[ e

BEJIMKUI ITPOTUBHUK
«TOPOXOBBIX 3AKOHOB» TEHETHKU
KO6wneit lBana Mu4uypuHa,
BbIJAIOIIET0CA PyCCKOIO
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HOBAA OBJIACTb ABUALIU
Korga rpaskmaHCcKye caMOJIeThI
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CAMBIV ®OHTAHMPYIOIINN
TOPOJI MUIPA
AHTHYHOE MaCTePCTBO OOpameHus
C BOJIOY, KOTOPOE U CEeTOAHSA
CIIyKUT O,Z[HOI;I N3 I'VIaBHBIX
TYPUCTAYECKUX IPUMaHOK PrMa
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OMOSKOHOMUKA
«HoBast peaIbHOCTBY, K KOTOPOU ABIKeTCsI Poccus, B IporpaMmax
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HOBOCTH

s O1105KOHOMMUKA

Kypc Ha BMOSKOHOMUKY

BMO3KOHOMMKa — HOBast PeanibHOCTb [J15 POCCM 1 BCErO MNPA, KOHCTATUPYHOT SKCMepTbl. YCreEX Ha 3TOM Harpas/IeHn MMEET CTpaTe-
MYecKoe 3Ha4YeHVe a1 obecrneyeHms TEXHONOMYECKOro CyBEPEHUTETA CTPaHbI. [lepexon K HOBOW Moae/ M TpebyeT ryOoKMxX CCie-
OOBaHNN, MHHOBALIMOHHbIX Pa3pabOoToK, MOArOTOBKM KBANMPULMPOBAHHBIX KALPOB, U Y>Ke CErOaHS 3TM 3aHMMAIOTCA BEAyLLIME POCCHM-
CKue BY3bl. OOHMM 13 MPUMEPOB TakoM paboTbl cTan P3Y M. I B. [MnexaHoBa — 30eCh BBE/ M CPa3y HECKOMbKO OBpa3oBaTesbHbIX MpO-
rPaMM MO BMO3KOHOMIIKE, CO30a/IM COBPEMEHHbIE TabopaTopui A1 MPOBEAEHMS MCCNEeA0OBaHM 11 anpobaLIMM TEXHOMOMMYECKIX Pa3-
pPaboTOK B 3TOW chepe. [NoapobHee O BKaae YHVBEPCUTETA B Pa3BUTME MEPCMEKTMBHOMO HaNpaBieH1s — B MaTepuane «b-Haykiny.

B peBpaie sToro roga mpesusent Poccuu Bra-
guMup IlyTUH Ha3Bal OUOIKOHOMUKY
«HOBOU PeaIbHOCTBIO», K KOTOPOU JIBYDKETCS
crpaHa. ITo cjioBaM I1aBBI TOCyZapCcTBa, CHU-
JKeHVe HeraTWUBHOTO BO3/IeMICTBUS Ha OKPY-
SKAIOIIYIO Cpefly IIPY COXpPaHeHUY UHAYCTPU-
QTBHOI'O U TeXHOJOTMYeCcKOIo IIporpecca —
Ba’kKHeIlllee yCJIOBUe JJIS CIIPaBe//IMBOIO
U cOQTAaHCUPOBAHHOI'O INIOOAIBHOTO PA3BU-
Tus. <HeCIydariHo B IleHTpe 0cO00r0 BHUMA-
HU4 celyac IlepeZioBble pellleHUd B cdepe
reHeTUKU, OK0- U IIPUPOIOIIOZOOHBIX TeXHO-
JIOTUI, a TaKoKe CO3/IaHMsI MaTepUaIoB, KOTO-
pBle BOCIIPOU3BOJAT IIPOLIECCHl JKMBBIX
cucTteM. B mesioM peub 0 OpMUPOBAHUU
NIPUHLIMUIINAIBHO HOBOTO SBJIeHUs, HOBON
pearbHOCTH — OMOIKOHOMUMKHU»,— CKa3al
IIaBa roCylapCTBa.

Bosblioe BHUMaHUe BilacTell K OMOIKOHO-
MUKe 00OYCIOBTIeHO eé cTpaTernueckoi 3Ha-
UMMOCTBIO JJII COXPAaHEHUSI TeXHOJIOoTHh4e-
CKOTO CyBepeHUTeTa U JUAePCTBa CTPAHBI.
Vke ceronHsa B PO roToBIT HAIlMOHAJIbHBIN
npoekT «TexHoJIOorM4Yeckoe obeclieueHUe
OMO3KOHOMUKM». «[HarimoHanbHbIH] [TpoeKT
JleTaIbHO ITPOoPabOoTaH U B HOSIOpe Oy/ieT BHe-
CeH B IIPe3NJUyM CcOBeTa IIPYU IIpe3nJieHTe
I10 CTpaTernyeCcKoMy Pa3BUTHION, — COOOIIILI
epBBIN BuUlle-lipeMbep JleHuc MaHTypoB
Ha MeXAyHapoZHOM popyMe «buompom».
HarmoHaIbHBIN IIPOEKT IIOMOYKeT OPTraHU30-
BaTh IIPOU3BOJICTBO U CTUMYJIUPOBATh COBIT
OMOTeXHOJIOTUYECKON ITPOAYKINU, ITOATO-
TOBUTH KaJphI /I HOBOU OTPAC/IH, a TalkoKe
00ecIeunT HayYHO-TeXHOJOTUYeCKyIo II0-
JIepP>KKy Pa3BUTHSI OI09KOHOMUKY. B pamMKax
TOCTIIO/IePXKKY IIPeAyCMOTPeHbl MHBECTH-
IUU B pa3paboTKy TeXHOJIOTUMH, CO3JaHue
MeKpeTMOHATbHBIX IIEHTPOB OllepeXkarolei
IIOATOTOBKM KaJpoB. Bce 3T0O J0JDKHO BBIBe-
ctu Poccuio B MUpOBBIe JTHJIepbl OTpaciIu
U o0ecreyuTh KOHKYPeHTOCIOCOOHOCTH
OTeuYeCTBeHHBIX ITPOJIyKTOB O09KOHOMUKYI
Ha MUPOBOM pBIHKE.

XOTsl HalllIPOeKT HaIlpaBJIeH Ha JOCTHKeHNe
TeXHOJIOTMYeCKOIro CyBepeHuTeTa, Poccus
B I1eJIOM T'OTOBa COTPYAHMYATH 10 HaIIpaBJIe-
HUSM OMOIKOHOMUKU U C APYTUMU CTPaHa-
mu — bpaswiug, Uuaudg u Kuran, Hanpumep,
SIBJITIOTCSI MUPOBBIMU JINJI€ PAMU 110 YPOBHIO
VHHOBAIIOHHOM JesTeJbHOCTA U 00beMy
UHBeCTUIN B cdpepy O10IKOHOMUKI.

BriaJi yHUBEpCUTETOB

[TepexoJ; K GMO3KOHOMUKe TpebyeT Ipo-
BeJleHUs IIyOOKUX MCCIeOBAaHUI, pa3pa-
GOTKU U BHeJIpeHUsI NHHOBAI[MOHHBIX TeX-
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__OTtkpbiTe R&D-LeHTpa nuweBbix 6uoTexHonormm B MnexaHoBCKOM yHUBEpCUTETE

HOJIOTUM — y>Ke CeroJHs Belylye poCCUm-
CKUe BY3bl IPUHUMAIOT aKTUBHOE yJacTue
B9TOMU pabore.

bonbnioe BHUMaHMe 3TOM IIePCIIeKTUBHON
cpepe yrensior B POY um. I. B. [InexaHoBa.
CrenuanucTbl YHUBEPCUTeTa CTPEeMATCI
00BbeIMHUTD TeXHOJOTNYeCcKkre KOMIIeTeH-
MM ¥ Hay4YHO-TeXHOJOIMUYecKylo MHPpa-
CTPYKTYPY VISl CO3JJaHUS OMOTeXHOJIOTUN
C TYMaHUTAPHBIM 3HAaHUEM JJId Pa3BUTUL
6rosxkoHOMUKU P®. YHUBepcUuTeT LAaBHO
3aHUMaeTcsl MUIIeBON MUKPOOUOJOruen
1 6MoXUMUeN — 3TU 3aJeIbl COXpaHeHbI
U Telleph II0Iy4aloT HOBOe Pa3BUTHE.

B Hacrogmee Bpems [1exaHOBCKUM YHUBeP-
CUTET ABJIACTCA YYACTHUKOM IIPOIPaMMBL
CTpaTern4eCcKoro TeXHOJIOTMYeCKOro JInzep-
crBa «IIpuopurter-2030» 10 HaIlpaBIeHUIO
«OM09KOHOMUKA». YHUBEPCUTET ITPOBOLUT
Hay4YHBbIe UCCIeAOBAHUA U YIaCTBYeT B CO3-
JaHuU d9QPeKTUBHON CUCTEMBI IO TOTOBKU
Ka/IpoB, IPOPpeCCHOHATHHOM I1ePeIoATr0TOB-
KU U IIOBBIIIEeHUA KBATNGUKALIAY CIIeI[Maln-
CTOB II0 PA3INYHBIM HAIlPABI€HUAM TaKOU
KOMIUIEKCHOM Ha/IOTPaCIeBOM CUCTEMBI, KaK
OMO09KOHOMUKA, OTMevaeT peKTop IliexaHoB-
cKoro yHuBepcurteTa MBaH JIOGaHOB.

B yHuUBepcuTeTe peaansyloT ABa KPYIIHBIX
cTpaTerudyeckux IIpoekTa B chepe Ouo-
9KOHOMUKHU: «BMOTEeXHOJOTUN IUIIEeBBIX
cucTeM» U «BUOTeXHOJIOTUHU JJIs YTUIM3a-
LMY OTXO/0B». OHU IIPU3BaHBI 00ECIIeUUTh
IIOATOTOBKY KBaTUUIIMPOBAHHBIX Ka/[pOB

U YBEIUYUTD JOTI0 KOMMePIIHaIN3yeMbIX
Pe3yJIbTaTOB UCCIeOBAaHUN U Pa3paboTOK
By3a B cdhepe GIOIKOHOMUKIU.

Co3pmaTh ycI0BUS

JI1s1 TIOZITOTOBKY CIEITMAINCTOB B cdhepe O1o-
9KOHOMUKM HY)XHBI CIIeIIMaTN3VPOBaHHBIE
J1abopaTopuy U cOBpeMeHHOe 060pyJoBaHLe.
[Ipu nojjep>xKe MHAYCTPUAIBHBIX IIapTHe-
poB B [ll1exaHOBCKOM YHMBepCUTeTe I10CTO-
SIHHO COBEPIIEHCTBYIOT YCIOBUS, B KOTOPBIX
TPYJATCS HaydHBbIe COTPYJHUKU U CTyAEHTHI.
Bricuras umkeHepHas mKkoja «Hosble Marte-
pUAIBl U TEXHOJOTHU», HAIIPUMe]D, UMeeT
6osee 30 yaeOHBIX M HAYIHBIX JTAaOOPATOPUIA,
6osee 400 BuzioB 060pyzoBaHust R&D, pactipe-
JleJIeHHYIO CeTh MCCIe/[0BaTeIbCKUX IOKAIII
WHYCTPUATbHBIX IaPTHEPOB.

Jlerom 2025 rozia B yHUBepCUTeTe OTKPBUIMCh
Cpa3sy iBe HOBbIe Tab0PaTOPUM I10 pa3paboTke
OUOTeXHOJIOTUIL. B Mioje Havyasta CBOIO paboTy
Jnaboparopus «IlepcrieKTUBHBIE arpo- U aKBa-
OUOTeXHOJOIMM», B CO3[AHUM KOTOPOH yda-
CTBOBaJI UHAYCTPUAIBHBINA ITapTHep — AHO
«BbuocdepHble TeXHONIOTUMY. 3/lech pa3pabda-
THIBAIOT AITOPUTMBI MAIIMHHOTO OOyUeHUs
1 KOMIIBIOTePHOTO 3peHUs I UCII0Ib30Ba-
HUS B PaCTeHUEBO/ICTBe, M3y4aloT IIepCIIeKTH-
BBI IIPUMEHEeHUS BOJOPOCIe I OYUCTKI
BOZIBI, UIIYT IIOJXOABI AJS BBIPAIIMBAHUI
3eJIeHHBIX U ATOJHBIX KYJABTYD C 33ZlaHHBIM
HYTPUEHTHBIM COCTAaBOM — UCTOYHUKOB BUTa-
MUHOB 1 MMHEPaTbHBIX Bell[eCTB.

B okrss6pe 2025 roza B [IeXaHOBCKOM yHU-
BepcUTeTe Takcke ObUI OQUIINATHHO OTKPBIT
HUCCIeN0BaTeIbCKUN R&D-1IeHTp NuleBbIX
OUOTEeXHOJIOTUH, BKIIOUAIOI[UI TPY OIIBITHO-
IIPOMBINLTeHHBIX JTabopaTopuu. [To croBam
3aMmiaBbl MuHOGpHayku Poccum AHJpes
OMerpuyKa, YHUKAIBHOCTD I[eHTpa — B KOM-
IIEKCHOM CTpaTermyeckoM IIO/XOJie: TaM
OyayT He TOJbKO 'OTOBUTH CIIEIIUATHCTOB,
HO 1 GOPMUPOBATh MEXKIVCIUILINHAPHYIO
MOJIeNb IIOJITOTOBKY Ka/[POB 17151 O09KOHOMU-
xu Poccu. 311ech OyyT TeCTUPOBATh TEXHOJIO-
TUU IIPOU3BOACTBA CBIPOB, X1e000YIOUHBIX
Y KOHAUTEPCKUX U3/eINH, HAIIUTKOB OposKe-
HUS C MCIIOJIb30BaHMeM 3aKBaCOYHBIX MUKPO-
OPraHMU3MOB OTeUeCTBeHHOTO IIPOM3BO/ICTBA.
Taxcke, 1o cioBaM pexrTopa IlrexaHOBCKO-
ro yHuBepcuTtera VBaHa JlobaHOBa, IO3XKe
Ha 6a3e IleHTpa IVIAaHUPYeTCs CO37IaTh ONOIo-
TeKy OMOJIOTMYeCcKUX ITaMMOB 1 MUKPOOUO-
JIOTMUeCKYIO JIab0paTopuIo. OTU pa3paboTKu
B Oy/Iy1iieM II03BOJIST IIPOM3BOAUTD IIPOJYKTHI
IIUTAHUS C BBICOKON JOOABIEHHOM CTOMMO-
CTBIO U OMOJIOTYECKOM I[eHHOCTBIO, UTOo 00e-
CIIEYUT UMIIOPTO3aMellleHre M IIPOJOBOJIb-
CTBeHHYI0 6e3011acHOCTb Poccum.

Kazpsl Oyaymrero
IToxgroroBka KazpoB B chepe GUOIKOHO-
MWUKU — BaKHBIW BBI30B, TPeOYIOIIUN

COBepIIeHCTBOBAaHUS 00pa3oBaTelbHBIX
nporpamm. POY uwm. I. B. IliexanoBa BBo-
TUT OMOIKOHOMUYECKUe JUCIIUILINHBI
Ha BCeX yPOBHSIX 0Opa3oBaHus. B 2025 roxy
B DKOHOMUYECKOM Jullee [1eXxaHOBCKOTO
YHUBEPCUTETA OTKPBLUIN IIePBBIN B CTPaHe
OM05KOHOMUYeCKUN KIacc. B yHuBepcure-
Te TAlOKe CTAapTOBANIO OOydyeHUe Ha HOBBIX
nporpaMMax 6akajaBpuaTa U Marucrpa-
TYpHL. B IIaHax By3a Ha Oaiokannive Tpu
rola — OTKPBITh YeThIpe HOBBEIe 00pa3oBa-
TeJbHbIe IIPOI'PAMMBI OCHOBHOI'O 06pa30oBa-
Hus u 14 nporpamm JIT10, CBA3aHHBIX C OO~
5KOHOMMUKOM.

[IpexcraBuTeNN yHUBEPCATETA OTMEYAIOT, YTO
Pa3BUTHe HOBBIX IIPOrpaMM 00yUeHNs I103B0-
JIUT 00eCIIeyrTh OTPacab KBATUQUIIPOBaH-
HBIMU cIienyanucramu. ITo caoBaM y4eHBIX
BrIcurert mH)XeHepHOU MKOJIBI «<HOBBIe Mare-
PpUATBI ¥ TEXHOJIOTUMY, 33/Iava By3a — CO3/IaTh
00pa3oBaTeIbHYIO CPe/ly Ha CThIKe OLOTeXHO-
Jiorust, 6onHPOPMaTUKY, SKOHOMUKY 3aM-
KHYTOTO VKA. TakKe OHU IOSACHAIOT, YTO
pasBUTHe OMO3KOHOMUKY B Poccru TOJDKHO
IIPUBECTH K MHTeIpalluy OMOTeXHOJOTUM
B Pa3INYHbIe OTPACIN HAPOJHOI'O XO3AVICTBA.
CEPIEM METPOB
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MeqUIHA U GU3NOIOTUA

He HaBpeou: Kak B HalleM opraHmame
paboTaeT reHWwTad 060POHDI
NPOTUB NaTOreHoB

Hobenesckasa npemMms no ersnonorni n MeauumHe 2025 rofa BpydeHa 3a QyHOaMeHTa IbHble OTKPbITUS,
CBS3aHHbIE C PErynaTopHbIMU T-kneTkamm (Tregq).

Jto paborel Mapu 3. bpyrkoBout, Ppena
Pamcpeiia u Cumony CakaryTu, KOTOpEIe,
JIBUTasCh He3aBUCUMBIMU IIYTSIMHU, B UTOTE
HallIX TOUKY IlepeceyeHus B rede FOXP3
U IPOJMJIN CBeT Ha OJIMH M3 CAMBIX BaX-
HBIX MeXaHU3MOB B HallleM OpraHu3Me —
nepudpepryeckyo MMMYHHYIO TOJIepPaHT-
HOCTb. YUYeHBble PAacKpbLIN, KaK CIOXKHO
OpraHMU30BaHHAs cUcTeMa 000POHEL, IIpeJi-
HaszHauyeHHas IS 60PBOEI € MaTOTeHaMH,
yMyZpsieTcsl He oOpanaTh Opys>kue IIPOTUB
CcOOCTBeHHBIX TKaHe.

OTBeT Ha 3TOT BOIIPOC KPOeTcsl B HeOOJIb-
1I0¥, HO HeBePOSITHO MOTYyIeCTBeHHOUN
nonynanuu 1uM$onuTos — Treg, KOTOpbIe
BBICTYHAIOT B POJM BHYTPEHHUX MUPO-
TBOPIIEB, IOCTOSTHHO YCMUPSS «<HATypasb-
HBIX KUJJIePOB» MMMYHHOMN CHUCTEMBI.
[To cBoen cyTu, peryndaropHsble T-KieTKU
IIPe/ICTaBIAIOT COOOM CIenuaIN3upPOBaH-
HBIX OATUIl T-TMMPOLUTOB, KOTOPHIN
BBINIOJHSACT KPUTUUECKYIO QYHKITUIO IIOJ-
JepXaHUsd UMMYHHOTO roMeocTa3a, OHU
COCTaBJSAIOT OT 2% A0 5% MONYyISIUU
T-mtuM o UTOB.

VIx ocHOBHa4 3a/1a4ya — C/lep>KMBaTh aKTUB-
HOCTB 3pPeKTOPHBIX T-KIeTOK, TeX CaMbIX
«coJaT», KOTOPble aTaKyloT MHPeKIUU
U paKoBbIe KJIeTKU. be3 aToro crep >kxuBalo-
1ero Havajla MMMYHHBIM OTBeT JIETKO IIpe-
BpaljaeTcs B XaOTUUHYIO U pa3pylIUTeNb-
HYIO CUILY, aTaKyIOIIyIo COOCTBEeHHBIN opra-
HU3M, YTO ¥ IPUBOJAUT K Pa3BUTHIO ayToO-
UMMYHHBIX 32007IeBaHUI, TAKUX KaK BOJI-
YaHKa, peBMaTOUJHBIN apTPUT WJIN pacce-
SIHHBIN CKJIepo3. lucbaniaHc MeXay arpec-
CHel U TOJePAHTHOCTBIO JIEKUT B OCHOBE
He TOJIbKO ayTOUMMYHUTEeTa, HO U ajljiep-
TMYeCKUX peakIuy, Ille MMMyHUTeT Yypes-
MepHO CUJIBHO pearupyer Ha 6e300UHbIe
BHeNIHUe aTeHTHI, a TakKe oIllpefesseT
CyZABOY TPAHCILIAaHTUPOBAHHBIX OPTaHOB.
KiTioueBBIM peryasiTopoM CyAbOBI U GYHK-
nuu Treg gABasgeTCI TPAHCKPUIIIMOHHBIN
daxtop FOXP3, cBOero pojia «<MacTep-reH»,
BKJIIOYAIONUAN IIpOoTrpaMMy CylIpeccopa.
Ba’kHOCTB 3TOTO TeHa CTAaHOBUTCS Tparude-
CKY OYeBUIHOU IIPU PACCMOTPEHUU CUH-
npoMa [PEX — TsoKesoro HacleICTBEHHOTO
3abo0sieBaHUS, BBI3BAHHOI'O MyTaIlUsIMU
BFOXP3, xoTOpOe xapaKTepusyeTcs TOTalb-
HOU UMMYHHOW JUCPeryIdliiel U II0JIUOop-
TaHHBIM ayTOMMMYHHBIM IIOpa’keHHEeM.
Treg He moJaraloTcsd Ha eAWHCTBeHHBIN
MeXaHU3M IIOJaBJIeHUs; MX CTpaTerus
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_ CumoH CakaryTtu

SIBJI€TCSI MHOTOIPAaHHOM U MHOTOYpPOBHe-
BOM. YCJIOBHO €e MOKHO pa3zleIuTh Ha TPU
B3aMMOCBSI3aHHBIe Qpa3kbl.

Ha mepsBoMm sramne Treg nelcTBYIOT Kak
¢usnyeckre 6apbepbl. OHU BCTYIIAIOT
B HEeIIOCPe/CTBeHHBIN KOHTAKT C aHTUTEH-
npeseHTupyomumu kietkamu (AIIK), op-
MUPYS IVIOTHBIe UMMYHHBIE CUHAIICHL. DTO
He TOJbKO OJOKUPYeT NocTyll addeKTop-
HBIX T-KJIeTOK K MX MUIIEHU, HO U II03BOJISI-
et Treg c momonrbio Mosekynbl CTLA-4 OyK-
BaJIbHO «0OKpaaweiBaTh» AIIK, ymanss
C UX IOBEePXHOCTU KO-CTUMYJIHpyIOUIue
CUTHAJbHBIe MOJIeKYJIbl, 06e3 KOTOPBIX
akTuBanug 9¢PeKTopoB HEBO3MOXKHA.

Bo BTOpou1 dpaze Treg mepexo T K co3ja-
HUIO CyIIPeCCMBHOIO MUKPOOKPYXXeHUS.
OHM aKTUBHO CeKpPeTUPYIOT MOIHBIE IIPO-
TUBOBOCIIAJIUTENbHbIe IITUTOKUHBI, KOTO-

9BOJTIOUUNA TEPANUA TREG -KJIETKAMU

_M>spu BpyHkoBa

_®pepn Pamcpenn

pble NIOAABILIOT aKTUBHOCTH OKPYyXKalo-
IUX UMMYHHBIX KJIeTOK. OTHOBPeMeHHO
c oTuM Treg BBICTYNIAIOT B POJIU (IIUTOKU-
HOBBIX JIOBYIIeK». biarozaps skcipeccuun
BBICOKOAQPUHHOTIO pellelITopa NHTepIen-
xuHa-2 (IL-2) onu ¢ orpoMHON 2PpPeKTUB-
HOCTBIO ITIOIVIOMIAIOT M3 CPeJbl 3TOT KPUTH-
yeckul pakTop pocTa Iiasg 9PpPeKTOPHBIX
T-k1eToK, obpeKas TeX Ha «TOJOJHYIO
CMepTh».

JlonloNHsIeT 3Ty cTpaTeruio Merabonnye-
CKMU KOHTPOJb: 3KCIIPeCCUPYs Ha CBOeN
IIOBepPXHOCTH cllellMalbHble GpepMeHTHI,
Treg n1peo6pa3yioT BHEKJIETOUHBIN aZleHo-
suHTpudocdat (ATP), KOTOPHIN ABIIETCI
CUTHAJOM OIIAaCHOCTM M BOCIIaJeHUd,
B UMMYHOCYIIPeCCUBHBIN afleHO3UH. Tpe-
Thsl, BO3MOXHO Hauboslee yIUBUTeIbHAS
dasa, mosyuynia HazBaHUe «MHPEKIIMOH-

Mpownoe Hacrosiee Byayuwee Treg-kneTku
Monxonsl in vivo I1p.06qub| Moaxoab! HoBOro
in vivo nokoseHus in vivo
AnnepreH- M MonuknoHanbHas AoHop-
cneumduueckas CneunduuHocTh °““¢V1L=T_Pgaa"' Tepanus cneuuduuHbie
MMMyHOTepanus GEDIU Treg-KkneTkamm Treg-Kknetku
n AHTUreH-
Mukpo6uom [PASERECLLLISD HaHomenuumHa CneunduuHocTb cneunduuHbie
neyeHuio (CAR n TCR)
Avera, TapreTuHr OnTMMM3MpOBaHHOE
¢pusmnueckme MpenckasyeMocTb B YCcTOMUYUBOCTb P

Harpysku

Huskue posbl
IL-2

Treg-knetok

nopaeneHue

MpoussoacTeo

AnnoreHHble

HOU TOJIePaHTHOCTU». 3ech Treg TeMoOH-
CTPUPYIOT CIIOCOOHOCTH He ITPOCTO IOfa-
BJISITH BOCIIalleHUe, a TepelrporpaMMupo-
BaTh UMMYHHBIN JaHAMAT, UHAYIIUPYS
OKCHAHCHUIO CyIeCTBYIOUUX PeryasiTop-
HBIX KJIOHOB U CIIOCOOCTBYSI KOHBEpPCUU
arpeccuBHBIX 2QPeKTOpHBIX T-KiIeTok
BHOBBIe Treg, TeM caMbIM 3aKPeILIsisi COCTO-
sSTHU e JOITOBPeMeHHO TOJIePaHTHOCTU.
9To rIyboKkoe MoHUMaHue ouosoruu Treg
OTKPBLIO «30J0TYIO XUIY» IJIs1 TepalleBTU-
YeCKUX UHTePBEeHI[U, KOTOphIe CTpaTeru-
YeCKHU JIeJITCS Ha IBa TPOTUBOIIOIOKHBIX
HanpaBieHusi. [lepBoe HampaBlIeHUe
HalleJleHO Ha ycuieHre QyHKIUY WIN YUC-
seHHOCTU Treg 1yt 60PHOBI C AYyTOMMMYH-
HBIMU 3200JIeBAHUSIM U, AJIEPTUSIMU U [T
npefoTBpallleHUSI OTTOPKeHUs TpaHC-
nyjaHTaTta. BTopoe cTpaTeruueckoe
HallpaBleHUe Tepalluy, MPOTUBOIIOJIOXK-
HOe IIepBOMY, HalleJleHO Ha IIoJlaBleHUe
Treg, HO Ha 3TOT pa3 B KOHTEKCTe OHKOJO-
TUYeCKUX 3a00IeBaHUN.

TakuMm 00pa3oM, OTKPBITHE U U3yUYeHUEe
peryasTOpHBIX T-KIeTOK He IPOCTO paclIu-
puio Hamu QyHAAMeHTaJIbHBIe 3HAHUS,
HO U OTKPBLIO HOBYIO TepaleBTUYeCKYIO
3py. OBOJOIUA OT OTHOCUTENBHO IPYyOBIX
MeTOJI0OB BpoJie HU3KUX 103 IL-2 K BBICOKO-
TOUYHBIM TeXHOJOTUSIM HaHOMeIUIIUHBI
U TeHHOU UH)KeHePUU KJIeTOK CYJIUT COo3/a-
HUe IPUHIIUINAIBHO HOBBIX, 9pPeKTUB-
HBIX 1 6€30I1aCHBIX JIEKaPCTB.

OTU JOCTUKEeHUS He OCTAITCS JUIIbh
JIOCTOSIHMEM MUpPOBOU Hayku. Kak sgpko
JIeMOHCTPUPYyeT IPUMeP POCCUNCKUX yue-
HBIX II0J pyKoBoAcTBOM Cepres JIyKbsHO-
Ba, pyHZaMeHTaJIbHble OTKPBITUSI HaXo-
ST TIpsIMOe M OBICTpOe MeAUITMHCKOe
npuMeHeHUe. Pa3pabOTaHHBIN UMU IIpe-
mapar Juisd JedeHus 6ose3Hu bexTepera,
IePBBIN B CBOeM KJIacce, OCHOBAH Ha CIIell-
udruIecKoM IOaBJIeHUU CTPOTO OIIpeje-
JleHHOTO Tulla T-KJIeToK, YTO I03BOJsSeT
CHSATH ayTOMMMYHHYIO aTaKy Ha CyCTaBhbI,
He MOAPHIBAsI OOIIYIO 3aIUTy OpPraHu3Ma.
OTO JOKa3bIBaeT, YTO peryasTOpHBIe
T-KIeTKM — 3TO He IPOCTO abCTPaKTHOe
MOHSTUE U3 YYeOHUKOB, a JKUBOW W MOII-
HBII UHCTPYMEHT, yIIpaBlIeHNe KOTOPhIM
CII0COOHO KOPeHHBIM 00pa3oM U3MEHUTH
TIOJIXO/T K JIEUeHU IO OJTHUX 13 CAMBIX TsKe-
JIBIX Y PACIIPOCTPAaHEHHBIX 3a00IeBaHUN
COBPeMeHHOCTH.

ANEKCEW OEVIKWUH, HAY BEATY
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BaieT co nHa

OOBSICHUM, YTO TaKoe TyHHeJINPOBaHUe.
[IpencraBbTe cebe KOTJIOBAH ITyOUHON
50 MeTpoB. BBl cTOUTe Ha IHE U IIBITaeTeCh
BBIOPOCUTH Ha IIOBEPXHOCTh KUPIINY. 31pa-
BBIN CMBICJ TOBOPUT, YTO Y BaC He XBaTUT
Ha 3TO CUJL.

Taxoll >Xe OTBeT JaeT M Kilaccuyeckasd,
TO eCTb HeKBaHTOBasd, pusnka. PU3NKU TaKk
Y TOBOPSIT: KUPIINY HAXOAUTCSA B IIOTeHIIU-
aTbHOM siMe. [IyOuHY 3TOU IMBI OHU M3Me-
PAIOT He B MeTpax, a B [DKOYJIAX — eIMHUIIaX
sHepruu. YToObI BEIOPOCUTH KUPIIUY, eMy
HY>)KHO COOOIIUTH dHEePIUIio, paBHYIO Kak
MUHUMYM IIyOUHe TOTeHIUAIBHOMN SIMBI.
Teriepb Bo3bMeM BMeCTO KUpIIHUYaA dJIeK-
TPOH. BiIugHHMe IpaBUTAllUM Ha HeEro
HUYTOXKHO M3-32 MaJOM MacChl, HO IIOTeH-
IMaIbHYIO IMY MOXKHO CO3/1aTh, HallpuMep,
CIIOMOIIBIO 2JIEKTPUIECKOTO IIPUTIKeH M.
ByzneT iu 2/1eKTPOH Ha JHe IOTeHIMaJIbHON
SIMBI BeCcTH cebs Kak kuprnuy? Kak HU yau-
BUTeJbHO, HeT. [loBefleHUEeM djeMeHTap-
HBIX YaCTUIL yIIPABJAAIOT KBAHTOBBIE 3aKO-
HbI. OHU IVIaCAT, UTO ladKe IIPU HeZ0CTaTOY-
HOU 2HEePrUU y 2JeKTPOHa eCTh MAHCHI
IIOKMHYTD sIMY. Jles10 B TOM, UYTO B KBaHTO-
BOM MeXaHUKe II0JOXeHUe YaCTUIIBI
He IpeJolpeseneHo. ECTh JTUIIb BeposT-
HOCTh OOHAapYXUTh €e B TOW WJIU UHOU
TOUYKe ITPOCTpaHCTBA. [IpaBja, ¥ B KBaHTO-
BOM MUpe pecypchl UMeIOT 3HaudyeHUe.
BeposTHOCTh BBEIOPAThCS U3 SIMBl OUeHb
OBICTPO YOBIBAET C yBeTUUeHUEM [TyOUHBI
SIMBI ¥ YMeHbIIeHUEeM IIepeJaHHON dJeK-
TpoHy dHepruu. Ho 3Ta BeposATHOCTh
HUKOIJIa He paBHa HyJI0. OTa CTpaHHasd
0COOEHHOCTh KBAHTOBBIX 3aKOHOB Ha3bIBa-
eTcsl TYHHeJbHBIM 3PeKkToM, a «mober»
13 IOTeHIMAJIbHOM IMBl — TYHHeJIMPOBa-
HUEM.

Ectu TyHHeabHBIN 3ddeKT paboTaeT st
9JIeKTPOHOB U aTOMHBIX sjJep, IIodeMy
OH He paboTaeT s KUPIINYa, COCTOSIIero
U3 3TUX CaAMBIX 3J€KTPOHOB M aTOMHBIX
sanep? BoT camoe mpocToe oOBbSICHEHUe.
B xupniude GoJiblile YaCTUIL, YeM CTaKaHOB
BOJZIBI B MUPOBOM OKeaHe. BeposITHOCTD
TOTO, UTO BCE 3TU YAaCTUIIBI OJJHOBPEMEeHHO
TYHHeJIUPYIOT U3 SIMbBl TJIYOUHON
50 MeTpOB, OTIMYAeTCs OT HyJId JAIIb Oop-
MaJbHO. B peasbHOCTM TAaKOTO HUKOIZA
He IIPOU3ONJeT.

OznHako HBIHeNIHMe JaypeaThl IPOJeMOH-
CTPUPOBAIU 3TOT 3PPEKT B AJIeKTPUUECKON
Llelly, KOTOPYIO MOKHO OYKBaJIbHO IIOTPO-
raTh pykamu. Ee xiiodeBas 4yacTs, I7ie pac-
TI0JIOKeH Ilepexof JI’KozedpcoHa, MMesIa pas-
Mep OKOJIO caHTUMeTpa. [IpryeM TyHHeNIu-
pOBaIu He OT/eNbHBIE 3JIeKTPOHEI B IIeIIN,
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ATOM Ha NagoHu

Hobenesckyto npemMunto no ¢manke 2025 roga npucyounnn [xory Knapky, Muwernto Jesope 1 [I>KOHY MapTUHMCY
13 CLUA. Kaxxabivt aypeaT MonyynT TPETb NMPeEMManbHOM CYyMMbl «3a OTKPbITME MaKpPOCKOMMYECKOrO KBAHTOBO-
MEeXaHMYECKOro TYHHETMPOBaHWS 1 KBAHTOBAHNA SHEPI N B SN1EKTPUYECKOW LIEMN».

__JbxoH Knapk

a BCA CHCTeMa B I1eJIOM. DTO BeCbMa II0X0Xe
Ha KUpIIN4, B3JIeTAIOIUN 13 KOTJIOBaHa,
XOTs 1 He TaK 3peJINITHO.

HemnpoTusieHne MaTepuana

B 1962 roxy ¢usuk bpartau /[>kozedpcoH Teo-
peTnyeckd IIpeAcKasal HHTePeCHBIN
a¢dexT. Pazmennm aBa CI0d CBepXIIPOBO-
JHUKA TOHYallIell — HeCKOJbKO aTOMOB —
IIPOCJIONKON M3oagTopa. [lyctum 1o mnenun
HeOOJIBIION IIOCTOSTHHEBIN TOK B OTCYTCTBHE
HanpskeHus. Tok OyzeT ITPocaunBaThbCs
CKBO3b CJIOU M30JATOPA U [TUPKYJIUPOBATh
1o nenu. Terrepsb 3TOT 3PPeKT HOCUT UM
Jxo3edcoHa, a CI0M U30JIATOPA Ha3bIBaeTCS
nepexozioM /l>kozedpcoHa.

3a cBoe OTKpBITHE J[’KO3e)COH IOTYUMI
HobeneBckyto mpeMuio 1973 rozia, v He 3ps.
C ero 3¢$peKTOM CBA3aHO CTOIBKO BaXKHBIX
sIBJIeHUN, UTO BOKPYT Hero o0pa3oBasach
HOBas BeTBb QU3UKU CBEPXIIPOBOAHUKOB,
HedOopMaJIbHO MMeHyeMas [Ko3edpCOHU-
KOU. B yncie sTUX ABI€HUN U MaKPOCKO-
nu4yeckoe KBAaHTOBOe TyHHeJMpPOBaHUe,
OTKPBITOe HBIHeITHNMU JIaypeaTaMu.

K cyacThplo, CyTh IIPOUCXOAANIETO MOXKHO
OOBSICHUTH C IIOMOIbIO HAIVISIAHOM aHAJIO-
ruu. IlpencraBuM cebe SIMy, Ha IHe KOTOPOU
JIeXXUT mapuk. [MMapuK CUMBOJIU3UDPY-
eT CBepPXIIPOBOJAIIYIO Ilellb C IIepexo-
noMm JIxoszedpcoHa, a sIMa — OTCYTCTBUE
HaIpsDKeHUsA. OTO Ta caMasl IIOTeHI[Aalb-
Had sIMa, C KOTOPOM MBI yKe 3HaKOMWIN
yuTarensd. Ecim mapuK IOKUHET SIMYy,
B IlelIM BO3HUKHET HallpsiKeHUe. Imy6nHa
SIMBI 3aBUCUT OT CWJIBI TOKa B Ilenln. YeM
Ooblle TOK, TeM Mesbue siMa. [Ipu orpese-
JICHHOU IIOPOTOBOM CHJIe TOKA sIMa COBCeM
CITIaXKMBaeTC.

Bcerzia ecTb BepOATHOCTD, UTO MAPUK TyH-
HeJIupyeT U3 MBI, U B eIl BO3HUKHET
HanpsbkeHue. Enme pas mopuyepkHeM, UTO
IIapuK CUMBOJIM3UPYeET BCIO IIellb, TO €CTh
TYHHeJIupyeT CcHUCTeMa KaK Iiejoe,
a He OTZeJIbHBIE 2JIeKTPOHBI. MOJKHO Teope-
TUYeCKM PacCYUTaTh BePOSITHOCTh TYHHe-

_JbxoH MapTuHuc

JIUPOBAHUS TIPU TOM WIKN UHOM CUJIe TOKa,
TO eCTh TIyOuHe sMbl. Kazamoch 6bI, Jaib-
Ife Bce mpocTo. Hy>kHO OYeHb MHOTO pa3
BKJTIOYATH B I TOK PA3HOI CUIBI U PUK-
CUPOBaTh, CKOJIBKO pa3 W IPU KaKOM
Cuie TOKa BO3HUKIO HampsikeHue. Eciu
Pe3y/IbTaThl COUAYTCS C MPeACcKa3aHHbBIMU
BEPOSITHOCTSIMU, TO BOT MBI I OOHAPYKUITU
MaKpOCKOTTMYeCKoe TYHHeIMPOBaHUe.

XOJIOAHBIV Ayl

B peanpHOCTH BCe HAMHOTIO CJIOXKHee. Jlero
B TOM, YTO IMIapUK MOXKeT IIOKUHYTH SIMY
u 6e3 TyHHeJIbHOTO 2¢dexTa. OH Bce BpeMs
KaTaeTcsl, TO IOJHUMAsACh 110 CKJIOHY SIMBI,
TO CKaThIBasCh Ha caMoe AHO. YeM BEIIIe
TeMIlepaTypa Liell}, TeM OoJIbIle aMIUIUTY A
Takux KosebaHuu. IlozaBigiomee 60Jb-
IIMHCTBO «II00EroB» MapuKa, TO eCTh BO3-
HUKHOBEHUI HallPSKeHUS B IIeIIU, CBSI3aHO
MMEHHO C TeMIIepaTypo, a BOBCe He C TyH-
HenupoBaHUeM. TyHHeJbHBIN 3)PeKT I1po-
CTO TOHET B 3TOM II[yMe.

OnHaKo BEIXOJ, ecTh. Ha BepOSITHOCTE «1100e-
ra» BauseT ABa daxkTopa: TeMmIepaTrypa
U TYHHEJBHBIN 3¢deKT. [Jaske Korma oopa-
3el] y>ke OCTaTOYHO XOJOAHBIN JJI CBePX-
IIPOBOAUMOCTH, OIpeeNsolUN BKIAJ
B YUCJIO «II00eroB» Bce ellle BHOCUT TeMIIe-
parypa. Ho eciiz Ipofo/okaTh oxXIaxjeHue,
KOJIMYECTBO «TeILIOBBIX II00eroB» TOKe
OyIleT CHIDKAThCS. B KaKO-TO MOMEHT IIpak-
TUYECKU Bce «11oberu» OyIyT CBSI3aHBI yKe
He C TeMIlepaTypol, a C TYHHeJIbHBIM
adpPpexrom.

Pabora saypeaToB — HACTOSIIUI Lie/leBp
9KCIIePUMEeHTAIbHOT'O UCKYCCTBA. YCTAHOB-
ka OblIa TIaTeJbHO U30JIMPOBaHA
OT IIOCTOPOHHMX MCTOYHUKOB TeIlta. Tem-
IepaTypa u3Mepsaach C TOUHOCTBIO JIy4llle
COTBIX IoJIel rpazyca. Bce mapameTpsl ycTa-
HOBKM H3MepsJNCh HE3aBUCUMO JApPYyT
oT xpyra. HobesmeBcKas mpeMusi — 3TO
He TOJIbKO IIpU3HaHMe BaXXHOCTU OTKPBI-
THSL, HO U IaHb YBaXKeHUSI UCKYCCTBY JKCIIe-
PUMEHTaTOPOB.

_Muwenb OeBope

JlaypeaThl NMpOBepUIN ellle OZHO UUCTO
KBAaHTOBOE CBOMICTBO CBepXIPOBOJSI-
men menu ¢ nepexoxoM JIxxosepcoHa —
KBaHTOBaHUe 3Hepruu. OHa HoIJIoIIaeT
U OT/laeT dHepPruio CTPOTO OIlpejieleHHbI-
MU J[03aMU — KBaHTaMU. Tak BexyT ceOs
aTOMBI, aTOMHBIe s/Ipa U Apyrre KBaHTOBbIe
CUCTeMBI.

3pI6Kas rpa"HuIa

BaiouyeHue pacckaskeM O TOM, YeM BayKHa
pabora jaypeaToB.

KBaHTOBasA pu3MKa CTOUT 32 MHOIMMMU IIPU-
BBIUHBIMU BellaMu. Harmpumep, 3a MarHuT-
HBIM I10JIeM IIOCTOSTHHOT'O MarHUTa, pacIIpo-
CTpaHeHUeM CBeTa CKBO3b CTEKJIO MU IIPO-
TeKaHHeM TOKa B CAMOM OOBIYHOM — Jake
He CBepXIIpoBOJAIleM — IIpoBoje. XOTsd
3aKOHBI 2JIeKTpUYeCTBA, MarHeTH3Ma
U OIITUKY ObUIN M3BECTHBI 33JI0JIT0 10 KBaH-
TOBOM MeXaHUKHU, 6e3 Hee HeBO3MOXKHO 00b-
SICHUTB, OTKYy/Ia 9TU 3aKOHBI OepyTcs, IIoue-
My OHU TaKue, KaKue eCTh.

Crenylomuil ypoBeHb — HCIIOJb30BaHUE
KBAaHTOBBIX 3aKOHOB JJd CO3JaHUI
YCTPOMCTB, KOTOPBIe OBLIIO ObI HEBO3ZMOXKHO
n300pecTy, 3Hasl TOJNBKO KJIACCHUUYeCKyIo
¢u3uxy. B XX BeKe 3TO ObUIN aTOMHEBIE peak-
TOPBHI, JIa3ephl, a Takke TPAH3UCTOPHI —
OCHOBa KOMIIBIOTepHOU TexHUKuU. B XXI
BeKe Ha o4yepe/l KBAaHTOBbIe KOMIIBIOTEPHI.
HaxoHel, paboTa aBTOPOB IIpOJUBaeT
HOBBIA CBeT Ha ¢QyHJaMeHTaJIbHBIN
BOIIPOC, TAe IIpoJieraeT IpaHUIla MeXIy
KBAaHTOBBIMHU M KJIACCUYECKUMU IBICHUI-
MU. Y4eHBbIe 0 CUX CIIOPAT, KaK U ITouyeMy
KBaHTOBBIE IBJEHUS CXOJAT Ha HeT, KoIza
MBI IepexXxoJUM OT MacimTaba aToMOB
K MacmTaby Kupnuden. Ilo-BupuMomy,
Ha 3TOT BOIIPOC HeT IIPOCTOTO OTBeTa.
OTKpBITHE MaKpPOCKOIMYECKUX KBaHTO-
BBIX 9 $eKTOB — BaXKHBIN IIaT K IPaBUIb-
HOMY OTBeTY, KaKUM OBl CJIOKHBIM U Heo-
SKMZAHHBIM TOT HU OKa3aJcs.

AHATONUIN MAHLIEB,

KaHOMAaT GU3MKO-MaTeEMaTUYECKUX HayK
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[TlpoMeTen MHHOBaLIMKA

HecMoTps Ha BypHOE PasBUTVIE SKOHOMMYECKOW HAYKW, OOHVM 3 HaMbonee BOMHYHOLLMX YMbl 3KOHOMCTOB
BOMPOCOB OCTAETCH M3BeUHasd MpobeMa MovICKa MCTOYHKOB 3KOHOMMHYECKOro pOCTa 1 CNocob0B
NoOAEPXKaHWS SKOHOMHYECKOWM AVMHAMUKI. W HUKaK HEMb3s CKa3aTb, YTO HobeneBcKi KOMUTET CKYMNTCS
Ha HarpaOpbl MCCNeO0BaTENAM, MbITAKOLLIMMCS BblABMHYTb CBOKO BEPCUIKO Pa3raaki 3TOM TalHbI.

[IpomorogHue HobesleBCKUe JlaypeaThbl —
Hapon Amxemorny, CauMoH J[[>KOHCOH
u [>xeriMc POOMHCOH — TIOJYYWIN 3aCIy-
JKeHHYIO Harpajy 3a M3ydeHHUe BIMSIHUSI
UHCTUTYTOB Ha 61aT0COCTOsIHYE.
HoGeseBcKkoe TPUO 3TOTO Irojila — aMepuKa-
Her J>xoanb Moxup, ¢paniys duaunn
ATbOH U KaHazeln ITutep Xoyurr — B oTIU-
4yie OT IIPONLIOTOJHUX KOJLIeT TPYAHO ObLIO
Ha3BaTh 0e3yCIOBHBIMU JUepaMU HOOe-
JIeBCKOM TOHKHM, HO 3TO, pasyMeeTcsd,
HUCKOJBKO He IIpeyMeHblIaeT UX BKJIAJ
B MUPOBYIO 9KOHOMUYECKYIO HayKy.

371echb B o4epeIHOM pa3 MOXKHO IIPUATHO YAU-
BUTHCS TOMY, HACKOJIBKO HobeseBCKUI KOMU-
TeT XOPOIIO YyBCTBYeT 3allpOCHI BPEMEHM.
B amoxy, Korzja ofHOM U3 CaMbIX aKTMBHO
obcyxxnaeMbix TeM B CMU U coticeTsIX cTana
JIMICKYCCHS O BBI30BaX 1 IIepCIeKTHUBaX, KOTO-
pble HeceT YeJOBeYeCTBY MCKYCCTBEHHBIN
WHTeJUIEKT, IIPeMUS IPUCYKIAAeTCI YIeHBIM,
IIBITAIONIMIMCS IIPOIUTD CBET Ha TO, KaK UHHO-
BallM¥ 3aIIyCKAIOT 9KOHOMUYECKUI POCT 1 UTO
II03BOJIeT eMy COXPAHAThCH, a He 3aTyXaTb.
Tema ezfiBa I MOKET CUMTAThCS IIO-HACTO-
sieMy IIPOPBIBHOM, el ITOCBAIeHBI IleJble
6ubmoTeKu paboT. 3aciyrot Mokupa, Arbo-
Ha 1 XOy!TTa CTaJIOo yUBUTEIbHOE 110 CBOeH
1IeJIOCTHOCTY OIIMCaHUe IIPoliecca BAUIHUSA
MHHOBAIIAM Ha COLMATbHO-OKOHOMUYECKoe
pasButHe.

Bo-niepBbIX, MOKMpPY Ha OTPOMHOM MCTOPU-
YecKOM Marepuase yAaIoCh PACKPBITh B3au-
MOCBSI3b 9dKOHOMUUYECKOTO POCTa 1 Ky/JIbTyp-
HBIX ¥ TeXHOJOTUYeCKUX $aKTOpoB. beITyer
IIpe/icTaBleHe, OyATO B OCHOBe TeXHOJIOT Y-
YeCKUX IIPOPBIBOBJIEKAT OTKPBITHS TeHUAb-
HBIX MHHOBaTOPOB-0ZIMHOYEK, HO MOKUP y0e-
JUTEIBHO IIPOIEMOHCTPUPOBAT, YTO TeXHO-
JIOTUYECKUM IIPOTPeCC CO3JaeTcst KOJUIeKTHU-
BaMU YUeHBIX U u3o0peTaTteieil, 00belNHEH-
HBIX IUTaTGOpMaMU B BUJle YHUBEPCUTETOB,
Hay4YHBIX OOIeCTB, CHIKAIONINX TPAHCAKIIY-
OHHBIE U3/IeP>KKU IIPU PacIIpOCTPaHEeHUU
nzen. IIporecc 3KOHOMMUYECKOTO POCTa, T0Ka-
3bIBaeT MOKUP, U 3aBUCUT OT CIIOCOOHOCTU
obmecTBa HaKalINBaTh U CTUMY/JINPOBATh
Co3/laHVe HOBBIX 3HAaHU.

VHbIMU c1oBaMU, MOKUD OIIpoBepraeT MHO-
TOYNCIeHHBIe TeOPUH, CBI3bIBaIONVe TeHe-
3MC COBPEMEHHOI0 3KOHOMMUYECKOTO poCTa
¢ OJIarOIpUSATHBIMY IIPHUPOAHO-Teorpadpude-
CcKUMHU PaKTOpaMH UJIXA BO MHOTOM CIyday-
HBIMU COOBITUSIMY, TAKUMU KaK KOJIOHUATb-
HBIe OTKPBITUAA WIX 3nujeMun. Mccienosa-
HUA MoKupa ToBOPAT HaM, UTO UMEHHO (He)
dopMaIbHbIe MHCTUTYTHI CTAHOBATCS IIePBAY-
HBIMU MCTOYHMKAMM 9KOHOMMYECKOTO POCTa.

