMIIb IO CrycTs, 16 mekadpst 1743 1.
B naHHOM ciy4yae yka3zaHa Jata MepBOoro HOpMaTUBHOTO JOKY-
MEHTa.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

CKPBIIJIOB

Asryct Jltogsur néuep (1735—1809)

nx Memyapax Ilnéuep ocraBua XapaKTepHbIe
CBHUAETEIBCTBA O BOCIPUSTAM HOBOIM TUCIHUAIUIMHEL B
poccuiickoM obuiecTse: “Pycckue ke TOJbKO B Clie-
JYIOIIME TOMIBI OTKPBITO CTAJIM M3y4aTh CBOE OTPOM-
HOE€ OTEeYeCTBO, T.€. MHUCcaTh O HEM U mevyararh. <...>
IIpexne 06 3ToM Heb3s1 OBUIO M TTOAYMAaTh, TIOTOMY
YTO CTAaTUCTUKA M JECIIOTU3M HECOBMECTUMEI <...>
Haxe caMble CBelleHUsI O BBO3€ U BBIBO3E TOBapOB
CUMTAINCh TOLIA TOCyIapCTBEHHOM TaiiHOI . bomee
TEpPIMMOE OTHOIIIEHWE K COOMPAHUIO CBEOECHUI O
“TocymapCTBEHHBIX TOCTOIIPUMEYATSITBHOCTIX YUE-
HEBII1 CBSI3BIBAJ C “IMOepabHBIM 00pa30M MEICIIeii”
Exarepunni 11, KoTopas “orpaHnyunsia IoHSTHE O TO-
cymapcrBeHHOI TaiiHe” [11, c. 120, 121]. 3a rogsl pa-
6otel B Poccun y IlInéuepa BO3HUK aMOUITMO3HBINA
IUIaH CO3mMaHusI O0OOIIAIOIIET0 CTAaTUCTHUYECKOIO
Tpyda, B KOTOPOM ONKCHIBaJach Obl OOIIKMpPHAs Tep-
puTOpMs CTpaHBI, €€ HaceleHre W xo3sgiicTBo. [1pu
noMmolu coBeTHrKa Kannenspuu akanemuu .. Tay-
oOepra Iln€uep moaydyus JOCTYN K ASJIOIIPOU3BOMI-
CTBEHHBIM MaTepuaiaM 13 apxuBoB CeHara 1 KoJUIe-
ruii. Ero MaciuTabHbIi 3aMbIce He ObLT peajin30BaH,
OIHAKO cOOpaHHBIE MaTepHaJIbl JIETJIM B OCHOBY CO-
ynHeHus “O0HoBIEHHas Poccust, mnu xu3Hp Exa-
tepunbl 11, ummeparpunsl Beepoccniickoit. M3 mo-
CTOBEpHEIX cBeneHuii”, Kotoprlii Illn€uep usgan B
1767—1772 1r. yXe nocie orbe3na u3 Poccun.

IToHnMaHUIO POJU CTATUCTUYECKUX MCCIIeIOBa-
HUi B OpMUPOBAHUU 1LIEJIOCTHOTO IIPEACTABICHUS O
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npu Pmnepamopcxoii Axagemin Haykb 1778 roga,
3 0] 3

O6moxka kHurn “Hauepranue o6Giero Tonmorpadude-
CcKOro ¥ (pusnyeckoro ormcanus Poccuiickoit Ummneprn™

Tepputopun Poccum crioco0cTBOBaNN (PU3MUECKUE
SKCIIeanLMU AKageMun HayK 1768—1774 rr. u mocie-
JIyrolasi paboTa mo 0000IIEeHNI0 COOPAHHOTO MaTe-
puana. IlepBoHayaibHO 00paboOTKa M M3TaHUE IKC-
MEAUIIMOHHBIX OTYETOB OTIEJIbHBIX OTPSIIOB IPOMC-
XOIMIIM HE3aBUCUMO Ipyr oT apyra [12, c. 127].
B 1776 r. no nuunuaruse agupekropa AH C.T. Jlo-
MalllHeBa TpY aKkageMuu ObUI co3naH Tomorpaduye-
ckuit komuteT. Ero 3amava cocrosuia B cucteMaTr3a-
LM Pe3yJIbTaTOB IKCHEAUIIMIT U MOATOTOBKE Ha UX
OCHOBE TpyJa, 0000OIIAIONIET0 MaHHbIE TI0 pa3Iud-
HBIM OTpacisiM 3HaHus. M3noxeHue cBeneHnil B Oy-
nymem Tpyae JoMaliHeB mpeajaraa pasieiuTh Ha
reorpapu4eckoe, MCTOPUUECKOE, IOIUTUIECKOE,
¢u3nIecKoe U SKOHOMUYECKOE OIMCAHUE U “BMe-
CTUTb TyJa, TAe CIy4yail mpeacTaBUTCs, BCE BUIbI, KOU
MOTYT CIIY>KUTh K IPUMEYaHUIO U BBITOJIE, HE TOJIBKO
HacTosIeii, Ho u oymymueii” [13, c. 3, 4]. B komutet
BOIIJIM aBTOpUTeTHBIe wieHbl akagemuun C.A. Py-
moBckuii, I1.C. INammac, 3. Jlakcman, U.W. Jlené-
xuH, HW.A. TronpmeHINTEenT, a TakXe aIbIOHKTBI
I1.b. Unoxonues u U.T". T'eopru [14, c. 127].

18 okTsa6ps 1777 1. Ha 3aceqaHuu KoHdepeHIuu
JlenéxvH TpeacTaBU Pa3BEPHYTHIA MJIaH KOJUIEK-
THUBHOTO COuMHeHUs “HadepTaHue o0I1ero Tororpa-
¢duyeckoro u puszndeckoro onucanuss Poccuiickoii
nmitepun CaHkT-IlerepOyprckoit AkamemMun HayK”.

BECTHUK POCCUNCKON AKAIEMHUU HAVK

TOM 93

Ha cnenyromuii rom 3TOT IUIaH ObUI M3[aH B aKaie-
Mmn4eckoit Tunorpadum. OOuH 13 pa3nesioB IaHa —
“O01Iee craTUCTUYECKOoe omnucaHue Poccuiickoro
rocymapctBa” — pazpabotai [1onpaeHIITenT, onupa-
sIChb Ha OCHOBHBIE IIPUHIIUIILI TOCYAapCTBOBEACHUSI.
B onucaHue npearonarajaoch BKIIOYUTL CBEIEHUS O
IITaTaxX LEHTPaJbHBIX WM T'YOCPHCKUX YUPEKICHUIA,
00 apMum 1 (iToTe, 00 YCTPONCTBE HEPKOBHO-TIPH-
XOL[CKOﬁ CUCTEMBI M YMCICHHOCTHU IOYXOBCHCTBA.
BecbMa mogpoOHO IUIaHMPOBAJIOCH OXapaKTEPHU30-
BaTh KOJIMYECTBEHHBIN 1 COLIMAJIBHBIN COCTaB Hace-
JIEHUSI, a TaKXKe COCTOSITHUE 3eMJeleius, ITPOMBIC-
JIOB, TOProBiIu U puHaHCOB [15, ¢. 23—26]. OnHako
mocjie Havajaa paboThl yYaCTHMKAM KOMUTETa cTajia
O4Y€BUIHA HEXBAaTKa MaTe€purajloB 1JIsd IIPETBOPEHUA B
XU3Hb IIPEMIOXEHHOM IIporpamMMhbl. CBeleHUS U3
ryoepHuii, MpomoJLKaBIINE IIPUXOIUTH B OTBET HA
pa3zocyiaHHble JIOMOHOCOBBIM aHKEThI, ObLIM HETOY-
HEBI, TpeOOBaJIM CJIOXHON U IIPOAOKUTEIBHOI IIPO-
BEPKU U cUcCTeMaTu3aluuu. YjIeHbsl KOMUTETAa BCKOPE
COCPEIOTOYMIIMCH Ha COOCTBEHHBIX MCCJIENOBATEIb-
CKHUX IPOEKTaX, KAKNX-JTMOO CBUIETEIBCTB IIPaKTH-
4yeCcKol peanu3alui HaMe4eHHOI KOMUTETOM IIpO-
rpaMMbl B MCTOYHMKaX OOHApYyXUTh HE YAaJOCh.
BwmecTe ¢ TeM moaroToBKa IIPOEKTa ONIMCAHMS ITIO3BO-
JIMJIa TTONBECTU HEKOTOPBhIE UTOTH COCTOSIHUSI T'€O-
rpapuyecKuxX U cTaTUCTUYECKUX 3HaHuit o Poccuu u
MIOCTaBUTh KOHKPETHBIC 3aJa4M Ha IIEPCIECKTUBY.

ITporpamma wucciaenoBanuii Tomorpadudeckoro
KOMUTETA CBUAETEIBCTBYET, UTO BO BTOPOI TTOJIOBU-
He XVIII B. HeoOX0mMMOCTL cOOpa M cUCTeMaTH3a-
LIMM CTAaTUCTUYECKUX CBEACHUI OblIa OKOHYATEIbHO
MpU3HAHA aKaAeMW4YeCKUM coobiiecTBoM. OIHAKO
commacHo PersmamenTy 1747 1. ctaTMcTHKA HE BXOIMIIA
B YMCJIO aKaAeMUYECKUX TUCLUTIIINH, €€ U3y4YeHeM
3aHUMAJICh OTACIbHbIC YIEHBIE-OHTY3UACTHL. Tak, B
koniie XVIII B. HeCcKONBKO paboOT B Jayxe Trocymap-
CTBOBEACHUS TIOATOTOBUJI aKaJIeMUK IO KJIacCcy MHU-
Hepanmorun U.M. T'epman. CylllecTBeHHBIN BKJIaI B
W3ydeHUE YUCIEHHOCTU W [OBVXKEHUS HaCeICHUS
BHEC pusuk JI.FO. Kpadr.

B navane XIX B. IEeHHOCTh CTATUCTUUYECKUX CBE-
JNEHUM OJ1S1 TIPOBEACHUS B3BEILIEHHOM BHYTPEHHEN 1
BHEIIHE MOJIUTUKU CTajla OCO3HABAaTh W IIPaBSIIAS
snuta Poccun. Pedopmel B chepe rocyrapcTBEHHOTO
yIIpaBjieHMWsI Hayajla LlapcTBOBaHUS AjiekcaHapa I,
HapacTampllne U3MEHEHUSI B 9KOHOMUYECKOI XKM3-
HU, OXUBJIECHUE OOIIECTBEHHOM MBICIM — BCE 3TU
¢dakTOpHl BBLI3BIBAJIM IIOTPEOHOCTH B IOJYYCHUU
aKTyaJlbHOII MH(GOpPMAlM O COCTOSIHUM CTpPaHEL.
CraTucTuyecKue UccieqoBaHUsI HYKIaIuCh B opra-
HU3aIUOHHOM MOmIepXKe CO CTOPOHBI TOCYIapCTBa
¥ OpraHn3alruoHHOM o opMiieHUN. [1epBbIM MHCTH -
TYLIMOHAJIbHBIM IIEHTPOM M3yYe€HMsI CTaTUCTUKU B
Poccun oxwupaemo ctana Cankr-IletepOyprckast
akageMmus1 Hayk. B mepeuHe akageMU4eCcKUX OUCLIM-
IUIMH CTaTUCTHUKA TosiBuiaach B 1802 r. B xome noaro-
TOBKM HOBOIO perjlaMeHTa aKaaeMUU. YUYpexXaEH-
HEeI1 18 mapra 1802 r. KoMuTeT mist paccMOTpeHUS
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HOBBIX YCTAaBOB YUYEHBIX 3aBeJeHUIT TOATOTOBUII IPO-
eKT npeobpa3oBaHus akageMuu [16, a. 23]. Corac-
HO JOKYMEHTY, OHA U3 MSATHAALIATA aKaIeMHUYeCKUX
Kadenp npegHa3HavYajach IS aKageMUKa IO UCTO-
puu u ctatuctuke. CoBMellleHe Ha OMHOM Kadenpe
WCTOPUYECKUX U CTAaTUCTUUYECKUX HCCIEIOBAHUN B
LIEJIOM COOTBETCTBOBAJIO HEMELIKOM TpaguIINU O~
CaTeIbHOTO TOCYIapCTBOBENEHMSI, KOTOPOE M3y4yajio
COBpPEMEHHOE COCTOSIHME TOCylIapCTBa B CpaBHEHUU
¢ mpoluIbiM. B uctopuorpacdumn Hanbonee BEpoIT-
HBIMUM aBTOPaMU IIPOEKTa HAa3bIBAIOT YICHOB YIIOMSI-
Hytoro komuteta H. @ycca u ®@. bayse. [TocnenHmii,
npodeccop MOCKOBCKOTO YHUBEPCUTETA, MOy
oOpa3oBaHue Ha IopuandecKoM dakynbreTe B JIen-
IIUICKOM YHUBEPCUTETEC — OJHOM M3 HEHTPOB HEMCII -
KOro rocygapctBoBeaeHus [17, c. 85—97].

OnHako peaju3allud NPOeKTa KOMUTETa IOMe-
II1aJIa OTCTaBKa npe3uaeHTa Akamemun HayK A.W. Hu-
Kkojau. HoBbIM mpe3uaeHTOM ObLI  Ha3HauyeH
H.H. HoBocuiib1ioB — aHIJIoOMaH, OJMH 13 HauboJjee
JIEeSITEIbHBIX U IIPOCBEIIEHHBIX “MOJOOBIX Ipy3eit”
Anexcanapa I. OH BHEC cyIIleCTBEeHHBIE KOPPEKTUBHI
B NOATOTOBJIEHHbIE paHee NPOEKTHI, B YaCTHOCTH,
OBLI IIEPECMOTPEH MepedeHb HAYYHBIX CIIeUaIbHO-
cTelt n akageMudeckux Kadenp. Cpeau nmpodux n3-
MEHEHMI CTaTHUCTUYEeCKUE MCCIIEJOBAaHUS OB
OTHEISHBI OT UCTOPUM M OObEIMHEHBI HAa OTHOM Ka-
denpe ¢ moauTUYEecKoi aKoHoMHel. Takoe pacripe-
JieJIeHe HaYYHBIX 3aHSITUM BBIXOIUJIO 3a pAaMKM Tpa-
IUIIAOHHBIX MPEACTABIICHUII O IIpeaMeTe U METOIE
KaMepaJIbHbIX HAayK, IIPUHSITHIX B HEMEIIKMX 3EMJISIX.
CoenuHeHNE TIOJIMTIKOHOMUYECKMX U CTaTUCTUYE-
CKUX HCCIIeIOBaHUI1, OOIbIIe XapaKTepHOE IJIST aH-
IJIMMCKOM IIKOJIBI ITOJUTUYECKUX apu(pMETUKOB, B
MEPCIIEKTUBE CIOCOOCTBOBAJIO PaCHIUPUTEILHOMY
TOJIKOBAaHUIO 3a1a4, KOTOPbIE CTABWIM Mepel co00it
MepBble POCCUICKME aKaAeMUK-CTaTUCTUKK. K ormm-
CaHMIO U cCUCTeMaTu3aluy (PakTOB O “TOCYyTapCTBEH-
HBIX JOCTOIIPUMEYATEIbHOCTSIX 100aBMIIOCH CTPEM-
JIEHHE K YCTAaHOBJIECHUIO IIPUYMHHO-CJIEACTBEHHBIX
CBg3eil M 3aKOHOMEPHOCTEIl pPa3BUTHUS OTIEIbHBIX
SBJICHUM OOIIeCTBeHHOI >km3HU. IlpemaokeHHOe
HoBocuiblioBBIM pacrpenesieHne TUCIUILINH ObLIO
3akperyieHo B Pernmamente Mmnepartopckoit Akane-
MUM HayK, yTBepxKneéHHoM 25 utonsg 1803 1. B § 3 mo-
KyMEHTa Cpelin HayK, “KOMX YCOBEPIICHCTBOBAHUEM
AxaneMusi OOJDKHA 3aHUMAThCS”, ObLUIM YKa3aHBbI
“CTaTUCTUKA U 9KOHOMMS TTojuTudeckas” [1, c. 63].
B mratax akameMuu 1o 3ToMy KJtaccy ObLIO TIpemy-
CMOTPEHO OHHO MECTO OpPAMHAPHOIO aKaJeMHuKa U
OOHO — agbIOHKTA.

CornacHo nipoTokoJiam O011ero cobpaHus akane-
MWU, TIepBbIe BEIOOPHI OPIMHAPHOTO aKaJgeMUKa T0o
KJIacCy TOJIMTUYECKOM SKOHOMUU U CTAaTUCTUKU CO-
crosnuchk 1 ¢espans 1804 r. [lo pekoMeHmauu
H.UN. ®dycca, J1.1O. Kpadra, ®.U. LllybepTa Ha 3TO
MmecTto Oblm m30paH Awnnpeit Kapmosuu IllTopx
(1766—1835) [19, n. 14—14 06.]. ¥Ypoxenew Ocr3eii-
CKOTO Kpast Poccuiickoit UMITepri, OH CITyIIIa JIeK-
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i B MeHckoM u Teiinens6eprckoM yHIBEpCUTETax —
KOJIBIOEIN HEMELIKOM KaMEpaIMCTUKH, a 110 BO3Bpa-
meHuu B Poccuto npu coneiicteumn H.I1. PymsiHena
MOJYyYMJI MECTO IIpeIoaaBaTesi UCTOPUU U CIIOBEC-
HocTH B CyXOITyTHOM KaJIeTCKOM Kopiryce. IlepBrie
craTuctTuyeckue counHeHus IITopxa — IByXTOMHOE
“Onucanue Iletepoypra” (1794), “Cratuctuyeckuii
0030p TYOEpHMII IO UX JOCTOIIPUMEUATECIILHOCTIM 1
KyJbTYPHOMY COCTOSTHUIO, B Tadauuax” (1795), “Ma-
Tepuaabl K TII03HaHUIO Poccuiickoit umnepun”
(1796—1798) — mpuUHECIN eMy U3BECTHOCTb B YUEHBIX
kpyrax. C 1796 r. lllTopx HocwI 3BaHME YieHa-KOp-
pecnoHOeHTa AKageMun Hayk, a ¢ 1799 r. cocTosin
npu nMmnepatpule Mapuu @émopoBHe, oOydan Be-
JIMKUX KHS3el autepatype M uctopuu. OmHoU M3
mIaBHBIX nHULIMATUB 1llTOpXa 1mociae n3dpaHus cTal
BBITTYCK TIEpUOIMYecKoro XKypHana “Poccus B 1map-
cTBOoBaHue AJiekcaHapa I”, B KoTopoMm myOJIuKoBa-
JINCh MaTepUaJibl O TOCYIAapCTBEHHOM YIIPaBJICHUU,
TOProBjie, HaykKax U HCKyccTBe B Poccum Havana
XIX B. M3maHue BBIXOAWIO HAa HEMEUKOM SI3bIKE U
OBLIO OPUEHTUPOBAHO IIPEUMYILIECTBEHHO Ha 3apy-
O0exxHbIX ynuTateiei [20, c. 165—208].

Hecmotpss Ha mocTmkeHusT B 00J1acTU Tocymap-
CTBOBENICHUS, TTIOC/IE U30paHUsI OpAMHAPHBIM aKaje-
mukoM LlTopx cocpenorounsics Ha U3y4EHUU MO~
TUYECKOM PKOHOMMH, O YEM CBUACTEIBCTBYIOT TEMbI
€T0 HayYHBIX TOKIamoB Ha O0IIeM coopaHnu akaue-
MUM U TIyOJMKAlMM B aKaIeMUYECKUX U3IaHUSIX.
CoOCTBEHHO CTaTUCTUYECKME MCCICOOBAaHMS OKa3a-
JIACH TTIOPYYEHBI agbIOHKTY I10 3TOM Kadenpe. KoH-
KypcC Ha 3Ty JOJKHOCTh cocTostics 27 mapta 1805 1.,
B HEM Yy4aCTBOBAJIM PEKTOp AKaJIeMUIECKOM T’MMHA-
3un K.®@. 'epman u npodeccop UCTOpUU U Teorpa-
¢un Ilegarormuyeckoro umHctutyra E.®. 356710B-
ckuii. B akamemmuyeckux nporokonax ot 17 deBpans
coxpaHuanch OT3bIBhI 1lITOpXxa Ha KOHKYPCHBIE CO-
YUHEHUsI coucKaTeneil. AKafieMUuK B MOJOXUTEIb-
HOM KJTIOUE XapakTepu3oBan pabory ['epmaHa, orme-
Yyasi ero 3HaKOMCTBO C JOCTVDKEHUSIMU 3apyOesKHBIX
aBTOPOB U CHUCTEMAaTUYECKMIA TIOAXOA K U3YYECHUIO
npenmeta. lITopx cimenan BeIBoO 0 ToM, 4To [epman
“B COBEpPIICHCTBE OCBOMII HAyKy, KOTOPOM cOOMpaeT-
cs 3aHuMaThbes”. CounHeHue 3s10JJ0BCKOTO, Hapo-
THUB, IIOABEPIJIOCHh pe3Koil Kputuke. I1o 3aMmeyaHmio
IItopxa, paboTta “mpencraBisieT coOOI paricoamio,
JIMIIEHHYIO JIOTUKU. B Heit MOXXHO OThICKATh OTAC/b-
HBIE BEpHbIE MBICIM M WUIEW, HO OHU, IIOXOXE, He
MpUHAIAIEKaT aBTOPY, ITIOTOMY YTO B APYTMUX YaCTSIX
paboThI OH MPSIMO MPOTUBOPEeYUT M. [IpuBenEHHBIE
OTPBLIBKM M3 MeMyapa JI0Ka3bIBaIOT, YTO 3SI0JIOBCKUIA
He 3HAaeT, YTO TaKOe CTaTUCTUKA, ¥ HeTaBHO Y3HAJl O
CYLLIECTBOBAHUM IOJUTUYECKON »KOoHoMuM” |[21,
JI. 23 06.—24].

IMo pesynbTaTamM BHIOOPOB MECTO aabIOHKTa J10-
cranock Kapny ®dénoposuuy Iepmany (1767—1838) —
ypoxeHny JlaHuura, BBITYCKHUKY [€TTMHTEHCKOTro
yHuBepcuteta, yaeHukKy llInénepa. Kak m Iltopx,
OH HavaJl kapbepy B Poccum ¢ mpenonaBaHus B Ka-
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O6moxka “CratucTuyeckoro xypHaia”

JIETCKOM KOpPIIyCe, CYMeN JOCTAaTOYHO OBICTPO 3ape-
KOMEHIOBATh Ce0s1 U MOJYYUJI MECTO peKTOpa AKaje-
MU4eckoi rumHasuu. Ilocne n3dpaHuss arbIOHKTOM,
BHOXHOBIISISICH onbIToM IlITopxa, I'epman mipennpn-
HSIJI TIOIIBITKY HAJIaAUTh IIPU AKaAeMUM HayK BBIITYCK
CHelaIu3UPOBAHHOTO MEPUOINYECKOTO U3TAHUS —
“CraTucTideckoro xypHaia”. 3a 1806—1808 rr. emy
yIajaoch OIyOJIMKOBaTh 4yeTbipe HoMepa. IlepeueHb
aBTOpOB, KOoTOpbix K.MD. 'epmaH NpuBIEK K COTPYII-
HUYECTBY, ObLI BeChMa IMPENCTABUTEIbHBIM: aKazie-
Muk U.@. T'epmaH, paboTaBlIMii Had npobieMaMu
pa3BUTHUSI TOPHOTO Jejda U CTAaTUCTUKU HaCeJICHUS
Poccum; Buansblii askoHomuct @.I. Bupct; ucropuk
n nemorpad A.X. Jlepbepr; skoHomuct M.A. banyrs-
aHckuid 1 apyrue. Ctarbu B KaXIOM K3 HOMEPOB
KypHasa ObLTM 00ObeAMHEHBI B TPU IPYIIIHI: TTO T€O-
pUU CTAaTUCTUKU U TIOJIUTOKOHOMUM, CTaTUCTHUYEC-
ckre 0030phel M MH(POpMALIMOHHBIE MaTepuaibl. B
epBoM pa3zaeie nomuHupoBaim Tpydsl K. . I'epma-
Ha Mo TeOpuU CTaTUCTUKU. Hanbomnee ob1mpHO 13
MOMEIIEHHBIX B XypHaJle cTaTeil craja padora
M.A. banyresgHCKOro, rmponaraHaMpoBaBIIEro UACHU
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A. CMuTa 1 OMHOBPEMEHHO JJOKA3bIBaBIIIETO HEOOX0-
ITUMOCTB ITPOBEIeHUS TNOepaTbHBIX pedopm B Poc-
cuu. B pyOpuke “Matepuansl O poOCCUMCKOI cTa-
TUCTUKM’ Ha OCHOBAaHMU OTYETOB MUHHCTEpPCTBA
BHYTPEHHUX A€ MeYaTaJuch CTaTUCTUYECKUE OIU-
canusi CapartoBckoii, TaBpuueckoii, ApociaaBcKoid
ryoepHUii, CTaTbU O PYCCKUX apMuu 1 ¢itotre. Mate-
pyanbl TPEThEH TPYITITHI OBLIN CBSI3aHBI ¢ 0OpadoT-
KOl 1 0000IIIeHEeM CBEICHUI, MOJIyYeHHBIX U3 Ie0-
rpaUIeCcKrX 3KCIEINIINIA.

Cpeny NMOONMCYMKOB Ha MEPBBIM TOM XXypHajia
YUCIMJINCh BUAHENIE CAHOBHUKM IIapCTBOBAaHMUS
Anexkcanapa I B.I1. Kouy6eii, H.H. HoBocuib1oB,
A.C. Crporanos, A.C. lllumkos u apyrue [22, ¢. 265—
268]. OpHako mHuULMaTuBa epMaHa He IToJy4Yuia
MaTepuaabHONM MOMAEPKKM CO CTOPOHBI AKaleMUu
HayK, ¥ CpeICTBa Ha U3AaTeJIbCKUE PAaCXOAbl IIPUXO-
JIWJIOCHh M3BICKMBATh M3 CTOPOHHMX HCTOYHUKOB,
npexnae Bcero 3a cue€t noanucku. K 1808 r. ymcio
MOAIIMCYMKOB XypHaJla CYLIECTBEHHO COKPATUJIOCh.
TpynHocTn ¢ pMHAHCUPOBAHMUEM pa3pellInTh HE yaa-
Jiochk, 1 B 1809 1. 'epMaH ObLT BBIHYXX/IEH NPEKPAaTUTh
paboty Ham u3gaHueM. TeM He MeHee XypHasl CTal
Ba)KHOM BEXOUM B pa3BUTHUM OTEYECTBEHHON CTaTU-
CTUKHU, SIBJISSICb OJHOBPEMEHHO TLIOMIAAKON ISt
onyOJIMKOBaHUS ITePEAOBhIX HAyYHBIX JOCTVKEHU B
3TOM 00J1aCTH 3HAHUM U CPEACTBOM ITOITYJISIPU3alluN
CTaTUCTUKM B IIPOCBEIIEHHBIX Kpyrax [23, c. 250].

IIpekpaieHue Boeimycka “CTaTUCTUYECKOTO Xyp-
Hajla” mo3Boiwiao I[epmaHy cocpemoTOYMTHCS Ha
MOATOTOBKE COOCTBEHHBIX MOHOTpadUUECKUX TPY-
noB. B 1808 r. BhIILIa B CBeT ero KHUTa “KpaTkoe py-
KOBOICTBO KO BCEOOIIEil TEOpUU CTAaTUCTUKMU, a B
crenyiomeM romy — “BceoOlias Teopusi CTaTUCTH-

”. OTu paboThl cTaiv nepBbiMu B Poccuu Teope-
TUYECKMMU TpyJaMHu B OOJIACTH CTAaTUCTUKU-TOCY-
JIapCTBOBeNeHUS. XapaKTepu3ys IJIaBHYIO 3a/1auy cTa-
TUCTUKU, [epMaH yKa3bIBal Ha BaXXHOCTh HE TOJBKO
O0OBEKTUBHOTO OIMMCAHUS OTHOCSIIIECS K 6J1ar0cOCTO-
SIHAIO TOCYIapCTBa MPEIMETOB M SIBJIEHWM, HO M UX
“UCTOPUKO-TIOJIMTUYECKOTO UCTOJIKOBAHMSI”, BbISIBJIC-
HUS IIPEUMYIIECTB 1 HEAOCTAaTKOB “TOCYAapCTBEHHBIX
JIOCTOITpUMEYaTeIbHOCTE”, YCTAaHOBJICHUS TIPH-
YUHHO-CJIEACTBEHHBIX CBs3eil. Takum obpaszoMm, B
paboTrax y4€HOTO HAMETHUJICS OTXO[, OT KJIaCCHYECKO-
ro0 HEMEIIKOT0 TOoCydapCTBOBEAEHUSI, KOTOPOE OH
TPaKTOBaJ B MOJTUTIKOHOMMWYECKOM KJTIOUE.

buorpadusi I'epMaHa AeMOHCTpPUpYET ydadyHOeE
coyeTaHue MJI0A0TBOPHOM HaydHOU paboThl, Mpemno-
NaBaTEIbCKOM OEATEIbHOCTU U TOCYJapCTBEHHOM
CITy>kOBbI. AKaIeMUK CTOSIJT y UICTOKOB IepBoro B Poc-
CUU TOCYIapCTBEHHOTO OpraHa aJMUHUCTPATUBHOM
CTaTUCTUKU, 3aHUMaJl TEPBYIO CAMOCTOSITEJIbHYIO
Kadenpy cratuctuku B [leTepOyprckoM yHUBEpPCHU-
tete. B xome “mena mpodeccopon” 1821 r., [epmany B
KayecTBe OOBUHEHMUS ObLIO MPENbSIBIEHO UMEHHO
pacuIupuTEIbHOE TOJKOBAHUE MpPEAMETa CTaTUCTU-
KM, KOTOPYIO, IO MHEHUIO KPUTUKOB, OH TIpEeBpaTHI
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“W3 HAyKU MPOCTOM B MyIPCTBOBAHME O MIPABE €CTe-
cTBeHHOM 2 [24, c. 160].

VYBoJIbHEHE N3 YHUBEPCUTETA HE ITOMEIIAJIo aKa-
neMmdeckon Kapbepe yuéHoro. B 1810 1. oH OBLT 13-
OpaH 3KCTpaopAUHAPHBIM aKaaeMHUKoM, a B 1835 .,
nociie cMeptu IlITopxa, 3aHSII MECTO OPIMHAPHOTO
akamemuka. IIpoTokonsl O0IIETO COOpaHMs aKazie-
MU1MU TO3BOJISTIIOT OYEPTUTH KPYT HAYYHBIX UHTEPECOB
I'epmana. B pasHble Tonbl OH Aejiall TOKJIagbl O CO-
CTOSTHMM CEIbCKOIOo xo3siicTBa B Poccum, o cratu-
CTUKE BHYTPUTOPIOBOro 000OpOTa, O PHIOHBIX IMPO-
MBEICJIaX, O YMCIIEHHOCTH HaceJIEHUSI W paclipeiesie-
HUU XUTEISH CTPaHBI 10 PEJIUTUSIM U COCIIOBUSIM, O
CTaTUCTHUKE YOUIICTB 1 caMOyOUIACTB [25, c. 32—264].
HcrouyHukamMu [JIsi 3THUX HMCCASOOBAHWI CIYXKWIN
[JIABHBIM 00pa30oM AeJIOTPOM3BOACTBEHHBIE MAaTEPH-
anel MBJI, K kotopbiM I'epMaH MMen HeorpaHUYEH-
HBIII JOCTYN B KayecTBe HavajbHuUKa CTaTucThde-
CKOTO OTHEJICHUS.

ComnacHo Permamenty 1803 r. KpoMme opamHap-
HBIX aKaJeMHUKOB U aIbIOHKTOB B COCTaB AKaaeMUu
HayK MOIJIM BXOAUTH A0 20 BOCIIUTAHHUKOB, KOTO-
pBI€ COCTaBIISIIN “TIEPBYIO CTEIIEHb aKaIeMUYeCKYI0”
[26, c. 105—114]. BocrmuTaHHUK IPUKPEIUIICS K Op-
JIUHApHOMY aKaJIeMUKY U B Te4eHUE TPEX JIeT TPOXO-
Iuj oOydeHre Mo BBIOpaHHON crnemuaabHoCcTU. U3
npoToKoyoB OO0IIero coopaHust akaieMUU U3BECT-
HO, 4TO 5 uioHg 1811 1. Ha BaKaHTHOE MECTO BOCITU-
TaHHUKa ObUI 3a4yMciieH BBITYCKHHMK Ilemarorude-
cKoro mHcTUTyTa AHapeit BrnaguciaBieB, pyKoBOII -
CTBO ero mnoaroroBkoit mopyywiu I[Topxy. B
JIOKYMEHTaX COXpPaHWINCh YIOMUHAHUS O TOM, UYTO B
okTsi0pe 1812 1. IllTOpx mpencTaBuI NepByIO padoTy
CBOETO YYEHMKA, MOCBIIEHHYIO OpraHu3aliiu pado-
oI 6aHKOB. K 1817 1. 00yueHHne BiamuciaBieBa ObLIO
3aBeplIeHo, u o pekomeHmannu LlITopxa eMy ObLIO
MOPYYEHO YTeHUE MyOJIUYHBIX JIEKIIUM 10 TOJTUTHYE-
CKOM PKOHOMHUHU M cTaTucTtuke. B Hosiope 1817 T.
I'epmaH 1maj MOJIOXKUTENBbHYIO PELIEH3UIO Ha ITOAr0-
TOBJIEHHYI0 BraaucnaBieBbIM MporpaMmy JIEKIIUA.
HewusBecTtHo, ycmen 1 BocnutanHuK IllTopxa mpu-
CTYNIUTH K YTEHUIO JIeK11ii. 13 IpOTOKOJIOB ClIemyeT,
yto B Aekaope 1818 r. IlITopx coobimun O01ieMy co-
OpaHUIO aKageMuu O cMepTu BiammcnaBieBa oT 4ya-
XOTKH [25, ¢. 95—151].

CBoero npeeMHMKa IIEPBbIM aKaJIeMHUKaM-CTaTh-
CTUKaM TIPUIIUIOCh UCKATh 3a TpeaejaMU aKkaaeMu-
yeckoii kopnopauuu. Mm cran IIétp MBaHOBMY
Kémmen (1793—1864) — ynHOBHUK MWHHCTEpPCTBA
roCyIapCTBEHHBIX MMYIIECTB, M3BECTHBIA CBOUMU

2 B 1821 r. momeunTeND Cankr-IleTepOyprckoro yae6GHOTo OKpy-
ra I.I1. Pyauu mposén peBusuio B CaHkKT-IleTepOyprckom
YHUBEPCUTETE C LETbI0 “OrpaxkacHusi YHUBEPCUTETCKOTO Mpe-
rnoaaBaHus oT BpeaHoro ayxa”. Ilocie paccMOTpeHUsl CTyIeH-
YECKUX KOHCIEKTOB MPOTUB psilia MpernonaBaTelieil coluaib-
HBIX M TMOJUTUYECKHUX HAyK ObUIM BBIABUHYTHI OOBMHEHUSI B
npornaraHjie BOJIbHOIYMCTBa M 0e300xus1. “Ieno npodecco-
pOB” 0003HAYMIIO TTOBOPOT K KOHCEPBATUBHOI ITOJIMTUKE B 00-
JIACTU TIPOCBEILIEHMsI Ha MCXOJle LlapcTBOBaHUsI AjlekcaHpa I.
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CKPBIIJIOB

BCEOBIIASA

TEOPIA CTATUCTHNRN.

AAML OBYYAOIHUXD

ceit Haykh.

n3jgasHad

omb Caasuaro Ipasaenina yamanmb.

B CAHKTHETEPBYPTE,

TIpu Mmuepamopckoit Axagemiu Haykb
1809 roga.

O6noxka yyeoHuka K.d. I'epmana “Bceobiias Teopust
CTaTUCTUKU”

padoTtaMu B 00JIaCTH SI3LIKO3HAHWUSI, ICTOPUH IPEB-
HOCTel, CTAaTUCTUKHU U Teorpadru I0KHBIX TYOSpHUI
Poccun. V:ke mepBbie HayuHbIe TocTHKeHUsT Kére-
Ha OBIJIM OTMEUYeHBI AKageMueil Hayk, 1 B 1825 1. oH
MOJIy4MJI 3BaHUE YJieHa-KoppecIoHaeHTa. B mocne-
nywooiive rogapl mo 3aganuio MBI Kénmen myrerie-
CcTBOBaJ 1o 1ory Poccuu, cobupasi cBeieHUSI O COCTO-
SIHUM Ppa3IMYHBIX OTpacjeil Xo3siicTBa. ABTOPUTET
KénmneHa-y4éHoro ykpemnuicsa Ilocje MNyOoJuKaluu
“KpbIMCKOTO COOpHUKA” — YHUKAJBHOTO IJISI TOTO
BPEMEHM MCCIEAOBAaHUSI O KPBIMCKUX IPEBHOCTSIX
[27]. B 1834 r. npe3uneHt akanemuu C.C. YBapoB
npurinacui Kénnena pegakTupoBaTh HEMELIKYIO BEP-
curo “Cankr-IleTepOyprckux BegoMmocteii”. Bepo-
SITHO, OH X ITOCIIOCOOCTBOBa u3dbpanuio Kénmnena
aIIbIOHKTOM IO KJIACCY CTATUCTUKM U TTOJIUTUISCKOM
skoHoMuM B 1837 r. TakuM oOGpa3oM, OpAMHAPHBINA
akageMuk IepMaH HOJy4MJI SHEPTUYHOIO M IIEep-
Ne 7
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CHEKTUBHOTIO TTOMOIIHUKA, OMHAKO B 3TOM COCTaBe
Kadenpa ImpocyniecTBOBaJIA I UyTh OOJIBIIE TOIA.
I'epman ymep 19 nekabps 1838 r., u KénneH ocraincs
E€IMHCTBEHHBIM CTATUCTUKOM B akamemuu. B 1839 1.
U3 aIbIOHKTOB OH ObLI MOBBIIIEH A0 SKCTPAOpAUHAD-
HOTO akajJeMuka, a B 1843 r. ObL1 M30paH OopaAMHAp-
HBIM akageMukoM. OcBoOOmMBIIEECI MECTO aldb-
IOHKTa IMyCTOBAJIO cienytoiiue 9 jert, moka B 1852 r.
ero He 3aHsJ1 K.C. BecenoBckuii.

OnHoit U3 LIeHTpaJIbHBIX TEM HccenoBaHuit Kemn-
MeHa cTaja CTaTUCTUKA HaceJleHUsI. YUEHbBIN aKTUB-
HO 3aHUMAJICSI 00pabOTKO MaTepualoB PEBU3UMN U
BHOCWJI TMPEIJIOXKEHHUSI II0 COBEPIIEHCTBOBAHUIO
¢bopMBI UX MPOBeNeHUsI, OCOOEHHO MHTEPECOBAJICS
STHUYECKUM cocTaBoM HacesieHus: Poccun. Ero mac-
IITaOHBII MPOEKT — COCTaBJIEHUE MOJTHOIO MePEeYHs
BCEX FOpoJIOB, IMocagoB U Mectedek Poccuu. KénmeHn
pa3paboTall OpUTrMHAJIBHYIO KiIaccu(pUKalo Hace-
JNEHHBIX NyHKTOB. Kpome TOro, coBMeCTHO ¢
B.A. CtpyBe u apyrumu coTpyaHukamMu ITyaTKoBcKoOit
o0cepBaTOpUM OH 3aHUMAJICS U3MEpPEeHUEM IUIOLIaaN
POCCHICKUX ITYOepHMI, aKTUBHO y4acTBOBAJI B pabo-
Te Y4y€Horo Kkomutera MUHUCTEPCTBA TOCYIapCTBEH-
HBIX UMYIIIEeCTB, BpeMeHHOTro CTaTUCTUYECKOTO KO-
muteta MUHHMCTEpCTBA BHYTpeHHUX nel [28, ¢. 31—
61]. Cnenyet ckasarh, YTO XapaKTepHOII 0COOEHHO-
CTBIO KapbePHBIX TPAEKTOPUI POCCUMCKIX aKaaeMU-
KOB-CTaTUCTUKOB TIepBOii MOJOBUHBI XIX B. OBLIO
COBMeIlleHe HayYHOIi paboThl CO CIy:K00il B rocy-
JIapCTBEHHBIX BEIOMCTBAaX, KOTOpbIE 3aHMMAJINCh
cbopoM craTmcTHdecKmx MaHHBIX. Ciyx0Oa maBaiia
MM BO3MOXXHOCTb UCITOJIb30BaTh MUHUCTEPCKYIO MH-
dpacTpykTypy it cOopa M 06pabOTKM HeoOXomu-
MBIX IUISI MX UCCJIEIOBAaHUI TaHHBIX, 00Jerdyasaa mpo-
XOXJIEHNE BEJOMCTBEHHOI 1LIEH3YpPhI, B HEKOTOPBIX
clIydasix ITO3BOJISJIa pacCYMTHIBATh Ha (DMHAHCHPO-
BaHME M3HATeJIbCKMX pacxogoB. OgHako oHa ObLIa
COIpsizKeHa C OOJBIIMM OOBEMOM YMCTO aIMUHM-
CTPAaTUBHBIX O0SI3aHHOCTEI, IMTOPOM TITOCTHBIX IJISI
YYEHOTO.

Hosurit YcraB Mmmneparopckoit Cankr-Iletep-
Oyprckoii AKageMuy HayK, YITBEPXKIEHHEINA B 1836 1.,
He BHEC CYIIIECTBEHHbIX [IEPEMEH B CTaTyC CTaTUCTH-
YeCcKMX wucciemoBaHmuii. CTaTUCTHKA W ITOJIUTHYEC-
cKasi 9KOHOMMSI OCTaBaJIMCh OOBENMHEHBI HAa OJHOMN
kadenpe. HemocpencrBeHHOE OTHOILIIEHUE K 3a1auaM
CTATHCTUKM MMeN TpeTuit maparpad ycrasa, rme me-
KJIapupoBaJlach 00sI3aHHOCTh AKageMU HayK “00-
paiath 0cOOeHHOE€ BHUMaH1e Ha UICTOYHUKU Oorar-
cTBa u cwikl rocymapctBa” [1, c. 92]. [Mocnenyromue
MOMBITKU  peOPMUPOBAHUS  aKaAeMUM TaKkKe
MpenycMaTpyuBaJii HEKOTOPOE pacllUpeHue CTaTu-
ctuueckux 3agad. B 1841 r. mpu oocyxneHuu pedop-
MBI AKameMuu HayK B CBSI3M C TIPUCOETWHEHUEM K
Heit Poccuiickoli akaneMuu 661 pa3paboTaH MpOeKT
HOBOTO ycTaBa. JIOKYMEHT CYIIeCTBEHHO pacCIIMPSIT
IeJIM OKCTIENUIIMOHHON NesTeIbHOCTU aKaJIeMUM:
“ucropuyeckue, CTaTUCTUYECKUE M JUHTBUCTUYE-
CKHMe nccaenoBaHus 06 OTedecTBe, MOTYT U TOJDKHEI
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OBITh MPEAMETOM YUEHBIX akcneaumii” [29, c. 350].
Torma ke, B Havyase 1840-x rogoB, BIIEpBEIE OBLI I10-
CTaBJICH BOIIPOC O BBEIEHUH B IIITAT OTACIbHO cTaB-
KM aKkaJieMuKa I0 KJIaccy CTaTUCTUKU U OTAeJIeHUU
MOCAeIHEN OT IOJUTUYEeCKOi 3KoHoMuH. Cpenu
MPEMIOXESHUI TI0 PaCIIUPEHUIO AesITeIbHOCTH Tpe-
ThEro OTIEeJICHUsI aKaleMUH, MOJTaHHBIX TIPE3UACHTY
Axanemuu Hayk rpady C.C. YBapoBy B 1842 r., co-
XpaHmiach 3amicka Kémmena “O pasneieHu mojm-
TUYECKOM 9KOHOMUM OT CTAaTUCTUKU U 00 yupexe-
HUM IPU AKaJeMUY BMECTO OTHOTO, ABYX MECT OPAVI-
HapHBIX aKaIeMHWKOB II0 CHUM dacTsaMm”’. YUEHBIN
Moau€pKuBaj, YTO paclIMpeHUe 1ITaTa HEOOXOaU -
MO, YTOOBI “B CHX HayKaxX, MMeEIOIIUX HEIoCped-
CTBEHHOE IIPUMEHEeHMEe K II0JIb3aM TOoCyIapcTBa
<...> AkageMusi, cOoOpa3HO yCTaBy CBOeMYy, sSIBUJa
coboro apropurer” [30, 1. 438 006.]. OmgHAaKo 3TO
MPEMIOXEHNE He MOJTYYMIIO TTOIACPXKKH.

OCO6EeHHOCTh OpPraHU3allMK CTATUCTUYECKUX MC-
cllefoBaHU B AKaleMUU HayK 3aKJIi0Jaiach B TOM,
YTO MX MPOBOAWIN HE TOJBKO IPO(MIbHBIE aKamie-
MUWKM, HO U YYEHbBIE, M30paHHBIE MO APYTMM Kade-
pam. Co CTaTUCTUKOM OBLIU CBSI3aHBI HAYYHBIE MTHTE -
pechl yueHuka K.®@. I'epmana K.U. ApceHbeBa, o-
HAKO OH COCTOSI akageMuKoM Mo OTaejaeHUuIo
PYCCKOTO s13bIKa U clioBecHOCTU. Hamo ckaszarb, 4to
Ha 00J1aCTb rocya1apCTBOBEACHMS pACIIPOCTPAHSIIIUCH
WHTEPECHI ¥ IPYTUX aKaJeMUKOB 3TOTO OTACICHUST —
M.T. Kauenosckoro u M.II. Iloroguna. B uywncio
TeX, KTO pa3pabaTbhiBaj TO WM MHOE HampaBjeHUe
rOCYAapCTBOBEAECHUS, BXOOUIN YIEHBI-KOPPECIIOH-
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neHtel akagemun H.A. TIlonesoit, B.M. [lansb,
IO.A. Taremetictep, A.T1. 3abmoukmii-JlecaToBcKMiA,
E.W. JlamaHnckuii. HeynaBuieiicsi HONBITKOM cO31aTh
Ha 0a3ze AKaaeMHUM HayK IUIOLIAIKY IS OObeoHEe-
HUSI MHTEPECYIOIIMXCS CTAaTUCTUKON YUE€HBIX CTall
npoekT Kénmnena “O6 yupexxIeHUU CTaTUCTUIECKOMN
obOcepBaropun”, natupoBaHHEIN 1854 1. CyTh IIpen-
JIOXEHHUST COCTOsIIa B OpraHU3allMi CBOOOTHOIO J0-
CTyTIa K XpaHUBILIMMCS B aKaAeMUU CTATUCTUISCKUM
COUYMHEHMSIM Y HAKOIUIEHHBIM II€PBUYHBIM JTaHHBIM
“kaxxgomy wieHy MMriepaTopckoii AKageMun Hayk,
nmpodeccopaM YHUBEPCUTETOB M BOOOIIE KaxXKAOMY
JIMIy U3BECTHOMY IO CTAaTUCTUYECKUM CBOUM TPY-
mam” [31, 1. 1-3].

B menom cTtpemiieHue akaaeMUKOB-CTaTUCTUKOB
WHULIMUPOBATh KPYIHbIE MCCIEa0BaTEIbCKUE MPO-
€KTHI B TTIepBOii moyioBHE XIX B. HEM30€XHO CTaIKH -
BaJIUCh C MPOOJIEMOIi OrpaHUYEHHOCTU MaTepuasib-
HBIX U KalIpoBbIX pecypcoB akagemMuu. C pacrnpo-
CTpaHEHMWEM IMpPENoNaBaHUs CTAaTUCTUKU B BBICIINUX
YYEOHBIX 3aBENCHMSX MOSBWJIACh IMOTPEOHOCTh B
€IMHOM HayYHOM LIEHTPE, KOTOPbIif KOOPAMHUPOBAJ
OBl CTATUCTUYECKYIO AEITENbHOCTb PACTYIIIETO YMCTa
WHTEPECYIONINXCS 3TOU oTpacibio 3HaHus. OgHaKo
crnelrduka opraHu3aliu HaydyHoU paboThl He MO03-
BoJIMJIa AKaeMUH HAyK B3SITh Ha ce0s1 5Ty (PyHKIIUIO.
B cepenune XIX B. IeHTp M3yYE€HUS CTATUCTUKHA OBLIT
copmupoBaH Ha 0a3ze Pycckoro reorpagpuyeckoro
oluiecTna.
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Llenb uccinenoBaHusi — BBIIBUTh OCOOEHHOCTU U TTEPCIIEKTUBBI CTAHOBJIEHUSI BYy30BCKOI'O CEKTOPA POCCUIA-
CKOI1 HayKM, B TOM YMCJIe C YYETOM COBPEMEHHBIX 3apyOeKHbIX TeHAEeHUIM . CTaThsl COAEPKUT TMTOAPOOHBI
aHaJIu3 HEKOTOPBIX aKTyaJIbHbIX ACMIEKTOB Pa3BUTHS BY30BCKOI HAyKM Ha OCHOBE JAHHBIX CTATUCTUKU U
pEe3yJIbTaTOB COLIMOJIOTUYECKUX OTTPOCOB O CTEMEHU BOBJIEUEHHOCTU BY30B U UX MOJAPA3/ACJICHUI B BBITION -
HEHUE UCCIIeA0BAHUI U pa3pabOTOK, O CTPYKTYpE 3aTpaT, BUIaX U UCTOUHUKAaX (pUHAHCUPOBAHUS UCCIIE-
JNIOBaHWUi, TMHAMWKE Pa3BUTHS KaJIpOBOTO MOTEHIIMAA U HEKOTOPBIX MOKa3aTeieil CUCTEMbI TTOATOTOBKU
KaJIpoB BbICIIEH KBaTU(UKALIMU B aCITUPAHTYpE.

Hcxonst u3 mpencTaBlieHHBIX B CTaThe MEXKITYHAPOIHBIX CPABHEHU A aBTOPBI CTaBSIT BOIIPOC O 1ieJiecoodpas-
HOCTU 1 000CHOBAHHOCTH IIIMPOKOTO yyacTus By30B B peanusaun HUOKTP u B KoHeYHOM CYETe O CITo-
COOHOCTHU B TaKHMX YCJIOBHUSIX 00eCTIeUnBaTh BHICOKUI YPOBEHD MOATOTOBKY BBIMTYCKHUKOB.

[MpuHrMast BO BHUMaHUE OTCYTCTBUE B Poccun By30B, KOTOpBIE CIEIIMATM3UPOBAIUCH ObI TJIaBHBIM 00pa-
30M Ha (yHAAMEHTAIbHbBIX UCCIIEAOBAHMUSIX, [IeJIaeTCsl BBIBOA O HEOOXOAMMOCTHU CO3IaHUsI Ha 0a3e oTaee-
HU1 1 HayYHBIX IeHTpoB Poccuiickoit akaneMun HayK MCCIeIOBaTeIbCKMX YHUBEPCUTETOB, HAIEIEHHBIX
MPaBOM CaMOCTOSITEIbHOI pa3pabOTKU CTAaHIAPTOB U MPOrpaMM IOATOTOBKM HAYYHBIX KaJpOB BbICIIEH
KBau(UKAIUU. YTBEPXKIAaeTCsl, UTO IJIsl peaiM3alii aKTyaJIbHBIX 3a7a4y COLMaIbHO-3KOHOMUYECKOTO
pa3BUTUS CTPaHBI 11€7€CO00pPa3HO Pa3BUBATh AJIbSTHCHI U KOHCOPLIMYMbI OpraHM3aluii HayKu, oopa3oBa-
HUS ¥ OM3Heca.

Karouesvie cro6a: By30BCKUiT CEKTOP HayKH, BBITTOJTHEHUE HAYYHBIX UCCIIETOBAHUM 1 pa3paboToOK, Kaapo-
BBI MOTEHIIMAJ By3a, aCITMpaHTypa, yHIaMeHTaJIbHbIE UCCIIEI0BaHUS, IPUKIIATHbIE UCCIen0BaHUs, bo-
JIOHCKUI Mpo1iecc, OlleHKa pe3yTbTaTUBHOCTY HAYYHOM eI TeIbHOCTH.

DOI: 10.31857/50869587323070113, EDN: UPQCAI

3ABAPYXUWH Bnagumup [NeTpoBruY — KaHAUIAT 9KOHO-
mudeckux Hayk, nupekrop UTTPAH PAH. AHTPOITIOBA
Onbra AjnekcaHApOBHA — KaHAMAAT 9KOHOMUYECKUX Ha-
YK, Beayiuii HayaHbiii cotpynHuk MTTPAH PAH.

3apoxaeHne OCHOB CUCTEMBbI BBICIIIETO 0Opa3oBa-
Hus B Poccuu ¢BS3bIBaIOT ¢ OTKpbITUEM B 1725 T. Te-
TepOyprckoit Akagemuu Hayk [1, c. 27], KoTopasi, B
OTJIMYME OT €BPOINEHCKUX aKaJaeMUil, JUIb ITOIBO-
JUBIIMX MUTOTU YHUBEPCUTETCKMX MCCIIEIOBaHUMA,
co3naBajiach B KauecTBE IIEHTpa MPOBEICHUS Hay4-
HBIX MccienoBanmii [1, c¢. 28]. B coctaB akamemMuu,
KaK M3BECTHO, BXOAWJIM YHUBEPCUTET U TMMHAa3Us,
4TO MO3BOJISIO €if peaTn30BbIBATh HAyYHBIE U y4eO-
HBIe QYHKIINHY, a TAKKE 3a4a4M ITOITYJIsIpU3allii Ha-
VKM B cTpaHe. B coBeTckuii meprom By3aM Obljia OT-
BEJleHA TIOUYTU WCKIIOYUTEIBbHO oOOpa3oBaTeabHas
poib, M OO0 HEOABHETO BpPEeMEHM IOMWHUPYIOIICH
dopmoii opranuszalii Hayku B Poccuu ObIT HAyIHO-
HCCJIENOBATEIbCKUI MHCTUTYT [2]. JInmb B mmocnen-
HUE TOIbI BEAYIIE POCCUMCKNE YHUBEPCUTETHI CTa-
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JIU TMpeBpalaThCcsd B MCCIIEIOBATEIBCKUE WHCTUTY-
ouu [2].

[Ipoiiecc mepeHoca ¢yHIaAaMEHTAJIBHOM U IIpU-
KJIagHOW HAayKW B YHMBEPCUTETHI C aKIEHTOM Ha
MpUKJIATHbIE WCCIIENOBAaHUS U pa3pabOTKU CTapTO-
Bas1 TipuMepHO ¢ cepeanHBI 2000-X TOIOB 1 CONpo-
BOXIAJICS CYIIECTBEHHBIM pPOCTOM (DMHAHCOBOM
MOMJIEPXXKHM BY30BCKOIO CEKTOpa HayKM Ha (poHe
CHIDKeHMSI (DMHAHCHPOBAHMS HAyYHBIX OpraHm3a-
nuii Poccuiickoit akagemuu Hayk [3, c. 10, 11]. Orto-
My mpeaiiecTBoBajo ynpasnHeHue B 2000 r. MuHU-
cTepcTBa HayKu U TexHonoruii PM u co3maHue Ha ero
OCHOBe MUHUCTEPCTBA IIPOMBILILIEHHOCTH, HAYKM 1
texHonoruii P@®, a 3arem, B 2004 r., yupexmeHue
MununcTepcTBa obpa3oBaHus u Hayku P®D, kotopoe
B 2018 1. ObLT0 pa3aeneHo Ha MUHUCTEPCTBO HAYKU U
BhICIIeTO 0Opa3zoBaHuss PP u MUHUCTEPCTBO MpO-
cemieHus PD, kypupylollee o0liee 1 cpeaHee Mpo-
deccuoHanpHOe obOpasoBaHue. Ilepemaya HaydyHOM
cdhepsl moa Kpeuto MuHobpHayku Poccun ctamo oT-
paxkeHHeM JUONPYIONIEro TpeHaa, HaIIpaBISHHOIO
HE CTOJIbKO Ha BHEIPEHWE HOBEMUIINX HOCTUXECHUM
HayKH B IIPOU3BOACTBO, CKOJILKO Ha MHTETPaLIIO Ha-
VKU C CUCTeMOi1 00pa30oBaHMsI.

3a ocHOBY HIpeoOpa3oBaHUII B POCCHUICKOI CU-
cTeMe oOpa3oBaHUSI M HAayKW OBIIT B3ST OMNBIT 3apy-
OEXXHBIX CTPaH, B COOTBETCTBMUM C KOTOPHIM HayYHbIE
JTabopaTopuy TPAOUIIMOHHO PAacCHOJaraioTcsi B CTe-
HaX BBICIIMX Y4YeOHBIX 3aBemeHMil. OIHaKO, Kak
MpEeACTaBIsIeTCS, TPU 3TOM HE OBLIM NPUHSITHI BO
BHUMAaHNE CUJIbHbIE CTOPOHEBI CJIOKUBIIIEHCS 32 CTO-
JIETHUSI MOAENIM POCCUIMCKON HAyKM, KaK He ydaJioCh
noka cpopMupoBaTh MOJHOLIEHHYIO HAyYHO-UHHO-
BallMOHHYIO KOCHCTEMY Ha OCHOBE ITapTHEPCTBA Ha-
YKM, 0Opa3oBaHMUs 1 OM3Heca.

B 2013 1. B pe3yinbTate peopraHu3aniy aKageMu-
YEeCKHUI CEKTOp KaK CaMOCTOSITEIbHBIN CEKTOP pOC-
CUICKOIT HayKu ObUI YHpa3gHEH, OMHAKO Beayllast
poab PAH B o6mactit hyHImaMeHTAILHBIX MCCIIEIOBA-
HU COXpaHWJIaCh.

IlepenoBbie poccuiickue By3bl TO3UILIMOHUPYIOT-
CSI CETOIHSI HE TOJIBKO KaK IIEHTPhI Pa3BUTUSI HAYKU U
0o0pa3oBaHUs, HO U KaK OCHOBHbIE ApaiBepbl Hayu-
HO-TEXHOJIOTUYECKOTO U WHHOBAlIMOHHOTO pPa3BU-
THUS CTpaHbl. Takve aMOMIIMO3HbIE 3aJa4M MOKa eIé
BO MHOTOM HEIOCTUXUMBbI, MOCKOJbKY BY30BCKUIt
CEKTOp HAayKW CEPbE3HO YCTYMaeT APYTMM HayYHBIM
CEKTOpaM Kak I10 YUCJIEHHOCTH UCcaeaoBaTe e, Tak
u 110 00bEMaM BeimoHeHnss HNUOKTP.

BY3bI 1 BbITITOJIHEHWUE HUOKTP

BoBineyénHocts By30B B mnposeaenne HUOKTP.
CeronHsi MOYTH BCe pocCUiiCKUE BY3bl, HE3aBUCUMO
OT UX TUIIA U CTaTyca, 3aHUMAaIOTCS UCCIEAOBAHUSIMU
u pazpadborkamu. Eciu B 2010 r. TaKMX BBICIIINUX y4e0-
HBIX 3aBeleHMII ObLIO MEHBbIle MOJOBUHELI (46.4%),

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK
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0o B 2019 1. y3xe 83.3%, TO ecThb 603 13 724 By30B BBI-
nonasit HUOKTP [4].

B mtaTHbIE pacricaHus By30B BKJIFOUEHBI TOJIK-
HOCTM KakK Meaaroruyeckux, Tak U HaydHbIX paboT-
HUKOB [5]. Y Te 1 npyrue UMerT CTaTyC Hay4HO-TIe-
JIaTOrMYeCKrX paOOTHUKOB U 00s13aHbI HOPMUPOBATh
y oOy4yamuuxcs nmpodecCuoHaIbHbBIE KadyecTBa I10
n30paHHOI TTpodeccuu, a TakKe pa3BUBaTh Y MOJIO-
JIOTO TIOKOJIEHWSI CaMOCTOSITEIbHOCTh, WHUIIMATUBY
1 TBOpYecKue crnocobHocTu. Ha HaydYHbIX paOOTHU-
KOB pacHpOCTPaHSIIOTCS KaK HOPMbI 3aKOHOJATEb-
CTBa O HayKe, Tak 1 HOPpMbI 00pa3oBaTeIbHOTIO 3aK0O-
HoAaTeabCTBA. 3a4acTyIO OOWH U TOT XK€ COTPYIHMK
B paMKaX BHYTPEHHETO COBMECTUTEbCTBA 3aHUMAaeT
00€ JOIXKHOCTH OMHOBPEMEHHO.

O cTereHn yJacTHsI BBICIITNX YIeOHBIX 3aBeICHUI
Bcex kateropuit B mpoBeneHun HUOKTP cBune-
TEIbCTBYIOT  JaHHBIE OMNpoca  PYKOBOAUTENEH
1526 cTpYKTYpHBIX TIOApasaeleHud BY30B, IPOBE-
néHHoro HalmoHasibHBIM UCCieOBAaTEbCKUM YHU -
BepcUTETOM “BpICIIast 1IKoJIa 95KOHOMUKU’ (najiee —
HIWY BIID) B 2020/2021 yue6bHOM rony [6, c. 5]. Co-
IJIACHO €r0 pe3yJibTaTaM, MOYTH BCe HaydHbIE, Hayd-
HO-00pa3oBaTe/ibHbIC U 00pa3oBaTebHbIC MOApa3-
nmeneHus By30B (92.3% monpasnesieH1i) BBITIOTHSITA
HUWOKTP [6, c. 7], npuBiekast K Hayd9HO-KUCCIEN0-
BaTeJIbCKOM paboTe CTyaeHTOB 1 aciiupaHToB (90.9%
noapasaenieHnit) [6, c. 13]. dus omHoii risitoit (18.3%)
OPraHMU3aIMOHHBIX EAMHUI] HAYIHO-MCCIIeI0BaTEb-
CKasl AesITeTbHOCTh OblJla OCHOBHOM, IMTOUTU TTOJIOBU-
Ha (47.1%) 3aHMMaIach ¥ HAyIHOU 1 06pa3oBaTelb-
HO# HesTeIbHOCTBbIO OMHOBPEMEHHO, JIMIIb TPETh
nposoawia HUOKTP smuzonuuecku [6, c. 7].

BaxHO OTMETUTB, YTO B 3alalHbIX CTpaHax aaje-
Ko He Bce By3nl peanusytor HMOKTP, a ocHoBoit
¢dbopMUpOBaHUS UCCIENOBATEILCKUX KOMITIETEHIIMIA,
B TOM YHCJI€ U CTYAEHTOB UCCJIEN0BATEIbCKUX BY30B,
SIBJISIETCSI TIPOEKTHAsA U y4yeOHO-HcCcea0BaTeIbCcKast
nesatenbHoCcTh. Hanpumep, B yHusepcutete [Tnumy-
Ta, KOTOPHI SIBISIETCS OMHUM U3 CaMbIX TUTYJIOBaH-
HBIX HCCJIeNOBaTeIbCKUX YHUBEPCUTETOB Benuko-
OpUTaHUM, CTyIeHUYECKUE HayuHble PaOOThl OOBIYHO
OCYILECTBJISIOTCS B paMKax Y4eOHBIX Iporpamm [7].
[IpoexTHO-OpUEHTUPOBaHHOE O0yUYeHEe Yepe3 pea-
JIM3a1UI0 WHAWBUAYAJIbHBIX WU KOJJIEKTUBHBIX
CTYAECHYECKUX MPOEKTOB IMO3BOJISIET CTYAEHTaM IT0-
3HAKOMUTBCS CO CJIIOKHOCTbIO MPOGheCCUOHATBHOTO
mupa [8, c. 6]. DTOT KOMIIOHEHT IMOATOTOBKU CTYIEH-
TOB, KaK HaM IIpelCTaBJsIeTCsd, HEOOXOIMMO yCH-
JIMBaTh U B POCCUMCKOI cucTeMe BhICIIIeTo 00pa3o-
BaHU4.

CoBMelleHEe HAyYHOM 1 00pa30BaTeIbHOM Oesi-
TeJIbHOCTU — JIOCTAaTOYHO CJOXHas 3ajaya Jaxe JIJis
YUYEHBIX 3alaJHBIX UCCIe0BATEIbCKUX YHUBEPCUTE-
TOB, II0 MHEHMIO KOTOPHBIX CETOAHS TPeOyeTcsl “ObITh
MCKYCHBIMM B MHOT03aJa4yHOCTU MJIM OBITh KEM-TO
BpoOJ¢ IMSITUHOIOM OBIBI”; “HOBOJBHO MAJIO YYEHBIX,
CITOCOOHEBIX paboTaTh B pesKMME MHOTO3aIa4YHOCTH U
Ne 7
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Taomna 1. Ctpykrypa BHyTpeHHUX 3aTpaT Ha HUOKTP 1no cekropaM Hayku, % o0l11ero oobéMa BHYTPEHHMX 3aTpar

Ha HUOKTP B ctpane
CtpaHa Boimonnenne HUOKTP, %
IIpennpuHuma- TocymapcTBeHHBIM CeKTOop BBICILIETO CekTop HeKOMMEp-
TEJIbCKUI CEKTOP CEKTOp 00pa3zoBaHust quKHXHOI/II);IaHma_
CILIA (2019)* 74.5 9.7 11.7 4.1
Kwurait (2019)* 76.4 15.5 8.1 NA
Anonus (2019)* 79.2 7.8 11.7 1.3
I'epmanus (2019)* 68.9 13.7 17.4 NA
KOxnast Kopest (2019) 80.3 10.0 8.3 1.4
®pannus (2019)* 65.8 12.4 20.1 1.8
WNunus (2018)* 36.8 56.1 7.1 0.0
Bemmkob6purtanwust (2019)* 66.6 6.6 23.1 2.3
Poccus (2015)** 59.2 31.1 9.6 0.1
Poccus (2021)** 57.8 31.4 10.2 0.7

Hcmounurxu: * Cross-National Comparisons of R&D Performance. Comparisons of the Composition of Country R&D Performance and
Funding. Table RD-7. National Science Foundation. https://www.ncses.nsf.gov/pubs/nsb20225/recent-trends-in-u-s-r-d-perfor-

mance

** PaccuntaHo MTTPAH PAH no nanubsiM DenepaibHOM CIy>KObI TOCYIapCTBEHHOMN CTAaTUCTUKU: CBEICHUS O BBIITOJIHEHUU HAyYHBIX
HCccIen0oBaHuit U pa3paboOTOK (MTOTU cTaT. HabGmomeHus o ¢dopme Ne 2 — Hayka), Ta6ia. t4_sd 1 (2015 r.), Ta6a. 46 _cektop_mn

(2021 r.). https://rosstat.gov.ru/statistics/science

JIOOUBATHCI BEICOKUX PE3YILTATOB IIPU BBHITIOJTHEHU N
mupokoro kpyra 3amad” [9]. Ilostomy mist ocy-
ILIECTBJICHUS MeNarorn4eCKo M HaydYHOM NesTelb-
HOCTH TIpeajiaraeTcs HaHUMaTh COTPYIHUKOB Ha pa3-
HbIE JOJKHOCTH.

Buyrpennune 3atparsi Ha HUMOKTP By3oBckoro
CEKTOpa YBEJIMYMJINCH 3a TIoceaHue 15 J1eT mouytu B
10 pa3s, 3a mocaemHue 6 JeT — ITOYTH B ITOJITOpa pasa,
¢ 13.3 mupm py6. B 2005 1., 87.7 muipa py0. B 2015 1. mo
132.1 mapn py6. B 2021 1. [10, c. 36; 11, ¢. 58; 12, ¢. 60].
B 2021 r. cekTop BbICclIero oopa3zoBaHus BHITTOJTHUI
10.2% ob6iiero oobéma HUOKTP B cTpaHe, Ha 10110
MIPENIPUHUMATETBECKOIO CEKTOPa MPUIILIOCH 57.8%,
rocymapcTBeHHOro cektopa — 31.4% (taba. 1). 3a 1re-
puon ¢ 2015 mo 2021 r. By30BCKUIT CEKTOP U CEKTOP
HEKOMMEpUYECKMX oOpraHu3aluii (majgee — CeKTop
HKO) yBenuuunu nosto BeinogaHsiembix HUOKTP B
o61emM 06béMe HMOKTP Ha 0.6 m.1. KaxXaplid, Ipu
STOM JI0JIsI IPEANTPUHUMATEIbCKOTO CEKTOPa COKpa-
tunachk Ha 1.4 .. (ITox Bemonnenunem HUOKTP
(R&D performance) nompa3ymeBaeTcs 00bEM BHYT-
peHHux 3atpat Ha HUOKTP.)

Ilo ymeanpHOMY Becy BHYTPEHHHUX 3aTpaT Ha
HUWOKTP orHocUTENbHO OOIEro OOBEMA TaKUX
BHYTPEHHUX 3aTpaT POCCUICKUIA CEKTOP BBICIIETO
o0pa3oBaHUS ollepekaeT aHaJOTMYHbBIE TTOKa3aTeaIn
Kuras, FOxnoit Kopeu u Muauu (ta6:a. 1). CpaBHu-
TeJIbHO HU3Kasl JOJIsI BEIIOIHSIEMbIX KUTANCKIIMHU BY-

BECTHUK POCCUNCKON AKAIEMHUU HAYK
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damu HUOKTP oGycnoBieHa, Mo MHEHUIO aMepu-
KaHCKUX ucclenoBareyieii, orpaHUYeHUeM WHTeJ-
JIEKTyaJIbHOU CBOOOMIBI B By30BCKOI Cpefie, a TakxKe
TeM, 4YTO 00pa3oBaTe/bHbIN MPOLIECC 316Ch OPUEHTU -
pOBaH IPEXIE BCEro Ha TPYAOYCTPOMCTBO BBINMYCK-
HUKOB, a HE Ha BBIMTYCK Hay4YHOI npoaykuuu [13].

OtnaBasi TIpeAroyTeHWe COOCTBEHHON MoOaeu
pa3BUTHUSI BY30BCKO#1 Hayku, Kutaii He cTpemMurcs
HWCKYCCTBEHHO HapallluBaTh OOBEMBI T€X WJIM MHBIX
Hay4yHbIX CEKTOPOB 3KOHOMMKU, UTO MPEACTABISIET-
cs1 BosiHe o6ocHoBaHHbBIM. [Ipu 3TOM cTpaHa 3aHU-
MaeT BTOPOE MECTO T10 J0Jie B MUPOBBIX pacxojax Ha
HUWOKTP (22% mupossix HUOKTP) [14]. 3a mepu-
on ¢ 2000 1o 2019 r. ctpanbl Bocrounoii, FOro-Bo-
ctouHoit u FOXHOI A3UM yBEJIWYUIU COBOKYITHYIO
nouto BeinosHsIeMbix HUOKTP B MupoBoM 00bEME
¢ 25 mo 39%, B T0 Bpems kak gonst CIIIA u EC-27
cHusmiack ¢ 37% no 28% u ¢ 22% no 18% coorset-
CTBEHHO.

Ncrounnkn ¢dunancupopanus HUOKTP By3os-
CKOro cekropa. B cTpykType MCTOUHMKOB (DMHAHCH-
poBaHus BHyTpeHHUX 3aTpaT HAa HUOKTP poccuii-
CKOTO BY30BCKOTO CEKTOpa IpeobiagaloT CpeacTBa
rocynapctBa (58.3% B 2021 r.), IOYTU TPETH COCTaB-
JIIIOT CpeACTBa MNPEANPUHMMATEIbCKOTO CEKTOpa
(28.4%) wn nmecarywo 4dactb (11.3%) — coOCTBEHHbBIE
WCTOYHMKM (prHaHcupoBaHuUs (puc. 1).
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Poccus (2015)

i Poccua (2021) @ CILLA (2019)

Puc. 1. CooTHollIeH1e UCTOYHUKOB (DpMHaHCHMpOoBaHuUs BHyTpeHHUX 3aTpaT Ha HMOKTP poccuiickoro (2015—2021) u amepu-

KaHCKOTO BY30BCKOTO ceKTopoB (2019), %

IHannvte no Poccuu: paccuntano UTTPAH PAH o nannbeiM MeaepaabHoiil cayK0bl rocyaapcTBEeHHOM cTaTUCTUKKU. CBeleHUs
O BBITIOJITHEHUY HAYYHBIX MCCJIENOBaHUII M pa3paboTOK (MTOTHW cTaT. HabmomeHus 1Mo dopme Ne 2 — Hayka), Tabmn. t7_sd_m
(2015 1.), Tabm. 7_cexrop_m (2021 1.). https://rosstat.gov.ru/statistics/science

Ulannvie no CIIIA: paccuutano UTTPAH PAH mo manaeiM HanmonansHoro HayuyHoro donma CIIIA. Recent Trends in U.S.
R&D Performance. Performers of R&D. Table RD-3 (2019). National Science Foundation. https://www.ncses.nsf.gov/

pubs/nsb20225/recent-trends-in-u-s-r-d-performance

IIpumeuaTenbHO, YTO AOJS CPENCTB OU3Heca B
cTpykType ¢uHaHcupoBanuss HMOKTP amepukaH-
CKMX BY30B ITOUTHU B 4.5 pa3a MeHbIIIE, B TO BpeMsI Kak
JIOJISI CPEACTB HEKOMMEPUYECKUX OpraHu3aiuii Ipu-
6m3uTenbHO B 10 pa3 6onbiiie M mpuMepHO B 2.4 pa3a
BecoMee O0Js1 COOCTBEHHOTO (hUHAHCUPOBAHUS
HUOKTP (puc. 1). BepositTHO, 3TO 0OBSICHSIETCS
Oonblleil HalleJIEHHOCThIO aMEPUKAHCKUX BY30B Ha
npoBeneHue (pyHAAMEHTAJIbHBIX HCCIeNOBaHUIA,
48% oT 00111eT0 00BEMA KOTOPBIX peaTnu3yeTcs UMeH-
HO BY30BCKMM CEKTOpPOM [15].

ITo naHHBIM COLIMOJIOTUYECKOTO ONpoca PyKOBO-
IUTeJIEl CTPYKTYPHBIX MOApa3aeJeHU pOCCUMCKUX
BY30B [0, c. 18], OCHOBHBIMU UCTOYHUKAMU (PUHAH-
CHUPOBAHUSI POCCUMCKOI BY30BCKOM HayKW CETOIHS
SIBJISIIOTCSI:

* TPaHTBl TOCYIApCTBEHHBIX HAy4YHBIX (DOHIOB
(50.5%);

* BHYTpPEHHUE IPAHTHI U KOHKYPCHI By3a (44.1%);

* KOHTPAaKThl/3aKa3bl POCCUMCKNX KOMMAaHUi1, B
TOM 4uciie Tockopriopaumii (37.7%);

* rocymapcTtBeHHoe 3ananue (34.9%);

 rpanThl [Ipe3unenta PO u [IpaButennctBa PO
(28.4%);

* cyOCHUIMU B paMKaxX roCIporpaMM, OTpaciaeBbIX
denmepanbHBIX TIporpamMm (22.3%);

* I'paHThI 3apyOeXKHBIX (POHIOB U MEXIyHAPOI-
HBIX OpraHu3allnii, KOHTPaKThl/3aKa3bl 3apyOEKHBIX
kommanuii (9.1%);

* IPAHTBI HETOCYIAPCTBEHHBIX POCCUMCKIX (DOH-
10B (6.9%).

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

OredecTBEHHBIE KOMMEPYECKME OpraHu3auu
ABJISTIOTCS TOCTOSIHHBIMU 3aKa3uMKaMU YCIyT poc-
CUICKHUX BY30B |6, c. 28].

CrenyeTr OTMETUTb, UTO YPOBEHBb YIOBJIETBOPEH-
HOCTU paboTomaTeseit mpodeccuoHaIbHBIMYA 3HAHU -
sSIMA 1 HaBBIKAMHU BBIIIYCKHUKOB POCCUICKUX BY30B
ocTta€Tcsl AOCTAaTOYHO HU3KMM. Tak, MO AaHHBIM
ompoca CIyXOBl HCCIIeIoBaHUiT IUIATGOPMBI OH-
naH-pekpytuara “HeadHunter”, momaBnsiomee
GONBIIMHCTBO KoMmaHuii (93%) OLIeHUIO ypOBEHb
npodeccuoHaIn3Ma BBIMTYCKHUKOB POCCUIICKUX BY-
30B KaK CpemHUi M Huxe cpemHero [16]. Jduruiom
OIpeneSIEHHOTrO By3a OB BaxkeH JIUIIb Wit 41% pe-
crioHneHToB. IIpu 3TOM poccuiickue paboromarenan
oOpalalT BHUMaHNE He CTOJBKO Ha HAaJWU4WE IPO-
¢dheccCMOHaATLHOTO OTBITA BHIITYCKHUKOB, CKOJILKO Ha
WX HEKOTHUTUBHbBIC 1 KOTHUTUBHBIC HAaBBIKU, (hop-
MUpYEeMBIe B TOM 4YHMCJE B IIpoliecce YIEOBI B BYy3e.
s 74% onpolleHHBIX BaxKHee BCErOo ObUTH JIMY-
HOCTHBIE KOMIICTCHIIMU U JIeJIOBbIC KadeCTBa BbI-
ITYCKHUKOB, UIsT 45% — Haaudue y HUX Ipodeccro-
HaJILHOTO OTTBITa, 34% ob6palaay BHUMaHKe Ha ypO-
BEHb M Ka4eCcTBO oOpa3oBaHus [17].

Buabl BemogHseMbIx padoT. Kak cBUIETETLCTBY-
IOT CTaTUCTUYECKUE TaHHbIC U PE3yIbTaThl COLIMOJIO-
rugeckoro orpoca HMUY BIIID, poccuiickast By30B-
cKasi HayKa COCpeloTOouYeHa MIaBHbIM 0Opa3oM Ha
MPOBEICHUU MTPUKIIAAHBIX UcclienoBaHuii. CornacHo
cratucTtuke, B 2021 1. mpuMepHO nonoBrHa (48.3%)
TeKYILIMX BHYTPEHHUX 3aTPaT By30BCKOTO CEKTOpa Ha
HUWUOKTP npuxonuiach Ha NpUKIIAIHbIE UCCIAEAO-
BaHUSI, TIPUOIMBUTENILHO IBe MATHIX (38.7%) — Ha
Ne 7
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Puc. 2. luHaMuKa YMCIEHHOCTHY TIepcoHasia (B TOM YMCIIe UcciepoBaTeieil), 3a-
Hatoro HUOKTP, B cexTope Briciiero oopazoBanusi, 2005—2021 rr., yenoBex

Hemounuru: [10, c. 60; 11, ¢. 58; 12, c. 36]

dyHImamMeHTaNbHBIE WcclienoBanust U 12.9% — Ha

ONBITHO-KOHCTPYKTOPCKHUE pa3paboTKu'. YieabHbIiA
BEC pPacxoJoB Ha hyHIaMEHTAJIbHEIE UCCICAOBAHMS B
CTPYKTYp€ BHYTPEHHMX TEKYIIMX 3aTpaT BYy30B Ha
HUWOKTP yBenmuuics 3a IOCaeaHUE IIECTh JeT Ha
9.3 11.11., a IOJISI 3aTpaT Ha ONBITHO-KOHCTPYKTOPCKME
pa3paboTKM, HAIIPOTUB, cCHU3WIACh Ha 9.1 m.m. Cek-
TOp HEKOMMEPYESCKUX OpraHu3anuii, KOTOPbIiA Cero-
JHSI cIelMaJIu3upyeTcss B OCHOBHOM Ha (dDyHIaMeH-
TaJbHBIX UCCAESIOBAHMUSIX, YBEIIMYWII IOJIIO 3TOTO BH-
na pabot B cTpykType 3aTtpaT Ha HUOKTP cpa3y Ha
39 11.1m., 0OMHAKO €T0 BKJIA B peain3aliiio UCCIea0Ba-
HUI 1 pa3pabOTOK OCTAETCSI HE3HAYNTEIbHBIM U CO-
craBisier MeHee 1% o6mero oo6béma HUOKTP B
ctpase (Tabm. 1).

I1o pesynbTaTamM COLMOIOTHMYECKOTO OIpOca, Bce
MoapasaesieHNsI By30B, KaK HaydyHbIe, TaK U 00pa3o-
BaTeJIbHBIE, BBHITIOJHSUIM BCE BUABI paObOT OTHOBpE-
MEHHO, HO B 3HAYUTEIILHO OOJIbIIEll CTelIeH — IPU-
knagaeie HUOKTP. Tak, 77.8% u3 HUX 3aHUMAaJINUCh
npukinagapiMu HUOKTP m mpuMmepHO mojioBUHA
(48%) — dbyHmaMeHTaTbHBIMH HCCIeIOBaHUSAMU |6,
c. 22]. Cpenu Hay4dHBIX TToapasneneHuii 83.7% BbI-
MOJIHSIA TIPUKIIagHBIE HUccaegoBaHus, 65.3% —
dyHmameHTanbHBIe, 41.9% — 3KCIepUMEHTATBHBIC
paspa6otku. IlpumepHo 80% HaydHO-OOpa3oBaTe/lb-
HBIX OPTraHM3alMOHHBIX EIWHULL pealn30BLIBAIN
npukiagible HUOKTP, 46.2% — dyHmameHTab-
HbIe UccaeqoBaHus U 26.6% — sKcriepuMeHTaIbHEIS
paspabotku. O6Gpa3oBarelibHbIE MMOAPA3ICIICHHUS BY-
30B y4aCTBOBAJIM B BBIMOJIHEHNH BCEX BUIOB MCCIIE-

! Paccuurano UTTPAH PAH mo nanusiM Poccrara. CeeneHus o
BBIMIOJITHEHWM HAYYHBIX MCCIEIOBaHUM M pa3paboTOK (MTOTU
crar. HabmomeHuss no ¢dopme Ne 2 — Hayka), Ta0OII.
t9b_okved_nm (2015 r1.), Tabn. 4 2 cexrop_n (2021 r1.).
https://rosstat.gov.ru/statistics/science
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JIOBaHWI HapaBHE C HAYYHBIMU U HAy4YHO-00Opa3oBa-
TeJAbHBIMU TonpasaeeHusMu. U3 unx 72.2% Obutn
3aJeiCTBOBAHbI B OCYIIECTBIEHUN ITPUKIIAIHBIX MC-
crnenoBanuii, 41.3% — dyHaaMeHTanbHBIX, 25.3% —
B BKCIIEPMMEHTAIBHBIX pa3paboTKax.

KAPOBbIN MOTEHLMAJ

YucneHHOCTh HccieaoBaTeseil B By3aX, Kak U
YHUCJIEHHOCTh HAYYHOTO MEPCOHAIa By30BCKOTO CEeK-
TOopa, YBeINWYMIACch 3a mociaeqHue 15 jieT mouTtn B
1.6 paza (pwuc. 2). 3a mepuon ¢ 2015 o 2021 T. uccie-
JIoBaTtelieii B BY30BCKOM HayKe CTajlo OOJbllle Ha
4.6%. I1pu 5TOM B pOCCHUIICKOIT HayKe B LIEJIOM, B TOM
YuCJie B TOCyIapCTBEHHOM U TIpeANPUHUMATETLCKOM
CeKTOpax, YMCIIEHHOCTh MCCIIeIoBaTeleil, HalIpOTUB,
CYIIIECTBEHHO cokpatwiack — Ha 10.3%, 14.5% u
11.6% cootBeTcTBEHHO (pHUC. 3). YBeauuuaach J0Js
BY30BCKUX WCCIIEAOBATEIel B BO3PACTHBIX TpyMIIax
30—39 mer (mHa 1.3 m.m.), 40—49 ner (Ha 3.6 m.11.), a
takke ot 70 net u crapiie (Ha 1.5 11.11.) Ha ¢poHe co-
KpalleHUs O MOJIOAEXH B Bo3pacTe 10 29 et (Ha

3.7 m.11.)%. B poccuiickoii HayKe B 1IEJIOM yIeIbHbIIA
BeC McclieaoBaTeieii B Bo3pacTte 10 29 JIeT COKpaTUJI-
cd el 3HauuTeabHee — Ha 4.5 1.1

CHMUXXeHMe yIeTbHOro Beca cCaMoil MHOTOUMCIICH-
HOI KoropThl (B Bo3pacTte 10 29 jeT) B BO3pacTHOM
CTPYKTYp€ POCCUMCKUX UCCIIeA0BaTe e, BO3BMOXHO,
CBs3aHO C MUTpallMOHHBIMU HAMEPEHUSAMMU U TTOUC-
KOM MOJIOAEXbIO 0oJiee BBICOKOOIJIAUMBAEMON U
MPECTUXXHOM paboThl. Tak, MO JaHHBIM COLIMOJOTH-
YECKOro omnpoca BBIITYCKHMKOB €CTCCTBECHHO-Hay4-

2 paccunraro UTTPAH PAH 1o naHHbIM Poccrara. CBeneHus o
BBITIOJITHEHWM HAYYHBIX UCCJIEIOBaHUM M pa3paboTOK (UTOTH
craT. HabmoneHus 1o dopme Ne 2 — Hayka), Tab6i. t3 sd 1
(2015 r.); Tabn. 3_cexkrop_muT (2021 1.). https://rosstat.gov.ru/
statistics/science
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Puc. 3. [luHaMuKa 4YMCIEHHOCTH UcceqoBareieit mo cekropam, 2005—2021 rr., yeoBek

Hemounuxu: [10, ¢. 60; 11, c. 58].

HbIX (DaKyJbTETOB BEAYIIIMX POCCUNCKUX BY30B, TPO-
BenéaHoro B 2008 1. LleHTpOoM MccnegoBaHUA U cTa-
TUCTUKUA Hayku MuHoo6pHayku Poccnu, s 36%
PECIIOHJEHTOB OINpeAeJEHHO CBS3bIBad CBOIO
XKU3Hb M paboty ¢ Poccueit, a Gojiee MOJOBUHBI
(55%) xotenu GBI UCTIOIL30BATH TTOSIBUBIIIMECS BO3-
MOXHOCTH paboThI 3a pydexxkom [18, c. 119]. [IpuuunHa
TaKUX YMOHACTPOEHWM, MO0 MHEHHUIO POCCUMCKUX
BBIITYCKHUKOB, — HEMPECTMKHOCTh M HU3Kas oruiaTa
Hay4yHoro Tpyna B Poccuu [18, c. 122, 123].

IIpumMmeyaTenbHO, 4YTO MPEANPUHUMATEILCKUI
CEKTOP M CEKTOPp HEKOMMEPUYECKHUX OpraHu3aiuii
OKa3bIBAIOTCS YCIICIIHEe By30B B IMPUBJICYCHUN MO-
JIOABIX ucchenoBatesieit. CeronHsi, Kak U IIeCTb JIET
Ha3aj, 3IeCh OOJIbIIe NOJIS MCCIenoBaTeNeil B BO3-
pacte mo 29 jeT, KaK 1 JoJs1 YIEHBIX Mooxe 39 jieT
(puc. 4).

Crnenyer OTMETUTb, YTO HECMOTPSI Ha TOBBIIIA-
TeabHyI0 muHaMuKy (¢ 13.2% B 2015 1. no 18.5% B
2021 1.) yoenbHBINM BeC pOCCUIICKUX UCCIIenoBaTelIei
B Bo3pacte 40—49 neT 3HaUUTENbHO HIKE aHAJIOTM4-

HbIx nokasareneii B CCCP (34.3%) u CLLA (30.7%)>.
MOXHO MNPEANoJ0XUTh, YTO YUYEHBIE 3PEJIOTO BO3-
pacTa yXoHsT U3 HayKy B TOM YHCJIE U TIOTOMY, UTO y
Hac OIpeAeEéHHBIMU TpedepeHIusIMU B 0o0JlacTu

3 Hannbie o Poccum (2015—2021): paccunrtano MTTPAH PAH
no naHHbIM DenepasbHON CIyKObl TOCYIapCTBEHHOMN CTaTH-
ctuku. CBelleHUsI O BBIMOJIHEHUM HAYYHBIX MCCIICIOBAaHUI 1
pa3paboToK (MTOrM cTat. HabmoaeHus Mo gopme Ne 2 — Hay-
Ka), Ttabn. t3_sd_m (2015 r.); Tabm. 3_cektop_nt (2021 1.).
https://rosstat.gov.ru/statistics/science Jlanusie no CCCP
(1983): Illlenenes I'B. ImHamMuKa YMCICHHOCTU KaJIpOB HAyKHU
npu repexone ot CCCP k Poccuiickoit @enepaunu. Yipasie-
HUe HayKoii: Teopust 1 npaktuka. T. 2. Ne 4. 2020. C. 184.
Hanuubie mo CIHA (2014): Mundeau JI1.D., Yucmsaxosa B.E.
CTpyKTypa U JMHAMUKa KaJpOBOTro MOTEHIMala POCCUCKOM
Hayku. M.: MITPAH PAH, 2016. https://issras.ru/publica-
tion/docs/str2016.pdf. C. 21.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

rpaHTOBOTO (DMHAHCUPOBAHUSI WJIU TPYIOYCTPOIi-
CTBa MOJIb3YIOTCSI B OCHOBHOM HMCCJIEIOBaTENN B BO3-
pacte 1o 39 netr. Hanpumep, BaxkHBIM TpeOOBaHUEM
peaau3alMyd MHOTMX Hay4YHBIX MPOEKTOB SIBJISIETCS
obecrieueHue OMNpeAeIEHHON M0JM YJYacCTHUKOB B
Bo3pacte n0 39 jieT, a HEOOXOIUMMBIM YCJIOBHEM
(YHKIIMOHUPOBAHUSI MOJIONEXKHBIX JIAOOpaTOpUiA B
Hay4yHbIX OpraHU3alUsIX U By3aX — TPYAOYCTPOHCTBO
B HUX He MeHee 2/3 ucciemoBaTesieil He cTapiie
39 neT mox pyKOBOJICTBOM MOJIOABIX MTePCIIeKTUBHBIX
yu€nbIx [19]. 3a mepmon ¢ 2019 o 2022 r. B Poccun
obL10 co3maHo 740 Takux 1abopaTopuii.

OtHocuTeTbHO HU3KUM (5.5%), 110 cpaBHEHUIO C
COBpPEMEHHBIMU POCCUICKMMU TToKazateasamu (24%),
VIOETBHBIN Bec YIEHBIX cTapiie 60 JeT B BO3pacTHOM
CTPYKTYp€ COBETCKOI HayKU, MO-BUIUMOMY, HaIpsi-
MYIO CBSI3aH C IOCTATOYHO BBICOKHUM IO TEM BpeMe-
HaM ypOBHEM MEHCHOHHOTO oOeclieyeHUs] YYEHBIX.
Kpowme Toro, MHOTUX y4E€HBIX TEHCUOHHOTO BO3pac-
Ta OpUDIalllaJiIi Ha BBICOKUE AIMUHUCTPATUBHbIE
MOCTHI, HE CBSI3aHHbIE C HAYYHOM NI TeIbHOCTHIO.
B CCCP neHcuu HaydHBIM paOOTHMKAM BBITLIAYM-
BaJIMCh B pazMepe 40% noKHOCTHOIO OKJIana, HO C
YU4ETOM MpeaeIbHbBIX pa3MepPOB OKJIaIOB B 3aBUCUMO-
CTHU OT 3aHMMaeMoit nojokHocTH [20, ¢. 9]. I1pu aTtom
CpeIHMI pa3Mmep 3apabOTHON IJIaThl HAyIHBIX pa-
GOTHUKOB cocTaBysti 150% oT cpemHei mo cTpaHe.
TakuM oGpazom, cpenHuit pa3Mep MEHCUU YYEHBIX
OBbLT CYILIECTBEHHO BBIIIIE MPOXUTOYHOTO MUHUMY-
Ma, MPUYEM e€ POCT KOPPEJTUpOBaJl C POCTOM Cpell-
HEM 3apIuiaThl.

OTHOCUTEILHO paHHWI yXOm W3 HayKU aMeph-
KaHCKHUX McclleqoBaTelieit (cpeau HUX JIOOU cTapIie
60 jieT cocTaBisIOT Beero 5.8%) oGycIOBIEH B TOM
YUCJie BO3PACTHBIMU TMpeayOeKIeHUSIMU aMepUKaH-
CKHUX 1 eBpOIIEMICKMX NOJIUTUKOB [21, 22]. 3anmagHbIe
Ne 7
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Puc. 4. Pactipenenenue mcciienoBatesieit B BO3pACTHBIX TPyITax 10 29 jieT (BKIIOYUTENTbHO) 1 10 39 JieT (BKIIIOYUTETBHO) 110

cekTopam Hayku, 2015—2021 rr., %

Hcemounux: paccuntano UTTPAH PAH 1o nanaeiM DenepaibHOM CIyKObI TOCYIaPCTBEHHOM CTATUCTUKKU. CBEIEHUS O BbI-
MOJITHEHNU HaYIHBIX UCCIIEOBAHUI K pa3paboTOK (MTOTH cTaT. HabmoaeHus 1o ¢opme Ne 2 — HayKa), Ta6i. t3_sd_m (2015 1.);
Tabn. 3_cekrop_nt (2021 r.). Poccrar. https://rosstat.gov.ru/statistics/science

YHUBEPCUTETCKUE YYEHBIE BCE Yallle TOBOPST O He-
000CHOBAHHOI IMCKPUMHWHAIIAY I10 BO3PACTY, IIPU-
BOJISI pe3yJIbTaTbl HOBEUIIUX MCCIeAOBaAHUI, KOTO-
pbIE€ OIIPOBEPrarOT PacXxoxkee MHEHUE O CHUXEHUM
KayecTBa UcciienoBaHuii ¢ Bo3dpacTtoM. Ilo ux MHe-
HUIO, “KIJIFOYOM K HAYYHOM IIPOAYKTUBHOCTH SIBJISIET -
csl He BO3pacT, a MOTUBaLMsI U ciocobHocTtu” [21].
MOXXHO peano0XUTh, YTO BO3PACTHAS TUCKPUMU-
HalMsi BO MHOTOM CBsI3aHa C MPUCYIIIUM OoJiee cTap-
IIIMM TOKOJEHUSIM YYEHBIX KYJbTYPHBIM W IIOJIUTH-
YeCKUM KOHCEepPBAaTU3MOM, KOTOPBII MAET Bpa3pe3 C
JMOepaJTbHBIM MEHHCTPUMOM 3allagHOM BY30BCKOM
Hayku. HeciyyaiiHo TeMa TuOepalibHOIO KpeHa B CU-
CTeMe BBICIIIETO 00Opa30BaHMs CTajla CETOMHS OTHOM
M3 CaMbIX aKTyaJbHbIX B 3allafHOM OUCKYpCE.

KomMeHTUpyst ucciienoBaHusl KOJUIET O BO3Aeii-
CTBUU 00Opa3oBaHUs HAa MHPOBO33PEHUYECKUE yCTa-
HOBKM CTYJIE€HTOB U BBIITYCKHUKOB, OpUTAHCKHE CO-
IIMOJIOTH OTMEYAIOT, YTO B ITOCJIEAHME TOIbI OOIIe-
CTBEHHOCTh BCE 06oJiee KPUTUYHO OTHOCHUTCS K
BBICIIIEMY 00pa3oBaHMIO, KOTOPOE, KaK IMpenroiara-
€TCsI, HaBSI3BIBACT CTYJIEHTaM “JIeBbIe IPOrpaMMBbl”’ 1
“mubepanbHoe Oe3ymme” [23]. JaHHBIe MX OITpoca
IMOKA3BIBAIOT, YTO “BBHITYCKHUKI OPUTAHCKUX BY30B
CTaJIM HEMHOTUM OoJsiee OAHOM NBaAlIATON IIKaJIbI
JmoepaabHee B KyJTbTYPHOM OTHOIIIEHWH, YEM T€, KTO
He TIOJYyYMJI BhIclIero oopaszoBaHus”. Ilo oneHKaM
AHAJTUTUKOB AMEPUKAHCKOTO WHCTUTYTa TPeAIpH-
HUMAaTEeIbCTBA, OMPOCH aMEPUKAHCKUX CTYIECHTOB,
TperiofaBarelieil M aIMUHUCTPATOPOB ITO3BOJISIOT
TOBOPUTH O SIBHOM JIMOEpajbHOM TIepeKoce aMepu-
KaHCKOM CHCTEeMBI BEICIIET0 oOpa3oBaHus [24].

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

KoneuyHo, ompenenuTb, Kakoil HOMKHA OBITh
“HopManbHasi” BoO3pacTHas CTPYKTypa Hay4YHOM
chepbl, DOCTAaTOYHO CJIOXHO. [JaBHBIE KpUTEpUU
MPUBJICUYCHUS U yIepXKaHUS KaIpPOB B HAyKe — UX MO-
TUBAILIMS, CIIOCOOHOCTU U Hay4YHBIEe pe3yabTaThl. Mc-
KyCCTBEHHasI IIOATOHKA BO3PACTHBIX ITOKa3aTeseil K
HEKOMY ONTUMaJILHOMY YPOBHIO, KaK M UCTTOJIb30Ba-
HUE HUYEeM, KpoMe Bo3pacTa, He OO0OCHOBaHHBIX
npedepeHnid U 6apbepoB, HETAaTUBHO CKa3blBa-
€TCsI He TOJIbKO Ha MOTUBAlIMU YYEHBIX, HO 1 Ha pa3-
BUTUM HaydHOU cdepkhl B 1ieaoM. COBEpIIEHCTBOBA-
HUE CHCTEMBI T'OCYHapCTBEHHOIO CTPAaTeTMYeCKOIO
TUIAaHUPOBAHMS ITyTEM Oo0Jiee IIMPOKOTO BKIIOUECHUS
Hay4YHOM KOMIIOHEHTBEI B 9KOHOMUYECKYIO CHUCTEMY
CTpaHBbI, 0€3yCIOBHO, IIOBBICUT IIPUBJIEKATEIHbHOCTh
HAYy4YHOU Kapbepbl OIS BCEX BO3PACTHBIX KATEropui
HCCIIefoBaTeIICId.

PASBUTUE UHCTUTYTA ACITMPAHTYPbLI

B Ilocmanum ®DenepanpHomy CobOpaHUIO OT
21 dpeBpansa 2023 r. Ilpesunent Poccunm B.B. Ilytun
MPEIJIOKIII BEPHYTHCS K TPAAULIMOHHOM ITOATOTOBKE
CIIELIMAJIMCTOB C BHICIIIUM 00pa30BaHUEM, CO CPOKOM
OOyYeHUS OT YETHIPEX IO MISCTH JIET, a TAKKE BhIIC-
JINTh aCITUPAHTYPY B OTIEJbHBIN YPOBEHb ITpodeccu-
oHaJlbHOro oOpa3oBaHus. COOTBETCTBYIOIIUIT yKa3
oww1 ommmcad Ilpe3nnenToM ctpansl 12 mast 2023 1.
[25]. DToit MHULIMATUBE MPEaIIeCTBOBAIN U3MEHE-
HUSI 3aKOHOJATEIbLCTBA, HaIIpaBJICHHEIC HAa yCUJICHUE
HayYHOI KOMIIOHEHTHI aCIUPAHTCKUX IIPOrPaMM.

Ho BcryruieHust B cuity [Ipukaza MuHoOGpHaykn
Poccuu ot 20.10.2021 Ne 951 [26] mporpaMMBbI acTiu-
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paHTyp (POKyCHUpOBaIUCh Ha 00pa30BaTEIbHBIX MO-
IyJISIX, a He Ha Hay9HOM paboTte acnimpaHToB [27], He-
CMOTPSI HA TO, YTO OOYYEHUE B aCIUPAHTYpPE MO CBO-
eil CyTm SBISETCS IIEPBBIM OTAallOM HayYHOM
Kapbepbl. Co3maHure crenuaaIn3upOBaHHBIX TTOJTHO-
MacIITaOHbBIX YYEOHBIX TOAPA3ACICHUI B HAYYHBIX
OpraHmM3alMsIXx 3a4acTyl0 OKa3bIBaJoCh 3aTpydHU-
TEJIbHBIM, IIO3TOMY MX Y4YacTHE B IOATOTOBKE Hay4d-
HBbIX KaJIpoOB IMOKa €lI€ SIBJISIETCS OrpaHUYCHHBIM.
Bwmecte ¢ TeM acnupaHTypa OCTaETCSI OCHOBHBIM MC-
TOYHMKOM BOCIIPOM3BOACTBA HAYYHBIX KaJIPOB, B TOM
yucie u st Poccuiickoit akaneMumn Hayk.

INonroroBKa acmpaHTOB OCYIIECTBIISIETCS TJIaB-
HBIM 00pa3oM B BY30BCKOM ceKTope. Tak, mojs By-
30BCKUX acClUPaHTOB B OOIleii YMCIEHHOCTU aclu-
paHTOB cTpaHbl cocTasisuia B 2020 1. 85.6%, acniu-

pantoB HUN — mums 13.5%*. B nuHamuke momst
acIMpaHTOB, TIOATOTOBJIEHHBIX B By3ax, 3a IEepUoJ, C
2015 o 2020 r. cHU3MIack Ha 3.4 11.11., a TTOATOTOBJIEH -
aeIXx B HUM, HatnpoTtus, Bo3pocia Ha 3 1.11. YIelb-
HBII BeC 3allIUTUBIIMX JUCCEPTALUUA B OOIIEi Juc-
JIEHHOCTU 3aBEPIIMBIINX 0OydeHUEe B By30BCKUX ac-
nupaHrypax coctaBuia B 2020 r. numb 8.9%, 4yTh
BbIllIE MPOLEHT 3allMTUBIIMXCS B acHUpaHTypax
HUWU (9.3%). I1pu 5TOM I0JIs1 3aIIUTUBIINXCS B BY-
30BCKUX acOUpaHTypaxX CHU3WIACh 3a MOCJIeTHUE
IITh JIeT Ha 9.9 n.m., noss 3amutuBiamrxcess B HUM —
Ha 2.2 1.1.

CrnenyeT OTMETUTD, YTO CETOAHSI BO MHOTUX By3aX
co3aHbl OJIarONpPUSITHBIC YCIOBUS JISI TTOATOTOBKU
Hay4YHO-IIeTaroTMYeCKNX KaapoB, HajlaXXeHa CHUCTe-
Ma oTOopa HauboJjiee IEePCIIEKTUBHBIX KaHIMIATOB
11 pa®bOTHI B By3ax, MO3BOJISIIONIAS “TIOCTEIIEHHO,
noaTanHo (opMHUpPOBaTh IIpeIomaBaTeNsl BBICIICH
IIIKOJIbI TI0A, KOHTPOJEM HayYHBIX PYKOBOIUTENEH,
3aBenymolero Kkadenpoit u Benyueit mpodeccypbl”
[28, c. 118]. Takoii oTOOp 3a4acTyr0 HAUMHAETCS yXKe
B MarucrTparype.

B HekoTOphIX By3ax peaju3yloTcsl TPOTpamMMBbl
MPEOAOKTOPAHTYPHI, TIPENYCMATPUBAIOIINE TOOOBOE
TPYAOYCTPOMCTBO MCCIIeNOBarTeeii CO CTENEeHbIO
KaHIuJaTta HayK Ha JOJKHOCTH CTapIIUX HAyYHBIX
COTPYIHUKOB (IIOLIEHTOB); TaKWe€ MpPOrpamMMbl, IO
MHEHHWIO PYKOBOJCTBA BY30B, HAMHOIO 3((eKTUB-
Hee TpaHTOBBIX Tporpamm. Mx dbuHaHCcUpoBaHUME
OCYIIECTBJISIETCH 3a CUET OromXkeTa, OAHAKO MOTYT
HCITOJIb30BaThCSl U MHBIE UICTOYHUKMN (PMHAHCUPOBa-
Hus. B psine By30B co3naHbl (hOHIBI MOAAEPKKUA MO-
JIOJBIX TIpeTIofaBaTesyieit U y4€HbIX, IPUBJIEKAIOIINE B
TOM 4yucjie U cpenctBa OuszHeca. IlomoxXuTenabHBIN
OMBIT TEPEIOBBIX By30B B OTOOPE HAanMOO0JIee MOTUBHU -
POBaHHBIX U TEPCIEKTUBHBIX KaAPOB OCOOEHHO aK-
TyajeH i Poccuiickoil akageMuUu HayK, OCTPO

4 Paccunrano UTIPAH PAH mo naHHbIM DeepabHOM CITYKOBI
rocynapcTBEHHOM cTaTUCTUKN. OCHOBHBIE ITOKA3aTen MOAT0-
TOBKM KaJpOB BbICIICH KBaJM(MUKAIIMU, HAYYHBIX KaIpoB B
nokTopaHType 1o Pd, 2010—2020 rr. https://rosstat.gov.ru/sta-
tistics/science

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

3ABAPYXHWH, AHTPOITOBA

HYH(HaIOHlefICH CErogHsAa B pa3BUTHUMU CUCTEMbI BOC-
IIpous3BoacCTBa COOCTBEHHOTO KaapoBOI'O ITOTCH-
ouaja.

MUWPOBBIE U POCUNCKUWE TEHJAEHLIUU
PA3BUTHA BBICIIHETI'O OBPASOBAHUA

bBoJioHcKuii mpouecc u By30oBcKas Hayka. Pedop-
MUPOBaHUE POCCUNCKOI CUCTEMBI BBICIIIETO 00pa3o-
BaHUs, BKJIIOYasi By30BCKUI CEKTOP HAayKu, Ha MpO-
TSDKEHUM TMOCJIEIHUX IECITUIECTUIA ObLIO CBSI3aHO C
peanu3auMeil NpUHLMIOB boJloHCKOro mpoliecca,
HalpaBJIEeHHbIX HAa YCTAHOBJIEHUE €IWHBIX CTaHIap-
TOB OOy4YEeHUsI, aKaAEeMUYECKYI0 MOOMJILHOCTb CTY-
JIEHTOB, MpernoaaBaTeieil U uccienoBareyneii, pa3Bu-
TUE MEXIYHAPOJHOI MHTEerpalluy U MHTepHallMOHa-
JIM3alluM BbICLIeTo obpa3oBaHus. B poccuiickux
By3ax ObLIM CO3[daHbl BCE YCJIOBMS ISl Pa3BUTHUS
MEXIYHApOAHOU MOOWJIBLHOCTU CTYAEHTOB U Hayy-
HO-TIeJarornyeckux paboTHUKOB, KOTOpasi cTajia ofi-
HUM M3 NoKazatesieit 3(pheKTUBHOCTU AeSATEIbHOCTH
BBICIIMX YUYE€OHBIX 3aBEIEHUM.

st Poccun B 3TOT nepuo “Haubosiee aKTyalb-
HBIMA  HampaBJIeHUSIMM WHTepPHAITMOHATN3AIN
BBICIIIETO 00pa30BaHUS SBJSIIUCH: YBETMUYSHUE JOJIN
WHOCTPAHHBIX YYalllUXCsl B By3ax; MPUBJICUCHUE 3a-
pPYOEXHBIX TIpertofaBaTelieil u ucciemoBaTeeit; mo-
BBIIIICHUE JOJIM M POJIU MEXIYHapOIHOM KooTmepa-
LIMM YYEHBIX W WHTEpPHALIMOHAJIbHOE BOCIUTaHUE”
[29, c. 35, 36]; “mponcxommiio HeTBHOE CTUMYIUPO-
BaHMe MPUTOKa B POCCHIO MHOCTPpaHHBIX CTYIEHTOB C
HU3KUM ypoBHeM 3HaHuit” [30, c. 38].

Crnenyer oTMeTUTbh, uTOo bojloHCKUiT mpoliecc
MpennosjaraeT He CTOJbKO ajalTaliuio oOpa3oBa-
TeJIbHBIX MHHOBAlIUi, KOTOPbIE MOTYT OBITh peaju-
30BaHbl U 0€3 MPUCOEAMHEHUSI K 3TOU CTPYKTYpe,
CKOJIBKO “IIpeomoJieHNe NpensaTcTBUI co3nanus EB-
pOTIECKOrOo TMPOCTPAHCTBA BHICIIET0 0Opa3oBaHUs”
[31] B mensax “IpuHSTHUSI CUCTEMBI JIETKO ITOHUMAae-
MBIX U COMOCTABUMBIX CTENEHEU IJIsI CONEWMCTBUS
TPYIOYCTPOMCTBY €BPONMENCKUX TpakaaH U MEXIy-
HapOIHOI KOHKYPEHTOCIIOCOOHOCTU €BpOIIeiiCKOI
cucTeMhbl BeIciiero oopasosanus” [32]. To ecTb 0a-
30BbI€ TIPUHIUITBI boJIOHCKOTO Tpoliecca He TOJIbKO
HE YYMTHIBAIOT MHTEPEChl Hallleil CTpaHbl, HO BO
MHOTOM UM MPOTHUBOpEYAT.

HayuHble vccienoBaHusi, MPOBOAUMbBIE POCCUIi-
CKMMU YHUBEpPCUTETAaMU B paMKaxX MeXIyHapOIHbBIX
nporpamMmm EBpomeiickoro coio3a “Opasmyc+”, 1o
3aMbICJTy €BPONENCKUX TTOJUTUKOB SIBJISIIOTCS “KITIO-
YOM K MPOJABUXKEHUIO OOLIUX €BPOIMENCKUX LEHHO-
CTell, yKPEIUIEHUIO MEXKYJIbTYPHOIO B3aUMOMNOHU-
MaHus” BBUAY Toro, yto “EBpome HyXHBI Gojee
CIUIOYEHHBIE U MHKJIIIO3MBHbBIE 0OIIECTBA, TTO3BOJISI-
IOLIME TpaxKJaHaM UIrpaTh aKTUBHYIO POJib B IEMO-
KpaTtuueckoit xusnu” [33, c. 5]. ImaBHOe ycinoBue
peanm3aly  MEXIYHAapOOHBIX IIPOEKTOB “Dpa3s-
Ne 7
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Myc+” — IIUPOKOE pacIIpocTpaHEeHUE UX PEe3yIb-
TaToB.

B ampene 2022 r. bonoHckas rpyiia oobsIBUIa O
MpeKpalieHun MpeacTaBuTenbcTBa Poccun Bo Beex
cTpykTypax bononckoro mponecca. Kak ormegaercst
Ha caiite EBpormeiickoii komuccuu EBpomneiickoro
cow3sa (manee — EK EC), boiaoHckuii mpolecc,
obecneuynBass popyM mJISI muajora “c COCEOHUMM
cTpaHaMu 1o pedopMaM BBICIIIETO 0Opa30BaHUS U
BOMpocaM, CBSI3aHHBIM ¢ OOIIIMMU aKaAeMUYSCKHU -
MU TIPUHOWNAMM, TaKMMH KaK He3aBUCHUMOCTH
YHHUBEPCUTETOB 1 YYacTHUE CTYIEHTOB B AESITEIbHO-
CTU TPaKJAHCKOTO OOIIECTBA... CTAI BaXHBIM MpPO-
CTPAHCTBOM IJISI MSITKOM OUILIOMATUM C COCETHUMU
cTpaHaMM Ha 3ananHbIX baakaHax (3a MCKITIOUeHHEM
KocoBo), ctpanamu BoctouHoro naptHépcTBa, Typ-
nueit u Poccueii, a Takske MHOrMMU apyrumu” [31].
Takum obGpazom, bosoHckuit mmporecc BO MHOTOM
paccMmaTpuBaeTCsl €BpONEMCKUMMU MOJIUTUKAMU B Ka-
YeCTBE BHEIIHEIIOJIMTUYECKOIrO MHCTPYMEHTa MSIT-
KOM CHJIBL 11 TIPOABUKEHMSI COOCTBEHHBIX IIEHHO-
CTeil 1 MHTePEeCOB, a TaKXKe MPUBJICYEHUS TaJaHTIN-
BOII MOJIOAEXU M3 APYIrUX CTpaH Ha €BpPONEHCKUIA
PBIHOK Tpyna.