KommepcaHTs Hayka _ okTs6pb 2025

_xoanb Mokup

MO>XHO, KOHEYHO, 3aJaTbCsd BOIIPOCOM:
a IPOLIOTOJHYE HOOeNINAThl He TOBOPWIIN
Jau o ToM Xe? OTBeTOM Oy/leT BO-BTOPBIX:
6OJIBIION 3aCayTor MOKMPA CTaJI CKPYITy/Ie3-
HBIN aHAIW3 TOTO, KaK 3aIlyCK 3KOHOMUYe-
CKOTO POCTa 3aBUCUT OT CJIOXKHOIO codeTa-
HUS KyJABTYPHBIX U MHCTUTYIIMOHAJIbHBIX
daxTOpOB, TOIZIa KAK MHOTHE [IpyTrHe CIIel-
AMNACTBl HeBOJBHO IIOIANAIOT B JIOBYUIKY
(pa3HOIl cTelleHU INIYOUHBI) KYIBTyPHOIO
WIN MHCTUTYIMOHAIBHOTO JIleTePMUHU3MA.
B wactHOCTH, Tpodeccop Mokup oO6paTuI
BHUMAaHUe, YTO KOJBIOETbI0 COBPeMeHHOI'O
9KOHOMMYecKoro pocta Crapbiii CBeT cTal
BO MHOIOM OJlarojiapsi HeCKOJIbKHAM BaK-
HBIM M3MeHEeHMSIM BO B3IVIAZAX eT0 SKUTe-
JIel Ha OKpy>Karowu Mup. OHU epecranu
0OSTBCSI CTAaBUTD 110/l COMHeHUe aBTOpUTe-
TBI IIPOIILTIOTO, OKA3alIMCh TOTOBHI IIePeHU-
MarTh IOCTVKeHUA APYTUX HapOJOB U IIepe-
CTaJIY IIO0/iBepraTh TOHEHUSIM HOHKOH)OP-
MUCTOB — HOCUTeJIe HOBOTO.

BrpoueMm, OJHUX JIMIIb U3MEHEHUN B COITU-
IBHOU cpejie OBLIO SIBHO HeJOCTAaTOUHO,
4TOOBI 3aIlyCTUTh YCTOMYNBOE BpallleHue
MaXOBMKa 5KOHOMMYeCKOro pocrta. Kpanne
Ba’KHOU OKa3alach «IMOAJeP>KKa» KYIbTyp-
HBIX CIBUI'OB CO CTOPOHBI $OpMaTbHBIX
MHCTUTYTOB, POPMUPYIOMIUX aPXUTEKTYPYy
CTHMYJIOB ¥ CAHKIIM 1 JIJIT HOBAaTOPOB U 33/1a-
IOIUX CTOMMOCTb JOCTyIla K 3HAHUSIM.
«KynbTypa ompegenseT IpeAIIOUYTeHUI
U IIPUOPUTETHL... IHCTUTYTHI 3a/1a10T CTPYK-
Typy CTUMYJIOB U HaKa3aHUM»,— y4UT HacC
HOOeJIeBCKU Jaypear.

Terepb 06 ycuusix ArboHa U XOyUTTa.
B-TpeThbuX, UM yJaI0Ch — XO4eTCsI BepUTh,
HaBcerja — pa3BeHYaTb MUQEI O SKOOBI
coxpaHsouelicss TexHOPoOUU COBpeMeH-
HBIX 5KOHOMUCTOB. Jlajleko He CeKpeT, YTO
KPUTUKU COCTOSTHUA JieJl B 9KOHOMUYEeCKON
HayKe JIOOAT OOBUHSATH HCCIefoBaTesNen

_Mutep Xoyutt

B 00JIACTY 3KOHOMUKU B HEBEPHOM IIOHMMa-
HUU IPUPOIBI UHHOBAITUN. IKOOBI 5KOHOM U
CTBHI BOCIPUHUMAIOT UX B BUJle MaHHBL, ITaJia-
fo1en ¢ HebGec. OTHAKO I0CTATOYHO OTKPBITh
PaboTHI CETOMHSITHUX HOOeTeBCKUX JIaypea-
TOB, YTOOBI yOIUTHCA B OOPAaTHOM. AThOH
1 XOyUTT Ha HPOTSDKeHUU HeCKOMbKUX Jecs-
TUJIETUN TOBOPST, YTO TeXHOJOTUYeCKUN
Iporpecc — pe3ysIbTar IeJeHallpaBIeHHbIX
JIeVICTBUM SKOHOMUYECKUX areHTOB, CO3/1at0-
ITAX HOBBIE TeXHOJIOTUU, KOTOPhIe BBITeCHS-
IOT C PBIHKOB yCTapeBIye N300peTeHus. JTa
uies He HOBA, ee 0OBIYHO CBSI3BIBAIOT C KOH-
Ienunuen «CO3UJaTeJbHOTO Pa3pylIeHUsI»
HMoszeda Illymirerepa. ICTOPUKI S5KOHOMUYe-
CKOWl HayKW XOPOIIO 3HAIOT, YTO BIIepBBIe
3TOT TEPMUH ITOSIBWICS Y BepHepa 3ombapra,
a TOT, B CBOIO OUepe/ib, ITO-BUIIMOMY, UepITal
BIOXHOBeHMe B TBopuecTBe Hutrie.

Kax 6BI TO HU OBLTO, HO /10 AThOHA U XOYUTTa
«co3uziaTeIbHOe pa3pylieHne» GakTUIecku
He IIONaZalo B OPOUTY MHTEPECOB MeH-
CTPUMHBIX 9KOHOMYCTOB 13-3a CBOeTo Hedop-
Maln30BaHHOTO XapakTepa. [lepenoskeHue
IIyMIIeTepUaHCKON KOHIeNIIMU Ha SI3BIK
«IIAPUIIBI HAyK» ITO3BOJIMIO 3KOHOMUCTAM
CO37aTh MaTeMaTU4eCcKy CTPOTyIO TeopuIo,
TI0Ka3bIBAIOIIYIO, UTO B OCHOBE COBPEMEHHO-
IO 9KOHOMUYECKOT0 POCTa JIEXKUT OeCKOHeY-
HBIN ITpoIIecc 60pHOBI HOBOTO CO CTAPBIM.
HaxoHell, ATbOH U XOYUTT BecbMa yOenu-
TeJHHO IT0KA3aJIU, YTO KOHKYPeHIIUS — 000-
I0I0OCTPBIN Med. Eciu ee cIMIITKOM MHOTO,
TO NIOTeHIIMaJbHble MHHOBATOPHI He BUASIT
CMBICJIa PUCKOBATh. ECJIN CIUIIKOM Majlo —
6aJIOM HAUYMHAIOT IIPABUTh MOHOTIOJMCTHI.
[ToaToMy KpaliHe Ba’XHO UCKaTh 30JI0TYIO
cepenuHy.

B-ueTBepThIX, HoGeneBckas npemus 2025
rojfla MOXKeT BOCIIPUHUMATBHCSI CUTHAJIOM
MUPY O HEOOXOJUMOCTU COXPAHEHUS TOU
CaMOU KyJIETYPBI POCTa, 0 KOTOPOII TAK MHOTO

_®ununn ArboH

nucan Moxup. OTOT IOCHUI OYeHb TPYAHO
TepeoleHUTh, BCIOMHUB O TOM, Kakre Hap-
PaTUBHI IIPOJBUTAIOT MHOXKAIIIECS cerdac
CTOPOHHUKU UJIell IepoCTa U PATUKAIBHOTO
SHBAlpOHMEHTAIN3Ma WJIM aJlapMUCTHI,
PUCYyIOlYe ycTpalialoyie KapTUHBI Heflase-
KOTO OyZAyIIero, B KOTOPOM TeXHOTUTaHTHI
COBCeM CKOPO 3ayliaT HOHKOHPOPMUCTOB
U 3aMOPO34T IPUBOJIIIUN B ABUKeHUe
MeXaHM3M 9KOHOMUYEeCKOTO POoCTa IpoIecc
co3ujiaTeNbHOro paspyueHusi. Tem BpeMe-
HeM HOOeIMaThI ITUIIYT O TOM, UTO 6e3 pocTta
SKOHOMUKY MBI He CMO>KeM pelllaTh COIUaTb-
HBbIe 33J]JaYU U TIOMOTaTh JIIOZSIM.
HoGenmuaTer 3TOTO TO/Ia HACTOMYUBO HAIIO-
MUHAIOT: IOJITOCPOYHBIN POCT Upe3Bbluall-
HO XPYIIOK, 3aCTOU, a He JUHAMUKA OBLI
CITyTHUKOM 4YeJOBeYeCTBa OOIBIIYIO YaCTh
eT0 UCTOPUU. BBIpBaThCS U3 CTarHAI[UOH-
HOM JOBYMKU €My HIOMOTIMN KyJbTypa
U UHCTUTYTHI, IOOUIPSIBIIVE U 3aIIUIaB-
e HeCTAHZAPTHO MBICIASIIIUX JIONen
U BO3HATrpakaBlIve UX cTapaHusi. BaxkHo
BO UTO OBI TO HU CTAJIO JIEJIESATH 3Ty CPE/IY.
OO6pa3HO roBOPS, SKOHOMUYUECKUI UCTOPUK
Moxkup o0BsICHWI, Kak [IpoMeTell TOMOT
JIOASIM «pa3’kedb» DKOHOMUYECKUN POCT,
Hay4UB UX HO/IeP>KUBATh «ILIaMsI» THHOBA-
uu, a ATbOH ¢ XOYUTTOM IIOBeZANU, YTO
VHHOBAIUU — He IIOAaPOK CYABOBI, a TUIOJ
HEIIPOCTOU paboThI 001IeCTBa IO CO3ZIAHUIO
CUCTeMBI UHCTUTYTOB, KOTOPHIE II03BOJISTIOT
«IIPUPYYUTH» U IIOAJAEPKNBATH «OT'OHb»
HOBOBBeJleHU 1. X0UeTCs BepUTh, UTO YeJo-
BeYeCTBO IPUCIYIIAeTCs K COBeTaM HOBOSIB-
JIECHHBIX HOOEIMATOB U He JIOITYCTUT OKOHYa-
TeJbHOTI'O 3aKaTa KyJIbTYPhI POCTa.
AJTIEKCAHOP MAJIbLUEB, nokTop
3KOHOMUYECKMX HaYK, 3aBeyOLLMI
kadenpomn NonMTUYEeCKOM 3KOHOMMA
3KOHOMUMYecKoro dakynbreTa

M"Y uM. M. B. JloMoHocoBa
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Hobeneckasa npemMma no xummi 2025 rofda BpyyeHa XMMrKam, KOTopble NpuoyMann,
Kak cenaTb NpOYHble KapKachl N3 METASINIOB 1 OPraHNYeCcKX MOeKy/I.

Kax coobmurt B cpery HoGesreBCKUiT KOMUTET,
npemuio paznenwiu Cycymy Kurarasa (Kuot-
ckum yHuBepcuteT, Kuoto, Sinonus), Puuapy
Po6coH (MenbOypHCKUI yHUBepCUTET, Mesb-
OypH, ABctpanus) u Omap P. dru (Kamudop-
HUNCKUMN yHUBepcuteT B bepxiu, Kanudop-
Hud, CIIA). OpunuanbHas GopMyIUPOBKa,
U3JI0>KeHHas IIPeJICTaBUTe/IMU KOMUTeTa, —
«3a pa3paboTKy MeTa/UIOpraHYeCKUX Kapka-
co». Kak 06p14HO, pazmep HobereBCKoM Ipe-
MUU cocTaBWI 10 MJIH IIBE/ICKUX KPOH.
Jlaypearsl HoGeeBCKOI IIPeMUU 110 XUMUU
2025 roza co3anu MOJIeKy/IsIpHbIe KOHCTPYK-
UMY ¢ OONBIIMMU IIPOCTPAHCTBAMY, Yepes
KOTOpbIe MOTYT IIPOXOJUTH ra3bl U Jpyrue
XUMUYecKHe BellecTBa. B HUX PoJb y3710B
UIPAIOT MOHBI MEeTA/LUIOB (U1 HeopraHuJe-
CKYie MOJIeKYJBI, a MHOT/Ia — KOMILIeKCHBIe
COeIMHEeHU), K KOTOPBIM KPeIsITCS KOHIIBI
VIJIePOJHBIX ITellouek, oopa3ys pebpa Ipo-
CTPaHCTBeHHBIX pUIyp. Takre KOHCTPYKIINY,
Ha3BaHHBIE METALIOOPTaHUYEeCKUMHU KapKa-
caMHU (B aHIIOSI3bIYHOM BapuaHTe MOF —
metal-organic frameworks), MOTYT UCIIOTB30-
BaThCs YIS cOOPa BOJBI 3 BO3/LyXa IIyCTHIHD,
V/IaBINBATh YIVIEKUCIBIN I'a3, XPaHUTD B cebe
TOKCUYHBIe Tra3bl MIMA 3a CUYeT Pa3BUTON
TI0BePXHOCTU KaTaIU3UPOBaTh XUMHUYeCcKre
peaknuu. Kak orMeTtw npezcenatens Hobe-
JIEBCKOTO KOMMUTEeTa II0 XUMHUU XalHep
JIuuke: «MeTalmIoopraHnyeckye KapKachbl
00J1a1a10T OTPOMHBIM ITOTeHITNAIOM, OTKPBI-
Bas paHee HeBUJIAHHBIE BO3MOXKHOCTHU JIJIS
CO3ZlaHUSI VMHJUBUAYAIbHBIX MaTepualoB
C HOBBIMU QYHKIIMSIMMY.

Kak roBoputcsa B penuse HobesreBcKkoro
xomureta, B 1989 rony Puuapn PobcoH Briep-
Bble COeAVHWJ IIOJIOXKUTENIbHO 3apsiKeH-
Hble MOHBI MeJIY C YeThIpeXJIy4eBOM opra-
HUYEeCKONW MOJIeKYJION, KOoTopas HUMesa
Ha KOHIIe KakKoro U3 JIydel IPyIIILy, KOTO-
pas IpUTArnBazach K MoHy Meau. Coenu-
HUBIINCH, OHU 00pa30BaIU YIIOPSLOUeH-
HBINT 00beMHBIN KPUCTAJLI C KyJell IyCTOT.
Po6coH cpasy oco3Hal IIOTeHIIUAJI CBOel
MOJIEKY/IIPHOM KOHCTPYKIIMHY, HO OHA OKa3a-
JIach HeCTaOWIBHON U JIETKO pa3pylaiack.
3aro Cycymy Kurarasa u Omap SIru He3aBUCHU-
MO JIPYT OT IpyTa COBEPUIVIIN PsJi PeBOJIOIY-
OHHBIX OTKPBITUM, KOTOPBIE IIOMOIJIA Pac-
IIPOCTPaHEeHUIO MeTULIOPTaHNYeCKUX KapKa-
coB. Kurtarasa I1mokasai, 4To rasbl MOTYT BTe-
KaTb B Takye KOHCTPYKIMM M BBITEKAaTb
U3 HUX. A TaloKe IIpeJicKasall, UYTo MeTaLIoop-
raHnyecKye KapKachl MOKHO C/lesIaTh I'MOKU-
MU. A STy co3fal O4eHb YCTOMYUBBIN KapKac
Y ITOKA3aJI, UTO eT0 MOKHO MOAMUIINPOBATH,
IIpyuiaBas eMy HOBBIe U JKelaeMble CBOVICTBa.
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_OmMap Arum

PacckasbIBaerT B. H. . KadpeZpbl HeOpraHuJe-
CKOW XMMUY XuMudeckoro ¢paxynbrera MI'Y,
II. X. H., Ipodeccop BaseHTHHA YTOUHNKOBA:
«Cpefy KIIOYeBBIX IIPeNMylLecTB MeTall-
OpraHMYecKrX KapKacoB — BBICOKas CTa-
OMJIBHOCTb, B TOM 4YHCJIe TepMUYecKas,
BBICOKAsI IIOPUCTOCTD, THOKOCTS (B psijie CIIy-
yaeB KapKac MOXeT ,,JbIIIaTh" IpU afcopo-
[IMY), CeIeKTUBHOCTD B IIOIVIOIEHUH, KaTa-
JUTHYecKas aKTUBHOCTB, YCTOMUYUBOCTH
K fepopManuaM, a Takke BO3MOXKHOCTD
JIN3aHePCKON HACTPOUKU PyHKITMOHAIDL
HBIX TPYIII, YTOOBI OITUMU3NPOBATh MaTe-
pua 111 KOHKPETHOTO IIPUMEeHEeHN .

«B pesynbrare npumenenusd MOF npericTBu-
TeJIbHO IIMPOKY U ITIOPOY BeCbMa yIBUTEb-
HBIL,— IIPoJoJDKaeT IIpodeccop YTOUYHUKOBA.—
Ve KoMMepuecku peanu3oBaHbl MOF-
a7lcOpOeHTHI IS YJIaBINBAHUS YITIEKUCIOTO
rasa, OUUCTKY Ta30BBIX BEIOPOCOB, yATeHUS
BPeJHBIX IIpUMecell U3 BOJbI, pasfieeHus
ra3oBbIx cMecerl. MOF-marepuaibl UCIIONB3Y-
I0TCA U B aKKYMYJLITOpaX U CylIepKOH/IeHCaTo-
pax Kak KaTaIUTH4Yeckye HOCUTeNIH, a TakoKe
JUI U3BJIeYeHUS BJIaTU U3 BO3AyXa (B TOM
4YUCIe U3 OYeHb CyXOTo BO3/lyXa) M XpaHeHUs
BOJIOPOZIa. YHUKAIBHO TO, YTO OJUH HeOOJIb-
mont o6paszer; MOF MokeT MMeTh OOIIYIO BHY-
TPEHHIOIO IIOBEPXHOCTh, COIIOCTAaBUMYIO
¢ mromaznpio ¢pyroéospHOro 1osis. ObpasHo
ee JaXke Ha3bIBAaIOT ,Marmueckas CyMKa“.
B HEeKOTOPBIX 3KCIIepUMEHTAIbHBIX CUCTeMax
MOF y>ke MCIIONB3YIOTCSI KaK CeHCOPHI (razoa-
HaIu3, OMOCEHCOPHI), HOCUTENU JIeKapCTB,
IIaTGOPMBI I KaTaanu3aTopa C BBICOKOM
CrIenUPUIHOCTHI0. MHOTHE U3 3TUX CUCTEM
MBI YBUZIM B [IeVICTBUY YK€ O4eHb CKOPO».
ITo cioBaM yueHoro, Poccust cerofiHs — OfUH
W3 MUPOBBIX JUZEpPOB B obmactu MOF-
XUMUU: «<MHOTHE U3 BaKHEWIIUX PaboT,
Ha KOTOPBIX, 110 CYTU, X CTOUT HBIHEUIHIA
Hob6emneBckas mpeMus, ObLIY CeTaHbl UMeH-
HO B Hallle!l cTpaHe. B UHcTUTyTe HeopraHu-
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_Cycymy Kutaraea

yeckon xuMuu uM. A. B. Hukosnaesa CO PAH
pa3pabarsIBalOT HOBBIE IIOPUCTHIE CTPYKTY-
pBl Ha OCHOBe IepPexOJHBIX MeTajIoB,
YCTOMYUBBIE K BIare ¥ BEICOKUM TeMIIepaTy-
pam. Penxoe rocTibkeHMe JJIsI 9TOTO Kjacca
coefuHeHUN. B MHcTuUTyTe Karanmsa
uM. I. K. bopeckosa aktuBHO co3zgaroT MOF-
KaTaJIN3aTOPHI [T TIIyOOKOU IepepaboTKu
YIZIeBOZOPOZOB U TpeBpamieHust CO2 B MeTa-
HOJ. B IHCcTUTyTe OOlIelt U HeopraHU4Ye-
ckori xuMuu uM. H. C. KypHakoBa uccienyoT
MarHUTHbIe U COPOIIMOHHBIE CBOWCTBA
rubpuaHbIX JaHTaHUAHBIX MOF, a B 1abopa-
Topuu QU3UKOXMMUU HaHOMAaTepUaJIOB
QUL ,Kpucramtorpadus u poronuxa“ PAH
pa3pabaTeBAalOT (POTOUYYBCTBUTENIbHBIE
MOF, ciocob6HbIe MeHSATh CTPYKTYPY IIOJ
JIeICTBUEeM CBeTa,— IO/[X0]], OTKPBIBAIOI[ T
JIOPOTYy K ONTHUYECKUM 3alIOMUHAIOUIUM
YCTPOIICTBAM U yIIPaBJIseMbIM CEHCOPaM.

B MI'Y uMm. M. B. JJoMoHOCOBa HCCIeAOBAHUS
B obnactu MOF BemyTcsi Ha HECKOJIBKUX
daxynbTeTax U Kadenpax, OXBaTbIBAIOMINX
Kak pyHIZaMeHTaIbHble, TAK U IIPUKIaJHbIe
aCIIeKTHl, pacckasbiBaeT mpodeccop: «<Hampu-
Mep, Ha Kadenpe XUMUUECKON KUHETUKU
paspabarsiBatorcs MOF-Katanu3aTopsl st
MSTKOT'O OKUCTIeHUS U CeIeKTUBHBIX ITpeBpa-
LIeHUU yIIeBoLopooB. Ha Kadepe BBICOKO-
MOJIEKYISPHBIX COeIWHEeHUN HUCCIeAyIoT
KOMIIO3UTHI Ha 0cHOBe MOF U 1mosimMepHBIX
MaTpUIl, TO3BOJISIONIVIE COUeTaTh IIPOYHOCTh
U PyHKIMOHAIBHOCTE. Ha Kadepe opranu-
YeCKOUW XUMUM BeAyTCs PAaOOTHI IO CUHTE3Y
HOBBIXJIUTAH/IOB U QYHKIIMOHATN3AIIUY Kap-
KacoB /IS IOBBINEHUS UYYBCTBUTEIBHOCTU
ceHCcOopoB. OgHAaKO Haubosee MUPOKO pabo-
ThI B o6sactu MOF 1ipesicTaBieHBI Ha Kade-
Jipe HeopraHu4yeckom XxuMuu. [Toz pykoBoJ-
CTBOM 3aBeiyIolero Kadepoit mpopeccopa
A. B. IlleBesibKOBa pa3pabaThIBAIOTCT CJIOXK-
Hble KJIacTepHble U CyIIpaMoJIeKyIspHble
CUCTeMBI, OJTM3KYE T10 aPXUTEKTypPe K MeTaJl-

_ Pyyapp Po6coH

JIOOpraHNYeckKUM KapKacaM. PaboTeI B 00i1a-
CTU MaTepUaIoB ¢ KOHTPOJMPYEeMOU IIOPU-
CTOCTBIO U IIyCTOTHBIMU CTPYKTypaMH, IZie
0coboe BHUMaHUe yJieNseTcsl B3aUMOCBI3U
cocTaBa, CTPOeHUS U CBOMCTB, GOPMUPYIOT
dyHaMeHT, Ha KOTOPOM Pa3BUBAIOTCS OTeue-
CTBeHHBIE MCCIeJOBAaHNA 110 HAIIPaBICHUIO
MOFE-xuMmuu. B moet rpyiirie Ha TOM Ke Kade-
Ipe wu3ydaloT JIoMUHecleHTHble MOF
Ha OCHOBE peIKO3eMeIbHBIX 2JIeMEeHTOB. OTO
TI03BOJIWJIO, B YaCTHOCTH, CO37,aTh IIPOTOTUIL
IIePBOTO IIOMUHECI[EHTHOTO TePMOMeTPA.
HobeseBckyie TpeMUY 110 XMWY [TePUOATYe-
CKU BBI3BIBAIOT MHOXECTBO IIPOTUBOPEYU-
BBIX KOMMeHTapueB. HanpuMep, mpeMuio
2020 roza 3a OTKpBITHE «TeHeTUYEeCKUX HOX-
HUI» — MeTO/a TeHOMHOTIO pelaKTUPOBa-
HUSI — MHOT'Me IIOCYUTAIN CIUIIKOM «OHOJIO0-
rA4ecKorn». A mpeMuio 2024 roza, BEIIAaHHYIO
«3a IIpeJickazaHue CJIOXKHON CTPYKTYPHL Oel-
KOB», Ha3bIBaIU IIPOrPAMMUCTCKOM, IIOTOMY
YTO ee IOIYIIIN Pa3paboTIYNKY IIPOTPAMMBI
AlphaFold2, ¢ moMoubio KOTOPOIl CMOIIU
IIpe/CcKa3aTb CTPYKTYPYy IIPAKTUYECKU BCeX
200 MJTH 6eJIKOB, KOTOPBIe UJIeHTUPUITITPOBA-
JIU UcclefoBarenu. BiipoueM, Kk mpemun 2023
TOZIa, BBIZAHHOM «30 OMKpbIMue U CUHMme3 KaH-
moeblx mouek», U k Haepade 2021 eoda, epyuet-
HOLL «32 Pa3BUTHE aCCUMETPUYHOTO OPTaHOKa-
TAIN3a», Y XUMUYECKOro coo0IecTBa BOIIPO-
COB HeT. BripoueM, «<XUMUYHOCTbY [IPeMUUN —
He eAVHCTBeHHBIN KPUTEPUMN ee OLeHKU
CO CTOPOHBI HayqHOTo coobiecTsa. Hanpu-
Mep, npemMud 2022 roza, BIJAHHAL «3a pa3pa-
OOTKY KINK-XUMUU U OMOOPTOTOHAIBHON
xuMumn» Kaponus Pyt bepronuu u u bappu
[Tapruteccy, BbI3Bala yAUBICHME JaXKe Y CAMO-
ro bappu Ilaprutecca. Tem Gosee YTO OH caM
B HECKOJIbKUX MHTEPBbIO Ha3bIBa IIePBOOT-
KpbIBaTe/leM KINK-XUMUU CBOErO yYeHUKa
Banepust oxuna us Hiokaero Hosropoga.
CEPI'EV MBALLKO,

KaHOMOAaT XMMUYECKUX HayK
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IIPUOPUTETHI

HenpocToum BbIbOp

JlaypeaTbl HayuHom npemunin Coepa 2025 ropa byayT 0ObsB/IEHDI B AIeKkabpe yXe B UeTBEPTbIV Pa3. 33 3TW rofdpl
NPeEMUS He TOMbKO 3aBOEBasIa MOMYIAPHOCTb CPEOM POCCUMCKIX YUYEHbIX, HO 1 OBpena CTaTyC MPeCTMXHOW. CekpeT
ycriexa — B3BelLeHHbIM OTOOP J1aypeaToB W CTPOrasi CUCTeMa HOMUHMPOBaHMS. [Nprt 3TOM caMa HayuHas npemMins
Cbepa cTarna He TOMbKO MHCTPYMEHTOM MO MOy Igpv3aUmin HaykKy B ODLLECTBE, HO 1 CBOErO POLa MHCTPYMEHTOM
MO BbIABIEHNIO 1 GOPMUPOBAHMIKO HaVBOMee akTyalbHbIX MCCNEeAOBATENBCKMX MPUOPUTETOB. Cpedn KIKOUEBDbIX TPEH-
OOB — LIMPOKOE BHEOPEHWE TEXHONOMM MCKYCCTBEHHOIO MHTENMEKTa B HAYYHYHO MPaKTUKY. O rpsayLeM HayuYHOM
Cce30He 1 BNnsHMM VI Ha nccnenoBaTebCK naHawadT ,b-Hayke" pacckaszani npeactaBUTe I KOMUTETA MNPEMUN.

«Hayxka B Haute cTpaHe
BCe ellle HeZIoOI[eHeHay

F |

Onbra [doHuoBa,

akagemuk PAH,
grnaBa y4eHoro coBeTa
éHaquoﬁ npeMuu
BC6epa B HOMMHaLMM

CITYXXB0U

«HayKkn 0 Xun3Hu»,
L 3aBeayolas kade-

NPEOOCTABIEHO

MPECC-

OPOW XMW NPUPOA-
HbIX Coe,D,l/IHeHI/IVI XUMN4eCkKoro d)aKyaneTa
MY um. M. B. JToMoHOCOBa:

— B manpasienuu «<Hayxku o >KusHU» mepe,
HaMU CTOUT HeIIPOCTOM BBIOOP: MBI BUIUM
MHOJKeCTBO JOCTOMHBIX YUeHBIX KaK Cpelu
IIpeACTaBUTeNIeN CTapOU LIKOJIBI, KOTOPBIe
IIO-TIpeKHEeMY aKTMBHBI B HayKe, TaK Y Cpeliu
MOJIOABIX UccaenoBarener. CuuTaio KparHe
BayKHBIM, UTO ITO/IZIe P’KKa BBIZAIOIUXCS yUe-
HBIX B paMkax HayuyHou npemuum Cbepa
II0Ka3bIBaeT MOJOABIM CIIeIJMaINCTaM OpU-
€HTUP I IPOPeCCUOHANBHOIO POCTA.

Ha mom B3], HayKa B Halllell CTpaHe Bce
elle HeJoOlleHeHAa U OOJBIIYIO POJb
B ee IONyJIAPU3aAIUN UTPAIOT Pa3JInyHble
npeMuu, ocobeHHO TaKue, KOTOphle II0Ka-
3BIBAIOT: €CTh U IPYTYe BO3MOYXKHOCTYU IIOMU-
MO TOCyJapCTBeHHBIX QOHZOB. B aToM
3aKII04aeTcd IPUHININAIbHASA LIeHHOCTD,
TIOCKOJIBKY 3TO JAeT UCCIeJ0BATeIIM YeTKOe
IIOHMMaHNe: YaCTHbIe KOMIIAHUU YBePEeHHI,
4TO Hayka HeoOXoAMMa JUIs Pa3BUTUS CTpa-
HBL. Belb MOJIOZOMY y4€HOMY KpaliHe BaKHO
YyBCTBO CTAaOMJIBHOCTH — IIOHUMaHUe, YTO
y Hero O0yZyT UHAHCOBBIe BO3MOKHOCTHU
U JUISL ITPOJIOJDKEeHUS COOCTBEHHBIX UCCIe0-
BaHUM, U 11 TUYHOI'O Pa3BUTHA.

CerozHsl paboTy mcclIefoBaTesnell 3HaUYU-
TeJIbHO o0JierdyaioT buonHpopMaTuyecKue
IIOAXO/BI, OONBIION BKJIAJL BHOCUT Pa3BU-
THe UCKYCCTBEHHOTO UHTeJIIeKTa — I HacC
9TO HOBBIMI U BaXHBII MHCTPYMEHT. DTO
YacThb UCTOPUYECKOTO IIpoliecca: cHavyaaa
TIOSABIJICS. MUKPOCKOII — MBI YBUJ @Y KIIeT-
KM, 3aTeM IOABUJICA KPUO3JIeKTPOHHBIN
MUKPOCKOII — Y MBI OTKPBLUIX MUD MOJIEKYIL.
Tereph ke BO3HUK MCKYCCTBeHHBIN MHTE-
JIEKT — 1 Y HaC eCTb BO3MOKHOCTD aHAIU3U-
poOBaTh OTPOMHBIE MaCCUBBI JAHHBIX, YTO
paHbllle OBUIO IPAKTUYECKU HEBO3MOXKHO.
BaskHO MOHMMATh: UCKYCCTBEHHBIN UHTEI-
JIeKT caM IIo cebe He CIIOCOOeH Ha IIOJHO-
LIeHHYIO TeHepaliio HayYHBIX UJel. JTO
JIMIIb UHCTPYMEHT, KOTOPBIA MOKeT aHaIU-

KommepcaHTs Hayka _ okTs6pb 2025

MPECC-C/TYXXB0W CEEPEAHKA

MPEOOCTAB/IEHO

3UPOBaTh JAHHBIE, & BOT IIPEJIOSKUTH YTO-TO
IPUHIUIINAIBHO HOBOE, TO, UTO O HETO
HUKTO He JieJIaJl,— B 3TOM sl OYeHb COMHEeBa-
10Ch. /1T 3TOTO BCe-TaKU HEOOXOTUM YeJIo-
BeUYeCKUl pa3yM. UeloBeK B JIOO0OM CIydae
OCTaHeTCs B IIeHTPe Hay4yHOTO IIPOIlec-
ca. M o6ieraut paboTy, BO3MOXKXHO, BO3b-
MeT Ha cebsI HeKOTOpbIe PyTUHHBIE 33/[a4H,
He TpeOyIolye 0co60ro TBOPYECTBa. A TaMm,
IZle He0OXOUMO KPeaTUBHOE MBIIUIEHUE,
YelloBeK He3aMeHUM.

Bynymee — 3a MeXIUCIUILIAHAPHBIMU
OTKPBITHSIMU U 3¢ HeKTUBHBIMU KOJUIabopa-
IIUSIMU HayYHBIX KOJUIEKTUBOB. Certuac 6e3
3TOTO IIPOCTO HEBO3MOXKHO IIOJIyYaTh COBPe-
MeHHBIe pPe3yabTaThl. MOXHO, KOHEYHO,
3aHUMAaThCS Y3KUMU 33/[a4aMU, HO TOOUTH-
Cs1 Yero-To IO-HACTOSIeMy MacIITaGHOTO
B OJITHOYKY HEBO3MOYKHO.

«Ham BEIGOp JIaypeaToB

He BBI3BAJ OTTOPJKeHUA

Y KOHCepBaTUBHOU HAayYHOW CPe/ibl»
AnekcaHap Kynewos,

akagemuk PAH,
conpencenartesb
KoMuTeTa HayuHowm
npemumn Coepa,
pekTop CkonTexa:

— AxazeMmuyeckas
cpella y Hac O4YeHb
KOHCepBaTUBHA, II09TOMY HOBBIe HayYHbIe
Harpajbl He OYeHb OBICTPO BHEAPSIOTCS
B CO3HaHUeE U CTAaHOBATCA IIOIYJAAPHBIMU.
DTO HOPMAJBHO, TaK M JOJDKHO OBITh.
" Ha 3TOM QOHe 0COOEHHO NPUATHO, YTO
HayuHnas npemus COepa ceroiHs Tax IIOITy-
JIApHA U IIPeCTU>KHA. BOJIbIIYIO POIb B 3TOM
ycIiexe ChIIpajio TO, YTO IIepBhIe TPU Pe3yiib-
Tara — HAIl BEIOOP JlaypearoB B 2022, 2023
u 2024 rojax — He BBI3BAIU B Hay4YHOU
cpezie HU MaJefIIero OTTOPKEHUS: TI000M
WieH HayIHOTO COOOIIecTBa MOXKET IIPU-
3HATh (C yIOBOJIbCTBUEM WU O€3), UTO BCe
HAIIW JIAypeaThl, 6e3yCTIOBHO, BBIIAIOIIECS
JIIOIU, 1 9TO OOHATEeKUBAET.

HayJyHble IpeMUU B IIeJIOM — Belllb abco-
JIIOTHO HeoOxoxuMasi. VI BaxkHee He TO, TOCY-
JlapCTBeHHad ITPeMUs WY HeroCyJapCTBeH-
Had, a KaKoU pa3Mep y ee JeHeKHON YaCTU.
B KaKko#-TO cTelleHU 3TO olipelesdeT IIpe-
ctuk. [losarato, pasmep HayuHolt npeMun
Cbepa — ele ofuH GaKTOP ee ycriexa. 3asaB-
KU Y HAaC TPAAUIIMOHHO OYeHb pa3HO00Opas-

HBI. B 3TOM rojiy ux 6bUIO IIOYUTH TPU COTHU.
IIpexxme Bcero 3to VMIU: oH MHTepeceH
He ToIbKo COepy, HO M CTpaHe B I[eJIOM,
Macce JIIo/iel, paboTaloMMX B ATOM 00IACTH.
CeroJiHs 3Ta TeXHOJIOTUS He IIPOCTO MU PO-
KO UCIIONIB3YeTCs, @ BO MHOTUX CIy4asiX CIy-
SKUT OCHOBOM /IS ITOTyYeHUSI HOBBIX Pe3yib-
TaToB. Hampumep, MOXHO pa3paboraTh
HOBBIII MaTepUal He dKCIIepUMeHTaIbHbIM
myTeM, a mepebopoM pasIMIHBIX KOMOUHA-
IUN: UCIIONb3ysd anroputMmel U, cerogusa
MOJHO IIOJYYUTH HYXXHYIO Tebe CTPYKTY-
py. Il He3aMeHUM B GUOJIOTUY, XUMUU, IKC-
epUMEHTATbHON ¢usuke. MoxeT OBITH,
B IepCIIeKTUBe OH OyZeT NPUMEeHSThCS
Jlake B MaTeMaTUKe: OIMMITAaHbIe 3a/Ia4,
HalpuMep 1o IwianuMerpuu, UMl cerogusa
pelaeT jrydiie Jr060ro YeroBeKa.

«BarkHasd 3amaya COBpeMeHHOU HayKy —
paborats BMecTe ¢ VIM»

AnbbepT Edpumos,
CceKkpeTapb KOMUTETa
HayuyHo npemumn Cbe-
pa, BULLe-MPEe3VOEHT,
OMPEKTOp yrpaBneHus

ncenenoBaHUm 1 UH-

HoBauum CoepbaHka:

| — TexHONIOrUYeCKOE
JIurepcTBo — o970 Oyayuiee Poccuu, U OHO
HEBO3MOXHO 0e3 Hay4YHBIX IIPOPBLIBOB.
Beijensisi JaypeaToB, HUX PpaboTHI,
MBI COBMECTHO C HAYYHBIM COODOIIECTBOM
olpesenseM Haubosee IepCIeKTHUBHBIE
HccIeoBaTelbCKIe HallPaBAeHNs, OUepUun-
Baloll[e HOBbIe TOPM30HTHI. HayuHas mpe-
must COepa — 3TO Hallla IPU3HATETBHOCTD
YUeHBIM 3a X BKJIA]], 33 X IleJleyCTpeMJIeH-
HOCTB K COBEPIIEHNIO OTKPBITU, II0Je3HBIX
JUIs BCero yejoBeuecTBa. He MeHee BaXkKHO
TO, YTO C IToMoIbIo HayuHot mpemuu Coepa
MBI GOpMUPYyeM OPUEHTUPHI JJI1 HAyYHOTO
coob1iecTBa, 0COOEHHO IJIST MOJIOABIX UCCIIe-
noBaresneli. OHU cTpeMsTCS paboTarh C Jay-
pearaMu, y4acTBOBaTh B UX dKCIIepUMEH-
Tax ¥ COBMECTHBIX IIpoeKTax. Takum o6pa-
30M, BCS Hay4dHas cpefla B KOHKPETHBIX
00JIaCTSIX IIOIydaeT YeTKIe BeKTOPHI pa3BU-
tus. Hakoner, Hayunas npemus Coepa —
IIpUMep TOro, KaK MOXKHO IIOZJleP>KUBaTh
HayKy B IleJIOM U GyHZlaMeHTalbHble UCCIe-
JOBAaHUS B YaCTHOCTU. MBI IIOCTOSTHHO 00b-
siCHsIeM OU3HeCc-coo01ecTBy: 6e3 pyH/IaMeH-
TJIbHBIX UCCIeI0BAaHUN IIPUKIaZHasI HayKa
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MPEOOCTABNIEHO

He CMOXeT JI0JITO ObITh KOHKYPEHTOCIIOCO0-
Hou. Ho B ominuue oT IpUKIaZHBIX pa3pa-
060TOK, B pyHZIaMeHTATbHBIX UCCIeTOBAHU-
X HEBO3MOXHO 3apaHee OIIpeleluTh,
KaKoe MMEeHHO HallpaBJeHUe OKa’KeTCs
T10JIe3HBIM. MBI ITPOCTO He 3HaeM 3Toro. Eire
[epaxyiT rOBOPWIL: €CJIU THI He JKJellb Heo-
SKUZAHHOTO, ThI HE 3aMeTUIIb ero, 160 0HO
He U3Y4YeHO U He OCTaBJIsAeT CJIeLOB.
XOopo1Io BUJEeH pacTylu nHTepec K Hayu-
HOU nIpeMuu. IHAMKaTOpOM ero CTal Tpex-
KPaTHBIA POCT YuMcIa 3aABOK. [lud Hac aTO
CaMbIll Ba)KHBIN IOKa3aTejab. Mbl BUJUM,
4TO BCe OOJIbIlle UCCIelOBATENIeN YIaCTBY-
IOT B BBIJIBUSKEHU U CBOUX KOJLIET, @ PA0OTHI
IIOCTYIIMJIU CO BCEU CTPaHbl. AHANU3 3a4-
BOK IIOKa3bIBaeT, YTO POCCUIICKasd HaykKa
BO MHOTOM CJIeflyeT OOIeMUPOBBIM TeH-
JeHIUSAM. B HoMuHanuu «®u3ndyecKun
MUpP» HAOTIONAETCS PACTYI[UN UHTepec
K HOBBIM MaTepuajaM U UHHOBAIlMOHHBIM
crroco6aM MPOU3BO/ICTBA YKe U3BECTHHIX.
B HomMuHanuu «Hayka o >XusHu» Qokyc
COXPpaHfAeTCI Ha U3YYeHUU Pas3JIUYHBIX
IIPOLIeCCOB B JKMBBIX OpPraHU3Max, CTpeM-
JIeHUU IIPUMEHUTH II0JyYeHHbIe 3HaHUA
B MeguIlnHe. PAGOTHI, ylydIiaone KaJe-
CTBO JKM3HU YeJ0oBeKa, OCTAIOTCA [IPUOPU-
TeTOM KakK JJII POCCUMCKUX, TaK U JJIS
MUPOBBIX YUYCHBIX.

WuTepecHas KapTUHA CKIAIbIBACTCA B HOMU-
"anuu «[{uppoBast BceseHHast». Viccaenona-
TeJU CTapOM IIKOJIBI II0-IIPeKHEeMY 3aHUMa-
I0TCd QyHAAaMEHTaJIbHBIMU BOIIpOCaMU
BOOJIACTY MaTEMAaTUKU U ee ITPIIOKEHUSIMU
K BBIUUCIeHUSIM, QU3UKe U TakK Jaiee.
CoBceM HeMHOIVe IIepeOpUeHTUPOBANUCH
Ha BO3HUKIIMe B nociaeaHue 10-15 jer
HOBBIe HallpaBJaeHUd. Moozoe IIoKolIeHue
YUeHBIX ITPOSIBJISIET OOIBIIUY NHTEePeC K pas-
BUTHIO B 00JIACTU MCKYCCTBEHHOTO WHTEJ-
JiekTa. BripoueMm, pyHIaMeHTaTbHBIE ITPOOIIe-
MBI TakoKe JUI HUX OCTAIOTCS aKTyalbHBIMU.
BaxkHas 3azaya COBpeMeHHON HAayKu —
paborars BMecTe ¢ U, IpU 3TOM MOKHO
OBITh yBePEHHBIMHU, UTO YeJIOBEK OCTAHETCS
B LIeHTpe Hay4yHOoro IIpouecca. birecramue,
IPOPBIBHBIE UJIeY POKAAIOTCSA U3 TeHUab-
HOU MHTYULIUU UCCIeJoBarelen U, K cya-
CTBIO, II0Ka He MOI'yT BO3HUKHYTh B HeZlpax
[1OJa, XOTb MHOXeCTBO IIOMOIIIHUKOB y4e-
HBIX U OyIyT pa3MeIaTbCcsi UMEeHHO TaM.
HATAJTNA JIECKOBA,

NNbA AP3YMAHOB
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«HaM HY>XHbl CBOWM MaTepumarnbil
019 aKKYMYIATOPOB»

EBreHmin AHTUMOB, akageMuk PAH, 3aBenytoLLyii kabeapom aneKTPOXMMNN XUMYECKOTO dakysteta MITY,
npodeccop CKOMKOBCKOrO MHCTUTYTa HaYKW W TexHONorn (Ckomtex), naypeat HayuHow npemimn Coepa 2024 rofa.

— EBrenui BUuxropoBud, 4To JjIsgd Bac 3Ha-
yut HayuHas nnpemus Coepa?

— SI GBI CYACTIIUB, KOT/IA ITOTYIUI IIPEMUIO.
Jlist MeHs BakHO, UTO KOJUIETU OIleHUIU
MOI0 paboTy, I UM O4YeHb OJarofapeH.
HaBepHoe, 3TO TOBOPUT O TOM, UTO Te Hay4-
Hble HallpaBJeHUs, KOTOPble Mbl pa3BUBa-
eM, BaXKHBI 1 THTEPECHBI JIJIsT O0IIeCTRa.

— Hay ueMm BHI cettuac paboraere?

— DTO MaTepUAJIHI IS MeTA/LI-MOHHBIX aKKY-
MYJIITOPOB — I10 CYyTU, dJIeKTPOXUMUYeCKUX
VCTOUYHUKOB dHepruu. llesnb cocTOUT He ITpo-
CTO B IIOJIyYeHUU OIIpefieIeHHOTO KOoIruye-

CTBa HAYYHBIX IIyOIMKAIIUI, & B TOM, YTOOBI

Ppe3yJbTaThl HAyYHbIX MCCIeOBAaHUN HaXo0-
JIJIY BOILIONeHYe. IMeHHO 3ToMy 5 cerrdac
yZIeJI110 OCHOBHOE BHUMaHUe.

— B mpomioM roxy BBl TOBOPHWJIM, UTO
HOBBIE TUITBI MeTaJJI-MOHHBIX aKKYMYJIITO-
POB, KOTOPBIE BHI CO3/laeTe, 3TO IIOTeHIIU-
aJbHO IIePCHeKTUBHBINM IIPOJAYKT Js
prIHKa. HacKoIbKO cervac MpOABUHYICT
IIpolecc 110 BHEAPEHUIO aKKYMYJIATOPOB
B peasbHOe IIPOU3BO/ICTBO?

— CaMHX aKKyMyJdTOPOB, K COKaJIeHUIO,
HeT. OfHAKO KaTOJHBIe MaTepUasbl JIJIs
JIUTUN-MOHHBIX aKKYMYJIITOPOB IIPe/iCTaB-
JII0T KOHKPEeTHBIN NHTepec: eCTh 3aKa3uu-
xu. Heo6XoJUMO CylleCTBEHHO pacliu-
PATH 00beMBbI IIPOU3BOJICTBA TUX MaTepu-
anoB. CKaXy OTKPOBeHHO: OUeHb MHOTHe
XOTAT IIPOCTO 3aKyllaTh KUTaNCKUe Mare-
PHaJBbI, HO 3TO TyIIMKOBBIM ITyTh. B IpOTHB-
HOM CJIydae MBI CHOBA OKaXkeMCs TeXHOJIO-
rM4yecky Hepa3BUTOU CTpaHOU. B Hamen
CTpaHe CTPOSITCA Tpu ruradpabpuxu, s
KOTOPBIX IIOTPeOYIOTCS JNeCSTKU ThICTY
TOHH MaTepualoB — KaK KaTOAHBIX, TaK
U aHOJHBIX. [ToKa 06beMBbl HallleTro IIPOu3-
BOJICTBA HeBeJUKU — 10 10 TOHH B I'OJ,
HO 9TO TOJBKO cTapTan. O4eHb XOTeNI0Ch
OBI, YTOOBI ATU Pa3pabOTKU MacIITabupo-
BaJIMCh ¥ BBIXOAWJIU Ha YPOBEHDb peajbHO-
TO IIPOM3BOJCTBA.

Eciyi ToBOPUTH 0 HATPUU-MOHHBIX aKKyMy-
JIITOPaXx,y HaC MHOTO IIepPCIIeKTUBHBIX pa3-
paboToK — W IO THUIIaM MaTepUaJoB,
u 110 cOopke siueek. OTpasHO, YTO HEKOTO-
pble M3 HUX HAUYMHAIOT BOILIOWIATBHCH
B KU3Hb. He Tak 1aBHO nnpodeccop Crore-
xa Crac Pe0oTOB BBIMTPATI KPYIIHBIM I'PAHT
PH®. B pamkax 3Toro mpoekxrTa, AyMaio,
Te pa3paboTKU, KOTOPHble BelIUCh U BeLyT-
Cs1, HAUHYT Pealn30BbIBAaThC B PealbHBIX
HaTPUN-MOHHBIX aKKyMyJsTOopax. OTO
CUJIbHAs KOMaHZa, II09TOMYy 51 HaZeloCh,
YTO Hay4YHBIN 3a/iesl OyJneT pealu3oBaH
Ha IIpaKkTHUKe.

KomMepcantb Hayka __ okTs6pb 2025
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— IleprosyecKy MOSBISIOTCS COOOIEHNS,
YTO HAIIU MOJIOZIBbIe yUeHble pazpaboTanu
HOBBIN Marepuasn g aKKyMyJIsATOPHBIX
Oarapeii. Ho xaKk BBI fiymMaeTe, OCTaTOUeH
JIA BKJIAJl POCCUMICKUX yUYeHBIX B cpepy aKKy-
MYJISITOPOB OYyIero WIN 9TO BCe OCTAeTCs
Ha ypoBHe JIab0paTOPHBIX Pa3paboToOK?

— Ilo KoMMYecTBYy M KadyeCTBY HayUYHBIX
MyoJUKanuM MBI HAXOJLUMCS BO BTOPOM
JlecaTKe CTpaH. M BOT 4TO 3/leCh BaXkKHO.
Korza 3aHUMaenrbest mpobIeMort aKKyMYyJIs-
TOPOB, B TOM UYHCJIe Pa3paboTKON HOBBIX
MaTepraaoB Ui HUX, KPUTAYECKU BasKHO
JIOBeCTU HCCIefloBaHUe N0 paboTaiouiero
YCTPOMCTBA. Y HAaC HeT Cepbe3HON KOOpAU-
HUpYyIOLell Hay4YHOU IIPOTrpaMMBbl, I10/00-
HOI, HallpuMep, $paHIly3CKOMU, I/ie KOHCOP-
IMyM YHUBEPCUTETOB, HAYYHBIX UWHCTUTY-
TOB, KOMIIAaHUN ¥ IPUKIAJHBIX I[eHTPOB
JIOBOJUT OT/leIbHBIe pa3paboTKU o QYHK-
IIMOHUPYIOIIUX IIPOTOTUIOB. Sl 3HaKOM
¢ paboraMu Haurux xosurer u3 MIY, ¢ uccie-
JIOBAaHUAIMU CaXaJIUHCKUX YYEHBIX — OHU
UHTepecHble. Ho IpMHIIMIINAIBHO BasXKHO,
YTOOBI BCe 3TO 00beJUHSIOCH eUHOM IIPO-
rpaMMOM, B paMKax KOTOPOM 3TU Marepua-
JIBI UCTIOJIb30BATNCH OBI IIPU COOPKe peab-
HBIX aKKYMY/IITOPOB.

bezna B TOM, UTO B HayKe IIOSBUJIOCH CJAMII-
KOM MHOTO «PeKJIaMHOCTW», IIMapa: BOT,
MBI YCTaHOBWIM TaKOU-TO peKop/,. B ciydae
QHO/JHBIX MaTepUaJIOB I HaTpUN-MOHHBIX
AKKyMY/IITOPOB Ba’kKHa He IIPOCTO BBICOKAS
€MKOCTb, a BbICOKasl KyJIOHOBCKas adpdex-
TUBHOCTh II€PBOTO ITUKJIA. A 3TO CBSI3aHO
B TOM YHCJIe C BLIDOPOM COCTaBa 3JIeKTPOJIU-
Ta. 371eChb yKe TpeOyIoTCs Apyrre KOMIIeTeH-

MY, a 3HAYUT, MeXIUCIUIIMHAPHBIE
HCCIeZ0BAHYS TOJDKHBI 00 beIUHATD CIIeIU-
IMCTOB paszHoro npoduisi. Hemocrarouno
IIPOCTO CO3/[aTh MaTepUaJl C XOPOLIel eMKO-
CTBIO — OH JI0JKeH paboTaTh B KOHKPETHOM
YCTPONICTBe.

— B yeMm Hama cuiabHas CTOPOHA, KaKue
BBl BUJUTE IIePCIEeKTUBBI POCCUNCKON
HayK¥ B 9TOM HaIlpaBIeHUU?