OpueHTanus B MOCHEIHUE NECITUIIETUS POC-
CUIICKOTOo BBICIIIETr0 0Opa3oBaHUsI HA UHTETPalUIo
C eAWHBIM eBponeiickuM oOpa3oBaTebHbIM MPO-
CTPAHCTBOM M PBIHKOM TpyZIa B KAKOW-TO CTENEHU
He TI03BOJIsIIa B TIOJIHOIM Mepe JOCTUYb Ooblieit co-
IJTACOBAaHHOCTU W €IMHCTBA OTEYECTBEHHOTO OoOpa-
30BaHMs, HAyKM M Mpou3BoacTBa. OOIIen3BECTHO,
4yT0 3¢hGHEKTUBHOCTD EeSATEIBHOCTU POCCUNCKUX BY-
30B 3a4acTylo OlIEHMBaJlaCh Ha OCHOBE 3apyOeKHBIX
peUTUHTOB. [T03UlIMKU OTeYEeCTBEHHBIX BY30B B TAKUX
MEXIYHapoIOHbIX peiiTuHrax, Kak QS World Univer-
sity Rankings mim Times Higher Education Bo MHO-
TOM 3aBHUCEJIM OT UX PEMyTalluu CPeIu 3apyOeKHbIX
paboronateneit. [To mueHuto yuéHbix Poccuiickoii
aKaJieMU1 HApOJHOTO XO35IMCTBA U TOCYIapCTBEHHOM
ciyx06bl ipu I[1pe3unente PO (nanee — PAHXul'C),
JIesITeJIbHOCTD BY30B T10 TTOMagaHUIO0 B MUPOBbIE peii-
TUHTU YHUBEPCUTETOB B 3HAUUTEIbHON Mepe SIBJIsI-
Jnach “BupTyanbHOU urpoit” [34, c. 47]. Ipouserana
WHIYCTPUSI HAYYHOTO HAUETHUYECTBA C UCITOJIb30Ba-
HHEM YCIYT KOMMePUYEeCKUX KOHTOP 10 pa3MeIleHUIo
cTaTei rmpenojaaBaTeaeili 1 HaydHbIX COTPYAHUKOB B
>KypHaJlaX, UHIEKCUpyeMbIx B 0a3zax naHHbix PUHII,
WoS unu Scopus, a Takke Bblgaya CBUAETEIbCTB O
BBICTYTIJIEHUM HAa MEXIyHapOIHbIX KOH(MEPEHIIUIX U
0 TMyOJMKalMU Te3WCOB JOKJIAIOB B COOPHUKAX IO
UTOraM TaKux KoHpepeHuuii [34, c. 43, 44].

CucreMa “MHTEpHAIIMOHAJIBHOTO BOCIIUTAaHUS B
pyclie peanu3aliii KyJbTYPOJOTMYSCKON U CTPYK-
TYypHOU Mojeneidi (GoOpMUPOBAHUSI EBPOTEHCKON
WICHTUYHOCTM BO MHOIOM HpPOTHMBOCTOSIA OTeYe-
CTBEHHBIM ITPUHIIAIIAM BOCITUTAHUS, KOTOPHIE TIPE-
I0JIaraloT Pa3BUTHE BBICOKUX TYXOBHO-HPAaBCTBEH-
HBIX Ka4eCTB JIMYHOCTU, YKPEIUIEHIE O0IIepOoCCHii-
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CKOM IrpaxIaHCKON MASHTUYHOCTU U TPaKIaHCKOTO
ennHcTBa. CerogHsa B Poccum ycmimmBaeTcs aKIIeHT
Ha rpaXXIaHCKO-NAaTPUOTUYECKOE M AYXOBHO-HpaB-
CTBEHHOE BOCITMTAHUE MOJIOIEXM B UHTEpPECaX CTpa-
HBI 1 e€ rpaxknad. OgHaKo BocIMTaTelIbHAsI padbora
IIPOBOJAMUTCS Y HAC INIaBHLIM 00Opa30M B paMKax BHE-
YPOUYHOI ¥ BHEYUEOHOI NeSITETbHOCTH, B OTJIMYKE OT
MPaKTUKU €BPONECKNUX CTPaH, IJIe BOCIIUTATEIbHbIE
TEXHOJIOTUM COLMAIbHO-3MOLIMOHAJIBHOIO 00y4e-
HUSI MHTETPUPOBAHBI MOYTHM B KaXKAOE€ 3aHSATUE B
paMKax Kak LIKOJIBHOIO, TaK U By30BCKOIo 006pa3o-
BaHUsI.

B crpanax EC cucrema BhIcIIero oopa3oBaHUsI,
BKJIIOUAsl BY30BCKMM CEKTOpP HAayKW, BBITIOJHSET
MPEXIe BCETO BOCIUTATEIbHYIO MUCCHUIO B TyXe MpHU-
CyIIMX 3afagHbIM CTpaHaM UIEOJOTUN U LIEHHOCTE.
Benb MMeHHO BBIITYCKHUKU BY30B BJIMBAIOTCS B
YIIPaBJIEHYECKYIO JIUTY, OT MUPOOIILYIIEHUS U YMO-
HaCTpOEHUsI KOTOPO 3aBUCST CYIbObl HAPOJOB U TO-
CyIapCTB.

Tak, B pamkax “EBpomneiickoii cTpateruu yHuBep-
curetoB” EK EC Tpu 13 4eThIpEX OCHOBHBIX KJIIOYE-
BBIX LieJIeld eI TeIbHOCTU €BPOIECKIX By30B UMEIOT
HEMOCPEACTBEHHOE OTHOIIEHWE K (OPMUPOBAHUIO
€BpPOIENUCKON LIMBUIM3ALMOHHON HUIEHTUYHOCTU U
MUPOBO33pEeHUS, a UMeHHO [35]:

* YKpeIUJICHUE eBPOIEeliCKOro u3MepeHusl B BbIC-
reM oO6pa3oBaHUM M UCCIISTOBAHUSIX B paMKax IIpO-
MBUKEHMST €BPOTIEHCKOTO ITOIX0a B BRICIIIEM O00Opa-
30BaHUM;

* TommepxkkKa yHuBepcuteToB EC kak “MasikoB
eBpoIeiickoro oopasaK1n3H1u” BO B3aMMOCBSI3H C IT0-
OlIPEHUEM pa3HOOOpa3rsl M MHKIIO3UBHOCTHU, MIPO-
IBUKEHUEM U 3aIIIUTON IEMOKPATHIECKUX TTPAKTUK,
MpaB 1 aKaAeMUIEeCKUX IIEHHOCTE;

* YTBEPKICHUE YHUBEPCUTETOB B KAUYECTBE “IBU-
XKymiei cuiibl auaepcTBa EBponbl 1 €€ rmo0anbHOM
ponu’”.

B nmokymeHTe mpemjiaraeTcs OTCIEKMBATh Kapbe-
Py BBIIIYCKHUKOB €BPOMNEUCKNX BY30B B LIENISIX JIy4-
IIe# COIMOCTaBUMOCTH Pe3yabTaToB 00ydeHUs. HBI-
MU CJIOBaMM, MoKa3aTeln 3(POEeKTUBHOCTU TPYIO-
YCTPOMCTBA BBIITYCKHUKOB €BPOIENCKUX BY30B
paccMaTpuBalOTCSI B KayeCTBE pPe3yIbTaToB O0Oyde-
HUSI 1 UHOAUKATOPOB 3(P(PEeKTUBHOCTU IEITEIBHOCTU
BBICIINX YYE€OHBIX 3aBEICHUIA.

Henb3s He OTMETUTD, UTO KpaifHe BakKHOU M He-
PELIEHHON OCTaE€Tcsl y Hac TpoOjeMa HECOOTBET-
CTBUSI CTPYKTYPhI MOATOTOBKU KalpOB B By3ax TEKY-
1IEeH ¥ MepCHIEeKTUBHOM OTpAC/IEBOM ciealn3aln
poccuiickoit skoHoMuKku [36, ¢. 13]. Ha ypoBHe By-
30B BTO BO MHOTOM OOYCJIOBJIEHO CTpEMJIEHUEM MX
PYKOBOJICTBAa OPUEHTUPOBATLCI B TEPBYIO OYEpElb
Ha TEeKYIIWi CIpOoC, a HE Ha MOATOTOBKY BOCTPe0O-
BaHHbBIX PETMOHAILHON 9KOHOMUKON CIIeIUATMCTOB
[36, c. 29, 30]. Takas cuTyaLust OTYACTU CTaIa CIIEI-
CTBUEM BXOXIEHUSI OTEYECTBEHHON CHUCTEMBI BbIC-
1ero oopaszoBaHusi B bonoHckuii ipouecc.
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OneHka pe3yIbTATUBHOCTH HAYYHOTO cekTopa. Ho-
BBIM TpeHJIOM HayuyHoii noautuku EC sBisercs ne-
PECMOTP CUCTEMBI OLICHKM Pe3yJIbTaTUBHOCTH Hay4-
HBIX MUCCIEA0BaHMI1, YTO, HA HAlll B3I, aKTyaJlbHO
¥ 11 poccuiickoit Hayku. CorsracHO 0630pHOMY OT-
yéty EK EC “Ha nyTtu K pedopMe cUCTEMBI OLIEHKU
HayyHbIX ucciaegoBanmii” (2021), B meliCTBYIOLIEiA
CUCTEME YacCTO UCIIOJb3YIOTCS HETIOAXOASAIIE METO-
Ibl, 2 JTOMUHUPYIOIIUMHU TTOKA3aTeISIMU OCTAIOTCS
KOJIMYECTBO MYyOJUKAILIMK B XXypHajdax C BbICOKUM
UMMaKT-(GaKTOpOM M WX muthupyemocthb [37, c. 3].
OnHaKo yXe CeTOIHSI MHOTHME OpraHu3aluu, Kak
¢unaHcupyomme, Tak u peanusyronme HHUOKTP,
MpeANpUHUMAIOT IIaru 1Mo YyJy4ylIeHUIO MeTOIOB
OlIEHKHU M CClIef0BaHUI U pa3paboOTOK, HO Mporpecc
B 2TO 00JacTW MemJICHHBbIA, HEPAaBHOMEPHBIA U
dparMeHTapHEBIN.

Peur unmér o pedopMupoBaHUM BCEH CHUCTEMBI
OLIEHKM HaY4YHBIX MCCJIEIOBAaHUI, BKJIIOYAsl OLIEHKY
JIeSITEIbHOCTU OTHEIbHBIX YIYEHBIX, HAYUHBIX 3aIBOK
U IIPOEKTOB, UCCIIENOBATEIBCKMX IPYIIII, a TAKXKE Ha-
YYHBIX MHCTUTYTOB, KOTOpasi JOJKHA CTUMYJIMPO-
BaTh K MIPOBeICHUIO 00Jice KAYeCTBEHHBIX 1 PE3yJiib-
TaTUBHBIX MccaenoBanuit [37, c. 3, 4]. Yka3wiBaeTcs,
YTO HEOOXOAUMO YUUTHIBATh pa3HOOOpa3ue Kak JUC-
muIiH, ot HampasiieHuit STEM (ecTtecTBeHHEIE
HayKW, TEXHOJOIWs, MHXKEHEPUSI M1 MaTeMaTuKa) 110
COLMAJIbHBIX U TYMaHUTAPHBIX HAYK, TaK U UCCIIEI0-
BaTeJIbCKMX OpraHu3aluii, WHCTUTYLINOHAIbHBIX
MUCCU, KyJbTYP U CTPaH, a TaKXKe MOTEHIIMAILHOE
BIAUSIHUE HAayYHBIX MCCJIeIOBaHUIT Ha o01IecTBo [37,
c. 5]. Kak mpenmonaraercsl, olieHKa JOJKHA OMNU-
paThCsd Ha KayeCTBEHHBIE CYXKICHMs, KOorma IIeH-
TpaJbHOE MECTO OTBOIMTCS 3KCIIEPTHHIM 3aKIIode-
HUSIM, TOAKPEIUIEHHBIM KOJINYeCTBEHHBIMM ITOKa3a-
TenssMu, rae 3t1o ymectHo [37, c. 9, 10]. Takasa
MO3ULIMSI TIPEACTABIISICTCS BaXKHOM U IJIs1 By30BCKOTO
CEKTOpa pPOCCHUIICKOII HayKW, B OLICHKE NeSITEIbHO-
CTH KOTOPOTO CJIEAYeT ONUPAThCs HE CTOJIBKO Ha I10-
KazaTeJIM ITyOJIMKAIIMOHHOM M MaTeHTHOM aKTUBHO-
CTH HAYYHO-IIEJArOrnYeCKnX pabOTHUKOB, CKOJIBKO
Ha KauyeCTBO MPOEKTUPOBAHUS M pealn3aliuy odopa-
30BaTeJILHBIX IIPOrpaMM, a TakKKe mokasareau 3¢-
(EKTUBHOCTH TPYOOYCTPOIICTBA BHIITYCKHUKOB.

Kareropuu yansepcureToB. B ctpanax EBpocorosa
pa3inyaloT YHUBEPCUTETHl MPUKJIAAHBIX HayK M
ucciaegoBateabckue yHuBepcutetsbl [38]. IlepBoie
TFOTOBST K TPYJAOBOI AESTEIbHOCTU B paMKax olpe-
nenéHHoit mpodeccuun [39], BTOpble mpeagaramT
CTyAeHTaM HcCCeaoBaTeIbCKUE MpOrpaMMbl B aka-
nemuyeckoii cpene [38]. Kak mpaBuio, TOJIBKO HC-
cJieI0BaTeIbCKIME YHUBEPCUTETHI MPUCYXKAAIOT JTOK-
topckue crerieHu [40]. By3osckuii cektop Hayku EC
BBITTONTHAECT 80% BceX eBpOITecKUX (pyHIaMeHTaTb-
HBIX UccnenoBaHmii [41].

VHuBepcUTeTH NPUKIATHBIX HAyK OOBIYHO HeE
IIPUCYTCTBYIOT B MUPOBBIX PEHATHUHTAX, ITOCKOIBKY HE
COOTBETCTBYIOT KPUTEPUSIM OTOOpA, CBSI3AHHBIM C
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IpoBeleHNeM HaydHBIX ucciaemoBanuii [42]. Takue
YHUBEPCUTETHI (OHM TaKXKe Ha3bIBaIOTCS mpodeccu-
OHAJILHBIMUA YHUBEPCUTETAMU, TEXHOJOTMUYECKUMU
WHCTUTYTaMU WU TOJUTEXHUYECKUMU IIKOJIAMM)
MOSIBUWJIMCh Ha HECKOJIbKO BEKOB IO3Xe Kjaccuue-
ckux yHuBepcutetoB [43]. OHM U3HAYaJILHO pa3BU-
BaJIMCh C aKIIEHTOM Ha B3aMMOIeCTBUE C OU3HECOM,
B OTJIMYME OT KJIACCUUYECKUX YHUBEPCUTETOB, CIEIIM-
AJIM3UPOBABIIMXCS HAa (PYHAAMEHTAIbHBIX UCCIEI0-
BaHusx [44, c. 11]. CerogHst MHOTM€ YHUBEPCHUTETHI
MPUKJIAIHBIX HAyK CTaJIM BKJIIOYATh B CBOU CTpare-
TMU KOHILEIILMIO MPEeaArpUHNMATEIbCKOTO YHUBEP-
cuteta [45, 46]. [1pu 3TOM ecnu B KoHIle XX B. JIesi-
TEeJIbHOCTb MPUKJIAAHBIX YHUBEPCUTETOB BO MHOTOM
ObLIa HalpaBjieHa Ha KOMMEpLMaJIU3alUuio akaje-
MUWYECKMX 3HaHU# yepe3 HayyHble MapKu W CIUH-
o d bupmEI, TO ceitgac Bc€ OOMbIITe BHUMAHMS ye-
JISIETCSI POJIM YHUBEPCUTETOB KaK MHCTUTYLIMOHATb-
HBIX aKTOPOB B MHHOBAIIMOHHBIX cucTeMax [44, c. 13].
Tak, 1151 peayiu3aliiu akTyalbHbIX 3a1a4 MUHHOBAIIM-
oHHoro pa3Butust EBponeiickoro Coro3a co3namTcs
KOHCOPLIMYMBI C Y4aCTUEM UCCIIeN0BaTEeIbCKUX YHU-
BEPCUTETOB M YHUBEPCUTETOB MPUKIAIHBIX HayK
[47]. TIpoaBuzkeHUEM COTpPYOIHUYECTBA M MHTErpa-
LIMM MEXIY BBICIIMM OOpa3oBaHUEM, UCCIEI0OBaH-
MU M OWM3HECOM LIS CO3[AaHUSl MHHOBAIIMOHHBIX
skocucteM B EC 3aHMMaeTcsl crieMajibHO CO3IaH-
Has IJIs1 OTUX LeJiel cTpyKTypa — EBponelickuii mH-
CTUTYT MHHOBAIMK 1 TexHonornii [48]. Kak mpen-
cTaBisieTcsl, QOPMUPOBAHUE U Pa3BUTHE ATbSIHCOB U
KOHCOPIIMYMOB OpraHu3aiuii HayKu, oopaszoBaHus
U Ou3Heca SBJSETCS aKTyaJlbHbIM M JJid Haleu
CTpaHBHI.

B amepuKaHCKOii cHCTeMe BbICHIET0 00pa30BAHHSA
BBIIEJISIIOT KOJIJIEIKU, YHUBEPCUTEThI, a TaKXKe UC-
clieoBaTeIbcKe (IOKTOpCKUE) yHuBepcuTeThl. Ha-
Y4HBIE MCCIEOOBAHUS M Pa3pabOTKU Peaiu3yloTCsI
JIVIIIb HEMHOTUMH “IOKTOPCKMMM YHUBEpCUTETa-
mu” (doctoral universities) ¢ ydacTeM ITOCTIOKTO-
paHTOB M acCIMpPaHTOB, PabOTaIOIIMX Yallle BCEro
MOJIHBIM pabouyuii AeHb, HapaBHE C COTPYIHUKAMU
rocygapCTBeHHBIX jaabopatopuii. [lo maHHBIM 3a
2021 1., aMepUKaHCKHNI BY30BCKHUI CEKTOP BBIIIOJ-
HSIET OKOJIO TOJIOBMHBI (48%) Bcex dyHIaMeHTalb-
HbeIx HUOKTP B cTpane [15].

Kak ormeuaeTcs Ha caiite HamoHansHOro Hay4-
Horo ¢onma CIIA [49], KoHLeHTpanus: OOJIbLIEi
yactu akagemuyeckux HUOKTP B HeGosbIIoM unc-
Jie By30B — gaBHss1 TeHAeHIMs. B 2019 1. 13 4.4 ThIC.
BBICIIINX YYeOHBIX 3aBeACHUI CTpaHbl MeHee 1 ThIC.
(23%) coobmmau o pacxogax Ha HUOKTP. U3 Hux
bosee Tpéx ueTBepTeit Becex akanemuyeckux HUOKTP
(78%) ocymectBistn 131 MOKTOPCKUiT YHUBEPCUTET C
OYEHb BBICOKOW WCCIEIOBATENBCKON AKTUBHOCTBIO
(o knmaccudukanyu By3oB KapHeru), npuuém mo-
YTU MOJIOBUHY (46%) o61ero o6béMa YHUBEPCUTET-
CKMX UCCIEIOBAHUN BBITIOJIHWIN BCEro 25 MOKTOpP-
CKUX YHUBepcHuTeTa. B JOKTOpCKMX YHUBEPCUTETAX C
OYeHb BBICOKOM MCCIIEOOBATEIbCKOM aKTMBHOCTBIO
Ne 7
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quCIITCa Mian pabotator 6ojiee 80% acmupaHTOB
(doctoral students) 1 HOCTIOKTOPAHTOB MO HampaB-
nenuto S&E (Hayka u TexHuka) [50]. IToutu Bce aka-
JeMUYECKHe TTOCTIOKTOpcKre moskHocth B CILA
COCPEMOTOYECHBI B TOKTOPCKUX YHUBEPCHUTETAX C OYCHD
BBICOKMM ypOBHeM ucciienoBanuit (83%), ¢ BbICO-
KAM YpOBHEM McciaenoBaHuii (5%), a Takke B MeIU-
LIMHCKUX IIKoJax v ueHTpax (10%) [51].

OCHOBHBIMU LEISIMU AESITETBHOCTH aMepUKaH-
CKMX HCCJIeA0BaTEIbCKUX YHUBEPCUTETOB SIBJISTFOTCSI:
MPOBENEHUE HAyYHBbIX MUCCIIeNOBaHUI, TMOATOTOBKA
KaIpoB BhICIIEN KBaIM(UKALIN U, B MEHbIIIEH CTe-
MEeHU — peaan3alus MporpaMM akaaeMUuIeckoro 6a-
KaJlaBpyaTa, UMEIOIIMX CYIIECTBEHHbIE OTJIUYMUS OT
AHAJIOTUYHBIX MpPOrpamMM [IPYIUX YHUBEPCUTETOB
[52]. IIpu 3TOM AedTeIbHOCTh MPOodeccOpoB TaKUX
VHUBEPCUTETOB HalleJieHa IJIaBHbIM 00pa3oM Ha
nposeneHnue HMOKTP.

Poccuiickas cucTemMa BbICIIEro 00pa3oBaHus IMEET
CBOIO CITeIn(pUKY, XOTs €€ pedpopMa BO MHOTOM OITH -
pajiach Ha eBpoIieiickie oOGpa3oBaTrejibHbIe Tpaau-
LIVU U OITBIT.

CeromHs CTPYKTypa CUCTEMBI BBICILIETO 00pa30Ba-
Hus B Poccuu BKirouaeT peaepajibHbIe U UCCIeI0Ba-
TeJIbCKIE€ YHUBEPCUTETHI, a TAKXKe BemyIIre BY3bI C
ocoObIMU cTaTycamu. DedepanvHvie yHUBEpCUMEMbl
Npu3BaHbl oOecrneuyrBaTh MOATOTOBKY KaapoOB OJisl
KOMILUIEKCHOTO COIIMAJIbHO-3KOHOMUYECKOTO pa3-
BUTUS CyObekToB P®D. JledTelbHOCTDL uccredosa-
meabCKUX YHugepcumemos HampaBlieHa Ha KaapoBOe
obOecrnedeHre MPUOPUTETHBIX HAIlpaBICHUN pa3BU-
TUSI HAYKU, TEXHOJIOTU, TEXHUKHU, OTpaciaeil 3KOHO-
MUKM, COIMAIBHON cephl, a TAaKxXKe Ha pa3BUTUE U
BHEIPECHUE B IIPOU3BOICTBO BBICOKMX TE€XHOJOTUIA.
JleaTeNbHOCTL M TEX U APYTMX OPUEHTUPOBAaHA B
MEPBYIO OYepeb HA MPUKIIAIHYIO HAYKY.

Ceifuac Ha TToBecTKe THSI (popMupoBaHue B Poc-
cum 6osee 100 yHMBEpPCUTETOB, KOTOPBIC, KaK TIpe-
roJiaraeTcsl, CTaHyT ABUTATEISIMMU HAyYHO-TEXHOJIO-
TUYECKOTO M COITMATbHO-9KOHOMMYECKOTO PAa3BUTHS
ctpanbl [19]. Takas 3amaya mocraBjieHa B paMKax
crapToBasiieii B 2021 1. mporpaMMbl CTpaTermyecko-
ro akagemudeckoro aunepctBa “IIpmopmrer 2030
HaurnpoekTa “Hayka n yauBepcuteThsl”. I[Iporpamma
HaIpaBjieHa Ha KOHLEHTPAIUIO PECypCcoB IjIsT 06ec-
TeYeHUsT BKJIaJga POCCUUCKUX BY30B B ITOCTIDKCHHE
HaIIMOHAJIbHBIX 1IeJIelf pa3BUTHS U TTOBBIIIICHUE Ha-
YUYHO-00pa30BaTeIbHOTO MOTEHIIMAIa YHUBEPCUTE-
TOB ¥ HAYYHBIX OpTaHU3aITHIA.

Kak Ham mpencraBasercs, ¢ Y4ETOM ITOCTaBICH-
HBIX 3a/1a4 U B YCJIOBUSIX OCTPOM MOTPEOHOCTH pOC-
CUICKOII HayKd B KBaJU(PUIIMPOBAHHBIX HAayIHBIX
Kaapax Haspesia HeoOXOIMMOCTh CO3MaHus Ha 0ase
OTIeJIeHUIT M HayYHBIX LIEeHTPOB Pocculiickoii akame-
MU HayK HCCIIeIOBaTeIbCKNX YHUBEPCUTETOB, Ha-
IEeJEHHBIX TIPAaBOM CaMOCTOSITEIbHON pa3paboTKHU
CTaHAAPTOB U POrpaMM MOATOTOBKU HAayYHBIX Kaj-
poB BreICHIel KBanudukanunun. Kuraiickass akageMus
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HayK, UMeoI1Iasl B CBOEI CTPYKTYpPE TPU KPYITHBIX 10~
YEpHUX UCCIEN0BATEIbCKUX YHUBEPCUTETA, SIBJISIET
coboii IpuMep yCIeITHOU MHTerpallui HayKu U 00-
pa3oBaHus Ha 0a3e HayYHBIX opraHu3anmii [53].

YupexaeHue uccienoBaTesIbCKUX YHUBEPCUTETOB
non pykoBoactBoM PAH ocobeHHO akTyalbHO B CBSI-
31 C TeM, YTO B OTJIMIME OT 3allamHbIX cTpaH, B Poc-
CUU HET MCCIeA0BATEILCKUX YHUBEPCUTETOB, KOTO-
pBIe CHELMAaIN3UPOBAINChH OBI B TIEPBYIO OUepenb Ha
dyHIaAMEHTATBHOI HayKe.

3k ok ok

CeromHsi MOYTHU BCE POCCUMCKUE BY3bl, HE3aBUCH -
MO OT UX TUIIa U cTaTyca, peanusytoTr HUOKTP, crre-
LIMAJIM3MPYSCh DIaBHBIM 00pa3oM Ha TMPUKIATHBIX
WUcCIeNoBaHUsIX. JIesTeTbHOCTh MCCIEN0BATETBCKUX
YHUBEPCUTETOB TAKXKE COCPENOTOYEHA B OCHOBHOM
Ha NpUKIaAHON Hayke. B oTiauume OT 3amagHbIX
cTpaH, B Poccum HEeT yHUBEPCUTETOB, KOTOPbIE 3aHU -
Majvch Obl B TIEpBYIO ouepelb (yHIaMeHTaIbHbIMU
uccinenoBaHusamu. [lpencrasisieTcsi, YTO B YCITIOBUSIX
OCTpOIl MOTPEOHOCTU POCCUIICKON HAyKM B KBaIu-
dbULIMPOBaHHBIX HAayYHbIX Kaapax Ha3peja HeoOXo-
IUMOCTb CO3[IaHUs Ha 0a3e OTAEJEHUM U HaydHbIX
HeHTpoB Pocculickoili akagemMuu HaykK HCCIeaoBa-
TEJIbCKUX YHUBEPCUTETOB, HANEIEHHBIX IPABOM Ca-
MOCTOSITEILHON pa3pabOTKU CTaHIApPTOB U MpO-
rpaMM MOATOTOBKM HAYYHBIX KaJApOB BBICUICH KBa-
qudukanuu. Kurtalickas akagemusi HayK, UMerolas
B CBOEH CTPYKTYpPE TPU KPYITHBIX JOYEPHUX UCCIIET0-
BaTEJIbCKUX YHUBEPCUTETA, — MPUMEP YCIEIIHOMN
WHTETpALMA HAyKW WU 00pa3oBaHUS Ha 06a3e MOTEH-
LMaja HayYHbIX OpraHU3aLuid.

I[lo maHHBIM COLIMOJIOTMYECKUX OIIPOCOB ITOYTH
BCE Hay4YHBbIe, HAyYHO-00pa3oBaTeIbHbIe M 00pa30-
BaTeJIbHBIC MOApa3fe/ieHUus] POCCUMCKUX BY30B BbI-
nonxsioT HUOKTP, npusiiekast K HayYHO-UCCIEI0-
BaTeJIbCKOI paboTe CTYIeHTOB M acIupaHTOB. Peup
UAET 00 00eCIIeYeHUM IIMPOKOTIo JOCTYIAa MOJIOIOMY
MOKOJICHUIO K IIPOBEICHUIO HAYYHO-KCCIIET0BATE b~
CKMX, OITBITHO-KOHCTPYKTOPCKMX M TEXHOJIOTMYE-
CKHUX paboT, B TOM YMCJIE IO 3aKa3y roCyJapcTBa I
ousHeca. [1o ynenpHOMY BeCcy BHYTpEHHUX 3aTpaT Ha
HUOKTP otHocuTenbHO oO0mIEero 0o0BbEMa TaKMUX
BHYTPEHHUX 3aTpaT POCCUICKUIA CEKTOP BBICILIETO
00pa3oBaHMS CeTOIHS OIlepeXXaeT aHAJIOTMYHBIE IT0-
kazarenu Kwuras, FOxnoit Kopen nu Munum, a Takke
cyuiectBeHHO omepexaeT CIIA 1o gojie cpencTtB
Om3Heca B CTpYyKType (PMHAHCHUPOBAHUSI COOCTBEH-
Heix HUOKTP.

OTKpPBITBIMM OCTAlOTCS BOIPOCHI, BO-IIEPBHIX,
000CHOBAaHHOCTH MAaCIITA0OB Yy4acTHUSI POCCUIMCKUX
BY30B 1 ux nonpasaeneHuii B peamm3auuu HUOKTP,
BO-BTOPHIX, COOTHOIIIEHUSI 00pa30BaTeIbHOM M Ha-
YYHOM IesITeIbHOCTH BY30B, TO €CTh O BO3MOXXHOCTH
YYeOHBIX 3aBelcHUII 0OecHeuYrBaTh BBHICOKUIT ypO-
BEHb IOATOTOBKY CTYIEHTOB B YCIIOBUSIX, KOLIA Ipe-

Ne 7 2023



666 3ABAPYXHWH, AHTPOITOBA

MojiaBaTe v BhIHYXX/IEHbl COBMEIIAThL 0Opa3oBaTesib-
HYIO IesITeJIbHOCTb ¢ HaydyHoul pabortoit. Kak mnpen-
CTaBJIsIeTCS, 3Ta MpobjeMa TpedyeT najibHeiiliero
U3ydeHusl U ocMmbiciieHus. [IpuMedaTenbHO, UTO B
CIIA u ctpanax EC maneko He Bce By3bI BHIITIOJIHSIIOT
HHNOKTP, a ocHOBOIT ¢hopMHpOBaHUSI MCCIIEAOBA-
TEeJIbCKUX KOMIMETEeHIIMI CTYAEHTOB SIBJSIETCS TPO-
eKTHas U yueOHO-HCCcaea0BaTeNbCKas NesITeIbHOCTD.
Kaxk npencrasnsercsi, 3TOT KOMIIOHEHT MOATOTOBKU
CTYIEHTOB HEOOXOAMMO pa3BUBATh U B POCCUMCKUX
By3ax.

BocnpousBoacTBo KagpoBOro moTeHIMala poc-
CUICKOII HayKW IIoApa3yMeBaeT CO3MaHUE OITTH-
MaJIbHBIX YCJIOBUI 1151 €€ (DYHKIIMOHMPOBAHMS B 1I€-
JISIX BBITIOJIHEHMS 337124 COLIMAIbHO-3KOHOMMYECKO-
ro pa3BUTHUS CTPAHBI, B TOM YKMCJIE IS IPUBJICYCHUST
U yoep:KaHus B HayKe MOTMBHUPOBAHHBIX M TaJlaHT-
JIMBBIX MCCJEOOBATeNeli, MOKA3bhIBAIOIINX BHICOKHE
Hay4YHbIE pe3yJbTaThl, HE3aBUCUMO OT MX BO3pacTa.
JIoCTaTOYHO CIOXHO OIPENEINTh, KAKUM 00pa3zoM
JIOJDKHA BBINISIIETh “HOpMaibHass” BO3pacTHasI
CTPYKTYpa Hay4dHO# ccepbl, IMTOCKOJIbKY IIaBHBIMU
KPUTEPUSIMU MPUBJICYEHUST U yAEepKaHUS UCCIET0-
BaTeJiel JOIKHBI ObITh MX MOTHUBALIMS, CTIOCOOHOCTHU
U HaydHbIe pe3yiabTaThl. MICKycCTBeHHasl IOATOHKa
BO3PACTHBIX MOKa3aTeJieii K HEKOMY ONTUMaJIbHOMY
YPOBHIO, KaK N MCIIOJIB30BaHUC HUYEM, KPOME BO3-
pacTta, He 000CHOBaHHBIX TIpedepeHIU WU 6apbe-
POB HEraTMBHO CKa3bIBA€TCA Ha pa3dBUTHU HAyYKH B
CTpaHe.

CoBeplIeHCTBOBAaHUE CUCTEMBI TOCYIapCTBEHHO-
IO CTpaTErnYeCcKoro riaHupoOBaHMUS HA OCHOBE O0JIb-
IIIETO BKJIIOYEHUSI HAYyYHOTO KOMITIOHEHTA B 9KOHO-
MUYECKYIO CUCTEMY CTpaHblI, 0€3yCIOBHO, MOBBICUT
MPUBJIEKATEJIbHOCTh HAYYHOM Kapbephl IJIS1 BCEX Ka-
Teropuil ucciaenosateneit. DPHeKTUBHBIM UHCTPY-
MEHTOM peaiu3alluM aKTyaJlbHbIX 33724 COLUATbHO-
9KOHOMUYECKOTO Pa3BUTHUSI CTPAHBI MOTYT CTaTh ajlb-
STHCBHI 1 KOHCOPIIMYMBI OpTaHU3alluii HayKu, 06pa3o-
BaHUS U OM3Heca.

UTo KacaeTcst CUCTEMBI OIICHKN HAayYHBIX MCCIIE-
MOBaHWIA, BKJTIOYasl OLIEHKY HESITEIIBHOCTH OTHETb-
HBIX YYEHBIX, HAYYHBIX 3asIBOK 1 IIPOEKTOB, HCCIIEIO-
BaTeJILCKUX TPYIII, a TAaKKe HAYIHBIX MTHCTUTYTOB, TO
CErOIHS B 3alagHbBIX CTpaHaX OHa MOIBEPTaeTCs Cy-
IIeCTBEHHOMY TIepecMoTpy. HabomaeTcst oTxom ot
IUKTaTa HAYKOMETPHU B CTOPOHY 3KCITEPTHBIX OIe-
HOK, KOTOpHIE ITOOKPEIUISIOTCS OTBETCTBEHHO WC-
MTOJIB3YeMBIMI KOJIMYECTBEHHBIMU TTOKa3aTeISIMU C
YIETOM pa3HOOOpasusl MHCTUTYIUOHAIBHBIX MMUC-
CHif M BUIOB HAayYHOM AESATEIbHOCTU. DTa TeHICH-
WS IPENCTABISIeTCS BaXKHOM U UIST By30BCKOTO CeK-
TOpa POCCUMCKON HAyKW, B OLIEHKE HCSTEIbHOCTHU
KOTOPOTO CIIEAYeT OIMPaThCs HE CTOIBLKO Ha IToKa3a-
T IMyOJIMKAIIMOHHOM M TAaTEeHTHOW aKTWBHOCTHU
HayYHO-TIeIaroTUIYeCKNX pabOTHUKOB, CKOJBKO Ha
Ka4yeCTBO MMPOEKTUPOBAHUS U pealn3allini 00pa3oBa-
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TeJIbHBIX ITPOTrPaMM, a TAKKe MOKa3aTenu 3P HeKTuB-
HOCTHU TPYJIOYCTPOMCTBA BHITYCKHUKOB.
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H3zydenue 3arpsisHeHUST aTMOCHEPBI KPYITHBIX TOPOIOB MOTUIIMKINIECKUMU apOMaTUIeCKUMMU YTJIEBOIO-
ponamu (ITAY) oTHOCUTCS K TIPUOPUTETHBIM 3a7auaM OLIEHKU KayeCcTBa BO3/IyXa U 9KOJOTMYeCKUX PUCKOB
IIJIS1 3M0POBbsI HaceJeHUsl. ABTOpaMU MPOBENEH aHAJIU3 XMMUUYECKOTO COCTaBa a’po30Jeit, OTOOpaHHBIX B
BeceHHUit (2018), ocennuit u 3umHuMii (2019—2020) ce3oHbI Ha A3po301bHOM KoMIutekce MI'Y, koTopshlit pac-
TrojiaraeTcst Ha yCJI0BHO (POHOBOM TEPPUTOPUU MOCKOBCKOTO MeTaromca. MeTomamMu ra3oBoii XpoMaTo-
rpapuu, Macc-CIeKTpOMETpUU U BBICOKO3(h(MEKTUBHON XMIKOCTHON Xpomarorpaduu ONpeacaeHbl
16 mpuopuTteTHBIX coenmHeHmit [TAY. MennanHoe 3HaueHne cymmapHoi KoHUeHTpauny 16 TTAY (Z,[1AY)
yBEJIMYMBAETCS] OT BeceHHero ce3oHa (1.43 Hr/mM’) k ocerHeMy (1.68 Hr/M>) u nanee — k 3umueMy (2.47 Hr/Mm).
Ha ocHoBaHuu auarHoctuuyeckux oTHoueHuit [TAY onpenenéH GOMUHUPYIOLIWI BKJIa TPAHCIIOPTa, MPO-
MBITIUTEHHBIX TIPESATPUSITHIA Y OTOMTUTEIBHOM CUCTEMBI B OO 00BEM BBIOPOCOB. PO3BI 3arpsi3HEHUI YKa3bl-
BalOT Ha PACIOJIOKEHNE NCTOYHUKOB MaKCUMAaTbHBIX KOHIICHTPAIIMiIT HU3KO-, CPEIHE- U BBICOKOMOJICKYJISIP-
HbIx [TAY. Beigenstiorcst anu3o/pl 3arpsi3HeHuin: BecHoit 2018 r. moa Bo3aeiicTBrEeM MepeHoca TbIMOBBIX 1L -
OB CceMbCKOXO3SMCTBEHHBIX MOXapoB, oceHbIo 2019 T. B pe3yJbTare MeTPOreHHBIX SMUCCUIA U YBEITMUCHUST
CXKUTaHUSI GMOMACCHI B XKIJIOM CEKTOpe BOKPYT MOCKBBI. B 3UMHMIT 1 OCeHHMIT ce30HbI 3aDMKCUPOBAHBI
Haubosble 3HaueHUs1 KaHueporeHHoro (0.45 u 0.42) u myrareHHoro (0.58 u 0.55) 3KBUBaJICHTOB 10
G6en3(a)mupeHy B cpaBHeHUM ¢ BeceHHUM (0.26 u 0.38). [ToxXu3HEeHHbBI pUCK Pa3BUTUS paKa JIETKUX, pac-
CUMTAHHBIN MO JaHHBIM 3a TPU Ce30Ha, cocTapiseT 0.5 cirydass Ha 1 MUTH YeToBeK.

Knwouesote crosa: 3arpsisHeHUe, aTMocdepa, MOJULMKINYECKUE apoMaTudyeckue yriaeBogoponsl (ITAY),
MOCKOBCKUIT METaIIOJIVC, TOKCUKOJIOTUISCKIE PUCKU.

DOI: 10.31857/S0869587323070071, EDN: RQONHB

CEMEHOBA Apuna BrrannciaBoBHa — MarucTpaHT Kadenpbl TeOXIMUH IaHAIAMTOB U Teorpaduy odB reorpadude-
ckoro dakynsrera MI'Y um. M.B. JlomonocoBa. IIOITOBHUYEBA Onbra boprucoBHa — KaHIuaat (u3nKo-MaTeMaTu-
YeCcKUX HayK, Beayliuii HaydyHblii coTpynHuk HUUSA D MTI'Y um. M.B. JlJomoHnocoBa. SABI'OPOAHAS KOnus Anaro-
JIbeBHA — KaHIUAAT OMOJIOTUYECKMX HAayK, JOLEHT Kadeapbl XUMUM HOYB (aKyiIbTeTa mouBoseneHuss MI'Y um. M.B. Jlomo-
HocoBa. HUYAEBA MapuHa AnekcaHIpoBHA — Hay4YHbI COTPYIHUK Kadeapbl reoXUMUU JaHAIIa(pTOB U reorpaduu
noyB reorpaduyeckoro pakyiapreta MI'Y um. M.B. JlomoHocoBa. KOBAY Poman ['eHHanbeBUY — HayYHBII COTPYIHUK
Kadenaphl reoxuMuu JaHAIadToB U reorpaduu mous reorpaduyeckoro pakyiabreta MI'Y um. M.B. JlomoHnocoBa. KO-
IIEJIEBA Haranbst EBreHbeBHa — NOKTOpP reorpaduieckux Hayk, rmpodeccop Kadeapbl reOXMMUM JJaHAIIahTOB U Teo-
rpacdum nouB reorpadudeckoro ¢gaxkyiaerera MI'Y mm. M.B. JlomonocoBa. MMHKWMHA TatessHa MuxaiitjloBHa — JOKTOpP
OGUOJIOTUUYECKUX HAYK, 3aBeayolas Kadeapoii ToOYBOBEISHUS U OLIEHKU 3eMeIbHbIX pecypcoB FODY. KACHMMOB Hu-
konait CepreeBuu — akaneMuk PAH, 3aBenyroiuii kacdenpoii reoxuMuu JJaHAIIa(TOB U Teorpaduu IMouyB reorpagpuye-
ckoro ¢akynsreta MI'Y um. M.B. JlomoHocOBa.
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IMonuuukinyeckre apoMaTuyeckue yriieBoaopo-
el (ITAY, monuapeHsl) IpeacTaBiIsIOT COO0I IPYIIITY
YCTOMUMBBIX COENIMHEHMUM, COCTOSIIIIMX U3 IBYX U 00-
Jiee KOHJIEHCUPOBAHHBIX O€H30JbHbIX KoJjel. B
OKpy>Kalollleil cpe/le OHU HaKallJIMBalOTCsl TIPEeUMy-
IIIECTBEHHO B pe3yJibTaTe CXKUTaHUS U TepepaboTKu
OpTraHMYEecKOro chipbsd. B opranm3m genoseka [TAY
MOCTYNalOT B COCTaBE YaCTHI] BAbIXaeMOil (hpakiuu,
00yCJIOBIMBAasl 3HAYUTEIBbHYIO YaCTh TOKCHUYECKOTO
JIeMCTBUS TBIMOBBIX a3po3oiieii [1]. OTMeuaeTcst He-
raTMBHOE BO3JIEHCTBUE ATUX BEIeCTB HA HEPBHYIO,
CEepIEYHO-COCYIUCTYI0, UMMYHHYI0O U TOPMOHAaJlb-
HYIO cHUCTeMBbl 4yeioBeka [2]. Psan mHauBUIyaabHBIX
coeaMHEeHUI Kiaccu(pULIMPOBaHbI KakK MyTareHHbIe
(Regulation (EC) Ne 1272/2008), BbI3bIBaIOIINE W3-
MEHEHUsI B TeHETUYECKOM MaTepuajie, a Takxke KaH-
LIEpOreHHbIE H3-3a CIIOCOOHOCTU TPOBOLIUPOBATH
pa3BUTHE 3JI0KaYeCTBEHHbIX HOBOOOpa3oBaHuii [3].

M3-3a HeraTMBHOro BO3IEUCTBUSI Ha 3M0POBbE
HaceJIEHUsI, BBICOKOM YCTOMYMBOCTH M CITOCOOHOCTH
K HAKOIUIEHUIO B 00BbEKTaX OKPYXKaloIIel cpeabl Co-
ennHeHns ITAY momirexxaT KOHTPOJIO Ha Halo-
HaJIbHOM M MEXIyHapoaHoM ypoBHe [4]. s MoHM-
TOpPUHIA KauyecTBa BO3MyXa BblAeJAeHBI 16 Ipuopu-
TETHBIX WHAWBUIYAIbHBIX TIOJMApEHOB: HadTaauH
(HA®), auenaprunen (ALLE), auenadren (ALIH),
dayopen (PJIY), denantpeH (PEH), anTpaueH
(AHT), dayopanten (PJIP), nupen (ITUP), xpuzeH
(XP), 6enzo(a)antpaueH (baA), 6enzo(k)payopaH-
TeH (bk®d), Oenso(b)dayopanten (bbd),
oens(a)ynupeH (ball), nubens(ah)antpaueHn (ABA),
oens(ghi)mepunen (bgll), maaeHo(1,2,3-cd)mmpen
(HcdIl) [5]. dns 6eH3(a)mupeHa yCTaHOBJICHO 3Ha-
YyeHUe TMpelesbHO JOMYyCTUMOH KOHUEHTpaluu
(ITOK) B Bo3myxe 0.001 Mkr/m3. B 3aBUCUMOCTH OT
MOJIEKYJISIPHOIT Macchl MOJMapeHbl pasfeiieHbl Ha
rpynrsl: HU3KoMosekyasipuele (HMITAY, moineky-
JspHast Macca 128—178 r/Mofb; 2- U 3-KojJbyaTble
HA®, ALHE, ALIH, ®JIY, ®EH, AHT), cpeqHeMo-
nexkyspabie (CMITAY, 202—228 r/Monb; 4-KoJib4ya-
teic DJIP, [IMP, XP, baA) 1 BELICOKOMOJIEKYJISIpHBIE
(BMIIAY, 6Gonee 228 t/Monb;, 5- U 6-KOJbYaThbie
Bk®, bb®d, Ball, 1BA, bgll, UcdIl).

Jlas atMocdephl TyCcTOHAceNEHHBIX 00JTacTeil xa-
pakTepHBI BBICOKHUE KOHIeHTpauun [TAY u ux xaH-
LiepOreHHble pucku [6]. K muporeHHbIM OTHOCSTCS VC-
TOYHUKM CXUTAHUsI MCKOIAeMOro ToIUMBa (OeH3UH,
U3ejb, Ta3, yrojb) B TPAHCHOPTHBIX, TPOMBIILIEH -
HBIX M OTOMUTEBbHBIX CUCTEMAaX, a TAKXKE OpraHude-
CKOTO CBIpbsI (pacTUTeIbHAsI OroMacca, Mycop) B XKM-
JIOM CEKTOpe, K TIETPOr€HHbBIM — 3MUCCHU MpU
TPaHCIIOPTUPOBKE, XpaHEHUU U MepepaboTke Hed-
TeTIpOoAYKTOB [7]. B X0OJOMHBII CE30H cpeayd UCTOYU-
HUKOB ITAY HOMUHUPYIOT BBIOPOCH OTONUTEIbHBIX
cucteM [8], a B TEIUIBIIA — JIECHBIE ITOXAapHl U CElb-
cKoxo3siiicTBeHHbIe Taibl [9]. CoOTHOILIIEHUS KOH-
LIEHTPALIM UHANBUIYIbHBIX TTOJIUAPEHOB HIUPOKO
HICTIOJIB3YIOTCS IIPH BBISIBCHUN MX UICTOYHUKOB [10].
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Ce30HHass JIMHAMMKa XMMMUYECKOTo COCTaBa
a’po30JIeil ornpenesieTcss U3MEHEHUEM BKJIAJI0B MC-
TOYHUKOB 3MUCCUIN U METEOPOJIOTMYECKUMU YCJIO-
Buamu [6, 11]. 3umoii conepxanue I[TAY B asposone
CYIIECTBEHHO BO3pacTaeT U3-3a MOHWKEHUS TEMITe-
patypbl, YBeJIWYEHUsSI OOBEMOB BBLIOPOCOB OTOIIM-
TeJIbHBIX CUCTEM U HU3KOU (DOTOXMMUYECKOM nerpa-
mannu [12]. B 0e3BeTpeHHYIO TTOTOLY KOHIIEHTpAIIu
MOTYT JOCTUTaTh MaKCUMaJIbHbIX 3HAYEHUI, ITPEBbI-
matommx [TAK [13]. Ha ypoBeHb 3arpsi3HeHUS aTMO-
cepbl TOPOJOB TaKXKe BIAUSIOT JIOKATbHbBIE DMUCCUU
U IIepeHOC BO3AYIIHBIX Macc 13 peruoHoB [14]. B co-
cTaBe aspo3odeit coequHeHus [TAY cnocoOHBI mpe-
of0JeBaTh COTHU KujiomeTrpoB [15]. dorookucian-
TenbHas aerpaganus [TAY ¢ HU3KOM MOJIEKyISIpHOM
Maccoit MpoucxoauT 6osiee UHTEHCUBHO, YTO IIPUBO-
JIIUT K HAKOTJIEHUIO BBICOKOMOJIEKYJISIPHBIX MO -
apEeHOB B COCTaBe adp030Jieit M yBeJIUYEHUIO NaTbHO-
CTU ux nepenHoca [16].

3apyOexHble HCCIeIOBaHUS TIPOUCXOXKICHUS U
ce3onHoi nuHamukn [TAY B ctpanax EBpommr [17],
Azuu [11] u CIIIA [18] moka3bIBaroT CUJIbHO pa3jiu-
yarolmecsl ypoBHU UX KOHLEHTpaIUii: B a3MaTCKUX
roponax, Iie B HEPreTUKe U XKUJIOM CEKTOpe HC-
MOJIb3YeTCS B OCHOBHOM YTOJIb, CPEIHETOI0BbIE KOH-
LIEHTpaLIMM MOJMapEHOB BhIIIIE, YEM B €BPOMNENCKUX.
Hau6onee 3HauuTeNnbHbIE YPOBHU 3arpsi3HEHUS Ha-
OJII01aI0TCSl B MIPOMBIIIJICHHBIX LIEHTPax, HalpuMep,
B YnaH-barope (Monronust), B Upkyrcke (Poccust)
[6, 13].

MockBa — KpynHeimuii Meranonauc EBporsl ¢
BBICOKOI TJIOTHOCTBIO HACEJIEHUSI, pa3BUTOM TpaHC-
MOPTHOI U TIPOMBIIILIEHHOM MH(pacTpyKTypoii. Co-
IJIACHO OlIEHKE MHAEeKca KauecTBa BO3AyXxa B TOpoje
HU3KUI ypOBEeHb 3arpsisHeHus [19]: cpenHeromoBbie
KOHILIEHTpALMU TBEPIBIX YAaCTUILl TUaMETPOM MeHee
10 mxm (PM ) coctaBmm 29 + 20 mxr/m? B 2018 1. [20]

n 32 £ 12 mxr/m3 B 2019 1. [21], 4TO HMKE IPUHATOTO
B Poccuu HopMmaTuBa KadyecTBa aTMOC(HEPHOTO BO3-
nyxa (ITIK = 60 MKr/mM?) TOpOICKUX U CENLCKUX 0~
ceneHuii [22]. AHaIM3 OPOAYKTOB CKUTAHUS IIPU-
POIHBIX MCKOIMAeMbIX TOIUIMB B COCTaBe a’po30Jieit
yKaszaj Ha SMUCCUM TPAHCIIOPTa, IIPOMBIIIJIEHHOCTHU
U CHUCTEMBbI OTOIUIEHUsI KaK OCHOBHBIE MCTOYHUKU
3arpsi3HeHus atMocdepsl [23, 24]. B ocennmii 1 3um-
HUIA CE30HBI 3aperucTprMpoBaHa OOobIIast OIS BbI-
OpPOCOB OT CXXMIaHUsI OMOMAacCChl B XKUJIOM CEKTOpe
MocCKOBCKOIT 0071aCTH, BECHOM U JISTOM — NIJIE (OB
CEJIbCKOXO3SIAICTBEHHBIX TTaJIOB U JIECHBIX IMOXapoB
Ha TeppUTOpUM eBpomneickoit yactu Poccum [25].
CTOUT OTMETUTD, YTO B MEPUO JIOKIayHa BO BpeMs
nangemun COVID-19 HaGnoganocs yaydilieHue Ka-
YyecTBa BO3[yXa B pe3yJibTaTe CHUXKEHUSI 9KOHOMUYE-
CKOIf aKTUBHOCTH [26].

As3po30sIbHOE 3arpsi3HeHue MnojuapeHaMu B Me-
puozn ¢ 29 anpesns o 1 mas 2019 r. mocturio 5.5 Hr/m3
[23]: Haubonee Bricokue 3HaueHus 1o 6eH3(Kk)dayo-
paHTeHy, 6eH30(b)dyopaHTeHy U MUPEeHY TOBOPWIN
0 BKJIaJie¢ DMUCCUI OT CKMTaHUSI UCKOMAeMOro TOIl-
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JMBa U ropeHus 6uomMacchl [23]. OnpenenéH BbICO-
KUl ypoBeHb OeH3(a)lMpeHa B TOPOACKOIM MNBLIM B
MockBe, TpeBOCXONSIINi (DOHOBbIE 3HAUYEHUSI, KO-
TOpBIE XapaKTePHEI IIsI MOYB MellepcKoil HU3MEH-
HocTH [26, 27]. OTCYyTCTBHE CE30HHBIX HaOIIOAeHUA
3a YPOBHEM a’po30JibHBIX 3arpsi3HeHuit I1AY B at-
Mocdepe M BBHISIBICHUE CTEHEHM WX HETaTMBHOTO
BJIMSIHUSI HA 310POBbE HaCEJIEHUS 00YCIIOBUIN HEOO-
XOOUMOCTh OJUTEIbHBIX I/ICCJ'[C[[OBaHI/Iﬁ COoCTaBa
a’pos3ojieli U MpOBeAeHUSI OLIEHKU TOKCUUYECKUX
PYICKOB.

JlanHast paboTa ITOCBsIIIeHa UCCIIeIOBAaHUIO a3pO-
30JIbHOTO 3arpsi3HEHUsT MOCKOBCKOTO MeTarojuca
MOJIMIMKINYECKUMU apOMaTUYECKUMMU YTIIEBOIOPO-
mamu. IlpencraBieHbl pe3ysibTaThl U3MEPEHUIA, BbI-
MOJITHEHHBIX Ha 6a3e MHCTPYMEHTAJIBHOTO A3p030J1b-
Horo Kommiiekca MI'Y B BecenHuii 2018 r., oceHHU
2019 r. m 3umumit 2019—2020 rr. ce3oHbl. Ha ocHOBa-
HUM IUAaTHOCTUYECKUX COOTHOIeHU [TAY naeHTH-
¢ULIMPOBaHBI OCHOBHBIE X UCTOYHUKHU, TIPOBEICHBI
pacy€Thbl TOKCUKOJIOTMUYECKUX PUCKOB U PUCKOB BO3-
HUKHOBEHUSI paKa JIETKNX. BEISIBIIEHBI OCHOBHBIE OT-
JINYUST adPO30JILHOTO 3arpsI3HEHUST TOJIULIMKIINYE-
CKMMHM apOMaTUYECKUMM YIJIEBOJOPOJAMU AaTMO-
cheppl MOCKBBI OT OPYruxX KpPYIIHBIX TOPOIOB U
IIPOMBIIIICHHBIX LIEHTPOB.

W3mepuresbHasi KaMIaHusi, MECTO M METOJ OTOOpa
npod. MockBa ¢ HaceJleHreM oKoJio 13.1 MJIH JeJio-
BEK SIBJISIETCSI OIHUM U3 KPYITHEUIITNX TOPOIOB MUPA.
Ona Haxoautcsl B ieHTpe BoctouHo-EBporneiickoit
pPaBHUHBI, B 30HE BJIAXXHOTO YMEPEHHO KOHTUHEH-
TajbHOro kKijmmara [28]. MacmrTabHoe OOpOXHOE
CTPOUTENbCTBO, Pa3BUTUE OOIIECTBEHHOIO TpaHC-
rnopTa, yJy4ylleHUe CTPYKTYpbl aBTOMapKa W 3amper
Ha UCITOJIb30BaHUe TOTUIMBA HUXXe cTaHAapTa EBpo-5
CMOCOOCTBYIOT YMEHbBILIEHUIO BLIOPOCOB aBTOTpaHC-
ITOPTA, IVIOTHOCTB KOTOPBIX He IpeBbImaeT 500 T/Kv2/Tox
Ha 70% Tepputopun ropoaa [29]. B obmeM o6bEMe
MIPOMBIIIEHHBIX 3MUcCcUil B MocKBe IpeobiagaoT
BBIOPOCHI TPOU3BOACTB BJIEKTPOIHEPTMU (OKOJIO
50% Bcex 3arpsI3HSIOIINX aTMOCEpPy BEIIECTB), Cpe-
1 KoTophbix 50 HedTerepepadaThIBaIOLIMX IIPEATIPU-
amuit (HedpreCunres, MockoBckuii HedTerepepa-
OaThIBAIOIIMI 3aBoa KoMITaHMM “I'asmpom HedTh”,
U Jp.), MAIIUHOCTPOUTEBHBIX U MYCOPOCKUTATEIb-
HEBIX 3aBogoB [30]. B MockBe (yHKIIMOHUPYET CU-
cTeMa IIeHTPaILHOTO OTOIUICHUSI, KoTopas Ha 96.7%
oOecrieunBaeTcsl Ta30M, YTO 3HAYUTEIBHO CHMXKAET
BBIOPOCHI IO CPABHEHUIO C OTOMUTEIbHBIMU CUCTE-
MaMMu Ha TBEPABIX U XKUAKUX BUIAX MCKOMAEMOTO
ToriuBa. Takasl CTpyKTypa IOTpeOJieHUsI TOIUIMBaA
oTanyaeT MOCKBY OT MHOTMX ToponoB EBponbl u
Asnn, COIb3YyIONINX YTroab 1 ouomaccy [31, 32].