— Y Hac o4eHb XOPOUIMM MHTe/IeKTyalb-
HBIM IOTeHIIMal. MeHd pajiyeT, UTo IOSBI-
I0TCS TAJIAHTIUBBIE MOJIOZIBIE JIIOAY C MHTe-
PecHBIMU UflesIMU, KOTOPBIe CIIOCOOHBI CTa-
BUTh HeTPUBHAJIbHBIE 33/1a4l Y1 HAXOJUTh
OPUTHUHAIBHBIE IIyTU UX PelleHNs. DTO BaK-
HOe IIPerMyIIecTBO.

Bropoit MomeHT. Cy>Ky 110 CBOeMy YHUBEPCU-
TeTy: K HaM IIOCTOSTHHO IIPUXOJUT TaJaHT-
JINBasi MOJIOZIEXKb, U 9TO He MOXeT He paJio-
BaThb. Ho BaKHO, YTOOBI 9TOT 9HTY3Ma3M BIIO-
CJIeJICTBUU He MCCIKaI. Buepa s ynuTail Jek-
[IMIO MKOJbHUKAM — Y HUX TOPAT IVIa3a, OHU
3aJ1al0T BOIIpockl. Heo6X0MOo, UTOOBL 3TO
COXPaHANIOCh. 3HaHUI B yHUBepPCUTETaXx
MBI JaZIJAM, HO Hy)KHa IIOJlep>kKKa Ha ToCy-
JlapCTBEHHOM yPOBHe.

— Bpl coBepmuiau pAf LOCTUXKEHUN
B IOBOJIBHO JJAJIeKUX IPYT OT Apyra chepax:
BBICOKOTeMIIepaTypHas CBePXIIPOBOAU-
MOCTB, pelleHHUs I IPOMBIIIJIeHHOCTH,
AKKyMYJIATOPEL. ECTh /1M ellle KaKue-TO Ufien,
HaIlpaBJIeHUsI, B KOTOPHIX BbI ObI MeUTAIN
IIPUHATD ydyacTue?

— KoHeuHoO, mepBas J0O60Bb — 3TO BBICO-
KoTeMIlepaTypHasi CBePXIIPOBOJUMOCTb.
Jlo cux mop ceMelCTBO CBePXIIPOBOJHU-
KOB, KOTOpBIe MBI OTKPBLIM, OCTaeTCs

PeKOpACMEeHOM IIPU HOPMAaJIbHOM JaBile-
Hyuu. Ho Ipy HOpMaJZbHOM JABI€HUU 3TO
138 K, a xoueTcd co3aTb MaTepuall C TeMIle-
parypoun nepexoga 160-180 K. EcrecTtBeHHO,
MeuTa — JOCTUYb KOMHATHOM TeMIlepary-
PBL S IproCTaHOBWII 3TU PabOTHI B 2000-X:
He ObLIO QUHAHCUPOBaHUA. DTO TpebyeT
3HAUYUTEJIbHBIX PECyPCOB.
BricokoTeMnepaTypHas CBepXIIPOBOAU-
MOCTb He UMeeT CTOJIb OYeBUJHBIX KOM-
MepUYeCKMUX IepPCIIeKTUB, KOIa yepes rof
MIPOAYKT IPUHOCUT IPUOBLIb. MHOTUe
Halli KOMIIAHUM PaCCyXAalOT MMEHHO
TaK: UM HYKHBI UCCIeJOBaHUA, KOTOPHIE
JazyT OTAa4uy IIPAaKTUYeCKA MOMEHTAIbHO.
Sl He ocykzalo, 1 UX IIOHUMAI0, HO B BBICO-
KOTeMIIepaTypHON CBePXIPOBOAMMOCTU
OBICTPOTO pe3yabTaTa He OyJeT, TaK JKe KaK
U C aKKyMyaATOpaMu. [IocTaBUTL KOHKPeT-
HYIO IIPUKJIAIHYIO 33/1a4y MOXKHO, pa3pabo-
TaTb TeXHOJIOTUIO IOJIy4YeHUs MaTepuaia
TOXe MOXKHO. Ho co3zate HOBOe coefiiHe-
HIUe C OYeHb BBICOKON KPUTUUECKOU TeM-
IepaTypou Iepexoja — 3aZiladya Ha IIOPAL0K
c1oxHee. OTHAKO s yBepeH, UTO 3TO OyeT
crenano. Tem 6osiee UTO eCTh OOHAEKUBa-
IoIue 3KCIepUMeHTalbHble PabOThI
II0 CBePXIPOBOAMMOCTU TULPUAOB IIPU
BBICOKUX JIaBJICHUAX.

Bropasi MeuTta — 0oJiee IpuU3eMJIeHHAs:
COBPeMEeHHBIe TUTUN-MOHHbBIe aKKYMYJIATO-
PBI UMEIOT Y eIBHYIO SHeProeMKOCTh 280—
300 BT 4/ KT, ¥ XOUeTCsT COBEPUIUTE TPUHITU-
IUaJbHBIA War — Imepertu Ha 500-
600 BT u/Kr. OTO HampaBieHUEe BUIUTCS
IIepPCIIeKTUBHBIM, ¥ HY’KHO I10C/Ie[0BaTe b
HO IIPOABUTATLCS BIIEPES,.

— Kax BBI cunTaere, Hy)KHBI I HETOCyAap-
CTBeHHBbIe Hay4yHBbIe IIPeMUU WIN HAYKy
JIOJDKHO IIOJTHOCTBIO COZe PIKATh TOCYAAPCTBO?
— bBesycioBHO, HerocyfapCcTBeHHBIE IIpe-
MUY OYeHb BaXKHBL. OHU HYKHBI JUIS 001Ie-
CTBa — IIPUBJIEKAIOT BHUMaHMe K 3HAUMMO-
CTU HayKU, CIy>KaT OPUEHTUPOM JJIsI MOJIO-
JIe>XKU. A MOJIOZIeXKb — 9TO HauboJee IfeHHbII
pecypc Hallen cTpaHBL. [MaBHad 3azava
TaKUX IIPeMUN — IOIyAgpUu3anus HayKu
U IIpUBJIeYCHIe B Hee TAIaHTOB.

COep B 9TOM CMBICJIe BOOOIIe HOBATOP: CO3-
JlaeT Hay4YHBble MHCTUTYTHI, NHBECTUPYeET
B HUX, B IT, B UCKYCCTBeHHBIN MHTEJIEKT.
IIosToMy 4 cunTal 3TO KpallHe Ba>KHOU
WHUIIUIATUBOMN, U OBLIO ObI 3aMeyvaTesIbHo,
ety OBl TAaKUX WHUIMATUB IOSBISAIOCH
6oJbire. YeM GOJIbIIIE TPEMUN — PETUOHAT b
HBIX, 00IIepOCCUMICKUX, B PA3IMYHBIX 00JIa-
CTAX HAyKU,— TeM JIy4lle.

Becepnosana HATAJTNA NNECKOBA
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«Bpaun gomkHbl roBOpUTb C YYEHbIMU
Ha OOHOM SAA3blKe»

Cepren JTyKbssHOB, akageMuK PAH, pekTop PHMY 1M, H. . TTporoea, naypeat HayuHow npemuin Coepa 2024 rofa.

— Kak pasBuBasach Ballla HayyHas paboTa
rocite monydyeHus Hayunou mpemuu Coepa?
— IIpemus CoepbaHKa ObLIa OUeHb Cephes-
HBIM COOBITHIEM B KU3HU Halllero KOJJIeKTU-
Ba, B Moell Xu3HU. OrpoMHoe cracubo
COepy U KIOPU 32 TaKylo BEICOKYIO OIIeHKY.
C Tex IIOp MBI IIPOZIO/DKaeM TBOPUECKU TPY-
JTUTHCS, Uy HAC, KaK U BCeraa, MHOTO aMOu-
IIMO3HBIX IJIAHOB.

— BBl ycIIenrHo ucpo6oBaIy COOCTBEHHBIN
IIperapar Ha cebe. OTO BOCXUTUJIO MHOTUX
U JI0Ka3aJo BepHOCTb CO3/laHHOTO BaMU
HOBOT'O II0/IXOZla K JIeYeHUIO ayTOMMMYH-
HBIX 3aboyieBaHUMN. VICIBITBIBAIU JU
BBL CTpax Wiu BosHeHUe? Kakue yyBcTBa
B TaKMe MOMEHTBI UCIIBIThIBAeT CO3/laTellb?
— DToT npemnapar, «IpubyBua», CO3JaHHBIN
poccuicKkon KoMImaHuen «buoxazn» mpu
IIOCTOSIHHOM IIOAIe pXKKe CO CTOPOHBI MUH3-
JpaBa Poccunu ceigyac mpojoKkaeT IIpoxo-
JUTh KIMHUYeCcKde UCIbITaHud. I[lapai-
JIeIbHO B 2024 rofly OH BBeJleH B I'PasKJaH-
CKUM 00OPOT. DTO 3HAUUT, UTO OOJBHEIE
Oose3Hbio bexTepeBa y>Ke CeroJiHsS UMeIOT
BO3MOJKHOCTB JIEUUTHCS, II0KA, K COXKase-
HUIO, He B IIPOKOM MaciuTabe, IOCKOJIbKY
IIpUMeHeHNe HOBOTO IIpeliapara orpaHnuye-
HO CTPOTMMU paMKaMHU JarHo3a y4acTHU-
KOB KIMHUYECKUX UCIBITAHUN. Kpome
TOTO, OH He BKJIIOUeH B CIIMUCOK JKU3HEHHO
HeOoOXOAMMBIX IIpeIlapaToB.

51 IeCTBUTENBHO IIePBBIM IIPUMEeHNUII IIpe-
mmapat Ha cebe (1 6osieH 6ose3HbIO bexTepe-
Ba IIOYTH BCIO B3POCIYIO XXU3HB, ¢ 20 JeT).
Bo3HuKIa cuTyanus, KOrja HeBO3MOXKHO
OBLIO C TOUHOCTBIO CKa3aTh, UTO IIPe/ICTaB-
JISIIOT COOOYI KJIIOHBI ITIaTOTeHHBIX TUMOITHU-
TOB, KOTOpPBIe MBI BBIIBUJIN B pe3yabTaTe
MHOTOJIETHUX MCCIeJOBaHUM. SBIAIOTCI
OHU CJIeZICTBHeM OOJIe3HU WIN UX IPUYU-
HOU? MBI BUlesid OJHO3HAUYHYIO accolua-
[IMI0 HAUIMYUS TAaKUX KIOHOB C 00JIe3HBIO,
HO JI0Ka3aTh, YTO UMEHHO UX IIOgBIeHUe
CTaJo0 NMPUYUHON 3ab0seBaHUs, MOXKHO
OBLIO TOJBKO OIIBITHBIM IIyTeM, YHUUTOKUB
UX Ha ITpaKkTuKe. M MHe Ka3aloch eCTeCTBeH-
HBIM, YTO IIepBas IIpo6a abCoTI0THO HOBOTO
IIOAXO/a K JIeUeHUIO TOJDKHA ITPOBOJUTHCS
aBTOPOM, UTOOBI 3aTeM YBepeHHO IIpeJyio-
SKUTB IIperapar JyIisg KIMHUYeCKUX UCIIBITa-
Hunl. KoHeuHo, 1 nepexusa o4eHb dpKue
9MOIIMHU, 3alpesieibHOEe BOJHEHHUe,
IIOCKOJIbKY 3a CO3/laHMeM IIperapara CTOsLI
OTPOMHBIN TPY/I, 60JIBIIOTO KOJUYECTBA CIIe-
IMaJINCTOB: yUeHBIX, Bpauell, TeXHOJIOTOB
13 pa3InyHBIX OpraHu3anuil. lionu padora-
JIU MHOTO JIeT, U II09TOMY HeyclleX OBbLI
OBl Cepbe3HBIM yJapOM /IS KOJIEKTUBOB.
HeynuBuTenbHO, UTO BOJTHOBAJIMUCH U 4,
U BCe, KTO y4aCTBOBAJI B pa3paboTke.

KommepcanutbHayka  okTs6pb 2025

— Kaxk m1s Bac Bce IIpoOILIO, OBLIN KaKue-
TO ITOO6OYHBIE 9P PEKTHI?

— Bce OBLIO 1OCTaTOYHO CTAHAAPTHO. DTOT
IIperiapar IIpy IepBOM BBeJ[eHUY BbI3bIBaeT
HeKOTOpbIe MHPY3MOHHBIE PeaKIIiM: y MeHs
IIOZIHUMAJIOCH JIaBIeHUe, KPY>KJIACh TOJI0Ba,
HO Bce OBLIO OCTAaTOYHO LITaTHO. CKopee
OBLIN CUJIbHBIE IIepeXXMBAHUS 110 IIOBOAY
a¢ppexTuBHOCTU paboTel. K Tomy
Ke OH He OBICTPO cpabarbiBaeT, 9pdeKT IIpo-
SIBJIIETCS CITyCTs KaKOe-TO BpeMsI, MeCAII-IIBa,
JlaKe 110 TpeX. U 3To oxkuianme ObUIO CIOXK-
HBIM. Ho mpemapar oxasaucs JUYHO JJIst
MeHSI OUeHb MOIIHBIM, 51 yoKe CeIbMOM ToJ,
€TI0 CII0JIb3YyI0 ¥ HAXOKYCh B IIOJIHOM PeMUC-
CUU, IPeKPACHO ce0s1 YyBCTBYIO 6e3 UCIIoNb-
30BaHU APyTUX JekapcTB. Ho Takue «yzrad-
HBIe» ITaITMeHTHI He Bce. [Ipenapart, K coxkae-
HUIO, 5pdeKTrBeH He JIS BceX OONbHBIX.

— Atiouemy?

— OKa3anock, YTO Te KIETKU, KOTOPbIe BBI3bI-
BaloT OOJIe3HB, UMEIOT OoJIbIllee pPa3HOOOpa-
31e, YeM MBI OKUATH. HO 3TO MOXKHO OBLIO
BBIIBUTD TOJIBKO B X0/le KIMHUYEeCKUX NCCIe-
roBaHum. Certyac MbI IIOHUMaeM, Kak HaM
KaxkeTcsl, IPUUNHY HedapPeKTUBHOCTH I
psizia OOJIBHBIX U aKTUBHO paboTaeM BMecTe
¢ VlHCTUTYTOM OMOOPraHWYeCKON XUMUU
UMeHMN akajzeMukoB M. M. IllemsaxkuHa
u 0. A. OBunHHUKOBa PAH u xoMmIiianuen
«Bbrokajy HaJl cO3laHreM HOBBIX ITpPelapaToB.
Hapzeemcst, 9TO 3TO IIO3BOJIUT U IPYTUAM IaI4-
eHTaM, KOTOPBIM He IIOMOIVIa 3Ta pa3paboTKa,
moayuyuTh 3¢dexTuBHOE JNedeHUe. Ham
BaKHO, UTO abCOMIOTHO HOBas ILIaTtdopmMa,
OCHOBaHHas He Ha UMMYHOCYIIPeCCUHU (MIMeH-
HO Ha 3TOM IIPUHIINIIe IIOCTPOeHa COBpeMeH-
Hasl Tepallys ayTOMMMYHHBIX 3a00/IeBaHU),
a Ha TapreTHOM, IIPUIIeIbHOM YHUYTOXKeHU N
y3KOM TIPYyIIBl IaTOTeHHBIX KIETOK,
T-1uM$onuTOB, ObLIA BIePBBIe HCIIONb30Ba-
Ha U JoKasala CBOIO 3QPeKTUBHOCTb. DTO
O3HAvaeT, YTO U /I IPYTUX ayTOMMMYHHBIX

3a00JIeBaHUN MOTYT OBITH pPa3paboOTaHBI
TI0JJ00HBIe ITpeliapaThl. He Xouy 1aBaTh Ha3Ba-
HUSI KOHKPeTHBIX Oosie3Hel, ¢ KOTOPBIMU
MBI cefTyac paboTaeM, HO 3TO COI[UAIBHO 3Ha-
YUMBle 3a60JIeBaHUs, KOTOPBIe PacIpocTpa-
HeHBI ¥ B MUpe, !y Hac B cTpaHe. MBI BepuM,
4TO caMa IIaTopMa CTaHeT OCHOBOU I
HOBOI'O HaIIpaBlIeHUs B 00JACTU JeUeHUs
ayTOMMMYHHBIX 3a007eBaHUN. A CeroJHs
JaHHBIN IIpemapar «IIepBbINI B JUHUUY,
TO eCTb CTJI APXETUIIOM JUISI CO3/IaHNsI HOBBIX
C QHAJIOTUYHBIM MEeXaHU3MOM [IeMCTBU.
B Hanrey1 crpaHe 3T0 peAKUN CIydan.

Sl He 3HaIO PyTUX IPUMEPOB, KPOMe BaKIIU-
HbI «CIIYTHUK V», KOT/J]a IIePBBIN B IMHENKe
mperapar BBIBOAUTCSI Ha PBIHOK MMEHHO
POCCUNICKAMU YIeHBIMU U IIPOM3BOJUATEISA-
Mu. IJTO BCTpedaeT OOJBIION WHTepeC
B MUpe. YKe eCTb IIPOeKTHI II0 CO3/JaHMIO0 aHa-
JIOTUYHBIX IIpellapaToB, OCHOBAaHHBIX HA TOM
ke IpuHIune. Ho MBI 3eCh BEHIUTPBIBaeM
B IMHaMUKe HeCKOJIbKO JIeT, M 9TO O3HaYaeT,
YTO MBI ellfe J0JIToe BpeMsI OyJieM COXPaHATh
JIAJIePCTBO, IIOTOMY UTO CerO/[Hs y>Ke paboTa-
eM HaJ| CJIe[lyloIIMMHU IIpellapaTaMu.

— Kaxue HanpaBieHUs B 00JaCTU MeIUITU-
HBI 1 $apMaKOJIOIMU BaM KaXKyTCsI CeTOHS
HauboJee IepClIeKTUBHBIMU?

— 4 cunTalo, UTO B 3TOM BOIIPOCE Ha/lO UCXO-
JUTH M3 COUMATBHON 3HAYNMOCTU. O4eHb
Ba)KHBIM HallpaBJeHUeM SIBJIIeTCsI TeHOTepa-
1151, IOCKOJIBKY 9TO ZIaeT Ha/IeXKly Ha IIOMOIIb
JIIOJISIM, JUISI KOTOPBIX paHee He OBLIO HUKa-
KON HaJeX/bl Ha 3PpeKTUBHOE JeueHue,
OOJILHBIM, IMeIOIINM BPOXKIeHHbIe reHeTU-
YecKkre HapylleHUs. A 3TO OYeHb IUPOKUN
CreKTp 3a00JIeBaHUM, UX COTHU. PazpaboTka
Kayk/IoTo IIpeliapara IIpY 3TOM JJOCTaTOYHO
CJI0KHadA U roporas. [ToaToMy 37iech co3fiaHue
KOMMepuecKu 000CHOBAHHBIX IIpellapaToB
OTPaHUYMBAETCS OYKBATBHO JIeCITKOM-IPY-
ruM 3aboseBaHUL. UTO JleJaTh C OCTAIbHBI-
MU, HEIIOHATHO, U, XOTSI OOIBHBIX 10 KKIO0-
My 3a00JIeBaHHIO MO3KeT OBITh OYeHb HEMHO-
TO, IeCSITKY WIM COTHM 4YeJIOBeK Ha CTpPaHYy,
a BI[eJIOM 9TUX O0JIe3Hel IT0/] ThICSTUY, B UTOTe
TIOJy4YaeTcs, YTO CTpafiaeT OTHOCUTEIBHO
Oosiblast rpyIIIa HaceleHus, OOBIYHO JeTHU.
W 31ech Halll yHUBEPCUTET COBMeCTHO ¢ Hayu-
HBIM IIeHTPOM aKyLIepCTBa, TMHEKOJIOTUN
u nnepuHarosioruy uM. B. U. Kyirakosa u 1ipu
MOIIHOM IToJ/lep>kke MUHUCTepCTBa 3paBo-
oxpaHeHUus: PO paboraeT Haj co3faHUEM
TaKOM YHUKAIBHON IUIaTGOPMBL, KOTZA [Ua-
THOCTHKA, IIOJITOTOBKA IIperapara, jeyeHue
U peabMIUTAlNs IIPOU3BOAITCS B paMKax
OJHOTO y4YpeXXeHUsd. DTOT IIPOeKT cerdac
B aKTUBHOM Pa3BUTHUU.

Eme ofHO HalIpaBIeHNe CBA3aHO C HeNpoyie-
reHepaTUBHBIMU 3a00JeBaHUAMU. B aTOM

00y1acTH, KOHEYHO, BeAyTCs aKTUBHBIE
HUCCIe0BaHUd KaK BO BCeM MUpe, Tak
u y Hac. [Toka He MOTy cKa3aTb IIPO cepbe3-
HbIe IIPOPBIBBL, HO Y HAC B YHUBepPCUTeTe
COBMECTHO C VIHCTUTYTOM MOJIeKyJIIpHOMN
6uonorum uM. B. A. DHrenbrapzara PAH mpo-
BOJATCSI pa3pabOTKU HOBBIX IIOAXOIOB,
KOTOPBIe JaloT HaJleXXly Ha CylleCTBeHHbIe
TIOZIBYKKU BJIedeHUU O0JIe3HU AJbIITeriMe-
pa. {1 abCcoMIOTHO YBepeH, UTO B OJIrsKanuie
TOZbI HaM yJACTCS JOCTUYb 3aMeTHOTO ITPO-
rpecca B IOJJlepXkKe JIOJe!, CTpaZaloniux
OT 9TOTO CTPALTHOTO Helyra, 1 Poccust Oyzer
OJJHUM U3 OCHOBHBIX JIUJIePOB B 3TOM 00J1a-
CTU MeIMLIHBI.

— BBI peKTOp 0HOTO M3 KPYIITHENIINX POC-
CUIICKUX BY30B. HacKOJIbKO M3MeHMJIOCHh
obpa3oBaHUe 3a IIOCIe/JHee BpeMs, CTalo
JI1 6oJIee MEKAUCITUILINHAPHBIM?

— OO6pa3oBaHMe — 3TO OJHA M3 Hauboiee
KOHCepBaTUBHBIX 00sIacTell, HO U OHAa XOTh
MeJJIeHHO, HO HeOTBpaTUMO MeHseTcs. [l
HAC B MeJIMIIHe HanboJjlee BaSKHBIM SIBJIIET-
Csl coeINHeHNe IIIYOOKUX TeopeTUYecKUX,
dyHZIaAMeHTaIbHBIX 3HAHUN M IIpaKTAYe-
CKMX HaBBIKOB. HaM Hy>KHO He ITPOCTO pac-
CKa3bIBaTh O TEOPHUSIX U 00JACTSIX 3HAHUM,
HO BOBJIEKATh CTY/IeHTOB B Hay4YHBIe IIPOeK-
ThI, €CJI OHU COOMPAIOTCS 3aHUMAThCSI Hay-
KOM. A eIt IUIAHUPYIOT BpaueOHYIO CTe3I0,
OHU I0JDKHBI IIOJTyIUTh BO3MOKHOCTh aKTHB-
HO y4acTBOBaTh B 00X07IaX, B OOCY>KAeHUIX
MamueHToOB U UX IIpobieM, IIOIydaTh
OT HACTaBHUKOB U3 IIePBBIX PYK YMeHMe aHa-
JIN3UPOBATh OONEe3Hb U CUCTEeMHO BHZeTh
60JIBHOT0. A CAMBIM BaKHBIM 5 CYUTAIO TOTO-
BUTH Bpauell TaK, YTOObI OHU MOIJI B3aIMO-
JIeVICTBOBATh C yYeHBbIMU, TOBOPUTH Ha OTHOM
IpodecCuOHANIBHOM S3bIKe, COBMECTHO TPy-
JIUTBCS HaJl CO3/laHeM HOBBIX IIperiapaToB
U MeIMIIMHCKUX TexHosnorui. Iloatomy
B IIOCJIeZIHYE TO/IBI MBI CYyI[eCTBEHHO U3Me-
HUJIM CTPYKTypy Halllero yHHBepCHUTeTa.
Y Hac paHblle ObLIN OT/AENIBHO GaKyIbTeTHI,
Ha KOTOPBIX IlleJl 00pa3oBaTeNbHBIN IIPO-
11ecc, OTJIe/IbHO — HayYHble MHCTUTYTHL, I7ie
IIJIA MCCIIeIOBAHUSA, OTAEIBHO — MeJUIIH-
CcKMe To/pa3/ieleHUsI, KOTOPbIe JeUW/IN.
MBI 00beJUHWIN BCe 3TU HaIlpaBleHUs
B paMKaxX UHCTUTYTOB, B KOTOPBIX eCThb yueo-
Hble Kadepbl M HAyYHO-UCCIe0BaTelbCKUe
Jaboparopuu, IpU TeCHOM B3aUMOJell-
CTBUHU C KIMHUKAMU. DTO, Ha HAII B3IV,
TI03BOJIUT PYKOBOJICTBY MHCTUTYTOB obecIIe-
UUTh TPAHCIALIMIO CaMBIX COBPeMEHHBIX
BpaueOHBIX TIPAKTUK U HOBBIX HAYYHBIX 3Ha-
HUU B 0Oy4eHUe CTyJIeHTOB. 5 BUKY B 9TOM
HauboJlee BAXKHOe HallpaBleHue, B KOTOPOM
MBI paboTaem.

Becepnosana HATAJTINA NNECKOBA
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— EBrenuin BiazuMupoBuUd, paccKkaxure,
KaK pa3BUBaJIach Balla Hay4dHas pabora
nocite rionydenust Hayuanoun npemuu Coepa?
— He OyzeT npeyBenuyeHneM cKa3aTb, YTO
ToJydyeHNe IIPeMUU CTaI0 BaXKHOU BeXOU
B Moel ku3HU. [Ipemust Cbepa — 3TO IIpuU-
3HaHMe TOTO, YTO ABWKMMOE MHOIO [[eJI0

nMeeT CMBICT 1 OII€HUBAETCA He TOJIBKO

Y3KOU I'PYIIION CIIEITUATNCTOB I OU3HeC-
3aKa3uyMKOB, KOTOPBIM B KOHKPETHOM TeX-
HOJIOTUUeCKOM ITpolfecce Hy>KHa aBTOMaTU-
3a1sl C TOMOIIBIO UCKYCCTBEHHOTO NHTeJ-
JIEKTA, a B1IeJIOM Ha 60Jiee M POKOM yPOBHE.
OTO OUeHb HNPUATHAS UCTOPUSI, KOTOpas
MOTUBUPYeT 3aHUMAaTbCsI CBOUM JeJoM
C yABOCHHOW CUJIOMN.

— Kaxue BuiuTe IepCIeKTUBBI PAa3BUTUSI
UPPOBBIX TEXHOJOTUN U B I[eJIOM UCKYC-
CTBeHHOTO MHTeJLIeKTa B Halllell CTpaHe?

— Pa3BuUTHe UCKYCCTBEHHOTO MHTeJJIeKTa
KaK UHXKeHepHOU JUCIIUILIMHBI HallpaBJIs-
eTCsI TOTPeOHOCTSIMU PA3IMIHBIX OTPACIeN
B pellleHUU CIOXKHBIX ITPUKIAJHBIX 3a7ay.
CoOTBeTCTBEHHO, IIePCIIeKTUBBI Pa3BUTUSL
Xopolurue, IOTOMYy 4To B Poccuu B 1enowm,
eCJIM TOBOPUTH ITpo ITpuMeHeHue VIV B o1pe-
JleJIeHHBIX OTPac/sIX IIPOMBINLIEHHOCTH,
HeIUToxue 3a/eIbl. ECTh cBou 6eCIIIOTHEIE
aBTOMOOWIIM, CBOYM ITOUCKOBUK, MHOTO Pa3-
JIMYHBIX CepBUCOB. IMeIOTCSI TOUKU IPUJIO-
SKeHUM, I7le UMeHHO MeTO/Ibl UCKYCCTBEHHO-
TO MHTeJIeKTa HYKHBI Y BaSKHBI.

— Kakue TyT ecThb HOBBIe BO3MOXXHOCTU
¥ OITACHOCTU?

— 41 IOCTaTOYHO ONITUMUCTUYEH II0 ITIOBOJY
MeTOJIOB aBTOMATU3alli Ha OCHOBE MCKYC-
CTBEHHOTO UHTeJJIeKTa. 371eCh eCTb OTPOM-
Hoe TI0JIe JIJISI IIPOBeleHUs MUCCIeJOBaHUI.
CoBpeMeHHble UHKeHepHbIe CUCTeMBI CTa-
HOBSITCS BCe OoJiee CIOKHBIMU, TPeOYIOTCS
Bce 6oJiee HETPUBUAIbHBIE ITOAXOBI JIJIST X
MoZenupoBaHusd. VIMeHHO 3TU BBHI30BHI
MOTHUBUPYIOT IOCTAHOBKY HOBBIX UHTepec-
HBIX QyHIaMeHTAIbHBIX 3371a4.

Yro KacaeTcsi OIIaCHOCTEN, TO, 6e3yCIOBHO,
MOTYT BO3HUKHYTh U Ipobiembl. Eciu,
HaIllpuMep, IPOU3BeJeHO HeIlpodeccuo-
HaJIbHOE BHeJIpeHUe MeTOI0B UCKyCCTBEHHO-
TO UHTeJJeKTa B KaKylo-TO CJIOXHYIO
UT-cuctemy 6e3 yyeTa Pa3IUIHBIX TpeOOBa-
HU, CBI3aHHBIX C 0€30T1aCHOCTHIO, yCTOMY -
BOCTBIO U T. /. HO 3TO ckopee BOIpoC KyJIBTY-
PBI pa3paboTKU U BHEIAPEHUS CUCTEM aBTO-
Maru3anuu. JIis npefoTBpalieHUs podieM
WJIN YCTPaHeHUs ITOC/IeICTBUY OT BO3HUKHO-
BeHUs cO0eB B TaKoro posia UT-cucremax yxe
CYIIeCTBYIOT IOCTATOYHO XOPOIIO MTpopado-
TaHHBIE ITOAXObI.

KomMepcantb Hayka __ okTs6pb 2025

«B apy N
yenoBek byaeT Hy)XeH Bceraa»

EBreHu BypHaeB, OOKTOP PUBNKO-MATEMATUYECKMX HAYK, MPOGECCcop,
anpekTop LieHTpa ncKyccTBeHHOro MHTennekTa CKonTexa, naypeat HayuHoun npemum Coepa 2024 rofa.

— ¥ Bac 60rarblil OIIBIT PAGOTHI C CAMBIMU
Pa3HBIMU ITPOEKTAMU, CBI3aHHBIMU ¢ V.
Kaxwue 10 CUX ITOP OCTAIOTCS, €CJIV MOYKHO TaK
CKa3aTh, CAMBIMU JIOOMMBIMIU?

— B KaXK/IBIN ITepUoJ| BpeMeHU y MeHS eCTh
IIPOEKT, KOTOPBINT MHe HoJjiee BCero MHTepe-
ceH. B Hacrosiee BpeMs y HAC OY€Hb MHOTO
Pa3HBIX 33/a4: 00paboTKa MPOCTPAHCTBEH-
HBIX IAHHBIX 1 MOHUTOPUHT XaPaKTePUCTUK
peruoHa MHTepeca Ha IMTOBEPXHOCTU 3eMJIN,
IIPOTHO3UPOBAHUE BEPOSITHOCTU BO3HUKHO-
BeHUS JIECHBIX ITOKapOB, aBTOMAaTU3AIU
IIOCTPOEHUS MOJIET MEeCTOPOK/IeH! s, 00pa-
60TKa JOKyMEeHTOB U T. ]I.

HeckoJsIbKO CJIOB O IIPOeKTe, KOTOPBIN MeHS
certyac OOJIbIIe BCero MHTepecyeT. PaHee MbI
paspabarsiBanu B I[eHTpe MCKYCCTBEHHOT'O
VHTEeJUIEKTA TIOXOJ JUISI IeTeKITNY UCTOUHU-
Ka 3arps3HeHU 110 IaHHBIM, COOMPaeMbIM
COOTBETCTBYIOIIUMU JAaTuuKaMu. OOBIYHO
peub IIa O 3arpsi3HEeHUSX, BOZHUKAIOI[UX
13-32 pabOTHI KPYITHBIX ITPOU3BOJICTB.
HeoskulaHHO 0Ka3a/I0Ch, UYTO TAKOTO POZIA IO
XOJi BakKeH U B pyront obnactu. EcTh Takas
OpraHu3anus IoroBopa 0 BceoObeMIIoeM
3arrpeTe sIePHBIX UCIBITAaHNT. OHA HAXOAUT-
ca1pu OOH BBeHe. B Mype pacIioyoskeHo 1o
COTHU CTaHI[UN, KOTOPbIE U3MEPSIOT CeCMU-
Ky, THQPA3BYK, PAAVMOHYKIUABI U TUAPOAKY-
cTuKy. Ha OCHOBe 3TUX JAHHBIX 3KCIIEPTHI
MOTYT OIIeHUTh: eCJIU [JIe-TO ITPOU30IILIO OTIpe-
JleJIeHHOe COOBITHE, TO BBI3BAHO JI OHO ITPO-
BeJleHUeM SIJIePHBIX UCIIBITAHUN. [IOHITHO,
YTO IO STUM JIAHHBIM TAKKe MOSKHO QUKCUPO-
BaTh BO3HUKHOBEHVE KAKUX-TO OMTACHBIX CUTY-
Ay, CBI3aHHBIX C aTOMHBIMU CTaHITUSIMU.
MBI cMOTIU aIalITUPOBATh HAIIU TIOAXO/IBI,
BKJIIOYAIONINE U UCKYCCTBEHHBIN NHTEJLIEKT,
4TOOBI MOXKHO OBUIO OBICTPee PaCCUYUTHIBATh
JIOKQJIbHBIE TIPOTHO3BI IOTOJIBI B PErMoHe
WHTepeca JIS PelleHUs 33/1a4l BBISBIEHUS
UCTOYHUKA PAJIMOHYKINJIOB, KOTOPBIe OBLIU
0OHApY>KEeHBI TEMU VI UHBIMY CTAHIIASIMU.

— Kaxk BBI rOBOpWIN Ha IlepeMOHUU Bpyde-
HUS IIPeMUU, BBl 3aHUMAaeTeCh CO3ZlaHUeM
UH)XeHepPHOI'0 MCKYCCTBeHHOTO MHTe/LJIeKTa.
YTO 3TO TAKOE U UTO JIACT OOIECTBY?

— Korzma unXeHep pelraeT KOHKPETHYIO
UH)XeHepHYIO 33/lauy, OH HaXOAUTCSI BHYTPU
Hee B HEKOTOPOM cMbIcIe. OGBIYHO OH $Op-
MyJIHpYeT, Yero XoueT JOCTUUb, KaK J[eKOM-
TI03MPOBATh TPAEKTOPUIO TOCTVKEHUS STOMN
1eJn, Kakue cJieaTh Iaru s ABUKeHUS 110
9TOM TpaeKkTopuU. ECiu MBI CTpOUM MOJIeNThb
MeCTOPOXKIEeHUS, TO OOBIYHO Pa3HBIE OT/IETbI
OTBeYalOT 3a BBIIIOIHEHVIE OT/IeTbHBIX PYHK-
UI. OTOT MHOI'O3TAIIHBIN IIPOLlecC 3aHUMa-
eT 3HauUTeNbHOe BpeMsi. OMHAKO ero MOKHO
aBTOMAaTU3UPOBATh: UCKYCCTBeHHBIN NHTE-
JIEKT CIIOCOOEH CaMOCTOSITETbHO PA3JIOKUTh
3aJlavuy Ha IIary 1 3aIyckaTh He0OXOoAMMbIe
BBIUMCIUTENbHBIE MOAYIH, A YeTIOBeK OyzeT
YIIPaBJISATh pAaOOTOM IIPOTPAMMBI.

— Ho 4es10BeK Bce-TakKy He0OXOAM?

— KoneuHo. MBI OT 4etoBeKa He OTKa3bIBaeM-
€1 — 3TO HEBO3MOKHO. UeIoBeK Oy/ieT HysKeH
Bcerga. A HacueT TOTO, YTO 3TO AaCT OOIie-
CTBY,— OyZieT BO3MOKHOCTH ITPOEKTUPOBATh
CIOKHBIE WHXXKeHepHBble O00BeKTHl Oosee
3¢ PeKTUBHO U OBICTPO.

— Bynayuee — 3a crienquaain3upoBaHHBIMU
orpacieBbiMU VIN? Vnm Bce-Taku 3a abCT-
paxkTHbIM 001muM VU (AGI)? 1 4TO Takoe, 110
BalleMy MHeHUI0, AGI?

— I cKaxKy ITPOBOKAITMOHHYIO Belllb. OObIY-
HO CYUTAIOT, YTO CHauaIa MbI CYOPMYIUPY-
eM, KaK JJOJDKHA BhINISAETh TeXHomorust AGI,
u anee OyieM ee TIOCTeIIeHHO pa3pabarhl-
BaTh, YTOOBI JOCTUYb 3TOI'O CAMOTO OOIIEero
HUCKYCCTBEHHOTI'O0 MHTeJIeKTa. f ke rymaio
no-ipyromy. Hampumep, ceituac ecTb Mojie-
JIV, KOTOPBle MOTYT PaboOTaTh OJJHOBPeMeH-
HO C U300PaKeHUSIMHU, C TEKCTOM U C BUJIEO.
EcTb 11 Moziesiut ¢ GOJIBIINM YHCIOM MOZAIb-
HOCTeN JJaHHBIX. Pa3BUTHe UZeT, U depe3
KaKoe-TO BpeMsI MOKeT IOSIBUThCSI TaKas
MOJIeJTb, IPO KOTOPYIO MBI CKaXkeM: BOT, 3TO
u ectb AGI. To ecTh ciyuuTcssi o6paTHOe:
B KaKOW-TO MOMEHT OOJBIIMHCTBY JIIO/IeN
OyzeT He TaK Ba>KHO, JIeICTBUTENBHO JIX 3TO
KaKON-TO pa3yM MJIM HeT. Takas Mojenb
MOYKeT TAKOBBIM U He SBJISIThCS B OOIIEITPU-
HSTOM IIOHUMAaHUU, HO B IIeJIOM JIFOAY COTJIa-
CATCSI, YTO ITO y’Ke MOKHO Oy/leT Ha3BaTh
AGI. A ecsiu rto-tipoctomy, To AGI —3T0 Hekasd
crucTeMa, obJazaonias MHTeIEKTOM U CIIO0-
COOHOCTBIO K OOYYeHUIO, TTOI0OHBIMU YeJIo-
BeUeCKOMY, UTO IIO3BOJIIET eVl IOHUMATh,
00yJaTbCcsl U pemraTh MUPOKUM CIIEKTP
UHTe/IeKTyaIbHBIX 33/Ia4 Ha YPOBHeE Yesio-
Beka. B obmeM, pakTUIecKu pedyb UJET

0 TOM, YTOOBI C/IeIaTh MOJIeNTh, KOTOPAast pas-
JINYHBIE UHTEJUIEKTyalbHbIe CIIOCOOHOCTH
YeJoBeKa MOXeT B cebe COeTUHUTD U JOCTa-
TOYHO KauyeCTBeHHO UMUTUPOBaTh. Ho 1o
3TOTO ellle I0CTAaTOYHO JalTeKo.

— Kax BBl [yMaeTe, eCThb JIV TaKUe y UeoBeka
CITOCOOHOCTU, KOTOPBIX HUKOT/IA He CMOXKeT
JIOCTUYb MCKYCCTBEHHBIN UHTEJIeKT?

— YesoBeK — JOCTaTOYHO CJIOXXHBIN Opra-
HU3M. Y YesloBeKa eCTh BCSIKUEe OPTaHbI
YyBCTB: 0OOHSHUE, OCSI3aHNeE, 3peHUe, CIyX.
EcTh GosieBbIe pellenTophl. «<DMOOIUMEHT» —
«BoIUIONeHUe» VI, 3TO, 10 CyTU, poOOTOTEX-
HUKA, KOTOPAasi BCe 3TU CIIOCOOBI BOCIIPUSI-
TUSI BHEIlIHeTo MUpa J0JDKHA YMeTh UMUTU-
pOBaTh. OTO BOIIPOC BHEAPEHUSI MeXaHU3MOB
PaboThI TAKOTO POJIA UYBCTB: €C/IU BaM HYKeH
PO6OT, KOTOPHBIN Oy/IEeT OIeHUBATh I CeOst
OTIACHOCTbD, Y HETO ToXe OyzIeT YyBCTBO CAMO-
COXpaHeHUs, U 3TO MOXXHO pealu3oBaTh
Yepe3 HEKYI0 UMUTAIINIO OOJEeBBIX OILyIIle-
Hul. Kak 3ToT MeXaHU3M JIOJKeH OBITh
YCTPOEH U MHTeTPUPOBAH C OCTAIbHBIMU
cucreMaMu poboTa — 3TO HETPUBUAIbHBIE
BOIIPOCHIL, OTBETHI Ha KOTOPHIe ITOKa IO/ He
IMOHUMaIOT. He 3Hato, Kak OyZleT B JJaTeKOM
OyyIieM, HO 5 [yMaro, YTO ellle OYeHb J[OJITO
HAIIIU CIyX, BKYC, OOOHSIHUE, OCSI3aHue OyieT
CJIOKHO Peain30BaTh JJISI CUCTeM Ha OCHOBe
VU, KOoTOpBIe JODKHBI OyIyT B3aUMO/EN-
CTBOBATh C BHEITHUM MUPOM.

— Bam yuyeHuK AnexcaHap KopoTus Iouy-
unn Hayunyto npemuto COepa 3a mIpuMeHe-
Hue VM B Hayke. A korza VY craHeT BalluM
IIOJTHOIIeHHBIM YYeHUKOM U CMO>KeT ITOTHO-
IIeHHO JleflaTh HayKy IO/ BallUM PYKOBOJ-
ctBOoM? CMOsKeTe JI BbI KOTIa~IN00 Ha3BaTh
CBOUM y4yeHUKoM MN?

— YUeHUK B YeJlOBeUeCKOM ITOHUMaHUU —
3TO TOT, KOTOPOMY BHI IlepefiaeTe He TOJIbKO
dopManbHble 3HAHUS, HO U CBOe OTHOILIIeHUe
K MUPY, HaTTepHBI CBOEro IIOBeJeHUS.
A Korjia MbI ToBOpuUM 00 WV, KOTOPBIN Hay-
YWJICSI TUCATh CTaThbU,— 3TO COBCEM JpyToe.
IToxka ertie /10 TOro, YTOOBI IV coBepIITaI Hay4-
HbIe OTKPBITUS, OYeHb Janeko. Ytoosr N
ImoMoraja yueHOMy B IIOUCKe — Jla, TaKue
CHCTEeMBI y)Ke eCTh, OHU KaueCTBEHHO paboTa-
I0T. TO U paboTa C HAYYHOU JUTEePATyPOH,
u 00paboTKa JaHHBIX, U IepeBo. Ho aTO
HeoJyllIeBIeHHbIN 00bEKT, OH He MOXKET OBITh
MOUM yueHUKOM. [I0aToMy — HeT, KOHEeUHO.
Jlpyroe neso, ecivt 661 MHE yJIAIOCH TIOCTPO-
UTh CUCTEMY, KOTOpast MOIJIa ObI caMa KaKue-
TO OTKPBITUS PeATU30BBIBATE. 51 OBI TOPAWIICS
TeM, YTO TaKOU! IIPOeKT cenan. Ho moBTo-
PIoch — s ObI He Ha3bIBaI VU «yueHUKOMD.
Beceposana HATAJTMA JIECKOBA
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PoOHTaHHbIE CTOPpUM P1Ma

[ep>xy napu, HKTO, axe KOPEHHOW PUMISHKH, 6e3 ryrna He OTBETUT, CKOMbKO B PriMe GpoHTaHOB.
Mexxay TEeM HM OOMH ropoL B MMPE HE MOXET B 3TOM COMepHMYaTb C PYMOM: X HAaCUMTbIBAETCHA OKOIO TPEX
TbICAY, XOTSA Ha BWO, OH HACTOSALLWMN KaMEHHbIN MELLIOK.

A nun uzamoeo gonmana 6 yuenve Puma.
Tenepv, He 3amouus kaPmana, KaHa MUmo.
Hocug Bpodckuti. ITvayya Mammeu (1981).

[Toat-pomanTuxk Ilepcu bumu Mlemnu cuuran, 4To Bogbl Beunoro ropoga —
OJ/IHA U3 NIABHBIX IIPUYNH €T0 HaBeCTUTh. [10/l MOITHBIMU IVIUTAMU PUMCKUAX
MOCTOBBIX TAaUTCA Ijeas TeKy4das BCeJeHHasd, II0OCTOSHHO IIPOPBIBAOIIASAC
HapyXXy CTPYysIMUA MOHYMEHTAJIbHBIX TBOPeHUN bepHUHY U B pydenKax IIpo-
CTBIX IIMTHeBBIX POHTAHUMKOB — HAa30HOB (Naso — IIO-UTAIbIHCKU HOC), 3a4a-
CTYI0 yBeHUYaHHBIX I'0JI0BOU KalluTOMUICKO BOIYMIEL. [IBIIIHEIe, NCKPSIIYIe-
¢s1 OpbI3raMu U3BassHUS — U CJIeJoM Oe3BeCTHBIe 3aMIlelble Yallly NIV II0JHbIe
BJIaru capKodaru c IoJIycTepToM HaAIIUChIo acqua potabile — muTheBasd Bozia.
PuMIsiHe Bcerza yensid ocoOeHHOe BHUMaHue Bojie. /IpeBHYe IIOHACTPOWIN
MHOT'e KIJIOMeTPHI aKBe/IyKOB I10 Bcell EBpoIIe; 0cTaBWIIM IIOCTIe cebsI TUTaHT-
CKUe pyUHBI TePM — KaK TepMbI /IMOKIeTHaHa, B KOTOPBIX CerOJHSA Pa3MeCTH-
JIMCh U 0a3WINKa, U CaJIbI, U My3ell.

Ho u B nanckoM PrMe He oxJiaziena IloG0Bb K OypJIeHUIO BOJBI.

Jlo rpazocTpouTeNbHOro mepesopora MyccosmHu B 1936 rofy Ha ILIOIAAN
Mesxny Konuzeem u puMckuMm opymom, y Havana Bua Cakpa MOXKHO OBLIO
co3ep1iaTh ipeBHeNmuM poHTad Puma — Mema cydanc (IloTeromast, WIn ChIpast
OTMeTKa), TUTAaHTCKUI KOHYC, y KOTOPOTO Ha COCTSI3aHUIX CBOpaYnBaIu 6ero-
BBIe KOJICCHUIIBL.

OTOT QOHTAH CIY>KIJI HAYaJIOM U KOHITOM (BCe IOpOTU BellyT B PuM) ImyTelt, ObL1
17 M BbICOTON U 10 M IIIyOMHOM. MyCCOJIMHU, KOHCTPYUPYS HOBYIO CUCTEMY
ILIOIIa/le!, Ioles IIPOTUB BOJHOM CTUXUM U CPaBHsI GOHTAH C 3eMJIeN —
CerofiHs Ha ero MecTe KaMeHHBIN KPYT.

KaxxapIil M3 OAMHHA/IIATH UCTOPUUECKUX aKBeJyKOB HOCWJI Ha3BaHUe: NI
B UeCTb UMIIepaTopa-ctpoutens (Annud, I0nus, TpasdHa u 11p.), WiIu roBopsiiee
0 KadecTBe Bozk (Teryna — Telnas), Wiu aZipecoBaBliee K jereHze (Bupro —
BozbI JleBbl). B cerogHANHIX POHTAHAX 00sI3aTeIbHO IUIENTYTCS BOJBI IPeBHUX
CKBayKUH.

Hamectsre rotos B VI BeKe pa3pyIlnIo BOLOIIPOBOAHYIO CUCTEMY, TOPOACKAs
>KM3HB B Cpe/lHMe BeKa JleTpaijipoBala B CPaBHEHUY C aHTUYHOCTBIO — U IVIaB-
HOW MUTHEBOU U XO35MCTBEHHOM apTepuell PuMa crana pexa Tu6p. CaHuTap-
HBle yUIOBUSI 0COOEHHO HUKOI'O He BOJHOBAIM, BOJLY OTCTAaUBAIU B CIIeIAaTb-

KommepcaHTs Hayka _ okTs6pb 2025

_®oHTaH Tpesu,
BWUA, U3-MOp, BOApb!

HBIX IIMCTepHaX, IPoosKasl IPeBO3HOCUTD ee Kaye-
CTBO, IIAITbl He THYIIAINCEH OpaTh ee ¢ COOOM B ITyTelle-
crBus. B TpacreBepe u B CaH-IIbeTpo, 32 TUOpOM, TeKIU
POIHUKY, BOJOCHAOKeH1e TOPoZia OBLIO Koe-KaK Hala-
SKeHO 0J1arofiapst YaCTHBIM KOJIOAIIAM U BOZOHOCAM; TOT-
JalllHVe MCTOYHUKU I'PYHTOBBIX BOJ /IO CUX IIMTAIOT
BOJIOM IoMa B IIeHTpe Topo/ia.

V1 Bce ke OIMH I peBHUM aKBeJyK PO oKl QYHKITNO-
HUpPOBaTh 10 XVI Beka — AkBa Bep/pkuHe [inHOM 20 KM:
OH JIOCTABJIAI BOJY B I[eHTP ropoja elle BO BpeMeHa
Agrycra (I BeX 10 H. 3.) 151 cHaOkeHUs TepM 6s1u3 [TaH-
TeoHa U oKpyxkarwliero panona Kammo Mapuuo. imga
CBOe aKBe/lyK ITOJYYMJI IIOTOMY, UTO MCTOYHUK BOJBI
yKasaja cosjilaTaM IIpeKpacHad /ieBa (J1aT. <BUPTO», UT.
«Bep/IKUHe» — JIeBa, eBCTBeHHUIa). B XVI Beke akBe-
JyK 3aBepmiancs doHTaHoM TpeBU: TOr/a OOIeU3BeCT-
HBIU TYPUCTUYECKUI MOHETOCOOPHUK HIYeM He OT/IN-
Yajucsl OT IPOCTBIX CTOJIIOOOPA3HBIX MCTOYHUKOB
y IOPOT, YA CTeNIIas Bofa IWJIAch B Yally U3 TpeX OTBep-
CTUM («<MH TPUBHUOY, OTCIOJIA Ha3BaHUE — «TPEBW).
[Tocite cTOJI@THM 3aCTOS ITIePBBIMU ITI0YYBCTBOBAIY IIPU-
YaCTHOCTh K BOJHOMY BJIa/IbIYeCTBY HaJ TOPOJIOM, ecTe-
CTBeHHO, IIallbl: IIPOM30ILIO BO3POXKJeHNUEe CUCTeMBI
BOJIOCHAOKEHUS TOPOJIa.

BoT HeKOTOPBIe JIOOOIIBITHEIE 9K3eMILISIPBL U3 THICSIY-
HOI apMUU BOAHBIX 3aTell BeuHoro ropoza.
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[Tarickye UrpyumKku

MHorue namnckve GoOHTAHBI IPeACTABIIIOT COOON TPUYMPAIbHBIN BBIXOJ,
BBIILJIECK JIPeBHUX BOJ MMIIePAaTOPCKUX aKBeAyKoB. [1aIlbl 3/iech BBICTyTIAIN
0CBOOOUTENIMU CTUXUY, HOBBIMU HenrTyHaMu mwiu MoucesiMu, OIIpaBiIsst
CTPyM B KaMeHb U CHa0Xasi KOHCTPYKIIUIO HeU3MeHHBIMU aJUIeTOPUIeCKUMU
aTpuOyTaMU BJIACTU U IIPOIPAMMHBIMY HAAMUCIMU. TaKOB BeJInUeCTBeHHBIN
donTaH — TpuyManbHas apka nansl [laonmo boprese (1605-1621) AKBa
ITaoJ1o, Tpo3BaHHBIN B Hapofie PoHTaHOHE («pOHTAaHUIIE»),— TBOPEHHUE PYK
I>xoBanHu 1 Kapso @onTana (roBopsimast pamunust) u Gramunuuo [loHnuo.
[uraHT Bo3BeZleH B CTpaTeIrnyeckoM MecTe — Ha XoJIMe STHUKYJ 1 HeceT BOJbI
o3epa bpaudaHo c noMo1bIo akBelyKa TpasgHa (109 1n). Y TOAHOKUA IIPOCTUAPa-
€TCsI BeCh FOpo/Ji, Ha KOTOPBIN Yepe3 CTPyU GOHTaHA CUMBOJMYECKU HUCXOAUT
arckas 6;1arosaTh.

YBiekaresnbHa ucTopusd QoHTaHa AKBa Permye (v poHTaHa Mouces). [Tama
CuxkctV, B Mupy Penmye [Tepertu (oTcrona u AkBa Pennde), 3ayMan CHaOAUTh
BOJIOI XOJIMUCTBIe parioHa BuMuHana u Ksuprnaia, a 320JHO COOCTBEHHYIO
BWJLLY B palioHe HbIHeIIHero Bok3ana TepMuHU. OH 3aHOBO OTCTPOMJI aKBeLyK
AsneccanzpuHo (uMnepaTopa Anekcanzpa CeBepa, 222 ) M ITycTWI Boxy u3 [lame-
CTPUHBI (TOPOJIOK B 35 KM K BOCTOKY 0T PuMa). CTpyu HOBOM apTepUy OXKMUBWIN
JiBe T'PaH/IMO3HbIe ITalICKMe KOHCTPYKIIUH: FOCylapCTBeHHYI0 — poHTaH Juo-
CKypOB (1588, nepeziesnian B 1775-1799) Ha xonMme KBupuHaI U 4acTHYIO —
Ha BWLIe ToHTUdUKa B popMe poHTaHa Mouces (Jomenuko PonraHa, 1587)
C IIeJIBIM CO3Be3/IeM al/IerOpU, I7ie Iara IIpefcTaBail nojooreM Mouces. ITo
He IIOMeIIaJIo eMy II03aIMCTBOBaTh HEMHOTI'0 6eI0ro TpaBepTHHA /I QOHTaHA
U3 pyuH TepM JluoxieTraHa 1 I1apy JIbBOB 13 TIopdupa 1 opHaMeHTOB — u3 [1as-
TeoHa (ImepeHeceHHI B My3eH BaTukaHa). DlaBHyI0 HUAILLY 3aHslIa cTaTys Mouces
paboThl cKynbpITOPOB JleoHapno Copmanu u ITpocriepo AHTUKY; BTOPOMY —
110 JIereH/le — OUIMOOYHO IIPUITMCATIN aBTOPCTBO BCETo ITaMSITHUKA, U OH II0Be-
CUJICS, He BBIHecCs ypoAcTBa craryu. PoHTaHHBIN Moucel, U IIpaBAa, He MOXKeT
CcoIlepHMYaTh C TBOpeHUeM MukenaHpkeno (1513). Pumisige okpectunu os-
TaHHOTO Monces KOPOTBIIIKON U CJIOXKWIN CTULIOK: «DPOHTAaH XOpoll, Boja
CBeXa, HO C Yy/iAllleM BBepXy OHa yxKe He Ta. D1, CUKCT, BeJlb ThI CBO€ CJIOBO Jiep-
SKUIIB BCerzia — TaKoro ,MUKeIaH/PKeIO" B3lepHYTh I10pay.
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__Hetanb ¢poHTaHa Yepenax Ha nnowaam MaTteun

DoHTaHBI-JIeTeH/IBI

Ectb B Pume QOHTAHBI, Ube IOSIBJI€HNE OKYTAaHO TAHOW, K IIPUMePY, HeOOIb-
1oy oHTAH B parioHe reTTo Ha Iionaau Marreun, onucanubil Mocudpom bpoza-
CKUAM. MarTeu, BIUATEIbHBIN CPeJHEBEKOBBIM PUMCKUM POJ, Aep>Kalu KOH-
TPOJIb 32 IPUOPEXXHBIM 0Tpe3KoM Tubpa y ocTpoBa Tubepust U coceTHUM pario-
HOM CaHT-AHJ[KeJIO, ITOIYYMBIIUM Ha3BaHue «ocTpoBa MarTten». [locTenneHHO
Ha 9TUX 3eMJIIX CTaIM CeIUThCA Uy/led, KOTOPBIM MarTeu IIpejiaraiy II0Kpo-
BUTeJNbCTBO. HeGecKOPEICTHO, padyMeeTcsl. B IleHTpe 3TOro ocTpoBKa 0J1aroro-
JIy4¥sl U BBIPOC OJHAX/bI yIUBUTeNbHBIN oHTAaH Marren, nin Yepemax
(xoHer XV B., bkakomo zena [TopTa, yepennaxu — JlopeHuio bepuunu, 1658) —
U3AIHAsA UTPYIIKa ¢ YUTypaMu YeThIpeX IOHOLIel Ha lebQUHAX, TIOATAIKNBa-
IOIVX B PAKOBMHBI Yepellax.

Cuuraercs, YTo GOHTAH MOSBUICT M3-32 TIOOOBHOUW UCTOPUU. PUMCKUN apu-
crokpar Mynui Marreu cBaTancs K KHsDKHe CaHTaKpode, HO OTell IeBYLIKY,
3Had ero KaK CTPaCTHOT'O UTPOKA, OTKa3al. MaTTen IIPUIVIACIII OTIIA C JOUYePBIO
K cebe Ha Y>KUH U HOWIer A yTPOM Ha ILIOWIa U KpacoBalIcs GOHTAH — sIBHOe
CBUJIeTeNbCTBO GMHAHCOBOM Momu M ¢paHTasum Mynus. HemssecTHO, fan
s comtacre CaHTaKpoye, HO Pe3yJbTraT 1o CUX IIOp pajyeT IIas.

VY mnomanu VicnaHUY HaXOAUTCS «IIOTOIIeHHBIN» ¢poHTaH bapkauya («JIoz-
4oHKa», 1627-1629) [IbeTpo bepuunu, otiia JJopeniio bepHuHu", 3HaMeHUTOTO
CKYJIBIITOPA 3II0XU 6aPOKKO U aBTOPA CAMBIX JUKOBUHHBIX PUMCKUX IIOCTPO-
ex. foBopAT, 6e3BeCTHBIN UelTH 3aHeCJI0 Ha IUIOIAAb POXKIeCTBEHCKUM HaBO-
nHeHneM 1598 rozia, YTo HaCTOIBKO BIIeYaT/IuIo rmamy Ypoana VIII bapbepuHn,
4TO OH HeMe/IJIeHHO ITO/IOIHaJ CI0/la BOABI akBeyka AKBa Bep/skHe 1 3amieqar-
Jen cyfiHo B MpaMope. Ilepes [TeeTpo bepHUHU cTOsIa ellle M CJIOJKHAS TeXHU-
JecKasl 3afladya — KOMIIEHCHMPOBAaTh Majoe JlaBleHue BOJ akKBellyka B 3TOM
Mecrte. [ToaToMy JIOZUOHKA PACIIONOXKWIACH B HUIIIe HUJKe YPOBHS YAUIIBI X BOT
yoKe IIOUTH YeThIpecTa JieT BCe HUKAaK He MOKeT IIOTOHYTh.

3BepuHasa TeMa

Ha o>xuBiieHHOM 1Iomanay bapbepuHu BO3HOCUT BBBICH CTPYIO poHTaH TpuTo-
Ha (1642), tBRopenue JlopeH1io bepanau. ToT ke HeyroMuMbIi1 YpOaH VIII Bapbe-
PUHHU, 3aKa34yUK JOLOUYKU Ha Iutowanu VcrmaHnuy, 3agyManl BHOBb BOCIIETh
SKMBOTBOPSIIYIO CTUXUIO CTaTyell IOoJIydeloBeKa-1101yphlobl. KoseHoIpexiio-
HeHHOe 00XKeCTBO, 3aKUHYB T'0JIOBY, TPYOUT B MOPCKYIO 3aTOTYJANHY, BOCccenast
Ha paKOBMHe, IIOKOSIIeNcs Ha elbGUHBUX XBOocTaX. Hudero mamnckoro Bpoze
HeT — HO MOXXHO PasIVIAZieTh MeX]y XBOCTaMU JelbGUHOB HeOXKUJAHHBIX
B BOZHOM KOHTeKCTe IT4esi ¢ repba bapbepuHu, a Taicke KIIOUU U TUAPY, YTO
TOBOPUT O IIPUCYTCTBUU YpOaHa. PUMIISIHe IIPO3BaTu GOHTAH «3BOHKUM TpuTO-
HOM», IIOCKOJIBKY MaZaOIUY C BBICOTHI IIOTOK BOJBI IIPOM3BO I HEUMOBEP-
HBIN IIyM. BeposaTHO, He MeHBIINN IIePeIloJ0X IIPOU3BOANIN Tejla HeU3BeCT-
HBIX, KOTOPBIe BBIKIAALIBAINCEH Y TPUTOHA Ha OIIO3HaHMe BIUIOTH 1,0 XVIII Beka.
Bce Te e mmuensl ¢ rep6a bap6epuHU HaceasioT OfHOMMeHHEBIN poHTaH ITuesn
(Jlopen1o bepHuHu, 1644), Tpaliio3HO MPUMOCTUBIINICS HA YIIy IIOMAAN
HenozaneKky oT TputoHa. I1o 10BOAY 3TOM e TeIbHOM IIaIICKOY CeMbU B HApoJie
CyIIecTBOBaIa IIOTOBOPKA: «UTO He yCIIeNnu ¢/ieaTh BapBaphl — cienanu bapbe-
PUHI,— B IIOJOXXUTEIBHOM CMBICIE 3TO OTHOCUTCS K CAMBIM IIPUYYAJINBBIM
$oHTaHaM ropoza.

EcTb B PuMe 1 TPUTOH, 13 yCT KOTOPOI'O aBHO He TeYeT BOJa,— 3TO MaCKapoH
I Bexa B cTeHe 1107 MOPTUKOM IlepKBU CaHTa Mapusa nH KocMennH, IOJIy4UB-
mu HazBaHue «Ycra UctuHbDy. Vicrounuku X1 Beka IIPUIIKUCHIBAIU €My IIPO-
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__Ynn4HbIM NUTbEBOM POHTaH

_®PoHTaHbl nnowaam HaBoHa

poyecKue CBOMCTBA, a B XI[-XV BeKax Cio/ia SKOOBI ITPUBOJIUIU CYIIPYTOB U Pa3-
HBIX BPYHOB /I IIPOBEPKU BePHOCTU X IIOKa3aHUM IIOCPECTBOM IIPOCOBBI-
BaHUA PYKU B OTBepcTHe pOHTAHA (YacTo Ianay, IPUTAUBUIMICS 38 CTeHOH,
«OTTPBI3I» MOLIEHHUKaM PYKy BMecTo TpuToHA). [lofo6Has poMaHTHYecKast
HUCTOPUS C He3aCIy>KeHHO OCY)XIeHHOM JKeHOM oIlMcaHa B «/lekaMepoHe»
(1349-1351) DkoBaHHU bokayuyo U B NIyTOUHOU popMe obObIrpaHa [peropu
[Texom B puiibMe «PUMCKYMe KaHUKYIBD» (1953).

Jlio6ombiTeH poHTaH BaGymHa (1576) ¢ Bojioit u3 akBenyka AkBa Oetude. [Tpu-
YMHOM IIPO3BUINA IIOCIYKMJIA KPaHAsg HeTUIeIIPUATHOCTD S3bIYeCKOM CTa-
TYHU IIOJIy4eJI0BeKa-TI0JIyKo3/a (BepOosITHO, KOIINY JpeBHeN CKyJAbITypblI Cuire-
Ha), Bo3JeXkallero Ha Kpalo B34TOM U3 TepM MPaMOPHOU BaHHEI. [Ipo3Buie
0Ka3aJ0Ch HACTOJIBKO JKMBYYUM, UTO IIOBIUAIO Ha IIepeMeHOBaHUe yANIIbI
[MaonuHa B ynuity babyuHa.

3aMmbIKaeT apaj, QOHTAHHBIX JKUBOTHBIX KYPbe3HBIN IIePCOHaXX — CBUHOMAT-
Ka. EV1 6bUI TOCBSIIeH HbIHe pa3o6paHHbIl poHTaH Aeswta CKpoda, 1aBuruit
HasBaHUe ynulle Bua fesna Ckpoda. OcTaTky cBUHOT0 6apenbeda MOXKHO YBU-
JleThb B CTeHe MOHACTBIPS aBIYCTUHIIEB, & caMy 4Jally poHTaHa IepeHecIn
Ha yroJ 6n3iexxantent yauiisl Iloproresu.

Marus yucein

Oco6eHHO JII0OMMO B BOJHOI CUMBOJINKe PMa UM CI0 YeThIpe: CTOPOHEI CBeTa,
BpeMeHa rofia, KOHTUHeHTHI. Ha ajumniicoBuaHom miomaau HaBoHa, HOBTOPS-
olelt peBHUe GOpMBI IMpKa JloMUIIMaHa, FoCIoACTBYeT poHTaH UeThIpex
PeK, yBeHUYaHHBIN eTUIIeTCKUM 00eucKoM (cHoBa lopeH1Io bepHUHY, 110 3aKa-
3y nanbsl MTHHOKeHTH X, 1651). [To ciayxam, co3faBasi TUTAaHTCKUE OelloKaMeH-
Hble ajuleropuu pek JlyHas, Huia, [anra u Puo gesia Iiata, XuTpOyMHBIN
CKYJIBIITOP yMaJs He TOJbKO 00 U3BeCTHBIX KOHTUHEHTAX, HO U KaK HACOIUTh
KOHKYPEHTY I10 IIaIICKMM 3aKa3aM — apXUTeKTopy-uygaKy ®pandecko boppo-
MUHU. BepHUHU pelinI BCTYIIUTh B Auanor ¢ popmaMu nepkBu CaHT AHbe3e,
BBICTPOEHHOM TaM JKe, B IJeHTpe ILIomaau: ero Pro gemna Ilnara KapTUHHO
3aCJIOHSIeT PYKOM Ila3a, a Huil MOKPBUI TOJOBY ILTAIIOM, SIKOOBI CIIacasich
OT HeMMOBEPHOI'O yPOJCTBA ITOCTPONKU. Cpeil MOPCKUX I'a/loB, PeIITUINN
U KOHel QOHTaHA IPUTANICS IolyOb — He TOJIBKO CUMBOJ CBsToro Jlyxa,
HO u aTpuOyT repba pozga MaHOKeHTUSA X [Tampuu.

Ee oxHa «ueTBepKa» BOJHBIX O0XKeCTB, COCeACTBYIONas ¢ reHeM boppoMu-
HU, PACIIONIOXWIACh Ha ITlepekpecTke yIull Bua ITna (HblHe XX ceHTSI0psI) 1 Bua
Dennue (HpiHe YeThIpex GOHTAHOB)y IlepkBUu CaH-Kapiio.

OTHU UCTOUHUKY OTCTPaMBAINCh Ha YAaCTHBIE CPeJICTBA. Peub nzieT o0 BpeMeHax
y>Ke n3BecTHBIX HaM Cukcra V, lomenuko Ponrtana (poHTaH Mouces) u Mynius
Marreu (ponTan Yepernax). B 1589 roxy moHTuGUK rtocsian MaTreu yepes apxu-
TeKTOopa IIITh KyCKOB BYJIKAHMYECKOTO Tyda ¢ pacKoIloK [TaTaTMHCKOTO XOIMa.
A Mynui yKpacuI YIJIbI CMOTPSIIUX Ha IIepeKpecTOK JOMOB OoXKecTBaMU
U 106pojieTe/IsIMU HaJl 3aMIIeJbIMU YalllaMU, CJIOBHO TOJIBKO UTO ITOAHSITEIMU
co iHa. 371eCh ¥ KyAPSIBBII 60T pekul APHO CO JIbBOM Ha poHe cTebIell [Tarupyca
(BcmoMmHUM 0 Hute), 1 HaIpoTUB Hero, Ha yruny IepkBu CaH-Kapso (boppomu-
HU, 1638-1661) —moxMarbIii THOP ¢ poroM n300wIus 1 KalruToIMCKON BOTIU-
1LIel, 1 iBa JkeHCKUX 60oskecTBa — IOHOHA (My»KeCTBO) B KOPOHe, C IBBOM U Jiebe-
ZleM, CMOTPSIIIast B CTOPOHY VCITaHCKOM JIeCTHUIIBL, U leBa ¢ COOAKO, 3aCHYB-
rast Ha ITarickoM Tpoexonmuu — JluaHa (BepHocTs).

HAOBEXOA YAMWHA, kanoypoaT nckycctsoBeneHus, PhD,

YHMBepcUTeT BONoHbM
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CeIeKIIUA

CenekumnoHHaa MHXeHepus
MBaHa MmnuypmHa

B aTOM OKTS06pe McrnonHWnocs 170 NeT Co AHS poxXaeHua ViBaHa BnaammMmposnda MmnyyprHa, AOKTOPa
BUONOrMYecKnx Hayk, mnoYeTHoOro akagemrika AH CCCP, akanemunka BACXHIIT, 3aCy>KeHHOro gearens HayKm
1 TexHrKi PCOCP, cozgaTens bonee Tpex COTEH HOBbIX COPTOB MIIOO0BbIX, OBOLHbIX, LIBETOUHbBIX 1 OPYI X
pPaCTeHMIN, KaBasiepa OpAEHOB CB. AHHbI, J1eHHa 1 TpyaoBoro KpacHoro 3HamMeHu, aBtopa 6onee 500 Hay4HbIX
MyonmMKaumm no cenekupini PacTeHIN 1 KpamHe BPEOHOro C TOUKM 3PEHMS HbIHE MOOHOW 3KOIOMMHYEeCKOW
SKOHOMUKM adopmaMa: «Mbl HE MOXEM X OaTb MUIOCTEN OT MPUPObl; B3ATb UX Y HEe — Halla 3a434a.

[To COCTOBHOW NMPUHAAIEXKHOCTU MUUYPUH OBLI
U3 IBOPSH B UeTBepPTOM KoJieHe. PoJy MUUypUHBIX YK C-
JINJICA B IBOPHCKOU POLOCIOBHON KHUTe Pa3aHCKOM
IryOepHUU U BeJl Ha4alo OT ero Ipafesa, OTCTABHOTO
Mariopa MBana HaymoBuua Muuypusra. MoxXHO cKa-
3aTh, YTO HallpaBleHUe JesTeJbHOCTU VBaHa Bragu-
MupoBUYa MuuypuHa OBLIO IIpefolipe/ieieHO elBa
JIM He 110 GaKTy POXIeHUS: TPAJUIIUN CaJOBOJLCTBA
B TeyeHMUEe HECKOJbKUX IIOKOJEeHUN, KaK TOJbKO
Mu4ypuHB CTald NoMelluKaMu. PaszBemeHueM
sIOJIOHB U I'PYII YBJIEKATUCh U ero Jiefl, OTCTaBHOM! I10JI-
KOBHUK, U OTel] OyIyllero cejeKIjnoHepa, rybepH-
CKUM ceKpeTaph, ¥ CaM OH C IeTCTBa yMeJI IIPUBUBATh
pacTeHus.

JKese3HOLOPOXKHUK MuuypuH

Marp MasbuMKa yMepJia, KOoIZia eMy OBLIO BCero 4 roja,
rpamote VBaHa y4uiI ero oTell, a II0OTOM OH IIOCTYIINII
B IIpoHCKOe ye3nHOe yuninie, B 17 1eT OKOHYUII eTo
U TOTOBMJICA K IIOCTYILIEHUIO B AJIEKCAHAPOBCKUN
smnen. Tak mocue nepeeszga us llapckoro Cesa B CTONU-
1y B 1843 rozy HasbIBalcsd 3HaMeHUTHIN Llapckocennb-
CKUW JINILIEN, a BHeM UHCIIEKTOPOM CILY>KIJI MY3K CeCTPBI
otia ViBana Muuypuna. Ho orelr Tsokeso 3a60es, ero
UMeHMe, U TaK 3aJ0XKeHHOe, IPUIILIOCh IIPOAATh
3agonru. lansg Bana, JleB UBaHOBUY MuuypuH, oTIIpa-
BUJI ero B Psg3aHCKylo Iry0epHCKyI0 TMMHa3ulo, HO,
He IIPOYYUBIINCH TaM U Iojia, VIBaH OBLI UCKIIOUeH,
1 JleB VIBaHOBUY yCTPOWII IJIEMAHHMKA KaCCUPOM-KOH-
TOPIIMKOM Ha JKeJIe3HOLOPOXKHYIO CTaHIUIO B Kosnose
TaMO60OBCKOM TyOepHUU.

Ha cranmuoHHOM ciyk6e VIBaH MUYypUH Yepe3 JBa

rofa AOPOC 4O AOJIDKHOCTH IIOMOITHMKA HaYaJbHHKA F

CTAHIUY, a IOIYTHO 3apabaThIBaj, OTKPBIB YaCOBYIO
MacTepcKyio, Kak Korpa-to IBan Kynmubus. B 19 et
MuuypurH JKeHUICS Ha JJouepy CTaHI[MOHHOTOo paboue-
0, ¥ MOJIOZIast CeMbsI CHsLIa HeOOJIbIIYIO 3a0POIIeHHYIO
ycazp0by Ha oKpanHe Topoa, I/ie OH Hauyal IIPOBOAUTH
OIIBITHI 110 BBIBeJIEHUIO PAa3IUYHBIX COPTOB ILIOJLOB
u Arof. O4eHb CKOPO MecCTa /I 3TOr0 TaM IIepecTalo
xBaraTb. CeMbs CaJ0BO/A-KeIe3HOLOPOKHUKA IIepe-
OGpasack B TOPOJICKO IOM C OOJIBUINM CaZloM, KOTOPBIN
Cpasy ke IIPUILIOCH 3AT0KUTh, HO U B 3TON TOPOACKON
ycanbpbe MUUyprHY CO BpeMeHeM CTalo TeCHO. B 1887
roZly OH IIpHOOpeN y4acToK 3eMJIN HellofianeKy oT Kos-
JIOBA, B cJ1000/e TypMacoBo, IJie co3/jal CBOY 3HAMeHU-

TBHIN CeJIeKITMOHHBIN IMTOMHUK U HpOpa60TaJI J10 KOHITA JKM3HU.

[l1aBHBIVT UHXKEHEP CeJIeKIINU

C>KeJIe3HOM ZOPOrY MUYYPUH YBOIWICSA B 1888 rojy, KOra y Hero MosiBUINCh
IIepBble IeHbI'Y OT KOMMePUeCKOM IIPO/IaskVl BBIBeJIle HHBIX IM COPTOB, X KaTa-
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_MuuypuH He 3Han reHeTuKy, Ho DencTBoBan B COOTBETCTBUMN
C ee 3aKOHaMun

K Havany XX ctoneTtuns eaH MunuypuH
y>e 6bl/1 U3BECTHbBIM CeNeKLMOHEPOM

He Tonbko B Poccumckonm nMnepuu,
HO U B APYrMX CTpaHaXx, ero caxeHLbl
rMosib30BaNMCb BCE BO3PaCTaoWUM
CMpOoCOM.

JIOTHU C IleHaMU OH KJIaJl B IIpOXoJdIye noessa. leHoru
LIUIY Ha pacllupeHue ero IUTOMHUKOB. Ho B ipuHIu-
I1e er0 JKM3Hb MOIVIa IIONTU U I10 [PyTON TPAaeKTOPUU —
WHXXeHepa-u3obperarens B 06acT OypHO pa3BUBAB-
IIeVICS TOT/A AJIEKTPOTEXHUKU. B ero pabouem KabuHe-
Te Ha CTeHe BUCEeIU CKOHCTPYUPOBAHHBIE UM OapoMe-
TPBI U JO3UMETD paAUAIUU, CTOSIU COOpaHHBIe
UM CaMUM IIUIIyllasg MallMHKa U OpUTMHAJIbHAas
MalIMHKA /IS HAOMBKU ITAlIUPOC, B MACTEPCKOM —
JIVHaMO-MalliHa ero KOHCTPYKIIMU, IIeperoHHBIN
aImapar AJid IoJy4eHUs Macia U3 MaCAUYHBIX KYJIBTYD
U JleCcaTKa iBa OPUTMHAIBHBIX CalOBOIUYECKUX UHCTPY-
MEeHTOB U ITpUCIIocobIeHU. Jlaske CBOV BADUAHT JIBUTaA-
TeJIsi BHYTPEHHETO CropaHus OH n3o6pest. Ho rmaBHOe —
JKeJIe3HOLOPOXKHAsA cTaHIIud ropoza KosnoBa ocBena-
JIaCh CUCTeMOY KOHCTPyKIIMY MuuypuHa.

B mpuHIIUIle BCce 3TO MOXKXHO OBLIO 3aIlaTeHTOBATh,
B 1870 rozxy B 3aKoHOAaTeNbCTBe Poccuiickon uMiiepuu
ITOSIBUJIOCH TIOJIOKeHUE, TT03BOJISIBIIee M300peTaTesio
TpeOOBAaTh BHIIAYU €My B YCTAHOBIEHHBIN CPOK «ITPU-
BWJIETWU» (IaTeHTAa) Ha TO, YTO OH N300 eI, BHE 3aBUCH-
MOCTH OT TOTO, CYMTAET JIX KTO-TUO0 ITIOCTOPOHHUM €T0
n3obpeTeHUe TOJNe3HBIM WU O6eCIIoNe3HbIM, U ObLIa
3HAUYUTEJbHO YIIPOIeHa IIpollefypa pacCMOTPeHUS
U BBIJIAYM «IIPUBWJIETUN» — U3 Hee UCKIIOUUIN 00CyXK-
reHue B [occoBeTe U yIoCcTOBepeHUE «IIPUBUIETUMNY
UMIIepaTopoM, XOTsd GOPMaIbHO OHU HO-TIpeKHeMY
BBIZIaBIMCh OT UME@HU I'oCyAaps.

DTUM BOCIIOJIIB30BAICH, HallpuMep, JIOABITUH, 3allaTeH-
TOBABUIUU B 1872 rozgy saMIly HaKaJlWBaHUA U Cpa3y
Iocje IOJyYeHUs «IIPUBUJIETNU» CO3LaBIINY KOMIIa-
HUIO «PyccKoe TOBapUILeCTBO 3JIeKTPUYeCKOro ocBelle-
Hus JlogsiruH u K. IIpaBa, 3apaboraTh O0JbIINe TeHb-
I' Ha JIUIIeH3UPOBAHUU CBOeTo n3obpereHus y JIobI-
rMHA He TOJyYUJI0Ch, UX 3apaboTan DAUCOH, IIOTOMY
YTO 3TO OBLI BOIIPOC JIake He TPeATIPUUMINBOCTY U30-
GpeTaTessi, a 9KOHOMUYECKON MOJTUTUKU Poccuiickomn
umiepuu, rae n1o 1917 roxa 82,4% «IpUBUJIETUI»
(rmaTeHTOB) OBLTIO BBIIAHO WHOCTPAHIIAM, BKIIOYAs
Bemna, Istoapa, Oaucona, ®opza, 6parseB Paitt, ITacre-
pa, liombepa, latimiepa, bomra, 6parbeB Maysep u T. 1.,
U TOIBKO 17,6% OTeueCTBeHHBIM YUeHBIM, B TOM UUCTIe
JKyxoBckoMmy, Jlogsiruny, [lormosy, lluoakoBckomy.

TeM He MeHee, YYUTBIBASI €TO YIIOPCTBO, TPYAOCIIOCO0-
HOCTDb U HalleJICHHOCTD He Ha TeOPUIo, a Ha IIpaKkTuye-
CKUW pe3yabTar, MUUypUH BIIOJHE MO CTaTh yCIIell-

HBIM I/1306peTaTeJIEM. W oH cTanm um, HO He B JJIEKTPOTEXHUKE, 4 B TOM 00JIaCTH,
KOTOpas ObLTa IeJIbIO €0 JKU3HU — KOHCTPYNPOBAHUS HOBBIX COPTOB IIOJOBO-
ATOAHBIX KYJIBTYP. XOPO]J.IO M3BECTHO, YTO MI/I‘{ypI/IH BBIIIMCBIBAJI 1 YUTATX

IIepUOAUNKY He TOJbKO IO CallOBOACTBY, HO U obInent 6uonoruu. Ho y Hero
U MBICIU He O6BLIO BeCTH CKPeNIUBaHKIe PACTEHUN B YUCTO HAYIHBIX IEJIIX,



NCTOPHUA HAYKH CeJICKII A

HaIllpuMep, I MOATBepXKAeHUsA Teopuu Jlamapka
0 HacJeZOBAaHUU 6JarolpuobpeTeHHBIX IIPU3HAKOB
VIV, HAaIIPOTUB, IIPOBEPKU TEOPUU HACAeACTBEHHOCTU
JlapBUHa IIyTeM eCTeCTBeHHOT'O 0TO0pa.

Bosee Toro, paboTsl Iperopa MeHes 110 HaClIeCTBEH-
HOU CTaTUCTHKe I'UOPUZOB ropoxXa OH IIPe3pUTeIbHO
HAa3bIBAJI <COPOXOBBIMM», a B 1916 rozy, Korja yxke 6bu1a
CO3/laHa IlepBasi reHeTU4YecKas KapTa XpOMOCOMBI, Ha3bl-
Bal podaHanyent. «B rmociesHee BpeMst Halllk HEOPUTHI
Jiesia THOpUIM3alY Kak-TO 0COOeHHO Ha30INBO CTapa-
I0TC HaM HaBA3aTh 3TOT TOPOXOBBIN 3aKOH — CO3/laHUe
KaKOT'O-TO IJABHO YMePILero aBCTPUICKOI'O KaTOJNYeCKO-
ro MOHaxa — 1 YTO BCero obuiHee 3T0 TO, YTO OHU He YHU-
MaloTcs B 9ToM... Heyskenu, rocriozia... Bel Bce-taxku Gy/ie-
Te IIPOJOJIKAThL IeCTAThCs C 3TUM TOPOXOBBIM 3aKO-
HOM...» — ITICAJI OH C 3aBUJJHOM CAMOYBePEHHOCTBIO.
[IpyumHa 5TOro TOXe IpelelbHO IIOHATHAA: OTCYT-
cTBUe y MuuypuHa COOTBeTCTBYIONero oopa3oBaHusl. U moueMy OH He 3a1y-
MaJcsl Haf TeM, UTO YMCJIO «IIpodpaHOB», TeCTaBIIUXCSI C 3aKOHAMU HacIe[-
CTBeHHOCTU MeH eI, TOJbKO POCIO, Y He II0CTAPaICa JTUKBUANPOBATH STOT
IpobeJt, To>ke MOSKHO OOBSICHUTE. EMY 9TO He OBLIO HY>KHO JJISI eT0 PabOTHL.

To, ueM 3aHUMAaJICSI MUYypPUH, OBLIO II0 CBOEH CYyTH B YUCTOM BUJIe MHKeHepU-
ell, TONBKO XXUBBIX IIPUPOAHBIX 00BeKTOB. CeleKIIMOHHBIMU MeTOoJaMU,
U3BeCTHBIMU U HOBBIMY, KOTOPBIe OH M300peTall, OH KOHCTPYUPOBAJL 13 TeILIO-
JIIOOMBBIX COPTOB ILIOIOBO-SITOIHBIX Ky/IBTYP COPTA, CIIOCOOHBIE IIOZOHOCUTD
B 0O0JIee XOJIOZHOM KJIMMarTe cpefiHelt IToJ0ockl Poccuy, U pa3pabaThiBal yCIo-
BHUS «0COOOTO pekrMa BOCIUTAHUS CesHIIeB, HAIIpUMep, dJeKTpU3alus
TIOYBBI, HO UCKIIOUNTEIBHO II0JICTABHBIMU OaTapesiMU U He OoJjlee KaK 2 BOJIbTa
HaIlpsDKeHUs, C HallpaBIeHeM TedeHUs TOKa C ceBepa Ha I0I».

BOT TosbKO 3amaTeHTOBaTh X MUYypUH He MOT. B XIX Beke ObLI TOTBKO OJUH
ciay4yan, xorga Jlyu Ilactep momydun B 1865 ppaHIy3CKUII ITaTeHT Ha MITaMM
I POSKOKeN I IIPOU3BOJACTBA IIMBA U IIOTOM, B 1873 rofy, TaKoM Ke IIaTeHT
CIIIA. OTo ceryac BOBCIO IIaTeHTYIOTCS JKMBbIe OPTaHU3MBI U JlaXkKe UX I'eHBbl,
HO TOTI/Ia IIaTeHTOBAaHMe JKUBOTO Ka3aJI0Ch HOHCeHCOM. CUTyallvisd U3MeHUIach
TOJIBKO B 1930-e roJbl, KOT/Ia B Pa3HBIX CTPaHaX, B TOM YUCJIe U B HAlllel CTpaHe,
Hayalu BBIZABATh IIaTeHTHI HA CeNeKIIMOHHBIE JOCTWKeHUA. Y HAC IIepBoe
TaKoe «aBTOPCKOe CBU/ETeNbCTBO» (COBETCKMM IIAaTeHT) IMOMYYWI aKaJeMUuK
[TeTp ViBaHOBWY JINCUIIBIH 3a CO3/[aHHBIN M COPT 03UMOM IIITeHUIBl. AB 1973
roay rtocraHoBiaenneM CoBMuHa CCCP «ceeKITMOHHbIe JOCTIDKeHUS ITPUPAB-
HUBAIKUCH 10 IIPAaBOBOI OXpaHe K N300peTeHNsIM Ha HOBBIe COPTA ¥ I'UOPU/LBI
CeIbCKOXO3AMCTBEHHBIX KYJIBTYDP U IPYTUX KYJIBTUBUPYEMBIX PACTeHUN).

[TeperoBasi MUUypUHCKas arpoOMONIOTUS

K Hauvany XX cronerus ViBaH MUUypuH yke ObLT U3BECTHBIM CeJIeKITMOHEPOM
He TOJIBKO B POCCHIICKON MMIIepUY, HO U B IPYTUX CTPAHAX, €0 Ca’KeHITbI I10JIb-
30BaIMCh BCe BO3PACTAIOIUM CIIPOCOM. OH pery/sipHo IIyOIMKOBAI CBOU pabo-
THI 110 BBIBeJJeHUIO HOBBIX COPTOB M aKKIMMAaTU3ALNN I'UOPULOB B HAyUHBIX
U IOIYJASPHBIX U3aHUAX. COOOIIAT OH O HOBBIX COPTaX U B TOPTOBBIX KaTalo-
rax CBOMX Ca’KeHIIeB, a TAKMX KaTaJIOoroB 10 Hadyala MUPOBOY BOMHBI OH BBIILY-
CTUI OOJBIIUMY TUPAsKaMU OOJIbIIe TIOXKUHBIL.

[Tyican oH U BJAACTH, IIPOCUIL y TOCYIapCTBa IeHbI'M [l paClIMPeHN ero Jiea,
YTOOBI COXPAHUTh €ro «<HOBBIe COPTa, KOTOPHIe 32 HeJJOCTaTKOM CBOOOZHOTO
MeCTa YacCThIO PACCesIMCH 110 PA3IMYHBIM IIOKyIIaTeasIM B Poccuu u 3a rpaHu-
11el1, OTKyZa K HaM BepHYTCs IO APYIMM UMeHeM». B OTBeT BMeCTo JieHeT I10JIy-
YU Op/leH CB. AHHBI 3-CTeIleHHU, TO eCTh II0 CTAPUINHCTBY OPJIeHOB UMIIepUU
IIpeJIIoCIeJHUN C KOHIIA, U ITPeJIIoCIeIHel, TOJKe C KOHIIA, CTeIIeHU, KAKOBBIM
00BIYHO HarpakZalu YNHOBHUKOB 12-To Kiacca, TpeTbero ¢ KoHIja B Tabenu
O paHTax.

MuuypuHy IIpeJjlaraly IlepeexaTb B AMepuKy, obelas co3ZaTh eMy TaM Bce
YCJIOBUS, KOTOPBIE OH ITOKeJIaeT, @ KOIZla OH OTKa3aICs, U3bIBUIN TOTOBHOCTh
KYIIUTh y Hero OIITOM 0OpasIibl CesTHIIeB BCeX ero COPTOB ¥ TUOPU/IOB U 3a0/[HO
BCe Te pacTeHUsI, C KOTOPBIMU OH PaboTal, a B ero IUTOMHUKe HaCYUTHIBAJIOChH
Torza okoso 900 BUAOB pacTeHU CO Bcero Mupa. Hazi aTuM npejiokeHueM
MuuypuH mry6oxo 3azymaincs. Ho 1Toka oH Aymal, Hadajachk MUPOBasl BOMHa,
IIOTOM JIBe PeBOJIIOLINY ITOAPS, U B 1918 rozy Bce ero X03s1CTBO ObLIO HAI[UO-
HAJIU3UPOBAHO, O YeM HOBas BJACTh ero yBegommia: «C 1-ro HOSIOPS C. T.
Bl HazHavaeTech CT. CIIEIIUANTMCTOM caoBoAcTBa OnbITHOrOo OTZena U Bam
IIOpYy4YeHO 3aBeIbIBaHNe IMTOMHUKOM, IIPMHAJIeXaBIINM IIpeXkze BaM, HeIHe
HaIlMOHAJIU3UPOBAaHHBIM, COIIACHO IToCTaHOBIeHMI0O HapogHoro Komuccapa
3emienenusi. OKIaJ colep>kaHus BaM ycTaHOBIIEH B pasMepe 611 py6. B MecsIly.
BHauase 1922 roga B TaMOOBCKUIL I'yOUCITONKOM IIpuliuia TeerpamMmma CoBHap-
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_MuuypuH ¢ coTpyaHu-

KaMu B MN/IOQOBOM M-
TOMHMKe B npuropoge
Koznoea — [1oHcKon
cno6ope

KOMa CJIeyIouiero cofepkauus: «OIBITHI 110 IIOIyYe-
HUIO HOBBIX KYJABTYPHBIX PACTeHUN UMeIOT TPOMaZHOe
rocyfapcTBeHHoe 3HadeHue. CPOYHO NPULIIUTE
noxiaz o6 onbITax 1 paborax MuuypuHa Ko3roBckoro
yesza 1uia foxnaza [Ipencenarento CoBHapKoMa ToBapu-
ma Jlenuny. ViciosHeHNe TeJlerpaMMBbI IIOATBEPANTE).
B pesynbrare elle [0 KOHIA Tofia IIOIBUJIOCH BTOpOe
OTJeJIeHre INTOMHUKA B 5 KM OT IIepBOTO, a B 1934 rogy
37lech OTKpbLIACh LleHTpasbHas reHeTUUeckas Jabopa-
TOopuUs, HbIHe Becepoccunickun HMY resetuku u cesex-
1Y IUIOJOBBIX pacTeHunl uM. V. B. MuuypuHa.
BToMke 1922 ropy supexrop [ocynapcTBeHHOIO UHCTU-
TyTa ONBITHON arpoHoMuu Hukonan IBaHoBu4 BaBu-
JIOB, Y>Ke U3BeCTHBIN B MUPOBOM COOOIIeCTBe TeHeTH-
KOB OTKPBITUEM 3aKOHA TOMOJIOTUYeCKUX PSALOB, TN CAI
Muuypuny: «O6pamaimoTcs K Bam ot OTziesia mpukiaj-
HOI OOTAaHUKU U CeNeKI[UY C IPOCHOOM <...> COCTABUTh
111, TpyIOB IIPUIIIaTHON OOTAaHUKY U CeIeKITUH“ CBOJHYIO CTAaThIO O pe3yJIbTa-
Tax Baieir paboThI 1 0 MeToflaX paboThL. BbLIO OBl KpaliHe sKelaTelbHO IOLY-
YUTH pe3ioMe, JIUCTA Ha /iBa [TIeYaTHBIX. DTO pe3loMe MBI U3/1alu ObI B 1OCTOM-
HOM BUJe, IlepeBe/isl ero I[eJNKOM Ha aHIIMICKUN S3bIK». VI nobaBiser:
«V13 AMeprKY MBI ITOJIyYIN HeJIJaBHO IIPOCHOY COOOIIUTEH O TOM, KaK BBI ITOXXU-
BaeTe. B AMepuKe /10 CUX IIOP ITPOJO/DKAIOT MHTEePeCcoBaThCs Bateir paboToil.
<..> U eme 6osee ybenuTeabHas Ipockba B MHTepecax BceX, KTO NHTepecyeTcst
B Poccuu cazoBOACTBOM, YAEIUThL HECKOIBKO AHEN Ha COCTaBIeHMe ouyepKa-
cBoZKU Bamreit 6osee yeM 40-TeTHeN JesSTeTbHOCTH, KOTOPBIN IIPeACTaBUT
UHTepec He TOJIBKO B Poccuy, HO U 3a rpaHuUIiell. <...> [IpocuM Taxke COOOUTUTD
TOYHYIO J]aTy Bairero poxkieHus, KoTopasi, K COXKaJleHUIO, HaM He U3BeCTHA.
CycTs fecsTh JeT faTa pokAeHUs MuuyprHa U Ipyrue IoJpoOHOCTU ero
SKU3HU U pabOThI OBLIY U3BEeCTHBI BCell CTpaHe, HAaUMHas OT «(IOHbIX MUY PUH-
IleB» — JIOHHATOB U KOHYAs ceKpeTapsiMU OOKOMOB, OTBEUaBIINX 32 COOPHI yPO-
>kaeB. OH ObUT HaI'DaK/IeH BBICUIMMY COBETCKUMU OpJleHaMU, CTaJl IIOYeTHBIM
akagemuxoMm AH CCCP. Ho amores nsBecTHOCTh MiBaHa MuuypuHa JoCTUIIA
yKe IIOCIe ero cMepTu B 1935 rozy. B coBeTcKoM ImaBUILOHe Ha BceMupHoO
BbICTaBKe B HLIO-PIopKe 1939 roza rpaHAMO3HOE ITOJIOTHO 3 X 2,4 M «CaloBOJBL
BTOCTIX y MuuyprHa» BUCEJIO PSLOM C KAPTUHOMN YyTh MeHbIIero pasmepa «I.
B. CranuH u wieHbI [To1uTOI0PO cpesiu ieTell B [leHTpaJbHOM ITapKe KYJIBTYPhI
U otgbixa UMeHU M. Jopbkoro». A B 1948 rozly Ha I1e4aJbHO U3BeCTHOM CeCCUU
BACXHWJI 0H 66T 00BSIBJIEH «OCHOBOIIOJIOSKHUKOM ITePeIOBON MUYYPUHCKOM
arpoOUOJIOTUMY.

HusBesnn Bech rpaHAMO3HBIN TPYJ| BCeM )KU3HU VIBaHa MudyprHa K HHCTPY-
MeHTY pacIpaBbl HaJl «OypsKya3HBIM BelICMaHU3MOB-MOPTaHU3MOM-MeH/[eT13-
MOM>» (TO eCTh HeoJapBUHU3MOM U KJIACCUUYECKON IeHeTHUKON) IPe3uieHT
BACXHWJI Tpodum JIbIceHKO U ero IIoMoIIHUK akageMuk BACXHWJI Mcaak
[Tpe3eHT. ITHCTpyMEHT OIIACHBIN U CUJIBHBIN, YYUTHIBAsA BCEHAPOLHYIO U3BeCT-
HOCTh MuuypuHa. Jlupexkropy MHctutyTa 0611et reHetuku AH CCCP akageMu-
Ky Hukosmato lyoMHUHY IPUNILIOCH HAITNCATh HAyIHO-TIOIYJIIPHYIO KHUTY «Teo-
peTudecKue OCHOBBI U MeTOABI paboT . B. MuuypuHa» (1966), 9TOOBI BEpHYTh
B HayKy «IIOJJIMHHOTO MU4uypuHa», Kak Bbipaswicsa JlyounuH. Ho Ha camom
JleJie OH IIPOCTO II0KAa3asl, UTO Pe3y/lbTaThl THOpUAN3auY U ceJleKIuy Mudypu-
Ha BIIOJIHE YKJIAABIBAIOTCA B 3aKOHBI TeHeTUKU. [loyInHHBIN MUYypUH, HaBep-
HOe, CWJIBHO YAUBWICS OBI 9TOMY.

BcriomHMIM 0 MuuypuHe U cerofHsd, Ha BcepocCuncKom HaydHO-IIpaKTUuye-
ckou KoHpepeH1IMM «HayuHoe Hacteave ViBaHa BragumupoBuya MuuypuHa
U IMI0OaIbHBIE BEI30BBI COBPEMEHHOT0 CaZIlOBOACTBAY, KOTOPAs 10 UHUITATHBe
PAH, Muno6pHayku, MuHcenbxo3a PO u Acconmanuu cazioBosoB Poccuu
B HavaJle IIPOIILIOTO MecsIla COCTOSIach B HayKorpaje MUudypruHcKe U ObLIa
IpuypodeHa K 170-1eTUI0 CO AHA €r0 POXIeHUd, JaTe, YeCTHO TOBOPA,
He COBCeM KPYIVION /IS IT0I0OHEBIX I061IeeB. TobKO, ITIOXO03Ke, SKAATh ellle IISTh
JeT 1o 175-1etust MUdypuHa BpeMeHU He OBLIO.

[ToMUMO TPaZAMLIMOHHBIX HA TAKUX MEPONIPUATUAX JOKIALOB 1 HaTPAKACHU
COTPYZHUKOB PesrepaTbHOr0 HAyYHOTo IleHTpa M. V. B. MuyypuHa Io4eTHbI-
MU I'paMOTaMU U 0JaroJapcTBeHHBIMU ITHCbMaMU PoccUIICKON akaZeMUu
HayK 1 KoMuTeTa [ocyAapCcTBeHHOU AyMBI 110 arpapHBIM BOIIPOCAaM, B BBICTY-
ILUIeHUH akafieMuka Ilerpa YekmapeBa, COOCTBEHHO, U ITPO3ByYaIU Te CJIOBA
o MuuypuHe, KOTOpble KpaliHe aKTyalbHBI celtyac: «00beM UMIIOpTa QPYKTOB
u siroj focturaet 400 mipz pyo6. <...> 3azada, KoTopasi Ilepes; HaMH CTOUT,— 3TO
co3laHNe KOMILIeKca MepoIIpUATUN 110 pOPMUPOBAHUIO BAJIOBOTO IIPOU3BOJ-
CTBa U COKPAleHUIO UMIIOPTO3aBUCUMOCTH OT L PYTUX CTPAH».

KUPWUIN TKAYEHKO, nokTop 6ronornyeckux Hayk, bBotaHmnyeckumin cag
MNeTpa Benvkoro BotaHnyeckoro HCTUTYTa UM. B. J1. Komaposa PAH
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«Ba)xHO coxpaHaTb 6anaHc:
MCMNONb30BaTb TEXHOIOMMM KaK
MOMOLLHMKA, @ HE 3aMeHY YenioBeKa»

[eHepanbHbIM OMpekTop «fasnpoM-Menma XonauHra» AnekcaHap »KapoB pacckasan « b-Haykey,
Kak XONAWHI UCMOMb3YET MCKYCCTBEHHbIV MHTenNeKT (M) B cBoen paboTe, novemy VI cenyac He roTtoB
MONMHOCTbHO CO30aBaTb OpUrHaribHble 1 MHTEPeCHbIe MPOeKTbl 1 Kak [ TIMX BbICTpamBaeT COTRYOHMYECTBO
B chepe TEXHONOMMM 1 KOHTEHTA C 3apyOeXHbIMU MapTHEPaMM.
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— He Ttak faBHO 3akoHuMIca pectuBanb «<HOBBIN Ce30HY, I/le OLHOM U3 IJIaB-
HBIX QUIIeK OHIANTH-KUHOTEATPOB OBLIU ITPOEKTHI C MCIIOJIb30BAHUEM UCKYC-
cTBeHHOTO UHTe/IekTa (MU). Hampumep, TOT ke Start TOJTOTOBUT LIeJIbIN
cepuai, Tlie BCce IepCOHAXU OBLIU CO3MaHbI HerpoceTamu. Kaxk «fazmpom-
Menua XoaguHar» Ucronb3yeT IV B KOHType cBoOel MeIUMTHON 3KOCUCTeMBbI?
— MsI ucrosnbzyeM VIV B caMbIX Pa3HBIX HAIIPaBIeHUSX CBOel paboThl. JloIry-
ctuM, Ha Rutube UM HaMm IToMoraeT IIpu MoJilepaliuul KOHTeHTa, popMUpPoOBa-
HUU NepPCOHATM3UPOBAHHBIX PeKOMEeHJIAIUl, B KIUEeHTCKOM CepBUCe
U BO MHOTOM JipyroM. VIVl MBI IpuMeHseM U B cdepe IPOU3BO/[CTBA KOHTEH-
Ta. HampuMep, Hanta MyJIbTUILTUKAIIMOHHAS CTYAUS «SIpKo» ncIionb3yeT U,
4TOOBI JIeJIaTh IPOTOTUIIBI 00Pa30B repoeB. DTO U U36aBJIsIeT XyJ0XKHUKOB
OT PYTUHBI, U OJJHOBPeMeHHO yCKOPsieT IIPOoIlecChl — ceifyac Ha Cco3/laHue
IIPOTOTUIOB HY>KHO OKOJIO ITI0JIyTOPa YaCOB, a He HeCKOJIbKO THell, KaK paHb-
nre. 3HaAUNTeNIbHAsI 9KOHOMUS BpeMeHU.

Pabora CIileHapUCTOB TOXKe 06JIeTYaeTCsI C IOMOIBIO UCKYCCTBEHHOTO UHTEJ-
Jexra. Tak, y Hac eCTh CBOM codT, 0OyIeHHBIN Ha Hallle! CIleHapHOU 6aze —
OH IIOMOTaeT IucaTh $parMeHTHl clleHapueB. Ho, KoHeUHO, He UCTOPUU
eJNKOM — KaueCTBEHHO CJleJIaTh 3TO MOYKeT TOJbKO YeloBeK.

YIoMsiHy Takoke, YTO MBI INIAHUPYeM CJleJIaTh aCCUCTeHTa /I HalllMX CO3/a-
Teslell KOHTeHTa Ha Rutube. OH OyzeT paborarh Ha 6a3e UCKYCCTBEHHOTO
WHTeJJIEKTA Y IOMOTaTh BEIOPATh TeMY POJIUKA, TUCATh CIleHaPUY IS HEeTo,
PEeKOMEH/IOBATh OIIpe/leIeHHBIN XPOHOMETPAX U Jiaske IIOMOTaTh BEIOPATh
HaunboJee MOAXOAANTUAN IS Kaipa IIBeT OJ[e3KbI.

— PaccmarpuBaeTe v BBI CO3/JaHMe U BBIITYCK ITOJTHOIIEHHBIX IIPOEKTOB, CO3-
TaHHBIX UCKJIIOUYNTeIbHO NI?