HM3mMepeHus: a3po30JbHON Harpy3ku aTMocdepsl
MIPOBOAMINCH Ha MHCTPYMEHTATLHOM A3PO30T5HOM
komiuiekce MI'Y (AK MIY), pacnoigokeHHOM Ha
TeppuTOpunM MeTeoposIOTUYECKO obcepBaTOpUNn
MTI'Y Ha 1oro-3amane Mockssl (puc. 1). Komiuiekc
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HaxOIUTCSI B OTIAJIEHUU OT JOKAJbHBIX NCTOUHUKOB
3arpsi3HeHUsl, aBTOMarucTpajieit 1 MpOMBIIIJIEHHBIX
npennpusiTuii, Ha pacctossHuu 800 M 10XKHEE KUJIOTO
KBapTajia u 11occe, 6ojiee yeM B 4 KM OT TIPOMBIIII-
JIeHHbIX 00bekTOB. Ha 1oro-Boctoke oT Hero pacmno-
snoxeHbl TOII-20 (7.3 kM) 1 IPOU3BONACTBO achaib-
tobetoHa “AB3 I1K Bupax” (6.2 kM), B 10oro-3amna-
HOM HalpaBJIeHUU — MPOMBIIIJIEHHAas 30Ha
“QOyakoBo” (5.6 kM) u kpymHeiiiasg TOLI-25 (4.8 kM),
a B ceBepo-3aIlafHOM — IIPOMBEBIIIIICHHAsST 30Ha “Dumm”
(5.7 xm). Cuctema oTOOpa a3po30JIeii pacmoaaraeTcs
Ha Kpbliie maBuiboHa AK MI'Y u cHaGxxeHa uMmIiak-
TOPOM JIJISI cemapaiu KpYMHbIX YyacTuil. YacTULibI
nuametpom MeHee 10 mxm (PM,y) orOupanucsk ¢ no-
MOIIbI0O HU3KOOOBEMHOIO COOpHUKA aspo3oieit LVS
(Derenda, Germany), HaxonOsIIerocss BHyTpU Ma-
BMJIbOHA, B TedeHne 24 4. OTOop nMpoBOIMIICSI Ha
47-MUJUJIMMETPOBbBIE KBaplieBble (PUIBTPHI, MpeaBa-
puTeNnbHO TIpoKa€éHHbIe 10 600°C B TeueHuUe 6 4.
O0BEM TIpOKAYaHHOTO BO3AyXa OINpeAesyics Tpu
CTaHIAPTHBIX aTMOC(epHbIX ycaoBusx (7= 0°C, P=
=1 atm).

WM3meputelibHass KaMIIaHUSI OCYIIECTBJSIACh B
BeceHHuit  (17.04.2018—22.05.2018), oceHHUiA
(23.09.2019—30.11.2019) m s3umumit  (01.12.2019—
18.01.2020) ce30HBbI. JIsT OLIECHKU MACCOBBIX KOHIIEH-
Tpauuii PM |, ucnonb3oBanuch JaHHbIE aHATU3aTOPa
netm TEOM 1405, mpemocraBiaeHHBIE CTaHIINCH
MOC3KOMOHUTOPUHTA, KOTOpasi HAXOIUTCS Ha Tep-
putopumn obcepBaropuu MI'Y. UzMepeHust meTeo-
napaMeTpoOB MPOBOIWINCH HA MeTeopoIoTnIecKoi
obcepBatropuun MI'Y kaxneie 3 4. OTMETHM, 4YTO
oceHb 1 3uMa B Mockse B 2019—2020 rr. 66111 aHO-
MaJIbHO TEMJIBIMHU. B BeceHHMIT, OCEHHWIT 1 3UMHWI
Ce30HBI TeMIlepaTyphsl OblIn +16.5, +5.4 u +0.4°C
COOTBETCTBEHHO, YTO OKa3ajoch Ha 6.2, 2.3 u 6.1°C
BBILIIE CPETHUX IToKa3aTesieil 3a npenpiayinne 30 jJet
HaOmoneHui [24]. Po3bl BeTpOB BO Bce UCCeayeMble
MepUobI MpencTaBlieHbl B padoTax [23, 24].

OTtonuTtenbHbIN ce30H B MOCKBE HAUMHAETCS TTPU
TeMIreparype Hmke 8°C M 3aKaHUMBAETCs IIpU €€
ycTaHOBJIEHMHU Boile 8°C, dopMaabHO pa3aesis rofn
Ha XOJIOOHBIA M TETUTEINA nepuoabl. B 2018 r. oTonu-
TEJbHBIN (XOJOMHBIN) CE30H 3aKOHUMICS 6 Masi, TaK
YTO BECEHHUI CE30H OTOOpA OXBATHIBAJI XOJIOMHBIN 1
B TEIUIbINA Tiepuoabl. OCeHHUId U 3UMHUUN OTOOPHI
MMPOBOJIWIVCH B OTONIUTENbHBIN CE30H, KOTOPBIA Ha-
yasncsa 23 ceHTs10pst 2019 1.

IIpocTpaHcTBeHHOE pacnpeneieHue HCTOYHUKOB.
AHanu3 U3MEeHEeHUI a3pPO030JbHBIX XapaKTEPUCTHUK B
3aBHCHUMOCTH OT HaIlpaBJeHUsI BETpa, MpeIcTaBIeH-
HBIX B BUJIE pO3 3arpsI3HEHUIA, TO3BOJISIET YCTAHOBUTD
pacIioyioXXeHe MCTOYHUKOB BBICOKMX KOHIIEHTpa-
I BEIIeCTB IO METOANKE, OIMMcaHHoi B [29]. Me-
TOI HAXOXIEHUSI OTHOIIICHUS TPAeKTOPHUIA TTlepeHoca
BO3IYIIHBIX MacC K KOHIIEHTpAILIMX a3po30Jieii B MO-
MEHT UX MpuUxola B ToUKy HabmoneHuii (Concentra-
tion Weight Trajectories, CWT) cinyxut 3¢ PeKTUB-
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Puc. 1. Pacnionioxenue Aspo3zonbHoro komruiekca MI'Y (AK MI'Y) Ha 1oro-3amnane MockBbl, TPaHCITIOPTHBIX MarucTpaei,
OIVKAMIITNX TTPOMBIIIUICHHBIX 30H U 3aBOA0B, 0ObEKTOB TOIUIMBHO-3HepreTudeckoro cekropa (TOL, TC), Hedrenepepaba-
teiBatoiux (HI13) u mycopocxkurarensubix (MC3) 3aBonos B npenenax MKAJL

HBIM MHCTPYMEHTOM JIJISl aHAJIM3a BO3MOXXHOTO MPO-
ncxoxnenus 3arpsisHenuii [33]. Konuenrpauus Cij
JUIST KaXKIOM TIEMKY CeTKU (i, /) pacCUUThIBAeTCs KaK:

N
In(C)) = — Y€, (1)

k=1
2 i
k=1

I1ae [ U j — IIUpoTa U JIOJIToTa STYeKU; kK — MHAEKC
TpaekTopuu; N — oOllee YUCJIO paCCYUTAaHHBIX Tpa-
ektopuii; C, — KOHUEHTpalusi B MOMEHT MpUXoaa
TPaeKTOPUU k B MECTO U3MEPEHMIA; T, — BpeMs IIpe-
ObIBaHUS TpaeKTopuH k B stueiike (i, j). [lonyuyeHHbIe
0 pe3yJibTaTaM JIMTEIIbHBIX WCCISOOBAHUM IIOJIS
KOHUeHTpauuii C; MOMOraroT YCTaHOBUTH CBSI3b
MEXIY BBICOKUM COAEp>KaHUEM BEILECTB B TOUKE Ha-
OJIOACHUIA M TPAEKTOPUSIMU IBVKEHUST BO3MYIIHBIX
Macc, TO €CTh YKa3bIBalOT Ha 00J1aCTU C OBBILLIEHHOM
MHTEHCUBHOCTBIO YMUCCUU 1 BEPOSITHOTO PaCIOJIo-
KEHUST NICTOUYHMKA 3aTPSI3HEHMSI.

C momomrpio momenn HYSPLIT naboparopun
“Air Resources Laboratory” [34] mmpoBenéH pacuér
MaccHhBa OOpaTHBIX TPACKTOPUIA TIepeHOCa BO3MYIII-
HBIX MacC ¢ BPEMEHHBIM MHTEpBajoM 1 4 M Imarom
72 4 Ha3ag oT MOMeHTa pacuéTa Ha BeicoTe 500 M Haf
YPOBHEM 3eMJIM ¥ IPOCTPAHCTBEHHBIM pa3pelIeHN-
eM 1° mupotel 1 1° gonroTel. JlaHHbBIE O TTOXaPHOIT
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aKTUBHOCTHU MOJTyYeHbI U3 cucTeMbl Resource Mana-
gement System CITyTHMKOBOTO 30HIMPOBAHUS Tep-
MOAKTUBHBIX TOUEK Ha MOBEPXHOCTH 3eMJIU, CO3IaH-
Hoit NASA/GSFC Earth Science Data Information
System (https://firms.modaps.eosdis.nasa.gov/map).

Anamutnyeckue Metonabl. B ipodax PM,, uzmepsi-
JIOCh coliepKaHue 16 MHIUBUIYATBHBIX MTOJIMAPEHOB,
OTHECEHHBIX K IPUOPUTETHBIM OPraHUYECKUM IT0JI-
moTtaHTam (List Priority Pollutant, 2014). Dxcrpak-
1uto ITAY ¢ ouabTpoB NpoBOAMIN XJTOPODOPMOM
¢ ucnonn3oBanuem cucteMbl ASE200 (Dionex, CIITA).
ITonyyeHHbIE 3KCTPaKTbl OTTOHSUIM TOA BaKyyMOM
Ha pOTallMOHHOM HCIIapUTesie U MepepacTBOPSIIN B
0.1 mn aneronutpuia. KoimmyecTBeHHOE oIlpenesie-
Hue comgepkaHus ITAY npoBoanin MeToaoM obpar-
Hoa3zHOM XxpomaTorpadun BEICOKOTO JIaBJICHUS Ha
XKUOKOCTHOM Xpomatorpade Agilent 1260 Infinity ¢
GbIIOOPUMETPUYECKUM AETEKTOPOM U CUCTEMOI 00-
padotku maHHBIX ChemStation, HPChem. ITapamer-
pbl XxpomaTorpaduyeckoro Ipoliecca: KojjoHka Zorbax
Extend-C18 (5 MxM, 4.6 X 150 MM); peXX1M TEPMOCTA-
tupoBaHus +30°C; pa3mep netiau 10 MKiI; CKOpOCTh
MoToKa dJIIoeHTa 1 MJI/MUH; BJII0EHT alleTOHUTPUI—
BOZa, PEXKMM DIIIOMPOBAHUS TpagueHTHEBIN (0T 50 mo
100% aneToHWTpWIA); PEXUM IETEKTUPOBAHUS
MYJbTUIMUCCUOHHBIN, JUIMHA BOJIHBI BO30YXKIEHUS
280 aM, nmHBI BoH smuccnun 350, 405, 420, 500 aM.
Ne 7
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Puc. 2. Ce30HHas TMHaMUKa CPEIHECYTOYHBIX 3HAYEHMI MacCOBBIX KOHLEHTpaunii PM 3a Bech repro HaGmoneHni

KammbpoBouHbIe KpUBBIE T10 TISITA TOYKAM OBIIU TTO-
JIydeHbl ¢ mpuMeHeHMeM cTtaHaaptoB ITAY (PAH
Mixture, Ultra Scientific). J{is xaxxmoro u3 10 ¢puiab-
TPOB 9KCTPAKIIMIO 1 aHAIM3 IIPOBOIMIIN B TPEXKpPAT-
HOI TIOBTOPHOCTHU, CpeIHEeKBaApaTUUHOE OTKJIOHE-
HIE VCITOIb30BAJIM IUISI pacd€Ta OTHOCUTEILHOM IT0-
TPEITHOCTU M3MEPEeHUs IJisd MHIMBUIYAJTbHBIX
nojimapeHoB. OTHOCUTEIbHASI MOTPEIIHOCThL OIpe-
IeJIEHUS cocTaBwia oT 2 no 15%. MakcuManbHEBIIT
koaddunment Bapuanum (15%) ObT y wWHOE-
Ho(1,2,3-cd)nmupeHa.

O1ieHKa CTENeHU KOPPESIIUU MOJIYYEeHHBbIX TaH-
HBIX MPOBOAWJIACH TTO METOAY IapaMeTpUYeCKOM
CTAaTUCTUKU KpUTepus Koppeiasiuuu [upcona, mos-
BOJISIIOILIETO OMPENEIUTh HAJIU4YMe WU OTCYTCTBUE
JIMHEWHOU CBSI3U MEXIy KOHIIEHTpAlUsIMUA UHIUBU-
nyanbHbIX TTAY [35]. Hns m3omMepoB ITOJIMAapEeHOB
pacCUMTHIBAIMCh JUArHOCTUYECKUE OTHOIIEHUS,
IIMPOKO WCHOJb3yeMble IJIs WACHTUDUKAIIUUA WC-
TOYHMKOB MTpoucxoxaeHus BeiiecTs [10].

OneHKH TOKCUKOJOTHYEeCKHUX, MYTAT€HHbIX U KaH-
1lepOreHHbIX PUCKOB. J1J151 OLIEHKU PUCKOB, CBSI3aHHBIX C
MPUCYTCTBUEM B BO3MIyXe IMPUOPUTETHBIX MOJrape-
HOB, UCTIOJIb30BaJICSl TOKCUKOJIOTMYECKUI SKBUBAJIEHT
WX CMECH, paCCUMTAHHbII Ha OCHOBE 3KBUBAJIEHT-
HBIX (DAKTOPOB, MOKA3bIBAIOIINX CTEIIEHb KaHLIePO-
TeHHOU U MyTareHHOM aKTUBHOCTU UHAWBUIYaJIbHO-
ro coeqMHEHMsI OTHOCUTEIbHO OeH3(a)mmpena (ball).
CrenieHb omacHoctu BosneuctBus ITAY orneHuBa-
JlaCh MO 3HAYEHUSM TOKCUYECKOTO W MYTareHHOro
SKBUBAJICHTOB MO OTHOIIECHUIO K OeH3(a)mupeHy, a
TakK>kKe 10 BO3pacTaHUIO PUCKa pa3BUTHUS paKa Jer-
kux [36]. I1o koHuenTpauusaMm 16 IMAY npoBoguiics
pacyET TOKCMYECKOTO 3KBUBAJIEHTA 110 O¢H3(a)Immpe-

ny (TEQ):

16
TEQ¢nay = Z(Ci X TEF,). (2)

AHaJIOTUYHBIM 00Pa30M HaXOJIWJICS MyTareHHbIN
SKBUBAJICHT 110 OeH3(a)IUpeHy:

16

MEQsay = Z(Ci X MEEF,), 3)

BECTHUK POCCUNCKON AKAIEMHUU HAYK
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rne C; — KOHLEeHTpalusi uHausuayaibHoro ITAY;
TEF,; 1 MEF, — Tokcuyeckue sKBUBaJIEHTHBIE haK-
TOPHI, OTpaXKalllre CTelleHb KaHIIEPOreHHOM U My-
TareHHOII aKTMBHOCTU OTHOCUTEJIbHO OeH3(a)Impe-
Ha [37].

VBennueHne pucka BOSHUKHOBEHUSI CIIy4aeB pa-
Ka JIETKMX Ha 1 MJIH 4ejloBeK, BO3HMKaloIee M3-3a
coliepXXaHMWsI B BO3IyXe ITOJIMAPEHOB, PacCYMTHIBA-
nock o BesmunHe TEQ 1 3HAaYeHUIO €IMHUYHOTO
pucKa JJ1s1 THTAJISILIMOHHOTO BO3JIEMCTBUS B TEUCHUE
Beeit Ku3HU TUR g5 70:

ILCR = TEQIGHAY IURAdj—70: (4)

e TUR 4479 — JOTTOJHUTENIbHBIN PUCK 3200/I€BaHMS
pakoM B T€YeHHUE BCEeU KMU3HU TPU UHTAJISILIUOHHOM
pozzaeiicteun ball ¢ konuenTpanueii 1 Hr/m? (paBen
8.7 x 1073, cormtacHo naHHbIM BO3 [38], 1 1.1 x 107°,
comtacHo US EPA [39]). ILCR, paBHoe 1, unTepnpe-
TUPYETCS KaK OAUH JOIOJHUTEIbHBIN Clydyail paka B
nonyasiuuu 1 MJIH 4eloBeK, Ha TMPOTSIKEeHUU BCeit
KU3HU €XETHEBHO MOIBEPrallImnxcsl 3KCIO3ULUNU
HaOmogaeMoi cyMmMapHoii KoHtieHTpanuu ITAY.

Ce30HHAA AMHAMMKA KOHIIEHTPAIMiA MOJUAPEHOB.
Ce30HHasgs OMHAMMKA CPEIHECYTOUHBIX 3HAYEHU
PM,, BO BCe CEe30HBI MpEnCTaBIEHA HAa PUCYHKE 2.
Hau6onriee npesbiieHue [NJIK 3apeructpupoBano
30 anpenis 2018 1., Korna cogepxaHue PM , B Boznyxe
BO3pocio 10 168 Mkr/m3’. Bo BpeMs HOBOTrOZHUX
npa3gHukoB (¢ 1 mo 10 saBaps 2020 r.) mokazarenu
HaxXOOWINCh B mpeneiax 6.7—9.5 Mxr/m?, 4yro Huxe
cpenHero 20.9 + 12 mkr/m? 3a Bech neprox Ha0IIoOnE -
Huii. MaccoBasg koHueHTpauusi PM,, nmocturaer
CpeIHMX 3HaueHuii BecHoit 2018 1. (33 £ 29 mkr/m%),
ocenpto 2019 r. (20 = 9 mkr/m?) u 3umoii (9.4 +
+ 2.8 mkxr/m?) 2019—2020 1.

BpeMeHHA4sT nuMHaAMUKa CyMMBI KOHIEHTpamuii
16 monmmapeHoB (Z,;[1AY) 3a Tpu rieproaa oTpaxeHa
Ha pucyHke 3. 3a Bc€ BpeMs X c[TAY usmeHsiace B
muarazoHe 0.4—11.6 Hr/m>: BbIcokue UUdpPbI 3ahUKCU-
poBaHbl B nekabpe (7.4 ur/m?), anpene (9.5 ur/m?)
u Hos6pe (11.4 Hr/M3), MUHMMaIbHBIE — B arpelie
(0.4 ur/m®) u HoBoroguue npasgHuku (0.6 Hr/M%).
Cpennue 3HaueHUus X cI1AY no ce3oHam mpencrTas-
neHsl B Tabmune 1. Ctaructudeckass oopadoTKa JaH-
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Puc. 3. Ce30HHast TMHAMUKa CPETHECYTOYHBIX 3HAYCHU I CyMMbI KOHIICHTpaLvii 16 TTAY, BbICOKO-, CpeIHE- K HU3KOMOJIEKY-
nsipHbIX [TAY BecHoit 2018 1. (a), ocenbio 2019 1. (6), 3umoit 2019—2020 rr. (8)

BNu30/blI MOBBIIEHHOTO 3arpsi3HeHus BecHoit (I) u ocenbio (I11), u Hu3koro — 3umoii (111); KpyroBslie AuarpaMMbl OTPaKaroT

MPOLIEHTHBIN BKian rpynn [TAY B X (TTAY

HBIX BBISIBIJIA TEHACHIIMIO TTOBBIIIEHUST MEIMAaHHOTO
[oKasaTeJjis OT BeceHHero ce3oHa (1.4 Hr/m?) K oceH-
HeMy (1.6 Hr/™M’) u nanee x 3umHeMy (2.5 Hr/m?)
(puc. 4). Takoii xXe poCT B XOJIOAHBIE CE30HBI OTMe-
YyeH B eBporielickux [8, 12] u azuarckux ropojax [40],
YTO OOBSICHSIETCSI YBEJMYEHUEM BBIOPOCOB OTOMHU-
TEeJIbHBIMUA CHUCTEMaMU U METEOPOJOTMYECKUMU
VCIIOBUSIMU, TIPETISITCTBYIOIIMMU PACCEMBAHMIO 3a-
TPSA3HUTENEH TT0 MPUIMHE BHICOKOTO aTMOC(hEpPHOTO
maBieHus [11]. JJ1st X0nMOmHBIX CE30HOB TaKKe XapaK-
TEPHO MeHee MHTEHCUBHOE (POTOXMMHUIECKOE OKHCITE-
Hue [TAY [41] u Gosiee BbICOKasl CTeNEHb UX HaKOILIe-
HUSI B @3PO30JIbHOM (haze u3-3a CHMKEHUS JICTY4eCTH
[8]. Honsg monuapeHOB B MAacCOBOM KOHLICHTpPalUU
PM,, BecbMa Masia: IpolleHTHBIN BKiaa X ,[TAY B
PM,, 3a nepron Habmonerwii cocrasmnsier 0.015+ 0.01%,

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

BECHOM oH ObUI HauMeHbIMM — 0.007 = 0.004%,
B ocennuit — 0.01 = 0.009%, B 3umuwmit — 0.023 =+
+0.02%.

3aMeTHBIX pa3uyuii B OTHOCUTEIBHOM COAepXkKa-
Huu rpyrn HMITAY, CMIIAY u BMIIAY mexny
BECHOI, OCEHBIO M 3UMOI1 He HabmonaeTcst (CM. puc. 3).
IMpoueHTHOE comepxkaHue rpynm B Y [TIAY 3a BcE
BpeMSI UCCIeI0BaHUs cocTaBmwio 55, 37 u 8% coor-
BETCTBEHHO, 4YTO YyKa3blBaeT Ha TOMUHUPYIOIIUI
BKJIaJ BBICOKOMOJIEKYJSIPHBIX W MWHUMAaJIbHbBIN
BKJIaJl HU3KOMOJIEKYJISIPHBIX COeAMHEHU . BbLn BbI-
JleJIeHbl 3MU30bl MOBBIIIEHHBIX 3HaUeHU X, [TAY
OTHOCUTENILHO CPEeIHUX 3a Ce30H: MoBbilIeHue ¢ 2.0
1o 3.1 ur/m? ¢ 22 no 25 anpens 2018 r. (snumson 1),
¢ 2.9 no 8.4 ur/m? ¢ 21 no 26 Hos6ps 2019 1. (3n1U-
3ox I1). 3ameTuM, 4TO ITOJOOHOTO MOBHIIIIEHNST KOH-
Ne 7
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Taomuna 1. CpenHue (+ cTraHgapTHOE OTKJIOHEHUE) ce30HHbIe KoHlieHTpauuu XITAY*, ball u 3nauenuss TEQ, MEQ

(Hr/M3); cpenHue pUCKU BO3HUKHOBEHUSI CITydaeB paka JIErkux Ha 1 mutH yenoBek ILCR

Hble 1o naHHbIM Ha AK MTI'Y B Mockse, Upkyrcke [42] u BnanuBocrtoke [ 14]

WHO

EPA
adj-70 1 ILCR 34779, paccuuraH-

Topor, ce3oH STIAY Ball TEQ MEQ ILCR % ILCR;4i70
(x1079) (x1079)
Mocksa, AK MI'Y
BecHa 2.0+ 1.8 0.1£ 0.1 0.3 0.4 22.2 0.3
Bnuson | 31+3.6 0.2+0.3 0.4 0.6 — —
OceHb 29+24 0.2+0.2 0.4 0.6 36.9 0.5
Bnuzon 11 84120 0.7+0.2 1.2 1.5 — —
3uma 29+ 1.8 0.2+0.2 0.5 0.6 38.8 0.5
Bmuzor 111 0.7+ 0.1 0.043 + 0.007 0.08 0.13 — -
Hpxkyrck
BecHa 1.9—24** 0.03—2.4 0.1-1.8 - — —
OceHb 2.2—89 0.02—6.8 0.1-0.2 - — —
3uma 8.1-318 0.10-27 2.1-38 - — —
Jleto 1.1-12 0.01—0.04 7.9—-10 - — —
BnanuBoctok
3uma 18.6 = 9.80 214+ 1.35 2.84 - — —
Jleto 0.54 £ 0.21 0.03 £ 0.01 0.05 — — —

Tpumeuanue: *ELITAY — 310 X gITAY, ZHgITAY u X13ITAY no nanneiM B Mockse, MpkyTcke 1 BrannBocToke COOTBETCTBEHHO; **pa3-

6poc 3HaYEHUI1 CyMMapHOIl KOHLEHTpALUu X, [1AY

ueHtpauuu 1 PM |, He Habntonanock, YTO TOBOPUT
O CYIIECTBEHHOW pa3HWIle B UICTOYHUKAX MOIUape-
HOB 1 MOJIHOM MaCCOBOU KOHLIEHTpALIM1 a3pO030JICH.
B HoBorogHue npa3gHuku ¢ 1 o 3 suBapsg 2019 1.
3aperucTpupoBaHo yMeHbleHue X [1AY ¢ 2.3 no
0.7 ur/m* B pesynbraTe ManeHusl MOJTHON a3p0O30Jib-
HoM Harpy3ku (3nm3on 111).

CratucTyeckue XapaKTepUCTUKU KOHIIEHTpa-
oy nHaAuBUayaabHbIX ITAY 3a Tpu paccmaTrpuBae-
MbIX C€30Ha MPEACTaBIEHbI HA PUCYHKE 5: Be3Je Ha-
omonaroTcst 6ojiee BhICOKME KoHIeHTpaumyu BMITAY
o cpaBHeHUIo ¢ CMITAY u HMITAY. Haubomnbime
M pbl nokassiBaloT bb®, xapakTepHbIil 115 SMUC-
cuit aprorpancriopTa [ 1], u bgIl — Mmapkep cxkuranus
o6eH3uHa 1 qu3ens [43]. OTMETHM, YTO BHICOKHME KOH-
neHtpauun bk®, ball, UcdIl, BaA u bb® dukcu-
pyloTcsl B BBIOpOCax CTallMOHAPHBIX HMCTOYHUKOB
CXKUTaHUsI UCKOIMAaeMOTO TOTIMBA, B TOM YHCJie rasa
[43]. ¥V HMIIAY MmmHuManbHBIE KOHIIEHTpAIUU,
cpeau Hux 3-konbuaTble ALIE u AILH moka3ssiBaioT
caMble HU3KUE 3HAUYECHUSI.

Konuentpauusa ball usmensace or 0.01 Hr/m?
(18—21 ampenst) go 0.95 ur/m? (3nuson II), He mpe-

BECTHUK POCCUNCKON AKAIEMHUU HAVK
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Puc. 4. Cymmbl KoHLIeHTpauuii 16 ITAY, ycpenHEHHBIE 3a

BECEHHMA, OCEHHUI 1 3UMHUI1 CE30HbI

JIuHue BHYTpU S1LIMYHOM JUarpaMMBbl C OTPAaHUYUTENSI-
MU BBIOPOCOB YKa3aHbI MEIUaHHBIC 3HAUCHMU S, HYDKHSIS U
BEPXHSISI TPAHULIBI COOTBETCTBYIOT 25-My U 75-My mpo-
LIEHTWISIM, BEPTUKAJIBbHBIMU JJMHUSIMU 0003HAUYEHBI 9KC-
TPEMYMBbI, TOUKAMU — BBIOPOCHI
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Puc. 5. CpenHue 3HaYeHUSI KOHIIEHTpALM MHAWBUIYaTbHEBIX [TAY 3a BeceHHMIA, OCEHHUIT Y 3UMHUIA CE30HbBI

Jlununeit BHYTpU ALWYHON JuarpaMMmbl ¢ OrpaHUYUTETIAMUAU BbIGpOCOB YKa3aHbl MEAMAHHBIC 3HAYCHUA, HUKHAA U BEPXHAA
T'paHUILIbI COOTBETCTBYET 25-My nu 75-My IIPOLUCHTUJIAAM, BEPTUKAJIbHBIMU JINHUAMU 0003HaYECHBI 3KCTPEMYMBI, TOYKAaMU — BbI-

OpocChI

Boeimas ITJIK Bo BpeMs1 Bcero nepuoja HabI0OeHUA
(cM. Tab6a. 1). Ing cpaBHeHUsI, B aTMocdepe eBpo-
MENCKUX M a3MaTCKUX TOPOJIOB 00j1ee BHICOKIE CPE-
Hue koHueHTpamu Ball: 1.05 ur/m® B [yiicOypre (ITep-
MaHus) oceHblo; 3.1 Hr/m> B [Ipare (Uexus) oceHbIO
u 3umoii; 11 ur/m? B @ymyne (Kurait) sumoii [44].

AHaJI3 OTHOCUTEJIBHOTO COAEepKaHUs MoJirape-
HOB B X ([TAY moka3biBaeT UAEHTUYHBINA BKJIad UH-
IUBUIYaJTbHBIX COCIMHEHUI B BECEHHEM M 3UMHEM
ce3zoHax. OceHbIO IIPOUCXOAUIIO HapacTaHue 3- U
4-xonpuaThiXx ITAY 3a cu€T MoBBIMICHUS NOAU de-
HaHTpeHa, JiyopaHTeHa 1 IMpeHa, BKJIAI 5- 1 6-KOJIb-
yaTblX cHuxajcs. Obpaiiaer Ha cebsl BHUMaHUE
yBeJM4eHHEBIN IpoueHTHEIN BKiag PEH u ®JIP B
TeyeHue oceHHero snuiona II, yto Moxer cBuae-
TEJILCTBOBATh O MOBBLILIEHUH JOJW dMUCCUIT OT IPO-
MBIIIJIEHHBIX TIpeanpusaTuii [45].

VBennuenue npoueHtHoit nonu ®EH u ®JIP B
KoHIeHTpamu X,JJ1AY (puc. 6) B ocerHwmit arm3omn 11
TOBOPUT O IMTOBBIIIEHUU POJIA SMUCCUI OT IIPOMBIIII-
JIEHHBIX UCTOYHUKOB [45], a moniu ITUP — oT ucrou-
HUKOB, CBSI3aHHBIX ¢ ropeHueM ouomacc [9]. Orcyt-
CTBME WMHBIX CYIIECTBEHHBIX pa3jMYudii BO BKJIagax
I[TAY mexny ce3oHaMHU CBUIETEIBCTBYET 00 OOIIMX
WCTOYHMKAX WX IIPOMCXOXICHMSI, YTO TaKKe ITOI-
TBEePXAAeTCsI BBICOKMM KO3(M(PUIIMEHTOM KOppeJs-
LAY MEXTy BceMU nHAMBUayaabHbIMU [TAY (R > (0.75).
OtmMmetnM, uaTo BecHOM 2017 T. BhIcOKME KO3dPHUIn-
eHThI Koppesauuu [Tupcona (R > 0.8) 0butu monyde-
ael 1ig [TUP, OJ1Y, baA, bb®, Bk®, ALLE, Ball,
WcdlIl, bgll, B To Bpems kak JIBA 1 AHT He moka3za-
JIA TIPOTIOPLMOHAJILHON HM3MeH4YUBOCTU [23], BO3-
MOXHO, 13-3a CUJILHOTO BIIMSTHMS Ha COCTaB a3p030-
JIeii mepeHoca IBIMOBBIX 3MUCCHI M3 IIpUTOpoOIa

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

MoCKBBHI B IeprOa MaiiCKMX MPa3aHUKOB U CEJIbCKO-
XO3SICTBEHHBIX I1aJIOB.

st cpaBHEeHUST, HA (DOHOBBIX TEPPUTOPUSIX €BPO-
MEeCKUX TOpoAOB 3a(UKCUPOBAHBI CIEAYIOLIUE
cpenHeronoBbie 3HaueHust X, [TAY: 2.2 ur/m* B Man-

pune (Mcranus) [46], 4.2 ur/m® Bo PropeHunn
(Mrtanus) [47]. B asuaTckux roponax, sl KOTOPbIX
XapakTepHa OoJIbIlasi TOJIST CKUTAEMOTO B BHEPreTH -
K€ W XWJIOM CEKTOpe YIJIsl, HAOIIOAAlOTCSl BHICOKHE
KOHLIEHTPALIMK: 8 HI/M? B TOPOICKOM OKpyre Xa(daii
(Kuraii) [11], 62 ur/m® B Yinan-batope (MoHro-
) [6].

MHoroneTHU# aHaIu3 3arpsi3HeHUs1 aTMocdepbl
B MpKkyTcke, mpoMBbIIIIeHHOM IieHTpe [Ipubaiika-
b, mokasan X, [IAY B nuanazone 1.9—24 wur/m?

BecHOI, 1.1—12 ur/m? tetom u 2.2—89 Hr/m? oceHbIo
(cM. Tab:. 1) [42]. CpenHemecsiuHble 2,,[TAY B HOsIOpe

u nekabpe 2020 r. coctaBuiau 22 u 52 Hr/M* cooTBET-
CTBEHHO. [IJI1 OIIEHOYHOTO CpaBHEHMS, TI0 TaHHBIM
Anpo3zoisHOTO KoMIuiekca MI'Y B MockBe, cpenHe-
MecsiuHble X [1AY B Hos1Ope u nekabpe 2019 r. 3ape-

TUCTPUPOBAHbI Ha ypoBHE 4.4 1 3.1 Hr/M3, 4TO B pa3bl
Huxe MpkyTckux rmokazarteneit. B mpubdbpexHom
BnanuBocToke, Tie oTonuTeIbHas cucteMa (yHKIIM -
OHUPYET MPEUMYIIECTBEHHO Ha yIJje, aHaJIu3 CE30H-
HOTO 3arpsiI3HeHUsI TToJInapeHaMu IToKa3ai, YTo Cpe/l-
Hue KoHueHTpauuu X, [TAY 3umoii 2019—-2020 rr.
(18.6 Hr/M%) 3HAYUTENILHO OTIMYAIOTCHA OT JIETHUX
2020 (0.54 ur/m>) [14]. Cy1ecTBeHHBII BKJIA B 3a-
rpsi3HeHHWe aTMocdepbl 3UMMOI BHOCUT aTMocdep-
HBII IEpEHOC 13 TYCTOHACEJIEHHBIX pernoHoB KuTasi
[14], B yacTHOCTU, cpenHUE KOHLIEHTpaluu X, [T1AY
3umoii 2019—2020 rr. B 7.5 pa3a npeBbICUIIM TTOKa3a-
Ne 7
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Puc. 6. Bxian unnusunyanbHeix ITAY B X¢ITAY BecHoii 2018 r., ocenbto 2019 r. u 3umoii 2019—

2020 rr., a Takke B anM3onbl 3arpsisHenuin 1, 11, 111

Teau, nojrydeHHble Ha AK MI'Y B MockBe B TOT Xe
Mepro.

WUnentudukanusa ucrounukoB ITAY. B Tabmuie 2
MpUBeAeHbl 3HAYEHUSI TMarHOCTUYECKUX OTHOIIIE-
aHuii ITAY, nHambojiee 4acTo HMCITOIB3yeMBIX IJISI
OIIEHOK MCTOYHUKOB a3p030JIbHBIX 3arpsi3HeHU B
ropoxackoii cpene [10]. Ha noMmuHupoBaHue mupo-
T€HHBIX UCTOYHUKOB CXKUTAaHUSI MPUPOJHOTIO UCKO-
MaeMoro TOIJIMBa, B TOM Yuc/ie OuoMace 1 yrjisl, yKa-
3p1BaloT baA/(baA+XP) > 0.2, Ucdll/(UcdIl+bgll) >
>0.2, AHT/(AHT+®EH) > 0.1, ®JIP/(DPJIP+ITUP) >
> 0.4. CootHomenue ball/bgIl > 0.6 cay>kut Mmapke-
POM TPaHCIIOPTHBIX BHIXJIONOB [48].

Uneatudukanmsg ncrouHnukoB [TAY mo maHHBIM
¢ AK MTI'Y ocyiiecTBiisieTcss HA OCHOBE pacyéTra Impu-

BEIEHHBIX JUATrHOCTUYECKUX OTHOIIeHUiT (Tabi. 3).
B xaxmom wu3 Ttpéx ce3zoHoB baA/(baA+XP),
OJIP/(DJIP+ITUP), HcdIl/(McdIT+bglT) u
AHT/(AHT+®EH) naxongarca B nuana3zoHe 0.66—
0.69, 0.49-0.53, 0.31-0.34 u 0.08—0.15 cooTBeT-
CTBEHHO, YTO YKa3bIBacT HA TOMUHUPYIOIIUI BKJIAI
aBTOTpPaHCIIOPTa, MPOMBIIUICHHBIX HPEANPUSITUIl 1
OTOIMUTENIBHON CUCTEMbI MOCKOBCKOTO METramoJuca.
Bbonee Toro, baA/(baA+XP) > 0.2 roBoput 06 amuc-
CUM CXXUTaHUsI OMOMAaCC U YTJIs.

B Becennuii sanuson I nuamenenue cocranpa ITAY
10 CPaBHEHUIO C XapaKTESPHBIM JJIsI TOT'O C€30Ha BbI-
paxkeHo cjaabo M 3aMeTHee BCEer0 B CHIKCHUU
Ball/Bgll (cMm. puc. 6) B pe3yabTaTe MOBBIIIEHUS J0-
JU DMUCCUM OT CXHUTaHUsS OMoMacchl. 3HayeHUE

Tabomuna 2. [IluarHoctudyeckue otHoleHus: [TAY, xapakTepHbie 1151 SMUCCHI MUPOTEHHBIX U METPOTEHHBIX UCTOYHUKOB

B FOPONCKOI cpeie, MO JIUTePATYPHbIM UCTOUYHUKAM

IMuporeHHbIE
JInarHocTuyeckKue N 1
OTHOIIIEHUS CKuraHve buomaccol/ | CXXHUraHue McKorlae- CTPOTCHHBIC nreparypa
JIPEBECHOTO YIJIst MOTO TOTJIUBA
baA/(baA+XP) >0.2 <0.2 [49, 50]
DJIP/(DJIP+ITUP) >0.5 0.4—-0.5 <04 [51]
HcdIT/(McdIT+bglT) >0.5 0.2—0.5 <0.2 [50]
AHT/(AHT+®EH) >0.1 <0.1 [52]
BECTHUK POCCUNCKOU AKAJEMHUU HAYK  Ttom 93 Ne 7 2023
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Taomna 3. IuarHoctudyeckue otHoleHust [TAY BecHoii 2018 r., oceHbto 2019 r., 3umoii 2019—2020 rr. u B anu3onax I,

II u 111, mo manueIM AK MT'Y

JluarHocTHYecKue BecHa Ocenb uma
OTHOLICHNA ce30H snuson | Ce30H snuson 11 Ce30H snuson 111
baA/(baA+XP) 0.69 = 0.05 0.73 £0.03 0.66 +0.03 0.64 £ 0.02 0.67 £ 0.04 0.74 = 0.02
DJIP/(DJIP+ITUP) 0.49 £ 0.05 0.53 £0.07 0.51 £ 0.04 0.55%£0.03 0.53 £0.04 0.50 = 0.01
HcdIll/(McdIT+bgll) | 0.34 +0.05 0.34+0.03 0.31 £0.04 0.33£0.03 0.34+£0.04 0.30 £ 0.06
AHT/(AHT+®EH) 0.10 £ 0.04 0.08 +0.01 0.15£0.09 0.05 = 0.01 0.13+£0.06 0.09 £0.03
ball/bgll 0.43+0.16 0.28 £ 0.09 0.52 £ 0.1 0.68+—0.06 0.57 £ 0.13 0.32£0.3

OJIP/(PJIP+ITUP) Boiwre 0.5 B antuzons I u 11 maér
OCHOBaHUeE TIpearoaraTb BAUSHUE CKUTaHUS OMO-
Macchl Ha a’po30JIbHOE 3arpsi3HeHue aTMochephl
Merariojiuca. YBEJIWYeHHbI TPOLEHTHBIN BKJIaI
®DEH Bo Bpems ocenHero anm3ona 11 (cMm. puc. 6) oT-
paxaetrcs Ha naneHuu AHT/(AHT+®EH) no 0.05,
YTO yKa3bIBaeT HA METPOTreHHbIE SMUCCUU OT HedTe-
rnepepadaTbiBalOIINX 3aBOJOB, XpaHEHUS U TpaHC-
TTOPTUPOBKU HedTenponykToB. YMeHbllieHue ball/bgl1
B anu3oz I11 (HoBorogHue npazaHuku) 10 0.32 cBu-
JIeTeJIbCTBYET O OOJIbIIIOM CHUXEHWUU TPAHCIIOPTHOM
Harpy3Ku.

Po3sb1 3arpsa3nenns ITIAY. Bo Bce ce3oHbI HabJI0-
Janach OTpuliaTesibHast Koppessaus 24 1AY co cko-
POCTBIO BETpa, UTO OOBSICHSIETCS MHTEHCUBHBIM pac-
CeMBAaHUWEM 3arpsi3HSIONINX TIPUMeceil TIpy ycuiie-
HUM BeTpa W WX HAKOIUJICHMEM B Oe3BEeTPEHHYIO
norogy. Hwuskuii koaddunmeHtT Koppemsinu
26,ITAY 1 ckopocTu BeTpa yKa3blBaeT Ha BBICOKYIO
M3MEHUYMBOCTh aTMOCGHEPHBIX YCIOBUH MO MPUYUHE
repeHoca U CMelleHUs BO3AYILIHbIX Macc. B Te ke
TIepUOIbI VCCIeNOBaHUS 3apeTUCTPUPOBaHa 00par-
HO TIPOTIOPIUOHAIBHAS CBSI3b MEXIY KOHIIEHTpaL1-

AMU 4EPHOTO yIJIepoaa' U cKkopocTbio BeTpa [23].

Cornacuo mkane bodopra, mpuHsaToit Bcemup-
HOW METEeOpPOJIOTUYECKON OpraHusalen s mpu-
OIM3UTENLHON OLIGHKM CKOPOCTU BeTpa, “TuUxXuii”
Betep — 0.3—1.5 M/c, “n€rkuit” — 1.6—3.3 m/c, “cna-
ob1ii” — 3.4—5.4 m/c. C yMeHbIlIeHUEM CKOPOCTHU
BETpa BO3pacTaeT IMpoLeHTHHIN BKi1ag BMITAY (cm.
puc. 6). [Ipu THXoM BeTpe 3a(PUKCUPOBAHBI MaKCH-
ManbHble KOoHLeHTpauuu HAD u DJIY u MuHuU-
ManbHbie [IBA 1 Bb®. HanGonbias pa3Huiia B KOH-
LEeHTPAILIMSIX — Y BEICOKOMOJIEKYISIpHBIX TTAY, Han-
MEHBbIIAsI — Y HU3KOMOJIEKYISIPHBIX.

Po3bl 3arpsisHEHUs OTpaxaroT paclipelesieHue
KOHIICHTpAIl TOJIMAapeHOB B 3aBUCUMOCTM OT Ha-
MpaBjieHUs BeTpa. BricoKre KOHIIEHTpally yKa3blBa-
10T Ha MECTOMOJIOXKeHWe UCTouHMKOB. Ha pucynke 7

U Ygpublit yepon — Gpakims asposoneit, GpopMupyomasics
NpU TOPEHUM TIPUPOIHBIX TOIUIMB U OMOMAcC, XOpPOIIO
ronIouallas COJTHEYHOE U3TydeHUe.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

MpPEICTaBIeHbI PO3bl 3arPSI3HEHUST HU3KO-, CpeaHE- U
BBICOKOMOJIEKYJISIpHBIX TTAY 1151 BeceHHero, oceH-
HEro u 3uMHero ce30HOB. BecHoii 2018 1. oTMeueHbI
BoIcOKMe KoHUeHTpauun HMIIAY (0.6 Hr/m3),
CMIIAY (4.0 ur/m?) u BMITAY (5.0 ur/m3) Ha ceBe-
po-3armnane oT A3po30oJibHOro kommiaekca MI'Y, B Ha-
MpaBJIeHUM IIPOMBIIUICHHOM 30HBI “DPuian” u OByX
paitoHHBIX TermocTaHumii TOY-24 u TOL-26 (cMm.
puc. 1). Taxkxke UASHTUGDULUPYIOTCSI WCTOYHUKU
HMIIAY B 1oro-3anagHoM HampaBJIeHUH, IIe B 4 KM
pacroyaraeTcs IpoMbIIUIeHHAas 30Ha “O4yakoBo” u
TOILI-25. Ocenbio 2019 1. HMITAY nocturamu 1.2 Hr/m?,
MMIIAY u CMIIAY — 5 Hr/M?, HampaBjieHUE MaK-
CUMAaJIbHBIX KOHIIEHTpAlIMii BCeX TPYIII MOJIUapEHOB
ObL10 10ro-3amnagHoe. 3uMoii 2019—2020 rr. mpoun3o-
IIUTO CHIDKeHMe KoHueHTpanuii MMITIAY u CMIIAY
10 4 ur/m>, torna kaxk HMITAY npeBbicwin BeceH-
HUE YPOBHU, HO OCTaJIMCh HIKE MaKCUMAaJIbHBIX 3HA-
yeHumii oceHbIo (10 0.8 Hr/M?). 3uMoii 3adUKCcUpoOBaH
uctouHuk ITAY B 3anmagHoOM, ceBepo-3amagHoM (CO
CTOPOHBI TTPOM3OHBI “OUYakoBO™), a TakKXke HXHOM
HampaBJICHUSIX, IIIe pacllojaraloTcs Hanboiee 0Imn3-
kue K AK MTI'Y terutocranuus “TErmiblii cTan” 1 3a-
Boa “M3CC” 1o mpous3BOACTBY M3HACIUI TEXHUYEC-
CKOTO Ha3HAYEeHUSI.

Bimsinue ynan€HHbIX MCTOYHHKOB dMuccuii. Kpome
TOPOJICKMX MCTOYHUKOB CYIIECTBEHHYIO JOJII0 B
a’p030JIbHOE 3arpsiI3HEHUE BHOCSIT BO3AYIIIHbIE Mac-
ChI, TIEpeHOCUMBIE W3 ymaJeHHBIX obmacrteif. [isa
YCTAHOBJIEHUSI PEeTMOHAIbHBIX UICTOYHUKOB 3MUCCHIA
ITAY Ha ocHOBe pe3yspraToB HaOmoneHuii Ha AK MI'Y
MPOBENEH pacueT noJieit KoHueHTpauuit X [TAY no
Monaenu CWT c¢ ucrnonb3oBanueM popmyiis (1).

PucyHok 9 oTpakaeT pocTpaHCTBEHHOE pacmipe-
JleJIeHue UCTOYHUKOB aMuccuil X,[1AY B peruonax
BOKPYT MOCKBBI B BECEHHHMI W OCEHHWII CE30HBI.
Becnoit 2018 r. Bo3ay1iHbIie MacChl IPUXOAWIIU C Ce-
Bepa BoctouHo-EBponeiickoit paBHUHEL. B 3T0 Bpe-
Mg B Bomoronckoii, fApocnaBckoit, MBaHOBCKOIA,
Brnagumupckoit 1 MOCKOBCKOU 00JIacTSIX 3aperu-
crpupoBanbl X ITAY 6onee 0.7 ur/m’. ComracHo
CIYTHUKOBBIM JTaHHBIM O PACIIOJIOKEHUU TePMOaK-
TUBHBIX TOUEK, K 3TUM peTMOHaM NMPUYpPOUYEHbI OYaru
Ne 7
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Puc. 7. [IporieHTHOE conepXaHue (a) M CpeaAHECYTOYHbIE KOHIIEHTpaluu (6) MHIUBUAYyaTbHBIX [TAY
3a BeCh NP0 HAOIIOIEHUST, CTPYITITMPOBAHHBIC B 3aBUCUMOCTH OT CKOPOCTH BeTpa (JIETKUIiA, TUXMIA,

cabblif)

CETbCKOXO3STMCTBEHHBIX MOXapoB. Bo3aMoXxHO, oHI
TOCJTY>KWIN TPUYMHOI BECEHHEero 3IMM30/a 3arps3-
HeHus I, 4yTo coryacyeTcs ¢ pOCTOM COOTHOIIEHUS
DJIP/(DJIP+ITUP) Boiie 0.5 B 310 XKe Bpems. Tpa-
eKTOpHBII aHanu3 ¢ 22 mmo 25 anpens 2018 r. (anu-
301 I) moaTBepAnII MepeHOC BO3AYIIHBIX MACC C CeBE-
pa ¥ X MPOXOXAeHNe Hal 00JIacTIMU, OXBaUeHHBI-
MU IToXapaMu (CM. puc. 9, a).

Ocenpio 2019 1. BO3AyIIHBIE MACCHI U3MEHWJIN Ha-
MpaBJIeHUEe Ha TIPEUMYIICCTBEHHO 3aIlalHOe U I0XK-
HOE, BBICOKIE KOH 2 [IAY 0 0.7 3

, IIEHTpaIu X4 ozee 0.7 Hr/Mm
3apeructpupoBanbl B Kamyxckoii, Tynbckoit, Cmo-
JneHckoi u TBepckoii obacTsax. O0paTHBIE TPaeKTO-
puu BO3AYIIHBIX Macc ¢ 23 mo 27 Hostopst 2019 r.
(amm3op 1) Takske MpoXonuian HaI 3TUMHA TEPPUTO-

BECTHUK POCCUNCKON AKAIEMHUU HAVK
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pusMmu (cM. puc. 9, 6), moaTBepKaasl IIPEAIIOIOXE-
HUE O BO3MOXXHOM BKJIaJi¢ B MOBLIIIEHHbIE KOHIIEH-
tpauuu [TAY B atMmocdepe MeramnoJsica aMUCCHii pe-
TMOHAJIBHOTO CXKUTAaHWSI OMOMacc, B COOTBETCTBUH C
®OJIP/(DPJIP+ITMP) Boiie 0.5. OTMeTHM, YTO Hafie-
Hue AHT/(AHT+®EH) no 0.05 B 3TOT 311304 TOBO-
puT 06 yBEeIMYEHUU IETPOTEHHBIX 3MUCCHUIT, BO3-
MOXHO, OT HeTerepepadaThIBaIOIINX 3aBOIOB, Xpa-
HEHUS W TPaAHCIOPTUPOBKKU He(TENpPOAYKTOB Ha
MPENPUSITUSIX.

Tokcukojornuyeckue pucku ITAY. Jlnst oneHku
KaHLEpOreHHOW M MYyTareHHO OIIaCHOCTU CMeECU
MOJIMAapEHOB PACCUMTAHEI CPEIHNUE CE30HHBIE 3HAUe-
HUs1 Tokcudeckoro (TEQ) u MyTrareHHOro sKBUBa-
neHTa o OeHs(a)mupeny (MEQ), a Ttakxke puckm

Ne 7 2023
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Puc. 8. Po3bl 3arpsiaHeHUit 111 HU3KO-, CPeIHEe- U BEICOKOMOJIEKYIsIpHbIX TTAY BecHoit 2018 ., oceHbio
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Puc. 9. [IpocTtpaHcTBEHHOE pacnpeneieHne NCTOYHUKOB X g[TAY B BeceHHMII (@) M OCEHHMIA (6) CE30HBI
Touku — ouaru noxapos B 30He X cITAY > 0.7 Hr/M3 ; IUHUU — OOpaTHbIe TPAEKTOPUU BO3MYIIHBIX MacC B 3TTU30/IbI

3arpsizHeHust [ m 11

BO3HMKHOBEHMS CJIyyaeB paka JIETKMX Ha 1 MJIH de-

JIOBEK ILCRZZ&% "u ILCRE;ZO (cM. Tabi. 1). 3uMHUN
1 OCEHHUII CE30HBbI XapaKTepU3YIOTCsT 6ojiee BBICO-
kuM cpenHuM TEQ (0.45, 0.42) B cpaBHEHUHM C Be-
ceHHUM (0.26). [1omoGHBIN pe3yabTaT HabIIogaeTCs
n misa cpenHero MEQ: 0.58, 0.55 u 0.38 cooTBeT-
crBeHHo. YBeandenne TEQ u MEQ mo 0.4 1 0.6 3a-
¢duKcHUpoBaHO BO BpeMs BeceHHero snu3ona I u no
1.2 1 1.5 Bo Bpemst oceHHero armm3oaa I1. B armmzopn 111
TEQ causwmncsg oo 0.08, a MEQ — mo 0.13.

MHranssuMoHHbII pUCK BO3HUKHOBEHMS paka
(ILCR), paccunMTaHHEI1 110 JaHHBIM TPEX CE30HOB

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

¢ ucnionbzoBaHueM IUR g 79, ycTaHoBieHHOro WHO,
cocTaBlIsIeT 32 Ha 1 MJIH 4YeJOBEK, a B clydae C
TURgj-70 — 0.5 Ha 1 MJIH YeJIOBEK, YTO HE NPEBbILIA-
et ycranosieHHoro US EPA momycTtuMoro 1moxasa-
Teas 107°.

OCHOBHOM BKJIaJ B KaHILIEPOT€HHYIO OIIACHOCTH
cmecu 16 TIAY Bo Bce ce3oHbl BHOcAT ball (okoio
50%) u OBA (20%) (puc. 10), 4T0 OOYCIOBIEHO UX
OOJIBIIMMHU TOKCUYECKUMM SKBUBAJICHTHHIMU (DaK-
topamu TEF no cpaBHEHUIO C APYTUMU COCTUHEHMU -
aMu. Takke 3HAYUTEIbHBI comepkaHus bkfd (12%)
u baA (9%), a cyMmMapHBIi BKJIaa OCTaTbHBIX IO~
Ne 7
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B ball ® OBA

Bb®

baA M Bk® M apyrue

Puc. 10. CpenHue 3a Bech Iepuoi HaOMIOICHUS 3HAYC-
HUSI OPOLIEHTHBIX BKJIAAOB WMHAMBUAYyaJIbHBIX [IAY B
ToKcudeckuit skBuBasieHT TEQ

apeHoB — 2%. AHAJOTUYHOE pacIlipelesieHue AoJIeit
nHanBunyanbHBIX TTAY B TEQ moaydyeHo B a3mar-
CKMX M eBpoIielickux ropoaax [8, 12] u oobsicHsieTcst
CXOXEM CTPYKTYPOU MCTOYHMUKOB SYMUCCHUIA KPYITHBIX
TOpPOJOB C TOMMHUPYIOIIMM BKJIaJOM TpaHCHOpPTa,
MPOMBIIIUIEHHOCTH U CUCTEMBbI OTOIIeHUs1. B 60Jb-
mux roponax mupa TEQ cuinbHO BapbupyeT: a eBpo-
neiickux Manpuae n ®IopeHUINU CpeaIHEroI0BbIe
sHaueHUs — 0.34 [46] u 0.3 [47]; B Asumn — 0.66 B
okpyre Xadoii [11] u 10 B Ymau-batope [6]. B Up-
kytrcke TEQ Bapwsupyet B nuanasoHe 0.1—38 [42], Bo
BrnaguBoctoke — 0.05—2.84 [11] (cm. Tabm. 1).

sk osk ok

WccnenoBaHusi a3po307dbHOTO 3arpsi3HEHUs MO-
JIMapOMaTUYECKUMU YTIJIEBOIOPOJaMU MOCKOBCKOTO
MeramoJiuca Iokasajiv, 4YTO CymMMapHasi KOHIIeH-
Tpauus 16 mpuopuretHbix [TAY Bo3pacraia ot Be-
CEHHEro ce30Ha K OCEHHeMY U Jajiee — K 3UMHEMY.
Konnenrpanuu ball B TeueHue Bcero repmuona m3-
MepeHuit He npeBbimanu I1JK. MakcumanbHBIE
KOHIIEHTpAllMU 3apEruCTPUPOBAHBI IS BLICOKOMO-
nexkyasapHbIx [1AY, B ToMm umcie misg bgll u Bb®
(MapKepbl TPAHCIIOPTHBIX SMUCCHUI1), HAUMEHBIIINE —
JUUTST HU3KOMOJIEKYJISIPHBIX. Bonblux pa3nuuuii B oT-
HOCUTELHOM COJIep>XKaHUU IPYIII MOJIUapEHOB MEX-
]y BECHOM, OCEHbIO M 3UMOM He Habmomanoch. OT-
punarenpHast koppessiuus X [IAY co ckopocTbio
BETpa OODBSICHSIETCS HAKOIUIEHUEM TIOJIIIOTAHTOB B
Oe3BeTpeHHYIo moroay. Jist Bcero XoaogHOro rmepu-
07la U3BMEPEHUN OBLIIO XapaKTepHO TOMWUHUPOBAHME
MUPOTEHHBIX UCTOUHUKOB SMUCCUI — CXKMTaHUSI UC-
KOIAaeMOTO0 TOIJIMBa U OMOMAcCC B MPOMBIIIUIEHHBIX,
TPAHCIIOPTHBIX, OTOMUTEIbHBIX cucTeMax. B oceH-
HUI 1 BECEHHUI Ce30HbI 3a(hMKCUPOBAHO BIUSTHUE

BECTHUK POCCUNCKON AKAIEMHUU HAVK
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rnepeHoca AbIMOBBIX 1LJIei(OB U3 PETMOHOB, OXBa-
YEHHBIX TOXapaMu U CEeTbCKOXO35IMCTBEHHBIMU T1a-
Jnamu. Bo BpeMsi HOBOTOOHUX MPa3gHUKOB KOHIIEH-
tpanuu [IAY B atmocdepe MOCKBEI CHIDKAJIUCH.
3HauyeHus1 TOKCUKOJIOTUYECKOTO U MyTareHHOTO K-
BuBajieHTOB IIAY Bo3pacTaiu IpONoOpLUMOHATBHO
YBEJIMYEHUIO KOHIIEHTPAllUU TTOJIMAapEHOB OT BeCEH-
HEro ce30Ha K OCEHHEMY U 3UMHeMY. OHU COOTBET-
CTBYIOT YPOBHIO KPYITHBIX €BPOMNEHCKUX TOPOIIOB.
Purick BOBHUKHOBEHMS TOMOJIHUTEIbHBIX CJIydyaeB pa-
Ka JIETKUX He IIPEBBIIIAeT HONYCTUMOTO. YPOBHU
KOHLIEHTPALIMA U KAHIIEPOTEHHOMN OMMacCHOCTU CMECHU
I[TAY HHM3KMe IO CpaBHEHMUIO C OOJBIIMMU U IIPO-
MBIIIJIEHHO Pa3BUTBIMU POCCUMCKUMU U a3UaTCKU-
MU TOpOAaMHU, UYTO OOBSICHSIETCS TIPEUMYIIECTBEH-
HBIM UCMOJIb30BaHVEM ra3a B OTOMUTENbHBIX U MTPO-
MBIIIJIEHHBIX CUCTEMaX MOCKOBCKOTO MerarnoJuca.