— Ha 1aHHBIN MOMEHT, HeCMOTPSI Ha TOJOBOKPYKUTENbHYIO CKOPOCTh pas-
BUTUS TeXHOJOTuMN, M1 He TOTOB K TOMY, UTOOBI ITOJTHOCTHIO CO3/IaTh
II0-HACTOSIIIIEMY OPUTUHATBHBIN, INTyOOKUI M MHTEePEeCHBIN MPOEKT. [Ipexe
BCEro 3TO CBSI3aHO C TeM, uTo VU He o6raZiaeT SMOIIMOHAIbHBIM UHTEJLIEK-
TOM KaK YeJoBeK, a UMeHHO 9MOI[MOHAJIbHBIN NHTEJIEKT II03BOJIsIeT IPU-
JIaTh Ka>KJOMy TBOPUYECKOMY IIPOeKTy UHAWBUAYAIbHOCTh U HEIIOBTOPU-
MOCTb. [I03TOMY MBI IpeAIIounTaeM Oosiee KIacCUIeCKre MOAX0 bl K ITPOU3-
BOJICTBY BO IVIaBe C UeJIoBeKoM, Iie VI ncIonb3yeTcss KaK UHCTPYMEHT.

— Kak HellpoceTu IOMOTraloT C MoJAepalyer KOHTEeHTa, €CJIU I'OBOPUTh
o Rutube u Premier? MoskeTe i BB OOBACHUTH IIPUHITUAI PAOOTHI CUCTEMBI
mogepanuu? Ckoirbko UGC-TalTIOB 6BLIO BBISBIEHO U yAJIE€HO C €T0 IIOMO-
1bIo (ToAbKo Ha Rutube)?

— Mopgeparius Rutube akTUBHO UCITOJIB3yeT IIOMOIIb UCKYCCTBEHHOTO UHTe-
JIeKTa IIPU IOV CKe BO3MOKHBIX HapyIlIeHUI B KOHTeHTe, 3arpy’kaeMOM I10JIb-

NN He obnapaeT aMouUMOHa IbHbIM MHTEJI/TIEKTOM
KakK Yenosek, a MIMEHHO 3MOLMOHasTbHbIV
MHTENNEKT MO3BOSMISET NpUaaTh KaXaoMy
TBOPYECKOMY MPOEKTY MHAMBUAOYaSIbHOCTb

1 HEMOBTOPUMOCTb. [TO3TOMY Mbl MpeanoynTaem
bonee knaccmnyeckme noaxonpl K NMpon3BoOACTBY
BO M1aBe C YernioBekoM, roe N ncnonbayeTcs
Kak MHCTPYMEHT.
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3oBaTensMu. Tak, HallpuMep, YeThIpe U3 IISITU PellleHU O IIyOJNKAI[UX KOM-
MeHTapueB II0/l BU/le0 U TPAHCAALMAMY IPUHUMAaeTCd HellpoceThIo. A Bce
BUJle0, KOTOPBIe aBTOPHI 3arpy’kaloT Ha IIaTPOPMY, IIPOBEPSAIOTCS IIeJIBbIM
HabopoM MIL-Mozenell: oJjHa MOZleJIb AaHAIN3UPYyeT BO3MOKHEBIe HapyIIeHUs
B Ha3BaHUU U OIIMCAaHUM BHUJeO, Apyras UIIeT IIOTeHIMaIbHble PUCKU
B ayAuopsze, aHAIU3UPYysl aBTOMaTU4eCKu cGOPMUPOBAHHYIO TPAHCKPUII-
LIMIO peyy, ellfe IleJbIH PsIJl MoZleslel aHaIU3UpyeT BuAeopsi. CUTHAIbI O BO3-
MOJKHBIX HapYIIeHUSIX aBTOMATUYeCKN COOMPAIOTCS B OTUETHI.

[To HeKOTOPBEIM U3 MOJleJIell MOJlePaTOPHI ITOJAydaloT II0ACKa3Ky Hellocpes-
CTBEHHO B cepBUCe MoJiepariui. [1of ero «<KarmoToM» CKpbIBaeTCs I[eIbI KOM-
IIeKC Mozieseil. Ilpu ux pa3paboTke MBI OPHeHTHUPYeMCs Ha IIOTHOTY IIOJY-
JaeMBbIX CUTHAJIOB OT HepOCeTel: Jy4llle MOJieJb II0J,CBeTUT COMHUTEb-
HBIM MOMEHT, a MoJlepaTop IpUMeT OKOHYaTeJbHOe pellleHNe OCTaBUTh KOH-
TeHT Ha ImaTdopme, 4eM MOJlesIb He IIOJCBeTUT HU4Yero U MoJiepaTop Ipo-
IIyCTUT BUJIEO C HApyIIeHUEeM.

HanpuMep, Mozielb AeTeKIIUA OTKPOBEHHOTO KOHTEHTA II0JCBeYMBaeT
0K0J10 90% ciydaeB HapymeHun. OKOHYaTeIbHOe pellleHre IIPY OlleHKe KOH-
TeHTa OCTAeTCs ITPU ITOM 3a UeJOBEKOM.

— Kak BBI B IlesoM olleHUBaeTe IIpuMeHeHue VI B KUHOIPOU3BOJACTBE?
MO>XHO I Ha3BaTh 3TO dTUYHBIM (IPMHUMAsI BO BHUMaHUe MHOT'OUNCIeH-
HBbIe CIIOPHI 0 fundenKax)?

— McKycCTBeHHBIN MHTEIEKT YyKe CTal YacThio MUPOBOTO KMHOIIPOU3BOJ-
cTBa. Ero MCIIonp3yioT i aBTOMAaTU3aIllMK IIPOIeCCOB, CO3/laHU CIIenad-
$eKxToB, yIydlleHUs KauecTBa CTaPhIX QUIBMOB WIN PAOOTEHI C IIBETKOPPOM.
ITO yCKOpsAeT U yAelleBiadgeT IIPOU3BOACTBO. Tak, ¢ moMombo UM MoXHO
BBIUUTHIBATH ClleHapUU Ha OMUOKY U IIpeJjIaraTh IpaBKY, Jaske IT0ACKa3bl-
BaTh JleTalu JJIsg IpopaboTKU IlepcoHaKel. Hampumep, 6arosapst airoput-
MaM CIleHapUCT MOKeT He TPaTUTh HeCKOIbKO JHel Ha coop nHPopManuy,
JOILYyCTUM, 00 OIIpe/ieIeHHOM IICUXO0JOTuYeckoM TUIlaske — MU 3a ceKyHABI
0o6paboTaeT MacCUB TAHHBIX. XOUy IPUBECTU TAKKe IPUMep pealn30BaHHO-
ro IpoeKkTa — JOKyMeHTalIbHOTO cepuaina Premier «IBeT ncTopum», B KOTO-
POoM c toMoIbIo IV 6bLIY ITOKpAIleHbl ¥ BOCCTAHOBJIEHBI apXUBHBIE Ka/[PbI
BpeMeH Benukorn OTedeCcTBeHHOU BOMTHHEI.

Ba)kHO COXpaHATh OajaHC: UCIOJb30BaTh TeXHOJIOTUN KaK IIOMOIIHUKA,
a He 3aMeHy YeJoBeKa. DTUYeCKU KOppeKTHoe ITpuMeHeHue MU nipepnona-
raeT IIPO3pavyHOCTh — 0e3 9TOr'0 BO3HUKAIOT TPYAOBbIe U MOpPaJIbHbIe KOH-
GIMKTHI, KakK B cIydae ¢ AulidperiKaMu, KOTOpble BBl YIIOMAHYIU. [loaToMy
MUPOBas UHJYCTPUS BeIpabaThIBaeT CTAaH aPThl MAPKUPOBKYU M KOHTPOJIS.
B 11e/10M IIOIIBITKY 3aMeHUTH JIoZel ITOPUTMOM IIPUBOJSIT TOIBKO K Irube-
JN KpeaTuBa. [103TOMy MCKYCCTBEHHBIN MHTEJIEKT JOJKeH OCTaBaThCsA
uHCTpyMeHTOM. Torza aTo Oy/ieT STUYHEBIM.

— Kaxk «Jasnnpom-Meznua XonguHT» BbICTPpauBaeT COTPYAHUUYELCTBO B chepe
TeXHOJIOTUI ¥ KOHTEHTA C 3apyOexXHbIMU TapTHepamMu? Hanpumep, Kuran
CerofiHs — OZIVIH U3 JIN/IePOB B 001aCTY BHe/IpeHUSI MHHOBauy. EcThIny Bac
COBMECTHBIE IIPOEKTHI U IIAHBI?

— MBI aKTUBHO pa3BUBaeM MeXAyHapoJHOe COTPYJHUYEeCTBO, OCOOeHHO
B 00JIACTU TeXHOJOTUM 1 UCKyCCTBEHHOT'O UHTeJUIeKTa. Bo BpeMs opunimaib-
HOTO BH3UTa B [IeKWH B KOHIle aBrycTa — Havaje CeHTSOps MBI IO IINCATN
coryalieHue C Befymien kuTanckon IT-kommanumen Beijing Auranova-
Technology & Culture Media Co., Ltd. OHa crieruanusupyeTtcs Ha pa3pabor-
Kax B obsactu UM ¥ akKTUBHO HUCIIOJIb3YET ero JJISI aBTOMaTUYeCKOTo CO37a-
HUS KOHTEHTA U BeJleHUs COLIMaIbHBIX ceTel. MBI paccMaTpuBaeM BHeZpe-
HUe of00HOoM TexHOMOTHY Ha Rutube. Certyac aTuM 3aHuMaeTcs paboyas
rpymnIa.

Kommanusg Beijing Auranova raHUPYyeT COJIeICTBOBATh POCCUMCKUM OJiore-
paM u nH}I0eHCcepaM B BBIXOJe Ha KUTAWCKUM PBIHOK — MHCTPYMEHTaMH,
TEeXHOJIOTUSIMU U SKCIIePTH301. Halll XOIJUHT 00eCIIeYUT ITOA[e pXKKY KUTal-
CKUM 6J0TepaM B BBIXOJle Ha HAIIU IIaTGOpMEBL. BMecTe ¢ KUTAWICKUMU KOJI-
JleraMY MBI IIZIAaHUPYeM JlelaTb COBMECTHBIN MYJIbTUMeAUNHBIN KOHTEHT
Ha ocHOBe M/-TexHONIOTUM Auranova. A B IIepcIlieKTHBe MBI OyZeM HCII0Ib30-
BaTh UX TakoKe /I IlepeBo/la KOHTeHTa Ha pa3Hble I3BIKM — 3TO IIOMOJXKeT
HaM yCHJIUTH IIPUCYTCTBUE 32 PyOesKoM.

Yro KacaeTcsd LpyTrUX HallpaBlIeHUN, MBI TakoKe BBICTpanuBaeM IIapTHePCTBa
C I py>)KeCTBeHHBIMU rocyzapcTBaMu. Ceilyac Hallu UG POBBIe aKTUBBI pas-
BUBAIOT COTPYAHUYECTBO CO CTpaHaMu A3uM U APpuku. B gacTHOCTH,
MBI IIepeBOAMM KOHTEHT, IIpUBJIeKaeM JOKaIbHBIX 3puTeneii. Kpome Toro,
MBI pazMelllaeM HalllU cepBepa 3a pybeXkoM — OHU yXKe ecTb B cTpaHax CHI,
Tepmanuu u CIITA. MBI BUIUM PACTYIUNI UHTEPEC 3aPYOeKHON ayAIUTOPUL —
TOJBKO 3@ 9TOT IOJ KOJHYEeCTBO IIPOCMOTPOB U3-3a pybeXka IIPeBBICUIO
1,8 MJIpZl, © MMEHHO TaKye IIPOeKThI IOMOTaloT HaM YKPeILIATh IPUCYTCTBUE
Ha MeX/lyHapoJJHOM apeHe.
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— IlmanupyeTe Ju BBl pacHIUpsTh CeTh NOCTaBKU KoHTeHTa? Eciu xa,
TO CKOJIBKO BHI INITaHUPyeTe 3aKYyIIUTh CepBePOB 0 KOHIA rojia?

— MBI ITOCTOSHHO JopabaTbiBaeM U COBEPIIEHCTBYeM HAIy CepPBEPHYIO
UHPPACTPYKTYPY, TAK KaK 3TO KDUTUIECKU BAXKHBIN AJIeMeHT B paboTe Bue-
ocepBUCOB. Ha cerofHAIIHNUY JleHb OHA IIpeJicTaBleHa B 36 ropozax Poccuu,
a TakKe 3a py6exXoM. B 3TOM TOZy MBI yBeJIUUMIN KOJIUUECTBO CEPBEPOB
6ostee ueM Ha 25%, a konuuecTBo CDN-cepBepoB — B iBa pa3a. Jlo KoHIIa rojia
MBI IVIaHUpyeM 3aIycTUTh elte 100 CDN-cepBepoB. YBelndyeHMe UX KOJIUYe-
CTBa MO3BOJUT HAM COKPATUTh BpeMs 3arpy3KU BUJe0 [0 IIOJb30BaTes,
HApaCTUTb eMKOCTh ceTH 0 15 TOUT/ c. DTO He TOMBKO ZACT elle GOMbIIYIO
MPOIYCKHYIO CIIOCOOHOCTD, HO W MOBBICUT YyCTOMUYMUBOCTD Hallel MHPpa-
CcTpYKTYpHI K DDoS-atrakaM. Y:ke ceiiyac B IMKOBbIe MOMEHTBI Mbl UCIIBITHIBA-
eM Harpysky cBbinre 8 T6ut/c u o6pabaTbiBaeM 60Iee MUTMOHA 3aIIPOCOB
oib30BaTesNel B CeKyHY.

— Kakue TexHnYecKue HOBOBBeZleHUS XAYyT Rutube, Premier u Yappy mocie
oObermHeHUI? B 4eM 3aKII09aeTCsI CAMBIN CIOKHBIN aCIIeKT 00beIHEeHU S
(C TeXHUYeCKOI TOUKY 3peHusI)?

— ObbeuHeHME IIATGOPM IIPEAIIOIATAeT UHTETPAIIUIO TPeX PA3HBIX CEPBU-
coB. OHa MMPOUCXOAUT HA HECKOJBKUX YPOBHSIX: IIPOIIECCOB Pa3zpaboTKU
U HOAJIeP>KKH, CTeKa TeXHOJIOTUM, a Tak’Ke CepBUCOB U MHPPACTPYKTYPHI.
K HbIHENTHeEMY MOMEHTY MbI IIPAaKTUUeCKY 3aBepUININ 00 be[UHEHe CEPBU-
COB Ha OJTHOU TeXHoJIornueckon 6ase. Ham npescrout obecrieduTs GeCios-
HOCTBh IIepexo/loB MeXly nHTepdelicaMU U CKBO3HbIe PYHKIIUU —PeKOMeH-
Januu 1 Imouck. Ilonb3oBaresbckuil MHTepdenuc Mbl afallTUpPyeM IIOJ
COBMECTHYIO ayZIUTOPUIO TPeX PAa3HBIX CEPBUCOB, YTOOBI el OBLIO YI0OHO
IpOoCMaTpUBATh KOHTEHT B COOTBETCTBUU CO CBOMMU MPUBBIUKAMU.

CaMbIN_CIOXHbIW acrekT — 3TO co3faHue
egnHOM MHOPaCTPYKTYpPbl. IKOCUCTEMHOE
obbeanHeHMe Bcex NNowanok B OAHOM

MecTe — 3TO HenpocTas Kak TeXHUYecKas, Tak

M NpoaykToBas 3afadva. OgHako obbednHeHve
Pa3pO3HEHHbIX KOMaH, B OAHY 601blUytO
NO3BOSIUT HaM UCMOb30BaTb CUJIbHbIE CTOPOHDI
BCEX YacTeW Halen TEXHNYECKOWN CUCTEMbI —
MMEHHO Ha 3TOM Mbl CeMYac COCpenoTOYEHbI.

CaMBIN CJIOKHBIN ACIIeKT — 3TO CO3/JaHNe eIUHON NHPPACTPYKTYPHL. DIKOCU-
CcTeMHOe 00be[UHeHe BCeX IIONA/I0K B OTHOM MecTe — 3TO HeIIPOCTas Kak
TeXHUYecKas, Tak ¥ IIPOAYKTOoBas 3a1auya. OfHAKO 0ObeJUHeHe pa3pO3HeH-
HBIX KOMaH/] B OZHY OOJIBIIYIO IIO3BOJIUT HaM HCII0JIb30BaTh CUIbHBIE CTOPO-
HBI BCeX YacTel Halllell TeXHUYeCKOU CUCTeMbl — UMEHHO Ha 3TOM MBI Ceu-
4ac COCPeZOTOYEHBI.

— Ecjiu roBOpUTE 006 00BbeINHEHUSX, B UeM ObLIa IleJb UHTerpanuu «PyBu-
xu» 1 Rutube?

— MBI XOTUM IIOAIep>KaTh HalllUX KOJLIET, KOTOPhIe CO3/[al0T OOIBIIYIO 9HIIU-
KIollefuio. Boobuie, cuuTalo, 4To MakCUMalbHas IIpe/iCTaBIeHHOCTh UHPOP-
Manuu B HUPPOBOU CpeJie — 3TO BaXKHENIINN 371eMeHT pa3BUTUS Hallero
ob6mecTBa. Y MBI, 1 «<PyBUKU» 3aHUMaeMCS STUM — U BOT PENIWIN 00beau-
HUTb yCUINA. BMecTe MBI flelaeM SHIJUKJIOIeNYeCKre 3HAaHU JOCTyIIHee
U IOHsITHee /7151 3puTesneni. KouteHT «PyBukm» mosiBuTcsa Ha Rutube, aTo cze-
JlaeT Hally IIaTGopmy elife 6oJiee cojiepsKaTeNbHOMN U IT0JIe3HOM JJIsI IT0Ib30-
BarTesen.

— Kakue TexHMYeCKMe HOBOBBeleHUA IIJIAHUPYETC pealn30BaTh B KOHType
[TIMX f0 KoHIIa Tofia (KacaeTcsl BCeX aKTUBOB: PaJj0, BULEOXOCTUHI, Tesle-
KaHaJIbl, OHJIANH-KUHOTeaTphl)?

— YTo KacaeTcsd HaIIUX UPPOBBIX BULEOAKTUBOB, Ceyac BCe HAIlU CUJIBI
OpolLIeHEl Ha TO, YTOOBI B 2026 oy 3aBepUINTh UX KOHCOJIUJAIINIO 10/ 30H-
TUYHBIM OpeH/IoM Rutube. K KOHITy TeKyIero rozia Mbl 3aKOHUYUM HHTeIrpa-
nuio Ha oObeWHeHHOMN IIaTdopMe pasgena Rutube shorts, a kK cepennHe
2026 rofa — oHNanH-KUHOTeaTpa Premier. [To1b3oBaTenu moayyaT mupoydar-
i BEIOOP KOHTeHTa Jiloboro ¢popmara Ha OJ[HOU BUAeoIIaTGopMe: KOPOT-
KUX POJIMKOB, CePHaJOB WIN IIOJHOTO MeTpa. B mesom Ham ¢oxyc B iudppo-
BBIX aKTUBaX — 3TO pPa3BUTHe TeXHOJOIUM, B IIepByI0 odepelb Ha 6aze 1
IUISI Pa3BUTUS PeKOMeHIaTeJbHOM CUCTeMBI, a TAKKe POCT OUOINOTeKN KOH-
TeHTa. Celyacy Hac Ha I1arGopMe pasMel[eHo 424 MJIH eIUHUI] KOHTEHTa,
a x 2028 rofy, ;ymaro, Hama 6u6ImnoTeKa JOCTUTHET 1 MJIPJZ BUEO.
Beceposana OJTMA IOPACOBA
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[lonrnm kosmag

«[peaBapUTEebHbIE UTOM KOPOHABUMPYCHOWM NMaHaeMuy». 34eChb S MOCTapakoChb MPOaHaM3MPOBAaTD,
UTO N3MEHW/IOCH 3a NpoLlellee BpeMs 1 Kyda BeAeT AalbHeNLLIas 3BOMOLMSA BMPYCa BMECTe
C 3BOJOLMEN MMYHHbIX CUCTEM NOAEN.

OcHOBHBIE QaKTHI

KoBuj — 3abosieBaHUe, BbI3bIBaeMoe OeTaKOPOHABUPY-
coM SARS-CoV-2. [TepBble crydyau 3a60eBaHUS JIOJENT
KOBUJIOM IIPOU30IIUIN B YXaHe, TPOBUHITUS Xy6a11, KHP,
B parioHe 17 HOs16ps 2019 roga. IlepBBIN ITOATBEPXK/EH-
HBIN cy4vait 3abomeBaHus yenoBeka B CIIIA 6611 3ape-
TUCTpUpOBaH 19 HBaps, NepBbIN ciIy4dan B Poccum —
31auBapsa 2020 roga. BceMupHas opraHu3sanus 34paBo-
oxpaHeHus (BO3) 00bsIBMIA BCITBIIIKY KOBU/IA UPE3BbI-
YaTHOM CUTYyaI[el B 00IaCTH OOIIeCTBEHHOTO 3/[PaBo-
OXpaHeHUd, UMeolllell MeXKIyHapoJHoe 3HaYeHue, 30
siHBaps 2020 ro/ia U BIIepBhIe Ha3BajIa ee MaHAeMuen 11
Maprta 2020 roga. BO3 nmpekpaTuiia JieficTBUe Ype3Bhl-
YaMHOW CUTyalluU B CBSI3U C KOBUOM B 00JaCTH ob1e-
CTBEHHOTO 3/[paBOOXpaHeHus 5 Mada 2023 roza.

C mexabps 2019 rosa Bo BceM MUpe ObLIO 3aPETUCTPU-
poBaHo 6ostee 760 MITH ClIyyaeB 3a00JeBaHUS U 6,9 MITH
cMepTelt, Ho paKTUdeckoe YK CIO 3a00IeBaHUI HAMHO-
rO BBIIIe BBUJY TOI'O, UTO JIETKO OOJbHBIE U UJIEeHBI
ceMell C JIeTKUM TeueHHEeM KOBHZA He 00paIlaInch
K BpauaM, a KOJIN4eCcTBO CMepTell OIleHNBaeTcs IIpU-
MepHO B 20 MJIH, 1 OHO HAMHOTO IIpeBbIIIaeT OpuII-
AIbHOE, IIOTOMY YTO MHOTHUe IIOKWIbIe TI0AY YMUPAIN
He OT HeIlOCPeJCTBEeHHO CaMOT0 KOBUJA, a OT €ro
IIOC/Ie/ICTBUAN Yepe3 OAMH-TPY MecsIia II0cjie KOpOHABU-
pycHoro 3a60JieBaHU.

CUMIITOMBL

JI1Io 11 MOTYT UCIIBITHIBATh Pa3IMYHble CUMIITOMEBI, CBSI-
3aHHBIE ¢ KOBUIOM. CUMIITOMBI OOBIYHO ITPOSIBJISTIOTCS
Yepe3 MHKYOAITMOHHBIN IIePUOJ B 5—6 IHE ITOCIe 3apa-
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__O6uee ymcno cMepTen OT KoBnaa oueHuBaeTcs B 20 MiH

NEYEHUME

MUHMCTEpCTBO 30paBooOXpaHeHUs Poccn ogo6puno HECKOSbKO NMpoTU-
BOBMPYCHbIX MpPerapaToB, NCMOb3yeMbIX J15 TeYEHUS JTErKOMN U cpefHe-
Tskenon ¢dopMbl KOBUAA Y JNOAEN, KOTOPbIE C BOJbLLIEN BEPOSTHOCTbLIO
cepbe3Ho 3abosetoT. AT NpenapaThl BO3AEUCTBYIOT Ha OnpeneneHHble
6erKu BUpYyCca, YTO6bl OCTaHOBUTb Ero PasMHOXEHUE B OPraHn3Me rnocrie
3apaXxeHusi, MoMorasi MPefoTBPaTUTL TsXKerble 3a60eBaHUs U CMePTb.

K npenapaTtamM 06bekTUBHO 4OKa3aHHOMO AENCTBUS METOJAMKM AOKa3a-
TeNbHOW MedULIMHbI B psife MeXOyHapOAHbIX KIMHNYECKNX NCTIbITaHNIA
OTHOCUTCS AeKCaMeTasoH (Mpu NIEYEHUU TSXKENOBObHBIX OH CHUMaeT
LIUTOKMHOBBIN LUITOPM).

Takxke 0N CHATUS LIUTOKMHOBOIO LWITOPMa rNokasaHa 3¢deKTUBHOCTb
VMHIMBUTOPOB MHTEPIENKMHA 6: capuiyMab, Tocunmaymab, EXO-CD24.

B cnyyae pucka TpoM6030B 3PDEKTUBHO CHUXKAKOT CMEPTHOCTb Npu
NeYEHUM KOBWAA aHTUKOArynsHTbl Dnukeunc 1 KcapenTo.

Monnynupasmp (Molnupiravir, nssecteH kak MK-4482, EIDD-2801,

B Poccum — Scnepasup), oparnbHbii npenapart, Yyepes 24 yaca Bbi3biBaeT
nageHne pasmHoxeHust SARS-CoV-2, CHMXaeT CMepTHOCTb Ha 48%. Cos-
naH dmpmamm DRIVE, Ridgeback Biotherapeutics n Merck.

Bbi3blBaeT oWwWmMbKM KonmpoBaHus PHK nonvmMepason kopoHasupyca
Makcnosug, (Paxlovid), koMbuHaums PF-07321332 (MHIrMBUTOP npoTeas)
W pUTOHaBMpPa (MHMMBUTOP METABONN3MA), B KITMHUYECKUX UCTIbITaHU-

ax 3-1 $asbl OH Nokasan NoYTH CTOMPOLIEHTHYIO 3PPEKTUBHOCTL MpU
neyeHun koBmnaa. B Poccum BbiMyCKarOTCA U MPOLAIOTCS ero LKeHepUKM
CkawnBupa («IMpoMoMen») n Mmpobusmp («PapMCUHTES»).

Bcé BblleykasaHHOE B 3TOM paszfene sIBNSeTCs IMYHbIM MHEHWEM aBToOpa,
OCHOBaHHbIM Ha My6nMKaLmsX 06 MCMOb30BaHUM 3TUX MpernapaToB

B HECKOJIbKMX CTpaHax Mupa.

POMAH POBULIbIH

SKeHUs U JIATcst 1-14 naent. Haubosee pactipocTpaHeH-
HBIMY CUMIITOMaMU SIBJISIOTCS INXOPAJIKa, 03HOO, 60Ib
B ropse. MeHee pacIpoCcTpaHeHHBIMHU CUMIITOMaMU
SIBJISTIOTCSI: MBIIIeYHbIe OONIU U TSDKeCTh B PyKaX WIN
HOTaX, CWIbHAasl yCTalIOCTh, CUJIBHBIN HaCMOPK, 3aJI0-
SKeHHOCTB HOCA WIM YUXaHUe, ToJoBHas 00Jb, 60Ib
B IVIa3ax, FOJIOBOKPY’KeHUe, IIOCTOSTHHBIM Kallleslh, CTeC-
HeHUe B IPyAU WIN O0JIb B TPYAHON KIeTKe, OJbIIIKa,
XPUILTBIN T'0JIOC, OHeMeHNe MY ITI0KalIbIBaHMe B KOHeY-
HOCTSIX. IIOTeps aIllleTUTa, TOUIHOTA, pBOTa, 00Jb
BJKMBOTE WU JUapes, ToTepsl NI U3MeHeHe YyBCTBa
BKYCa WJIM OOOHSHUS, IIPOOTIEMBI CO CHOM.

Ilo MeHbIIeN Mepe y TpeTd NUHPUIIMPOBAHHBIX JIOLeN
3aMeTHbIe CUMIITOMBI He ITPOSBIAIOTCA. 13 TexX, y Koro
Pa3BUBAIOTCA CHMIITOMBI, JOCTaTOYHO 3aMeTHBIe,
4TOOBI OHU OBUIN KIACCUPUITMPOBAHBI KaK ITAI[eHTHL,
y 6osbIIMHCTBA (81%) pa3BUBAIOTCSI CUMIITOMBI JIEI'KOM
WJIM YMEePEeHHOM CTeIIeH! TsDKeCTH (BILIOTH /IO JIETKOMN
ITHeBMOHUM), B TO BpeMs KaK y 14% pa3BUBaIOTCA TsIKe-
JIble CUMIITOMBI (OJBIIIKA, TUIIOKCHS WiIn 6osee 50%
IIOPaKeHU JIETKUX IIPU BU3yaINU3alluM PeHTTeHOCKO-
IIMey WIN, YTO TOUHee, KOMIIBIOTe DHOY ToOMoTpaduert),
a y IPUMePHO 5% Pa3BUBAIOTCS KPUTUYECKYEe CUMIITO-
MBI (IbIXaTeqbHas HeloCTaTOYHOCTD, IOK W II0JIAO0P-
ra"HHas AucYHKIMA). [ToXKuble JTI0AM IIOABEP>KeHbI
6oJiee BBICOKOMY PUCKY Pa3BUTUS TSKENIBIX CUMIITO-
MOB, U HEepPeJKO TsKesble CIy4au y IIOXKUJIBIX JIOJen
IIPUBOJAT K JIETAIBHOMY UCXO/TY.

JIoAsM co CIefyIoIUMU CUMIITOMaMU cleflyeT HeMeJ-
JIEHHO 00PaTUTHCS 32 MeAUIIMHCKON IIOMOIIBIO: 3aTPY-
HeHHOe JIbIXaHNe, 0COOeHHO B COCTOSIHUY ITOKOSI, WU
HeCII0OCOOHOCTh IIPOU3HOCUTH OTJeNbHBIe ITpeJIosKe-
HU, CIIyTAHHOCTb PeYU U CO3HAHUSI, COHIMBOCTD MM
IoTeps CO3HAHUS, IIOCTOSIHHAsL O0Jb WIN JaBlIeHue
B I'DYyZAH, KOXKa CTAHOBUTCS XOJOZHOM WM JIUAIIKOM,
OyefHeeT WJIM IIpUoOOpeTaeT CUHIONIHBIN OTTEHOK,
TepsieTCsI CIOCOOHOCTH TOBOPUTD WIN IBUTATHCS.
JIIon¥, y KOTOPBIX y3Ke eCTh IIPO0JIeMBL CO 3/J0POBhEM,
MOoZBepraioTcs: 6osee BEICOKOMY PUCKY OCIOKHEHUN
IIPU KOBUJIE; UM CJIeflyeT 0OOpaTUThCS 32 MeIUITUHCKOM
IIOMOIIBIO KaK MOXKHO paHblile. K HUM OTHOCATCA IO/,
IIpUHUAMAIONIe UMMYHO/eIIPeCCAHTHI; JIOAU C XPOHU-
YeCKUMU 3a00IeBaHUSIMU CeP/ILIa, JIETKUX, TedeH U 1IN
peBMaToJIOruyeCcKUMHU 3a00eBaHUSIMY; JIofu ¢ BUY,
nrabeToM, pakoM, OKUPeHUEeM.

[lyTy nepefayu U pacIIpoCTpaHeHU
KOPOHABUPYCOB

[Teperaya KOBU/JIA IPOMCXOLUT IIPYU BIBIXaHNU NHPEK-
LMOHHBIX YaCTUIl WIM IPU KOHTaKTe C HUMU IJas,
HOCOBOW WJIM POTOBOMW IToJocTel. Puck Haumbosee
BBICOK, KOI/Ia JIIOAY pabOoTaIoT WU KUBYT B HeIloCpe/-
CTBEHHOM 6JIM30CTH € 6ONIBHBIMU. MesIKre a3P030JIUPOo-
BaHHBIe IIepeHOCUMBIe 110 BO3JyXy YaCTHUIIBI CIIOHBL,
coiepsKalliyie BUPYC, MOTYT OCTaBaThCs B3BellleHHBIMU
B BO3/lyXe U IIePeHOCUTHCS Ha OOJIbIINe PACCTOSHUS,
0CO0eHHO B IToMelleHnU. [lepefaua NHPeKIINN TaKKe
MOXKeT IIPOUCXOAUTDH IIPU IPUKOCHOBEHUH IaJIbIleB
PYK K IIa3aM, HOCY WJIM PTY II0C/Ie KOHTaKTa C II0BepX-
HOCTSIMU WY IIpeIMeTaMU, KOTopble ObLIY 3apaskeHbl



COOBITHUA BUPYCOJIOTUS

BUPYCOM (KHOIKU JU(PTOB, MOPYUHU, IEPUIa, PYUKU ABeper
U T. 1.). JIIOIV OCTarOTCs 3apa3HbIMU 10 20 He ITociIe Havana 3a60-
JIEBaHUS U MOTYT PACIIPOCTPAHITh BUPYC, JaKe eCIU Y HUX He pas-
BUBAIOTCS CUMIITOMBIL.

MeTozbl TeCTUPOBAHMS Ha KOBUJL,

OHU HaINpaBJeHbl HAa BBISIBIeHUE PUOOHYKIEUMHOBON KUCIOTHI
BHPYyCa 1 BJIIOYAIOT CJIelyIole pa3sHOBUIHOCTU: IIOJUMePa3HYIo
LIeITHYIO PeaKIINIo C 0OpaTHOM TPaHCKPUIIIYel B peaIbHOM BpeMe-
Hu (OT-IILIP), aMmmudpuKaIuio, oocpeoBaHHYIO TPAHCKPUIIITHEIT
(kormrmpoBanueM) PHK, 1 n30TepMUuecKylo aMIIMPUKAIUIO JTU00
Ha ocHOoBe PHK, 60 ommocpeoBaHHYI0 06PAaTHON TPAHCKPUIIIIH-
el ¢ mocJIenyonen netieBon aMmivupukanuent (RT-LAMP) mpo6st
PUOOHYKIENHOBOY KUCJIOTHI M3 Ma3ka U3 HOCOIVIOTKU ITalleHTa.

3aboyeBaeMOCThb

JlaHHBIe 110 3a60IeBaeMOCTH ITOCJIe ITPeKPalleHus ITaHeMUIH ITOCTe-
TIeHHO ITePeCTIN IIeHTPATN30BaHHO ITyOTMKOBATh MHOTTIE CTPAHBI.
Ho mocMoTpeTh 1 00BSICHUTD UX IT0JIe3HO. BOJTHBI TTorbeMa 3a601e-
BaeMOoCTH B 2020-2022 roziax IpruOIMU3UTENBHO COBIAIATH C TTOSIB-
JIeHUeM U paclpocTpaHeHNeM HOBBIX BapPUAHTOB BUpyca anbda,
6eTa, raMMa U iosiBUBIIerocst B Poccuu B Hauase stHBaps 2022 roza
OMUKPOHA. [TosIBJIeH e OMUKPOHA BBI3BAJTIO CUIBHBIN ITOIBEM 3300-
JIEBA€MOCTH 3a CUET OOJBIINX U3MEHEHUIT B €T0 aHTUTeHHBIX CBOM-
CTBaX, HO IIPaKTUYeCKU He BBI3BAIO I10JbeMa CMePTHOCTU BBULY
BaKIIMHUPOBAHUS K TOMY BpeMeHU Oosiee 50% HaceleHUs, mepebo-
JIeBaHV4 3HAUUTEJIbHOM ero YacT! K TOMY BpeMeHHU C I10sIBJIeHeM
CUJIBHOI'O UMMYyHUTeTa Y, HeCOMHEHHO, CHIDKeHU I1aTOTeHHOCTU
aToro BapuaHTa. C TeX Iop MaTOTeHHOCTb / CMEPTHOCTD TOCIeYIO-
LUX BapUAaHTOB KOPOHaBUPyCa He IIOBBINIANAChH, & JUIIb IIOHVKA-
J1ach. byzieT iv Tak IpOA0JIKAThC Jalblle, Heru3BecTHO. Ho To, uTo
UMEIOIIVNCA Y HacelIeHUsI K KOPOHaBUPYCy UMMYHUTET, II0Jy4eH-
HBIN KaK BaKI[HAIIVEN, TAK U B pe3yJbTare IepebosieBaHus, CHYDKa-
eT 11 3a60J1eBaeMOCTh, U CMEPTHOCTb OT HETO — HECOMHEHHO.

«JTMHHBIN» KOBU/L

«/ITAHHBIN KOBUJ, TAKKe M3BECTHBIN KaK IIOCTKOBUHOE COCTOS-
HUe, KOTOPOe MOXKeT BO3HUKHYTH I1oce 3apakeHusa SARS-CoV-2,
BUPYCOM, BBI3BIBAIOLUIUM KOBUJ, U IIPUCYTCTBYeT B TeUeHUe KaK
MUHUMYM TpeX MecsIeB B BUie HeIIPePBIBHOTO, PeliUBUPYIOlIe-
ro U PeMUTTUPYIOLIEero WIN IIPOrpeccupyloniero 3aboseBaHusl.
[ToHsATHe «IINHHOTO» KOBUJA OyZeT IIPOJOJIKAaTh YTOUHITHCS
U ITepeolleHMBaThCS I10 Mepe cOopa, aHAIN3a 1 IIpe/ICTaBIeH U TaH-
HBIX, a TaICKe YIyYlleHNs Halllero IIOHUMaHUs 3TOro 3a00IeBaHusl.
BoBIIMHCTBO MAaLleHTOB, I0-BUAVMOMY, BBI3ZJ0PaBINBAIOT IIOCIE
IIepBOHAYAJIBHOTO OCTPOrO 3a00JeBaHUsI KOBUZOM B TedeHUe 4
HeJleJb, U MHOTHMe IMAIlMeHTHhl IIPOLOJIKAIOT BBI3LOPABINBATH
BTedyeHUe 4-12 Heslesb. VIHOTA OBIBAET TPYAHO OTIMUUTD CUMIITO-
MBI, BBI3BaHHBIE «IIMHHBIM» KOBHJIOM, OT CUMIITOMOB, KOTOPBIE
BO3HUKAIOT I10 APYTUM IIPUUNHAM. «[JINHHBI» KOBUJ, HEOJJHOPO-

OCHOBHBbIE CMOCOBbI MPODPUITAKTUKN 3BAPAXXEHNA KOPOHABMPYCOM SARS-COV-2 1 OPYTMIM OPBU

BakUMHMPOBaHHbIe Ntoam MHOMOa BCE-Taky 3apaXkatoTcst
BMPYCOM, BbI3bIBAIOLLMM KOBUWI, HO CBOEBPEMEHHOE MUCMOSIb-
30BaHVe BaKLUMH NPOTMB KOBMAA 3HAUYUTENTBHO CHUXKAET PUCK
cepbesHoro 3aborneBaHusl, FoCnUTaM3aLmm UM cMepTy

OT KOBMAA.

HeobxoayMo cobnoaaTtb NpaBuia rurieHsbl, yrydllatoLme
UMCTOTY PYK U N1La. Bo Bcex MoMelleHusix LienecoobpasHo
MPUHSITb MEpbI 471 OYUCTKM BO3AyXa NpOryckaHMeM BO3ayxa
uepes HEPA-unbTpbl 1 061ydYeHme ynstpadproneTomMm, 1c-
Morb3ys crieLasnbHble YCTaHOBKM.

Ecnn yenoBek Bce-Taku 3a60MeeT, eMy HEO6XOAMMO CO-
6nonatb Mepbl MPENOCTOPOXHOCTU /18 MPenoTBpaLleHUs

B cnyyae BbICOKOM TeMMepaTypbl U 3aTPyAHEHHOIO AbIXaHMs
HEeOoBXOAMMO He3aMeLJIUTENIbHO 0BPaTUTLCS 38 MeOULIMHCKOM
MOMOLLBIO A1 O6CNEA0BAHUS UMW NIEYEHNS], ECININ €CTb
NPEeAnoCchbINKX Mnn GakTopbl pUCKa TSXENOoro 3aboneBaHis.
JleyeHne MOXET NMOMOYb CHU3UTb PUCK PasBUTUSA TAXENOro
3a6oneBaH|/|9|, HO ero HeO6XO,ElI/IMO Ha4YnHaTb B TeYeHMe nepsBblX
ABYX-Tpex ,ElHeI;I nocne nosisreHmnsa CUMNTOMOB.

KpoMe Toro, CylecTBYIOT AOMNOHUTENbHbIE CrOCO6bl Mpodu-
NaKTUKM, KOTOPbIE Bbl MOXETE BbI6paTh A1 AOMONHUTENIBHOM
3alUMTbI CEBS 1 OKPYXKAIOLLMX: ) HOLIEHWE MackKun U cobrto-
[OeHVe ONCTaHLMM Mexay co60M 1 OKPY>KatoLLMMK MOMOratoT
CHW3UTb PUCK Nepenayr KoBnaa; 6) TECTUPOBaHME Ha KOBUL,
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BAKLIMHOMPODUITAKTUKA

Jioom BomkHbl CnepoBaTh HALMOHAIbHBIM
peKkoMeHAaLMsaM Mo BakLMHALMKM 1 Crocobam
3aWmThl OT KOBWMAA. BakumHbl NpoTYB KOBMAA
obecreunBaloT HAOEXHYIO 3alUUTY OT Cepbes-
HbIX 3a00MEeBaHNIA, FOCTIUTaNN3aLMN N CMEPTU.
Mo cocTosHMIO Ha UoHb 2023 rofa B M1pe 6bi1o
BBEOEHO ntoasm 6onee 13 Mnpa 403 BaKUMHbI.

C MOMeHTa CBO€ero nosiBNeHns BakLiMHbI MPOTUB
KOBMAA Crac/iv MUITIMOHbBI XW3HEN MO BCEMY
MUpYy, 06ecneumB 3alLmTy OT TSXKeNbIX 3aborne-
BaHWM, FOCnMUTanmn3aumm n cMepTu. HecMoTpsi

Ha TO YTO BaKLMHbI 3aLLUMLLAIOT OT TsHKEbIX
3aboneBaHUi 1 CMepTW, Noc/e BakLMHaLMM

BCE elle BO3MOXHO pasBuUTME NErkon nHbek-
UMM 'y BakKUMHMPOBAHHDBIX 1 pacripoCTpaHeHune
SARS-CoV-2 cpenn Opyrux nogen.

_ BakuuHupoBaHue He rapaHTUpyeT oT 3aboneBaHMs KOBUOOM,

BakumHaums NpoOTUB KOBMOA NpPOBOAUNTCA HO JaXke B 3TOM Ciy4yae 3Ha4YUTesIbHO CHUXXaET ero TsaXeCTb

B MPUOPUTETHbIX FPynMax, Taknx Kak toam

JleH ¥ MOXeT OBITh CBA3aH C PA3IUYHBIMU MTaTOGU3NOIOTYECKU-
MU IIPOIIeCCaMU, JIeKAlUMU B OCHOBe 3a60/IeBaHUs. BO3MOKHEBIe
IIPUYUHBI «IJTUHHOTO» KOBU/IA BKIIOYAIOT B ce0s:

1. HOBpEXIEeHUs OPTaHOB B pe3yJbTaTe OCTPOM $pa3bl MHPEKINY;
2. OCJIOKHEHUsI, CBSI3aHHBIE C HapyIIeHUeM Pery/Isi[Uy BOCIIaIH-
TeJILHOTO IIPOIlecca;

3. MUKPOCOCYAUCTYIO TUCHYHKITUIO;

4. TIpO/I0JDKAOIeecs: BUPYCHOEe Pa3MHOKeHIe BHYTPY OPTaHU3Ma;
5. ayTONMMYHHBIe 3a60TeBaHUs;

6. Hea/[eKBaTHBII I'YMOPATbHBIN UMMYHHBIN OTBET (AHTUTEJIA).

B BO3pacTe 60 feT 1 cTaplue, a Takxe nuua

C COMyTCTBYIOLWMMIN 3ab60N1EBaHUSIMU, TaKN-

MU KaK BbICOKOe KpOBAHOE AaBfieHune, oMa-

6€T, XpOoHMYecKkme NpobieMbl CO 30OPOBLEM,
MMMyHocynpeccust (Bktodas BNY), oxupeHune,
pak, 6epeMeHHble 1 HenpuBUTbIe Ntodu. B MapTe
2023 ropga BO3 obHoBWNa cBoW pekoMeHdaLmm
Mo NepBUYHON BaKLMHaLMK (OBe [O3bl NHOO0M
BaKLMHbI), @ Takxke Mo HeO6XOAMMOCTU MOBTOP-
HOM BaKLMHaLMN. TU peKoMeHOaLIMM OrpaHu-
YeHbl MO BPeMEHU U MOTYT M3MEHUTBCS B J1o-
601 MOMEHT B 3aBMCUMOCTU OT TOro, Kak Bupyc ~ ®aKTOPHI pUCKa «JIUHHOTO» KOBUIA

UcceroBaHus II0Ka3bIBAIOT, UYTO OIIpeJleIeHHbIe TPYIIIIEL JI0Aen
6oJree TTO/IBe P>XKeHBI JUTUTETFHOMY Pa3BUTUIO KOBU/IA, B TOM YUCJIE:
JKEHIIUHBI;

JIIOIV YICITAHCKOTI'O IIPOUCXOXKIeHUS;

JIIOJIA, Y KOTOPBIX OBLIO TSXKeJIoe U JUINTeIbHOe TeueHre KOBU/A,
BKJIIOYasi TOCHIUTAIN3AINIO UM I[IOMellleHUe B OT/Je/IeHe NHTeH-
CUBHOM Tepalluy;

JIFOJTU C COTTYTCTBYIOIUMU XPOHUYECKUMU 3a00/I€eBAHUSIMU;
JIIOJIA, KOTOPBIM He ObLIa cleaHa B 2021-2023 rogax MpuBUBKa

SARS-CoV-2 LUMpKYMPYeT B BalleM permoHe
Wnn cTpaHe. BaxHo 6bITb B Kypce MeCTHbIX py-
KOBOACTB W peKoMeHaaLMM, MpefocTaBisieMblX
MECTHbIM OPraHOM 3 paBOOXPaHEHUSI.

K coxaneHuto, B Poccum npekpalleHa BakLMHa-
Lmsi NpOTUB KoBWAA No dpeaeparbHbIM Nporpam-
MaM W1 NpeKpalLleH BbiMyck BakLyH. Mexay Tem
Kaxayto Hefento oT koBmaa B Poccum npogon-
xaeT ymmpaTtb 10-15 yenoek. B MacwTabax

Poccun ato Bpoge 6bl Hebonbluas umndpa — OT KOBHUJA.
He 60s1ee TbiCAUM YesoBeK B rofd, U MeHee
0,1% oT obuwen cMepTHOCTH B rog (1,9 MnH 3aKkjo4yeHue

YenoBek, Mo AaHHbIM «[deMorpadunyeckoro Koponasupyc SARS-CoV-2 3a ripomezniuie 2020-2025 roasl 3BOJIIO-
IIMOHUPOBAJ CO CKOPOCTHIO IIPMMEPHO TaKOM e, KaK U BUPYCHI
rpuniia tuma A. 11 aTo ero oTin4aeT OT APYIrUX, 1aBHO N3BeCTHBIX
KOPOHABUPYCOB YeslIoBeKa.

MeTozb! 1 cTpaTeruu NTpoQUIaKTUKY 3a00IeBaHys Pa3paboTaHBI,
1 0HU 9QPeKTUBHO YMEHBIIAIOT PUCK 3aPasKeHUs, UTO BaXKHO JJIsT
JIIOJIeN U3 TPYIIII IIOBBINIEHHOIO pUCKa. MeTo bl TedyeHNs TakKe
pa3paboTaHBbl, U B allTeKax UMeIOTCs /IS 9TOTO IIperaparsl, KOTo-
pBle Jydlle IIPUMEHSATH II0 Ha3HaueHUIo Bpada. C IosBIeHUEeM
CyLleCTBeHHO M3MeHEHHOU BepCMU OMUKPOH IIaTOIeHHOCTh ero
BapMaHTOB CUJIBHO YMEHBIIWJIACh 1 He IIpeBhIIlaeT TAKOBOM /I
BUPYCOB IPHUIIIIA.

TeMm He MeHee He MCKJIIOYeHA U BePOSITHOCTD IIOBBIIIEHUS KOT/a-
HUOYAb IIaTOTeHHOCTU 3BONIOIMOHUPYIOLIero BUpyca, KaK 3TO
MHOT/IA y>Ke OBIBAJIO C BUPYCaMU I'PUIIIIA. MozieTpoBaTh 3TO MeTo-
aMU UMUTAIMU TpUpoAHON 3Boatonuu (Gain of Function
Research of Concern, GoFRoC) SBHO He CTOUT, XOTSI CTOPOHHUKU
9TOT0 HaIIpaBJIeHUs UCCIeAOBAaHUN B MUPe UMeIOTC. A BOT Hajla-
JIUTH U He 0ClIabIsATh MOJIeKyIIpHO-TeHeTUYeCKUT MOHUTOPUHT
3a BoJIIOIIMeN HanboJlee TOTeHIINAIbHO OIIACHBIX BUPYCOB YeJIo-
BeKa Heobxoaumo. Ho oxa uto B Poccuu 3Tu ucciIefoBaHus pas-
BUTBI HEJIOCTATOYHO, a UX Pe3y/IbTaThl 10 I POKOM HayqHOM 001Ie-

exerogHuka Poccum»). Ho aTa Tbicsya YenoBek
Morria 6bl elle XuUTb. HaBepHoe, TeM, KTO MpPUHU-
MaeT Takme pelleHust HacyeT BakUMH, Had 3TUM
CTOUT NoAyMaTb.

pacnpocTpaHeHns MHbeKUMM. B Takmx crnyyasix Heobxoaom-
MO OCTaBaTbCsl JOMa W AepXXaTbCs BOANM OT OpYrux ftogen
(BKJIOYast 300POBbIX JTFOAEN, C KOTOPbLIMU Bbl XXMBETE), €CIN
Y Bac eCTb pecrnmpaTopHble CUMMTOMbI.

KommepcanutbHayka  okTab6pb 2025

B cnydae 3a6onesaHns OP3 MOXET NMOMOYb BaM PeLLMTb, YTO Ae-
naTb farblue, HanpuMep, MPOMTU NeYeHne, YToBbl CHU3UTb PUCK
TSHKENOro 3a60MeBaHVS, Y MPEANPUHSTD Laru, YTOBbl CHU3UTD
pacrnpocTpaHeHre UHGEKLMM KOBUAA CPeam ApYriX oaen.