NCTOYHUKHN OPUHAHCHUPOBAHW A

O6paboTka gaHHbIX U3MepeHuit [TAY npoBeneHa npu
nmomaepkke mpoekra MwuHoO6pHayku Pd Ne 075-15-
2021-574. OuieHKa TOKCUKOJOTMYECKUX PUCKOB BBIIOJI-
HeHa B paMkax npoekra PH® Ne 19-77-30004-11.

BJIATOJAPHOCTHU

ABTOpBI BbIpaxaloT 6JIarogapHOCTh 3a IpeaocTaBiie-
HUeE rpaHTa Ha OOHOBJIEHHE OO0PYIOBAHMSI IS HAYYHBIX MC-
clenoBaHU B paMKax (emepaabHOro Ipoekra “Pa3Burne
nepenoBoit MHMPACTPYKTYPHI 11 MPOBEIEHUST UCCIIenoBa-
HUi 1 pa3paboTok B Poccuiickoit Deneparmm™ HallMOHATb-
Horo mpoekta “Hayka m ynuBepcuteThl”. McciaemoBaHust
BKItoyeHbl B [Iporpammy pasBuTHS MeXAUCUUIIIAHAD-
HOIl HaydyHO-oOpa3oBaTelbHON MIKoJbl MIY wumMeHmn
M.B. JlomonHocoBa “Bymyiiee miaHeThl ¥ II100aJbHBIC U3-
MEHEHMsI OKpYKalollei cpeanl”.
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OCHOBOI1 pa3BUTUSI COBPEMEHHOTO BICOKOTIPOAYKTUBHOTO 9KOJIOTUUYECKH YMCTOTO PACTEHNEBOICTBA BhI-
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0a3y ISl MOCTPOEHMSI HOBBIX arpoOMOTEXHOJIOIMUECKUX CPENICTB, OTBEYAIOIIMX TpeOoBaHUIM (hapMalieB-
TUYECKMX U TTUIIEBBIX TTIPOU3BOACTB. B paboTre mpuBeneHbI pe3yabTaThl UCCIEN0BAHUI POCTOPETYIUPYIO-
miero aeictBust N-(2-kapookcuatwi)xuto3aHa (KOX) B oTHOIIIEHUM CEMSTH U MOJIOABIX PACTeHUM 9XMHa-
ey mypnypHoii. [TokazaHo, 4TO aJTKMJITTPOU3BOIHBIC XUTO3aHa — Oe30IMacHbBIe MperapaThl, KOTOPbIe MOX-
HO C YCIIeXOM TNPUMEHSTD I KYJIbTUBUPOBAHUSI TMIIEBBIX U JIEKAPCTBEHHBIX PACTEHUI, B TOM YMCIIE

PEAKMUX U UCUYE3AIOIUX BUIOB.

Knroueswie crosa: xuto3aH, KapOOKCUATKUIXUTO3aH, aMUHOKHUCIIOTBI, OMOJIOTUYECKash aKTUBHOCTD, OMO-
MOJIUMEPHI, IEKAPCTBEHHBIE PACTEHUSI, PETYJISITOPBI POCTA, CEIBLCKOE XO3SIMCTBO, CIIOKHOIIBETHHIE.
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B 3amauu 3mpaBoOXxpaHEHUsS BXOASAT IMOAAEPKA-
HUE 300POBOT0 00pa3a XXKU3HU HaceJeHUs U TIpodur-

XAMUAYJIVIMHA Jlunus Anp06epToBHA — KaHAMAAT XU~
MUWYECKUX HAayK, MJIAIIINNA HAYYHbIII COTPYIHUK J1abopa-
TOPUY TIEPCNIEKTUBHBIX opraHnyeckux marepuaios MOC
¥pO PAH, nayunwiii corpynHuk HUW ®IIM MEHuM
Yp®Y. TOBBILUIEBA Ilonauna JImMutpueBHa — 1abopaHT
naboparopun opranndeckux MarepuanoB MOC YpO PAH.
YEPEITAHOBA Onbra EBrenbeBHa — KaHaAUIAT OUOJIO-
TMYeCKUX HayK, CTaplIuii HAyYHbIi COTPYIHUK, 3aBEIyIO-
masi jaboparopreit OMOTEXHOJOTUM U TOMYJISIIIUOHHOMN
reHeTuku boranuueckoro caga ¥YpO PAH. ITY3bIPEB HUrops
CepreeBu4 — KaHIMAAT XMMUYECKUX HAyK, CTapIIUii Ha-
YUHBI COTPYIHUK 1a00paTOPUN OPraHNYECKUX MaTepura-
noB MOC ¥pO PAH. IIECTOB Anekcannp BuktopoBuy —
KaHAWIAT XUMUYECKUX HayK, CTapIInuii HaydYHbI COTPYII-
HUK JabopaTtopun opranmdeckux marepuanos MOC YpO
PAH, noueHT Kadeapbl opraHU4eCKOi XUMUU U BICOKO-
MOJIEKYIsIpHBbIX coenuHeHniit UEHuUM YpdY.

JIAKTUKA OCTPBIX U XpOHUYECKMX 3a00neBaHmii. K co-
XKaJIeHUIO, IPODUITaKTUKE HE YIeTSIeTCd TOCTATOYHO
BHUMaHM. 371eCh MOXET ITIOMOYb pa3sBUTHE apMa-
KOTHO3UM KaK OJHOIO 13 BaXKHEMIIINX HaIIpaBICHUIA
COLIMATbHO-3KOHOMHWYECKOTO  Pa3BUTUS  Hallei
CTpaHbl, 0OCOOEHHO B peajiisIX 3aTSKHOM MaHASMUH.

ITonyyenne apMakKoJIOrM4eCKM IOJIE3HOTO Ma-
Tepuajaa JMKOPACTYIIUX PACTEHUMN COMPSIKEHO C PsI-
JIOM TPYAHOCTEN: HECAHKIIMOHUPOBAHHbII cO0P, MO-
Tepu OT (PUTONATOTeHOB Y HACEKOMBIX-BpEIUTENIECH,
3aBUCUMOCTbD OT KIMMATUIECKHUX YCIIOBU, HETIOCTO-
SHHBIA BBIXOO OWOJIOTMYECKU AKTUBHBIX BEIECTB
(BAB) u 1.n. Kak mpaBujo, Ipu BO3AEIbIBAHUU
KYJIBTYp OOJIBIIMHCTBA JIEKAPCTBEHHBIX PACTCHUI B
OTKPBITOM TPYHTE COAEpKaHUE LIeJeBbIX KOMITOHEH-
TOB B HUX Upe3BbIUAiHO Maild, a UX BbIACICHUE TPe-
OyeT nepepadbOTKM OTPOMHOIO KOJIMYECTBA MCXOTHO-
ro ChIpbd. [ToaToOMy MHTepec K 3(Pp(HeKTUBHBIM U KO-
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JIOTUYECKU YUCTHIM TEXHOJIOTUSIM KYJIbTUBUPOBAHUS
pacTeHuit U 61oJIornYecK 000CHOBAHHBIM METOAAM
BBIAEJICHUSI aKTUBHBIX BEIECTB M3 HUX MOCTOSTHHO
pacTeT.

TexHolornn celeKUnM M Pa3MHOXEHUSI pacTe-
HUIi, OCHOBAHHBIE HA MOCACIHNX TOCTHKEHUSIX HAy-
KM, BBICTYITAlIOT OCHOBOI pa3BUTHUSI COBPEMEHHOTO
pacteHueBonacTBa. IIponecc Bo3meIbIBaHUS IPaKTH -
YeCKM BCEX COBPEMEHHBIX arpOKYJIbTYp BKIIOYAeT
00s13aTe/IbHOE MCIOJIb30BaHUE XUMUYECKUX Mperna-
paToB. BaxHeWmii 3Talm Opu 3TOM — pPa3yMHOE
BKJIIOUEHUE PETYJISITOPOB POCTa PACTEHUM B IIMKJIIBI
BO3JIEIbIBAHUSI pa3INYHbIX KyabTyp. [Ipu moreHum-
aJIbHOM NPMMEHEHUH B IIPOU3BOACTBE (hapMIIperna-
patoB 1 BAB nmaepamMm ocTtaroTcs arpoXuMHUIeCcKUe
CpencTBa ¢ BBICOKOI 3(h(EKTUBHOCTHIO U HU3KOM
TOKCMYHOCTBIO. Hanbosee nepcrieKTUBHBIMU C 3TOM
TOUKM 3PEHUS TPEICTABIISIOTCS XUMUYECKA MOIU-
duMpoBaHHbBIE COEOAWHEHUST TIPUPOTHOTO MPOUC-
XOXKIICHUSI.

IIpu monydyeHWM HOBBIX CPEACTB 3all[UThl pacTe-
HW, pEryasITOPOB POCTa, YIOOPEHUI, OMOCTUMYITH -
pYOIINX W aHTUNATOTEHHBIX HOOABOK Ha OCHOBE
OUO0E30ITACHBIX OPraHUYECKUX COEOUHEHUI mpe-
MMYIIECTBOM 00JaJal0T OMOTeHHBIC MOJIEKYIIHI,
MpeXae BCEro NnojmMcaxapuabl, KOTOpble Ha pBLIHKE
XUMUUYECKOTO CBIPhSI MIPUCYTCTBYIOT B BUJE OTXOIOB
MHOTOTOHHAXKHBIX XUMUYECKUX 1 OMOTEXHOJIOTYEe-
CKUX NPOU3BOACTB. Xumo3aH KakK IOJIMMeEP TIPUPOJI-
HOTO IIPOUCXOXIEHUSI — B HACTOSIIEE BPEMSI KOM-
MEPYECKM TOCTYMHBIN TMOJMCcaXapu, IOBHILIeHHAS
peaKlMOHHAs CIIOCOOHOCTh KOTOPOro IO CpaBHE-
HUIO, HAMpUMep, C LEJUII0N030i MM KpaxMajioM,
co31a€T Oe3rpaHMYHbIE BO3MOXHOCTH CHMHTE3a HO-
BbIX SKO(I)I/I.HI)H])IX COCL[I/IHGHI/Iﬁ IJIsT CEJIBCKOTI'O XO-
3siicTBa. DTO CBOMCTBO XWTO3aHA MO3BOJSIET B TOM
YHCJie BBOAUTH B €T0 CTPYKTYpY (pparMeHTHI MeTabo-
JINYECKHN aKTUBHBIX aMUHOKUMCIIOT. TaKaﬂ cTparerus
OTBEYAeT COBPEMEHHOMY MPOrPECCUBHOMY TPEHAY,
HaIlpaBJIECHHOMY Ha obOecIleueHHe B3KOJIOTMYecKoit
0€30MacHOCTU PACTUTEIbHBIX COOOIIECTB U BO300-
HOBJISIEMOCTH CEJIbCKOXO3SCTBEHHBIX PECYPCOB.

B PaCTCHUCBOACTBE ITOJAMCaxapuiabl MOT'YT IIpH-
MECHATHCA Ha BCEX oTallaX MpoOMU3BOACTBA PaCTUTECIb-

HOW MPONYKLINH, HAYWHAad C TpaiiMuHra! ceMsH u 3a-
KaHYMBasT MNOCJIeYyOOPOUYHBIMU MEPONPUSITUSIMU.
HWcnonp3oBaHne HATUBHOTO (HEM3MEHEHHOTIO) XM-
TO3aHa OrPaHUYMUBAETCS €ro (PU3UKO-XUMUIECKUMU
CBOIiCTBaMU, TMpEXIe BCEro Majoil pacTBOPUMO-
CTBIO, U Y3KUM CIIEKTPOM OMOAaKTUBHOCTH. DyHKIINO-
HaJM3alus XUTOo3aHa MO3BOJISIET CyIIeCTBEHHO pac-
IIUPUTH TIEpeYeHb ero MPOU3BOAHBIX, a TAKXKe pas3-
HOOOpa3ue OMOJIOrMYeCKIX CBOMCTB.

1 IIpaiiMuHT — 00pabOTKA CEMSTH, KOTOpas BKIIIOYAeT UX KOH-
TpoJMpyeMoe HabyXxaHUe 10 YPOBHSI BJIarocoiep>KaHUsl, He J10-
MyCKAaloIIero BUIMMOIO MPOKJIEBBIBAHUS 3apOIBIIIEBOTO KO-
pelKa CKBO3b CEMEHHYIO 000JIOUKY.
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Bynyun HeTOKCMYHBIMU 1 HeaJlJIepreHHBIMU 01O~
aJIre3MBHLIMU MOJIMMEPAMU, TIOJIMAMUHOCAXapUIbl I
WX TPOU3BOJIHBIC IIIMPOKO M3YYAIOTCS C TOUKHU 3pe-
HUSI UX aHTUITaTOTEHHBIX CBOMCTB, pereHepaTuBHOTO
MOTEeHIIMajla 1 UMMYHOTEHHOU akTUBHOCTH [1]. Xu-
TO3aH U €ro IMPOU3BOIHbBIEC TAKXKE MHTEPECHBI B TJIaHE
UX MCTIOJIb30BaHUS B MPOU3BOACTBE MUIEBBIX arpo-
KynbTyp [2, 3]. [ToMUMO peryasiiim pocta U pa3BHu-
THSI XUTO3aHbI (KaK MTHANBUIYaJIbHO, TaK 1 B KOMOM-
Haluy C APYTMMMU IIpernapaTtaMiu) IpUBOOAT K ¢op-
MHUPOBAHMIO yCTOMIMBOCTH PACTEHMM K MaTOTeHaM 1
YCIIOBHUSIM abMOTHUUYECKOTO cTpecca [4—6]. XapakTtep
9TUX peaKUMii 3aBUCUT KaK OT PaCTeHMI-XO3S5eB,
CTaguM poCcTa U Pa3BUTHUS, TaK U OT (PU3UKO-XUMIUE-
CKHX CBOMCTB ITPUMEHSIEMBIX XUTO3aHOB, X COCTaBa
U cTpoeHus [7]. OmHaKo OoLieHKe X BO3JeiICTBUS Ha
KYJIBTYPbI JJ€KAPCTBEHHbBIX PACTCHU YAEIsIeTCsT He-
JoctaToyHo BHUMaHud. McciemoBaTtenbckue pa-
0OTHI, HalpaBJeHHbIE HAa U3YY€HUE POCTOCTUMY-
JIUPYIOIIMX CBOUCTB (PYHKIIMOHAIN3UPOBAHHBIX
XWTO3aHOB, HEMHOIOYMCIEHHbBI 1 COAepXaT JUIb
ennHNYHBIE ymoMuHaHUA [8—10]. OOBIYHO TIpUMe-
HsIETCSI HATUBHBII XWUTO3aH, a UCCICIOBAHUS BIUSI-
HUSI IPOM3BOAHBIX XMTO3aHA C HOBHIMHU (DYHKIINO-
HaJIbHBIMHM TPYIIIIaMH Ha POCT M pa3BUTHE JIEKap-
CTBEHHBIX pACTEHMII B JIMTepaType OTCYTCTBYIOT
BOBCE, XOTsI TI0/IaBJIeHIE (DUTOITATOI€HOB IIPOU3BOI -
HBIMM XUTO3aHAa U3y4aeTCsl JOBOJIbHO aKTUBHO [5—7].

B oTHomIeHUN paCTeHI/Iﬁ XWUTO3aH UHCIIOJb3YECTCA

Kak pocroperynsarop [11, 12] u anucutop? [11, 13—15],
KOTOPBIi CITOCOOEH TMOBBIIIATh IMTPOAYKIINIO BTOPUY-
HBIX MeTabosmuToB [10], duTroropmoHosB [16] u Biau-
SITh Ha YTJIEPOAHBIN M a30THBINT OOMEH pacTeHUIA.
B wacTHOCTH, HU3KOMOJICKY/ISIPHBII XUTO3aH BBI3BI-
BaeT U3MEHEHUSI (DOTOCHMHTETUIECKOII aKTUBHOCTH,
TeYCHUST LIMKJIAa TPUKAPOOHOBHBIX KMCIOT U aCCUMMU-
Jnsauuu a3ota [17]. B ycnoBusix OMOTHYECKOro U abro-
TUYECKOIO CTpecca JaHHbI OMONOINMEp aKTUBUPY-
€T CHUCTEeMy 3allUThl PaCcTeHMWii, YTO WHUILMUPYET
npoTuBoNaToreHHsbIi oTBeT [11, 13, 18] n obecrieun-
BaeT UMMYHUTET PaCTUTEJILHOTO OpraHu3Ma, Harpu-
Mep, B yciaoBusx 3acyxu [19]. Takke UHTEpeCHBI aH-
TUTPpAaHCIMpPATOPHbIE CBOMCTBA XWTO3aHa, oOecIie-
YMBAIOIIME CHIKEHUE TMOTePU BOAbI PACTEHUSIMU
Onaromapsl IIOBBIIICHUIO KOHIIEHTpAIUM a0CIIM30-
BOI KMCIOTHI M 3aKpeITHIO YeThHII [20]. Kpome Toro,
B arpoOMOTEXHOJIOTMM OH MPUMEHSIETCS B KA4eCTBE
cyrepabcopbeHTa IJjisl yaep>KMBaHWS BOIBI B IIOYBE
Hapsimy ¢ TaKMMMU CHHTETHYSCKUMM ITIOJIMMEpPaMU,

2 DIMCHTOPBI — HECBONCTBEHHBIE ISl PACTEHMST MOJIEKYJIBI, 1a-
CTO CBSI3aHHBIE C BPEAUTENISIMU, IMATOT€HAMU WM CUHEPTeTU-
YeCKMMH OpraHn3MaMu. MoryT B3auMoIeiiCTBOBATh CO CITELIH-
aJIbHBIMKM GeJTKAMM-PELIENITOPAaMU, PACIOJIOXKEHHBIMA Ha MEM-
OpaHe pPaCTWTEIBHBIX KJIETOK. Pelentopsl  pacrio3HaIOT
MOJIEKYJIIPHYIO CTPYKTYPY SJIMCUTOPOB M 3aITyCKalOT BHYTPUKJIC-
TOYHYIO 3AIUTHYIO PEAKIIMIO — MIMMYHHBIIA OTBET, YTO PUBOINAT
K YCWIEHHOMY CHHTE3y MeTabOJIMTOB, KOTOPBIE, B CBOIO OYepeb,
YMEHBIIIAIOT MTOBPEKICHIS U ITOBBIIIAIOT YCTOMIMBOCTD K BPEI-
TEJISIM, TTATOreHaM MJTW aGMOTHUYECKOMY CTPECCy.
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KaK TIOJIMaKpUIaMUI, TIOJIMAaKpUIOBasi KHUCIOTa U
TMOJIMBUHUIOBBIN cIvpT [8].

XWUTO3aH U €ro MpoOu3BOJHBIE CITOCOOHBI KaK Mo-
BBIIIATh COJAEPKAHUE aKTUBHBIX POpPM KUCIOpoaa B
KJIeTKax, TaK W, B OOJbIIEi CcTerneHu, MOHWXKAaTh,
MpeayIpexaas OKUCIUTENbHEIN cTpecc [21]. 3a cuér
3TOro axkTuBupyercs L-deHmmamraHnmH-aMMOHUI-

JIMa3a, y4acTBYIOLIAas B INMKMMATHOM ITyTU> GMOCHH-
Te3a 00JIamaloIINX aHTUOKCUAAHTHON aKTUBHOCTBIO
(¢ EeHONBHBIX COEMMHEHNN pacTeHUI U MUaHOOaKTe-
puii [22], 1 TIPOUCXOINT CUHTE3 TMAPOKCUKOPUYHBIX
KMCJIOT, KyMapuHOB, CTWJILOECHOB, JUTHWHA, ITUT-
MEHTOB, (PUTOAJIEKCUHOB, a INTaBHOe — (hJIaBOHOM-
JIOB, KOTOPbIE€ UTPAIOT BAXKHYIO POJIb B PACTUTEIbHOM
MmeTadonusMme [23].

Pocroperynupyioliiasi akTUBHOCTb XUTO3aHA Bbl-
paxaeTcsl B aKTMBAlIMM POCTOBBIX MPOILIECCOB MHO-
TUX TIUILIEBbIX KYJIbTYpP, B YACTHOCTU, B MOBBIIIIEHUN
ypoxaitHocTu. Cpenu apyrux 3¢ @peKToB — yBeauue-
HME POCTOBBLIX ITOKa3aTejeil 1 OMoMaccChl MOOEroB,
KOpHeili U 11BeTKOB. Kpome Toro, OH CIy>XKUT MCTOU-
HUKOM 3HEPTUU B Mpoliecce OMOCUHTE3a YIIEBOIOB
U a3oTa ISk TPOAYKIIUU TePBUYHBIX METaOOIUTOB.
Hannble 3(p¢heKThI IPOSIBISIOTCS in Vivo U in Vitro 1
CTaHOBSATCS BO3MOXHBIMU B TOM 4YHucie Onaroaaps
CITOCOOHOCTM XWTO3aHa pPEeryjaMpoBaTh OCMOTHYE-
CKMIA TIOTeHIIUAJ KJIETOK U, KaK CJENCTBUE, YBEIU-
YUBaTh AOCTYITHOCTb IS PACTEHWU BOIbI U MUTA-
TEJIbHBIX BEIIECTB U UX YCBoeHUe. [IpucyTcTBUEe X1-
TO3aHa Ha TOBEPXHOCTU PACTUTEJbHBIX KJIETOK
aKTUBUPYET (PEpMEHTHI TUIAPOIN3a, HEOOXOIMMBIC
JUJTS MOOMJTU3alIMU TIUTATebHBIX PE3EPBOB Kpaxmalia
u 6enkoB. OH MHAYLMPYET AejieHue KIEeTOK KOpHei
MyTEM aKTUBALIMU (PUTOTOPMOHOB ayKCUHOB U LIUTO-
KuHUHOB [11]. MIMeloTcsl maHHBIE O CIIOCOOHOCTHU
yKa3zaHHOTO OuorojnuMepa OJIOKUpPOBaTh pa3BUTHE
KOPHEBBIX CUCTEM pacTeHU, U3MeHSsIs1 MOPGhOJIOTHIO
U XapakTep JAeJIeHUs KJIETOK U TIPUBO/ISI K UHTUOUPO-
BaHMIO 2JI0HTauuM (YIIMHEHUS) U TpaHC(OpMaun
apxXuTeKTyphl KOopHS. Takoit 3pdekT oO0BsIcHsIeTCS
HaKOIIJIEHWEM TI0/] BO3IEUCTBUEM XWUTO3aHA WHAOIMII-
ykcycHoi kKuciaoTel (MYK) B KopHSIX 3a CUET MHIYK-
oY TpUNTOPAH3aBUCUMOTO ITyTH OMOCHUHTE3a ayK-
CUHOB W peEIpeccuu TEeHOB, 3aJciiCTBOBAHHBIX B
tpancniopte MYK. AKKyMysaist ayKCMHOB B KOp-
HSIX OCTaHaBJIMBAET X JIOHTALIMIO U Pa3BUTHE MPU-
JIaTOYHBIX KOPHEM, KOTOpbIE B 3TUX YCIOBUSIX (pop-
MUPYIOTCS CTAOBIMU 1 HETOPa3BUTHIMU [ 16].

IToBrbIlIEHWE CKOPOCTU MPOpacTaHUs CEMSIH, PO-
CTa U pa3BUTHUS MOJIOABIX paCTeHU ToJ JeiCTBrEM
XWUTO3aHa COIMPOBOXIAETCsl aKTUBalMen (hepMeHT-
HBIX aHTMOKCUAAHTOB, MPEAYNPEKAAIOIINX BO3MOXK-
HO€ HapylleHWe pa3BUTHUSI aKTUBHBIMU (opmMaMu
kuciopona. PopMupoBaHKUe Ha TOBEPXHOCTH CEMSH
MOJTYNPOHUIIAeMO TJIEHKM W3 XWTO3aHa CIOco0-
CTBYET yIEep>XXaHUIO BOAbI U €€ NOTOIHUTEIbHOMN ab-

3 IukumatHbIi IyTh — METAa0OJMYCCKUN MyTh, IIPOMEXYTOU-
HBIM METa00JIMTOM KOTOPOTO SIBJISIETCS IIMKMMOBAsi KMCJIOTA.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

XAMUAVIIIINHA u np.

copOuuu u3 1moyBkl [11]. IIpaliMUHT ceMsIH ero pac-
TBOPOM YBEJIMUMBAET CKOPOCTh MX IIpOpacTaHus,
JIJIMHY 1 6uoMaccy 1o0eroB U KOPHEBBIX CUCTEM, a
TaKXe CHUXKAET CoAepKaHUE B KJIETKaX MaJIOHOBOTO
Iuanpaernaa (CBUIETENbCTBYIOIIETO O HAKOTUIEHUN
MPOAYKTOB MEPEKMCHOIO OKUCIICHUS JIUMUAOB), U3-
MEHsIET TIPOHUIIAEMOCTh MeMOpaH, TIOBBIIIAET Ha-

KOIUIEHKE BOJOPACTBOPUMBIX CaXapoB U MpoJuHa* u
3amyckaeT MepoKCUIAa3HYI0 M KaTajla3Hyl0 aKTUB-
HOCTb [18].

M3BecTHO O TOJIOXKUTETLHOM BIIMSTHUM XUTO3aHa
Ha coliepXaHue XJI0poduiuia 1 KapOTUHHOMIOB Y pac-
TEeHUI1 ceMelcTB macia€HoBBIX (Solanaceae), 371aKOB
(Poaceae), 60608BbIX (Fabaceae) [10, 24—26] n acTpo-
BbIX (Asteraceae) [27]. OOpaboTKa JUCTOBOM MOBEPX-
HOCTH PaCTBOPOM BBICOKOMOJIEKYISIPHOTO XMTO3aHa
MPUBOAUT K YBEJIWYECHUIO (POTOCMHTETUYECKON aK-
TUBHOCTHU KYKYPY3bl U COU, B OTJIUUUE OT HU3KOMO-
nekysspHoro [18]. JlaHHEI 3(pdeKT KoppeaupyeT ¢
MTOBBITIIEHNEM YCTBTYHOM TTPOBOIMMOCTH, TPAHCITH -
paIm 1 yCKOpeHreM MeTaboIn3Ma yriepoaa M a30-
Ta, HO HE CBSI3aH C M3MEHEHWEM BHYTPUKIIETOUHOMN
KOHIIEHTpaluu yriaekuciioro raza [17, 18]. Husko-
MOJIEKY/ISIPHBIII XUTO3aH YBEJUYMBAECT aKTUBHOCTH

dotocucrtemsl II° Ha MemOpaHax Tuiaakonnos. [Ipu
3TOM peTyJsiius (POTOCUHTE3a MTPOSIBIISIETCS U B aK-

TUBaLUuu (pepMeHTa pyoUCKo®, MpUBOISILErO K 00-
pa3oBaHuIo 3-pochoruiepara B ukiae KaapBuHa.
JaHHBINA 2(hdheKT SABASIETCS POCTOCTUMYJIUPYIOIIUM,
TakK KakK NPUBOAUT K (hOPMUPOBAHUIO Caxapo3bl,
MaJIbTO3HhI, (pocoeHONIIMpyBaTa U Aajee MIpyBara,
BCTYHNAOIIECTO B IIUKJI TPUKAPOOHOBBIX KUCJIOT, MH-
TepMeauaThl KOTOPOTO 3aleiiCTBOBAaHBI B CHHTE3€
aMuHOKMCIIoT [17].

HecMoTps Ha IMpOKUIi CieKTp OMOIOTrMIecKOoit
aKTUBHOCTH, Y XUTO3aHa €CTh PSI HEMOCTATKOB: HU3-
Kasi paCTBOPUMOCTD B BOJE, 3aTPyIHSIONIAs €r0 UC-
MoJib30BaHUe 0e3 TIpeaBapUTEIbHON TOATOTOBKU;
KakK cJIeACTBUE, Oojiee HU3KKWE OUOMOCTYITHOCTh U
3(PEKTUBHOCTD; OTCYTCTBUE B CTPYKType (hparMeH-
TOB, OTBEYAIOIINX 3a JOIOJTHHUTEIIbHBIE OMOJIOTHYIe-
CKHE CBOMCTBA, YTO BBIHYKIACT MOOABIISTH B IIpeTia-
par BcmoMoraTeJIbHble KOMITOHEHTHI. B cBsI31 ¢ aTHM

4 IMponuH — rerepouMKInYecKass aMUHOKUCIIOTA, COAepKaHue
KOTOpOIf MHOTOKPAaTHO YBEJIWYMBAECTCSI MPU CTPECCOBBIX BO3-
NEUCTBUSX, YTO MOMOTAET PACTEHUSIM aJIalTUPOBATLCS K He-
GJIATOTIPUSITHBIM YCIIOBUSIM.

S ®orocuctemsr 1 u 11 MOPEACTaBIISIIOT cOo00ii 1Ba MYJIbTUCYOb-
€IVMHUYHBIX MEMOPaHHO-0EJIKOBBIX KOMILIEKCa, y4aCTBYIOIINX
B KMCJIOPOIHOM oTocuHTe3e. [J1TaBHOE OTInYue MeX1y HUMU
3aKjo4aercs B ToM, yto ¢dorocucreMa | momioiaer cBer ¢
GoJIbLIEN JTMHOM BOMHBI (>680 HM), B TO BpeMs Kak (oTocu-
creMa Il momtomaer Koporkue BoHbI (<680 HM). DoTocucte-
Ma | pacnosioxkeHa Ha Hapy>KHOM MOBEPXHOCTU TUJIAKOMIHOM
MeMOpaHbl, porocuctema I — Ha BHyTpeHHET.

6 Komrteke Genkon pyoucko (pubyno3zobuchochaTkapOoOKcH-
Jlaza) — KJIIOYeBOM (epMeHT, 3arycKalolluil Bce MPOLECChl
doTocuHTEe3a MyTéM CBA3BIBaAHUSI aTMOC(HEPHOTO YIJIEKUCIOTO
rasa.
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Puc. 1. Crpykrypa N-(2-kap6okcuatmin)xurozana (a) u N,N-61c(2-ruapoKcustin)-B-ananuHa (6)

MEePCIEKTUBHBIM HallpaBJIeCHUEM PabOT CTAHOBUTCS
¢GyHKIIMOHAJIM3AIMSI XUTO3aHa.

[IpakTUyecKn He UCCIEeIOBAHO BIUSHUE BBEIe-
HUSI HOBBIX 3aMECTUTEJIeli B HATMBHYIO CTPYKTYpPY
XuTO3aHa Ha 3¢ EKTH aKTUBAIINN POCTa U Pa3BUTHS
pacteHuii. QOOoraiieHue CTPYKTYphl XHTO3aHa
KapOoKcuIcoaepXalluMu (pparMeHTaMU MO3BOJISIeT
ITOJTy4aTh MPOU3BOMHBIE C MOBHIIIEHHBIMU abcopO-
ITMOHHBIMU ¥ OOAKTUBHBIMU CBOMCTBaMU, BhIpaXKaro-
IIUMUCS B OOJIbIIIEH Blaroyaep>XKuBarlleit crocoo-
HOCTU U OoJice 3P PEKTUBHOM BOBIICUCHUU OMO-
nojuMmepa B MeTabonm3M pacteHuii. C ydyéTom
U3MEHEHUsT (PU3UKO-XUMUYECKUX CBOUCTB [28, 29]
CTAHOBSITCS OYEBHIHBIMM O0Jiee BBIpaKeHHBIE OHO-
MOCTYITHOCTD, OM0aATe3MBHOCTD U COTBBATUPYIOIIAST
COCOOHOCTh MPOM3BOIHBIX XUTO3aHa. JlaHHbIE Ipe-
MMYIIIeCTBA BBIXOISIT Ha TTEPBLIH IUTaH B IEPUO ITPO-
pacTaHusI CeMEeHM, KOTrma Boja, IMOCTYITUBIIAs B 9H-
JIOCTIEpM, TUAPOJU3YET BBICOKOMOJIEKYJISIPDHBIE CO-
eMMHEeHWS, TIepEeBOIST HEPACTBOPUMBIC TTUTATETBHBIE
BeIlleCTBa B MOCTYITHYIO (DOpMY, UYTO HAIlpaBJIeHO Ha
CTUMYJISILIMIO JKM3HEHHBIX MIPOLIECCOB.

ABTOpaMU TaHHOM CTaTbU, a TAKXKE IPYTUMU HC-
clieoBaTeIsIMU ObLIM YCTAHOBJIEHBI TTOJIOXUTEb-
HbIe 3(HEKTHI OT 06pabOTKI CEMSTH M MOJIOABIX Pac-
TeHMI pacTBOpaMM KapOOKCHATKUIbHBIX ITPOU3BO/-
HBIX XUTO3aHa:

* aKTUBAIMS BCXOXECTU CEMSH, POCTa W pa3BU-
TSI IPOPOCTKOB;

* yBeJIMYEHHE OMOMACCHI, comepKaHUS (HOTO-
CUHTETUYECKUX TTUTMEHTOB, OOIIEro KOJIWYeCTBa
pacTBOPUMEIX caxapoB, Kpaxmalla, aMUHOKUCJIOT,
pPacTBOPUMOTO OEJIKa;

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

* yCWJICHUE aKTUBHOCTH aHTUOKCUIIAHTHBIX (pep-
MEHTOB;

* TOBBbIIIEHUE cOAEpXaHUS (PEHOJTbHBIX COENU-
HEHMIA U aKTUBHOCTU (DEPMEHTOB, YYaCTBYIOIIUX B
nx 00pa3oBaHUU;

¢ CHM2KE€HME KOHLICHTpAalM MaJIOHOBOT'O JUaJlb-
Jernaa v 1mmpoJinHa,

* YMeHbIIIeHre OOIIero coiaepkaHus a3oTa, HO
HEKOTOpOe yBeJIndYeHue obliero coaepxkanus ¢oc-
dopa u Kanus;

* U3MEHEeHHEe TTapaMeTpOB (DOTOCUHTE3a MOCPE/ -
CTBOM BKJIIOUEHUSI ITPOM3BOAHBIX XUTO3aHA B MeXa-
HU3MBI YCTBMYHON aKTUBHOCTU, TPaHCHOUpPALIUA U
pabotsl potocuctemsl 11 [9, 10, 30, 31].

I[MpuMeHeHNEe TONYCUHTETUUECKUX MOJIEKYI, TTO-
JIyYEHHBIX U3 XUTO3aHa, MOXKET CIIOCOOCTBOBATh PO-
CTY, TIOBBIIIIATh CTPECCOYCTOMUYMBOCTh I UMMYHUTET
pacTeHuit, U3MEHSTh MOMIOLIEHNE MUTATEIbHBIX Be-
IIECTB MPOPOCTKAMU, YCUJIMBATh ra3000MeH B JIU-
CThSIX, UHAYLIMPOBATh TOJIEPAHTHOCTh K AePUIIUTY
BOJBI U yIy4IIaTh (OTOCUHTETUYECKUE apaMeTPhl Y
YyBCTBUTENILHBIX K 3aCyX€ KYJBTYD.

Haiu skcneprMeHTBI 10 TpopalluBaHUIO CEMSTH
1 KYJTBTUBUPOBAHUIO MOJIOIBIX PACTEHUI SXWHAIIeN
nyprnypHoii (Echinacea purpurea) 1ioKa3aau, 4TO UC-
nosb3oBaHue N-(2-kapbokcuaTui)xuTtozaHa (KBX)
(puc. 1, @) B Buae pacTBopa IJjis IIpeaBapUTEILHOTO
3aMauMBaHMUSI CEMSIH M OIPBICKMBAHMST PaCcTeHUM
MPUBOAUT K TIOBBILIEHUIO BCXOXECTU B YCIOBUSIX
in vivo o cpaBHEHMIO ¢ HATUBHBIM XWUTO3aHOM [32].
DTO MOXET OBITH O0YCITOBJIEHO U3MEHEHUSIMU (PU3U -
KO-XUMMYECKUX CBOMCTB BCJIEACTBUE OOBETUHEHUS
B OMHY MOJIEKYJIy XUTO3aHa (B3STOTO 3a OCHOBY) M
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XAMUAVIIIINHA u np.

Ta6auna 1. [TapameTpbl mpopacTaHusl CEMSIH d9XUHALIEH in vitro: sHeprust mpopactanust (DI1) u noss ceMsiH ¢ ceMsiaosl -
mu (JICC) Ha 5, 8 1 12 cyTKu 3KcniepuMeHTa (3KCIpecc-3KCIIepMMEHT Ha OyMmare B yaikax Iletpu), %

5 cyTKu 8 cyTKuM 12 cyTKmM
CoenuHeHue
BI1 ACC Cli! ACC Cli! JCC
KonTponb 22 8 44 22 46 26
MoHO3TaHOJaMUH 6 0 14 6 22 8
[MonuanuiaMuH 0 0 4 0 12 2
IMonnakpunamu 20 6 36 22 44 40

AMUHOKMCIIOTEI B-amanuHa. Hamuume dparmenTa
9TOI aMHUHOKMCJIOTEI B CTPYKTYpe XUTO3aHa IT03BO-
JISET TOBBICUTH TUIAPOMUIbHBIE CBOMCTBA U, KaK
CJIEICTBUE, PACTBOPUMOCTb U OMOAOCTYITHOCTb PO~
W3BOIHOTO, B pe3y/IbTaTe Yero YCHINBAIOTCS COTbBa-
TUpylouii 3¢bheKT ruapores (YyBeJIMunuBaeTcs cTe-
MeHb HaO0yxaHUsI OMOIIOUMEpa U MOBHIIIAETCST 010~
JIOCTYITHOCTh IIMTATEIbHBIX BEIIECTB MOYBBHI) U
Ouoanre3noHHast CITIOCOOHOCTH MO OTHOIIEHUIO K
PacTUTEIbHBIM KJICTKaM.

Takum o6pa3oM, Ha OCHOBE MOIYYEHHBIX PE3YJIb-
TaTOB MOXHO TIPEAITONOXUTh, uTo KBOX, obmamas
TUAPpO(MUIBHBIMU CBOMCTBAMU, OOECTIEUMBAET CEME-
Ha JOCTaTOYHBLIM KOJIMYECTBOM BOABI I BEIBOOUT MX
W3 COCTOSTHUS TTOKOSI. DTO CITOCOOCTBYET TMAPOJINA3Y
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI U TpaHCchopMa-
UM HEPaCTBOPUMBIX ITMTATEIbHBIX BEIIECTB B JIO-
cTyrmHyo dopmy. BepositTHO, TogoOHBIX 3(hPeKTOB
clieyeT OXUIATh OT JIDOOro BJIAroyaepXK1UBaroIIero
areHra, CcIIocCOOHoro ¢GopMHpOBaTh TUAPOTEIN U
NpuMeHsIEMOro B arpooronornu. OgQHaKo UCITOIb30-
BaHME MoJiMakpujaMuga (MU3BECTHOrO arpo0uoTex-
HOJIOTUYECKOTO rejieo0pa3oBaTelisi) B HAIlIMX 3KCIIe-
PUMEHTAX in vivo MPUBEJIO K YCKOPEHHOMY IIpopacTa-

ITapametp, MM
25

20

15

KOHTPOJIb MOHO-

STaHOJIaMUH

N 1JIMHa TPpOpOCTKa

HUIO JIMIIb Ha IIEPBHIX 3TaIax (B TeYCHNUE HEOCIN OT
Havaja 3KcIlepuMeHTa). B panpHeiimemM cemeHa
9TOI JIMHUM OTCTaBajM OT HeoOpabOTaHHBIX (KOH-
TpoJIbHAsl JTWHUS). MBI TI0jlaraeM, 4To 3aMeljieHue
IpopacTaHusI OOBSICHAETCS SIPKO BhIPAaKEHHBIMU 10
CpaBHEHUIO C IPYTMMU MOJIUMEpPaMHU IIEHKOOOpasy-
IOLIUMMHU CBOCTBAaMM MOJIMaKpWJIaMUAa: TNIEHKOOO-
pa3oBaHMe CIIOCOOCTBYET U3OJISIIUY CEMEHU U TIepe-
XOJIy €T0 B COCTOSIHUE TIOKOSI, OTpaHUYEHUIO TTOCTYTI-
JIEHUSI BOABI Y KUCJIOPOAA BHYTPb U, CJIENOBATENBHO,
WHTUOMpOBaHWIO TIpopacTtaHuss. KOX, HampoTus,
MMPOJIEMOHCTPUPOBAJl OJaronpusITHbIe, HEUHTUOU-
pylolre mpopacTaHuWe TUIEHKOOOpa3yrollue CBOM-
CTBa B YCJIOBUSIX [N Vivo Ha BCEM IIPOTSDKEHUM DKCITE-
pUMeEHTA.

3aKOHOMEPHBIM CTAHOBUTCSI BOIIPOC 00 OTINYUH
OCHOBHBIX CBOICTB 3TUX ABYX OnonoauMepos. [eii-
CTBUTEJIBHO, MPU HCIIOJIb30BAHUM Psiga aMUHOIIPO-
MU3BOMHBIX (MOHORTAHOJIAMWH, MTOJIUAJIIMJIAMUH, MO~
JIMaKpUIaMUI) Mbl YOSOIWINCh B HETaTUBHOM BIIMSI-
HUM OCHOBHOCTM aMHWHOTPYMIBI Ha IIpOpacTaHue
ceMsIH U JajibHeiilee pa3BUTHe pacTeHuit (Taoi. 1,
puc. 2). B atoM kimoue KDX BHOBBL IMAMPOBAI I10
CPaBHEHUIO C IIPSIMBbIM KOHKYPEHTOM — MeTa0oInue-

101U -
aJlJINJIaMUH

I10JI -
aKpujIaMuig

W JIMHA ceMsiIoneit

Puc. 2. JluHeitHble MapaMeTpbl MPOPOCTKOB 3XMHALIeU Ha 12 cyTKu
9KCIIEPUMEHTA i Vitro (3KCIIpecc-3KCIIepUMEHT Ha OyMare B yalikax

[MeTpn)
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Tab6umna 2. DHeprust MpopacTaHUs CEMSTH SXUHaIleH Ha 6,
12 u 20 cyTKU 3KCIIepUMEHTa i Vivo (COOTHOLIEHHUE TT0Y-
Ba—BepMUKyIUT — 2 : 1), %

CoennHeHUE 6 cyTKHI 12 cytkn | 20 cytku
KonTponb 15 41 46
AlleTaT XUTO3aHa 23 46 52
KB5X 23 44 49
IMomaxkpmmamun 25 48 52
B-Ananun 39 69 72
OBAJT 28 52 57

CKM aKTUBHOM W H3MMOT€HHOMU aMMWHOKMCIOTOM
B-anaHuHOM. XoTs1 B-aJlaHUH M aKTMBUPOBAI IPO-
LIeCChI MPpOpaCTaHUSI CEMSTH in Vivo, OH TOPMO3IJI PO-
CTOBBIC IIPOLIECCHI B XOIE¢ HAJbHEMIIETO Pa3BUTUS
MIPOPOCTKOB. AKTUBALIMS IIPOPACTAHMS MOXET OBITh
00BbsICHEHA MaJIOil MOJIEKYJISIPHOI Maccoit B-anaHu-
Ha, MO3BOJISIONIEHl aMUHOKUCIOTE 3(deKTUBHEE
B3alMOJICMCTBOBAaTh C TKaHSIMU pa3BUBaIOIIETOCS
CEMEHU U OBITh BOBJIEUYEHHOU B €ro MeTabOoJIM3M.
JlaHHast 3aKOHOMEPHOCTh CIIPaBeIJIMBA IJISI Psida CO-
enmHenuii: KBOX, N,N-6uc(2-runpokcustin)-3-
ananud (ABAJD), B-ananun (puc. 1, 6). TTo mepe
YMEHBILEHUSI MOJEKYJSIPHOM MacChl COEAUHEHUM

[MapameTtp, cm

5.0
4.5+ Eﬂ JlnnuHa npopocTtka
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Puc. 3. JIyimHa TpOpPOCTKOB 3XMHALIEU U TJIABHOTO KOPHSI
Ha 20 cyTKM 3KCIepUMEHTa in vitro (IUTaTeabHasl cpeaa
Mypacure—Ckyra)

Mean — cpenHee 3HaueHue; SE — cranmapTHas omnoka
CpemHero
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BO3pacTall UX aKTUBALMOHHBIN 3¢h(eKT Ha Mpopac-
TaHUE CeMSIH 3XMHaleu in vivo (Tadi. 2). I1pu atom,
eCJU B-aJlaHUH U ero AUTHIPOKCUITUIIPOU3BOTHOE
JBAIJI B 3TUX yc10BUsAX HE OKa3blBaJll KaKOTro-a1bo
MOJIOXKUTEJIbHOTO 3¢ deKTa Ha pa3BUTHUE TIPOPOCT-
koB, To KBX aeMoHCTpupoBall siBHbIe MpeuMYylle-
cTtBa. BeposTHO, aKTHMBHBI CTapT MpopacTaHus MO
NeiicTBeM [-aJlaHMHA MCYEPITbIBAET MUTATETbHBIN
MOTEeHIIMAJl CEMEHU, aMUHOKHCJIOTa OBICTPO pacxo-
JlyeTcs KJIeTKaMM, OoJibllle HE OKa3biBasl TOJIOXMU-
TeabHOTO 3¢ deKTa Ha MPOLIECChl pOCTa U PA3BUTHSI.

Ilpu paccmorpeHun MophodU3NOTOTUIECKUX
XapaKTepUCTUK pacTeHUM Win, MeTapOprUUEeCKHU BbI-
paxasich, nx ypoxaiiHoctu, KOX mokasain repcriek-
TUBHBIE pe3yabTaThl (puc. 3, 4). B akcnepuMeHTax in
vitro B-alaHWH yrHEeTaI MOJIOJIbIE PACTEHUSI: €r0 MPHU-
MEHEHUE 3aMeUISJIO POCT U pPa3BUTHE TIPOPOCTKOB 1
BJIEKJIO 3a c000ii ¢hopMUpoOBaHUE CIa0OpPa3BUTOM
KOPHEBOI CHUCTEMbl U HACTOSIIUX JIMCTHEB MaJIbIX
pa3dMmepoB. CpaBHEHME C XMTO3aHOM TaKXXe OKa3a-
JIOCh HE B MOJIb3Y B-alaHWHA: B TTEPBYIO HEIEITIO 9KC-
MepUMEeHTa in vitro B-alaHuH, 1eCTBUTENbHO, Ga-
TOTIPUSITHO BJIMSII Ha Mpoliecchl (OpMUPOBAHUS U
aKTUBHOTO POCTa MOJIOJIOTO KOPEIlIKa, HO B TaJIbHEl -
1IeM TPUBOANI K HEKOTOPOMY M3MEHEHUI0 MOpdo-
JIOTUYECKOTO 00JIMKa pacTeHUsI — YKOPOUYEHHO Ma-
JIOpa3BETBIIEHHOM KOPHEBOM CHCTEME.
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Puc. 4. Pa3zmepbl HACTOSIIMX IMCTHEB Y IPOPOCTKOB 39X~
Haueu Ha 20 CyTKM 3KCIIEpUMEHTa in vitro (TATaTeibHasI
cpena Mypacure—Ckyra)

Mean — cpenHee 3HaueHue; SE — cranmapTHas ommoKa
CpEIHETO
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B rcciaenoBaHusIX ToKa3aHO, YTO UCIIOJb30BaHUE
XUTO3aHa B Ka4ye€CTBE POCTOPETYJISITOPA BbI3bIBAET
yBeJIUYEeHUE JTMCTOBOU ToBepxHocTu [11, 33, 34] B
pesyJibTaTe HaKOTJIeHUsI (PUTOrOpMOHOB ayKCUHOB,
KOTOpbIE HAMIPSIMYIO BJIMSIOT Ha 3JOHTAIAIO KJIETOK
BEreTaTUBHOI YaCcTU MYTEM PACTSKEHUSI KJIETOUYHOM
cteHKU [35]. DTO MOXeT HEraTUBHO CKa3aThCs Ha
aHaTOMO-(PYHKIIMOHAJILHOM OOJIMKE pacTeHUS IIO
MPUYMHE UCTOHUYEHUS KJIETOYHBIX CTEHOK, OcJIadie-
HUS X MEXaHWUYeCKOI MPOYHOCTHU, a TAKXKE Hapylle-
HUSl apXWUTEKTYpbl KOPHS, Tll€ HAKOIJIEHUE ayKCu-
HOB, HAIIPOTUB, TOPMO3UT POCT U JEJIEHUE KJIETOK
[36]. B ycnoBusx in vivo KBX ctuMmynupoBai opMu-
poBaHue OoJiee pa3BUTOM HAI3€MHOIT 9YaCTH T10 CpaB-
HEHUIO C KOHTPOJIEM Ha BCEM MPOTSKEHUM 9KCIIepU-
MeHTa. [To MopdosiornueckoMy o0JIMKY MPOPOCTKHU
JNIAaHHOW JIMHUU HE OTJIMYAJIUCh OT KOHTPOJIbHBIX U
JIMIUPOBAIU MO 00BEMY HAI3€MHOI YaCTU B cEpeIu-
He 9KCIeprMMeHTa, a 10 pa3BUTHUIO (DOTOCUHTETUYE-
CKMX OpraHoB — B KoHI1Ie. TakuM obpazom, KDX cy-
IIIECTBEHHO HE MOBJMSJI Ha €CTECTBEHHBIN XOm po-
CTOBBIX TIPOIIECCOB, MPU 3TOM CHOCOOCTBOBAI
COXpaHEHWIO TapMOHUYHOTO pa3BUTUS pacTeHUM
aXuHaleu mypnypHoii. CTOUT TaKxKe OTMETUTh, UTO B
SKCIEPUMEHTE i1 Vivo IPOPOCTKU OMNBITHON JIMHUU
MPEBOCXOJUIN PACTEHUS, BbIPAIIIEHHbIE C UCTIOIb30-
BaHMEM XWTO3aHa, MO Pa3BUTUIO KOPHEBOI CHUCTE-
Mbl, HaI3eMHOI YacTu moGera u (OTOCUHTETUYE-
CKMX OPTraHOB B CepeIMHE IKCIIEpUMEHTA.

IIpoBenéHHBIE HaMU WCCIEAOBAaHUS HANISITHO
rokasaju, YTo XuMUUYecKast MoauUKals XUTo3aHa —
MEPCHEKTUBHBIN MyTh MPEOAOJIEHUS] €r0 HeloCTaT-
KoB. C y4éTOM HalllMX HAOJIOACHUIA 1 CBUIETENbCTB
B JIUTepaTypHbIX MCTOYHUKAX MOXHO YTBEPXKIATh,
YTO AJKWJITIPOU3BOAHBIE XUTO3aHA MOTYT YCIEIIHO
HCITOJIb30BaTbCsl B KAauyeCTBE POCTOPETYJISITOPOB C
GYHKIMSIMUA TOYBEHHBIX KOHAMLIMOHEPOB. Takue
oeszonacHble [37] arpoOMOTEXHOJIOTUUYECKUE Cpel-
CTBa HEOOXOAMMBI TIPU MTOUCKE METOAOB d3(PhEKTUB-
HOTO KYJIbTUBUPOBaHUS TTUILEBbIX U JIEKAPCTBEHHBIX
pacTeHUM, XXU3HEHHO BaXXHbI IpU pa3pabOTKe MjaT-
¢dopM 1J1s1 pa3MHOXEHUS PENKUX pacTeHUlt in vitro,
JUTSI COXpaHEHUST UCYe3alolINX BUIOB B KOJJIEKITUSIX
ex situ, TIO3BOJISIIOT MAaKCUMU3UPOBaTh (papmManeBTH-
YeCKOe M IHUIIEBOE MPOU3BOACTBO C €AMHUIIBI TLJIO-
IIaau MOCaJOYHON MOBEPXHOCTU, a 3HAYUT — CHU-
3UTh HArpy3Ky Ha 9KOCUCTEMY.

NCTOYHUK ®PUUHAHCHUPOBAHUW A

HccnemoBaHue BBITTOHEHO 3a CYET rpaHTa Poccuiickoro
Hay4Horo ¢oHma Ne 22-26-20068 (https://rscf.ru/project/22-
26-20068/).
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Axanemuxu 1.B. Kypuaros n A.I1. AnekcaHnpoB —
OIHU U3 OCHOBOITOJIOXXHUKOB JIET€HIAaPHOI'O COBET-
CKOro aTOMHOTO mpoekTa. MacuTad JUYHOCTH
Hrops BacuiabeBuya — HAYYHOIO PYKOBOIUTEIIS
MpOoeKTa, ero BbIAAIIMNNACS BKIad B HAYKy U 000po-
HocnocobHocTh CCCP oTpakaeT MOHYMEHTAIbHbBIH
nmaMsITHUK Ha momanu Kypyatosa B Mockse. K co-
KaJeHWIO, OH CIIMIIIKOM paHo cKoH4Yancs — B 1960 .,
Y MHCTUTYTOM, Ha3BaHHBIM B €T0 YeCTh, HA IIPOTSKE -
Huu o4ty 30 JIeT pyKOBOIMJI €TI0 APYT, CIIOABUKHUK
M TIpoJIoJKaTeb Beex ero aea — AHartonuit IleTtpo-
BUY AnekcaHapoB. OH cMOT He TOJbKO pa3BUTh Ha-
npaBjieHusI, 3ajioXeHHble Mropem BacunbeBuuem
(oT simepHO GU3NKKA U PEaKTOPHOIO MaTepruaaoBe-
JIEHUSI 00 TEHETUKU), HO U JaTh CTapT LIEJIOMY PSIIY
HOBBIX, CTaBIIMX OCHOBOM IjII MHOIMX OTpacyeid
NPOMBIIIIJICHHOCTA, a TakKKe HAallMOHAJILHOM Oe3-
OMNACHOCTH HAaIlIEl CTPaHBbI.