CTBEHHOCTU AJOBOIATCA C OOJIBIIUM OIIO3/laHNEeM.
CEPIEM HETECOB, akageMuk PAH, 3aBefytoLmin
nabopaTtopuen n npodeccop HoBocnbUpckoro
rocynapCTBEHHOIO YHMBEPCUTETA
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Ternno 6onblMX ropogoB

rﬂaBeHCTByPOLLLaFl POJ1b aHTPOMNOreHHOro cbaKTopa B M3MEeHEHWWN KJTMMaTa HE NoaBepraceTcd COMHEHWIO
NOOABNAOLLMM OOMbLUMHCTBOM KIMMATONOroB. HO oaoHOBpPeEMEHHO BCe OOMbLUE BHMaHWS YOENAETCA OPYI M,
MeHee MaCLUTabHbIM, HO cywecCrBeHHbIM Cy6beKTaM BJTIMAHWA Ha MNMPpoueCChbl, y4aCTBYOWME B CI)ODMI/]DOBaHI/lI/I
kKnmMaTa. OOVH 13 TakMx Cy6'beKTOB — YCunreHne B3aIMOCBSA3eM OBYX Cpefl. Cpelbl KPYIHbIX MerarormncoB

Topox — 310 OCTPOB

Centyac B MUpe He MeHee 350 MeraroarucoB — ropoLoB
¢ 6oJIee UeM MIWUTMOHOM KUTENEN, TIOUTU TPETh U3 HUX
npuxoxurcd Ha Kuran, 16 — Ha Poccuto. Kaskabiit Mera-
ITOJIUC B 6OJIBIIEN UJIU MeHBIIIeN CTelleH! ITPeICTaBIISeT
00O «rOPOJICKOM OCTPOB TeIlIa» — 3TOT TeEDMUH BBeJ
JIBa BeKa Ha3aJi OpUTAHCKUI MeTeoposior JItok ToBapa.
Topozckon OCTPOB TeIlia — MeTeOPOJIOTUYeCcKoe sIBJIe-
HUe, BBIPakeHHOe B 60JIee BBICOKOY TeMIIepaType ropo-
CKOTO IIPOCTPAaHCTBA B CPAaBHEHUU C OKPYKAIOIUMU
cesmaMu. PazHuIla TeMIieparyp MeXKy FOpOAOM U IIpe-
MeCTbsIMU, KaK IIPaBUJIO, COCTaB/IsAeT HeCKOIbKO I'Pajiy-
COB, MHOT/IA JIa)Ke IeCSITh U OOJIbIIIe TPayCOB.
Topozackue ocTpoBa TeIia BO3HUKAIOT U3-3a COBOKYITHO-
TO JIeMCTBUSI HeCKONBKUX GAKTOPOB. DTO U Pa3InUIUI
B CBOIICTBaxX (B TeIJIOEMKOCTH, TEILIOIIPOBOJHOCTU
U a1b0e/10, TO eCTh OTPAKATETbHOM CIIOCOOHOCTH IIOBEPX-
HOCTH) TOPOZICKUX O6eTOoHA U acPaynbTa U CeTbCKOTO IPyH-
Ta; U IeUITUT UCTIAaPEeHUS (CITIOCOOCTBYET UCIIaPEHUIO)
B TOpOJIax, v 6JIOKUPOBAaHUE BeTPa BBICOTHBIMU 3[aHUST-
MU (IIPelsITCTBYeT BEIpaBHUBAHUIO TeMIIeparyp).

U KXoHEYHO, 3TO IepBOUCTOYHUKY TeIlia. MOJKHO BbLIJe-
JINTH IBa OCHOBHBIX TUIIA TAKOI'O IIEPBOMCTOYHYKA: eCTe-
CTBEeHHBIN (HarpeB 3a CYeT COJTHEUHOM d9HePIMU) X aHTPO-
TIOTeHHBIN (TeILIo, Iolaiaiollee B aTMochepy IIPU OTO-
IUIEHUHU KWIBIX U OQUCHBIX TIOMeIeHU, paboTe 1po-
MBINUIEHHBIX IPeJIIPUATAN U TpaHciopTa u up.). [Ipe-
o6JalaHye TOTO WU MHOTO TUIIA JIJIS KaK/IOro TOPOJia,
OYeBU/THO, OTIPe/IeNsIeTCs IIABHBIM 00Pa30M ero reorpa-
dUUecKUM IOJOKeHUEeM: eCTeCTBeHHBIN XapaKkTepeH
JUISL FOXKHBIX TOPOZIOB, aHTPOIIOI€HHBIN — JUJIT BBICOKUX
LA POT, B yMEPEHHBIX e IUPOTaX, Iie 3aMeTHYIO POJIb
UrpaeT Ce30HHBIN XOJ, YIIOMAHYTbIE TUIIBI CMEHSAIOT
Apyr Apyra.

MHeHUS yYeHbIX O BIUIHUY TOPOJICKUX OCTPOBOB TeILIa
Ha KIMMAaT KparHe Pa3HOPEYUBHI: OT IPeHeOPeKUMO
MaJIOTO JI0 YTBEPKIEeHUM, OYATO «rOpo/ia MEHSIOT KIU-
Mar Ha IUIOIAZu B 2—4 pa3a OoJIbIlelt, UeM UX COOCTBeH-
Hasl», U IasKe — YTO TOPOJICKUE OCTPOBA «CIIOCOOCTBYIOT
TIOTeIUIeHUIO KiIMara IpuMepHO Ha 30%»!

VIUBIATHCS TAKOMY pa3bpocy OIeHOK €/IBa I CTOUT —
CZleJIaHbl OHY Ha OYeHb CKYJHOM paKTUYeCKOM MaTepu-
arne. Hakorrenve nHopMaIiuy Ha MecTax C IOCIeayIo-
IIM ee 0600IIeHeM JOJIKHO CTaTh HAIESKHOM OCHOBOM
JNTbHENIINX UCCIenoBaHu. Ha Oivskaiiniee BpeMs 3To,
IOXKaIy¥l, INIaBHOE B U3yYEeHUU BIUAHUSA TOPOJCKUX
OCTPOBOB TeIlIa Ha KIMMaT U 30POBbe JIIO/Ie.

Kax OBITH C TEILIOM

YTo He UCKIIOYAeT HeOOXOIUMOCTH UCCIIEIOBATh IPyTUe
aCMeKThI 3TOTO TPUPOJHO-aHTPOIIOTeHHOTO peHOMeHa.
Tax e, KaK ¥ HIPUHUMATh MepPHI JJIg YCTPAaHeHUs WIN
CMSTYEHUSI eT0 HeXKelaTelbHBIX ITOCIe[CTBU.
CylnecTBYIOT peKOMeHZAIIUN 110 OPraHU3aI[uu TaKUX
Mep. Cpeu HUX:

a) UCIIOJb30BaHME OeJbIX WIN OTPAKAIOIINX MaTepua-
JIOB IIPU CTPOUTENbCTBE JIOMOB, KPBINI, TPOTYapoOB

KommepcanutbHayka  okTs6pb 2025

1 OKPY>KAKoLLEW X cpedpl.

_ OueHKM BNUSIHUS FOpOACKOro Ternsa Ha KiMMaT rnoka BecbMa pasHopeUmBbl
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Puc. 1. DHeprus (IIIx, 1 [Tk = 1015 [IK), BeIAeIseMast 32 OTOIIUTENIbHBIN TePUOJ,

B POCCUIICKUX FOPOJAX C YHCIeHHOCTBIO HaCeleH s, IPeBOCXOAAIe T 1 MIH.
yeJIoBeK, PACCYNTAHHAS II0 IIePBOMY (CIHU I[BET) X BTOPOMY (KPACHBIN I[BET)

ITOpUTMAaM IIPY TeMIIepaType Hapy>KHOTO BO3IyXa, PABHOM CpelHel TeMIIepaType
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Puc. 2. To e U1 pOCCUNMCKUX TOPOJOB — HEeMWUIMOHHUKOB C YNCICHHOCTBIO
HaceJIeHNs, IIDeBocXoAdmer 500 ThIC. YeToBeK.
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U IOPOT, UTO YBeJIUIUBAeT 00lijee arbbeo ropoja (1eM
CBeTJIee IIOBEPXHOCTD, TeM GOJIbIIe IHEPITH OHA OTPaka-
€T, UeM TeMHee, TeM OOJIbIIle ITOIIONIAET);

6) o3eseHeHNe TOPOJIOB (IPeUMYIIeCTBEHHO JTUCTBEeH-
HBIMU JIePeBbsIMU): yBeJIUUeHNe IPEeBECHOTO U PaCTU-
TeJIBHOTO ITOKPOBAa CHIDKAET TeMIIepaTypy, obecrevn-
Bas TeHb U OXJaXKJeHUe 3a CYeT MCIapeHUs BOJIBI
B atMocdepy; fepeBbs U PAaCTUTETHFHOCTD TAaKKe MOTYT
YMEHBUIUTD CTOK JIMBHEBBIX BOJ U 3alIUTUTDH IIOUBY
OT 3PO3UU; KPOME TOT0, KaUeCTBO BO3/yXa YIydIIaeTcs
II0 Mepe TOTO, KaK PacTeHUs ITOMIONAIOT YITIeKUCIBIT
ra3 c OJHOBPEMEeHHBIM IIPOU3BOJICTBOM KUICIOPOJA;

B) pa3yMHOe ILTAaHNPOBAaHUE TOPOJOB: POCT ILIOIAeN
TOPOJICKUX IIaPKOB U PeKPEeaIiMOHHBIX 30H, IIPOIIOPITHO-
HaJIBHBIN POCTY ILIOMA/[ell ypOaHU3UPOBaHHBIX TepPU-
TOPUIA, CITOCOGCTBYET 3alINTe IPUPOJHO CPEbI U JIP.
O6CysKaeTcst UCIIONb30BaHYE BO3AYIIHBIX TEILIOBBIX
HAacOCOB, KOTOPbIe MOTYT 320U paTh TEILIO U3 BO3IyXa
CHAaPY>KU 3[JaHUS U OT/[ABaTh €T0 BHYTPb IIpU 0060TpeBe
WV [lepeMellaTh U3 TOMellle HUS Ha YIUILY ITPU OXJIaskK-
JeHUU.

[TpUKIafBIBAIOTCS TAICKE YCUINS K <MHIUBUAYATBHON
3aIuTe» HaceJeHUs, HallpuMep, pa3paboTaH TeKCTIIb
JUISL PASUAIOHHOTO OXIaKIeHUS U 3a1UTHI OT TOPOJ-
CKUX OCTPOBOB TeILTa.

HeTpyznHO 3aMeTUTD, UYTO PeaTU3als IepeancIeHHbIX
pexoMeHaIuit Harboree 3pdeKTUBHA AT OCIAbTIeHUS
JIeTICTBUSI €CTeCTBEHHOTO COJTHEYHOI'O WU3JIYYeHUs,
TO eCTh TOJIUTCS B JIeJIO IIPEUMYIIeCTBEHHO B I03KHBIX
ropozax.

CynTaeM yreuyku

Ho Poccug ctpaHa ceBepHas, Kak CKasal II03T — «y Hell
ocobeHHas cTaTh». I Hee KyZia aKTyaIbHee aHTPOIIO-
TeHHBIN TUII UCTOYHMKA TeILIa.

OLleHNTH KOJIMYeCTBO aHTPOIIOIeHHOTI'O TeIlla, KOTopoe
TopoJ «IapuT» aTMocdepe, O4eHb HellpocTad 3ajayda. st
Hayasla HaJio AVMCKPETHO PacCYMTaTh aHTPOIIOTeHHBIN
TIOTOK TeIlIa OT KaK/I0T'o 3[aHNs B JaHHBIN MOMEHT Bpe-
MEHHU U 33 BeCb OTOIIUTEIbHBIN Ce30H — a II0TOK 3aBUCUT
OT KOJIMYeCTBa II0IaHHOTO B 37laHKe TeIlIa, BLICOTHOCTU
3AHUS U ero o6beMa, CBOMCTB MCIIOJIb30BaHHBIX IIPU
CTPOUTENBCTBE MaTepUaloB, I0Tepb IIPU BeHTUIALINY,
Ha3Ha4YeHUd 3JaHUA U T. . 3aTeM CyMMUPOBATh YTEUKUA
TeIlTa OT KakJIoTo U3 TOPOACKUX CTPOEHUN U I0OABUTD
OIIeHKY II0Teph TeIlla IIPY UCIIONb30BAaHUH PA3INIHBIX
MOJi3eMHBIX Marucrpaizeil — OT BOJOCHAOXeHUS
JIO MeTPOIIOJIATeHa.

AOCOJIIOTHO TOYHO YUeCTh B pacyeTax Bce BhIIIellepeyurc-
JIEHHOE BPs1J| I BO3MOJKHO. [IpMXOANTCS IIOIB30BaThCS
TUIIOBBIMM MeTOJUKaM¥, OCHOBAHHBIMU Ha OQUIINATE-
HBIX HOPMaTUBHBIX JOKYMeHTaX (CTPOUTEIbHBIX HOPMa-
TuBax U nnpaBwiax (CHull), MexxrocyzapcTBeHHOM CTaH-
JlapTe 1 Ip.), B KOTOPBIX YKa3aHbI CpelHUE 3HAUYeHN .

C OIHOM CTOPOHBI, TAKO ITO/IXOJ 3HAYNUTEIbHO yIIPolIa-
eT pacyeTsl, C PyTof — OH, O4eBUJHO, CTAHOBUTCA IIpU-
YIHOM GOJIBIINX ITOTPENIHOCTeN B HUX, Pa3 BCSIKas IPyIl-



COOBITUS KJIMMATOJIOTUA

I1a CTPOEHUI OKa3bIBAETCS «IIOCTPYKEeHHOM 110/ O HY I'pebeHKy» 6e3
y4ueTa UHAUBUIYIbHBIX OCOOEHHOCTEN.

CrnenumanucTtsl [IaBHON reopusmyeckon obcepraropuu u CaHKT-
[TeTepOypICcKOro rocylapCTBeHHOTO apXUTeKTYPHO-CTPOUTEIEHOTO
YHHBepcHuTeTa pa3paboTaIy Ba AITOPUTMA, ITO3BOJISIONIX BEIUHIC-
JIATh TOPO/ICKYIEe aHTPOIIOTeHHBIe IIOTOKM TeILIA.

[lepBBIN 13 HUX OCHOBAH Ha y4eTe ILIOIAZel OrpakAaolX KOH-
CTPYKLM (CTEH, YepJauHbIX [IePeKPHITUN U ITepeKPBITUI HaJl HeOoT-
aIUIMBaeMbIMU IIOAIIONBAMU U IIP.) 3faHUs. [Io 9TOMy anroputmy
AHTPOIIOTeHHBIN IIOTOK TeILIA 3aHUA OIIpe/leIIeTCsl KaK IIPOU3Be/ie-
HIUe PasHOCTU TeMIlepaTyp BHYTPU U CHAaPY)KU 3JaHU, IUIOLIAAMN
OTrpaKJAIOUIMX KOHCTPYKIIUM M KO3QPUITMEeHTa, YUMCIeHHO XapaKTe-
PU3YIOLIEro UX TeIUIoIepesady; 3aTeM IIOTOKU OT BCeX TOPOACKUAX
CTPOEHUV CyMMUPYIOTCA.

BTOpO aJITOPUTM IIOCTPOEH Ha TOM COOOpakeHUHU, UTO yAeTbHas
TeILTO3alIUTHAS XapaKTepPUCTUKA 3JaHU J0JDKHA OBITh He OOJIbIIe
HOPMUPYEeMOT0 3HaUYeHUsA, IPUHUMAEeMOI'0 B 3aBUCUMOCTH OT OTa-
IIMBaeMOro o6beMa 3[aHUs U IPajlyco-CyTOK OTOITUTEILHOTO ITepy-
0J1a B peTMoHe.

BBIUMCIAIOTCS OTaILIMBaeMble 0ObeMBbI 3/[aHUI U OI[eHBAeTCsI CyM-
MapHBI ITOTOK TeIUIa, CO3aBaeMbIll STUMY 06 beMaMu B MacITabax
Tropoza.

3aBUCAMOCTb aHTPOIIOT€HHOI'0 IT0TOKA TeIlIa OT YN CAeHHOCTU Hace-
JIeHUsI OUeBUJTHA: TaM, I7ie OOJIbIIe JKUTeNell, 00IbIIle U YL CIIO KIJIBIX
U IIPOU3BOJCTBEHHBIX IIOMEIIeHU.

JIpyrad nexkaas Ha IIOBePXHOCTY CBA3b — MeCTOIIONIOXKeHe TOPOo-
Jla: Ha POCCUIICKOM IoTe IIOTPeOHOCTH B 00OTpeBe 3HAUUTETBHO
CKpPOMHee, K TOMY JKe OTOIIUTeNbHBIN Ce30H MHOI'0 Kopoue. Kak cies-
CTBUE, HAUMEeHBbIIIVe aHTPOIIOTeHHbIe IIOTOKU TeIlla IIPUCYIIA TOPO-
JlaM, HaXO[AIIMCS HYDKe 45° ceBepHOU WU POTHL, — PocToBYy-Ha-JloHY
u Kpacuozapy (ropoza-MwuinoHHUKHY), CTaBpoIioiio, CeBacTOIIOIO,
Maxaukaie.

O1eHKY, ITOIy4eHHBIe IIPU BTOPOM IIOJXOJe, Yallle OKa3bIBAIUCh
0osIblile, YeM B IIepBOM; MaKCUMATbHOE PacXokieHe — B KpyIIHel-
mUX Meranonucax, Mockse u CaHKT-IleTepOypre,— okosuo 40%. Jis
OOBIIMHCTBA FTOPOIOB PA3HUIIA MEXKTY IBYMSI IIOAXOAAMU COCTABILS-
J1a #10-15%, a 3HaK B Hell OIlpe/lesIsICS IaBHBIM 00pa3oM MeCTHBI-
MU OCOOEHHOCTSIMY I'PaloCTPOUTENBCTBA — XapaKTePHOM BEICOTHO-
CTBIO 3IaHUN, INIOTHOCTBIO 3aCTPOVIKY U IIP.

CouHIle IIpOTUB OaTapen

Tenepb coItocTaBUM aHTPOIIOTeHHBIE IIOTOKU TeILIA IIATY KPyIIHe -
IIMX ropoZioB Poccuy ¢ KOMM4YeCcTBOM COJTHEYHOU pafiuialiuy (MHCO-
JIAIAN), TTIOTy4aeMOM KaKIbIM 13 HUX B Te€UeHMe XOJIOJHOTO II0Jy-
TOZUS (CM. TaOIUILY).

OreHKa rpy0asi, HO II03BOJIsIeT IIOIyYUTh KauecTBeHHOe IIpe/iCTaB-
JleHUe 00 aHTPOIIOTeHHOM BKJIaJle B TeIIOBOM OajaHC roposoB:
OH COM3MEPHUM C CONHEUHBIM. YeThIpe ropojia U3 ST B TabIulle
PAacIIoI0KeHbI TPUOIU3UTENBHO Ha OHOM MUPOTe (55-56° C. 111.),
TI03TOMY Ha KasKABIN KBaJPATHBIN MeTP UX TePPUTOPUY IIPUXOAUT-
Cs1 IIPUMEPHO OAVHAKOBBIN IIOTOK COJHEYHOM pafiualiil, a Pa3HU-
I1a B CYMMapHOM MHCOJIALIMY I KaKA0TO ropoJa O peeieTcsa
IJIaBHBIM 00pa3oM ero ILromazbio. CaMbIll CeBepHBIN TOPOJ, —
CaHKT-IleTepOypr — 3aHUMaeT BTOPOe MeCTO II0 BeJIMUNHe II0JIy-
YyaeMOU CyMMapHOU WHCOJISIINY TakKe 6J1aroiapst OTHOCUTETbHO
OOJIBIION ILIOMAZY TEPPUTOPUY, XOTSI Ha KayK/IbIN ee KBa/IpaTHbIN
MeTp IPUXOAUTCA CYL[eCTBEHHO MEHBUINN IIOTOK COJHEUYHOTO
U3Iy4YeHU.
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TP TNPOLUEHTA N3 TOPOOOB

[Mo oueHkaM exerogHoro BP
Statistical Review of World
Energy, B rno6anbHOM MacLTa-
6e apdeKT ropoacKmMxX aHTpO-
MOreHHbIX MOTOKOB 3HEPrnm

OT CXWUraHusa TonnmBea, cnabo
MEeHAACDb roa OT roga, He npesBbl-
waet 0,1 BT/M2, [Onsa cpaBHeHWSN:
Bbi3blBatoLlee rno6anbHoe rno-
TenneHme HapylweHmne rnob6anb-
HOro paguaumoHHoro 6anaHca,
0b6yCcnoBneHHOE aMUCCUEN
rMapHWKOBbIX rasos, B 2022 roay
oLeHusanoch B 2,91 BT/M2 (For-
ster P.M. et al. Indicators of Glob-
al Climate Change 2022: annual
update of large-scale indica-
tors of the state of the climate
system and human influence.
Earth System Science Data,

v. 15, issue 6, pp. 2295-2327,
2023, https://essd.copernicus.
org/articles/15/2295/2023/):
TakuM obpa3om, rnobarb-

Hasa Aonsa ropoAcKUX OCTpO-
BOB TernJ/la B HEM COCTaBnd1a

He 6onee 3,4%.

TABNMUA. OTHOLWEHWE AHTPOMOIMEHHOIO NOTOKA TEMMA, OLLEHEHHOIO B ABYX MOAOXOOAX, K MHCONALINUA (%)

L15 NATY KPYTMHENLLMX POCCUMCKMX TOPOLOB B XOJTOAHOE MOYrOAME

lopon Mnowapp WHconauus* AHTpPOMOreHHbIM OTHOWeHne
TeppuTopumn (NOx) noTok Tenna aHTpOMoreHHoro
(106 M2) (NOx) rnoTtoka Tenna
K MHconsaumm (%)
Moaxopn 1 Mopxop 2 Mopaxop,1 Moaxopn 2
MockBa 307,34 223,77 132 186 59 83
CaHkT-lNeTepbypr 200,23 86,3 79 110 91,5 127
HoBocmbupck 54,99 49,7 30 34 60,4 67,7
ExkaTepuHbypr 56,72 45,3 26 34 574 74,2
KasaHb 43,36 27,5 23 24 83,5 86,4

* [To daHHbIM calma https://khd2.narod.ru/gratis/insolate. tm#MOSCOW
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TaxuM 06pa3oM, IOKATHHBIN BKIAJ aHTPOIIOT€HHOTO ITOTOKA TeTlIa B GOPMUPO-
BaHMe TOPO/ICKOTO MUKPOKJINMATA, IT0 BCEN BUAMMOCTHY, BeChMa 3HAUUTeNIEH.
A 4TO Xe B 60JIBIIEM, OOIEPOCCUIICKOM U 00IeMUPOBOM MaciiTabe? 3mech
B KavyeCcTBe HeOeCCIIOPHOT0, BO MHOTOM GOPMAaIbHOTO «3TATOHA» VIS CDABHEH S
MCIIOJIb30BaHAa IIOJIYTOI0Bast BRIPAOOTKA AJIEKTPOIHEPTUU BCEMU JIEKTPOCTaH-
nuamu ESC Poccuu B 2023 rony.

Ectu ciosxuth Bee IpUBeleHHbIe Ha PUC. 1 U 2 BETUYUHBI, TTOIYIUTCI CyMMap-
HBIN ITOTOK aHTPOITOT€HHOTO TEILIA, IPOMU3BOIUMbBIN KPYITHBIMU POCCUCKUMU
TOpPOJIaMU B TeUeHUE OTHOTO OTOITUTENBHOTO ce30Ha. OCTaeTCsI BBIMUCIUTE OTHO-
IIeHYe 3TOTO CyMMAapHOT'O IIOTOKA AHTPOIIOTeHHOT'O TeIlIA K BhIIEYKA3aHHOMY
«3TAIOHY»: SHePTUs, UAYIAst Ha 060TPeB TOPOICKON aTMOCepPhl, COCTABISIET
sk 0,04% 1 0,05% (B IIepBOM M BTOPOM IIOAX0/IaX, COOTBETCTBEHHO) OT POCCHUI-
CKOW BEIPAOOTKY 3JIEKTPOIHEPTUH 3a TIOJITO/IA.

HarmpammuBaeTcsi BBIBOJI, YTO IIOTOKU aHTPOIIOTE€HHOTO TeIlIa CKa3bhIBAIOTCS
Ha OKPY3KaIoIlel cpejie ¥ KIMMare B peTHOHATEHOM MacIiTabe, HO e1Ba I UTPa-
0T 3aMeTHYIO POJIb B QOPMUPOBAHUU INIOOATHHOTO KIMMATa.

[IpaBuiia cioXXeHUus

Ho 3TOT BBIBOJ He JaeT IIOBOJIA /ISt GJIaTOCTHBIX HACTPOeHUN. B rpybom npubiu-
SKeHUU BKJIAJ] TOPOJICKOTO AaHTPOIIOTeHHOTO IIOTOKA TeIlla B IIosIce ceBepHee
45-To Tpajiyca B o0IEMUPOBOI KapTUHE GOPMUPYETCS IIIaBHBIM 00Pa3oM Ha pOc-
CUIICKOU TePPUTOPUY — U3 KPYITHBIX MHOCTPAHHBIX METralloIrCcOB Ha IIUPOTe
45° HaXOAATCS JUIIb KaHA/[CKUN MOHpealb U KUTAaNCKUN XapOWH,— a 3TOT
BIJIQ]], KaK II0KA3aHO BEIIIIe, IT0Ka HeBeJaUK. OHAKO C TOPOACKUMU OCTPOBAMU
TeTwIa, 00 Pa3yIoIIMUCS IO IeICTBUEM COTHEUHOW PaIAIlIU, CUTYAIS MHAS.
Boiee TpexcOT MeranorCcOB PacIION0KeHHI IoJKHee 110 OTHOIIEeHUIO K TepPUTO-
pUU Halel CTPAHBI, a 3HAYUT, TTOAYIAIOT OOIbIIE COMHETHON PAJUAIIUY, YeM
poccurickue (CM. PUCYHOK), MHOTHe 13 HUX, B OTCYTCTBUE Ce30HHBIX U3MeHe-
HUMN,— KPyIoToANYHO. OlleHKa BeIMYNHBI NCTOYaeMOTO KaK/[bIM MeraloIy-
COM IIOTOKA TeIlIa — OTJeTbHAasl UCTOPUSI: IOMUMO ITOKPBITUN II0BEPXHOCTH,
TUIONA/IU 3eJIEHBIX 30H TPEOYIOT yueTa pesibe) MeCTHOCTH, KPYITHbIE BOJIOEMBI,
KOHQUIypaLys 3aCTPOVIKY U IIP.

B sto60M city4ae, JIETKO IPEAIIONIOKUTD, UTO POCCUIICKAS JIeIITa B CyMMapPHBIN
mI06ATHHBIN 9PPEKT B 3TOM CIydae e/[Ba JIU OKaXKeTCs 3HaUYnTeabHOoM. Ho 310
He 3HAUUT, YTO He HY>KHBI UCCIe0BaHM. [l 11eJI0OCTHON KapTUHBI IPeCTOUT
00beJUHUTE Pe3y/IbTaThl MOJIETUPOBAHUS AHTPOIIOTeHHBIX U eCTeCTBEHHBIX
IIOTOKOB TeIlIa B HAIIIMX METaIloJncax, YToObl CO3/[aBaTh YCTOMYUBbBIE TOPOJI-
CKU€e 9KOCUCTEMBI, CIIOCOOHBIX PelllaTh CJIOKHbIE TPOOIeMbl, BRI3BaHHbBIE 3Me-
HeHUeM KJInMara ¥ BO3pOocCllier TOPOJCKOM KapOoX.

AHOPEW KUCESEB, kaHoMoaT PU3MKO-MaTEMaTUYECKUMX HaYK,

MMaBHas reodumsmyeckas obcepaaTopust UM. A. U. Boelkoea;

BUKTOP ®POJIbKUNC, kaHoyaaT GU3MKO-MaTeEMaTUHYECKMX HayK,
CaHKT-NeTepbyprckmnii rocyoapCTBEHHbIN apPXUTEKTYPHO-CTPOUTEbHbIN
YHUBEPCUTET
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TUIEeP3BYKOBbIE TEXHOJIOTUU

CybopbuTtanbHasa aBMaums:
HOBbIV GOPMAT MOSIETOB

|—I/II_Iep3ByKOBbIe NoneTbl MOIyT COeNHATbCHA C Cy60p6VITaﬂbeIM KOCMOCOM B edMrHOe Lesioe,
CO30aBadA HOBYHO 0bnacTb aBMaLmn.

[TosiBNIeHMNe peakTUBHOM aBUAIlUU PAaCUIMPUIO 00JACTh
IIOJIeTOB, IIOAHSAB UX B cTpaTocdepy. [Mep3ByKoBbIe caMo-
JIeTHI CMOTYT BBIITY He TOJIBKO 3a cTparocdepy, HO U 3a CaMy
arMocdepy. ABManus 3a arMocpepoii 3ByUUT SIBHBIM IIPOTHU-
BopeuureM. TeM He MeHee Takoll popMaT aBUaIllepeIeTOB
He TOJIbKO BO3MOJKEH, HO U pallnoHaneH. OH MOXeT I104-
BUTBCA yoKe yepe3 15-20 jeT.

Ha cThIKe adpOAMHAMUKUY C OAIMCTUKON

CaMoJreT — KOHCTPYKIIUA a3poJUHaMUYecKas U BBIIIOIHA-
eT a3poJMHaMUYeCKUe IoJeThl. YTo 3TO 03HavyaeT?
A3pPOJMHAMUKON 30BeTCd LIaPCTBO CUJI, BO3HUKAIOIIUX
Ipu 0OTEeKAaHUU TeJla BO3AYIIHON cpenoil. YeM ObICTpee
JBUKeHUe U oO0TeKaHUe (HallpuMep, KpbLIa caMoJseTa),
TeM OOJIbIIe a3poJHAMUYeCKye CUJIBL. BeIpacTasi co CKo-
POCTBIO, OHU COIIePHUYAIOT C CUJIOW I'PAaBUTALINY 3eMIU
U Jlep>KaT caMoJIeT B BO3/yXe, He laBas eMy yIIacTb. A3po-
JUHaMMUJecKas IoJbeMHas cuia opMupyerT IoIeT caMo-
JleTa U ero reoMmerpuio. Ha 3ToM mocTpoeHa aBuanusd,
3aHUMalolIasi OTPOMHYIO YaCTh HEOOBSITHOTO IIapCTBa BO3-
JYITHOTO IBUKeHUA.

Ba/uincTUyecKUM 30BYT CBOOOJHOE JBUKEeHUe Tesa 110/
JeVICTBMeM CUJIBI IPAaBUTALIMOHHOIO II0JIS, OHA JKe CUJa
TATOTeHUA. TaK JIETUT IIpeIMeT, OPOIIeHHBIN OALTUCTON —
QHTUYHON MeTaTeJbHOM yCTaHOBKOM. OH UCIIBITHIBAeT
U TOPMO3SIIYIO CUJIy BO3JYUIHOM CpeJibl — a3poJHaMuye-
CKoe cOoIIpoTHBIeHMe. [I09TOMY B KJIaCCHYecKo, «6a30BoI»
Oa/IuCTUKe JeNCTBYIOT JiBe CHJIBI: I'PaBUTAlIMOHHAS
U a3pOAMHAMUYECKOT0 CONIPOTUBIEHU, WIN CUIA IO
U CUJIA CPeAIBl.

A B «<HeKJIaCCUUeCKOM»? B o61eM ciydyae 6auincTuka pabdo-
TaeT CJII0OBIM KOMILIEKCOM CHJIL, I7ie ITpeobiajiaeT U IJIaBeH-
CTByeT I'PaBUTALIMOHHAs cuia. Hanpumep, opbutanbHas
OaUTNCTUKA YIUTBIBAET J0OaBKU ABIDKEHUS OT CUI JaBiIe-
HUA cBeTa COMHIIA WM MaTrHUTHOTO I1oad 3emau. M rmoxka
J00aBKY OyyT HeBeJIUKY B CPaBHEHU C IelICTBUeM I'PaBU-
TAallMOHHOM CUJIBL, IBUKeHIe OCTAaHeTC s O/UIMCTUYeCKUM.
BozayurHas cpefa MOKeT CO3[,aBaTh He TOJAbKO CUILY COIIPO-
TUBJIE€HUSA, HO U a3POAUHAMUYECKYIO IIOJBEMHYIO CUILY,
B pa3sbl OOJBIIYIO CUJIBL TATOTeHUs. Toria rmoser u3 6awiu-
CTUYECKOI'O CTAHOBUTCA ad3pOJUHAMUYeCKUM. TaK JeTaAT
CaMOJIeTBI U pyTHe JieTaTeIbHbIe allllapaThl, Ybl0 TPAeKTO-
PUIO ABIKEHUS CO3/IaeT ITo/beMHasi cuia. JJlo6oi ropr30H-
TaJIbHBIN IIOJIET CaMOJIeTa, OT IT0JIeTa 110 IIPSIMOM 10 BUpa-
Ka, WIN Pa3BOPOT ¢ HAGOPOM BBICOTHEI U MepTBasl IeTIsI
CO3/1aI0TC UMEHHO IIO/beMHOM CUJION.

Ho camoJiieT MOXeT JleTeTh U OLIUCTUYECKH, IIOf Jel-
CTBUEM IVIaBHBIM 00Pa30M CHJIBI TATOTeHUsI. DTO KpPyThle
U BepTUKAJbHBIe IMKUPOBaHUA. Miu ropku B popme
napa6ossl. [TorbeMHasI cuia Ha HUX OOHYJIsIeTCs IeTINKa-
MU (OHU BBIJIeP’KABAIOT YIOJI aTAKU C HyJIeBOM I1I0/beMHOI
CHUJION), a COIIPOTUBJIEHNE BO3AyXa KOMIIEHCUPYeTCS
TITOM JIBUTaTeJIell.

Ha Taxom mapabosie Ha 60pPTy HacTyllaeT HeBeCOMOCTb,
«BKJIIOYASICh» C HAYAJIOM ITo/lbeMa I10 apabosie 1 IpooJI-
KasiCh Ha BCeM IIPOTsDKeHUU. Tak TPeHUPYIOT OyAyIIuX KOC-
MOHAaBTOB Ha cllelfuanbHoM camosieTe Un-76 M/IK. Ero rmapa-
GosmyecKure TOJeThl JIATCA 1o 25-30 cexyH]. HeBeco-
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HERMEUS

_Maccaxupckuii runep3ByKOBOM caMoseT Stargazer
CO CKOpPOCTbIO Nonéta M=9 (3HayeHue uncna
Maxa) komnaHuu Venus Aerospace

_Wn-76MOK LleHTpa noaroToBku
KOCMOHaBTOB PockocMoca

-l — i

_ CBepx3BYKOBOM BbICOTHbIM UCTpebutenb Cy-9 Ha CTOsIHKE

_Halcyon — runep3BykoBoWM naccaXXmpckui camMorner,

paspabaTbiBaeMbli aMepUKaHCKOM KoMnaHnen Hermeus

MOCTH, OXBaTBIBAIONIAsl YIACTHUKOB Ha OOPTY, TOBOPUT
00 UX IBVDKEHUU I10 YUCTO OAIUCTUIECKON TPAeKTOPUHU
CBOGOZHOTO Ia/[eHUS.

Eciu Ha Takol ropke caMoJieT IOAJEPXKUT HeGOJIbInast
ITObeMHasl CUJIA, €T0 TPAeKTOPUS CTAaHeT MOIyO/LIICTIYe-
CKOT, II0JIyadpoAMHaMUYecKom. Takue TpaeKTOPUY Ha3bl-
BAIOT a3POOAUINCTUYECKUMU. [0 HUM JIeTSAT GoeBble aspo-
OaLTUCTUYECKIe PAKeThl, YBeIUINBASI adPOJUHAMUKON
BBICOTY U JAIBHOCTD II0JIeTA 110 GAUINCTUIECKO TPAEKTO-
puu. M mpeBpaias ee B pacTSHYTYIO IyrooOpasHyio GUrypy.

BepmuHa JMHAMUAYeCKOI'O IIOTONIKA
AdpobayutucTuyecKkye TOPKY JaBHO 3HAKOMBI B aBUAIIUU.
VcTpebuTenu pasroHSII0TCS Ha OOJIBIION BBICOTE U Ilepe-
XOJSIT B KPYTOM IIOJ'beM, TAKUM 00pa3oM BBEIXO/ISI Ha CBOM
JUHAaMHUYeCKUN IIOTOJOK. JTO caMasl BbBICOKas TOUKa,
J10 KOTOPOM MOXXeT IIOJHAThCI caMoJieT. TaM OH He Jle p>KUT-
Cs1 U TPOBANIMBAETCS BHU3: CHJIA TATOTeHUs IIpeobiazaeT
HaJl IO[’beMHOI CUJION, c1ab0M OT BBICOTHOTO pa3pexe-
HUS BO3/yXa.

JMHaMU4YeCKNH ITOTOJOK MOXKHO MCIIOJIb30BaTh /IS IIepe-
XBara lieJiell (HallpuMep, BBICOTHBIX KPBLIATBIX pPaKeT), uay-
IUX B cpefiHel cTpaTocdepe BhIlle 60eBOro IIOTOJIKA UCTpe-
6urens. boeBOM IOTONIOK — IIpefieIbHAS BBICOTA, HA KOTO-
PO caMoJIeT MOJKeT JIeTeTh TOPU30HTAIBHO C KPeHOM, HyX-
HBIM JJISI J0BOPOTA Ha I1eJIb U COMDKeHUS C Hell /10 YCJIOBUM
IIycKa pakeT. A ecJy Ilelb U/ieT 3HaUnTeabHO Bblnie? IToz-
HABIIVICH HA IMHAMUYECKU ITIOTOIOK, UCTPeOrTeNIb MOJKeT
3aIlyCTUTh OTTY/Ia paKeTy II0 1IeJIX, TOJBKO UTO IIPOIIe et
ele BbINIe HaJ HUM. Torza Iesib OKaXkeTcs B II0JIe 3PpeHUs
TOJIOBKU CaMOHaBe/leH!s (OHA 3aXBaTUT 1leJb) U B 1aJIbHO-
CTU IOpakeHUsI pakeToy. CIoXKaTcd yCJIOBUA JJIS IycKa
PaKeThlI ¥ ITOpakeHU ITen.

[lepBBIe IOXOXMe IIOJETHI IIONY4YaINCh M3-32 HEBBIXOZAA
Ha CBepx3BYyK camos1eToB Cy-9. CUTyalluy BO3HMKAIN Ha I1ep-
BOM 3Talle OCBOEHUS IIePBBIX BBICOTHBIX CBEPX3BYKOBBIX
ucrpebuTtesnert Cy-9 Ipu repexBare BHICOTHBIX ITeJIeT.

V JIeTYNKOB He OBLIO OIIBITA IIOJIETOB B cTpaTocdepy, 3Ha-
HUS TPOoPMIIS BEICOTHOTO I10JIeTa ¥ IPaBUJIBHOTO BBIXO/IA
Ha CBepX3BYKOBOM peskuM. He c/re1aB He0OXOLUMOTO IS
BBIXO/Ia Ha CBePX3BYK TOPU30HTATBHOTO Pa3TOHa Ha BBICO-
Te 10 KM, JIeTYMKHU C CAMOTO B3JIeTa IPOAOJIKAIU Hellpe-
PBIBHBIN Hab0p BBICOTHL Ha popcaske. PoOpcasKHON TATU
He XBaTaJo JJd pa3roHa Ha CBepPX3BYK OJHOBPEMEHHO
C KPYTHIM IToJbeMOM. CBepX3ByKOBOU PeXUM He JOCTHU-
TaICs, IO/, HeOOIBII UM TPeyToJbHBIM KpbLToM Cy-9 He BO3-
HHUKaJa 30Ha CBePX3BYKOBOTO CXKaTU4 IIOTOKA, CBOMM JlaB-
JIeHueM JepiKallas caMoJeT B BO3JyXe B cTparocdepe.
U uctpeburtenu, clielaB B cTpaTocdepe ropky Ha J03BYKO-
BOM peXMMe, IPOBAINBAINACH BHU3, He TOCTUTas CBOETO
60eBOTO IIOTOJIKA.

Ho nosreT Ha AMHAMMUYeCKUN ITIOTOJOK HUKOT/IA He UCIIONb-
30BaJICsI KAaK OCHOBHO CII0CcO0 IepeiBIDKeH M. [ToToMy UTO
BeJIMUMHA a9 POO0LTHCTIIECKON KPUBOM caMOJIeTa COCTaB-
JIgeT KWIOMEeTPBHI 110 BePTUKAIH U JeCATOK-IPYyTroM KUIoMe-
TPOB II0 TOPU3OHTAIU. JIIs1 GOTBIION JATbHOCTHU «IIPBIKKAY
HYy>KHA U 60JIee BBICOKast CKOPOCTh; OBICTPOTA CBEPX3BYKO-
BBIX CAMOJIETOB MOXKeT 0Ka3aThCsl HeZIOCTaTOUHOM.
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OCHOBHDbIE 3TAMNbI NOJIETA C BbINMOJIHEHUEM
BAJIJTUCTUYECKOMN FOPKU
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Topka B TBICAUY KMJIOMETPOB

KpuBas Takoro mMacuraba yxxe He OyzeT adpobaincTde-
CKOMl B OOBIYHOM CMBICIe, YOPMUPYyeMON OZHOBPEMEHHO
IBYMs HavyaJlaMU — Oa/VIMCTUKON U adPOJUHAMUKOI.
V3ru6 TpaeKTOpUU BBepX Ha BXOJZle B TOPKY C/lelaeT adpo-
TVHaMMU4Yeckas ImofgbeMHas cuia. OHa JKe 00aBUT BepTU-
KIBHOY CKOPOCTU C Ha4aJIoM Habopa BBICOTHL.

Ho nuius 1o Tex mmop, IoKa arMocdepa CMoXKeT CO3/1aBaTh 3Ty
cuuty. 3a TpaHUllel cTpaTocdepsl (55 KM BBICOTHI) U ILIOT-
HOCTB BO3/IyXa, M a3 pOJMHAMIYECKYe CHIBI CTAaHYT MCYe3alo-
Ie MaTbL. IaTblile HAUHETCS YU CTO OLINCTIYeCKUN y9acTOK
ropKu. 1 oH Oy/ieT OCHOBHBIM JIJISI Bce¥l QUTYPBI, BO MHOT'O Pa3
6OJIBIINM, UeM HaYaJIbHBIN U KOHEUHBIN a3pOo0aINCTIde-
ckue ydyactku. U uem Gosrblne Gurypa, TeM oHa OyzeT 6osee
OLTUCTAYECKON. A 3HAYUT, M GOopMa 3TON IVIABHON YaCTU
OyIeT YepTUTHCS TOIBKO IPAaBUTAIIIOHHBIM II0JIEM.
Macmrra6 B 1000 KM 10 TOPU30HTAIU JIEKUT HA TPAHUIIE
JBYX QU3NYECKUX MOJIeIell TPaBUTAIMOHHOTO I10JIA. MeHb-
Ile Hero KPUBU3HOM 3eMJIU IIpeHeOperaior; ee IOBepX-
HOCTB IUIOCKAd, a I0JIe TATOTeHU CJIOXKEeHO I1apalle]bHbl-
MU CWJIOBBIMU JINHUSMU. B 60sb1IeM MaciTabe y>ke CKa3bl-
BaeTCsd KPUBU3HA 3eMJIY, IT0JIe TATOTEeHUs CTAHOBUTCA LIeH-
TPaJIbHBIM, a IBIDKeHNe B HeM — oOpalleHueM BOKpPYT lleH-
Tpa IOJIA.

Kakast CKOpoCTb Hy>KHA /I Hayajla TOPKU ThICTYEKUIOMe-
TPOBOI aTbHOCTU? [TOCMOTPUM Ha paKeTHYIO OaJINCTUKY,
I7ie JATbHOCTh TOUKM ITafleHUs II0AydaeTcs U3 CKOPOCTU
Hayvaia cBoOOJHOrO 1oJeTa. KoHeuHo, Ipu cobI0/jleHuu
OIITMMAJIbHOI'O HaKJOHA Haydala TPaeKTOPUM (yIya Haf
TOPU30HTOM).

JUIg III0CKOM 3eMJIU U «ILIOCKOIIapajlIeJIbHOIO» I'PaBUTa-
LIIMOHHOI'O II0JIS yrosl 6pocaHusl Ha HAaUOOJBIIYIO /ajlb-
HOCTB cocTaBisgeT 45°. Jlig fanbHocT 1000 KM HY>KHA CKO-
POCTh «6pocka» okoso 3000 M/ c. DTO IpUMepHOe 3Have-
HUe, IIOCKOJbKY BBICOTA Hayajla TOPKU MOXKeT OBITh pas-
Hott. Ha BbIcoTe 35 KM CKOPOCTh 3ByKa — 308,6 M/ ¢. 3HAUUT,
3HaueHUe ymciaa Maxa mast 3000 M/ ¢ 6yzet M=9,7, oKpy-
mieHHo M=10.

Kakas popma OyzmeT y Hallel TOPKU, K KaKOW KPUBOU
ee oTHecTH? DTO He KJIaccuyeckas rapadosa Al yCTOThI
U «IUIOCKOTO» IIOJ TATOTeHU. YKe UyBCTBYS LIeHTpalb-
HOCTB II0JISI, OHA CJIerka M30THeTCs B KYCOK OpOUTATBHOTO
asnuica. Takoke oHa He OyZleT U AyTOM B CTPOTOM CMBICTIe
WJIY 4aCThIO OKPYKHOCTU. HazoBeM 3Ty TpaeKTOpPUIO IIPO-
CTO OALINCTUYECKON TOPKOM, He OTHOCS B TOUHOCTU
HU K I1apabosie, HU K ZiyTe, HU K YaCTH dJuiuIica. Ee BeicoTa
JocturHeT 280-300 KM; Be TPeTU ee IIPOUAYT Bblre 100 KM,
TO €CTh B KOCMUYeCKOM IIPOCTPAHCTBe. DTO CyOOPOUTANb-
Hasl TPAeKTOpU.
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IL1rockl cy6OpOUTATBHON TOPKU

[TpenMy1ecTB 6AUINCTUYECKON KPUBOM KaK TPAHCIIOPTHO-
TO IIyT! HeCKOJIBbKO.

[lepBoe: B 3aaTMOChePHON «IUCTOUN OAJTUCTUKE» HET
IIOTepb 9HePTUU, C HAGOPOM BBICOTHI CKOPOCTb CHIKAETCS,
YMeHbIIIasd KNHeTU4YecKylo sHepruio. Ho 3aTo pacreT nores-
IMaabHas 3HepPIrus B I'PAaBUTAIIMOHHOM IIOJIe, M IIOJIHAs
9HepIus Tela OCTaeTCs HeM3MeHHOU. IIpu cHUXeHUU
IIOTeHIIMaJbHas dHEePTUS CHOBA IIePeXOJUT B KUHeTUYe-
CKYIO, ¥ CKOPOCTb BOCCTaHABINBAETCS 10 HAaYaIbHOU.
CaMoieT BepHeTCsI B BepXHIOIO cTpaTocdepy € TOM e CKO-
POCTBIO, C KAKOM IIOKUHYJI ee B Havasle Iyru. [IouTu: 3a Belue-
TOM HeOOJIBIION YaCTU CKOPOCTHU, KOTOPYIO «CHECT» aTMOC-
¢depa 3a crparocdepoit. U 3To Oy/ieT HAMHOTO 3KOHOMUY-
Hee, YeM <KOPMUTH aTMOCdePy» TOIUIMBOM BeCh II0JIET, KaK
0OBIYHBIE caMOJIeThl. HaTuIlo 9KOHOMUS TOILTMBA U U3HOCA
caMmoJieTa B aTMOCpepHBIX Harpy3Kax.

Bropoe: cyGOpOUTAIBHBIN IIyTh JIEKUT HAMHOTO BEBIIIIe BCeX
IIOTOJHBIX SIBJeHUN. He HY>KHO 0OXOAUTH I'PO30BBIe MACCU-
BEL, yBeJIMYUBasl BpeMsI II0JIeTa, U 106aBOYHO pacXo0BaTh
TOILIMBO. BIIpoueM, 3T0 BepHO U /Il TUIIeP3BYKOBBIX BBICOT.
TpeTbe: OAIMCTUYECKUN II0JIeT IIPOMeT BBINIE I'PAHUI]
HaIlMOHAJIBHBIX BO3JYIIHBIX IPOCTPAHCTB. EMy He HY)KHBI
paspelnleHud CTpaH, KaK U CIIyTHUKAM, UJYLIIMM Ha 3TUX
JKe BBICOTaX.

HaxoHel], yeTBepTOe: CyOOPOUTAIbHAS TOpKa B Pa3kbl
ObICTpee OOBIYHOT'O aBHalepeseTa. Ee KOpoTKoe BpeMs
OyieT, BO3MOXKHO, IJIAaBHBIM IIPeHMYIIeCTBOM.

Yem 06ecreuynTh OBICTPOTY

VIMeHHO BBICOKAsI CKOPOCTE CZleIaeT PeaIbHON Cy0OPOUTATE-
HyI0 TOPKYy — BepHee, cOpMUPYeT ee BMeCTe C TATOTeHUEM.
Kaxk yske OTMeueHO, CBepX3ByKa HeJlocTaTouHO. TyT moTpebyeT-
€Sl TUIIeP3BYKOBAsI CKOPOCTh, U AJIS OOJIBIINX JAIBHOCTEN
He HIDKHSS IPaHUIIa TuIlep3ByKa c M=5, a 3HaueHre M 106015
nre. /711 2KOHOMMYHOTO I10JIeTa Ha TaKOM PeXKMMe Hy>KHBI
TUIIeP3BYKOBBIE IIPIMOTOYHBIE BO3YIIHO-peaKTUBHbIE [[BU-
ratesu — [TIBPJI. MBI paccKa3bIBaIv O HUX B IIPOLULIOM BBIILY-
cKe B MaTtepuraie «[I[pIMOTOYHBIe ABUTaTeIN OYAYyIEeroy.

VIx mporpecc cerofiHs ujeT B psifie HallpaBiaeHU. OnHY CBS-
3aHBI ¢ QU3NKON PaboOTHL. IIPOCUUTHIBAIOTCS ABUTATeNIN
¢ MeHgIer GopMy IIPOTOYHON YacTblo. OHU CMOTIYT II0J-
CTPauBaTh CBOIO paboTYy I10/] pa3Hble pesKUMBI IToseTa. CTa-
OGUIBHOCTH TOPeHUS UITYyT B HAKJIOHHOM HeCUIbHO JIeTo-
HAIlMOHHOU BOJIHE, NAYIIEN OT BBICTYIIA Ha CTeHKe KaHaJa.
[Toso>KeHMe TaKOM BOJTHEI B KaMepe CTOPaHUs CTabUIbHO,
a OKUraHue B Hel roplovyero AacT d9Hepruio JJId IIoseTa.
OTMeTUM U ropeHUe BO Bpallalollelicd JeTOHAIlMOHHON
BOJIHE, U CIIOCOOBI CO3ZIaHUSI TOILINBHOM CMeCH.

9O KM/CeK.— CKOpOCTb
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Bropas rpymnna BO3MOXKHBIX IPOPBIBOB JIESKUT B yIIpaBile-
Hum pabotou I'TIBP/[. OTo MTHOBEeHHOE, 63 OOBIYHO /IS
JaTYUKOB JaBJIeHUs 3aJepXXKU IMOoJydyeHUe JaHHBIX
U3 moToka B aBurartene. OHO UCHONb3yeT ONTUYECKUT
KaHaJ, aHaJIU3 CIIeKTpa U3JNIy4eHUs 30HBI TOPeHUS UIU
MOJYJISIIUIO JIa3epHOTO Jyda, UAyliero dyepes Hee. /[pyras
TeMa — BepHbIe IIPOTHO3BI TOPEHUS Uepe3 TeKylre HabuIo-
JeHust. J[7151 5TOro IpuBIeKaloT HellpoceTeBble TEXHOJOI Y
06paboTKU TaHHBIX. [[POTHO3HI ITO3BOJISIOT OBICTPEe pearu-
pOBarTh, a 3HAYUT, TOUHEE YIIPABISITh TOPEeHUEM IIPU 0ObIY-
HBIX 11 [TIBP/] HepaBHOBECHBIX COCTOSTHUSIX U OOJIBIION
JloJie TTlepeXOIHBIX IIPOIIeCCOB.