Onu 11u 60k o 6ok 30 et — HayuHag ¢ 1930 r.,
Korna Mosonoii ¢pu3uk Mrops KypuaToB 1mo3Hako-
MUJICS BO BpeMsl CBOeii KOMaHAUPOBKY B KueB ¢ Ta-
KMM € MOJIOJIBIM M TaJaHTJIMBBIM (pU3MKOM AHATO-
JueM AsiekcaHapoBbIM. 1o Bo3BpameHuu B JIeHUH-
rpan KypuaToB nmopekoMmeHaoBai ero A.M@. Nodde,
U C TeX TTIOp OHU CTaJIM BMeCTe paboTaTh B JIereHaap-
HoMm JleHuHTrpaackoM ¢usrexe. lo Hauama Benukoii

TATAPHCKWMU Annpeit IOpbeBuu — 10KTOp hU3UKO-
MaTeMaTUYeCKMX HaykK, coBeTHUK nupekTopa HUILL “Kyp-
YaTOBCKMIA MHCTUTYT”.

OTeuyecTBEHHOI BOMHBI KaXKIbIi U3 HUX 3aHUMAJICS
CBOMM HayYHBIM HanpaBieHueM: KypuyaTtoB — ¢pusm-
KoM sapa, AlekcaHOpoB — (PM3UKOM IOJIMMEPOB.
besycioBHO, Ha MPOTSKEHUM BCETO 3TOIO BpeMEHU

Anatonuii [TetpoBuu Anekcannpos (1903—1994)
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A.T1. Anekcannpos (cunut) ¢ b.A. aeBbiM B 1abopatopuu nosumepoB JIOTH, 1940 r.

OHHM MHOT0 OOIIAIUCh, HO IIEPBBIM UX OOIIUM JIEJIOM
CcTajo pa3MarHMYMBaHMWe KopabJieit jetoM 1941 1. B
repondyecku cpaxaromemcs: Cepacrtorione. AHATO-
Jquit TleTpoBUY 10 KOHIIA JHEW CUMTa]l 3Ty padoTy,
Oaromapsi KOTOpOil Ha MArHUTHBIX MUHAX HE ITOJI0-
pBaJjicsI HU OOWH COBETCKUI KOpadIb, cCaMOIf BaXKHOM
B CBOE >KM3HU.

W.B. KypuaTtoBa Ha3HaYMIN HAYYHBIM PYKOBOIM-
TeJIEM COBETCKOIO aTOMHOTO MpoeKTa, U B 1943 1. oH
yske mpu3Baj K corpygauuectBy A.I1. Anekcanaposa.
OnHu OBIIN PSIIOM BO BpeMsI BCEX KITIOUEBBIX COOBITHI
MEepPBOTO 3Talla Pa3BUTHS TIPOEKTA: UCTIBITAHUS TIep-
BBIX aTOMHOM 1 TepMOsIACpHOI 00MO, 3aITycKa mep-
poit ADC B OOGHMHCKE, CITyCKa Ha BOAY IIEpBEHIIA CO-
BETCKOTO aTOMHOTO MOABOMAHOTO (hJI0Ta MOABOTHOI
nonku “JIeHMHCKUiT KOMCOMOJI” M MEPBOrO B MUpPE
aToMHOTO Jiegokoina “Jleann”. Pemenue 3amaum pas3-
MEIIEeHUSI B KOMITAKTHOM TTPOCTPAaHCTBE MHOXECTBa
TEXHUYECKUX YCTPOMCTB M IPUOOPOB B paMKax 3TUX
MIPOEKTOB BO MHOTOM CTUMYJIMPOBAJIO Pa3BUTHUE CO-
BETCKOM MOJYMPOBOJIHUKOBOI IMTPOMBIIILIEHHOCTH.

IMTpu Anatomuu IletpoBuue B 1960 r. MHcTUTYT
atroMHoit sHeprun (MAD) ctam HocuTh umsi Kypua-
TOBa, U AJIEKCaHIPOB BO3IJIABJISLI 3TO OTPOMHOE Ha-
y4yHOe 0oObenMHeHue Ha mpoTsekeHuu 30 JjeT. YHu-
KaJIbHBIN JJI51 OTeUeCTBEHHOU HayKu (hakT: AJleKcaH-
JIPOB COBMeIall KOJIOCCAIbHYIO OTBETCTBEHHOCTb U
Harpy3ky Kak n1upektop KypuaToBCKOTO MHCTUTYTA C
pykoBonctBoM Akanemueit Hayk CCCP c¢ 1975 no
1986 T.

Nwmsa A.T1. AnexcaHapoBa CBSI3aHO MPEXIE BCETO
C aTOMHBIM (hJIOTOM, “OTIIOM” KOTOPOTO €ro II0 Ipa-
BY HapeKJIM caMU MOpsIKU. IMeHHO OJ1aromapsi eMy B
97Ol chepe (B YaCTHOCTU, B aTOMHOM JIEAOKOJIbHOM
¢more) CCCP mornan m ob6orHain He Toiabko CIIA,
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HO U Bechb Mup. Ero orpomHast 3aciyra — Iepexof
aTOMHOI1 SHEPreTUKM OT IIEPBOrO, MO CyTU, IIPOTO-
TUMA IIPOMBIIIIEHHOTO peakTopa, 3amyIIeHHOIo
KypuaToBbiM B OOHUHCKE B 1954 T., 10 MolIHelIei
HaAyYKOEMKOII oTpaciau, odOecliedrBaBIICi 3Hepruei
MOTPEOHOCTU TOPOIOB U KPYITHEHIINX ITIPOU3BOACTB.
B 1960—1980-¢ rombl AJIeKCAaHAPOB cO3dal CeThb
SIAePHO-(PU3NIYECKUX MHCTUTYTOB T10 BCeil CTpaHe.
OH coyeTan B cebe YHUKaIbHbIE CLIOCOOHOCTH Opra-
HM3aTopa HayKW U HAyYHYIO MHTYHLMIO. Bo3rinaBus
AH CCCP, oH 4€TKO BBIIEIUII caMble TTIEPCIICKTUB-
Hble Ha TOT MOMEHT HampaBjJIeHUS: MUKPO3JIEKTPO-
HUKY, JJa3epHbIE TEXHOJIOIMM, CUHXPOTPOHHO-HEM-
TPOHHBIE Y TEHETUYECKIE UCCIIENIOBAHUS, BBEISI UX B
KpYT rocyaapCTBEHHBIX UHTepecoB. IMEHHO MO3TO-
My O00JIMK COBPEMEHHOI pOCCUIICKOI HAyKK BO MHO-
roM 06T cpopmupoBaH A.T1. AnekcaHIPOBBIM.

B 1970-x — navane 1980-X romoB BO BCEM MUpE
Ha4yaJIOCh pPa3BUTHE MUKPOIJIEKTPOHUKU — T'OHKA, B
KOTOPOM MBI 3aHMMAaJIM XOPOIIUe ITO3ULIUN. AHATO-
it [lerpoBuy Kak npe3uneHT AH CCCP 3anmycTun
rOCyIapCTBEHHYIO IPOrpaMMy 1O Pa3BUTHUIO MUKPO-
2JIEKTPOHUKHU, MOHMMAas, HACKOJbKO OHa BaXKHa.
B xoniie 1970-x romoB B paMKaX pa3BUTHUS HOBBIX
MEPCIIEKTUBHBIX TEXHOJIOTMYECKUX HAIIPABICHUI 110
naHuuatupe E.I1. BenmxoBa um npu IoagepxkKe
A.Tl. Anexcanagpona ObLI opraHn3oBaH HayyHo-uc-
cJIeTOBaTEIbCKHUI EHTP MO TEXHOJIOTMISCKIM JIa3e-
pam B llaType. 3neck Hapsny ¢ pyHIaAMEHTATBHBIMU
HCCJIENOBAaHUSIMU pa3padaThIBAIMCh TEXHOJIOTMYE-
CKHUE JIa3epbl ¥ COOTBETCTBYIOIIAs TeXHUKa. B 3TOT
Xe mepuon 1o mHunuatuse AHartonusa [lerpoBuua
OBLI IaH CTApT CO3JAHUIO YHUKAJIBbHOI CUCTEMbI TEX-
HOJIOTMYECKOI0 HAKOIMTEIbHOTO KoMmIuiekca “JIu-
Torpaduss peHTI€HOBCKAasI Ha CHMHXPOTPOHHOM WC-
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TouHMKe”. [ 3TOro OBUI IIOCTPOEH IIPOMEIIIICH-
HBIIA CUMHXPOTPOHHBIN MCTOYHUK B 3ejieHorpane (B
HayuHo-ucciemoBaTeIbCKOM UWHCTUTYTE Gu3nue-
ckux 1mpo6iaem um. @.B. JlykuHa, HbIHE BXOISIIEM B
cocraB HUII “KypuartoBckuit mactntyr”) m Kypua-
TOBCKUI cieIUaIN3MPOBAHHBIN UCTOUYHUK CUHXPO-
TPOHHOTO M3IydyeHus B MOCKBe.

BaxxHO MOTYepKHYTh, UTO AJIEKCAaHIPOB BO3IJIaB-
a1 Axkagmemuio Hayk goiarux 11 mer. Ilo mHeHuio
MHOTHUX, OH CTaJI OMHUM U3 JIyUIIUX Ipe3uaeHToB AH
CCCP 3a Bcio €€ nucropuio. Bpemst ero pykoBozucTBa
aKameMMell COBITAJIO C pacIIBETOM HAYKW U TEXHUKU B
CoserckoMm Corose. AHaTouuii [TeTpoBuY OBLI BBICO-
JaimuM aBToputeToM U 111 pykoBonctBa CCCP, n
11T yI€HBIX. IMEHHO B 3TOT TTEPHO TT0 €0 MHUIIH -
aTMBE U TMPU NOMACPKKE PYKOBOIACTBA CTPaHbI OBLIO
CO3IIaHO MHOXECTBO HOBBIX MHCTUTYTOB, OPUCHTH-
pPOBaHHBIX HAa Pa3BUTHE HOBOI HAYKW 1 TEXHOJIOTHIA.
B 1984 r. B AH CCCP 1nipu HerocpeacTBEHHOM yya-
ctum A.Il. AnekcangpoBa o6pa3zoBajiochk HOBoe OT-
nejeHne MHOOPMATUKH, BEIYUCIUTEIFHOM TEXHUKU
U aBTOMaTU3alluU, B KOTOPOM 3aHUMAaIUCh UHGOP-
MAaIlMOHHBIMHA TEXHOJOTHSIMU, MUKPOIIEKTPOHU-
KOI, a B MAJIbHEMUIIIEeM — KBAHTOBBIMU TEXHOJIOTUSIMU
U1 UCKYCCTBEHHBIM UHTEJIJICKTOM.

ITomuMo Toro, uto A.I1. AnexcaHapoB ObLI BbIAa-
IOIIMMCS YIYEHBIM-UTHXEHEPOM, OH KMBO UHTEPECO-
Basicst UcKyccTBOM. B 1950—1960-e ronmsl, B miepuon
YHUKAJBHOTO SIBJIEHUS B OOILIIECTBEHHON U KYJIbTYp-
HOM XW3HM HaIleil CTpaHbl — OTTEIleNIM, OOJbIIoe
3HaAYCHME IIPUOOPpEIN ToMa KyJIbETYphl KypyaToBcKo-
To MHCTUTYTA, a TakKe B JlyoHe, OOHMHCKE U IPYTUX
3aKpHITBIX B TO BpeMsI ropoax 1 Imoceénkax. UMeHHo
TaM IIPOXOIMJM YHHUKaJIbHbIE BCTPEYU, OOIIEHHE
YYEHBIX C TMCATENISIMU, TO3TaMU, apTUCTAMU U MY-
3pikaHTamMu. Kypyarosckuit JIK Obu1 ogHUM U3 ca-
MBbIX U3BECTHBIX TUIOIIAI0K, HA €ro CIIeHEe BHICTYIIAIN
JIy4IlIMe MPpeaCcTaBUTEM COBETCKOU KyIbTyphl. AHa-
tommit IleTpoBMY aKTWBHO ITOAAEPKMBAJI 3TO Ha-
MpasjieHue, IIOKPOBUTEIBCTBOBAJ eMy. VIMEHHO 10-
3TOMY CETOAHSI JOM YYEHBIX KypyaTOBCKOTO MHCTHU-
TyTa HOCUT €TI0 UMHI.

AkanemMuk, TpyXabl repoii ColMaimcTuyeckoro
tpyna, npe3uneHT AH CCCP u nupexktop MHcTUTYTA
atoMHoit sHeprun — A.Il. AnmekcaHmpoB oOGmaman
OrPOMHBIM aBTOPUTETOM, ObLJT OJIMIIETBOPEHNEM CO-
BETCKOIf HAyKM U CUCTEMHI B 1Iej1oM. HecorygaiiHo ero
n30pain 0ObEKTOM TOHEHU B CBSI3M C MHUMOM BU-
HOM 3a aBapmio Ha YepHoObLIbCKONM ADC. YepHO-
OBbLIb CTall B KAKOM-TO CMBICJIE HE TOJIBKO TEXHOJIO-
TAYEeCKOU aBapueif, HO U KaTacTpodoil Bceil coBeT-
CKOIf crcTeMbl, niueonorndeckoii oomooit mogq CCCP,
WCKIIOYUTEILHO YIOOHOI MJISI pacKpydyMBaHUSI 00-
pasa MJoxo yIpaBJisieMOi CTpaHbl, OTIACHO ST MU-
pa. JlerengapHas durypa AjieKcaHApOBa OKa3ajiach
OIHOI M3 COCTaBJSIOIINX ITOCTYEPHOOBIIBCKON MC-
Tepuu. OH ymep 3umoii 1994 r., B camblii pasrap “au-
XUX AEBSIHOCTBIX — MIPOBAJIbHBIX JIET 1 IS HAYKH, U
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11 Beeit Hameit crpanbl. K coxaneHuio, B ocie -
HUE TOAbI er0 UM HE3aCTy>KEHHO 0Ka3aJ0Ch B TEHMU,
YTO CBSI3aHO C OOIIMM IIEPUOAOM OE3BpEMEHBSI, IO -
MEHBI XW3HEHHBIX LEHHOCTEH, OPUEHTUPOB IS
MoApaXkaHus y MOJIOAOTO ITokoeHnst. CeroaHst uaer
MPOLIECC BO3BpAILlEHUsI K HCTOKAM, BO3POXKIEHUS
nHTepeca K ucropun Poccnu, K Hayke U €€ BBIIAIO-
LIMMCS TESATENSIM.

Amnartonuii [leTpoBrud AjIeKCaHIAPOB — HECOMHEH-
HO, sipyaiiliasi JMYHOCTh, BEJIMKWI YUEHBIN, WHXKe-
Hep, OpraHu3aTop HayKW U MaTpUoOT, TOPIOCTh U clla-
Ba Hallei ctpaHbl. HeT HE0OX0AMMOCTH TiepecKas3bl-
BaTh B CTaThbe BCIO e€ro ouorpaduio, HO KIIOUYEBbIC
3Tanbl €r0 MHOTOTPAHHOM NeITETbHOCTU U HEKOTO-
pble UHTEePECHbBIE MU30Abl CTOUT HAITOMHUTb COBpE-
MEHHOMY 4HuTaTeso. ABTOp maHHo# crathu, A.1O.
larapuHcKkuii, MHOTO JIET MpOpadOTaBIINI MOMd Py-
koBoactBoM A.Il. AnekcannpoBa B KypyaToBcKoM
WHCTUTYTE, MOAENUJICS 31eCh CBOMMU BOCIOMUHA-
HUsiMU. Takke B HE€ BOIIUIM OTPBIBKU M3 BOCIIOMU-
HaHuit camoro AHaTtonus [lerpoBuya 1 ero Kosier o
pa3HbIX 3Tanax uX MHOTOTPAaHHOM NeSTeIbHOCTU Ha
0J1aro cTpaHbl U MUpa.

Ynen-xoppecnondenm PAH M.B. Kosaavuyk,
npeszudenm HUII] “Kypuamoeckuii uncmumym”
Axademux PAH I' 4. Kpacnukos,

npe3udenm PAH

“ZKn3Hp Bcerma HomKHa HANOJNHITHLCSI WHTEpEC-
HOM, HAIIPSIKEHHOM paboToii”.

A.Il. Anexcandpos

AJekcanapoB u aromHas oomo0a. M.B. KypuaroB
npusiiek A.Il. AnexcaHapoBa K aTOMHOMY TIPOEKTY
yxe B 1943 r. Anaronuto IleTpoBuuy 610 Mpemsio-
>KEHO 3aHATHCI OYE€Hb TPYIHON COCTABJIAIOLLIEH ITPO-
eKTa — OJIHUM 13 BO3MOXHBIX HalpaBJIeHUI pa3ae-
JICHUSI U30TOIIOB. B cBOMX BOCIOMMHAHUSIX OH ITH-
cam: “Korma g yXe Bcepb€3 3aHSJIICS ypaHOBOM
TeMaTUKOM U Mepelés rmoa HayanbcTBo Mropst Bacu-
JIbeBMYa, Y MEHSI C HUM OBLJI MHTEPECHBII pa3roBop.
4l Torma ckasam eMmy, 4TO COIJIaC€H paboTaTh B 3TOM
HampaBJIeHUM, HO Y MEHS eCTb JBa IMOXeJIaHUs: He
paboTaTh HEIIOCPEACTBEHHO Hag 60MOOI 1 pa3 B TOLY
nMeTh MecIuHBIN oTirycK” [1, ¢. 114]. Kak monrBep-
XKnan AjnekcaHapoB, KypuaToB corinacuicsi, U 3TU
MpOCHOBI IIOYTH BceTda BBIMOIHSIINCE. He ocTamock
OOBSICHEHUIi, MOYEeMy OH BBIABUHYJI YCJIIOBHE IIPO
OoMOy, a TpenrnojioKeHUsT U JOTaAKU BbIHECEM 3a
CKOOKHU.

Pa6ots mo Tepmonuddy3HomMy pasaeneHnuIo n3o-
TOIIOB ypaHa OBICTPO MOKAa3ajM €ro Ype3BbhIYAlTHYIO
sHeproéMkocTh. Korma ObUIM YE€TKO oOIpeneeHbl
3((peKTUBHbIE TEXHOJIOTUM pEeIIeHUs] TPOoOIeMBbl
pasaeneHus n3oronon, Mrops BacuinbeBud mpemio-
xkun AHatonuio IleTpoBuuy BKITIOYUTBCS B 3a1ady
CO3/IaHUSI PeaKTOPOB-HApAOOTYMKOB TUIYTOHUS, U
9Ta MpoBUAYECKas HOes B OydoylleM oIIpeaeimiia
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A.T1. AnekcaHapoB (BTOPOIi ClieBa) ¢ WieHAMU 9KHIaxa MOABOAHOM jJoaku, 1936 T.

“aToMHBIN BeK AjekcaHapona”. IlepBblii peakTop-
HapabOTYMK ILTyTOHUS ObL1 3amyiieH KypyaTtoBeiM B
uoHe 1948 1., 3aTeM OrpomMHO€ AEJI0 II0 CO3TaHMIO
pPEaKTOPOB ILTYTOHUEBOM IMTPOMBILIJIEHHOCTH CTPAHbI
MOCTEINEHHO IIepelIo K AJIEKCaHIPOBY.

C 1946 r. A.T1. AnekcaHapoB 3aHUMAJT ITOCT -
pektopa MHctutyra ¢Pusmueckux mnpodiem AH
CCCP, a BecHoit 1948 r. O6bUT YTBEpXAEH Ha JOIK-
HOCTh 3aMeCTUTeNIsI HayajdbHUKa Jlabopatopuu Ne 2
AH CCCP u HazHaueH HayYHBIM PYKOBOIUTEJIEM
MPOMBIIIJIEHHBIX PEaKTOPOB-HApPaOOTUUKOB OpY-
KeHHOro TUIyToHusl. B 3TOT mepuon 3aBepliaiuch
paboThI MO MOHTaXYy TEePBOTO MPOMBIIIIJIEHHOTO pe-
akTopa “A”. Crenyiolmnii peakTop pa3padarsiBayics
yXe TIof ero pykKoBoACTBOM. IToToM Kaxablii rom
BBOJIWJIM MO OJHOMY MPOMBIIIJIEHHOMY peakTopy, a
TO 1 1o a8a. 3a 1948—1965 rr. 66110 TTOCTpOEHO 13 TIpO-
MBIILJIEHHBIX YpaH-rpaUTOBBIX peakTopoB B Uesi-
ouHcke-40 (apiHe — O3€pck), Tomcke-7 (HbIHE —
CeBepck) u KpacHosipcke-26 (HbiHe — 2Kene3Ho-
ropck). I3 HUX msTh He TOJILKO HapabaThIBaIU OpY-
KEWHBIN ILTYTOHUI, HO X1 CHAOXKaIN 3JIEKTPOIHEPIr-
el 1 teruioM Tomck-7 u KpacHosipck-26 [1].

Bce a1 Togbl AlTleKCaHAPOB KaK HayYHBI PYKO-
BOAUTEIb HATIPaBJAESHUS IIPOMBIILIEHHBIX PEeaKTOPOB
NpUHUMAJI HEMOCPEICTBEHHOE YYacTHUE B BOIIPOCAxX
X TIPOEKTUPOBAHUS, MycKa U 3Kcrryatauuu. OH He
0osJIcd B34Th Ha cebOsd OTBETCTBEHHOCTHb 3a BCE: OT
GU3NKN aKTUBHOI 30HBI M €€ KOHCTPYKTUBHOI Ha-
IEXHOCTU OO0 ONTUMHU3ALUU CTPOUTEIBLHBIX KOH-
CTPYKLIUI, CUCTEM 3HEPro- m BomocHaOxeHUs. Ta-
KM 00pa3oM, He 3aHUMAasiCh KOHCTPYKIIMEH simep-
HOTO OpYyXWHsl, YUYEHBII BHEC OrPOMHBIN BKJIAI B

BECTHUK POCCUNCKON AKAIEMHUU HAVK

TOM 93

CO3MaHue JIs1 HETo AEISIIIerocs MaTepraia — IIyTo-
HUSI — W TIPONOJIKAJT HAyYHOE PYKOBOICTBO 3TOMN
KJIIOUEBOI OTpaciiblo SIAEPHOI TIPOMBIIIJIEHHOCTU
MpakTUYECKN BIUIOTh OO IOCTUKEHMsS IlapuTeTa
snepHbix apceHaioB CCCP u CIIIA.

Anekcanapos u ¢uiot. AHatonuii [1leTpoBud BcIio-
MUHaI: “DTo ObLIO O4eHb AaBHO, B 1933 romy. OnHa-
Kbl KO MHE B JJaGopatopuio nipuién Aopam ®Eqo-
poBuu Modde 1 npuBén ¢ coboil TByX MOPSIKOB...
BTy IpUHSATHI BCSIKME MEPBI 171 TOTO, YTOOBI Orpa-
JIIUTh TaBaHU OT TOABOAHBIX JOAOK... BBIJIO HECKOIb-
KO CJIyJaeB TaKMX HallaaeHWi Ha 6a3bl ¢iiota. Hy u
CTaJIi 3TW TaBaHM 3arpaXxnarb ceTsIMU... Y pedsn 1mo-
1IJJa O TOM, YTOOBI [JIsl Hallero aoTra, KOTOPhIA B
5TO BpeMsI HadaJIl BOCCO3MaBaTh, VIS HETO pa3pabo-
TaTh TaKME CIIOCOOBI, YTOOBI JIOMKU MOTJM TIPOXO-
INTh Yepe3 ceTeBble 3arpaxaeHus” [1, c¢. 56]. Torma
UM OBIT CO3daH 3JIEKTPOAYTOBOIT TIpope3areib Ipo-
THUBOJIOJOYHBIX CETeBBIX 3arpaxaecHuit “Com”, mc-
nbeITaHHBIN B CeBacToIofie U J0Ka3aBIIUii CBOIO 3¢h-
(EKTUBHOCTb.

3aTeM BO3HUKIIAa HEOOXOIMMOCTD pa3pabOTKH Me-
TOJIOB 3aIlIUThl KOpabJyieil OT MMH, KOTOopasi yBeHYa-
Jach ycriexoM. Takum obpaszomM, emié 1o Hayajaa Be-
Kot OTeuyeCcTBEeHHOM BOTHBI METOJ 0OMOTOYHOTO
pa3MarHMYMBaHus ObUI IpU3HAH MOPSIKAMU U IPU-
HST Ha BOOpyXeHHUe K Havainy 1941 r., KoHe4HO, He
0e3 “corpoTtuBiieHUs cpenbl”’. O6 3ToOM ITMcan oguH
13 JTI0OMMBIX YYeHUKOB AHaTtonus [leTpoBuua, Bum-
HbIH KypuaToBckuii pusuk H.A. UepHoriékos: «Ero
3HAMEHUTHBIE pabOThI 0 pa3MarHUYMBaHUIO KOpad-
Jieft (3aluTe OT MarHUTHBIX MUH) OBLIM BCTPEYEHbBI
“B INTBIKA~ MHOTMMHU NPEICTAaBUTEIIMU KOMaHOO-

Ne 7 2023



696

BaHMs GJIOTa U TEXHUIECKUX c1yk0. A.Il. mpuiuiock
MPWIOXUTh TPAHANO3HBIE YCWINSI, YTOOBI IIPEOI0-
neTh 3T0. KoJUIeKTUB JIEHMHTpaaCcKX (PU3TEXOBIIECB
COBMECTHO C MOPSIKaMU OCYIIECTBUIN I'PaHANO3HYIO
paboTy Ha MHOTHMX (IoTax Mo pa3MarHMYMBaHUIO U
cracyiu He OTHY COTHIO KopabJieii. 3a 3To UM BeJIuKast
yecTh» [2, ¢. 57, 58; 3-5].

Bckope HacTana mopa aToMHOTro ioTa, U AHATO-
quit I[letpoBuu BcriomuHai: “Hy, Hanpumep, unes
cIeJiaTh MepPBYI0 aTOMHYIO HMOABOIHYIO JIONKY Y Hac
BO3HMKJIA ellg¢ B MHCTUTYTe DusnpobiaeM, mpumep-
HO B 48 romy. brina cmenana JOBOJMBHO MOApOOHAas
npopadoTKa, KaK MOXET BBIINISIAETh PEaKTOp TaKoi
MaJIeHbKUI, KOTOPBIit JIETKO yMeCTUTh Ha Jioake. Ho
HaM 3TO 3allpeTUIU JeaTh TOTrIa, YTOObl KOHIIEH-
TPUPOBATh YCUIMS Ha IJIaBHOM 3agade. A IT0TOM, KO-
Ia Y HAC BCE 3TO yXe MOILIO, TO pa3pellrind Ieii-
CTBOBaTh B 3TOM HalpaBjieHuu Toxe. M BoT Torma
OblIa pa3paboTaHa, elg B MHCTUTYTe Pusnpobiem,
ujes SIIePHOrO peakTopa BBICOKOTEMIIEPATypHOTO, C
reJveBbIM oxJiaxaenuem” [1, c. 168].

B 1950 r. 8 CIIIA 6b11a yTBepKIeHa KopadiecTpo-
uTeJIbHAs MMporpaMma, IpeaycMaTprBaBllas CTpOU-
TEJBCTBO ATOMHOM TOABONHOMN JIOAKU: 3aKJjiaaKa
“Haytunyca” cocrosiiach B 1952 1., a BBOA B 9KCILTY-
arauuio B 1954 r. CoBeTckoe pyKOBOJICTBO HE COOM-
pajioch oTcraBaTh. [locyie ycCHemHoro MCHbITaHUS
MIEPBOI COBETCKOI aTOMHOI1 00MOBI B 1949 1. Hayana
pa3BopauyMBaThCsl paboTa Mo KopabeJbHBIM aTOM-
HBIM BHEeproycraHoBKam. B HosiOpe Toro xe roma Ha-
YUYHO-TeXHUYECKUil coBeT mpu CrelkKoMuTeTe II0o
nHuuatuse M.B. KypuaToBa paccMoTpen v moaaep-
>KaJl MOAroTOBJIeHHbIE B Jlabopatopuu U3aMepuTEIb-
HbIx mpuoopos AH CCCP (JIMITAH — tak ¢ 1949 o
1954 r. HazbiBaJicst KypuaToBCKUii MHCTUTYT) COO0-
paXeHUsI 0 BO3MOXHOCTU CO3[JaHUSI aTOMHOTO JIBU-
raTeJsis 1Jisl Kopabsieii (MpUMeHUTEIbHO K MOABOAHOM
JIoIKe) B TpEX BapuaHTaX: C BOASIHBIM, ra30BbIM U
KUJKOMETAUIMYECKUM  OXJIAKIeHUEM. AHAaTOJUi
IleTpoBuu ObLT Ha3HAYEH HAYYHBIM PYKOBOOUTEIIEM
CEeKTOopa, 3aHMMaBIIErocsi pa3padOTKOi Kopadeib-
HBIX PEaKTOPOB.

B urone 1952 r. 1.B. Kypuaros u A.Il. AnekcaH-
npos BMecTe ¢ H.A. loinexkanem oopatunncs B [1pa-
ButenbcTBO CCCP ¢ mpemioxxeHueM NPpUCTYIUTh K
pa3paboTKe U CO3JAHMIO MEPBOIl OTECYECTBECHHOM
MOIBOIHOM JIOOKM C DHEPTOCUIOBBIM KOMILJIEKCOM,
HMCIOJIB3YIOIINM aTOMHYIO SHEPIUI0. 31eCh YMECTHO
CHOBa OOpaTUTHCSI K BOCIOMMHAHUSIM AHATOIUS
ITeTpoBuua: “MBbI HayaIu 3aHUMATHCSI 3TUM OCEHBIO
52 roga, Korga s NOACTPEIUICS U JexXal B OOJbHU-
1e... B aTo BpeMs kak-To nmpuexan ko MHe Urops Ba-
CWJIbEBUY M CKa3all, YTO, 3HAYMUT, 3Ty TEMATUKY MBI
ceiiyac MMeeM IIpaBo pa3BUBaTh... MeHs Ha3HAYWIN
PYKOBOIMTEIEM 3TUX padoT. MBI Hayaim B 52 rony,
oceHplo. IlpnuyéMm Havamu B BBICIICH CTEIIEHU Ha-
XaJIbHO. 3HauuT, Ha3Ha4YuJIu Ham Takoe CKb Bo ria-
Be c¢ IleperymoBeiM Bmamumupom HwukonaeBuuewm.
OueHb, HAOO cKa3aTh, TOJIKOBLIM KOpaOIeCTPOUTEIh
ObLI, 3aMevaTelIbHBI. M mMeBIIMii TakKoif HacTos -
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II1i1 ONBIT ITOABONHUKA, ITOTOMY YTO OH y4aCTBOBAaJI
B MCITAHCKOM BOIHE KaK MOABOMHMK. VM BOT, MBI C
HUM Hadaium padorath. M moHayamy OBITO OYEHB
cMelIHO. MBI HUYEro He MOJIKHBI ObLIM COOOIIaTh
UM O HallIMX yCTpoucTBax misd Hadaia. Ho MBI emé
caMM He 3Ha/Iu, KaK Mbl Oynem aejiaTtb. Ho 4ToOnI Bcé
JIeJIO pa3BUBAJIOCH, MBI C HUM JOTOBOPWJINUCH TaK: BOT
MBI OCTaBJIsIeM Takoe Oeloe MECTO Ha YepTexe, B
3TOM OeJIOM MecTe OymeT CHIETh Hallla YCTaHOBKA,
OHa OyIeT BECUTh CTOJBKO-TO TOHH, MU OHa OyIeT
MMETh LIEHTP TSKECTU BOT B 3TOM TOYKE, a OTTYyna Oy-
JIET BBIXOOUTH TPyOa-mapoIIpoOBO, JaxKe ABa Iapo-
IIPOBOJA, KOTOPbIEC, 3HAUNT, HY>KHO OYAET LIEIUISITH K
TypOuHe... B Hauane pa3pa®boTKu MBI IIepedpajin, Be-
pPOSITHO, IBa JeCsITKAa pa3HbIX BapMaHTOB peaKkTopa.
OueHb TpyAHO OBUIO CKa3aTh, HA KAKOM M3 HUX OCTa-
HoButhea” [1, ¢. 168, 169]. B urore, xorma Hayaaach
pa3paboTKa uaeun peakKTopa ¢ BOASHBIM 3aMeIIATeE -
JIeM Ha CWJIbHO OOOramgHHOM TOIUIMBe (KCTaTu,
Anaronuii IlerpoBuy mucai: “Ho y Hac B 3T0 Bpems
He ObLIO HUKAKUX CBEICHUM OTHOCUTEIBLHO TOTO, Ka-
KOe pellleHre NMPUHsIM aMmepukaHubr” [1, c. 169]),
yXe TIepBbIe YCIICIIHbIE IIaru MPUBEIN K AadbHel-
IIEMY Pa3BUTUIO IIPOEKTA.

IlepBoHayaTbHO OCHOBHOM 3amayeil 3KCIepu-
MEHTaJIbHOTO KOpalJisi CTaBUJIOCh HAHECEHUE YIapOB
MO MPUOPEXHBIM pailoHaM BEPOSITHOTO MPOTUBHU-
Ka, IJI 4ero IpoeKTUpoBajach (aHTacTUYECKast
Topneaa Kanuopa 1550 MM, criocoGHast HECTU TEPMO-
SIIEPHBINA 3apsia ToTmallHUX rabaputoB. B okoHua-
TeJIbHOM BapuaHTe JIoJKa Oblja cHaOXeHa Topre-
HBIM OpPY:KMEM, TTpeIHa3HAYaBIIMMCS JIJIST OOPBOBI C
0OEBBIMU KOPAOISIMHU Ha OKEAHCKUX KOMMYHMKAIIN-
sx. 3aknanka nepsoii B CCCP aToMHO#I MOABOAHOM
noaku (AILJT) cocTostnack B ceHTs10pe 1955 1., a 3Ha-
MEHUTasl 3aIMCh B BAXTOBOM XXypHaJie “BIepBbIe MO~
JIy4deH Iap 0e3 yIist u Ma3yTa” ObLIa CIejaHa B alpe-
se 1958 r. Kak TOYHO IoaAMETUI IIEPBBI IIOMOIITHUK
Anaronus IletpoBruuya BO BceX €ro ITOCIEIYIOIINX
dnorckux neinax H.C. XnonkuH, “Ha ¢JioTe ObLI
MPOU3BEAEH TEXHUYECKMUII TepeBOPOT, aHaJOTrhy-
HBII IEpeXoay OT MapycHOTo (JioTa K maposomy” [6,
c. 581].

A.Tl. AnekcaHIpoB B CBOMX BOCIOMMHAHUSIX
dakTHUeCK oIucaJl MOMEHT, KOrJa W3 co3aaTrelist
IIEPBOr0 aTOMHOI'O ABUTATEIS AJIs1 TOABOMXHOI JIOIKHU
OH MpeBpaTWICAI B “OTLia aTOMHOrO0 ¢jioTa” CTpaHBL:
“H nonky B 57 romy cIrycTiau Ha Bony... Ype3Boruaii-
HO BaXKHO OBLIO TOrIa TO, YTO MBI MOIIM, U HE UMES
J10Ka3aTeJabCTB, HO IIPOCTO I10 HAallleMy YOeXXIeHUIO —
€CJIM MBI CYUTAIU, YTO YTO-TO YK€ CTOUT MyCKaTh B
IPOMBIIIIEHHOCTD, TO, XOTSI OITLITHL Y HAC eIlIE HEe TO-
TOBBI, HO MbI CUMTAEM, YTO OHM KOHYATCS TaK-TO U
TaK-TO, HAM 3TO pa3pemanock. Mu1 — 3T1o Mrops Ba-
cubeBUY, 51, BanaukoB ToT ke, Manbsimen, Cnas-
ckuii, IlepByxuH. BoT Bcs aTa Kommanus. Eciau Mbl
BBIXOJMIM ¢ pelieHneM CoBeTa, UTO BOT cIeJiaTh Ta-
KYIO-TO Belllb, TO HaM 3TO MoATBepxKaanu. Korma Mbl
CTPOWJI TIEPBYIO JIOAKY, TO MHE OBLJI 3aaH BOIIPOC —
KakK I CYUTA0, MOXHO JIM EPEXOIUTh K CTPOUTEIIb-
Ne 7
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ctBy cepun. S ckaszanm Ttak: Hamo mMerh B BHUIOY, UTO
HUKAKOTO OIThITA O paboTe yCTaHOBKU HeT. S yoex-
JIEH B TOM, YTO B Hell KOE-4TO OKaXeTCsI IUIOXUM, U
NpuaETCs ero 3aMeHUTh. Ho s yOeXXIEH Takke B TOM,
YTO OCHOBA BCsI ocTaHeTcsl. M1 mo3ToMy cyuTalo, 4To
HET pUCKa CTPOUTH cepuio. M cTaim cTpouTh cepuio.
¥V Hac Ha cIIeyIOLIniA TO MOCe CITyCKa ITepBOi JI0/I-
K1 OBLT10 y2Ke ueThipe jJoakmu” [1, c. 171].

Pasymeercs, mpm skcruryatanym AITJI ¢ mapormpo-
W3BOISIIMMU ycTaHOBKaMu BM-A 1iepBoro nokoJie-
HUSI BBISIBIJIMCH U3bSIHBI (HEOOCTATOYHAS HAIEX-
HOCTb MaporeHepaTOpOB U Majblili S3HEPreTUYEeCKUn
3arac peakTopoB, IIPUBOAUBIINE K YaCThIM Ilepe-
rpy3KaM SIIepHOTO TOILIMBA), TOTPEOOBABIIIME OT Ha-
YYHOT'O PyKOBOIUTES OBICTPHIX pelnenuii. Ho yxe K
cepenune 1960-x rogoB 1 B yctaHOBKe BM-A, 1 B pe-
aKTopax CJIEAYIOIINX ITOKOJEHMI IJIaBHbIE HEOOCTAT-
KM OBLIM ycTpaHeHHl. Bcero mo koHna 1960-x romos
ObBLIO MOCTPOEHO 55 JIOIOK MNEepBOro ITOKOJIEHUSI.
Mounomnonnsa CIIIA B 3T0if 0677aCTM BOEHHOM TeXHU-
KM Oblta nukBuaupoBaHa. [Ipu sToM AJleKCaHIpPOB
OBLI HAYYHBIM PYKOBOIUTEJIEM HE TOJBKO PadoT II0
CO3IaHUIO SIIEPHBIX YCTAaHOBOK, HO M OIPOMHOIO
KOMILJIeKca APYrux pa3paboToK, COIMYTCTBYIOIIUX
POXIeHUIO Kopabieil HOBOro Kjlacca, — OT BOOpYXe-
HUSI, TUAPOAKYCTUKM, KOpaOJIECTPOUTEIbHBIX BO-
IIPOCOB BIUIOTH J0 Iu3aiiHa KaloT JIMYHOTO COCTaBa.

B Henpexpamiamolieiics roHkKe BOOPYKEHMIA OT
KaxXIoro Iocienymoolnero mokojeHus AILJI Tpe6oBa-
JIUCH TIOBBIIIIEHHBIE BOJOM3MEIIEHNE U MOIIHOCTb
SHEPTreTUYECKUX YCTAaHOBOK, OOYCIOBJIEHHBIC HOBBI-
MU BUAAMU OPYKMsI U TabapuTaMm paKeTHBIX OTCE-
KoB. I'oj10BHOIT KOpadJIb BTOPOTO MOKOJICHUS BOLIET
B cocTaB ¢ytota B 1967 r. Ero BomomsmeleHue co-
CTaBJISIO YXKe 9.6 ThIC. T IPOTUB 5 THIC. T Y IPOEKTOB
MepBOro MOKoJIeHUs. JIsT BTOPOTO TTOKOJIEHUS ObLIa
pa3paboTaHa CBOsI peaKTopHasi yctaHoBka BM-4 ¢
MOBBIIIEHHBIMHM HAAEKHOCTHIO X PECYpCcOM pabOTHL.
Takum obpa3zom, Kaxmoe (B TOM YHUCIIE U TTOCTIEAYIO-
1Iue) TOoKOJeHWe UMeJIO CBOI YHU(DUIIMPOBAHHYIO
PEaKTOPHYIO YCTAHOBKY — OJIecTsIee TOCTIKEHUE
e€ cozmaTesieil 1 HaydYHOI'O PYKOBOIUTEJSI, OKa3aB-
11ee OrpOMHBII 3KOHOMUYECKUI 3(DdEKT Ha cyno-
CTPOUTEIBHYIO IIPOMBIIIIEHHOCTh. CepuitHOE CTPO-
WUTEJIbCTBO JIOAOK BTOPOTO IMOKOJEHMS ITPOHd0JIKa-
Jock 10 1992 1. OHU oCcTaIMCh CAYXKUTh (PIOTY U B
XXI B.

B Hauane 1970-x rogoB OblJIa ycTpaHeHa HEOOXO0-
JUMOCTb TIpeoloJieHUsT pyoexeit TpOTUBOJIOI0UYHOM
o6opoHbl. Co3naHne MEXXKOHTUHEHTAJIbHOM paKkeThl
MoOpckKoro 6asupoBanHus 1o3Boauio AIlJl cosep-
maTh 60eBoe MaTpyJMpOBaHUWE B MpUJIETAIOIIUX K
tepputopuur CCCP mopsx. [logBomHbie paKeTOHOC-
1Ibl CTAJIM HAMEHEE YSI3BUMbIM KOMIIOHEHTOM CTpa-
Termyecknx cui. PeakrtopHast ycranoBka OK-650
MoutHocTbio 190 MBT (1151 cpaBHEeHUSI, MOIITHOCTD
YCTaHOBOK TIpeabIayImx rmoxkogeHuit — 70—90 MBT)
obecrieunsa aTOMOXOMY BBICOKYIO MOABOIHYIO CKO-
pPOCTb, @ CUCTEMBI IITYMOIIOJIaBJIEHMS CEIaIU ero ca-

BECTHUK POCCUNCKON AKAIEMHUU HAYK

TOM 93

697

MbIM “HeCIBIIIMMBIM” 13 coBeTckux AITJI. B 1976—
1989 rT., TO ecTh emig npu ku3Hu AHatonus IleTpo-
BUYa, ObUTIO TIocTpoeHo IecTh AITJI aToro mokoJie-
Hus. OH AeCTBUTEIBHO GBI CO3aTeIeM TPEX ITOKO-
JISHW aToMHOTO (JTOTa CTPAHbBI, U ceifyac, Korna pe-
aJlbHble O4YepTaHus NpUOOpeTaeT YyxXe IIsAToe
MOKOJIEHUE, MOPSIKU BCE €II€ TIOMHST, KTO 3aJIOXKWI
OCHOBHI OTEYECTBEHHOTO aTOMHOTO (JIoTAa.

Korma B CIIHA 1 CCCP 11oaBIMCh IEpBBIEC aTOM-
Hble TOABOAHBIC JIOAKMU, POXIECHUE HaIBOIHBIX
aTOMHBIX CYJIOB CTaJIO TONLKO AejioM BpeMmeHHU. Ilep-
BEIIT B MUpe aToMoxor, “JIeHnH” OBbIII MPUHST B DKC-
IuIyaTamuio B aekaope 1959 r. AMepukaHCKuUit aTOM-
HbIii Kpeiicep “JIoHr-buu” Bowén B coctas ¢JioTa B
1961 r. IToxgrmcanuoe B 1953 r. mocranosiaeHme Cos-
muHa CCCP o 1mpoeKTupoBaHUM M CTPOUTEIILCTBE
aTOMHOTO JIeIOKOJIa IJIst APKTUKM, TIOATOTOBJICHHOE,
ecTecTBeHHO, 1o Tmpemrioxenuio M.B. Kypuarosa,
A.TI. AnekcaHapoBa U pyKOBOIMTEJICH OTEYECTBEH-
HOM TMPOMBIIUICHHOCTH, WMEJO JIOOOMNBITHYIO
npensictopuio. ITo ommucanmio B.I. ITomornx — omn-
HOro M3 IJIaBHBIX MOMOIIHUKOB AJIEKCAaHIApPOBa B
aToM neiie: “22 mMast 1947 r. [IpaBUTENbCTBO TPUHSIIO
HOBBIM IIJIaH, IIPEIyCMaTPUBAIOIINIA CO3MaHNE MOIII-
HBIX JI€TOKOJIOB, CIIOCOOHBIX 00ECIIEeYUTh CKBO3HOE
miaBaHue no CeBepHOMY MOPCKOMY IIyTU TpaHC-
MOPTHEIX cyOB... B 1948 1. paboTa Hax MpOeKTOM Jie-
JIoKoJia TIpUOJIMKalach K 3aBEPIISHUIO... HO YK€ B
1950 1. Bc€ 3TO OBIIIO OCTaHOBJIEHO. B cBsI31 ¢ HauaB-
IIUMCs mepruoaoM xoaoaHoit BoiiHbl IIKb 66110 Te-
PEKJII0YeHO Ha co3naHue Kpeiicepos... B 1953 1. y Hac
yXXe TOJHBIM XOIOM IUIA pPabOThl IO CO3HAHUIO
aTOMHOI1 moaBomHOI Jtoaku... Co3maBajiach yBEpeH-
HOCTb, UTO PEaKTOPhl aHAJOTUYHOIO THUIIA MOXKHO
OyIeT C yCIIeXOM IIPUMEHSTh Ha CyJaX MHUPHOIO Ha-
3HavyeHus. UIMEHHO 3TO U II03BOJIMJIO BBIIATH C IIPE-
JIO3KEHUEM O CTPOUTENBCTBE aTOMHOTO Jiegokona” [7,
c. 99]. EcTtecTBeHHO, HAayYHBIM PYKOBOOUTEIEM ObLI
Ha3zHaueH akageMuK A.Il. AnekcaHapos.

KcraTtu, B ynrciie HECKOJIBKUX pacCMaTpUBaeMbIX
BapMaHTOB I'PaxkJaHCKOTO aTOMHOTO CyqHa ObLIa Ja-
K€ COXpaHUBLIAACA B UCTOPUU DK30TNYECKasA NACA —
CHAaOIUTh AaTOMHBIM ABUTaTeeM (iarMaH KUTOOOM-
Hoit pnotummu. Ilpecexkio e€, Mo-BUIMMOMY, HEXe-
JIaTeJIbHO GJIM3KOEe COCeICTBO MUPHOIO aToMa M TMo-
JIydaeMoi TIpOOyKLMKU. B uTOre OCTaHOBUIUCH Ha
aTOMHOM JISIOKOJIE, M 3TO pellIeHue CTalo Cyab0o-
HOCHBIM.

Korma BecHoit 1956 1. ¢ TpuGyHbl XX cbe3na
KITICC HM.B. KypyaTtoB BbI3Bajl OXMBJICHHUE B 3aje
nH@opMaLreil 0 TEXHUYSCKOM ITPOEKTe JICAOKOJIA C
aTOMHBIM JOBUTATeIeM, KOTOPEI “OydeT mIpOBOIUTH
cyna mo CeBepHOMY MOPCKOMY ITyTH, B3JaMBIBas
nén, 6e3 MOoMoJIHEHUS TOIUIMBOM B TedeHue 2—3 net”
[8, c. 469], ero 3akianka Ha crareie AIMUpanTeii-
ckoro 3aBoja B JleHuHrpazae yxe Oblia 61m3ka. Oce-
Hb10 1958 I. cocTostnack I1 2KeHeBckast KoHbepeHIIUs
10 MUPHOMY HCITOJIb30BAHUIO aTOMHOM SHEPIUHU, TIe
A.Il. AnekcaHapoB IpeacTaBuil OJIECTSIINA, IO 00-
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Amnatonuii IletpoBuy Asekcanapos u Mropb Bacunbesnu Kypuatos, 1956 1.

1IeMy MHEHMIO, TIOKJIa/l O CO3MaHUU aTOMHOTO JIeA0-
Koja. OcoOblii MHTEepeC BHI3BAJIO pellleHUe MOCTPO-
HUTb aTOMHOE CYyIHO 6e3 MpeaBapuTeIbHOM 0TpaboT-
KU SIIePHOM DHEPreTUYECKOIM YCTAHOBKY HA CTEHIE-
npototurnie. Ha sTto Anekcanapos oTBeuai: “Ha ie-
JIOKOJIe TPU peakTopa, W B ciydyae OTKa3a OTHOTIO U3
HUX JIEAOKOJI CBOUM XOOOM MOXKET BBIUTU U30 JIBOOB.
KoHeuHo, prcK ecTb, HO Belb 6€3 prcKa U KEHUThCS
Henb3s” [9, c. 192].

AtoMHoOe JtemokonocTpoeHue ¢ AHaronuem Iler-
poOBHYEM BO IJIaBe€ ABUTAJIOCH AajbIlle, HO 3TOT IIyTh
He ObLI 1€TKUM. IlepBeHen — negokon “JleHuH” — 3a
30 jet mpowmén 6ojee 650 ThIC. MAJIb U MPOBENT BO
JIbAax OKoJo 4 Thic. cynoB. [1ooBUHY CBOEro cpoka
9KCIUTyaTallud OH ObUI €IMHCTBEHHBIM TIpakKIaH-
ckuMm atomoxomoMm B CeBepHoMm JlemoBuTOM OKeaHe.
OnmHako K KOHIy “BaxXThl” MEPBOTrO TpazkIaHCKOTO
CyIdHa C SIA€pPHbIM ABUIraTeJIEM COBETCKMIA aTOMHBIN
¢JIoT pacnonarai yxke BOCEMbIO JIEIOKOJIaMU U Ofi-
HUM TPY30BbIM aTOMHBIM CyTHOM — JIMXTEPOBO30OM
“CeBMopyTh”. B 3TOM, HECOMHEHHO, COCTOMT
OrpoMHas 3aciiyra AJIeKCaHApPOBa IIEPel COBETCKUM
HaponoM. EMy mpuHamiexaT cioBa, CKa3aHHBIE B
JHU pacuBeTa HA3€MHON SJAEpPHOM SHEPreTUuKU
(1976): “PaboThl, CBSI3aHHBIE CO CTPOUTEIHLCTBOM
aToMHOTO (p10Ta, BOT yXKe 40 JIeT SIBJISIIOTCS INIaBHBIM
JIEJIOM B MOEM KM3HU M OCTAaHYTCSI TaKOBBIMH IO
KOHILIa fHeu moux” [9, c. 411].

AJleKcaHIpOB W siiepHas JHepreTuka. B HosiOpe
1949 1., mpakTU4YecKu cpasy ke Iocje IepBOro 1c-
NBITAHUSI COBETCKOM aTOMHOM OOMOBI, IJIaBHBIM
mTab aTOMHOTO IIpoeKTa cTpaHbl CennajbHbIA KO-
murteT 1pu CoBetre MuHUCTPpOB CCCP BhImaét mopy-
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yeHue: “B uensx M3bICKAaHUST BO3MOXHOCTEH HC-
MOJIb30BAaHUSI aTOMHOM 3HEPTrMUd B MUPHBIX LIEJISIX
(BO3MOXHOCTH pa3pabOTKU IIPOSKTOB CUJIOBBIX
YCTaHOBOK U1 ABUTATEJIeil ¢ MPUMEHEHUEM aTOMHOI
DHEPIrUM)... PACCMOTPETh BOIIPOC O BO3MOXKHBIX Ha-
npaBjJeHUSIX padbOT B 3TOI 007aCTH U CBOM COO0Opa-
JKEHUS B MECSYHBII CPOK JOJOXUTh CrelaJbHOMY
komutery” [10, c. 9].

Cnucok y4€HBIX, KOTOPBIM 3TO OBbLIO ITOPYYEHO,
ectectBeHHO, Bo3miaBui M.B. KypuaroB — mmmep
aTOMHOTO MpoOeKTa, ciieqoMm 3a HUM A.Tl. AnekcaH-
JIpOB — HAYYHBIN PYKOBOIMUTEIb MOYTHU BCEX UMEB-
LIUXCSl TOTAA B cTpaHe peakTopoB. [locie aToro no-
HagoOWJIOCh OKOJIO MSATU JIET, YTOObI MOCTPOUTH
TIePBYIO B MUPE aTOMHYIO 3JIEKTPOCTAHIINIO. AHATO-
mmii TTerpoBuy nucan: «Torma MHOTME SHEPTETHUKU
CMESITINCh Hal “UTPYyIIKON (pU3NKOB”, Jaxke MHOTHE
YYaCTHUKM aTOMHBIX pa3pabOTOK CUMTAIU, YTO 3TO
becniepcriekTuBHO. OnHako Mropb TBEpIO Bepus B
Oynyliliee aTOMHOM 3HepreTuku» [9, c. 37].

B 1956 r. Ha ucropuyeckom XX cwhesge KITCC
N.B. KypuaToB BBICTYITHII C UCKJTIOUYUTEIIHHO CMEJION
NporpaMMoii CO3MaHUS B CTpaHe ITOJTHOMACIITaOHOM
SIICPHOI SHEPTeTUKU. A B 3TO BpeMsl B OTIeIe siaep-
HBIX peakTopoB A.I1. AjlekcaHapOBa y>Ke BOBCIO IILJ1a
pa3padoTKa IIPOEKTOB SIASPHBIX PEAKTOPOB IJIsI DJIEK-
TpoctaHuuii. [lepBele IpeaIoXkeHWsI IO BOIO-BOISI -
HoMYy peakTopy Wit ADC (Ha 6a3e pa3BepHYBIIMXCS
padoT MO0 aTOMHOI IOABOAHOI JIOAKE) MOSIBUJINCH B
1954 r. KypuaToB u AjleKcaHIpOB, KOIJa Y HUX ObLia
TaKasi BO3MOXXHOCTb, IIJIM IJISYOM K IIJIedy B ejIe CO-
30aHUSI COBETCKOM SIIepHOIl 3HepreTuku. Tak, Ko-
HEYHO, ObLIO U B TSDKENBINM Mepuond, KOTOPbIi crpa-
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W.B. Kypuartos u A.T1

BEIJIMBO Ha3BaTh “mociaenHuM Ooem KypuartoBa”.
OHU BeJIM €r0 BMECTE.

B naugane 1959 r. npencenarens Iocmiana CCCP
MPEMIOXKUI TIPaKTUUECKN CBECTU Ha HET U 6e3 TOro
CKPOMHYIO MpOrpamMmy, B KOTOPOIi OCTaBaJloCh He
0oJiee TIOJJOBUHBI MPOJAEKIapupOBaHHOTO XX Che3-
nom. TocruiaH xoTesl COKpaTUTh KOJUYECTBO CTPOSI-
IIIMXCSI PEAKTOPOB C ABYX IO OAHOTO, TIEPEHECTU CPO-
KM, a TOTOM U COBCEM CBEPHYTb CTpOUTENbCTBO Ho-
BoBopoHexckoilt ADC. Bc€ 210 6bU10 HeCTydailHbIM
B YCJIOBUSIX OCTPOIi HEXBATKU PECYPCOB, UTO OTJIUYHO
nmoHumanu B [IpaButenscTBe. @aKTUYECKHU 3TO O3HA-
4aJjio OTJIOXXE€HHBIN KOHell BCeil poXkaarolueics saaep-
HOW HEPreTUKMU cTpaHbl. BblK 3aaelicTBOBaHbI BCe
apryMeHTbl, CIIOCOOHBIE MO0Ka3aTh OIIMOOYHOCTH
npemjiaraeMoro peieHusi. MHTepecHo, 4To Haubo-
Jiee BaxkHbIe MuchMa KypuaToB n AjleKcaHIpOB IO/ -
TIMCHIBAJIA BABOEM — BUIMMO, 3Ta TAKTUKA OblIa 3(-
¢dexTuBHOl. TakuMm okazajlocb U camMoe pe3yabTa-
TUBHOE, KaK TOTOM BBISICHWIOCH, OOpallleHue K
A.H. Kocsiruny. ITpuBeaéM BbIIEpXKKY U3 TJIaBHOTO
u nocieaHero (MoHb 1959 r.) coBMecTHOro odpaiie-
Hus: “HeobxommmMo paccmarpuBath Boporexkckyio ADC
KaK OMbITHO-TIPOMBILIIJIEHHYIO YCTAHOBKY, OTKpPbIBa-
IOLLYI0 JOPOTYy KPYyMHOMY HampaBiIeHWIO0 aTOMHOI
SHEPTreTUKU — BOAO-BOASHBIM peakTopaMm. B aTom
HalnpaBJI€HUU Mbl UMEEM YXe OMbIT... Mbl cUMUTaeM,
YTO BTO HaIMpaBJI€HUE aTOMHOI SHEPTreTUKU JOIXKHO
MMETh OOJIBIIIOE OyayIee... YIUTHIBAsI BCE N3JI0XKEH-
HOe, Mbl HacTaMBaeM Ha TPOJOIKEHUM HA4YaTOro
ctpoutenbcTBa BopoHexckoii ctanuuu” [11, c. 28].
Kareropuueckuii BoiBoA B nucbMe K KOCBITMHY O
TOM, YTO CTPOUTEJbCTBO HOBOBOPOHEXKCKON CTaH-
UM U U3TOTOBJIEHUE O0OPYIOBaHUS IJIsl HEE 3allUTn
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4

. AJIeKCaHIIPOB C TOYKOM

HACTOJIBKO MaJIEKO, YTO TpeKpallleHue CTPOUTEb-
CTBa OBLJIO OBbI TEXHMYECKH ¥ 9KOHOMMYECKH Hellele-
Cco00pa3HoO, BEPOSITHO, CHITpajl PEIIAOIIyI0 POIb B
no6ene. ITor Mbl 3HaeM, M 3TO CTAJIO HPOILIATbLHBIM
nomapkoM KypdaroBa OyayliiM IMOKOJIEHUSIM aTOM-
LIIUKOB.

[lepsriii 610k HoBoBOpoHExkKCcKoiT ADC ¢ peak-
topoM BBOP-210 (kcTatu, caMbIM MOIIIHBIM Ha TOT
MOMEHT 3HEPreTUUYECKUM pPeakTOpPOM B MHpE) ObLI
3anyllieH o pykoBoactBoM AHarousivs [lerpoBuua B
1964 r., yxe 6e3 Urops BacunbeBuua. B manbHeii-
IIeM UMEHHO AJIEKCAaHAPOB CMOT MOTHSTH MUPHBIA
aTOM JI0 YPOBHSI HEOThEMJIEMOI YaCTU SHEpPreTUde-
CKOTO TIoTeHIIUana cTpaHbl. CeroIHs SHEPTUIO MpPo-
M3BOIMT yXe 11ecToii 6,10k HoBoBopoHexkcKoit ADC
¢ peaktopomM BBOP-1200. bnaaromapss Tomy, 4TO B
KoH1e 1950-x romoB ymaaaoch MPOAOIKUTH PabOTHI
10 KOPHYCHBIM BOJOOXJIAXIAEMBIM PEaKTOpaM, 3TO
HaIlpaBJIEHUE U CETOMHS BBICTYIIAET JIMLIOM POCCHIA-
CKOIi 1IEpHOM SHEPreTUKMU.

Cnenyer mo6aBUTh, YTO B MEPHO TTOATOTOBKU K
nycky mnepBoro 01oka HoBoBoponexckoit ADC
(1964) A.I1. AnexcaHapoB 03a0OTUJICSI TEM, YTOOBI
BHEIPUTH HA CTAHIIUM OIIBIT, TTOJYYEHHBIN TIPU CO-
3MaHUU U OCBOCHUM aTOMHBIX TMOABOMHBIX JIOAOK U
JienoKoJioB. 2ZKECTKME paMKU CEKPETHOCTU UCKJTIoYa-
JIV TOCTYM CHELMAIMCTOB TPaXXIaHCKON SHEPreTUKU
K BaXHBIM 3HaAaHUSIM KOpabOeJbHOTO HarpaBJICHUS.
Yacto emMHCTBEHHBIM KaHAJIOM Tlepeadyi COOTBET-
CTBYIOLIIUX CBEICHUU OBIIM peKOMEHIAIMM AHATO-
qus IlerpoBuya. OgHaKO OIBITOM 3KCIUTyaTalluU
YCTAaHOBOK MOABOMHbBIX JIOJOK BOCIIOJb30BaThCS BCE
K€ yIaJoCh: TIPU MTOATOTOBKE TIePBOIA TPYITITEI HAyd-
HBIX PYKOBOOWTEJCH 3HEpPromycka MepBOro 0jioka
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HosoBopoHexkxckoit ADC deTbIpe “TpakIaHCKHUX
arominuka” KypyaTOBCKOro WHCTUTYTA IIPOILUIA
MOJHYIO ITOArOTOBKY Ha pabGoyeM MECTE CTapllero
MHXeHepa-olepaTopa peakropa Ha Ha3eMHOM IpO-
TOTHUTIE TIOABOIHON JTOAKMU.

Paszymeercsl, 3HaHUS W ONBIT, HAKOIUICHHBIE TIPU
SKCIUTyaTallud TIPOMBIIIUIEHHBIX peaKTOpOB-Hapa-
OOTYMKOB OPYKEMHOTO TUTYTOHUS, HAYYHBIM PYKO-
BOJIUTEJIEM KOTOPBIX, KaK OTMEUYaJOoCh BBIIIE, CTaJl
AJleKcaHApOB, ObLIM B3SIThl HA BOOPYKEHUE TIPU CTa-
HOBJICHUY OTE€YECTBEHHOI sinepHoit aHepreTuku. Ha
5TOM 6Ga3upoBajach U pazpaboTka peakTopa AM mis
nepBoit ADC. Torga xXe paccMaTprUBaJIMCh HarpaB-
JICHUS ABYXIIEJEBBIX PEaKTOPOB, KOTOPHIE MOTJIM OBl
coYeTaTh BBIPAOOTKY 3JIEKTPOSHEPTUU M HaKOILIe-
Hue rayToHus. [lepBrolii Takoil peakTop, DU-2, co-
3naH B 1954—1958 rr.

PazBuTre TPUHUMIIMATIBHBIX KOHCTPYKTUBHBIX
pemieHmnit, BHeIpEHHBIX Ha OO0HMHCKOM ADC, B UTO-
re OrpaHUYMIIOCh IBYMSI peaKTopaMu (He CUuTasi He-
0OJIBIIION OTIBITHOI aTOMHOM TeTUIoLeHTpaau Ha Yy-
KoTKe — brnmbounckoit ADC). D1o 6bIIM aBa 610Ka
tina AMbB Benosipckoit ADC momHocteio 100 u
200 MBrT. Biaoku mipopa6otanu ¢ 1963 mo 1983 r. u
¢ 1967 o 1990 1. COOTBETCTBEHHO.

CosnaHue 6eCKOPITyCHBIX KaHAJIbHBIX BOAO-Tpa-
(GUTOBBIX PEAaKTOPOB TIOILIO MO HECKOJIBKO MHOMY
nytu. A.Tl. AJleKcaHIpOB CTOSUT Yy UCTOKOB HOBOTO
pEaKTOPHOTO HallpaBJIeHUs, Ha4alo KOTOPOMY ObLIO
noaoxeHo yxe mocie cmept M.B. KypuaToBa. Ero
KOHLENIMS Oblia mpemioxeHa B MAD go 1965 r.
npodeccopom C.M. DeiitHOeproM npu yyactTu AHa-
tosius IlerpoBuua. B CCCP B To BpeMs UMeJICsT YHU -
KaJIbHBIN OIBIT CO3JaHUSI U BKCILTyaTalluM KaHajlb-
HBIX TIPOMBIILIEHHBIX ypaH-TpacUTOBBIX, a TakKXkKe
TPAHCIIOPTHBIX Y TMEPBbIX IHEPIeTUUECKUX KOPITyC-
HBIX BOJAO-BOJSIHBIX peakTopoB. OIHAKO HE XBaTajlo
MOUIHOCTEM JIJIs1 MaCCOBOTO MPOU3BOACTBA TMpeeb-
HO KPYITHBIX TpaHCHOPTa0eJbHBIX KOPITYCOB U Mapo-
reHepatopoB BBOP.

B UucTuTyTe atomHoii sHepruu um. M.B. Kypya-
TOBa COBMECTHO ¢ HaydHo-McciienoBaTelIbCKUM U
KOHCTPYKTOPCKUM MHCTUTYTOM 3HEPrOTEXHUKU ObI-
Jla BeIpaboTaHa mepBasi KOHUEIIMS SHepreTUYeCKOro
KaHaJILHOTO BOOO-rpadMTOBOrO peakTopa ¢ y4EToOM
OTEYECTBEHHOI'O I MUPOBOTO OIKITA, IIO3BOJISIBILIAS,
B YAaCTHOCTH, PagMKaIbHO PACIIUPUTL IIPOU3BOI-
CTBEHHYIO 0a3y sIIepHOI SHEPreTUKHU Oaromaps oT-
Ka3y OT YHUKJIbHBIX KOPIIYCOB PEAKTOPOB U TSIXKE-
JILIX TaporeHepaTopoB. Pasymeercs, mis mpuHuU-
MaBILIMX TOTrIa pelleHus JUll OYeHb BakHa OblLia
BO3MOXHOCTH (BIIPOYEM, BIIOCJICACTBUM HE pea-
30BaHHAasI) IBYXIIEJIEBOTO PeXMa TAKUX PEaKTOPOB C
HapabOTKOM opyXeiHOTO TUTyTOHUS. B pe3ynprare B
IMoctanosiaenue CoBeta MunuctpoB CCCP 1966 r.
O MaclITaOHBIX IIaHax cTpouteabcTBa ADC 10
1975 r. ObUIO yXX€ BKJIOYEHO CEpUIiHOE TPOU3BO/I-
ctBO peaktopoB PBMK paxe 6e3 nmpenBapuTeIbHOTO
co3maHusi peakrTopa-miporoturia. IlepBbrii 610K
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A.Tl. AnekcaHIpoB ¢ MUHHUCTPOM CpPEIHEro MalllHO-
crpoenust E.T1. CnaBckuM, koHelr 1970-x romos

PBMK-1000 Ha Jlenmnarpanackoii ADC BOIIET B CTPOit
B 1973 1., ak 1978 1. ObLJ10 BBEJECHO YK€ I1eCTh OJIOKOB
PBMK. Takas crieiika mopjekjia 3a OO0t IMMpoeKT-
HBI€ OLIMOKM, HE BCE M3 KOTOPHIX YIAJIOCh YCTPAHUTh
MOAEPHM3AIMNEH YK€ CTPOSIIINXCS M IKCIUTyaTHpye-
Mbix ADC. [locne yCrenrHoro ocCBOeHMsI TOJIOBHBIX
osoxkoB Ha HoBoBoponexckoit 1 benosipckoit ADC
MOosIBUJIach peajibHasi 0a3a 11 IMepBOro aMOUIINO3-
HOTrO IJIaHa — BBOJIa B IeMICTBUE aTOMHBIX CTaHLIMIA
MOIIHOCTBIO 0KOJIO 12 MiTH KBT B meprion 1966—1975 rr.
HayuyHnoe pykoBoICcTBO paboTaMU O BOJO-BOISTHBIM
peakropam BBOP u Bomo-rpaduToBBIM peakTopaM
Bo3ioxuian Ha KypuyaToBCKUiT MHCTUTYT, 2 MUHUCTP
cpenHero MmamuHocTpoeHus E.IT. CnaBckuii Ha3Ha-
yui A.T1. AnekcaHapoBa HAyYHBIM PYKOBOOUTEIEM.

31ech YMECTHO IIPUBECTU OIMCAaHWE CTWIISI Hayd-
Horo pykoBoncTtBa Anaronus IlerpoBuua, manHoe
BBIJAIOIIMMCST YYEHBIM B 00JIaCTH SIIEpHOIT BHepre-
tuku B.A. Cunopenko: «Eciu Urops BacuiibeBuu
KypuaToB B moBcemHEBHOI paboTe Hal MpoeKTaMu
MPOMBIIUICHHBIX SIIEPHO-3HEPreTUYEeCKUX yCTaHO-
BOK YK€ He y9acTBOBaJI (UTO BOBCE HE MCKITI0YAJIO €TI0
MOCTOSTHHOE BHUMAaHMeE K paboTe, BAUSTHUE HA ITPUH-
LIATIMAJbHBIE HAYYHO-TEXHUUECKHUE pEIIeHUsI U ca-
MO€ pelIUTEIbHOe BMEIIATeIbCTBO B peaid3alMio,
pa3BUTHE U NIPU3HAHUE SIIEPHOIl SHEPIreTUKU U CO-
31aHKE €€ TOJIOBHBIX 00BEKTOB), To AHaronuii Ilet-
poBUY AJIEKCAaHIPOB YKPEIUISUT aBTOPUTET HAYYHOTO
No 7
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PYKOBOJCTBA JE€TATbLHBIM 1 TTOCTOSTHHBIM y4acTUEM B
pelIeHun Bcex MpOoOJeM CO3IaBaEMbIX KOHCTPYK-
ouii. Ero spymuiimm xBaTtano Ha Bc€, 3To ObIT “MH-
XeHep” ¢ OOJIBIIOI OYKBBI, CO3aBaBIINIT BOKPYT Ce-
0s1 HayYHO-WHKEHEPHYIO IIIKOJIY BBICOKOTO YPOBHS 1
BBICOKOII OTBETCTBEHHOCTU. XapaKTepHbIM B €r0
cTuiie “pyKoBOACTBa” OBLIO TO, YTO AHaTonuii Ilet-
pPOBUY MOT OIOOPUTH pe3yJbTaT pabOThI, JUIIb JTUY-
HO TIPOCJEAUB KaXIyIO JUHUIO Ha YEPTEXKE U Kax-
LI BBIBOJ B 00OCHOBaHUM peleHUsI. OT 3TOTO CTH-
JIsT paboTBl €My TpYOHO OBLIO OTOWTU Jaxe B
YCJIOBUSIX PE3KO YBEIWUMBAIOIIETOCS 00BbEMaA pabdoT,
yBEJIMYEHUST KOJIMYecTBa pa3pabaTbiBaeMbIX 00beK-
ToB. OH IMMOHUMaJI HEOOXOAMMOCTh, HO C TPYAOM BOC-
NPUHUMAJ peaJbHOCTh CO30aHMS “CHCTEMBI”, 0bec-
MeYrBarolleil CTOJIb e OTBETCTBEHHOE BHUMaHUE K
KayecTBy pe3yjbTraTa pa3paborku. Takas cucTema
co3iaBajach XKM3HbIO, HO, K COXaJIEHUIO, 3TO €ro
0eCIoKOMCTBO 3a 3(OEKTUBHOCTD “CUCTEMBI” B ITO-
cJienylolleM BO MHOTOM OITpaBOBIBAJIOCH» [12, c. §].

OO01Iee pyKOBOACTBO SIAEPHOM DHEPTreTUKOM OT
Hay4yHBIX pa3paboOTOK 10 CTPOUTEILCTBA U IKCILTya-
tauuu (6opbba 3a mepemady CTaHLWII B Ipyroe Be-
JIOMCTBO ObLla €II€ BOepedau) TOTAa OCYIIECTBIISIIO
MUHUCTEPCTBO CpPEOHETO MAaIIMHOCTPOEHUSI (TakK
OBLIO TIEpeMeHOBaHO [1aBHOE yIIpaBlIeHNE BpeMEH
atroMHoro mnpoekrta B 1953 1.). Ilon pykoBoacTBOM
muHuctpa Cpeamaina E.I1. Crasckoro ymnaiocek co-
30aTh SACPHBIA M TEPMOSIACPHEII apceHall, obecIie-
yuBaBmuii mapurtetr ¢ CIIA. Ycunusamu orpaciu
OBUIM pa3BUTHl OCHOBHBIE HAIIpaBJICHUsS SIePHOI
HaYKHM ¥ TEXHOJIOTUM U pa3HOOOpa3HbIe 00JIAaCTH HC-
MOJb30BaHUSI aTOMHOM OSHEPruu: HCCIeI0BaTeIb-
CKME YCTAaHOBKM, BOCHHBIN U TpaxkgaHCKUI GJIOT,
siIepHasi 9HepreTuka 1 MHoroe apyroe. Ha passurtue
BCEX 3TUX HAIIpaBJICHUIA OrPOMHOE BIIMSHUE OKa3all
aKageMUK AJICKCaHIPOB.

B xonne 1970-x ronoB B CoBeTckoMm Co103€ roto-
BUJIACh HOBasl IIporpaMMa pa3BUTHS SIIEPHOI SHep-
retuku. OHa Obuta mpuHsTa B 1980 r. 1 npenycMar-
puBazia BBoa B 1981—1990 rr. 67 miH KBT aTOMHBIX
MOIIIHOCTEM, a TaKKe CTaBIa 3agady K 1993 . mose-
ct MmomHocTH ADC 1o 100 mutH KBT. C opnieHTHpOM
Ha 3TOT OTPOMHBIN YPOBE€Hb SIIEPHOM DHEPTETUKU
HaYaJIMCh PaGOTHI IO PA3BUTUIO MPEINPUITHIA sIIep-
HOTO TOIUIMBHOTO LIMKJIA U AaTOMHOT'O SHEproMalii-
HocTpoeHusi. [lporpamMma mpeaycMaTtpuBajia obec-
Me4YeHrue BCero NMpUpoCTa MPOU3BOACTBA 3JIEKTPO-
SHEPTUM B EBPOIIEMCKOM YacTW CTpaHBI 3a CYET
SIIEPHBIX SHEPIrOMCTOYHUKOB. Torma ObUIO peaan3o-
BaHO 0KoJ10 29 I'BT simepHBIX MOIIIHOCTEM (MEeHee Mo-
JIOBUHBI 3alUIAaHUPOBAaHHBIX K 1993 1.), 3aMeTHas
4acTb KOTOPBIX “ylIna” B APYIMe CTPaHbl. DTOMY
MpeaiiecTBOBaja paboTa 1o (popMUPOBAHUIO OOILIE
CTpaTeruy pa3BUTUS SIIEPHOI SGHEPTETUKU, OTNIpeae-
JICHWIO e€ TEeXHWYECKHMX HallpaBJIeHUH U CIIOCOOOB
obecrneyeHusT TOIUIMBOM. AJIEKCAHIPOBY KaK aBTO-
PUTETHOMY HOCHUTEIIO 3TOM UAECOJIOTMH ObLIO JOBE-
pPEHO MPEICTAaBUTH SIIEPHO-3HEPreTUYECKYIO CTpaTe-
M0 MUPOBOMY cooblecTBy B [eHepallbHOM aapece
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(mporpammHoM gokiane) VII MupoBoMmy sHepreTu-
YEeCKOMY KOHTpECCy, BIIEpPBbIE COCTOSIBIIEMYCS B
Mockse [13].

AstoputeTr A.Il. AnekcaHapoBa KakK Hay4YHOIO
PYKOBOOUTES SIAEPHON DHEPreTUKM CTPaHBI IIPO-
SIBWICS 1 B co3MaHUM MeXBeTOMCTBEHHOIO TEXHM-
YeCKOro COBE€Ta II0 aTOMHBIM 3JIEKTPOCTAHIIUSIM,
YUpEeXIEHHOTO nmocTtaHoBleHueM CoBeTa MUHUCTPOB
CCCP B 1971 r. Anaronuit IleTpoBuY OBLT yTBEp-
KIEH ero mpencenareaeM. CoBeT UMe MpaBo MpU-
HHUMAaTh pEelIeHUSs, UCTIOJTHEHNE KOTOPBIX OBITIO 00sI-
3aTeJIbHBIM [IJISI BCEX MUHUCTEPCTB U MPEAPUSTUIA.
B ero cocraB BolIi nepBbIe PYKOBOANTEIIN BEIYIITNX
MUHHUCTEPCTB M OpTaHU3AlINi1, CBI3aHHBIX C SIIEPHOIM
SHEPreTUKOM: 5 MUHUCTPOB (M MmpeacenaTelieil roc-
komuteToB) CCCP, 10 akaieMHKOB 1 YJI€HOB-KOP-
pecnonaentoB AH CCCP, 19 pykoBomguteneit HUN,
Kb u mpoekTHbIXx opranusauuii. o ocenn 1986 T.
COBET pacCMaTPUBAJI M pellajl BasKHEeH e BOIIPOCHI
TEXHUYECKOI IIOJIMTUKM B 00JIACTH SIIEPHOI SHEPre-
THUKM KaK B CTpaHe, TaK U B MEXXIYHAPOIHOM COTPY/ -
HUYECTBE, 1 3TO CTAJIO TEPUOIOM pacliBeTa aTOMHOI
OTpaciu.

31ech HEOOXOINMMO MOMUEPKHYTh €I OOHY TTPUH-
LUIMAIBHO BAXXHYI0 OCOOCHHOCTS “nieprona AJIeKCaH-
JIpoBa” B pa3BUTUM MUPHOTO aToMa — OypHOE POXK-
JIEHYE U Pa3BUTHE HOBBIX ML, pe3yIbTaTaMHU KOTO-
pBIX MBI IIOJb3yeMcsI II0 ceil meHb. Bor aumib
HECKOJIBKO ITIPUMEPOB HOBBIX HATIPABJICHUI SACPHOM
TEeXHUKU, SHEPTUYHO Pa3BUBABILIMXCS IO PYKOBOJI -
ctBoM A.Tl. AmekcaHapoBa B MHCTUTYTE B MEPUOL,
3acTos (He CYMEBIIMX, BIIPOYEM, IIPOPBATHCS B ATOM-
Hy10 oTpacib). OgHUM M3 HACTOMYMBO IIPOABUTAC-
MBIX HamnpasiaeHui 1970—1990-x romoB cTajau BhICO-
KOTeMIlepaTypHbIe Ta300XJIaXKIaeMble PEaKTOPhbI. 3a-
KPBIThIE paOOTHI O ra30rpaduTOBBIM peakTopaM st
sanepHbIX pakeTHBIX guraTesneil B CILIA nu CCCP nHa-
gannch eme B 1950-x romax. 3agaHue Ha 3KCHEpH-
MEHTAJILHEIM peakTop, IIOJyYMBIIWIA Ha3BaHUE
MBI'-1, 6bu10 YTBEPKAEHO AJIEKCAaHIPOBLIM B 1965 T.
OTOT YHUKaAIbHBIN anmapar Obl1 3amylieH B 1972 1.
Ha CeMUNaJaTUHCKOM MOJUTOHE C PEKOPAHOI TeM-
nepatypoil BeiopacsiBaeMoro Bomoponaa 3000 K.

Paszymeercst, Anarommit IlerpoBmdy mpeKpacHO
MOHUMAJ COCTOSTHHUE OOOPOHHOI YacTU MPOOIEMBbl,
MPOABUTASI U MUPHOE KCIIOJIb30BAHUE BBICOKOTEM-
epaTypHBIX PEaKTOPOB I IpUAAaHUS HOBOTO Kaye-
CTBa SIICPHOII TEXHOJIOTUM — BHEAPEHUS €€ B DHEp-
rOEMKHE OTPACIM IPOMBIIIJIEHHOCTH: paclIMpeHHOE
MIpUMEHEHE SIIePHOr0 BOAOPOAA, peaanu3alus Bbl-
COKO3(P(PEeKTUBHBIX LIMKIIOB KOTE€HEpAUM Telia U
SIIEKTPORHEPTUM U Ap. [delio IpoaBUHYIOCH TOBOJIb-
HO JajieKo: ObUTM pa3pabGoTaHBI MPOEKThI BBHICOKO-
TeMITepaTYpPHBIX PeaKTOPOB B IIMPOKOM IHMAIa30He
MoliHocTei ot 200 1o 2500 M BT (TeruioBbix). Heko-
TOpbI€ U3 HUX OBLJIM OJIM3KM K pean3aliii. DTa rep-
CIIeKTHBA B Hallleii cTpaHe (B oTiaudue oT Kuras) mo
CUX TIOp HAXOOUTCSI IOKA B JIUCTE OXKUAAHUS.
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Jpyroe, K coxXaJeHUIO, OCHOBATEJILHO 3a0BITOE
BceMu (oIsiTb-Taku Kpome Kwuras) HampaBieHue,
JIOBENEHHOE 10 MPAKTUIECKOTO COOPYKEHUS TOJIOB-
HOM CTaHILIMM, — OJIHOIIEJIEBbIE aTOMHbBIE CTaHIIUU
TeruiocHabxeHus. Uaess aToMHOIo TeIIoCHa0XeHUsI
Oa3upoBajach Ha BIIOJIHE ITOHSITHBIX OCHOBaHMUSIX.
B Hammeit ceBepHOIi cTpaHe Ha IIPOM3BOJICTBO TOPSI-
4yeii BoAbl U 1apa (Tak Ha3bIBAEMOTO HU3KOTeMIIepa-
TYPHOTO TeIlJIa) pacXOAyeTCs B IIOJITOPA pa3a OoJIbliie
TOIJIMBA, YeM Ha MPOU3BOACTBO 3JIEKTPOIHEPTUU.
K Tomy ke Poccust — omHa 13 HEMHOTUX CTpaH, IIe
CYIIECTBYET pa3BUTOE ILEHTpaJIU30BaHHOE TEILIO-
cHaOXeHMe roponoB. O0IIast KOHLIEIIIMS CIIeaa-
3UPOBAaHHOTO MCTOYHMKA TerutocHaOxenust ACT,
MO3BOJISTIONIETO KOHOMUTh OPraHUYECKOE TOILINBO
MPpU 3HAYUTETbHOM CHIKEHUU BEIOPOCOB ITPOAYKTOB
CropaHus B paiiOHaX COCPEIOTOYECHUS JIoAei, pas3-
paboraHa B 1975—1978 rr. IlepBonpoxoniieM 31ecCh,
KaK 1 BO MHOTHUX JIPYTMX HOBBIX TEXHOJIOTHUSIX, CTal
KypuatoBckuii nHcTutyT. HOBBIE MOAXOABI K 0O€cC-
MEeYCHUI0 0€30IIaCHOCTA aTOMHBIX CTaHIUI ITO3BO-
JIMJIM pa3paboTaTh OMHOLIEIEBYIO aTOMHYIO CTAHIIMIO
JIJISI HU3KOITOTEHLIMAJILHOTO TETUIOCHAOXKEHMS.

CrpoutenbcTBO OBYyX0s0uHOM ['oprkoBCcKOit ACT
HayvaJsioch B siHBape 1982 1. (BToporo 61oka — ¢ 1983 r.)
B HECKOJILKUX KMJIOMETpaX K BOCTOKY OT TOPOJCKOM
yepThl Topbkoro (HeiHe — Hwxnuit HoBropom) un
OBUIO O(UIIMAJIFHO OCTAaHOBJIEHO B AeKadpe 1993 1.,
KOTIla IepBhIil OJIOK OBLI IMTPaKTUYECKHU T'OTOB K 3KC-
mwyatanuu. Bo3senenue BopoHexckoit ACT, Takke
NBYX0104HOI, Havyaiaoch B 1983 u 1985 r. (mepBhlil 1
BTOPOIi OJIOKM COOTBETCTBEHHO) 1 OBIIO IIpeKpalle-
Ho jeToM 1990 r. [TpuunHoOii TOMY cTajia, 6€3 COMHe-
HUSI, BOJIHA aHTHUSIEPHBIX HACTPOEHUIT B CTpaHe I10-
ciie aBapuun Ha YepHOOBLIbCKOM ADC, aKTUBHO I10-
JorpeBaeMasi MOJIUTUIECKO KOHBIOHKTYPOIA.

B Haium gHY OJIM3UTCS K BO3POXKICHUIO €1IE OTHO
HampaBJIeHHME TeX JIET — BOIOPOMHAsi SHepreTuka,
IUISI KOTOPOX B MHCTUTYTE YTBEPAWIOCH Ha3BaHHUE
“aTOMHO-BOIOpPOOHAsI 3HEpreTuka”. AJeKCaHIpPOB
OY€Hb MHOT'O CAecJ1aJ AJisd €ro pa3BuTHUs. OCHOBHbIMI/I
MPOEKTAMHU CTAJIM SIICPHO-METAJUIYPIruUYeCcKUii KOM-
iekc Ha KoIbCKOM ITOIyOCTpOBE ¢ BOCCTAaHOBJICHU -
€M pyAbl BOJOPOIOM M, HECKOJBKO IIO3IHEE, IIa3-
MEHHasl IepepaboTKa CepoBOAOPOACOMCPKAIINX
ra3oB. MOXHO YIIOMSHYTh ellé 00 OMHOM HMHTEpEeC-
HelineM rmpoekTe — aBuaHocie “MkebdbaHa”, mpous-
BOZSIIIEM BOIOPOI JJIs 3aIipaBKu camojiéToB. Hamo
ckazatb, yTo AHatonuii [leTpoBUY TOTOBUJI IIMPO-
KWi1 TIPOPHIB aTOMHO-BOJIOPONHOM 3HEPreTUKU Ha
¢ore. Ho Bo Bce 3TM IIpOEKTH BMeEIIalach Iepe-
cTpoiika ¢ mocaenyomuM pa3aaom CCCP.

Tpareaus YepHOOBLIS 1J1s1 YeJIOBEKA, BCIO XXU3Hb
OTIABIIEIO SIAEPHOM HEPIreTUKE, CTaja CTPAIIHOK
oenoitr: “YepHOOBUTE — Tparenrst 1 MOei KM3HU TO-
xe. S omymiaro 310 Kaxkayio cekyHay. Korma kara-
cTpoda Ipou3olIa, U s y3Hall, YTO TaM HATBOPUJIN,
YyTh Ha TOT CBET He oTnpaBuics. IloToM perni He-
MEIJIEHHO YITH C II0CTa IIpe3uacHTa AKageMun Ha-
VK, Haxke oopaTuics 1mo atoMy nopony K M.C. T'opba-
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yéBy. Komiern ocraHaBiuMBaid MEHSI, HO SI CUMTAJ,
4YTO TakK Hago. Moii moJjir, cunTant s1, BCe CUJIbI I10JIO-
>KUTh HAa YyCOBEPIIEHCTBOBaHUE peakTopa. OTBevaTh
3a pa3BUTHE aTOMHOM 3HEPreTUKU U KOHKPETHO 3a
YepHOOBLIbCKYIO KaTacTpody — pasHbie Beu. Cy-
JIUTEe caMU. XOTS, BOpodYeM, YOEXKIEH, YTO CKa3aHHOE
BBI30BET HOBBIII TOTOK OpaH1 Ha MOIO CTapylo, JIICYIO
ronoBy. Ho s mokpwBMI OBl DymIOii, eCiau OBl coTa-
CUJICS C MHEHHEM, YTO TEIepb aTOMHYIO SHEPTeTUKY
pa3BuBaTh He Hano, u Bce ADC cienyet 3akpbiTh. OT-
Ka3 4yeJIoBeYeCTBa OT Pa3BUTUSI aTOMHOI SHEPTreTUKU
Obu1 ObI 17151 HeTo ryouTesieH” [1, c. 243, 244].

A.T1. AnekcaHIpoB He TOJBKO MepexKuBajl Tpare-
nuio YepHOOBLIS, HO U HEMEIJICHHO BKJIIOUMJICS B
TSDKENYI0 M HelpepbiBHYI0 padoty. C mepBoro maHs
Katactpodsl B KypuaToOBCKOM MHCTUTYTE OpPTaHU30-
BaJIl aHTUKPU3HUCHBII IITA0, IIPSIMO B KaOMHETE A1-
pekTopa. B Hero Bonuiu mpakTUYECKM BCe BEAyIIINE
cneraInucTbl UHCTUTYTa. UMEHHO 31ech 1oJ, BHEIII-
HE CITOKOMHBIM M TaK XOPOIIIO 3HAKOMbIM BCEM KYp-
yaToBllaM OECKOHEYHO TpeOoBaTeIbHbIM aHAIUTU-
yecKuM B3nsimoM AHaTtonus [lerpoBruya HelpephIB-
HO “mepeBapMBajiach” BCs, CHadaja OYeHb CKymHas,
nHopMamsa “c ¢poHTa”, 1 HAXOIMIIVMCH PEIIeHMS,
HeMeJICHHO TIPUBOIMBIIIMECS B XKM3Hb. B aTOM 1IITa-
Oe ObiBasiu u pykoBoauteau orpacau E.I1. Cnas-
ckuii, JI.II. Psa6eB u mHorue npyrue. Het Hy> bl ro-
BOPUTH, UTO OBLJI MOOMJIM30BAaH BECh MHCTUTYT (YHU-
KaJIbHbIe BO3MOXXHOCTH HAILIMOHAJIBLHOIO SIIEPHOIO
LIEHTpa B YpE3BbIYANHBIX CUTYAIIUSIX — OOUH U3 BaXK-
HBIX YPOKOB UepHOOBLIST), BCE €ro HEOOJIbIIIME T10 Ce-
TOJIHSIITHUM, HO OTPOMHBIE 110 TOTAAIIIHUM MepKam
BBIYUCIIUTEIbHbIE BO3MOXHOCTU. Korma Ob110 Hano,
CTPEMUTEIBHO CTABWIMCH 9KCciepuMeHThl. HaunHas
¢ Mas 1986 r. akageMuK, KOTopoMy OBLITO yke 83 To-
Ia, HEOMHOKPATHO TipmiieTan B YepHOOBUIb, YTOOBI
JIMYHO MPOKOHTPOJUPOBATh padboThI. 1s1 toaeit, 3a-
HSTBIX YCTpaHEHUEM IOCIEICTBUI aBapuu, Kaxaas
BCTpeYa C HUM, OTUET O CICJTaHHOM, OOCyXXIeHHE 3a-
Jla4 IpeBpalllaiiCh B CEPhE3HYIO IIPOBEPKY HA IIPOY-
HOCTb, BBIIEPKaB KOTOPYIO, MOXKHO OBLIO OBITH YBE-
PEHHBIM B ycIiexe 3ayMaHHOTO.

IMocTenenno yruxiu crpactu. OTIIYMEIN CIIOPEI
o npuunHax YepHoObUIbCKOM aBapum. Crielmani-
CTBI IIPAKTUYECKU TOTOBOPUJINCH O TEXHUYECKUX JIE-
TaJsIX IPOU3OIIEAIIEer0, OCOOEHHO KOTna BpeMsl HU-
BeJIMpoOBaJIO (aKTOp “YUCTOTHI MyHAUpPA” OTAEIb-
HBIX YYaCTHUKOB U opraHu3aluvii. Kak 3To THITUYHO
JIUIST OOJIBIIMIX aBapUii, BCE CBEIOCH K HATOKEHUIO Ye-
JIOBe4YeCKOro ¢paKTopa Ha HEeIOCTATKU TeXHUKU, Ka-
KOBBIE€, IO CBOEM CyTH, — TOT k€ (DakTOp B BHUIC
“oTyoxkeHHoOTO I1Tpada”, pe3yabTaT OIIMOOK WIN
HeJoCcTaTKa 3HaHUM y JII0JIEH, KOTr1a-TO CIIPOEKTUPO-
BaBIIUX 3Ty TEXHUKY.

Crout no6aButh, 4To YepHOOBUTH (KaK IO HETO
aBapusi Ha ADC Tpu-Maiin-Aiinenn B CIIIA B
1979 r.) moaTBEpANI U3BECTHYIO UCTUHY, YTO TSIKE-
JIble aBaApUU MOTJIU Obl OBITH MPEAOTBPAIIEHbI TOCTa-
TOYHO MPOCTBIMY TEXHUYECKUMU PELLICHUSIMHU, €CIU
TOJIBKO 3HaTh, IJie MOACTENUTh COIOMKU. Takue nep-
Ne 7
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BOOUYEPEIHBIE MEPHI, B IIOUCKE KOTOPBLIX AHATOIUIA
[NeTpoBHUY MpUHMMAIT AKTUBHOE YJ4aCTHUE U PEaIN30-
BaHHBIe Ha Bcex ADC ¢ peaktropamun PEBMK, ripakTn-
YeCKM 3a roJ (U3NYECKU YCTPAHUIU BO3MOXHOCTD
MMOBTOPEHUS YEPHOOBUILCKOTO CLIeHAPUSI.

OO6paTtuMmcs K eni€ OTHOMY YKe YIIOMUHABIIIEMYCST
00CTOSITEIIBCTBY, YaCTO OCTAIOIIEMYCS B CTOPOHE ITPU
MOCTYEePHOOBUTECKUX oOcyxKneHnsx. PBMK — sto
MNepBbIlA COBETCKUIA OMBIT 3aIlyCKa B CEpUITHOE MPO-
W3BOJICTBO MOIIIHOTO peakTopa 0e3 MpeaBapuTeb-
HOTo (pU3NYECKOTro MOAEIUPOBAHUS U TIOCTPONKU
peakTopa-npoTOTUIIa Majoi MOITHOCTHU. IlepBEIit
ook PBMK-1000 Bomén B cTpoit B 1974 1., K 1981 1.
nx Obuto yXe TIITh. CTONB OBICTpOE BHEApPEHUE
BCKPBLIO TPOEKTHBIE OIIMOKHU, ITOCAEA0BaI Psid J0-
BOJILHO CEpbE3HBIX MHIUASCHTOB B 1970-x romax u,
HakoHell, B 1986 1. Y PBMK Bcé-taku npyrue pusm-
YeCKMe XapaKTepUCTUKU, 1 UMEHHO OHU OIIPEACIIM -
M KatacTpoduiyeckuii pasroH. Bor 3mech mposiBu-
nock MyxecTBo A.Tl. AjlekcaHapoBa Kak dyejoBeKa 1
yuéHoro. OH, o cnoBaMm H.A. YepHomninékoBa, “cran
BBIIIIE IMYHBIX 00U, KOTOPBIE TOJIBKO U MOTJIa TOPO-
IuTh paspsizaHHas B CMMU TpaBnsi, a oOpaTuJl BHU-
MaHNe W OpraHN30Bajl pabOTy MO COBEPIICHCTBOBA-
o peakTropoB PBMK, cTtpeMsich 3almmTuTh MX OT
BO3MOXHOI1 0€30TBETCTBEHHOCTH M XaJIaTHOCTH IeP-
coHasia. A caMoe IJIJaBHO€ — OH JeJiajl BCE OT HEro 3a-
BUCSIIIEE MJISI JUKBUIAUMW TIOCIEACTBUI YEpPHO-
ObLIbCKOM aBapuu. Korma B o0lecTBe 3aHUMAINCh
MIPEUMYIIECTBEHHO IOXOPOHAMHM SIIEepHOIl 3Hepre-
THUKH, OH MY>KECTBEHHO 1 000CHOBAaHHO BBICTYITIJI B
e€ 3amury” [14, c. 164]. Anatonnii [TeTpoBUY roBO-
pui: “MeHsT O4eHb TPEBOXMWT FOHEHME Ha aTOMHYIO
9HEPreTUKy, KOTopoe Havyajoch B crpaHe. He moxert
mejaasi oTpacib HAayKd YW TPOMBIIUICHHOCTU OBITh
MIOABEPrHyTa OCTpakKu3My. B 3ToM OTHOIIIEHUN €CTh
OTPUMLATEJIbHBINM OIBIT C TEHETUKOM U KUOEepHEeTU-
Koii. f{ mo-mpexxHeMy yOeXKnEH B HEOOXOIMMOCTH
pa3BUTHS IJIST CTpaHBI aTOMHOM SHEPTeTUKU. YOeK-
IEH, 4YTO TIPU MPAaBUILHOM IIOAXOAE K HEM, IIpu co-
OJIOACHUY BCeX ITpaBUJI SKCIUTyaTallui OHA Oe30I1ac-
Hee, SKOHOMWYECKM HaOEXHee TEIIOBBIX CTaHIIWA,
3arpsI3HAIOIINX aTMOcepy, TUAPOCTAHIINM, YPOILY-
omux pexku” [1, c. 245].

AJIeKCaHIIPOB M CETrOIHSINHUIA JIeHb POCCHIICKOTO
aroma. CoOBpeMEHHBII aTOMHBIII BOEHHO-MOPCKOI
¢ior — HagEXHBI rapaHT 6e3omacHoctu Poccuii-
ckoii Deaepanuu. Besg cTpaHa 3HAaeT O peryiIsIpHO
CITyCKaeMbIX Ha BOAY MHOTOLIEJEBBIX ITOIBOTHBIX
JlomKaxXx M cTparermdeckmx aromoxomax (B 2022 r.
MPOIIENI MCITBITAaHUS YXe ILEeCTOM KOopadjb 3TOro
KJIacca — paKETHBII Kpeicep CTpaTernyeckoro Ha-
sHaueHus “I'enepanuccumyc CyBopoB™). Jlionu, Ko-
TOphIe IIPOo(heCCHOHAIBHO 3TUM 3aHMMAIOTCS, IIpe-
KpPaCHO IMMOMHSIT 00 aKTyaJIbHBIX M0 CEM IeHb UACSIX U
BCEM, YTO OBLIO CO3JaHO 3a MOJIBEKa “OTHOM” HaH-
HOTO HampasjieHusi. OIWH U3 TTaBHOKOMaHIYIOIINX
BM®, anmupan B.M. KypoenoB, HazBan AHatosius
ITerpoBuua AsekcaHApoOBa “IIEPBLIM, KTO IIPOpPBAaJ
3aHaBeC, OTACIISIONINI OOJBIIYI0 HayKy OT (oTa”.
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Kak oH moonmeTwt: “CTuiib B3aUMOLENCTBUS AHATO-
s IMerpoBuda ¢ GITOTOM... IBIISIETCST 0OPA3IIOM CO-
TPYIHUYECTBA YYEHOTO C (bJIOTOM M JJISI CETOMHSIII-
Hero nokojeHus” [15, c. 25].

MHoroe U3 TOro, YTO CEroJiHsl OTHOCST K HOBBIM
HarpasJCHUSIM, OepET CBOE HAYaJIo CO BpeMEH AJleK-
CaHJpoOBa U ero copaTHUKoB. [TOHSITHO, YTO Mpouc-
xojisiee Ha (bJIoTe aJieKo He BCerna npeaHa3HaueHo
JUISI OTKPBITOrO onmybysnukoBaHus. ITpu HeoOXonuMo-
CTHU paspelieHue TaéT BepxoBHBIN IJTaBHOKOMaH/IY-
IOLIMI, HO CBSI3b BpeMEH Ha ¢JioTe oueBuaHa. Pac-
CMOTPUM, HACKOJIbKO CBSI3aH COBPEMEHHBIN IeHb
MUPHOIO aTOMa C OCHOBaMU, 3aJI0KEHHbIMU AHATO-
mueMm IlerpoBuuem. Eciim MbI oTKpoem ero IenHe-
pabHBIN agpec u3 ganékoro 1968 r., To B uncie “He-
CKOJIBKMX COPEBHYIOIIUXCA TEXHUYECKUX KOHIIETI-
LIV KCIOJIb30BAHUSI DHEPrUumM JejeHUus1” TepBbIMU
0003HaUYeHBl “XOPOIIO 3apeKOMEHIOBaBIINE CeOs
KOPITYCHbIE PeakTOpbl C JIETKOW BOAOI, OCOOEHHO
paszBuBatomuecs B CIIIA 1 Coserckom Coroze” [13].

MBI, KOHEYHO, MOHUMAaEM, 4To ux poarHa — Kyp-
YaTOBCKU MHCTUTYT, a BHEAPEHUEM IEePBOTO TPO-
MBIIIUIEHHOTO oOpasua pykoBomun A.Il. AjekcaH-
npoB. CerofHsi 3TU PeakTophbl, U3HAYAILHO CITPOEK-
TUPOBAHHbBIE JJII ATOMHBIX TMOIBOMHBIX JOAOK U
HaaBOAHOTO (uioTa, obecrieunBaioT 85% MUPOBOTO
SIAEPHOTO 3JIEKTpUYecTBa. VICKITIOUUTEIbHO YCIEII-
HBII OTIBIT MUPOBOTO MCIOJb30BAHUSI PEAKTOPOB C
BOJIO#1 MO NaBJICHUEM Cliejiajl 3TY TEXHOJOTHIO BEy-
el B pa3BUTUM MUPHOTO aToMa Ha BCell TIaHeTe,
XOT$ Korna 3auuTbeiBasicsl [eHepanbHbIN agpec akae-
MHKa AJIGKCaHApPOBa, 3TO OBUIO JAJIEKO HE TaK Ode-
BUAHO. M1 HET HUKaKNX OCHOBaHUi1 OXWUIATh CMEHBI
TeHIASHLIMY MPEeBaJIMPOBAHUSI KOPITYCHBIX BOMSIHBIX
peakTOpOB B siiepHOI aHepreTuke Poccuu u Mmupa.

Yo ke KacaeTcs “pa3BEpTHIBAHUS DSHEPTETUKH C
peakTopaMu-pa3sMHOXUTEISIMA Ha OBICTPBIX HEli-
TpOHAaX, UCIOJL3YIOIINX OOJBIIYIO YacTh ypaHa-238...
MPaKTUYECKU HeMcUYepIiaeMbIX 9HEPropecypcoB siaep-
Horo roprwouero” [16, c. 38], ecniu cpaBHUTH eHe-
panbHbIA aapec AJIEKCAaHAPOBA M COBPEMEHHYIO
“Crtpareruio pa3BUTHS SOSPHOM SHEPTETUKN , TETKO
yOeauThCs, UTO SIepPHbIe CIESLUATUCTI IIIJIA 1O Of-
HOMY MYTU Ha MPOTSDKEHUU BCEX 3TUX AECATUIIETHUIA.
IMpocto AHatonuii IleTpoBuY, Kak U Bce TBOPIIbI,
OXUIAJI OT Aeja CBOEil XXU3HU HEMHOIO OOJbIIeit
CKOPOCTH Pa3BUTHS, YEM 3TO ITOUTH BCETIA TPOUCXO-
JINT B PEaJIbHOCTH.

MecTo, KOTOpOE CETOIHS 3aHUMAIOT OBICTPEIE pe-
aKTOPHI B peajbHOIl DHEPTreTHUKE, a TAKXKE B MCCIIEI0-
BaHUSX U pa3paboTKax, OTpaxkaeT CPOKHU IIPOTHO3M-
pyeMoii TOTpeOHOCTH B HUX, OTIpeaeliieMble TTpeXIe
BCETO0 HEOOXOIMMOCTBHIO BOBJICUYCHMs ypaHa-238 B
SIIEPHBIIA TOTUIMBHBIA LMK, COIJTacHO ITOCICIHUM
JIaHHBIM, UMEETCSI JOCTATOYHO YPaHOBBIX PECYPCOB
JUIST TIONJIEPXKKHU JTOJITOCPOYHOTO U YCTOMYMBOIO MC-
MOJIb30BaHUs gaepHoil sHeprun. CoBpeMeHHas
OLICHKA COOTHOIIEHUsSI CIpoca U TPeIIoKeHUS Ha
ypaH CHOBa OTOIBUHYJIA Ha CepeaUHy BeKa ITOMCK
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HOBBIX UICTOUHMKOB TOIIMBoobecedyeHus . [lepeHoc
BOCTPEOOBAHHOCTU BTOPUYHOIO SIAEPHOIO TOILJIMBA
elll€ Ha HEeCKOJIbKO AECATUJIETUI BMEpEn SIBHO He
CTUMYJIMPYET WHTEHCUBHOE pa3BUTHE “OBICTPOTO”
HaIpaBJieHUs, CKOJIbKO Obl TOBOJOB O €ro Mpeumy-
1IeCTBaX HU MPUBOAUIIOCD.

[[Iupokoe BHeApeHME PEaKTOPOB Ha OBICTPHIX
HEUTpOHAX W 3aMbIKaHUSI HA MX OCHOBE SIACPHOTO
TOIUIMBHOTO IUKJIA B CYIIECTBYIOIIUX POCCUNCKUX
cTpaTermyeckux mnijaHax oTHeceHo Ha 2030-e romwl,
YTO MOXKET OLEHWBATLCI KaK TPaIUIIMOHHBINA MaK-
CUMaJIU3M MpHU HBIHEUIHMX, BeChbMa yMEPEHHBIX
MPENCTABIEHUSIX O POCTE MOTPEOHOCTU B SIIEPHOIL
reHepanuu. Poccusi, eTMHCTBEHHAS B MUPE UMEIO-
111as1 B COCTaBe SIIEPHOTO NapKa KOMMEpUYECKHe peak-
TOpPBI Ha OBICTPBIX HEUTPOHAX, SBHO JIMAVPYET IO
TeMITaM Pa3BUTHSI 3TOI TEXHOJIOTUU.

He moxer He BOCXMIIaTh COBIIaACHUEC NMPUHIIN-
MUAIbHON ITO3UIUM AJIeKCaHIpOBa, MPOHU3BEIBAIO-
1Ieil Bech ero I eHepaibHbIA aApec U MHOTUE IpyTue
paboThl (0 HEOOXOIMMOCTH M HEM30EKHOCTU BHEI -
PEHUS SIASPHOI 3HEPTUN B HOBbIE 00J1aCTU YHEPIO-
noTpedieHNs ), C BO3POXICHNEM 3TOM MIEH B HAIIN
IHU. B mocnenHee BpeMs pa3BepHYINUCh OYKBaJIbHO
B3PbIBHLIC £L66aTbI O IMMpEeACTOANIEM BbIXOAE MUPHOTI'O
aToMa 3a IIpeaelibl 3JeKTporeHepanumn (TeruiocHao-
KeHUe, olpecHeHNe, MPOU3BOACTBO BOAOPOAA U JIP.)
MpU HBIHEITHEM MPaKTUYECKU IPEHEOPEeKUTETbHO
MajioM BKJIaJic aTOMHOM SHEPruv B HE3JICKTpUUe-
CKO€ MPOU3BOACTBO — Mopsaaka 1%. Dro, nmoxanyi,
HauOoJiee 3HAUYMMasl OTJIMYMTENIbHAs 4YepTa COBpe-
MEHHOTO 3Tara s;IepHO-3HePTreTUUECKOro Mporpec-
ca — BO3pOXIEHUE TEHACHIIMU, OCJIa0JIeHHOM TPyI-
HBIM BpEMEHEM MHPHOTO aToMa II0CJe TSKEBIX
aBapuii, HO He 3a0bITOIi, €T0 CTPEMJIEHUS K pacipo-
CTPaHEHMIO B HOBBIE O0JIACTU DHEPrOIIOTPeOICHNS.
OrpomHbIit BKiIaa akagemuka A.I1. AnekcaHapoBa B
9TOT IIPOLIECC HUKTO HE OCMEIUTCS OTPULIATD.

KoHeuHo, HEeyMOIUMO POXAAIOTCSI HOBBIC UIEU B
00JIaCTU aTOMHBIX TEXHOJIOTMI — TMTaHTCKAsI TeIJIO-
TBOPHAs CITOCOOHOCTH SIIEPHOTO TOTIJIMBA BCerna 0y-
JIET CTUMYJIOM JJIsI TBOpYECKOM MbIciu. Hamo Tojbko
00s13aTeIbHO MPOBEPSATh, KAK OTHOCUJIMCH aKaJeMUK
AJleKCaHAPOB M ero KOMaHAa K pOXIEHHOI, Ka3a-
JIOCh ObI, CETO/IHSI HOBOI uaee, 00CyXKaeHe KOTOPOii
MOYTH BCeTaa HaAETCS B aHHaIaX ero POIHOTO MH-
CTUTYTA.

3aBepIINTh 3Ty CTAaThIO XOUETCS 3aBETOM AHATO-
s I[lerpoBuya: “MHe B 3KM3HH MOBE3JIO — ST SKUJT B
HEOOBIYAalfHO MHTEPECHOE, XOTI U OYEHb TPYIHOE
BpeMsl, MHE IIPUXOJMJIOCHh ydacTBOBaTh B paborax
KPYIHOTO 3HAYEHUSI U B3aMOAECICTBOBATL C MHOTH-
MU YIMBUTEJIbHBIMU JIIOObMU... PaboTa Mos1 ObLIa
OYeHb pa3HOOOpa3Ha, HO BCETIa yBJeKalla MeHsI IOJI-
HOCThBIO... ZKM3Hb Bcerna JOKHA HAIIOJHSThCS MH-
TepeCcHOI, HAIPSKEHHOM paboToii, Torma oHa OyaeT
cuacteeM” [17, c. 277].
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Ha py6exxe XX—XXI BB. 3aMeTHO aKTUBU3MPOBa-
Jlach Hay4Has peJIeKCHsI IO IIEPEOCMBbICIEHUIO [IEH-
HOCTHO-CMBICJIOBBIX, TYMaHUCTUYECKMX M OTUYE-
CKHUX OCHOBaHMII HayKu, €€ IpaKCUOJOTHMYSCKOTO
cTaTyca B COBpEMEHHOM OO0IIeCTBe U KyabType [1, c.
5, 6]. PaccMoTpeHre HayKW KakK COLMAJILHOTO MH-
CTUTYTA, CO3[AIOIIETO HAWBBICIINE WHTEJJIEKTYalb-
HbI€ [IEHHOCTH, aKTyaJIM3UpyeT U3ydeHne Mupa Ha-
YYIHOI 3JUTHI [2, ¢. 178]. K uncity BaxKHBIX COOBITHIA B
5TOM HCCIEI0BATEILCKOM IMPOCTPAHCTBE MOXHO OT-
HECTH BBIXOJ B CBET IByXTOMHUKa “Poccuiickas aka-
nemMust Hayk. Cubupckoe otaeneHue. IlepcoHanb-

HBIA cocTaB”!'. U3naHue mpuypodyeHo K 65-JIETUIO
co3nanust Cubupckoro otaeinenuss PAH, 300-netHe-

! Poceniickas akageMmust HayK. Cubupckoe otnenenue. [lepco-

HajbHbIM coctaB. B 2 1. / Coct. H.H. A6maxeii, C.A. Kpa-
cunbHUKOB, H.A. Kymtepmirox [u ap.]; otB. pea. B.H. [TapmoH.
2 uzn., nepepad. u non. HoBocubupck: CO PAH, 2022. T. 1.
JeiictBuTenbHbIe YieHBI, T. 2. YleHBI-KOPPECTTOHACHTHI.

INEJIETMMHA Onpra HukonaeBHa — JOKTOp MCTOpUYE-
CKUX HayK, BeAYILINI HAYIHBII COTPYIHUK CEKTOpa 00IIIe-
ctBeHHO-nojuTuueckoro passutusi M1 CO PAH. 3AI10O-
POKYEHKO Tl'anmmaa MuxaiijloBHa — JOKTOpP UCTOpUYE-
CKUX HayK, CTapIInii Hay4HBIII COTPYOIHUK CEKTopa
UCTOPUM OOIIECTBEHHO-TIOJUTUYECKOoro pa3Butus MU
CO PAH.
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My 1obuiero Poccuiickoil akameMum HayK U OBLIO
nHunmrpoBaHo npe3unuymom CO PAH Bo mimaBe ¢
MpencenaTesIeM PErMoHabHOTO OTIEJIEHUs akKaje-
mukoM PAH B.H. ITapMoHOM, a MOATOTOBJIEHO TIPU
nesiTenbHOM ydactuu akagemuka PAH JI.M. Mapxko-
BUYA.

Cubupckoe oTAesieHUe paHee yxKe ABaXKIbl Iy0-
JIMKOBAJIO CIPaBOYHbIE JaHHbIC 00 YYEHBIX, N30paH-
HEBIX B eT0 cocTaB. [lepBoe nu3ganue ObLIO BBIITYIIICHO
B 1982 r. k 25-neturo CO AH CCCP, Bropoe — B 2007 1.
K 50-neturo CO PAH. Uzmanue 2022 1. oTpaxkaeT cu-
TyalMio, CBSI3aHHYIO C peopraHu3alneii CTPYKTYpPhI
Poccuiickoit akagemun HayK. Kak n3BecTHO, B COOT-
BercTBUM ¢ PeaepanbHBIM 3aKOHOM No 253-D3 ot
27 ceatsops 2013 r. kK PAH npucoenmanancs Poc-
cuiickas akagemus menuimHckux Hayk (PAMH) u
Poccuiickast akameMusl CelbCKOXO3SIMCTBEHHBIX Ha-
vk (PACXH), a mx neiiCTBUTENbHBIC WICHBI 1 YWICHBI-
KOPPECTOHIEHTHI TTOJTyYUIN COOTBETCTBYIOIIMIA CTa-
TyC.

HoBoe n3manue cTpyKTypHO COCTOUT U3 IBYX TO-
MOB. B riepBoM mmoMeliieHbl Ouorpaduieckue cripaB-
KM O IEMCTBUTENbHBIX wWieHax CuOMpPCKOTO OTaeIe-
HUSI, N30paHHEIX 3a BECh IIEPUOI €ro CyIIeCTBOBA-
HUSI, B TOM 4YHCJIe, YUYEHBIX, BOIIEIIIMX B COCTaB
OTpacJIeBbIX aKaJeMUil B peruoHe, HaunHas ¢ 1970 r.
Btopoii ToM cogepxxuT ouorpadguyeckKue CIpaBKu O
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YJIeHaX-KOPPECOHACHTAaX OTAEICHUS, BKITIoUast M3-
OpaHHBIX Ha BaKaHCUU WICHOB-KOPPECITOHICHTOB B
OTpacJieBbIX aKaJieMusiX B pernonHe ¢ 1970 r.