Takue pa3zpaboTKU NPUOIKAIOT CO3ZLAHUE CEPUNHBIX
TTIBPJl 1 ruriep3ByKOBBIX caMoJieTOB. C HUMU CTaHeT BO3-
MOSKHO He TOJIbKO TUIlep3ByKOBOe ABUKeHNe B aTMocdepe,
HO U 60JIee CJIOKHO OPraHU30BaHHBIE GOPMHBI ITOJIETA.

A3pOKOCMUYeCKNe ITOKATYIIKYU

Iumep3ByKoBOI caMOJIeT IETUT Ha BBICOTe 35 KM CO CKOPO-
cThio M=10, okoso 3 KM/ c. OH mpotizeT 1000 KM 3a MIATh
C IOJOBUHON MUHYT, HEIIPEePLIBHO CKUrasg TOILINBO
U UCIBITBIBas KOMILUIEKCHYIO HarPy3Ky Ha KOHCTPYKIIUIO:
TeILIOBYIO, CUJIOBYIO U BUOPAIIMOHHYIO. [IyOOKO BHU3Y pac-
KUHYIACch aTMocdepa; ee TOTOJHbIE SIBJIeHUS OJIeCTSIT CHU3Y
SIpKOI Gestecom TIeHKOM.

ATnapaT MYUTCA KaK CTPeMUTeIbHbIe CAaHU 110 MATKOMY
CHeTY, YIUIOTHS4 er0 M OIIMPasACh Ha 3TO YIUIOTHeHMe. M 11o3-
TOMY He IIPOBAINBAasACh B CHeT. ECI CHeXXMHKU 3aMeHUTh
Ha MOJIeKYJIBI Ta30B aTMocdepsl, KapTUHA OyJieT TOM Ke.
Tunep3ByKoBoOe ckKaTre CHU3Y allllapaTa YIIOTHAeT BCTpey-
HBIN BO3/IyX U IIOBBIIIAET ero aBaeHre. Ha aTo yIioTHeHIe
MOXHO oIlepeTbcsa. CXKaThIN BO3AYX LABUT HA allapar
CHU3Y BBePX, U B 3TOM CyThb U IIPUPOJA TUIEP3BYKOBOI
IIOLBEMHOM CUJIBL.

BMecTo TOro 4TOOBI JIeTeTh TaK JajIblile, caMosIeT 3a/ipal HOC
BBIIIe TOPU30HTA. CXKaTue BCTPEYHOI'O II0TOKA YCUINIOCh
BBIPOCIINM YIJIOM aTaKW; IaBJIeHNe BBePX HAMHOTO BBIPOC-
J10. OHO YBEIMYWIO BePTUKAIBHYIO IIeperpy3Ky U ITOTAIIUIO
camoreT BBepX. [leperpyska He Gosee 3g IIepeHOCIIACH Oe3
TpyZa, Oyydu cKopee pa3BledeHueM, yeM Irpobiemort. OHa
JlaBUJIa HeloJIro, cekKyHz 15-20. Tpaekropusd 3a 3TO BpeMsd
ILIABHO 33/PaIach KBEPXY, 0 KPYTU3HBI 45° K TOPU30HTY.
31ech MyTh caMOJeTa PAaCHpSAMUICA, HAKIOHHO U POBHO
YXOJIisl B UepHOTY Heba. Pe3Ko 1oracjivi OrHY coIlesl, CIOBHO
3Be3/J0YKU Ppopcaka UcTpeOuTeNs B HeOe I1ociIe BaeTa. J[BU-
raTesTy BBIKIIOUWINCh, U CAMOJIET ITOLe]I BBePX B CBOOOHOM
riosiete. Crabas IpoAoJIbHAs [Teperpy3ka TOpPMOKeHUS OCTaT-
KaMu aTMocepsl TIHYIIA OT XBOCTa K KabuHe. K coTHe Kiuto-
MeTPOB BBICOTBHI OHA He3aMeTHO Ilepelilla B HeBeCOMOCTb.



KdK 93TO A€JId€TCA I'MII€P3BYKOBbBIC TEXHOJJIOI'MA

_WN3o6paxkeHne npoeKkTMpyeMoro CBepX3ByKOBOIO MacCaXXMpCKO-
ro caMonéTta Yunxing KUTamnckom koMnaHmm Space Transportation
C Kpencepckom ckopocTbio 4900 km/u, unm 1360 M/c

3azpaB IyTh Ha 45° K TOPU30HTY, caMoJIeT 3aMeJJIVJI ABYDKe-
HHe TOUKU I10J, co00M Ha IToBepxHOCTU 3eMau. [IpocTpaH-
CTBeHHas CKOPOCTh rosieta 3000 M/ ¢ OTpa3uiach Ha ITOBEPX-
HOCTY 3eMJIU C KOCUHYCOM 45°, yMHOXas1cb Ha 0,71 11 cocTaB-
Jsist 2130 M/ ¢. Bpems iepemeteHust Ha 1000 KM 110 3eMHOT
IIOBEPXHOCTU BBIPOCJIO A0 IIOYTU BOCBMY MUHYT.

W 5T MUHYTBI He CKUTAIY TOIUIMBA U He HaTPy>Kalu CaMo-
JIeT CUJIaMU, HarpeBaMU U BUOpanusaMu. [IocTelleHHO «Che-
JIaChy» TPpaBUTAIIMEN BePTUKAIbHAA COCTABIAIONIAA CKOPO-
CTH, YTO O3HAYaJIO BBIXOJ B BePXHIOI TOUKY OTPOMHON
OaLTHCTIYeCKON TOPKU. B Hell cCKOpPOCTh caMosieTa cTala
YUCTO TOPU3OHTANTBHOM, PaBHSISACH TeM caMbIM 2130 M/ c.
HuskoopOuTanbHble CIIyTHUKU CTPEMUTENBHO IIPOHOCH-
JIMCh Ceryac IMIIbL HEMHOTIO BBILIE.

[paBUTAlIMOHHOE I10JIe IUIAHEeTHl, OOHYINUB BePTUKAIbHYIO
CKOPOCTB, C 3TOI'0 MOMEHTA Haya/Io BO3BPAIATh €e CTOJIBKO
Ke, CKOJIbKO Opao. IToje He ocTaBisieT cebe HUYEro OT B3s-
TOI CKOPOCTHU, B OTJIMYKeE OT cpezibl. OHO OT/aeT 0OpaTHO
BCe, He 3Had IoTepb. CKOPOCTh pocia 110 Mepe CHIKeHNs,
B KOHIIe TOPKU BePHYBIINUCH K IIOYTU UCXOLHOMY 3Haye-
HUI0. BO3MOXKHO, K 2600-2800 M/ ¢, Belb OCTaTKU aTMoCde-
PBI BHU3Y IIyTU BCe PaBHO IIPOSBUINCH U 3a0paiy CBOIO
JIlAHb HeOOJIBIINM TOPMOSKEHIIEM.

JBUTaTe1 BKIYWINCH OIHOBPEMEHHO C Ha4aJIOM BBIXOZA
13 HaKJIOHHOTO MK POBaHMA. 3aIlyCK BUTATeIA IIPU BXOZe
B IUIOTHBIE (JIOW BO3JyXa C OALINCTUYECKON TPaeKTOPUU
He nipobsieMa. He 3psI ¢ Hero HAUMHAIY ellle Ha 3ape paboT
¢ I'TIBP/l Ha aBCTpaJIMIICKOM IIOJIUTOHe ByMepa, menas mmep-
BBIe 3aIIyCKU I'MIIeP3ByKOBOIO IBUTaTesI B CBOOOZIHOM Bep-
TUKAIBLHOM MaZleHUU C KOCMUYeCKON BBICOTEL. [leperpyska
CHOBA He IIPeBBICUIIA IpYKeTIo0HbIe 3, BBITN0asI IIUKUPO-
BaHMe [0 IlepeXo/ia B TOPU30HTAIbHBIN I1OJIeT. BBV B TOpU-
30HT, caMoOJIeT Ha IIOJHON TAre JBUTaTeJIel Pa3oTrHaJCsI
10 6a30BBIX 3000 M/ c. BOCCTAHOBUB CKOPOCTH, OH IIOTIET
JIIbIIIe, TOTOBBIY K HOBOMY CyOOPOUTATEHOMY ITPBIKKY.

[Tacca>kupsl OOJMBIION AYTU

Pasyt caMo4yBCTBUA I1aCCAKUPOB IIePerpy3Ky CTOUT Orpa-
HUYUTH 3HaUeHUeM 3-4 g 1 BpeMeHeM B 15-20 ceKyH[.
dusnoNoruyecKy elicTBre TaAKOU Ileperpy3ku He OyneT
TPYAHBIM 1 He OCTaBUT IIOCJIECTBUN B OPraHU3Me 3,0POBO-
T'0 B3pOCJIOTO YesoBeKka. Ho oHa MoKeT 3a/jaTh orpaHuYe-
HU JJI JTIOfleVl C HapYIIeHHBIM 30POBbeM.

BennuunHy neperpysku MOKHO CHU3UTD, PACTIHYB BpeMs
ee nerictBus. Torja n3rud TpaekTopuu OyzeT 6osee TOITUM
U IJIaBHBIM. 3/1eCh HY>KHBI PACyeThl 110 AMHAMUKE I10JIeTa
U BBIOOD pellleHUI U3 MHOXKeCTBa BapuaHToB. ONTHMU3a-
Ius Neperpy3ku IIpU BXOZe B CyOOPOUTANIBHYIO TOPKY
U BBIXOJle U3 Hee OyZeT MHOTOCTOPOHHUM pellleHHeM:
U CHIDKAIONIYM HaTrpy3Ky Ha KOHCTPYKITUIO (3HAUUT, Tpebo-
BaHMA IIPOYHOCTH M Maccy camoJieTa), ¥ BIMUSIOUIAM
Ha JOILYCK ITaCCaKUPOB K I10JI€TaM II10 30POBBIO.

BaskHO OyzeT U YUCIO0 CyOOPOUTAIBHBIX TOPOK 33 OAUH
II0JIET, U3 KOTOPOTO OIIPeleTUTCS KOTUYeCTBO BO3/,eICTBUN
IeperpysKu, I10 JiBa pasa 3a KaKAyIo AyTy. A 4TO eCIU 3aMe-
HUTH IIOCJIeI0BaTeNbHbIe TOPKU OJHOM 001Ieii? JIjist 3TOro
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_MMnep3BykoBOV CaMONET, pa3pabaTbiBaeMbii,

$paHLy3CKMM rocyaapCTBEHHbIM areHTCTBOM
060pOHHbIX UccnepoBaHuii ONERA

TpebyeTcs ele OOIbINAsi CKOPOCTH IoJeTa. JIJIst JaTbHOCTH
2000 KM Hy’>KHa HavyaabHast CKOPOCTh YPOBHS 4 KM/ C, WU
M=13, a ;11 3000 KM He06X0UMO IIPUMEPHO 5,2 KM/ ¢, 3Ha-
JeHMe yrciaa Maxa npuoausuTcs K M=17.

JocTuyb TakuX 3Ha4eHUN yuciaa Maxa HaMHOIO TpyAHee,
veMm 10. Kazkzasg jo6aBouHast eqHUIIA M — 3TO pellieHue Bo3-
pOCUINX TPYAHOCTEN yIIpaBlIeHUs JBUTraTeJeM, POCT CUIO-
BBIX U TeIUIOBBIX Harpy3oK Ha KOHCTPYKIIUIO caMoJieTa.
A TaloKe U POCT Ileperpy3oK Ha BXOZie U BBIXOJe U3 T'OPKU,
I10 CUJIe WIN JINTeJIbHOCTU. BplcOTa rOopKY HAaUHeT BTOpraThb-
¢s1 B OOJIACTh HU3KUX OPOUT CITyTHUKOB C PUCKOM CTOJIKHOBe-
Huil. [ToaToMy BeposiTHee cepus CyOOPOUTATBHBIX TOPOK
B OMTHOM IIOJIETe: TO, UTO IO3BOJSIET CKOPOCTh 3000 M/ cC
U Iieperpyska 3g.

HeBecoMoCTh TOXe He Bcerza II0JapoK I I1aCCaKUPOB:
TOJIOBOKPY>KeHUe 1 TOIIHOTA, IIPUINB KPOBU K I'OJIOBE, UyB-
CTBO IIa/IeHUs B IIPOIIACTh U IIepeBOPOTa «BBePX HOraMU»,
IUCKOMQOPT B JKelyLKe U KUIIeyHUKe et cetera. Herarus-
Hble OIIYILIeHUsI Pa3BUBAIOTCA UHIUBUAYAIbHO, C Pa3HOU
CWJIOW U Ha pa3sHbIX MUHYTAX HEBECOMOCTU; y OJZHUX
UX He OY/IeT, y APYTUX IIPOSIBITCS I[eTbIM OyKeToM. Y aBTOpa
IIpU I1oJIeTaX Ha HeBeCOMOCTh Ha I1apy JeCATKOB CeKyH],
JucKkoMpopTa He BO3HUKaIO0. HO HeCKOJIBKO MUHYT MOTYT
CKa3aTbCs IUIOXO Ha KOM-TO U3 I1aCCaXKUPOB.

K TpyZHOCTAM UCIIOJIB30BaHUA TUTMEHUYCCKUX [1aKeTOB
B HEBECOMOCTU JI0OABUTCS Jipeiid BceX HezaKpeIUIeHHBIX
IIpeaMeToB. V3 KapMaHOB M He3aCTeIrHYTHIX CYMOYeK MOXKeT
BBIILIBITE U yIeTeThb cojepskuMoe. GUKcaIus maccakupoB
B Kpewiax Oy/ieT ZOTOTHSITHCS HEBO3MOXKHOCTHIO TIPUBBIY-
HOTO II0JIb30BaHU TyaJIeTOM, Jaske eCIU Ji0 Hero U yJaloch
OBI 106paThcsa. Y HEBeCOMOCTH OOJIbIIe CIeruPpUIecKIx
MOMEHTOB, YeM Y Ileperpy3Ku; 1 TO U APyroe IpuieTcs oTpa-
6aThIBaTh B ITO[POOHBIX PeIIAMeHTAaX /I ITaCCAXKUPOB.

BoeHnHnble 3aaun

Ha codeTaHuu crnenuanbHOUN adpOAWHAMUKYU caMoJIeTa,
TUIIeP3BYKOBOT'O PEXKMMA I10JIeTa U OLTUCTUIECKON TPaeK-
TOPUU MOXeT BO3HUKHYThb CyOOPOUTANbHAS aBUAIUS.
Ee camoJieThI OyyT JIETATh II0 OTPOMHBIM rOPKaM, UCIIOJb-
3ysl UX KakK 6a30ByI0 QUTYDPY ABIDKeHUs. JIjIs1 4Yero MOXKET
IIPUTOAUTHCS TaKOM popMar 1osera? CKOpOCTHAsA JOCTaB-
KaJIoflel akTyaabHa U B ITaCCAKUPCKUX ITepeBO3KaX, U TPU
ImepeGpoCKe BOEHHBIX. BO3MOXKHO, TOTpebyeTcs 1 ObICTpast
3a06poCcKa CPOUHBIX BOEHHBIX TPY30B.

B 60eBOM OTHOLIEHUU CyOOPOUTATBEHBIE TOPKU TOXKE MHTe-
pecHEL. /la, C MOCTOSTHHBIM CKUTaHUeM TOILIABA B aTMOC-
$epHOM IUIIep3BYKOBOM I10JIeTe IIPUIeTeTh MOKHO B IIOJI-
TOpa pa3a ObICTpee, YeM 110 BBICOKOM jiyre. C APyTO CTOPO-
HBI, TIa/leHre K PAaNloOHYy I[eJH C OOJBIION KOCMUYECKON
BBICOTHI 3aTPYTHUT ITepeXBaT caMoJieTa B IIyTHU.

BosbIas 5KOHOMUS pabOThI IBUTATEIIS IACT ellle OJTHO TIpe-
UMYIIeCTBO — BBIPOCIHIYIO B pa3bl AATbHOCTb IPU TOM
>Ke 3ar1ace TOILUIMBA. DTO OUeBU/IHOe IIPeNMYIIeCTBO BaXKHO
JUIsT JajJbHEW W CTparermyeckonn GOeBOW aBUAIUU.
A HEeCKOJIBKO CyOOpOUTATBHBIX TOPOK ITO3BOJIST BBIIIOJ-
HUTB 33/Ia4H1 B Pa3HBIX palloHaX 3a OJJUH BBLIET.

_TlMpoekTupyeMbIii NaccaXmpcKuii rmnep3ByKoBOM caMoneT
Stargazer koMnaHum Venus Aerospace co CKOPOCTbIO MonéTa
B 9 pas 6bicTpee 3ByKa

Jl1st 60eBOI 3aaUM BasKHO ellfe OJHO CBOMCTBO. s Gasiu-
CTUYEeCKOW pakeThl, 3alyckaeMon Ha 1000 kM, omrubKa
TOYKM BXOZla B aTMocpepy B 2-3 KM KPUTHUYHA: C TAKUM
OTKJIOHeHUeM IleJb He OyJeT rmopaxkeHa. [UIIep3BYKOBOM
caMoJIeT JIeTKO UCIIPAaBUT TaKkoe reorpapuyeckoe OTKIOHe-
HUe, HaKOoIIMBIIeecsI Ha CyOOPOUTATIBLHOM ropke. Jlist 3TOTo
OH BBIIIOJHUT He TOJIBKO Pa3BOPOT TOPKU B TOPU3OHT,
HO ¥ OJHOBPEMEHHBIN J0BOPOT 110 TOPU3OHTY (IO KypCy)
Ha Ilesb. 1 arepyromas mapa CeKyH/ IojeTa IIpuBesieT CaMo-
JIeT B TOUKY Ha3HaYeHUs.

CeropHsIIHYUE TPEAIIOCHLIKYI

[TpeochuIKy JyIst CyOOpOUTATHHON aBUAIUY BO3HUKAIOT
yKe cerofHs. Texacckast KoMITaHUS Venus Aerospace Ipoex-
TUpPYeT MacCaKUPCKUN TUIIeP3BYKOBOII caMoJleT Stargazer
c nepcrektuBHbIM [TIBPJI VDR2 ¢ Bpamarolerics [eToHalu-
OHHOIT BoJIHOM. [To 3asiBIeHUSM KOMIIaHUU, CaMOJIeT CMO-
>KeT JIeTeThb CO CKOPOCThIo M=9. 3To 3ByUUT BeChMa HOBAaTOP-
CKU, I KOMIIAHUS y3Ke TIPUBIEKIA B TPOEKT OKOJIO $53 MITH.
A cornacHo 6putaHckoit Times, YipaBieHUe TPaskIaHCKON
aBUAlNY BeTMKOOPUTAHUY U3ydaeT BIUSHIE CyOOpOUTAIb-
HBIX ITOJIETOB Ha OPTAaHU3M UeoBeKa. B myOIuKaIum sXypHa-
Ja Aerospace Medicine and Human Performance roBopurcs,
4TO GOJIBIIUHCTBO JIOZEN CIIPABATCS C Ieperpy3KaMu
BO BpeMsI CyOOPOUTATBHBIX ITOJIETOB, XOTS MOTYT BO3HUKATh
«IIOTEHITUATHHO ITPOOIeMHBIE PUINOTIOTITIECKIE PEAKITULY.
«KomMepueckue cybopOUTANTbHBIE TIOJNETHI TellePb JOCTYII-
HBI JJIS TypU3Ma U HayYHBIX UCCIe0BaHUN. B KoHeuHOM
UTOTe OXKUIAeTCsI, YTO OHU IIPeBPaTSATCS B UPe3BBIYANTHO
OBICTpBIe IyTEeNIeCTBUS U3 TOUKU CTAPTA B IIYHKT Ha3HaUe-
HUA — HanpuMep, us JlougoHa B CuHel MeHee 4eM 3a J1Ba
Jaca»,— TOBOPUTCA B cTaTbe. CerofHs nepeset u3 JIoHI0Ha
B CuiHel 3aHMaeT OKOJIo 22 YacoB.

Joxrop Partan AHZepTOH, MeAULIMHCKUIN PYKOBOAUTENb
OTZlesIa KOCMUYeCKUX I10JeTOB YIIPaBlIeHUs TPaKIaHCKOM
aBUaIuy, 3asgBuwiI Times, 4TO «3TO IBHO He Hay4YHas paHTa-
CTUKa U TPOU30IJIeT ropa3/io paHblile, YeM JIOAY JyMAaIoT...
OIlpeJieIeHHO MeHee UyeM yepe3 J1ecsiTh JieT». He GyzeM olle-
HUBAaTh ONTUMU3M CPOKa B ZeCATh JIeT, HO OTMeTUM, UTO
MUJIOTHPYyeMble CyOOpOUTATbHBIE KPUBBIE OOIBIION ITTUHBI
IpopabaTHIBAIOTCS CIIEIUATICTAMU.

dopmar rmosera B BUJie Cy0OPOUTATHEHBIX TOPOK, OTTUCAHHBIN
3/1eCh, CTaHET BO3MOXKHBIM C IIOSIBJIeHMeM MOIUTHBIX TUIIep3-
BYKOBBIX IBUTaTeJIell 1 CAaMOJIETOB Ha UX OCHOBe. Eciiu Takue
TOJNIeThl CTaHyT TUIOBBIMU JJIS CIHeIIUalUu3WPOBAHHBIX
TUIIeP3BYKOBBIX CAMOJIETOB, MOYKHO TOBOPUTH O IOSIBJIEHUU
cybopOuTanbHON aBuanuu. Ee IpenMyIecTBa He MCUepIThl-
BaIOTCs HAOOPOM, 3aTPOHYTBHIM B 3TOU cTarhbe. [Ipoune BO3-
MOXHOCTU CyOOpOUTANBbHONW aBUAIUMU OYyJIyT 3aBUCETH
OT KOHCTPYKTUBHBIX CXeM CaMOJIETOB U UX KOHKPeTHBIX
XapakTepucTuK. CPOKM MePBBIX MACCAKUPCKUX ITOJIETOB
CyOOPOUTATHEHOM AaBUATIMY BPSIJ JIU TIOJIAIOTCS CETOTHS TOY-
HOMY ¥ BepHOMY IIPOTHO3MpoBaHUI0. Ho Hayuaso IyTy K HUM
yKe IIPONJIeHO.

HUKOMAI LIbIF'VIKATO,

aKageMuK POCCUINCKOW MHXXEHEPHOM akagemMmm
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3anaTtka on4g Mo3ra

YyeHble [NprBOIKCKOro MCCNeaoBaTe IbCKOro MeamLUMHCKOro yHmnBepcuteta (MNIMY) nokasann,
UTO MCKYCCTBEHHO BblPaLLEHHbIE KIETKM FONTOBHOIO MO3ra pearvpyroT Ha UMMYIbCbl aApyr apyra. Cevdac naet
Ba>XKHbI SKCMEPUMEHT: KaKOBa YyBCTBUTENIbHOCTb MCKYCCTBEHHbBIX HEVPOHOB K TOKCUYHbBIM BELLECTBAM.

Jlaboparopus HelpouHkeHepuu u Jlaboparo-
pUs CTOXaCTUYeCKUX MYJIbTHUCTaOMIBHBIX
cucteM HHI'Y um. Jlo6aueBcKOTO paboTaIOT HAJL
COIIpsiKeHUeM JKVBOM HeVIPOHHOY CeT! U HeXXU-
BBIX MEMPUCTHUBHBIX YCTPOMCTB. MeMpPHUCTO-
PBI — 3TO CUCTeMa aHaJIOTOBBIX 2JeMEeHTOB
CIIaMAThIO, KOTOPas MOXKeT UMUTUPOBaTh PyHK-
IIMY )KMBBIX HEIPOHOB U CUHAIICOB U CIYXUTh
KaK aHAJTOTOBOW CHUCTEMOU 06paboTKU UHPOP-
Malli¥u C HEMPOHOIIOZOOHOM CTPYKTYPOU, TaK
U JaTYNKOM 3JeKTPOPU3MONIOTNIeCKON aKTUB-
HOCTH >KMBBIX TKaHel C BO3MOXKHOCTBIO OHO-
BpPeMeHHOI'0 HaKOIUIeHUs M dHePIrOHe3aBUCU-
MOTO XpaHeHUsI UHPOpMaIUu.

HaHoMO3r Ha MUKPOOIIOfleuKe
OKCIIepUMeHTHl B HeMPOOMOJIOTUHU C IleJbI0
JI0OKa3aTh JKM3HECIIOCOOHOCTh UCKYCCTBEHHBIX
HePOHOB M HalIM4Me Y HUX TeX e PYHKIIUM,
4TO y HACTOSIIMX, HUXKEropoACKUe y4deHbIe
Hayau eme B 2010 rozy. Torja oHM HaYaIU pa3pabaTblBaTh MyJIBTUIIEKTPOJI-
Hyto Matpuny (Multielectrode Arrays, uwiu MEA cucteMa), puKCcUpyIOuIyo
in vitro akTUBHOCTDb HEMPOHOB B CAMOOPIraHU3YIOLelicsd HeOJHOPOAHOM Hell-
pocetu. CerofiHsl OHU paboTaIOT C TaK HA3bIBaeMbIMU HelpOoTruOpUIHEIMU
CHACTeMaMH, B KOTOPBIX HeTPOMOPQHBIe YUTIBI CBA3aHBI C KUBBIMU HePBHBI-
MU KJIeTKaMu. VICKycCTBeHHBbIe HeMIPOHBI OHU BBIPAIUBAIOT B CUJIMKOHOBBIX
4MIlaX Ha MUKPO2JeKTPOAHBIX MaTpUIlax.

YHUKaIbHAd CTPYKTypa YUIIOB C MUKPOPIIONTHBIMU KaHaTaMU I103BOJISET
paszenuTh ceTh Ha JBe, CBSI3AHHBIX MeX/y cOOO0Il Tak, YTO BO3ZHUKAIONIAS
B OJJHOM CeTH («<MCTOYHUK») O10aIeKTpUYeckasi aKTUBHOCTE PacIIPOCTPaHseT-
Cs1 B IPYIYIO CeTh («IIPUeMHUK»), HO He 06paTHO. TaKuM 06pa3oM, TOBOPSIT yue-
HBIe, y/IaeTcs JOCTUTHYTh MOZIe/INPOBAaHN HallPaBIeHHOM Ilepelaull CUT'Ha-
JIa MeX]Iy CBA3aHHBIMU HeIPOHHBIMU CETSIMU iN Vitro aHaJIOTUYHO MepapXu-
YeCKUM CBA3IM MeXy Pa3INUHBIMU CTPYKTypPaMU MO3Ta YesJoBeKa in vivo.
Co CTOPOHBI MaTpHUIla BEIIIAUT IIPOCTO. YUII COBMeIeH ¢ MUKPO3JIeKTPO-
JIHOUM MaTpuIlel 13 60 3JIeKTPOJIOB, TaK YTO MOXKHO PeTrMCTPUPOBATh CUTHA
CHelIpOHOB B 00e1X CeTsIX C BLICOKMM BPeMeHHBIM pa3pellleHeM U I10aBaTh
9JIeKTpAYeCcKye CTUMYJIBI B BbIIeJIeHHBIN y4aCTOK HeTPOHHOM CeTH, BbI3bIBas
OTBeT B BUJIe IaYKU UMILYJIbCOB, TeHepUpyeMOM HeKOTOPBIM II0JMHOKeCTBOM
HeNPOHOB ceTU. OLHAaKO IIpOTeKalollyie BHYTPU IIPOIIeCChHI CIOXKHBI.
CormpsikeHHe TaKOV JKUBOYM HeMPOHHOM CeTU € UCKYCCTBEHHOUN MeMpPUCTHUB-
HOM CeThIO IT03BOJIsIeT PeaJn30BaTh alallTUBHOE yIIpaBleHre GYyHKIMOHAIb-
HBIM COCTOSTHUIEM JXMBOM HEMPOHHOM ceTU. Tak, Ipu paKTUIeCKOM Hapylle-
HUU CBS3e MeXXIy ABYMSI HeIPOHHBIMU CETSIMU CeTh CII0COOHA KIaccuuIry-
pOBaTh CUTHAJ C CeTU-MCTOYHUKA» C BBIIeIeHNEeM ITaTTepHa aKTUBHOCTH,
KOTOPBIN JIOJKEH BBI3BATh OTBET B CETU-ITPUEeMHUKe». CTUMYISIIUS CUTHA-
JIOM MCKYCCTBEHHOW CEeTU K SKBOM CETU «IIPUEMHUKA» BHI3BIBAET OTBET CETH,
I1OI0OHBIN TOMY, YTO ObLI OBI IIPY ITepe/iayue CUTHAIA U3 SKUBOY CeTH UCTOUHU-
Ka JIo HapylIeHUs CBI3el.

«Takme 61OCOBMeCTHUMBIe MUKPO2JIeKTPOHHBIe CUCTeMBI, Hapsly C HOBBIMU
OHOTeXHOJIOTUSIMU, MOTYT 00eCIIeUNTh IIPOPHIB B 00JIaCTU HEPOIIPOTe3UPO-
BaHUS C BAXHBIM KOHKYPEHTHBIM IIPeMYyIeCTBOM,— OOBSICHSIET IIpodeccop
[MMMY WpuHa MyxuHa.— MUHUATIOPDHBIN OMO3JeKTPUYECKUN CEHCOP
Ha OCHOBE MUKPO- 1 HAHOCTPYKTYP MEMPUCTOPa C BO3MOKHOCTBIO XpPaHEHU
U1 00paboTKN CUTHAJIOB Pa3IMYHBIMU CIIOCO0AMU, BIIIOYAs IIOXO/bI IIPsI-
MO 1 OOPATHOM CBSI3U, MOXKeT CIIYKUTh aKTUBHBIM HePOUHTepdeicoM IS
VHTEJIIeKTYalbHOTO KOHTPOJISI M yIIPaBIeHUsI HeIPOHHBIMU CTPYKTypaMu
IIpY IIOBPEKeHNUY JKUBO MaTepruu» VIHBIMU CJIOBaMU, TOBOPUT IIpodeccop
MyxuHa, He)XUBOUM MaTepual MOXXeT IIOBTOPUTh CUTHAJIMU3AIIMIO KUBOTO!
V 1oMOYb JXUBOM CAUCTeMe B TPYAHYIO MUHYTY ee XXU3HeleaTeJIbHOCTH.
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__MynbTranekTpoaHble MaTpULIbl PEFMCTPUPYIOT UMMYJIbChl TabopaTOPHbIX HeMpoceTel

BHYTPUYEPEINHAA
OEMOIrPA®UA

Haww Mosr coctout

13 NpuMepHO 86 Mnpa,
HEMPOHOB, KOTOPbIe
06pasytoT Mexay cobom
TPWIIMOHbI CMHaM-
TUYECKMX CBA3EMN.
Mepepnava curHanos

B MO3re — 37O coue-
TaHVe SNEKTPUYECKMNX
VIMIMYSIbCOB W XMMNYECKMX
peakumi. dnekTpude-
CKMe CHHanCchbl (Lenesble
KOHTaKTbl) — 6onee pen-
KM, HO CBEPXObICTPbIN
Crnocob cBsA3K, korga
HEMPOHbI CUHXPOHM3U-
PYIOTCS 3a CYET NMPSIMOro
MOTOKa MOHOB, TO €CTb,
Mo CYTW, ANEKTPUYECKOro
TOKa. HeMpOHbI BbICOKO-
crneumanvanpoBaHHble
KIIETKW, X 06pasoBaHme
13 HENMPO6IaCcTOB Mnpe-
KpaLLaeTcs BCKOpe rnocrne
POXOEHWS YenoBeka,

1 MOTOM Ha MPOTSHKEHUN
BCEW HaLleM XM3HW HOBbIX
HEMPOHOB HE BO3HUKAET.
B nabopaTopHbIX Kysb-
Typax HEMPOHbI MOTyT
pacT 1 yCTaHaBMBaTb
Opyr C APYroM HOBble CU-
HanTuyeckue cBs3n. Tak
B NMpo6upke nosny4vatoT
Mofenb y4acTka Mo3ra,
KOTOpasi MOXET MPOXUTb
[0 HECKObKMX MEeCSILIEB.

YdeHBIe He IIePBBIN I'0J| U3y4alOT paslInyHbIe
BO3MO>XHOCTU UCKYCCTBEHHBIX HEMIPOHOB B IIPO-
6upkax. Ceituac BJyabopaTopusX yHUBepcuTeTa
(ITIMY) unyT sKCIIepUMEHTHI C 11eJIbI0 OIleHKU
CIIOCOOHOCTHU JUCCOLMUPOBAHHBIX, TO €CTh
OTJeTbHBIX NCKYCCTBEHHBIX KIETOK I'OJIOBHOTO
MO3ra Ha 4uIle OIlpe/lesITh TOKCUYHEBIe Bellle-
CTBa B OKpYy>Kalole cpezie. «OHU JOJKHBI BBIPa-
6aTeIBaTh UMMYHUTET K HUM. DTOT dKCIIepU-
MEeHT IIPOBOJUTCS JJISL TOTO, YTOOBI BBIABISTH
B BO3/lyxe HEMPOTOKCHUYHBIE BellecTBa HEMU3-
BeCTHOTO IIPOUCXOXKIAeHU»,— ITosCHsAeT VipuHa
MyxuHa.

HenpoceTs MOBBINIAET UYYBCTBUTEIBHOCTD
JaHHBINI 9KCIIePUMEHT OBLI IIPOJOJIKUTENb-
HBIM, OH Haydajcs enfe B 2010-x rojax, cermyac
YT HOBbIe HAyYHBIe SKCIIePUMEHTHI. [oToBUT-
€51 €T0 BTOPAst YaCTh, Y>Ke Ha CTBOJOBBIX KJIeTKaX
yejoBeKa. Iloka MCKycCTBeHHBIE HeMPOHBI BOC-
IIPOM3BOJAT CaMble IPUMUTUBHBIEe QYHKIIUY, HO B Oy/ylleM HOBBIe «deJoBe-
YeCKre» HePOHBI MOI'YT IIOMOYb JIOJAM C IIOPAa’KeHUAMU TOJTOBHOTO MO3Ta
U IIeHTPAJIbHON HePBHOM CUCTeMBI, B OYKBaIbHOM CMBICIE 3aMeHsIsI OTMep-
1rye TaM KJIeTKMU.

Jlnst aToro yuensie [TIMY 6yayT paboTaTh HaJl UHHOBAIITMOHHOMW METOIUKOMN
JUISL BBIABJICHUS JyYIINX JIeKapCTBEHHBIX MapIIPYTOB JII BOCCTAHOBIEHUS
JIIOJIeN ¢ HapyleHUsIMU paboThI ToJIoOBHOTO Mo3ra, [THC u B ieueGHBIX IPO-
Ieccax oT TpaBM. [lepBble HayYHBIe UCIIBITAHUSA YoKe UAYT, HO II0Ka OHU BeAyT-
Cs1 Ha KIeTKaX 3apojiblielt Mblieil. YToObI pa3paboTaTh aHAIOTUYHBIE UCKYC-
CTBeHHBIe HeMPOHBI /IS peabUINTalliY YeJ0BeUeCKOoro roJIOBHOTO MO3ra,
y yesoBeKa 3a0epyT CTBOJIOBBIE KIETKU.

«CTBOJIOBBIE KIETKU — 3TO KIETKU, KOTOPBIe CJIy>KaT OCHOBOM JIJIsL pereHepa-
iU JPYTUX KJIETOK YeJOBeYeCKUX TKaHell U OpraHoB. HelIpOHBI MBI I1OJIY-
YUM BJIab0OPAaTOPHOU cpeJie U3BeCTHBIMY CII0COOaMU FeHHOTO ITepeIliporpaMm-
MupoBaHus. ClieylolmuM Iarom OyzeT BeIpalliBaHUe U3 MULINAPJOB Kile-
TOK HeIPOHHOM CeTH, U3ydyeHue Iepefaull CUTHAIOB MeXKy HUMU U B3aUMO-
JIeYICTBUA pyT C IPyroM»,— roOBOpUT MipruHa MyxuHa.

Hayuynas pa3paboTka MOXKeT IIOMOYb B HelIpOpeabINTAIIUY JIIoJleH, CTpasia-
IOIIMX Pa3HBIMU BUAAMU JeMeHIIUU, IIPU KOTOPOU CUHANITUYeCKUEe CBA3U
0c1abeBaloT WX BOBCe McUe3atoT. K cienyronieit 3uMe Baboparopusx [TMMY
coBepIIaT 3a060P CTBOJIOBBIX KIETOK ¥ OOJBbHBIX AJIBIITeNIMePOM U OIIPeZeIsT,
MOJKHO JI CGOPMUPOBATH HOBYIO, [I€PCOHAIBHYIO, HEMPOCETD 13 CTBOJOBBIX
KJIeTOK 00JbHOTO YesoBeka. CTBOJNIOBBIE KIETKU IIOMECTST B IIUTATeIbHYIO
cpesly, B TeueHUe HeCKOJbKUX MecsIleB yueHble OYAyT PacTUTh U3 KIeTOK
HMCKYCCTBeHHBIE HeTPOHBI U CJIeIUTD 32 HAHOIIPOI[eCCAMU.

CoslaHre pyKOTBOPHBIX HellpoceTell MOTYT IIOMOYb TaloKe OOJBbHBIM, CTPaia-
IOIIUM MeHTIbHBIMU 3a00IeBAaHUSIMY, U UHBAINIAM, KOTOPBIM PYKU ¥ HOTU
3aMeHAIOT IIpoTe3bl. VIHOIZa ITpU TpaBMe U JUPPY3HBIX ITOPAKEHUAX YaCTh
Mo3Ta IIPOCTO yTpauyuBaeT CBOM Hellpobuosorndyeckue GyHKIIUU, 00pasys
CBOeOOPAa3HBIN HApOCT 6e3 HelTPOHOB. C Ncue3HOBeHeM KOHeUHOCTell MHBa-
JIUJBI TTOJTyYaloT IIPOTe3, KOTOPHIN IyOaupyeT GYHKIIMY yTpaueHHOM YacTH,
HO He JlaeT YyBCTBUTEIBHOCTU. KIIeTKM TOI0OBHOTO MO3T'a He pereHepUPYIOTCH,
U BOCCTAaHOBJIEHUE MO3Ta B OT/ieJIe, OTBedaloll[eM 3a YyBCTBUTEIbHOCTh KOHeY-
HOCTH, He IIPOUCXOIUT.

Eciu ke yacTcs BBIPAaCTUTh HEMPOCETDb U3 YeT0BeUeCKUX CTBOJIOBBIX KIETOK
B JIaOOPATOPHBIX YCIOBUSIX, TO OTeUeCTBeHHAsI MeUI[HA II0JyINT HOBbIE
UHCTPYMEHTHI BJIeUeHNU U peabIINTAIIuY O0NbHBIX HellpojiereHepaTuBHEI-
MU 3200JIeBAHUSIMU U UHBATUIOB, CUMTAIOT B I[IpUBODKCKOM U CCIe0BaTeNb-
CKOM MeIUIIMHCKOM YHUBEPCUTETE

AHHA TEPOEBA
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POHbI N HAE€3OHUKWU

KpacHogapcKkas KoMMaHus «J1eTam 1 cMOTpY arpo» (pe3naeHT « CKOMKOBO»)

pa3paboTana YHWKabHbIV CMOCOb BUONOrMYECcKOM 3aLUTbl PaCTEHUN.

B Mupe HaceKOMBIX Cyl[eCTBYIOT CBOU XUIITHUKU
U TpaBosiIHBIe. XUIIHUKY, IT0ealollyie COPOJU-
4Yell, Ha3bIBAIOTCI SHTOMOparamMu. VIX UCIOAb3yIOT
JUISI 31U THI CeJIbXO3KYABTYP OT HaCeKOMBIX-Bpeau-
TeJlell — TAKOB OJUH U3 METOZOB OMOJIOTUUECKOM
3alUTHl pacTeHUI. VIMEHHO 3TOT MeTOJ, CTall
YacThIO JIesITeIbHOCTU KOMITaHUU «JleTall 1 CMO-
TPU arpo».

Metoz nipoBepeHHBIN. B KuTae HaceKoMbIX, B 4acT-
HOCTU MYypaBbeB, UCHOJB30BaJU IS 3alIUTHL
IIUTPYCOBBIX elife B IV Beke. HayUHBI ITOAX0/ K 6110-
JIOTUUeCKOMY KOHTPOJIIO Havyal pa3BuBaThcs B CIITIA
B KoHIIe XIX Beka. Celiyac 3TOT MeTOJ| Ipuobpes
0CO0OYyI0 aKTyaTbHOCTD, IIOTOMY YTO HaCeKOMBbIe-
BpeIUTENN BEIPAOOTAIN PE3UCTEHTHOCTh K MHCEK-
TUIAIaM — SITOBUTBIM BellleCTBaM, KOTOPEBIe ualie
BCET0 UCIIOJAb3YIOTCS Ist 00PBOBI C HUMU, He TOBO-
Ps yke 0 TOM, UYTO XMMUYeCcKre CpeicTBa HAHOCST
HeIIOIIPaBUMBINI BpeJ, IPUPOZe, OTPABISS BOLY,
3arpsI3HSS IIOYBY, CHUIKAs ILIOLOPOAUE 3eMesb
U yOMBasi SKUBOTHBIX, B TOM YUCJIE TITUIT U ITYeJ.
HoBusHa mozaxoza KoMaHZAbl «JleTal U CMOTPU
arpo» — B IpUMeHeHUU OeCIUIOTHBIX JeTaTelb-
HBIX aIlllapaToB st 00paboTKU MoJel 3HTOMOda-
ramu. DpPeKTUBHOCTh TAKOTO KOMILIEKCHOTO 10
Xo/a K 60pbbe c BpeauTenaIMu gocTuraetr 95%
U B HEKOTOPBIX pPeTMOHaX HAMHOTO IIpeBbIIIaeT
ToKa3aTeny XMMUYeCKUX IIperaparosB.

Unes

Vess COEIUHUTD CETbX03HAYKYy U OeCIUIOTHYIO
TeXHUKY IIPULLIA B TOJIOBY ULE0JIOTY, OCHOBATEJIO
UTeHepaIbHOMY IV PEKTOPY KOMIIaHUU, ITpeJcesa-
Temio Coio3a 6eCHUIOTHON CeTbCKOXO03SICTBEH-
Hou aBuanuu Poccuu Bacunuio [ITuneiny, o ciie-
[IUATBHOCTU UHXXeHePy-MeXaHUKY 110 O6eCIIIIOT-
HBIM JIeTaTeJIbHBIM annaparaMm. OH J0JTr0 3aHU-
Majicd ucnonb3oBanueM BIUIA nig MoHUTOpUHTA
JIOTI 1 H/IOTeHHBIX IIPOIIeCCOB Ha Geperax Mopew,
HO B 2013 roxy eMy Ha Ivia3a IIOIIJICS OTYeT 3apy-
0eXXHOM KOHCAITUHIOBOW KOMIAHUU O TOM, UTO

B YEM OT/IMYME OT CYLUECTBYIOLWUNX PELLEHUA
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BN MakcumarneHo Noxo Xummnueckme Buonoruyeckue
W MakcumarieHo xopowo npenapatbl npenapatbl
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_Ecnn B 6opb6e c Bpeputenamm
He MOMOraloT MHCEKTULIMADI —

NoMoryT sHToModaru

-

CeJIbCKOe XO3AVCTBO — HEeBePOATHO IIePCIIeKTUB-
Hasg 00JacTh IpUMeHeHUs OeCIUIOTHUKOB,
U OH PelllNJI 3aHATh CBO@ MeCTO Ha 3TOM pacTylleM
PBIHKe. V Tak COBIIAJIO, YTO OYKBAJIBHO Uepe3 I1apy
HeJlelb eTo IIPUIIACIN YY4acTBOBATh B JIHe 1104,
KOTOPBIN IIPOXOJ U B OLHOM U3 X0341CTB KpacHo-
Jlapckoro Kpasi. <Mbl B3sUIM IIapy JJPOHOB U IToexa-
J1,— BcnoMuHaeT Bacwinii [ITunipia.— TaM K HaM
rojoues] NapeHb U CIIPOCUI: ,A UTO YMeIOT Balllu
IpoHbI?“ — JleTarh U CHUMAThL". — ,JKaib! — cKa-
3aJI ITapeHb. — BOT ecii 6BI OHU yMeIU BHOCUTH
Tpuxorpammy!“» Tpuxorpamma — 3T0 KpOXOTHOE
HaceKoMoe, KOTOpOoe YHUYTOXKaeT AnIla Jelrye-
KPBLIBIX Bpexutenenn. U IITULIBIH 3aropeiucs
ujeell Hay4YUTh JJPOHBI «OMPBICKUBATH» IIOJS
9HTOMOJaramu.

Ho c yero Hauartws? Hu Bacuaum IITuiibIH, HU ero
naprtHep Anekcenn OpelleHKo, ceryac KomMmepye-
CKUJ AVPEKTOPp KOMIIAHUY, He UMeI HUKAKOIO
OTHOILIEHY HU K CeTbCKOMY XO34VCTBY, HU K SHTO-
Mosoruu. I oH1 06paTUanch Bo Bcepoccumckum
HUW 6uosornyeckoit 3auThl pacteHun B Kpac-
Hozlape. B 001eHIY ¢ YHTOMOJIOTaMU BBISICHUJIOCH,
4TO BHeCeHHe JHTOMO(aroB IIoJpasyMeBaeT
CBepXMajble NO3UPOBKU. [IpOH HAealbHO MId
9TOrO ITOAXOANT: OH II03BOJIAeT BHOCUTD IIpelapa-
TBI TOUEYHO, TOYHO U B TPYAHOAOCTYIIHBIX MeCTaX.
Tax B 2017 rozy uzest o6pesia peaibHbIe OUepTAHUS
U IIPeBPaTUIACh B IIPOEKT.

MeTton

«CeroHsg Hallll SHTOMOATrU CIIPAaBILIOTCA C 463
BUJIaMU BpeluTelel,— paccKa3blBaeT TeHIupeK-
TOPp Jleranm u cMoTpu arpo“.— M3 HUX caMble 3KO-
HOMUYECKM 3HAaUYNMble — YellyeKphLable. K HUM
OTHOCSATCS BCe BUJBI COBOK, a TAKJKe MOJIY, OTHEB-
xu. Hanpuwmep, y coBku 1035 BUAOB U IIOUYTU
300 TBIC. IOABULOB, MHOTME U3 KOTOPBIX IIPeJ-
craBleHbl B Poccuu. OCHOBHBIE BpeAUTENU
B IIOCIeHYEe TOABI — 3TO XJIOIIKOBAs COBKA, COBKA-
ramMMa, IyToBOM MOTBLIEK, KyKyPy3HBI MOTBLIEK,

OrMbIT YCMELHOW MHTPOLYKLIMN SHTOMODATA

B necax ¢ yyactmeMm kawTaHa Bokpyr Coum 6bin 0O6HapY>XeH OnacHbIi MHBa3MBHbI AeHAporapa-

3UT — BOCTOYHAs KalTaHOBasi OpPeEXOTBOPKA. YUeHble 6bICTpO MOHANN, YTO 60pOTbC9| C Hew ¢ no-

MOLLbIO NEeCTUUMOOB HE MONYYNTCA.

Torpa 6bin npoBeneH aHaIn3: HAaCKOJTIbKO OMacHbIM CTaHET UHTPOAOYKUMA CrieUnanm3npyrowerocs

Ha opexoTBoOpKe MapasuTouaa Torymus sinensis. YueHble MNpuLLIv K BbIBOAY: TOPUMYC He MNpes-

CTaBndeT yrpo3bl COYMHCKNM NieCaM, YTO noaTeep>Xaann 1 apyrme ciydam MHTpoaAyKUnM aToro

3HTOMOGara B pasHbix CTpaHax, Kyaa NpoHuKarna KalTaHoBas opexoTBopka. [Moatomy B 2021 rogy

B Poccum Takke 6blna npoBeaeHa MHTPoAyKUMS TopumMyca. Ee pesynbtaTbl Mo cocTosHUio Ha 2023

rof elle cnabo BMAIOT Ha MOMYNALIMIO OPEXOTBOPKM, HO TOPUMYC HaTypanv3oBascs YCreLHo,

1 MOXHO HaOesaTbCs, YTO Yepes HECKOSIbKO NIET, Kak W1 NPy MHTPOOYKLMM 3TOro SHTOModara B Apyrmx

CTpaHax, OH HaYHET YCTELWHO PerynMpoBaTb YNC/IEHHOCTb XO35MHa — OPEXOTBOPKM.

Bbinyck TOpyMyca B 04ary BOCTOYHOW KalITaHOBOV OPEeXOTBOPKM CTasl MepPBbIM OMbITOM peasibHOro

NpUMEeHeHMA Ha NpakTke MeToda NHTPOAYKUNA 3HTOMO¢aI’OB KakK OOHOro 13 BaXXHbIX NpMeMoB

6uonormuyeckomn 3alMTbl ecoB. MeTon, AOMKEH CTaTb MaBHbIM npwv N1aHMpoOBaHUKM U NpoBeAEHUN

Mep 3almTbl OT HOBbIX OEHOPOPUIIbHBIX MHBAMOEPOB, MPOHMKaoWMX B eca Poccuu.

Mo MaTepuanam Anekces THUHEHKO, BCepoCcCUMCKMIM HayUYHO-MCCNEnoBaTeIbCKUN MHCTUTYT Nleco-

BOACTBa U MeXaHn3aumn necHoro XO35MCTBa
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aKalnueBasg OTHeBKa, IIOJCONHEYHUKOBas OTHEBKA,
a TakoKe T/, TayTUHHBIN KIell, TPUIIChl. COBKU eAT
BCe: KyKYPYy3y, IOACOJHEUHUK, HYT, CaAXapPHYIO CBEKILY.
Bcero Hamu sHTOMOJArM 3alIMIAIOT OT BpefuTeaen
18 KyIbTyp».

Bpendar ypoykaro I'yceHUIIBI, U IIaBHAs 3aflavya CIelua-
JIICTOB KOMIIAHUU — He JOIIYCTUTb UX IOABICHUS.
«Y HaC IpeBeHTUBHBIN MeTO/, 3alllUThI, — IIOAYePKUBa-
eT IITunerH. — [103TOMY MBI UCIIOJIB3yeM TPUXOI'PaM-
My — OHa YHUYTOXaeT 50-70% U1 Bpeguresnein». Ecim
I'YCeHUIIBI BCe JKe ITOSBIJINCH, B JIeJI0 BCTyIaeT rabpo-
6paxoH xebeTop. JINUNHKY 3/1aTOINIA3KN OOBIKHOBEH-
HOM YCIIeIHO UCTPebISIOT KakK B3POCIBIX 0CObell TN,
TPUIICOB 1 IIAayTUHHOTI'O KJIeNa, TaK U A11la KOJIOPaACKO-
ro XKyKa — OIlaCHOTO BpejuTens Kaprodess. «Ceirgac
Hallla KOMIIAaHUSA — CaMBbI KPYIIHBIN IIPOU3BOAUTEND
3J1aTOIIA3KU U rabpobpakoHa B PO, — roBoput Bacuiuit
[TTubiH. — YacTh sHTOMOJATOB 3aKyItaeM B [leHTpannb-
HOWM A3UU, 4aCTh — B IPYyrux jJaboparopusx Poccumn,
4TOOBI OOHOBJIATH TeHETUKY Halllero 6a30BOTO CTaza
HaCEeKOMBIX».