IIpu paccMoTpeHUUM ABYXTOMHHKA, B KOTOPOM
MpeacTaBieHo 536 GmorpamMm wieHoB Poccuiickoit
aKkaleMUn HayK, CKJIaJablBaeTcsl MpeAcTaBlieHUE O
nepcoHaibHOM coctaBe CO PAH kak cBoeoOpa3Hoit
BEpIIIHE aiicoepra cuOMpCcKoit HaykKu, (GopMUpoOBa-
HY€ KOTOPOTO UMEET JJIUTENbHYIO UCTOPUIO, CBSI3aH-
HYIO C pa3BUTHUEM poccuiickoi Hayku. HaydHbIii mmo-
TeHIMaJ, CJOXMBIIUICSI B PETrMOHAJIBHBIX OTIeJe-
angx PAH, mpexne Bcero B CubmMpckoM, crai
0a3ucoM IS peajin3aliui IPpUOPUTETHBIX HarlpaBiie-
HUi1 ToCcyaapCTBEHHOI MOJIUTUKU B chepe HAyKu U
o0pa3oBaHMsI.

PerpocnekTuBHEIN B3IJIsA BO3BpalllaeT Hac K
1960-M romam, KOraa CyleCTBEHHO BO3POCIIO MMOHU-
MaHUe POJIM HaydYHO-TEXHUYECKOTo ITporpecca, a Ha-
yKa cTajia OOHOM M3 HaeoJIoreM 1 (PyHoaMeHTaIbHBIX
OMOp CTpaTeruu pas3BUTHSI COBETCKOIO OOIIECTBa.
Cosnpanue B 1957 r. Cudbupckoro otaenenuss AH CCCP
JTaXke IIPU TOM, YTO JajieKO He BCeM IUIaHaM ObLIO
CYXIEHO OCYIIECTBUTBLCS, CTaJl0 HECOMHEHHBIM
ycriexoM [3, c. 142, 143]. @opMupoBaHUe HOBOM Ha-
YYHOII 0a3bl paguKaabHO M3MEHMWJIO OPUEHTAIIMIO
Hay4YHBIX MCCIIeNOBaHMI B pernoHe — B CHOUph Mpu-
IJTa HacTosast OoJiblllasi HaykKa, Hadajluchb Mac-
mTabHbBIe (PyHIaMEHTAJIbHbIE UCCICTOBAHMS 10 11 -
POKOMY CITEKTPY HayIHBIX fucHUIIINH. “Kypc Ha pe-
TMOH” COXpaHWJICS U YCWIWJICS, HO TOSIBUIOCH TO,
yero He ObUT0 B CuOMpU paHbllle — KiIacCUdecKas
MaTteMaTuka, “Oojplas du3nka”, UcciegoBaHUs B
00JIaCTU XMUMUU U XUMUYECKUX TEXHOJIOT Ui, ONajib-
Hasl TOrJa TeHeTUKa 1 MTH(QOPpMallMOHHbIE HAYKH, CO-
nuoiorud [4, c. 7].

[IpuHIMIIMAIBLHO BaXKHO, YTO B UHULIMATHUBE aKa-
nemukoB M.A. JlaBpentreBa, C.A. XpucTuaHoBuua,
C.JI. Cobonena (1. 1, c. 280, 281, 512, 513, 452, 453)
TOYKOIl OTCU€Ta NpH CO3MJaHMM HOBOTO HAYYHOTO
LIeHTpa cTajia Bcs cTpaHa. Ilpenmnonaranocs chop-
MHUPOBATh KOMIUIEKC HAyUYHBIX YUPEXKIACHUIA, KOTO-
pBIi MOJDKEH OBLI CIIOCOOCTBOBATh YCKOPEHHOMY
Pa3BUTUIO MPOU3BOAUTEILHBIX CHJI BOCTOUHBIX PETH-
OHOB 1 00€CIIeYnBaTh CYIIeCTBEHHBIN IIPUPOCT Ka-
pOBOTO IIOTEHIIMANa BBHICIICH KBadu(pUKAIIMU IS
BCell oTeueCTBEHHOI Hayku. Takasi TocTaHOBKA BO-
IIpoca paarKajabHO OT/IMYaja HOBYIO KOHIEHIINIO OT
IPYTUX IIPpOeKTOB [4, c. 127].

Pemraroree 3HayeHmne B KoHIIe 1950-X TomoB s
MepPCHeKTUB OpraHM3allii HOBOIro HaAyYHOTO IIeHTpa
MMEJIO BBIICJICHUE CITeMAIbHBIX “CUOMpPCKUX’ Ba-
KaHCHI IIpY IPOBeICHUM BEIOOPOB B COCTaB AKaje-
muu Hayk CCCP, cocrosBiuxcs 27—28 mapta 1958 1.
B crmcoxk kKaHAMmaTyp BHOCWINUCH (haMUJIMK JIMIIb
TeX YYEHBIX, KTO JI100 yKe padoTajl B HayIHBIX yUpe-
xaenusgx Cubupu u JdansHero Bocroka, 1mbo U3b-
SIBWJI KeJIaHWE IlepeexaTh B BOCTOYHBIE PETrMOHBI
ctpaHbl. Bcero Obuto m30paHO 8 MeHCTBUTEILHBIX
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WIeHOB AKageMUM HayK U 27 4IeHOB-KOPPECHOH-
JIIEHTOB, IIPUYEM HE BCE BAKaHCUM OBLIU 3aTIOJTHEHHI,
YTO JOKa3bIBaeT BBICOKUI YPOBEHb TPeOOBAHUM K
Kanmunaram [4, c. 151, 152]. B yucne n3dpaHHBIX —
akagemuku M. H. Bekya, I1.51. Kounna (ITonyGapu-
HoBa), B.J1. Ky3nenos, A.1. Mansues, FO.H. Pa6ot-
HOB, B.C. Cob6oneB, A.A. Tpodbumyk, A.JI. SdxmmuH;
OYepKM O HUX IIPEICTaBJIeHBl B pacCMaTpUBaeMOM
pa6orte (1. 1, c. 86, 87, 248, 249, 262, 263, 308, 309,
402, 403, 448, 449, 492, 493). Bcero mocie mepBhIX
BbIOOPOB B CHOMPCKOM OTAeIeHUM padoTaio 39 uie-
HOB Akagemuu Hayk (11 akaneMuKoB M 28 4JIeHOB-
KOPPECITOHAEHTOB, YTO COCTaBWIO 8% o0OI1eii yrc-
JIEHHOCTM akanemMuu. J[o co3maHus oOTAeIeHMs Ha
Bcio Tepputoputo Cubupu u JdampHero Boctoka
MMeJICS Wb OOWH YICH-KOPPECHOHACHT AKase-
MuM HayK — pusuk B.J1. KysHenos (T. 1, c. 262, 263),
pab6otaBiuii B ToMcke, a B IepUOJ, CyIIIeCTBOBAHUS
3amagno-Cubupckoro ¢prmimana AH CCCP B Cubu-
PHM HEMPOIO/DKUTEIFHOE BpeMS TPYIMJINCh aKaaeMU -
k1 A.A. CkounHckuii u C.A. YaruisIruH.

K xonIiy 1960-x rogoB B cocTaB aKaaeMHUUeCKOTO
kopryca CO AH CCCP Bxoaunu 43 yenoBeka (80%
n3 Hux B HoBocubupcke, mo 10% B HpkyTrcke u
HanpHeBoCcTOUHOM pervoHe) [4, c. 154]. IToutu no-
JnoBuHa — Bbeixoalsl 13 HWUU u By30B MockBsl u Jle-
HUHTpanma, 9% — W3 OpPYruX ropoloB eBpOTEUCKOM
YacTU CTpaHbl, 42% — U3 UHCTUTYTOB 1 By30B Cubu-
pu u JJansHero Bocroka [4, ¢. 157]. Koropty 6Jectsi-
VX YYEHBIX, pEIIMBIINX IIepeexaTh Ha padorty B Cu-
Oupb, METKO Ha3BaJlM “HaydHBIM gecaHToMm”. Koi-
JIEKTUBBI HOBBIX WHCTUTYTOB, (hOPMHUPOBABIIUXCS
HayYHBIMU JIAJI€PAMH, BRIKPUCTAJUIM30BBIBAINUCH U3
aKageMUYeCKUX YYpEXKAEeHUI, IeMCTBOBABIIUX B OC-
HOBHOM B LIEHTPE CTpaHbl. 3a KaXIbIM IMpHEeXaBIIUM
B HoBocubupck, a 3areM u apyrue LHEeHTPHI OTIelIe-
HUSI, CTOSLI OIIBIT U TPAAUILIMU BEIYIIUX POCCUMCKMUX
Y MUPOBBIX HAYYHBIX IIIKOJI, YTO HAIILJIO OTPpaXKeHUE B
psime 6uorpamMMm, B ToMm umciie M.A. JlaBpeHTheBa,
I''K. bepeckosa, I'1. Bynkepa (1. 1, c. 280, 281, 60,
61, 70, 71). VcKITIOYUTENHBHOCTh BEIYIINX YYEHBIX
CubMUpCKOTO OTHOENCHUSI HEU3MEHHO BBICTYyIIajla
BaXXHEHIIMM (PaKTOPOM YKpEIICHUSI €r0o MO3UIIHIA.
NmennHo moatomy kanposas anuta CO PAH 3akoHo-
MEPHO OKa3bIBaJIACh OOBEKTOM IIPUCTAJIBHOTO BHU-
MaHU1SI HAyKOBEIOB, ICTOPUKOB, COIIMOIOTOB [5].

PelieH3upyemblii IByXTOMHMK TIOATOTOBJIEH CO-
TpyOIHUKaAMHM CEKTOpa HWCTOPUU COLIMATIBbHO-2KOHO-
muueckoro pasButusi Mactutyra ucropuu CO PAH,
MOCTOSTHHO OOpalllalolierocsi K BorpocaMm UCTOPUU
CHUOMPCKOM HayKW, KaIpOBOM ITOJUTHKH, ITpoOIIe-
MaM COLIMAJIbHOI MaMsTHA B HAYYHOM Cpelie U COLINO-
KyJbTYPHOTO Pa3BUTUSI HOBOCUOUPCKOTO AKageMro-
poKa Kak JOCTOMpUMeYaTeIbHOro MecTta. B ocHOBY
ouorpamm, ¢ y4€TOM alipoOOMPOBAHHBIX paHee MaT-
pMlI, TIOJIOXKEH EeAWHBIM TPUHIIMII, BKJIIOYAIOLINIA
MHOOPMAILIMOHHbIE Pa3ieibl, MAKCUMaIbHO IOJHO
oToOpaxalrolire OCHOBHbBIE CBEIEHUS, Kacaroluecs
JIMYHOI U HaydHOU 6uorpacduu npu3HaHHBIX AesITe-
Ne 7
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neit Hayku. HeoOXxommmMo OoTMETUTh, YTO IIPU CO3da-
HUY1 OMOCIIPAaBOK aBTOPHI PYKOBOACTBOBAJIMCH IIPUH-
LIUIIOM MCTOpM3Ma B OTHOIIEHUMW JAaTUPOBOK U ap-
xeorpacdun. Tak, matel poxxaexus g0 1 (13) despans
1918 r. ykazaHBI 110 CTapOMY 1 HOBOMY CTHIIIO, MECTO
POXIEHUSI — B COOTBETCTBUM C aJIMUHUCTPATUBHO-
TEePPUTOPUATIBHBIM [EJICHUEM CTpaHbl B TOT WJIA
nHoit mepwon. IlpuBenmeHBI Ha3BaHUS TyOepHWIA,
MpeXXHUEe Ha3BaHUsI HACEJEHHBIX MYHKTOB U y4eO-
HBIX 3aBeJCHUI, YTO aJcKBAaTHO OTpPaxKacT peayvu.
CocTaBuUTeIM TakKXe Y4YIM, UTO TOCYyZapCTBEHHbBIE
nmpemMuu ¢ cepeauHbl 1930-x 1o cepenmusnl 1950-x ro-
JI0B Ha3bIBaIUCh CTAJIMHCKUMM, YTO CUOMPCKIE OT-
JIeJICHUST COIO3HBIX aKagaeMuit HayK 10 1992 1. uMeHo-
Bamuce CO AH CCCP, CO AMH CCCP, CO
BACXHMWNJI, amocie 1992 1. — CO PAH, CO PAMH,
CO PACXH (1. 1, c. 10).

JnHaMyKa HayYHOTO MOTEHIIMAJA, SIAPOM KOTO-
pOro BBICTYMNAIOT YYE€HBIE BBICIIEN KBalu(UKAIIUU
(moKTOpa M KaHIUAATHI HAYK), a CPEeIN HUX — BUITHBIC
y4€HEBIE (IeiiCTBUTEIbHbIE WICHBI/aKadeMUKU 1 4JIe-
HBI-KOPPECTIOHACHTHI), N30MpaeMbIe B XoAe Mepruo-
JINYECKHU IIPOBOAVMBIX BHIOOPOB B COCTaB AKageMUU
HayK, MpeICcTaBIeHa Ha OCHOBE Perpe3eHTaTUBHOTO
MacCHUBa CTaTUCTUUYECKMX MaHHBIX (T. 1, ¢. 5—9), uTo
MO3BOJISIET YUTATEIIO IIPEICTABUTh MACIITAOBI, TJTy-
OUHY M OOIIECTBEHHYIO 3HAYMMOCTh HAyYHO-Opra-
HU3AIMOHHBIX MPOILIECCOB 110 (DOPMUPOBAHUIO aKa-
JIEMHUYECKOIo KOpITyca B Halllell CTpaHe.

BxiroueHue B Poccuiickylo akaaeMMIO HayK Cy-
IIECTBOBABIIMX paHee OTPACIEBBIX aKaIeMUA Cylle-
CTBEHHO YBEJIMYUIIO YUCIIEHHOCTb KOPITyca HAYYHOI
anuthl. O61IMit coctas wieHoB PAH mo Cubupckomy
OTIEJIEHUIO 110 cocTossHUIO Ha 2022 T., KaK SIBCTBYET
W3 HOBOTO W3IaHWS, BKIOYan 273 akageMHuKa M
263 yeHa-KOpPPECITOHAEHTA.

B nByxTOMHUKe, OTpaxkaloliemM OOIIui mepco-
HanbHBIN cocTaB CO PAH B ucTopuyeckoii fuHaMy-
Ke, CBelIeHUS 00 YIEHBIX ¢ X (DOTOIIOPTPETAaMU IIPH-
BOJSITCSA B ajipaBUTHOM Topsiake. Kaxmyto onorpam-
My MpeaBapsieT KpaTKoe pe3loMe, BKIIoYalollee
aKageMUIECKUil CTaTyc, Y4EHYIO CTEIEHb, Y4EHOE
3BaHue podeccopa (ecau OHO eCTh) C TOIaAMU MTPU-
CBOEHUSI, 00JIaCTh HAYKU U CIIELIAIN3alIiI0 BHYTPU
He€. 3aTeM CIIenyIoT CBeIeHUsI 0MorpadpmIecKoro xa-
pakTepa: BpeMsl, MeCTO POXACHUS (KOHYUHBI B CIIy-
yae 3aBeplIeHNs XKU3HEHHOTO ITyTH ), HAUMEeHOBaHUE
By3a ¢ yKazaHueM (akyJIbTeTa, acnupaHTypa (OpauHa-
Typa). Crneayoluii pasaen oTpaxkaeT TPYIOBYIO
(IpOM3BONCTBEHHYIO, HAaY4YHYIO, MeJarorm4ecKylo)
JIeITEIbHOCTh C yKa3aHWeM HOJDKHOCTEM, MECT U
BpeMeHHM pabOThl B TOM UJIU MHOM YUpeXIeHUU,/op-
rann3anuu. CylecTBEHHO JOIIOIHSET 3TU CBEICHUS
MepevYrcIeHre B KOHIIE CTaTbu HanOojee BaXKHBIX
paboT yyéHoro.

Oco60 BwIAENIEH mepuon padoTel B CuOMpPCKOM
oTIelIeHMM AKageMUH HayK ¢ yKa3aHUEM ITO3ULINIT B
akameMHYecKoil Kapbepe. Hampumep, axkamemMuk
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H.H ITokposckuit (1930—2013), BceMUpHO U3BECT-
HBIN crieliaiancT 1o uctopumn Poccun, apxeorpadpnn
M UICTOYHUKOBEAEHUIO, padboTasl B CuOMpPCKOM OT/ie-
JeHuu ¢ 1965 r.: MaagIuii HaydHbI cOTpyaTHUK OT-
Jieia TyMaHUTapHBIX UcciienoBaHuii MHCTUTYTa 9KO-
HOMMKM Y OpraHWU3allMyd MPOMBILIJIEHHOTO MPOU3-
BorctBa (1965—1966), Muammmit (1966), craprmmit
Hay4yHbIll coTpynHuK (1970), 3aB. ceKTOpOM apxeo-
rpapuu U UCTOYHUKOBeAeHUSI MHCTUTYTa UCTOPUH,
dunonoruu u dunocopuu (1975), 3aM. nupekTopa
MNucturyra wucropun CO PAH (1992—-2003).
C 2003 r. — coBetHuk PAH (1. 1, c. 386).

CrrertanbHble THGOPMAIIMOHHEBIEC OJIOKH TTOCBSI-
IIEHBI CBEIEHMSIM O HAyYHO-OPTaHM3allMOHHOM nesi-
TEJIbHOCTU YYEHOrOo (YWJIEHCTBY B OT€UYECTBEHHBIX U
3apy0OeXXHbIX HAYYHBIX OpraHU3alMsIX, PEIKOJICT-
SIX KYPHAaJIOB U T.1.), IPUCYKIEHUU HAYYHBIX U TOCY-
MapCTBEHHBIX MPEMUIA W HaArpajm, BKJIIo4asi BEIOM-
CTBEHHOE U OOILIECTBEeHHOES MPU3HAHUE 3aCITyT, YBE-
KOBEUMBAHWM TTaMSITH YIISALIMX U3 XU3HMU (T. 1, . 9).

BriosiHe o4yeBUMIHO, YTO B KOHIIEHTPUPOBAHHBIX
TepPCOHAIBHBIX OYEPKaX, OMpPeIeIsIeMbIX SKaHPOM pac-
CMaTpUBaeMbIX KHHUT, HEBO3MOXHO ObUIO IIPEICTABUTh
0COOEHHOCTH TPASKTOPUN KN3HEHHOM CyIbOBI, YBIIC-
YeHUs y4E€HBIX, UX BKJIAJ B pa3BUTUE COLIMOKYJIbTYP-
HOTO IIPOCTPAHCTBAa HOBOCUOMPCKOTO U APYTUX CU-
OMpPCKUMX aKaJeMWIeCKNX TOpPOIKOB. BmecTe ¢ Tem
yneHbl PAH, padoTtaBmue B CUOMPCKOM OTOCICHUM,
MOKOPSIJIM He TOJIBKO HaydyHbIe BepIInHLL. Tak, aka-
nemuk M.H. Memikos (. 1, ¢. 332, 333), onuH u3 op-
raHM3aTopoB anbnuHUCTCKOro kinyoa CO PAH
“BepTukainb”’, cTaja MacTepOM CHOPTA I10 aIbIIMHU3-
My, yooctowicsd 3BaHusg “CHexXHoro 6apca”, KOTo-
poe HOCUJIU aJIbIIMHUCTBI, TTOKOPUBIIINE CaMble BbI-
COKHE BEpPIIMHBI, PACIIOJIOXEHHBIE HA TEPPUTOPUU
CCCP. B ampnmHUCTCKOM ABMKEHWHM HOBOCHOMUP-
CKOro AKajgeMropoaka y4yacTBOBaJl TaKxKe aKaAeMUK
A.Jl. Anexcanapos (T. 1, c. 16, 17). Ux mipumep 1ipu-
BJIEKaJ B “IKOJIY MyKecTBa”, KaK Ha3bIBAJIM aJTbITH-
HU3M, OOJIBILIOE YUCIIO MOJIOAEXKHU, cTyaeHTOB HoBo-

CUOMPCKOTO  TOCYHAPCTBEHHOIO  YHUBEPCHUTETA .
Akanemuk C.B. Tonpoun (1. 1, ¢. 128, 129) cTpacTHO
yBieKajcsa dororpadueit, urpaa Ha MaHOOJWHE U
dopTrennaHo, COUYMHSIT My3bIKY, aKTUBHO 3aHUMAJICS
CIIOPTOM (JIbDKaMM, OOJIBIIMM TEHHHCOM), IHCAII
CTUXU, yBJIeKayicsa xxuBonuckio. B 2003 1. BEIIIIIO BTO-
poe u3gaHue ero KHUTM CTUXOB C PUCYHKaMM aBTOpa
[6]. YBneueHms1, CIIMCOK KOTOPBIX HEUCUEpIIaeM, CIO-
COOCTBOBAJIM aKaIeMWIECKNM ycIiexaM YIEHBIX.

B 11e10M Gi1aromapst Hay9YHO-OpPTraHU3alMOHHOM 1
OOIIIECTBEHHOI NIeATEeIbHOCTH, MHPOBO33PEHUIO,
crucTeMe LIeHHOCTel TuaepoB HayKu, OIMUPABIINXCS
Ha JIy4IlIie MUPOBBIE TPagULIH, IIPOUCXOIMIIO (hop-
MHUpPOBaHWE BaXKHBIX KOMIIOHEHTOB 3TOCa HAyYHOTO
coobmectBa B Cubupu, TakKMx KakK WHTEJJIMTEHT-
HOCTb, TOJIEPAaHTHOCTb, CBOOOIA TUCKYCCHUIA, TeMO-

2(IDOHI[ kinyoa “Beprmkann”. Otkpoiteiii apxuB CO PAH.
http://odasib.ru/openarchive/Default.cshtml
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KpaTW3M B OOIIIEeHUH, TTOHMMAaHKe BaXXHOCTU HAyKHU
1 o6pa3oBaHMs IS COBPEMEHHOTO OO0IlecTBa, OT-
KPBITOCTb K MEXIYHApOTHOMY COTPYIHUYECTBY |7,
c. 118].

IIpakTuyecku B KaXJIOM oOuyepKe-OuorpamMmme
MPUCYTCTBYIOT HaHHBIE O IPENoaaBaTeIbCKOM Ies-
TEJILHOCTU YYEHBIX U UX BOBJICUYEHHOCTU B MUPOBOE
uccienoBaTenbckoe coobirectBo. Kak oTMevana
akamemMuk T.M. 3acmaBckast, “ogHOI M3 OCOOEHHO-
cTeit AKageMropoaka OblJIa ero OTHOCUTEIbHAs JIN-
OepaIbHOCTh 1 UHTEHCUBHOCTh OTHOIIIEHU C 3apy-
OCXKHBIMM YYEHBIMH. MeXIyHapOmHbIE KOHTAKThI
yuéHbix CO AH Ob11M 1OCTaTOYHO IIMPOKU, U TPYII-
HOCTeli ¢ BbIe3IOM 3a pyOexX OBLJIO MEHbIIe, YeEM B
npyrux ropomax” [8, c. 547, 548]. IlepBeiM HanboJIECE
SIPKMM MEXIYyHapOTHBIM HayYHBIM COOBITMEM CTal
COBETCKO-aMepUKAHCKUI CUMITO3UYM T10 YpaBHEHU -
SIM C YACTHBIMU IIPOM3BOOHBIMUA B HOBOCHOMPCKOM
AkageMropoake B aBrycte 1963 r., HaunmHast ¢ KOTO-
poro BaxkHasl pojb HOBOro HayKorpaaa u Bcero Cu-
OMPCKOTO OTACISHMS B IpolleccaxX INUPKYISILIMYA 3Ha-
HUN W DIOO0aM3allMy HAayKWd B TIEPUOJ XOJOTHOM
BOMHBI HeTIpepbIBHO Bo3pacTtana. Co3naHue B Cubu-
pY Hay4YHBIX INKOJ, IIPM3HAHHBIX MUPOBLIM Hay4d-
HBIM COOOIIIECTBOM, TO3UTUBHO OTPaKajaoCh Ha MPO-
1iecce MOATOTOBKU KaApOB IJisl HAyKU. 3HAUMMOCTD
JIMAEPOB HAYYHBIX IIKOJ C MUPOBBIM MMEHEM, Ha-
npumMmep, 1o aiareope (akagemuk A.M. ManbiieB), ma-
TeMaTUYECKOM JIOTUKE U TEOPUU BBIYMCIUMOCTU
(akagemuk PAH 10.JI. EpmioB), maTteMaTU4ecKOit
skoHoMUKe (naypeatr HoOeneBckoil mpemMun akasme-
muk JI.B. KanTopoBuy), pusuke mia3Mbl U yCKOPU-
tensim (akagemuk I'M. Bynkep), apxeomorum Asun
(akagemuk A.Il. OxknagnukoB) (1. 1, c¢. 308—309,
160—161, 200—201, 70—71, 372—373) 1 MHOTHX Ipy-
T1X, COIIPSDKEHA ¢ MX He MeHee SIpPKOM U TUIOJOTBOP-
HOIi, YeM Hay4dHasl, MpernogaBaTeJbCKOi IeITeIbHO-
cteio. B HoBocuOGUpcKoM rocynapCTBEHHOM YHU-
BepCUTETE, U3HAYAILHO CO3MaHHOM Ha IIPUHIIMAIIAX
MHTErpauuy oopa3oBaHUs M HAyKH, IIe JIEKTOpaMu
BBICTYTIAJIM BeAyllMe y4E€HbIe, PsiI ayTUTOPUIA HOCSIT
HX IIPOCJIaBJIECHHbIEC UMEHA.

B niepcnexkTuBe mJ1s1 paciIMpeHUs KOHTEHTA Hay4d-
HO-TIOITYJIIpU3allMOHHOIO HAaIIpaBJIeHMsI, CBSI3aHHO-
IO C XU3HbIO U AESITEIbHOCTbIO BUIHBIX CUOMPCKUX
YYEHBIX, M3OaHUS, MOAOOHBIC paccMaTpUBacMOMY,
1ejecoo0pa3Ho CHAOXaTh MPUIOXCHUSIMM, COIAEP-
KalllMMM yKa3aHUs Ha McTopuorpaduieckue, aaeK-
TPOHHBIE PECYPCHI, OOBEKTHI UCTOPUKO-KYJILTYPHO-
ro 1 MEMOpPHAJIbHOTO 3HaYeHUsI. B 3T0i cBsI3U oTME-
M, 9To ¢ 2001 1. B Cubupckom otrneneHnu PAH
u3naéTcsl KHUxXHas cepust “Hayka Cubupu B au-
max”, HacuMThIBalomas: yxe o6oiyiee 40 TomoB. B mx
yuciae “Bek JlaBpeHTheBa”, “Omnoxa KormTiora”,
“KOpuit HukomaeBuu PyneHko. BocriomuHaHus o
XN3HN W gesarenpHocT”, “Jleonmn BurambeBuu
KantopoBuu: yenoBek u yyéHsiii”, “Bamr A.JI. fdH-
mwuH”, “Ilenares SIkosnesHa [Tonyb6apuHoBa-Kouu-
Ha” U 1Ip.

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

B cooTBeTrcTBUM € OOIIENIPUHSTHIMU B POCCHUIi-
CKOIi ¥ MUPOBOIi MpakKTUKE HOpMaMM U TpaauLIMSIMU
MaMsITh O BBIJAIOIIMXCS YUEHBIX YBEKOBEUMBAETCS B
Ha3BaHUSIX HAyYHO-UCCIEIOBATEIbCKIX U YIeOHBIX
YUIPEXKIEHNIT, MUHEPAJIOB, IJIAHET, UCCICIOBATEIIb-
CKUX Kopabieid, yaull, y4eOHbIX ayIUTOPHUil BY30B,
MMEHHBIX TIPEMUIT M CTUIIEHINI, YCTAHOBKE MaMSIT-
HUKOB, MEMOPHUAIBHBIX HOCOK, MaMSITHBIX 3HAKOB.
MN3ydyeHre Hay4YHOTO W MCTOPUKO-KYJIbTYpPHOTO Ha-
cliennuss HOBOCHOMPCKOro AKaIeMIOpoaKa, B CHIY
CBOEII YHMKAJIbHOCTU MMEIOIIEro CTaTyC JOCTOIIPH-
Me4JaTeJIbHOTO MECTa, IMO3BOJIMJIO YCTAaHOBUTH, YTO
MMEHaMU JIMAECPOB CUOMPCKOM aKageMUIeCKO Hay-
KM, Tipexne Bcero wieHoB PAH, HaszBanBI 12 mpo-
CIIEKTOB M YJWII, 25 YHUBEPCUTETCKUX ayIUTOPUIA,
9 JIECHBIX TPOIIMHOK MEXAYy YHUBEPCUTCTCKUM KaM-
IMyCOM M HMHCTUTyTaMu (OCOOEHHOCTb COLIMOKYJIb-
TypHOro JlaHaimadTa AKageMropoaka), B maMsiTb 00
Y4EHBIX YCTAHOBJIEHO 6 MaMSITHUKOB, 59 MeMoOpH-
ATBHBIX JTOCOK, 14 MHCTUTYTOB Ha3BaHbI MMEHAMM
MEPBBIX JUPEKTOPOB [9].

OO6paTuM BHUMaHUE Ha TO, YTO B HACTOsIIIIEE Bpe-
Msl CYLIECTBEHHO BO3pacTaeT akKTyaJlbHOCTb U3yuye-
HUSI BCEX BUIOB HacjeAusl KaK OCHOBBI HallMOHAb-
HOI uctopuyeckoi namsaTtu. “Hacneave u my6anu-
Has MaMsTh JOJKHBI CIY>XXUTh OOIIECTBY, MTOJIKHBI
IoMoTaTh pellaTh COBPpEMEHHBIE TPOOJIEMBI U CTPO-
UTh goctoitHoe oymymiee” [10, c. 10]. bazoBbiMu nH-
cturyramu Hacinenus B CO PAH cmyxatr apXwBHI,
OMOIMOTEKM, MEMOpPUAJIbHbIE KOMHAThI, COXpaHSIIO-
1€ U perpe3eHTUpYIolIe KaIpoBoe SIApO CUOUP-
CKOM Hayku B IIMPOKOM COLIMOKYJIBTYPHOM MpO-
crpanctBe. Tak, B 2006 1. B MUHCcTUTYTE HedTEraszo-
BOi1 reonorun u reopusuku um. A.A. Tpopumyka
CO PAH mno mHumMaTtmMBe IMpPEKTOpa aKaJaeMHWKa
A.D. Konroposuua (1. 1, c. 236, 237) co3gaH 0OBEKT
My3eiiHOTO 3HadYeHUs “MeMopuallbHBIM My3eil U
oubimoTeka akagemMuka A.A. Tpodnmyka” (ero 1o
MpaBy Ha3blBAJIM “IJIaBHBIM TeonoroM Cudupu”).
LleHTpanbHOE MECTO B 3KCHO3WIIUM 3aHUMAET HO-
CTyIHasl JJIsl ucclienoBaresieit yHUKajabHas JTUYHAs
oubiMoTeka yuyéHoro, coaepxkaiias okoio 1000 To-
MOB MO BCEMY CHEKTPY BOMPOCOB Pa3BeIKU U 100bI-
4y MUHEpaJIbHBIX pecypcoB [11, c. 223—230]. MeMo-
puajbHbIC KOMHAThl/KaOMHETHI €CTh NMPAKTUYECKU B
KaX1oM UHCTUTyTe Cubupckoro otaeneHusi. C yué-
TOM Pa3BUTUSA WH(MOPMAIITMOHHBIX TEXHOJIOTUI CO-
3[1aHbI TIEPCOHAIbHBIC 2JIEKTPOHHbBIE apXUBHI. ZKeja-
IOlME PpACIIMPUTh CBOU 3HAHUSI 00 YYEHBIX, UMEIO-
WX akKaJeMUyecKue 3BaHMs, MOTYT Takxke
obpatuthces B “OTkpbiThI apxuB CO PAH” — cucre-
MY TIpEICTaBICHUS, HAKOTIJIEHUSI U CUCTeMaTU3alluu

Hay4YHOro HaCJ'IC,I[I/ISI3.

CieqyeT OTMETUTH HeocaabeBalonii B HAyYHOM
cooburectBe CUOUPU MHTEPEC K JIMAEpaM HayKH, OC-
HOBaHHBIII Ha OJIaTOMapHOCTU MpeAlleCTBEHHUKAM

3 OtkpeiTeiii apxuB CO PAH. http://odasib.ru/OpenArchive/
(mara obpamenus 01.04.2023).
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3a co3ganne CO PAH, rpaxmaHCKyIO IIO3UIIMIO,
LIKOJy podeccuoHaan3Ma, MOpaJlbHOE HAaCTaBHU-
4ecTBO, Xapu3Mmy. BciaencTtBre aToro TBOpuyecku pas-
BUBAIOTCS (hOPMbI TPAHCIISILIUM UX HAYYHOTO HacJe-
JIUSI B COLIMOKYJILTYPHOM TIPOCTPAHCTBE MOCEEHU,
0COOEHHO B HOBOCHMOUPCKOM AKaAeMIOpOAKE, MPU-
OpUTETHasI UIEHTUYHOCTh KOTOPOTO KaK JOCTONPHU-
MeJaTeJIbHOTO MecCTa CBSI3aHa ¢ “O0JbIIIoi” HayKOM.
B nomomHeHue K HaydHbIM KOH(MepeHIUsIM (KpyTi-
Helile HaydHble (hOpyMbl MEXIYHAPOIHOTO YPOB-
Hs: “JIaBpeHTheBCKHE YTSHUS IO MaTEMaTUKE, MeXa-
HUKe 1 pusuke”, “benaseBcKue UTeHUs” MO reHeTu-
ke, “EpinoBckast KoH(pepeHIUs 110 nH(popMaTHUKe”,
“ITokpoBCcKMe UYTEeHUS”’ II0 MCTOYHUKOBEICHUIO M
apxeorpaguu u ap.), ¢oToBbICTaBKAM U Mpe3eHTa-
LIUSIM KHUT BHEAPSIFOTCSI COBPEMEHHBIE COLIMOKYJIb-
TYpHbIE MPAKTUKU: I00UJIEHiHbIE YIMYHBIE BBICTABKH,
TeMaTudeckoe odopmieHrue BaroHoB HoBocuoOup-
CKOTO METPOTOJUTEHA U TOPOJCKUX aBTOOYCOB, CO-
3MaHUEe KOMIUJIEKCHBIX 2JIEKTPOHHBIX PECYPCOB, BUK-
TOPUHBI B COLIMAJIBHBIX CETSIX, IIaXMaTHbIE TYPHUPHI,
MPUYpPOYEHHbIE K I00UJIeSIM U3BECTHBIX yU€HbIX CO
PAH.

B HOBOCHMOMpPCKOM AKageMIOpOIKe eXeTOIHO
19 Hos6ps mpoBonuTCs “MuxXaitioB A€Hb” B YeCTh
IByX MuxannoB — JIoMOHOCOBa KaK poJoHa4YaIbHU -
Ka OT€YEeCTBEHHOM aKaJeMUIeCKOoM Tpaguiyu 1 JlaB-
peaTheBa Kak ocHoBaTelrst CO AH CCCP. Cpencrsa-
MU KMHOZOKYMEHTAJUCTUKU IPOIOJIKAETCSI UCCIIe-
JIOBaHUE YYacTUSI M3BECTHBIX YYEHBIX B COOBITHSIX
aroxajabHOTo 3HaueHusda. B cusgTtom B 2020 r. K
120-netuto akamemuka M.A. JlaBpeHTbeBa HOBOM
IOKyMeHTalbHOM ¢uiabpMe “Co3upamlnnii B3pbIB”
BIIEpPBbIE BHUMaHHUE aKIIEHTUPOBAJIOCH Ha CIOXHBIX
00CTOSTEIILCTBAX MPOTUBOCTOSIHUSI PYKOBOIMTEIEH
OTIEJICHUS I PyKOBOIUTEJCH CTpaHbBI B BOIIPOCE CO-
xpaHeHud B coctaBe CO AH CCCP UncturyTta 11m-
TOJIOTMU U TEHETUKHU 1 JIMYHOM BKJIajne JIaBpeHTheBa,
KOTOPBI C MIPUCYIIUMHU €My CMEIOCThIO I HAXOMI-
BOCTBIO cyMmell yoenuTh B cBoeit rmpaBote H.C. Xpy-
1EBa, MoOeJOHOCHO 3aBEPIINB, HAKOHELl, MOTPedo-
BaBIIIYIO HEMAJIO JUIHOIO MYXeCTBa O0pbOY MHOTHX
BUIHBIX YYEHBIX U3 Pa3HBIX 00acTeif 3HAHUS 3a Te-
HETUKY B TIEPUO/I TOCTIOACTBA “JIBICEHKOBILIWHBI .

Bo BHOBB co3gaBaeMbIX TTaMSITHUKAX CUOMPCKIM
YYEHBIM HAOJIIOJAEeTCs MEePEX0 OT CTPOTUX KAHOHM -
yeckux (opM K CBOEOOpasHOMY MHTEPAKTUBHOMY
npencraBiaeHnIo oopa3a. Tak, B IEeHTpe KOMITO3UIINU
otkpbiToro B 2012 1. mamsitHuka .K. bensieBy (T. 1,
c. 44, 45) — “becena” cuasiero Ha CKaMeliKe akaae-
MHUKa C OOBEKTOM €ro IJIaBHOIO 3KCIIEpUMEHTa —
OoIOMalllHEHHOI Tucoii. PsagoM B myxe COBpeMeHHOM
KYJIBTYPBL — MECTO IJIsI Cepu M OTHObIXa, IIe 3MMOI
CTYIEHTHI JICTISIT CHEXHBIX JIMCUIL U cobak. Takue
00BEKTHI B HOBOCUOMPCKOM AKaaeMIopoaKe JOMOJ-
HSIIOTCSI IPOEKTOM 0JIaroyCTpOIiCTBa TOPOICKOI Cpe-
Il — YCTaHABJIMBAIOTCS “YMHBIC JJABOYKHN ™ C BBICKA-
3bIBAHUSIMU U3BECTHBIX YUYEHBIX: “be3 Hayku Poccus
npespatutcs B konoHuio (I"M. Mapuyk)”, “OngHa u3
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BaxkHeux cBodoa — cBo0OAa YTBEPXKIATh MpaBay!
(T.N. 3acnasckas)”, “HayuuTs qioneii IeHUTh, yBa-
KaTh, JIIOOUTh JyXOBHOE HACJIEAUE BEKOB — IIABHOE
NpU3BaHUE apXeoJOTruu. A NyXOBHOE OOrarcTtBo —
3TO caMO€ JOpOroe, 4To €CTb Yy YEJIOBEYECTBa.
(A.TI. OxntannukoB)” (t. 1, c. 312, 313, 174, 175, 372,
373) m op. [12, ¢c. 71, 72].

B HacTosiiiee Bpems (Ha Havasio 2023 r.) B Cubup-
ckom otneneHuu PAH cocrout 221 unen Poccuii-
cKoil akanemuu Hayk: 103 akanemuka u 118 yjieHOB-

koppecrnoHneHToB PAH*. OueHuBas nepcreKTuBbl
rnepenayy HayYHbIX TPaIUIUA OT OJTHOTO ITOKOJIEHUS
JIPYTOMY, MOXHO C OU€BUIHOCThHIO KOHCTATUPOBATh,
YTO COBOKYMHOCTb CUCTEMATU3UPOBAHHOIO B Mpe/-
CTaBJISIEMOM U3JaHUU MaTepuaja XapakTepu3yeT ero
KaK YHUBEPCAJbHBI MHOTOIUIAHOBBLIA WCTOYHHUK
IIJTST OpraHu3aluy UCCIeq0BaTeIbCKOM 1 oOpa3oBa-
TeAbHO-BOCIIMTATENbHOI pabOTHI C MOJIOJIEXKbIO, 1O~
MyJIsSpU3allid OTEUYECTBEHHOM HAYKM W WCTOPUU
Poccwuiickoit akameMn HayK, BOCTpeOOBaHHEBIN pe-
cypc MH(pOpMalIMOHHOTO o0ecneuyeHUs] MHHOBAIIM-
OHHOTO IIpoeKTa “AxagemMroponok 2.0”.

C y4E€TOM CEeTOMHSIIIHEN CUTyalluy TaHHOE U3aa-
HUE, Hecyllee B cede HeMaJlblil 9BPUCTUYECKIIT 1 00-
pa30BaTeIbHO-BOCIIMTATEIbHBIN MOTEHIIMA, TOJIK-
HO 3aHSITh BaXKHOE MECTO B CTPYKTYPE UCCICAOBAHUMA
WCTOPUM U IEPCIIEKTUB pa3BuTusi CHOMPCKOTro OTIe-
nenus Poccuiickoit akanemMmuu Hayk. JymaeM, MoJo-
JIEXU OylIeT MHTePECHO Y3HATh O ITyTU K JOCTUXKE-
HUIO aKaAeMUYECKIX BEPIINH YIEHBIMU, N30paHHbI-
MU aKaJIeMUKaM{ B TOCTAaTOYHO MOJIOAOM BO3pacTe:
B 31 ron C.JI. CoboneB (1. 1, c. 452), B 35 jer
C.A. Xpuctnanosuu (T. 1, c. 512) B 42 roma A.I. Aran-
oersH (1. 1, c. 14). McTopnuecKuii KOHTEKCT MOXKET
OBITh MCTIOJIb30BaH UISI MOTUBALIMU YUYaIIIUXCSI I CTY-
JIECHTOB K CaM000Opa30BaHUIO, HAYYHOM IESATEIbHO-
CTHU, peajin3alluy TBOPUYECKOTO ITOTEHIIMAaNa, J0CTH-
JKEHUIO KM3HEHHOTO ycIieXa, OH MPUMEHUM U IS
COBEPIIEHCTBOBAHMUS OCHOB MOJIOAEXKHOI HOJIUTH-
KM, TPUBJICYECHUS MOJIOAEKM K PEIICHUIO MacIITad-
HBIX 3aJa4 HayYHO-TEXHOJOTMYECKOTO pa3BUTUS
Poccunu.

KHuru, nmocBsméHHbIe NepPCOHATBHOMY COCTaBY
CO PAH, no3BoisIT paclIMpUTh CIEKTP 3HAHUIL O
MO3ULIMSIX XEHIINH-YIYEHBIX B aKaIeMUIECKOM CO-
oO1ecTBe Halleit ctpaHbl. B paccMaTtpuBaemoii pa-
0oTte ux mpenacTasiaeHo 28, B ToM yucie 10 neiicTBu-
TEJIbHBIX YIEHOB M 18 4IeHOB-KOPPECIOHIECHTOB,
136paHHbIX B Tiepuon ¢ 1958 mo 2022 r. B ynciie nep-
BBIX B cocTtaB Cubupckoro otaeiaeHus AH kak nmeii-
CTBUTEJIBHBINM €r0 YWieH BOIIJIa MATEMAaTUK, MEXaHUK,
crieuuagucT B obsiactu ruapoauHamuku I1.4. Koyu-
Ha (ITony6apunosa) (1(13).05.1899—3.07.1999), npo-
deccop (1934), moktop (U3MKO-MATEMATHUECKHUX
Hayk (1940), yneH-kKoppecrnoHaeHT (1946), neiicTBu-

4o JTaHHBIM odULIMaTBHOTO caiita CO PAH:
https://www.sbras.ru/ru/corresponding_member (mata o6Gpa-
menwmst 20.03.2023).
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tenbHbIN yieH AH CCCP (1958). 3a BpeMst paboThI B
CO AH (1959—1970) B xauyecTBe 3aBedyloleii OTae-
JIOM TIpUKJIAAHON TMApOAMHAMUKU MHCTUTYTA THI-
pomunamukun CO AH CCCP, 3zaBenylonieit kaden-
poii TeopeTnyeckoit MexaHuku HoBocuOUpCcKoro ro-
CyIapCTBEHHOIO YHUBEpPCUTETa OHa cTaja [epoem
Conumanuctuyeckoro Tpyma. A BOT mpuMep OyTH J0-
CTVDKEHUMSI BEPIIMH Hay4yHOIl Kapbepbl MHpeacTaBU-
TenTbHUIIaMMU HoBoro TrokojieHus. O.JI. bap6apamr
(1961 1.p.) — mOKTOp MeAWIMHCKUX HayK (1996),
npodeccop, 3aBeayoonasi OTaAeI0M MYIbTU(OKAIb-
Horo artepockiepo3sa (2008—2011), mupekrop HUU
KOMIUIEKCHBIX IPOOJIEM CEepAeYHO-COCYAUCTHIX 3a-
ooneBaHuii (r. Kemeposo), wien EBporeiickoro o6-
mecTBa KapauoJjioros, B 2018 1. ymocToeHa IIpeMun
uM. A.H. KiiumoBa. M306paHa 4j1eHOM-KOPPECIIOH-
nentoM PAH B 2016 1., NeliCTBUTEIbHBIM 4JIEHOM
PAH B 2022 . (1. 1, c. 40, 41).

IlepBhle cMOUPCKUE KEHIIUHBI-aKAAEMUKH YKe
OBEsHBbI JIETeHJaMM, a IIOHSATUE “akageMmnHa”, acco-
LIAMPYIOLIEeCs He TOJBKO ¢ dyHIaMeHTAJILHOM Hay-
KOI, HO M ¢ (DEMUHHOCTBIO, CTaJIO0 UCCIIEIOBATEIb-

CKMM KOHLEITOM®> Y Ha3BaHUEM (PEeCTUBANSA XKEH-
IIMH, 3aHSATHIX B HayKe, 00pa30BaHUM, SKOHOMHUKE.
BriepBbie Takoii (hecTUBaIb ObLIT MPOBEIEH B HOBOCU-
oupckom Akagemroponke B 2012 r., tutyn “Ilouér-
HoM AxamemuHbl” moiyuwmia torma O.J1. JlaBpuxk,
HBIHEe neiicTBuTenbHbIN wieH PAH (T. 1, c. 284, 285).
B Hacrosiiee BpeMst pecTuBanb-KOHKYpC “Axane-
MUHA” TIPEeBPaTUIICSA B P€30HAHCHOE COLMOKYJIbTYP-
HOE MEpONpUsSITUE perMoHalibHOro ypoBHs. Coio3
xeHmmH HoBocmbupckoit obmacti, HoBocmOup-
ckoe otaesieHrne Menepauyl XXKeHIMUH C YHUBEPCU-
TETCKUM oOpa3oBaHueM, MWHHUCTEPCTBO PEruo-
HaJIbHOM IMONUTUKM, MUHHUCTEPCTBO OOpa3oBaHMs,
HayKy W WHHOBalIMOHHOI moiutuku HoBocuoOup-
ckoit oobmactu, CO PAH, CoseT pekTopoB By30B Ho-
BOCHOMPCKOI 00/1aCT OOBEIUHSIIOT CBOU YCUIIMS C
LICJIbIO TTOBBIIIEHUS MPECTUXKA XEHIIUH — YYEHBIX,
Me1aroroB, CIEUAINCTOB B chepe SKOHOMUKHU.

B 3akimroueHne momguyepKHEM, YTO BBIXOH B CBET
IBYXTOMHUKA “Poccuiickas akagemust HayK. Cubup-
ckoe otaeneHue. IlepcoHalbHBII cocTaB” MIpUOOpe-
TaeT 0COOYIO0 3HAUYMMOCTD B IIPEIABEPUU NPUOIIITKA-
oieroca 300-netHero 0b6uied Poccuiickoii akane-
MUM HayK. Bo3pacTaeT colMoKyIbTYpHOE 3HaUCHUE
Hay4YHOIO HacJenusl, aKTUBU3UPYETCS HayIHO-IIOMY-
JISIpHas1 OesaTeJIbHOCTh. B (hopMuUpymolIyiocss cuctemy
POCCUICKMX HAYYHO-HOMYJISIPHBIX ~ TYPUCTUUYECKUX
MapIIpyTOB MOXET OBITh BKIIFOYEHO M IOCTOIIPUMEYa-
TenbHOe MecTo “HoBocubupckuit AkameMropo-
mok” [13].

SCm.: HHrepBblo Ha uHTepHer-nioptane “Hayunas Poccus”:
I'M. 3anoposcuenko, O.H. Illesecuna. KeHnckoe un3MepeHUe
npodeccun yuéHoro (siHBapb 2019 1. https://scientificrus-
sia.ru/news/zhenskoe-izmerenie-professii-uchyonogo (mara
obparienus 20.03.2023).
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IIEJEITMHA, 3AITOPOKYEHKO

NCTOYHUK PUHAHCUPOBAHUA

PaGoTa BbIMOJIHEHA B paMKaX TOCy1apCTBEHHOTO 3a/1a-
Hus WMuctutyra ucropun CO PAH (mpoekrt 0261-2021-
0004) “Yemosek, obmecTBo 1 Biaactb B Poccun XX — Ha-
yayia XXI B.: Ipoliecchl U pe3yabTaThl B3aUMOIECTBUS”.
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HAI'PAIbI 1 ITPEMHNUN
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ITPEMHUA UMEHU A.A. BATAHAWNHA 2022 TOIA — A.T. ZEIOBY U A.C. JOKTEBY

IMpesunuym PAH nipucynun npemuto uM. A.A. ba-
nmanauHa 2022 roga akagemuky PAH Anekcero I'eop-
ruesuyuy JlenoBy U JOKTOPY XUMUUYECKMX HayK AJleK-
cero CepreeBuuy JIokteBy (MHCTUTYT HETeXUMUUE-
ckoro cuHrteza uM. A.B. TormuueBa PAH) 3a nuki
padot “Pa3zpaboTka HOBBIX KaTaJIM3aTOPOB MpPOLIeC-
COB ITepepadOTKU BO30OHOBIISIEMOIO 1 aJIbTePHATUB-
HOTO CBIPbs B KOMITOHEHTBI TOITJIMB U ITOJYITPOAYKTbI
Hedrexumumn” (MoHorpadus, 60 crateii u 19 maTeHTOB).

ABTOpPBI TTPOBEJIM MHOTOUYMCJICHHBIE MCCIEIOBa-
HUS C 1IeJIbI0 CO3MaHNs HOBBIX 3((DEeKTUBHBIX KaTa-
JIM3aTOPOB U CHOPMYINPOBAIM HAyYHBIE OCHOBBI
TEXHOJIOTUU TIEpepabOTKN MPUPOITHOTO Ta3a B CUH-
Te€3-ra3 — KJIIOYEBOM ITOJIYHPOIYKT IMPU ITOIYIYSHUU
MIPOAYKTOB He(TEXMMUM Y TOILINBA IS BOIOPOTHOM
SHEPTEeTUKH N3 Ta30BOTO ChIPhA. g Poccuu, paciro-
JIararoleil YHUKaJbHbIMU 3allacaMy IIPUPOIHOTO ra-

3a, 0COOEHHO BaXkKHbI TTOUCK 3¢(h(EKTUBHBIX KaTaau-
3aTOPOB IS TeEPEepabOTKU ra30BOTO CHIPhS B TPOAYK-
Thl He(TEXMMUM W pacCIIUPEHUE CBhIPHLEBOI 0a3bl
HedTeXMUM 3a CYET MACIITAOGHOTO BOBJICUECHHUS B
KaTaJIUTUYECKYIO TIepepaboTKy rasa. B To ke BpeMs
ra3oBoe CHIpbE B Hallleif cTpaHe UCIIONIb3YEeTCsI Mpe-
MMYIIECTBEHHO B BUIE TOIUIMBA, a HE B BUIE CHIPhS
11 He(pTeXuMun. 3HaAYUTEITbHBIE O0OBEMBI ITIOITYTHO -
ro HeTSIHOTO Ta3a CXKUTAIOTCS Ha pakeirax, 9To Biie-
4ET 3a COD0OIf PKOJOTHMYECKME MPOOJIEeMbI, pellleHnue
KOTOPBIX — aKTyaJbHas HaydHasl 1 HapOIHOXO3sii-
CTBEHHas 3a/1a4a.

V4y€HBle TOCTAaBWIM CBOEM IIEJIbI0 IIOMCK CTa-
OMJIBHBIX CEJIEKTHMBHBIX KaTajlu3aTOPOB M TEXHOJIO-
TMil TIOJIydeHMsI CMHTEe3-Ta3a KUCJIOPOJHOM U yrIJje-
KHCJIOTHOM KOHBEpPCUEN METaHa, 3TWJIEHA OKUCJIU-
TeTbHOI KOHJEHCAIIMe MeTaHa, a TakxKe oJie(pMHOB
C2—C4, apoMaTU4YeCKMX YIJI€BOAOPOIOB U KOMIIO-
HEHTOB TOIIJINB 13 Ira30BOI'0 ChIPbA U ITPOAYKTOB IIC-
pepaboTKM pacTUTEJILHOTIO Chipbsl. Ha ocHOBe 1oy-
yeHHBIX KaTtaiau3aTopoB A.I. Jlenos u A.C. JlokTeB
pa3paboTaji U COIIacoBaIl C 3aKa3uMKaMU TEXHO-
JIOTMYECKHE PErIaMEHTHl Ha MHPOCKTUPOBAHUE ITH-
JIOTHBIX YCTAaHOBOK psifa IIpolieccoB. BrimmomHeHO
MaTeMaTUIeCKOe MOIEIMpOBaHUE Mpollecca OKMC-
JINTEJILHOM KOHASHCALIMM MeTaHa, 1 B UTOTE IIPEeIIo-
XKeHa TeXHOJOrnJecKass cxeMa KaTaJuTUIEeCKON Ie-
pepaboTKM MeTaHa B 3TUJICH.

IMPEMHWA UMEHHW U.M. TYBKNHA 2022 TOIA — A. 3ABAHBAPK U JI.1. JTJOBKOBCKOMY
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IIpesunmym PAH mipucymt ipemuro nm. M1.M. 1y6-
kuHa 2022 roma KaHAUIaTy Te0JI0OrO-MUHEPaIoruye-
ckmx Hayk Anme 3abaHO6apk m akamemMuky PAH
Jleononpny WcaeBuuy JlookoBckomy (MHCTHTYT
okeaHoiorun um. IL.I1. Illupmosa PAH) 3a moHo-
rpadpuro “I'eoyiormuyeckoe cTpoeHue M HedTEraso-
HOCHOCTbh COBPEMEHHBIX M IPEBHUX KOHTUHEHTAJb-
HBIX OKpanH ATJIAaHTUYECKOTO OKeaHa”.

Pa6oTa mipencraBisieT co00if akTyaabHOe (hyHIa-
MEHTaJIbHOE MCCIIeIOBaHMe 10 TeOJIOTUH He(bTH 1 Ta-
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3a. ABTOPBI BBISIBUJIA P 3aKOHOMEPHOCTEM, CBSI-
3aHHBIX C paclipe/e/iecHUeM 3aracoB yIJeBOA0POI0B
B pa3pese (paHepo30s Ha KOHTUHEHTAIbLHBIX OKpan-
Hax ATJIaHTHMYECKOTo okKeaHa. [loTteHuman HedTe-
ra30HOCHOCTHM APEBHUX KOHTUHEHTAJIbHBIX OKpauH
CBSI3aH C ONpeAeJIEHHOM cTaare 3BOTIOLINY bacceii-
HOB. DTH 3aKOHOMEPHOCTH CBSI3aHBI C TIIyOOKOBOII-
HBIMU pErMOHAMU, CKJIIOHAMU U TIOOHOXUSIMU. M-
TraHTCKHE CKOIUICHUSI YTJIEBOAOPOIOB B IMOCIEIHUE

BECTHUK POCCUNCKOMN AKAJTEMUU HAYK

Toabl OBLIN OTKPLITbI MCKIIOYUTEIBHO B TJIY6OKO—
BOOHBIX YAaCTAX KOHTMHCHTAJIbHBIX OKpanH.

IIpencraBieHHBIe B MOHOIpaUU TEOPETUISCKUE
OLIEHKM He(MTEra3oHOCHOCTU C WCHOJb30BaHUEM
crietuanusupoBaHHoii ['MMC-TexHOMOrUM UMEIOT
BakHOE MpaKTUUYECKOe 3HAYeHUE: TaKOU MOAXO0M Ha
paHHEeN cTaauy MMOUCKOBO-pa3BeIOUYHBIX PadOT 103~
BOJISIET CYIIECTBEHHO TOBBICUTh PEHTA0EIbHOCTH
pa3BenKu U pa3pabOTKM MECTOPOXKIEHU YIJIEBOIO-
pOIOB B akBaTOpHsIX MUpPOBOro oKkeaHa.
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