[IpuMmeneHue

PaGoTa HauYMHAeTCsI, KOT/IA II0OCEBHI TOJIbKO B3OILIN.
i KyKypys3bl, HallpuMep, 3TO 6-8 Iiap JIUCTheB.
B 5TOT MOMEHT cliefuanucThl «JleTall 1 CMOTPU arpo»
BPYUYHYIO PacCTaBAsAIOT pepOMOHHBIE JOBYIIKU.
YcTpoeHBI TaKue JOBYIIKM IIPOCTO: KapTOHHBIN
JIOMUK, y KOTOPOTO OTKPHBITHI ]B€ CTOPOHBI, KJIeeBO
BKJIQJBINI U HAa HeM $epPOMOHHBIN JUCIeHCcep, KOTO-
PBI IIpUBJIeKaeT CaMIOB HAaCeKOMBIX-BpeJLUTeNen.
HacexoMble eTAT Ha $epOMOH U IPUIUTIAIOT K Kilee-
BOMY CJIOIO. 3aJiaya JIOBYIIeK — OIlpele]UTh Havalo
MacCCOBOIO JIETa BpefuTeaerl U MacCOBOU AMIleKIa-
KU. «B JIOBYIIKU JETAT caMI[bl, — OObscHseT [ITu-
IBbIH. — Y COBKM, HallpuMep, Ha OJHOro camua 20
caMoK. Eciiu MBI 32 HOUb IOMMaIU 5—7 caMI[OB, 3Ha-
YUT, Yepe3 HeLeJI0 HauHeTcsl MaccoBbIM JIET. [Topa
BBIIIYCKATh TPUXOIPaMMYy».

ST TPUXOTPAMMBI — CBIITy4as CyOCTaHIIUS, KaK IIOPO-
oK. VIX cMeIIMBalOT C MAaHHOU KPYIION U 3aKIaAbIBAIOT
B OyHKep Ha ipoHe. 920 T cMecu xBaraeT Ha 20 ra. 3aja-
4a 6eCIIMJIOTHUKA — PABHOMEDPHO PacCIIpe/leIUTh IIpe-
rapar I10 BCe IUIOIaIU II0CEBOB.

[a6po6paKkoH BHOCUTCS MTO-LPYroMy. ETro BRIpaliuBaoT
Ha TOQPUPOBAHHBIX OYMaXKHBIX KacceTaX pazMepoM
15xX8 cM. DTU «TapMOIIKW» BCTABJIAIOT B CIIeIIaIbHBIN
JI03aTOP, YCTAHOBJIEHHBIN Ha J[pOoHe 1000sbIIe. OMHON-
JIBYX «rapMOIIIeK» Ha 1 ra 0CTaTOYHO, YTOOKI BCe Tyce-
HUIIBI TaM OBUTU YHUYTOXKEHBI 32 IIATh JTHE.

«OTO JesaeTcss 03aTOPAMU MOEro u3o0peTeHus, —
rosoput Bacuiui [ITunblH. — OHU I103BOJISAIOT BHO-
CUTh HACEKOMBIX B BUJe SIUIl UIU HUM} (KyKOJIOK).
A CBOU IIePBBIY 103aTOP 4 Clleslal U3 aBTOMaTU4eCKON
KOPMYIIKHY JIJIST KOPMJIEHUS AKBAPUYMHBIX PhIO». Kask-
LB J03aTOP MMeeT KOHTpOJIep YIIpaBJIeHUA
co ceouM 10, Girarogaps KOTOPOMY MOKHO MEHSTH
PEeXUMEL, JO3UPOBKY U Jpyrue rapamerpsl. UHTerpa-
iy 110 103aTopoB B paboTy CUCTEMBI 6eCITMIOTHUKA
II03BOJIAeT BHOCUTH 3HTOMO(}AroB C TOYHOCTHIO
110 20 cM. 3a 14 MUHYT I10JIeTa IPOH ycIieBaeT 06pado-
TaTh 28 ra II0CeBOB, a 3a cMeHy — 500-700 ra, To ecTb
ero IIPOM3BOAUTEIBHOCTh B IIeCTh pa3 BhIIIe, YeM
Y Ha3eMHOU TeXHUKU.

[Tpu 5TOM 2HTOMOJAru He MPeJCTaBISIOT OTIACHOCTHU
HU U1 PaCTeHUY, HY JUId [IOYBBL, HU I BOJBL, HU IS
JIIoflell. B HamuMX KIMMaTUYeCcKUX yCIOBUSIX S9HTOMOda-
TU JOJITO He JKUBYT: TPUXOrpaMMa — B CpeiHeM JI0 12
CYTOK, Tabpo6pakoH — 9-11 cyTok. ToJIbKO 31aTOIIa3-
Ka — JOJTOXUTeJIbHUIA: OHA JKUBET J0 26 CyTOK.
Ho 3uMy y>XK TOUHO HUKTO IIePEeXXUTH He MOJKeT.
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TpuxorpaMMa — HACEKOMOE pofa MapasuUTUYECKMX HAe3OHWKOB, OTPS,
NepernoHYaToOKPbINbIX. DTa ManeHbKasi MOLWKa PasMepoM 1 MM YHUUYTOXAET
215 BMAOB HaceKOMbIX-BpeauTenen ¢ aphekTUBHOCTbIO A0 82%. OHa
HaXoOMUT Akl HAaCEKOMbIX-BPEAUTENEN, MPOKabIBaET MX XaroM-amLe-
KIa4OM U OTKNAAbIBAET B HUX NIMUMHKY. JTMUMHKA BbleOAET BHYTPEHHOCTM
anLa, NCTPebnss BpeoOHOCHbIX HACEKOMbIX elle [O MOMEHTa NosiBNeHUS
ryceHuL,

3naTornaska o6bIKHOBEHHasi — HACEKOMOE CeMEeNCTBa 3/1aTor1a3okK

13 OTPsida CETYATOKPbIIbIX. E€ NMUMHKM NNoTOosAHbI, MUTAOTCA B OC-
HOBHOM TNEN, MHOMMMU BUOAMU KNELLEN, SrLaMM1 1N NIMYMHKAMU XKYKOB,

B TOM YMCrIe KOMOPaACKOro, a Takxe Komnos 1 6abouek. MNogxoant ans
60pbbbl NPOTMB 75 BMAOB BpeamTenei ¢ addeKTUBHOCTBIO A0 97%.
CaMKa 3naTor/asky 3a XU3HEeHHbIN LMK oTkagpieaeT oo 400, a B n1abo-
paToOpHbIX ycroBusix — 0o 700 auu. Kaxaas InymHKa cnocobHa yHUY-
TOXUTb 0 400 Tnewn, 6onee 2 TbiC. NAayTUHHbIX Krewen, okono 300 sauLy
KONMOPaACKOro Xyka.

FiE
Fa6po6pakoH xe6eTop — NepenoHYaTOKPbINIOE HAaCEKOMOE poaa napasm-
TUYECKUX HAae3OHMKOB. YHUUTOXAET npuMepHo 60 BUOOB BpeouTesnen,

B TOM yuncne ryceHuL, XJTOMKOBOW COBKMU, JIMYNHKU KYKYPY3HOIrO MOTbI/Tb-
Ka, NNoOOXOPOK U OrHEBKMW. Ero addekTnBHOCTD Bbiwe 72%. CaMKu
rabpobpakoHa CafATCsl Ha MYCEHULLY W1 XXarnsaT ee, BrpbICKMBas HeMpo-
TOKCUH. MYCEHULY TYT Xe MapanusyeT, N OHa CIY>XUT MHKY6aTOpOM ANs
Pas3BUTUSA MasieHbKMX rabpobpakoHYMKOB. OgHa caMKa MOXET B CYTKM
youtb 0o 50 rycenuu. Ecnv npeactaBuTb, YTO Ha 1 ra nons BbiCaXKeHO
50-60 TbiC. paCTeHWUM KyKypy3bl, Ha KaXX4oe MpUxXoauTcs Mo OAHOMY Mo-
YaTKYy U Ha KaXXOOM no4aTtke NdTb ryceHuu, ToO eCTb Ha rnosie Bcero 3 MIH
IYCEeHUL, TO HY>XXHO BHeCTW 5 Tbic. ocobel rabpobpakoHa Ha 1 ra. 3a aBa-
TPW OHS1 BCE MyCeHuLIbl 6yAyT YHUUYTOXEHbI. 3TO B Cllydae MacCoBOro Ha-
wecTBus. ObbluHasi 4O3MPOBKa cocTansieT 1-1,5 Thic. ocobert rabpobpa-
KOHa Ha 1 ra, YTo6bl 3a Hefesnto pewnTb NpobreMy BpeauTenen.

«CJIO3KHO PabOTaTh, KOT/IA TPOUCXOJUT MaCCOBOE OUaro-
BOe 3apa’keHe BpeUuTelIMU,— roBopuT Bacrimi I1tu-
IIbIH, — HallpyMeP, KOT/A I10 5—7 I'YCeHUI] CUAUT Ha KaK-
JIOM ITOYaTKe KyKypPYy3bD».

B mpounioM rozy clIydymiaach CTpallHas HUCTOPUA:
13-3a MaCCOBOTI'O HAIlleCTBUA IyTOBOT'O MOTBLIbKA B Kpac-
HOZAPCKOM Kpae IOTUO yposKall caXapHOM CBEKJIBL.
XuMu ¢ 3371a4ell He CIIPaBUJIACK, a K [ITUITBIHY 06 paTu-
JIVCh CIMIIKOM IT031HO. «Hazmo Bce menarb CBOeBpeMeH-
HO, — IOAYePKUBaeT CIIeIIUAINCT. — Ay Hac, K CoXKale-
HUIO, M aTPOHOMBL, U pepMepbl paboTaloT 110 paxTy. Korma
yKe BCe B I'yCeHMIIaX, OHM HaUMHAIOT HaM 3BOHUTB: CIIa-
cute, tomorute. [IprxoguTca KpaTHO yBeIMYUBaTh J03U-
POBKy rabpobpakoHa. I[IoToM OHU YIUBIISIOTCS, UTO IOPO-
ro. MBI flenieB/ie XMMUY MUHUMYM Ha 20%, a KoTZia peyb
UJIeT O BBIPALBAHUU JOPOIUX, BBICOKOMAaPKHATBHBIX
KYJIBTYpP, TAKUX KaK COs, ClIafKas KyKypy3a, KyKypya3a-
TIOIIKOPH, CeMeHHBbIe, TO ¥ Ha Bce 70%».

Ho ecTp 1 Xopo1ast UCTOPUS — O CIIaCeHUU YPOXKasi COU
OT IMMayTUHHOTO Kielna. «Kiemu o61alaloT KOTIoIe-CoCy-
LM POTOBBIM allllapaToOM U BbICACBIBAIOT COKU 13 pacTe-
HUN, — 00bsIcHsaeT Bacwiuit [ITunbiH. — O4eHb JI0OUT
TayTUHHBIN KJIell Hally colo. [IopajkeHHas KICLIOM €O
JKelITeeT. YBUJEB 3TO, HEOIIBITHBIM arPOHOM IIPUXOLUT
K BBIBOJLY, UTO OHA co3pesia. Ha caMoM Jiete 5To IIayTUHHBIA
Kireny ee foeznaeT. OH 04eHb MaleHbKUM, €r0 TPYAHO YBU-
JleTh. M BOT KaK-TO pa3 Hallla 3/IaTOIVIa3Ka TaK XOPOIIO
3alUTHIA COIO OT IIAayTMHHOTO KIIEIIA, YTO Ta He ITOXKeITe-
Jsa. Ee mopay6uparh, a 0Ha cToUT 3eieHast! [Ipuniock arpa-
pUAM JeflaTh JeCUKAIUI0 — IIOACYLUIMBAaHNe PACTeHUN
iepes; yOOPKOIL. DTO JeaeTcs AJIsI TOTO, YTOOBI CHU3UTh
BJIQKHOCTB 3epHA. 3aTo cos1 ObLIa 3amuiiera Ha 100%».

KnueHThl

CerofHsa ycayraMu «Jlerall 1 CMOTPU arpo» I10JAb3YIOTCH
TPU POCCUMCKUX arPOXOJAVHTA U3 JeCATKU BeAyLIuX,
KpYITHBIe CeIbX03IpousBoauTenu. [eorpadus — Bcst eBpo-
IericKad TeppuUTOpUA cTpaHbl: oT KpacHozapa o Ilogmo-
CKOBbd, OT besropoza no bamkupuu. «K coxaneHuro,
K HAallUM METOoJIaM He Bce oOpamaroTcs, — ceTyer [ITu-
IIBIH. — BO-TIepBBIX, B CEIbXO3BY3aX He y4aT OuosoTuye-
CKUM MeTOZaM 3aIUThL, TOJbKO XUMUAYEeCKUM. BO-BTOPBIX,
IPUMEeHATh SHTOMOJAroB HEIPOCTO: HY>KHBI 3HAHUS
U crlenuanucTel. Hy 1 B-TpeTbux, KOHCepBaTu3M U UHEPT-
HOCTb: alPOHOMBI UCIIOJAB3YIOT TO, K YeMy IIPUBBIKIN,
He 33ZlyMbIBasiCh O BBITOZle L1 X0341icTBa. Ho 3emiig — 310
Ppecypc, KOTOPBIN OOJIbIIe He TIPOU3BOJUTCS, BOCCTAHAB-
JIMBAETCA IVIOLOPOJUe II0YB OYeHb J0JIr0, [I03TOMY 3a/IU-
BaTh IOJISI XUMUEI 6eCKOHEYHO HEBO3MOKHOY.
OHTOMO}AroB aKTUBHO HUCIIOIB3YIOT BO MHOTUX CTpa-
Hax mupa. B bpaszuiuu, rie pesucTeHTHOCTb BpeiuTe-
JIeN K IIeCTUIIUAAM ITo4YTHU JocTturiaa 100%, HeCKOJIbKO
KOMIIaHUM JieJ1aloT 3TO IIPU IIOMOIIY A POHOB. IIpuMe-
HSIIOT JPOHBI ¢ 9HTOModaramu Bo Opauiiuu, lepmanumu,
[IBeriniapuu. B TexHonoruu KoMitanuu «Jletalt 1 CMo-
TpU arpo» 3auHTepecoBaHbl B Manarisuu, IOAP, Cayznos-
ckou Apasuu, OmaHe, Uuauu, d¢puonuu. Cerryac KOM-
IIaHUd BeZleT C HUMU I1eperOBOPHL.

Vke ecTh cornaiieHus ¢ Erunrow, rje TexHoaoruto I1tu-
[bIHA YCIICIIHO UCIONB3YIOT KPYIIHAsA CTPYKTypa, KOH-
TpoMpyomas 25% CeIbCKOTO X035IMICTBA CTPAHBL, U ITPO-
U3BOJUTENH 96 % BCero eTUIIeTCKOTro caxapa. «Mbl ImepBast
xoMmnaHud B PO, momyunBInas pa3peleHre Ha SKCIIOPT
yCIyT O€CITIOTHBIX aBUAITMOHHBIX CUCTEM, U BBIJIAN €T0
Erurmner, — ¢ roprocteio roBoput Bacunun [ITunsig. —
TaM B 3a1uTe HY>KJAIOTCA caXapHasl CBeKJa, KyKypysa,
JINMOH, alleJbCUH, OTUBBL. JHTOMO(AroB IpUMeHsIeM
TeX Ke, UTo U B Poccuyi, B OCHOBHOM IIO/IBU/IBI, YCTOMTY M-
BBI€ K BBICOKAM TeMIleparypaM».

EJIEHA TYEBA
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s (D11311Ka dJIeMeHTaPHbIX YaCTHUI]

B noroHe 3a HeBMaOmMMKOU

[NpencTaBbTe: BCE, UTO Bbl KOraa-mbo Buaem — BCe 3Be3/bl B HOUHOM Hebe, BCe ranakTUKM, BCE MaHETDI
M KaxkKObI XXMBOW OpraHnam — Bcero 15% ot Bcel matepuin Bo BeceneHHow. OcTtanbHble 85% — 3araooyHas
CyOCTaHLMSA, KOTOPast HEe UCMYCKAET, He MOMTIOWAET U HE OTPaXkKaeT CBET.

_Moka ¢usukmn

He 3HaloT, Kakne
YacTULbl OTBEYaloT
3a TEMHYI0 MaTepuIio.
MNpeTeHaeHTOB
HECKOJbKO

MB5I He MOXeM ee yBUAETb HU B OIVH TeJI€CKOII, HO MBI TOYHO 3HaeM, YTO OHa
ecTb. OHa JAUPVDKUPYET IBVDKEHUEM I'aA/IaKTUK, UICKPUBJIACT ITYyTh CBETA U OIIpe-

JecTBe), 3HAaYUT, OHA COCTOUT U3 HeU3BeCT-
HBIX HayKe 3JIeMeHTapHBIX YaCTUII, He BXO-
pamux B CTaHZapTHYIO Mogenb. Y QU3NKOB
€CTh HeCKOJBKO IJaBHBIX «IIOJO3peBae-
MBIX», KaXXJBII CO CBOeM MOTHBaIUell
U «IIPU3HAKaMM>.

Bumner (WIMPs) — caMble HoOIyIsIpHBIE
U IOJITOXKUBYIIVIe KAaHAWAATHL. AOOpeBUaTy-
pa pacuudpoBbsiBaeTcst Kak Weakly Inter-
acting Massive Particles — ctaboBzanmoie -
CTByIOIIe MacCUBHBIe YacTULbl. [Ipen-
CTaBETe cebe YaCTUIIBI C MACCOM OT JIeCSITKOB
JI0 TBICSTY Macc IIPOTOHA, HO IIPU 3TOM B3au-
MOJZIeNICTBYIOIME C OOBIYHBIM BellleCTBOM
JIIIBb Yepe3 rPaBUTAIIMIO U, BO3MOXKHO, CJIa-
06oe sepHOE B3aUMOJeNICTBUE (OTCIOZA
1 Ha3BaHUe). OHM IPOHU3BIBAIOT HAC U BCIO
IUIaHeTy MWLIKAPJaMU KakKAyIo CeKyHLY,
He OCTaBJIsIg IIOUTH HUKAKOTo cesia. MIx Teo-
peTnyecKas IIPUBJIEKaTeJbHOCTb B TOM, YTO
OHU 3JIeTAaHTHO BIIMCHIBAIOTCS B TEOPUIO
cynepcuMMeTpum — pacmupenue CraH-
JApTHOM MOJleNIn, KOTOpoe IIpeficKa3blBaeT
JUIsT KakKJoW M3BeCTHON YacTUIIBI Oojee
TSKEJIOTO «CylleprnapTHepar. CaMbIN Jer-

I " 1o U (eTTpaio) i Anurenen e

QIBHBIM KaHAWIATOM B BUMIIBL. PacueTHas

JeJsgeT KPYIIHOMACIITabHyIo CTPYKTYPY MUPO3AaHMs. Ee Ha3bIBalOT TEMHOM OxoTa Ha TeM HYIO MaTepUto — IJIOTHOCTh TaKUX YaCTUIL[ BO BceleHHO,
Martepueit. TaK U3 4ero e oHa COCTOMT U KaK yueHble TIBITAlOTCA Totimats To, ITO MOPAa3ao 60on bLle, YeM NMOUNCK  ocraBmmxcs mocie BoabIIoro B3peIBa, yAu-
YTO HeJIb3s YBULETE? OOHOU YacCTUUbl. OTO nonbITKa BUTEIbLHO TOUHO COBIIaZiaeT C Habiozae-

3ar1idHyTb 3a FrOPU3OHT N3BECT- MO IUIOTHOCTBIO TEMHOI Marepuu. JTo

BcesleHHas, KOTOPYIO MBI He BUAMM: OT IUIIOTE3bI K YBEPEHHOCTH HOW CbI/I3I/IK|/|, NMPUOTKPbITb ABEPb coBIaZieHre TaK KPaCUBO, YTO GUIMKU

Eire B 1930-x rozax msefnapckuit actporom ®pur Lsukku usyvar ckomwre- B MUP, MOJTHOCTbHO CKPbITbIA Ha3bIBaIoOT ero « WIMP-ayzom».

HUe TalakTUK B co3Be3uu Bonocel Beponuku. On mpoussoamn pacyersr OT HALUWX T1a3. ICaye) CI)yH,D,aMeH- AKCUOHBI — WX IJMIaBHBIE KOHKYPEHTHI,
1 3aMeTII HeYTO NIOKUPYIollee: FaTaKTUKY JBUTAINICh Tak 65ICTpo, uto gowk-  1aSIbHbI NMONCK OTBETA Ha BO- Habupaolue IOy PHOCTD II0 Mepe TOTO,
HBI ObLIY GBI JABHO PasJIeTeThCsi B Pa3Hble CTOPOHBL, ec/iv 65l ux He yaepxkusa- [10OC. U3 Yelro B OCHOBHOM Cae- KaK BUMIIBI YCKOJAB3aI0T OT 0OHAPYKeHUS.

JIa TpaBUTALAA KaKOV-TO HeBUAUMOI, CKPBITOM Macchl, KoTopas MHorokpatao J1dHA Hallla BceneHHaa? B oT/IM4Me OT MaCCUBHBIX BUMIIOB, aKCHO-

IIPeBOCXOMIA MAacCy BCeX BUAUMBIX 3Be3/l. OH Ha3Bal 3Ty HEeAOCTAIOUIYIO
Maccy «TeMHOM MaTepueli», HO ero UJielo UTHOPUPOBAIU U3-3a OTCYTCTBUS TOY-
HBIX JAHHBIX.

OKoHuarenIbHbIe, HEOIIPOBEP)KMMBIe J0Ka3aTeIbCTBa IT0sIBUINCh ITOJIBeKa CITy-
CTs1, Guarozlapss KpOIIOTIUBOM paboTe aMepUKAHCKON yuyeHOU Bepwl PyouH
u ee kKosuteru Kenra @opza. OHU COCTABIAIN JleTalbHble KapThl CKOPOCTE! Bpa-
IeHUs 3Be3/l B CIUPATbHBIX ranakTukax. ITo 3akonam Kemtepa u HpioToHa,
3Be3/Ibl Ha OKpaMHaX rallakTUKMY, I7le BUAMMasI Macca 3aKaHIYMBaeTCs, O/DKHBI
JIBUTATbC TeM MeJIeHHee, UeM Jalblle OHU OT IIeHTpa.

Ho nanuble PyOuH T0Ka3aau o6paTHoe: KpUBbIe BpallleHUs OCTaBalINCh ILIO-
CKAMHU — TO €CTh CKOPOCTH 3Be3/] He ITa/lajid, a OCTaBalMCh BEICOKMMU He3a-
BUCHMO OT PAaCCTOSTHUSA IO IIeHTpa ralakTUKY. EAMHCTBeHHOe ITPaB/oIIo00-
HOe 0ObsSICHeHNE 9TOMY: KOKIasl TalaKTUKa ITOI'Py>KeHa B TUTaHTCKUI, HeBU-
JUMBIN cHepUUeCcKUN «KOKOH» WIU «Tal0» U3 MaTePUU, Ubsl TPaBUTAIUS
U packpydyuBaer 3Be3/bl Ha Hepudepuu. [Tozke HabIIO[eHUS 32 IPABUTALIU-
OHHBIM JMH3MPOBaHUAEM U PeIUKTOBBIM M3lydeHHeM (oT Mmuccuu Planck)
OKOHYATeJbHO IIOATBEPAWIN: TeMHAasl MaTepUsl pealbHa, U ee B IIATh-IIeCTh
pa3 6ouiblie, yeM OOBITHOM].

Tak oxoTa Ha HeBUIMMKY Hadyalach BCepbes.

[raBHBIE IIogo3peBaeMble: rajieped TUIIOTeTUYeCKUX YaCTUI]
Eciu temuas MaTepus — He ITPOCTO XOJIOJHBIN I'a3, TeMHbIE KapJIMKOBBIE 3B€3-

J bl NI IVIAHETBI-CUPOTHI (a Ha6JIIO,Z[6HI/I$I HVCKIIOYAOT UX B JOCTATOYHOM KOJIU-
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HBI — JIETKOBECHI, B MIULTHAPJBI Pa3 Jerde
anektpoHa. Ho 3ato ux Moo 661 06pa3oBaThcsi HEBOOOPa3nMo MHOTO. M3Ha-
YaIbHO UX IIPEACKA3IH IS PelleHUs IPYTOM CIOKHOM 33/Jaull B KBAHTOBOM
XPOMOJMHAMUKe — CUIbHOU CP-ITpOGIeMBI (3araIouHO CUMMETPUY B IIOBe-
JeHUU CUIBHOTO SIEPHOTO B3aUMOZAENCTBUs). OKa3aaocCh, YTO TUIIOTeTHYe-
CKasl YaCTUIIA, PelIaloasi 3Ty IpobeMy, 06JajaeT BCeMU CBOMICTBAMMY UJIeaThb-
HOI TEMHOY MaTepUU: OHA HeNTPaTbHA, CTA0WIbHA, C1ab0 B3aUMO/[eHICTBYeT
U B U300WIINH IOJDKHA ObUIA POKAATHCS B paHHEI BeeleHHOT. DTO U3SIIHEIE,
IIOYTU HEBECOMBIE «IIPU3PAKM», Ube OOHAPyKeHUe TpeOyeT COBepIIeHHO MHBIX
IIOJIXOJIOB.

EcTb u 6olee 9K30TUYECKUEe TUTIOTe3bl. CTepUIbHbIE HENTPUHO — «TSDKEIbIe»
U KpaliHe NHePTHBIE POJICTBEHHUKU OOBIYHBIX HEUTPUHO, KOTOPBIE MOIJIK
6BI COCTABIIATH TEMHYIO MaTepuio. [lepBUYHBIE UepHBIe A PbI MUKPOCKOIIYe-
CKUX pa3MepoB, 06pa3oBaBIINecs He U3 3Be3]I, a B IePBBIe IOV CeKYHIBI II0CIe
Bosbiroro B3pbIBa U3-3a QIYKTYaIlNi ILIOTHOCTU. VU laske IIeJIble «CKPhIThIe
ceXTOpa» — IleJIble CeMeICTBAa YaCTHUII, JKUBYIIVE CBOEY JKU3HBIO IIapa/UIeTbHO
C HallM MU POM U B3aMMOJIEICTBYIONYE C HUM JIUIIb Yepe3 TPAaBUTALILIO.

bosbpirasg oxora: TPpU CTpaTeIUM IIOUMKU

HOCKOJIbe TeMHAas MaTepus He CBeTUTCA, YIY€HBbIM IIPUXOAUTCA IIPOABIIATH
HEeIIOXKNHHYIO I/I306PETaTeJIbHOCTB, IIpeBpalias JeTeKTUPOBaHUE B BBICIIYIO
(POpMy TeXHOJOTUYIECKOI'0 UCKYCCTBaA. CyH.IECTByeT TPpU OCHOBHBIX, B3AUMO/0-
IIOITHAIOMUX CTPATETUU OXOTHI.



WCCIe0BAaHUA (PU3VKA JIeMEeHTAPHBIX YaCTUI]

1.IIpsiMoe OGHapyKeHNe: OJ3eMHbIe KPeIlOCTH-IOBYIIKH

CaMBbIl MHTYUTUBHBIN CITOCO0O — IOTIBITAThCS IIOMMATh YaCTUILY TEMHOM MaTe-
pUM «3a PyKy», KOTZIa OHA, IIpoJeTass CKBO3b 3eMJII0, U3pefKa CTOJKHeTCS
CSIPOM aTOMa B CIIeITUATBbHOM JieTeKTope. BepOsSITHOCTh TAKOT'O COOBITHS LCUe-
3alollfe Masa, I03TOMY IeTeKTOPHI I0JIKHBI ObITh HeBePOSITHO UyBCTBUTETbHBI-
MU ¥ YUCTBIMU. YTOOBI Ha/IeXKHO S5KPaHUPOBATh UX OT IIOCTOSIHHOY 6oMbapau-
POBKU KOCMUYeCKMMU JIy4aMU U €CTeCTBeHHOM pafilalluy, 3T CBePXIyBCTBU-
TeJbHBbIe YCTAHOBKHU pa3MellaloT INIyOOKO II0J| 3eMJIell: B 3a0pOIIeHHBIX 30JI0-
ThIX ImaxTax I0xxHo lakoTh! (CaHPOPACKUT TOI3eMHBIN UCCIe0BATeIbCKUT
meHTp), oA ropout Cosusiccu B Utanuu (HarmoHanbHas saboparopus Ipas-
Cacco) winu moj; ibgaMu AHTa pKTUBI (06cepBaropust IceCube, uinymast cormmyT-
CTByIOI[Ie HENTPUHO).

CaMble TiepefioBblIe feTeKTOpHl, Takue Kak LZ (LUX-ZEPPELIN) iz XENONNT,
HCIIONIB3yIOT MHOTOTOHHBIE pe3epByaphl € )KUIKUM KCeHOHOM, OUUIIeHHBIM
JI0 HeBePOSATHOM CTelleHU. ECIM /1po KCeHOHA IIONYYUT PeAYallliug yIIPYTrUun
yZap OT IIpoJIeTaIoNero BUMIIA, OHO OTZACT 9HePIuIo aToMy, KOTOPBIN UCILY-
CTUT KPOIIEYHYIO BCIIBIIIKY CBeTa (CHMHTWLIAINIO) ¥ IIOPIIUIO 3JIeKTPUIeCKO-
ro 3apsza. OTU [iBa CUTHANIA, 3aPeruCTPUPOBaHHbIE CBePXUYBCTBUTEIbHBIMU
$GOTOYMHOXUTEIAIMHU, II03BOJSAIOT C BBICOKOI TOYHOCTBIO BOCCTAHOBUTD dHEP-
TUIO U IIOJIOKeHUe COOBITUS U OTINYUTH ero OT GOHOBOTO PaJUAIlIOHHOIO
uryma. [Toka Hu OfHOU OJHO3HAYHO «IIOMMaHHOW» YaCTULIBL HeT, HO KaXKAbIN
TaKOM 9KCIIePUMEHT Cy)KaeT 30Hy II0MCKa, TOBOPS HaM, IJie TeMHas MaTepus
He IIpsUeTCs, U yCTaHABJAMUBAs Bce Oojiee CTpOrue OTpaHUYEHUS Ha Maccy
U ceyeHUe B3aUMO/IeICTBHS BUMIIOB.

2.KocBeHHOe OGHapy)KeHHe: 0X0Ta B Hebecax

Eciy MBI He MOXKeM IIOMIMAaTh YaCTUIIBI 3/1eCh, Ha 3eMJle, BO3MOJKHO, MBI yBU-
JIIM TIOCJIeJICTBUS UX «TUOeNIU» WJIN PacIiaia TaM, B KocMoce. COIacHO HeKO-
TOPBIM TEOPHUAM, IBE YACTUIIBI TEeMHON MaTepUU MOTYT IIPY CTOJKHOBEHUN
QHHUTMJIMPOBATh — YHUUTOXUTD APYT Jpyra, IOPOJAUB JUBeHb 3HAKOMBIX
HaM BTOPUYHBIX YaCTUI[: TaMMa-KBaHThI, HeUTPUHO, IO3UTPOHBI MJIU aHTU-
IIPOTOHBHI.

3ajiaya yueHBIX — HAWTU B KOCMOCe HeOObsICHUMBIe, N30bITOUHBIe HUCTOUYHUKYI
TaKOI'0 M3JIy4eHUsI, KOTOPbIe Heslb3sI CIIUCATh HAa U3BeCTHBIE aCTPOpU3NIecKre
IIPOIeCCHI (IIyIbCcaphl, aKKPeIIMOHHBIe AUCKY U T. /I.). DTUM 3aHUMAIOTCSI 0pOU-
TaJIbHbIe 00CePBATOPUU, Takue Kak raMMa-TeseckoIl Fermi-LAT, KOTOPBII CKa-
HUpYeT He00 B IOMCKAX TOUEUHBIX NCTOUHUKOB WIN IIPOTSIKeHHBIX AUbPy3-
HBIX FaMMa-TaJI0 BOKPYT Ka pANKOBBIX F'aIaKTUK WIN B IleHTpe Mireunoro Ilyru,
TJle IVIOTHOCTh TEeMHOM MaTepUU IIPe/IIIOI0KATEeIbHO MaKCUMalbHa. JleTeKTop
AMS-02, ycraHoBieHHbIN Ha MKC, roraMu TiaTeIbHO U3MepsieT II0TOK KOCMU-
YeCcKUX JIydel, IBITasICh OOHAPY>KUTh aHOMAJIbHOe, HeOOBsICHIMO BBICOKOE
KOJIMYeCTBO IT03UTPOHOB WJIN aHTUIIPOTOHOB, KOTOPBIe MOIJIU OBl OBITH IIPO-
JYKTOM aHHUTWIALIUU.

3.PokgeHue B HeBoJIe: BoIbIION aApOHHBIN KOJUIANep

MoO>XHO He >XZaTb MUJIOCTU OT IIPUPOZAEL, a CO3AaTh TeMHYIO MaTepUIO CAMOMY
B yCJIOBUSIX Taboparopuu. B Bosbinom afpoHnHoM Koutangepe (BAK) TpoToOHBI
Pa3roHsIOT 0 CKOPOCTel, OJIN3KUX K CBeTOBOM, U CTAIKUBAIOT JIOO B 100, BOC-
Co3/1aBasi yCIOBUS, IIOZOOHBIE IIePBBIM MIHOBEHUSIM IT0CTIe BOJIBIIOTo B3phIBa.
ITo pacueraMm, B 9TOM OTHEHHOM BUXPe MOTYT POXKAAThCd U TMIIOTeTUYecKue
YaCTUIIBI TeMHOU MaTepUHU.

YBUZIeTh UX HAIIPAMYIO Heslb3sI, TaK KaK OHU HeMe/JICHHO YJIeTaloT U3 IeTeKTo-
pa, He ocTaBUB c1esa. Ho 3/1ech ChIIUKU-GU3NKY UCIIONB3YIOT XUTPBIN KOCBeH-
HBIN MeToZ. OHM THIATeNbHO U3MePSIOT U CYMMUPYIOT UMILYJIbChl X 9HEPIUN
BCeX YaCTUII, POAUBIINXCS B CTOJKHOBeHUU. EC/I 00U UMITY/IBC CUCTEMBI
He CXOJUTCSI — eCJIU eCTh AUCOATAHC IIollepeyHoro uMiyabca (Missing Trans-
verse Energy) — aTo KpacHOpeunBOe CBU/IeTEIbCTBO TOTO, YTO YACTh SHePTUU
yHecJa ¢ COO0U HeBUAMMaASsT, HeyUTeHHAs «CYITHOCThY, KOTOPasi He B3auMO/Ie -
CTBOBAJIA C IeTeKTOPOM. VIMEHHO 9TOT AUCOANAHC U SIBIsIeTCS IIaBHOM YIINKOM,
KoTopylo uiyT Ha BAKe B HazieXXzie co3ZlaTh TEMHYIO MaTepUIO HeIIOCPeCTBeH-
HO BHYTPH JleTeKTopa.

Uro panpure? Tynmuk niu 3apst HOBou pu3nKu?

IToka HU OAVH U3 METOLOB He IIPUHEeC pPellalollero, O4HO3HAYHOTIO yCIIexa.
BumIiel, miaBHBIe $aBOPUTHI OCAEAHUX JeCITUIeTUM, YCIIeNTHO YIJIOHIIOTCS
OT BCeX JIOBYIIEK, YTO 3acTaB/sieT HaydYHOe COOOIeCTBO UCIIBITEIBATE JerKoe
6eCIIOKOMICTBO U IIepecMaTpUBaTh IIPUOPUTETHI. DTO 3aCTaBIsIeT HeKOTOPBIX
Y4eHBIX TOBOPUTH O BO3MOKHOM TYIIMKe, HO OOJBIIMHCTBO BUJUT B 9TOM
He pa3odapoBaHUe, a BeJIMYallliii BbI30B, KOTOPBIN MOXKeT IIPUBECTU K GyH-
JlaMeHTAJIbHOMY CABUTIY B IIapaZurMe.

Hayxka He cTOUT Ha MecTe. YKe IIPOeKTUPYIOTCA U QUHAHCUPYIOTCA JeTeKTOPBL
IIpsAMOTr0 IIOUCKa cleAyollero nokonenus. Hampumep, npoext DARWIN cra-
BUT I1€ThI0 CO3/IaTh KCEHOHOBYIO 06CcepBaTOPUIO Maccoul B 40-50 TOHH, Ubs
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UyBCTBUTEJBHOCTD IIO3BOJUT IIPOBEPUTH TaK Ha3blBaeMoOe «HEUTPUHHOe
JTHO» — IIOPOT, KoTZia GOH OT COMHEYHBIX HeUTPUHO CTaHeT HeIIPeOo0JUMBIM,
U eCcJIi U TaM HUYero He OyzeT 0OHAPY)KeHO, 3TO IIOCTABUT KPecT Ha IIeJIoM
KiIacce MoJiesiell BUMIIOB. TeopeTUKM aKTUBHO Pa3pabaThIBAIOT MOJIeNH JieTr-
KO, TeIION M «IIyIIMCTOM» TeMHO MaTepUy (HallpuMep, Ha OCHOBe CBepX-
1aboro B3aMMOZeNCTBUS), KOTOpask MomIa Obl YCKOJAb3HYTh OT HBIHENTHUX
YCTaHOBOK. AcTpodusnieckyrie 06cepBaTOPUM HOBOTO ITOKOJIEHUS (TaKue Kak
o6cepBaropus Bepsl PyouH miu teneckorn «/[kerimc ¥260») OyayT mpemocTan-
JIATB BCE HOBBIE IaHHBIE [T KOCBeHHBIX METO/IOB.

Kirou K ycriexy — B MHOTOKaHAIBHOU CTPAaTeTMM: OKOHYATeIbHOe OTKPBITHE
JIOJDKHO OBITH IIOATBEPIKAEHO IT0 HeCKOIbKUM He3aBUCUMBIM KaHataM. CUTHAI
B II0/[3eMHOM JIeTeKTOpe JOJDKeH UMeTh IIPAaBUJIbHYIO Ce30HHYIO MOJYIAIIUIO
(cKOpOCTB 3eMJIM OTHOCUTEIBHO ra/IaKTUIeCKOTO rajo TeMHON MaTe Py HeMHO-
To MeHs1eTcsI ITo Mepe obpaiieHust BoKpyT CosHIa). OH Jo/DKeH KOPpeIrpoBaTh
C IAaHHBIMU, ITOJlyYeHHBIMU Ha yCKOpUTeJIe, 1, B ujleale, C AHOMaJIbHBIM CUTI'Ha-
JIOM 13 KOCMOCa.

OxoTa Ha TeMHYIO MaTepUIo — 3TO Topaszio 6oJblile, YeM IIOMCK OZHOM! YacTU-
IIbI. OTO IIOIIBITKA 3aIVITHYTh 3a TOPU30HT U3BeCTHON QU3UKU, IPUOTKPHITH
JiIBepb B MUP, IIOJTHOCTHIO CKPBITHIN OT HAlIUX IvIa3. OTO QyHAaMeHTalIbHBIN
IIOMCK OTBeTa Ha BOIIPOC: U3 YeT0 B OCHOBHOM cJleflaHa Halla BceneHHasa?
Jlake ec/iv Halll¥ TeKyllyie TEOPUU OKaXKyTCsI HeBePHBI, caM IIPOIlecc IIorucKa
3acTaB/seT Hac CO3/laBaTh HeBePOsITHbIE TeXHOJIOTUY, IIepelIpOBePSATh OCHO-
BBI U [IBUTATh BIlepe/] BCIO HayKy B I1eIoM. KaskzbIil OTCeYeHHBIN BApUAHT —
9TO LIar BIepes. MBI KaK CBIIUKY, KOTOPbIe METOAUYHO OOBICKUBAIOT OTPOM-
HBIN I0M, KOMHaTa 3a KOMHAaTOM, 3Has, YTO IPU3PaK I7e-To 3/eCh. M oqHaxX-
IIbI IBePb B TY CaMylo, TeMHYIO KOMHATy 00s13aTeJIbHO OTKPOeTCsI, U MBI YBU-
JUM JIUIIO He3HaKOMIla, KOTOPBIM BCe 3TO BpeMs Ziep>Kal B CBOMX pyKax

Cynb0y TalakTuK.
MAPUA TPUBOBA

KOMMEHTUPYET OMUTPUIN FTOPBYHOB, MPOMECCOP KADEPbI ®YHOAMEHTANbHbLIX B3AUMOLENCTBM

M KOCMONOIrnin ModTU

— Kakoli ns MetTopoB nomcka TEMHOM MaTepun CeropgHs
Hambornee NepcrnekTUBEH: NpsIMble AeTEKTOPbI (Kak
LZ), kocBeHHble (kak Fermi-LAT) nnm konnanpepbl
(BAK)? Nnun oTKpbITUE BO3MOXHO TOJbKO MpU cCoYeTa-
HUKU BCEX METOQOB?

— Ecnm paccMmaTpuBaTh NpsiMoe AeTeKTUpoBa-

HUe, TO OHO, 6e3yCNOBHO, MOXET NPEeAOCTaBUTb
caMoe yb6eauTenbHoOe U NpsiMoe [oKa3aTelbCTBO
CyLeCcTBOBaHUS TeMHOW MaTepuu. [NprumnHa aToro

B CaMOW CyTW MeToAa: Mbl perucTpmpyem vactum-
Libl, KOTOpPbIE NIETAOT BOKPYr HaC 34eCb U ceryac

B Hallel rasakTuke, B MOMEHT MX B3aMOLENCTBUNS
C BeLLEeCTBOM Hallero getekropa. 3To 1 eCTb caMoe
npsiMmoe HabnoaeHue.

SkcnepuMeHT Fermi-LAT Kak pa3 1 3aHMMaeTcs no-
MCKOM TakMxX POTOHOB B ornpeneneHHOM KMHeMaTu-
UYECKOM [Mana3oHe, KOTOPbIM MOXET 6biTb MHTepeceH
C TOYKM 3pEeHUsI TEMHOM MaTepumn. TeopeTU4ecky,

Mbl OO/KHbI YBUAETb crieumduyeckmnin curHan. Ero
NPOCTPaHCTBEHHOE pacrnpeneneHme 6ynet ocobeH-
HbIM: MOCKOSbKY MIOTHOCTb TEMHOW MaTepun Bbille

B LieHTpe raslakTUKK, TO U CUrHas SOMKEH ObiTb TaM
6onee KOHLEHTPUPOBaHHbIM. KpoMe Toro, dopma
3HEepreTUYECKOro CreKkTpa 3TOro U3Ny4YeHUst Takxke
6yneT 3aBUCETb OT TOrO, Ha Kak/e MMEeHHO YacTuLbl
AHHUMMNMPYET TEMHAs MaTePUs — Ha INEKTPOH-MO3Mn-
TPOHHbIE Mapbl UK Ha ApYyr1e KaHasbl,— N 3TO MOXHO
npenckasaTb /st KaXaon KOHKPETHOM Mogesnu.

YTO KacaeTcs KonnanaepHoro Noaxoaa, To YacTuLbl
TEMHOW MaTepun OOMKHbI XOTb Kak-TO B3anUMOaen-
CTBOBAaTb C OBbIYHbIM BELLECTBOM, MHAYe X HEBO3-
MOXHO 6b1710 6bl POAUTb B CTONTKHOBEHUU MPOTOHOB.
B xone Takoro CTONKHOBEHUSI MOXET POAUTLCS Mapa
3TUX YaCTULL, KOTOPbIE 3aTeM YNEeTAT U3 AeTeKTopa,
He ocTaBuB criega. Ecnv TeMHas MaTepusi CyLLeCTBYET,
OHa OeNCTBUTENbHO ByOAeT NPOSIBNSTLCS Ha KOMIan-
nepe MMeHHO TaknMM O0BpasoM.

OpHako K/toYeBasi CIOXHOCTb 3aK/IIOYAETCS B TOM, UTO
€CJIN 3TO OKAXYTCS HE CTabWIbHbIE YaCTULbl TEMHOWM Ma-
TepuK, a Kakme-nmbo apyrme HoBble YaCTuLibl, KOTOpbIE,
nponeTes, ckaxeM, 20 KM, pacnagyTcs Ha YTO-TO MHOeE,
HanpyMep, Ha 3N1EKTPOH U MO3UTPOH, 8 Ha TakoM
PacCTOSIHUM [ETEKTOPOB YXXE HET, TO Mbl HE CMOXEM
3aduKcMpoBaTb STOT pacnag,. Takon curHan 6ynet
CBWOETENbCTBOBATb OO OTKPbITUN HOBOW PU3MKM, 060-
raTUT HaLM 3HaHWA O GyHOAMEHTasIbHbIX YacTULIaX

1 B3aMMOZENCTBUSX, HO Mbl HE CMOXEM C YBEPEHHOCTHIO
YTBEPXOATb, YTO OOHAPYXXWIU MMEHHO TEMHYIO MaTepUIO.
3T0 He ByaeT NpsIMbIM YKasaHWEM Ha Hee.

B aToM cMbicne akcnepmmeHT DARWIN kak pa3 Ha-
LiefIeH Ha nosy4YeHue NpsiMoro ykasaHus. B To Bpems
KaK KOCBEHHbIE 3KCMEPUMEHTbI, MOAOGHbIEe Fermi-LAT,
paboTaloT B pexmMe NpoBepKM rmnoTes. B paHHeln
BceneHHoOM YacTuLpbl TEMHOM MaTepU HaXoaMIUCb

B COCTOSIHUM ropsiye nmiasmbl, Fae NpoLecChl UX poX-
OEeHUA N aHHUMNAUMM 6biny cbanaHCMpoBaHbl. 3aTeM
BceneHHas paclumpuniach, MIOTHOCTb YacTuL, yrnana,
OHU CTanu pexe CTankmBaTbCs, N MPOLLECChbl aHHUMMNSA-
LM NPaKTUYECKM NPEeKPaTUINCh U3-3a KUHeMaTuye-
CKWX OrpaHUYeHUI.

OpHako B rasnakTukax, rae nioTHOCTb TEMHOM MaTe-
pUM 3HAYNTENBHO BbILLE, 3TU YaCTULbI BCE elle MOryT
mn3penka BCTpeYaTbCsl M aHHUMMIMPOBAaTb, MopoXaas
YacTULbl CTaHOAPTHOW MOAENN, KOTOPble Mbl 3aTeM
MOXEM MbITaTbCsl OBHAPYXUTb B KOCMUYECKMX JTyYaX.
Hanpumep, ecniv ABe YacTuLbl TEMHOW MaTepum
AHHUMNNPYIOT B 3/IEKTPOH M MO3UTPOH, TO 3TU 3a-
psKeHHble YacTuLbl, CKOpee BCero, He JONeTST A0 Hac
HaMNpsIMyIO 13-3a BO3OENCTBUSA ranakTUYecKyx Mar-
HUTHbIX MOMEN, KOTOPble UCKPUBIISIOT UX TPAEKTOPUM.
Ho ecnu B npouecce aHHUrMASUMW UK B pesyrnbTaTe
rnocnenytoWwero U3nyyYeHust OT MonyyYeHHbIX 3/1eKTPO-
HOB poXAatoTcst GOTOHbI, TO OHW YXXe NEeTST K HaM
cBO6OAHO U MO MPSIMOM.
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TouyHaa Hayka O CTuxe

B wecTtmaecaTble rogpl MPOLLIOro BeKa BeCh XapKie Cropbl, MOMYT AV MO3Tbl U yYeHble MoHATb ApYr Apyra —
OOLLECTBO Pa3aensanoch Ha «PUIMKOBY» U «IMPUKOB». [PaHKILbl MOCTENEHHO CTUPAIUC, U Ha CTbIKe IMTepaTypbl
M TOYHbIX HaYK MOSIBUIOCH MaTeEMaTVYeckoe CTmxoBeneHme. CerooHst 3To OTAE/IbHOE HanpaBieHe
COBPEMEHHOM KOMMBKOTEPHOWM HayKM.

3ByYUT HEOOBIUHO: HeyXXeJlU CTUXOTBOPeHUe
MOYKHO M3y4aTh C IIOMOIIbIO $OPMY/I U KOMIIBIOTe-
pa? OgHaKo B CTUXe, KaK IIPaBUJIO, €CTh CBOS
JIOBOJIPHO YeTKasl pUTMUYecKas CTPYKTypa: CUCTe-
Ma yepeZoBaHUS YIapPHBIX U 0e3yIapHBIX CIOTOB,
I1ays3, CJIOBOPas3ZesIoB M Tak fanee. DTOT PUCYHOK
3a4acTylo He MeHee Ba)KeH, YeM caMHU cjIoBa. Mare-
MaTu4yecKkoe CTUXOBeJeHre UCXOAUT U3 TOTro, YTO
PUTM CTHMXOB MOXXHO M3MepATh U M3y4yaTb CTaTu-
CTAYECKU.

3ageM 310 HY>KHO? UTOOBI TIIyO3Ke ITOHATh CTPYKTY-
Py IIpouM3BeJleHUs, PAaCKPBITh CEKPeThl CO3/IaHUsA
II03TaMM BBIPA3UTENIbHBIX PUTMUUYECKUX Y30POB
U OIYTUTH, KAK PUTM yIaCTBYeT B CO3/[aHNY TeKCTa,
dopmupyer ero BOCIIpUATHE U JaXKe CMBICIL.

Ot AHzped besoro 0 HalluX JHEN

HcTtopusa MareMaTU4eCKOIO CTUXOBeAeHU UZeT
¢ Havasa XX BeKa. BiaguciaaB XomaceBUY BCIIOMU-
HaJ, KakJeToM 1908 roga AHpel besblil T03BOHUI
€My U B3BOJTHOBAHHO ITPOKPUYAI B TPYOKY:

«Ecnu c80600Hb1, ckopetl npuesycatime 6 20pod. A cam npu-
exan ceeo0Hs ympom. f cdenan omxpuimue! Eii-boey,
Hacmosiuee omxpuimue, pode Apxumedals

Korza XozmaceBrudu IIpuMyaics, OH yBuzen beixoro
32 CTOJIOM, 3aBaJleHHBIM Oymaramu. Ha jucrax
OBLIV IIPOCTABIEHEI CTOJIOIIBI TOUEK, COeJUHEeHHBIX
JMHUSIMU. «<BOT BaM 4eThIPeXCTOITHBIN IM0. Bech
TYT, KaK Ha JaJloHU! — TOP>KeCTBYIOIle OObsIBII
1103T.— CTUXU OJHOTO pa3Mepa PasHATCSI PUTMOM.
Put™m ¢ MeTpoM He coBazaeth

B ToT eHb berbii OyKBaTbHO HaPUCOBAN CXeMY CTHU-
XOTBOPHOI'O PUTMa, II0KA3bIBAIOIILYIO, I7le B CTUXOTBOPHBIX CTPOKAX IIPOIIyIIe-
HBI MeTpuYecKkue yaapeHus. OH JoKa3all, 4To Aayke eCIU CTUXOTBOPEHY Hallu-
CaHBI OJHUM U TeM Ke pa3MepoM, HallpUMep, KIACCUYeCKUM YeThIPeXCTOII-
HBIM IMOOM (U3/1100IeHHBIM pa3MepoM [IyIIKuHa), UX pUTMUYEeCKUN PUCYHOK
MOXKeT CyIleCTBeHHO pasjandaTrbcs. MHade roBops, MeTp — abCTpaKTHas
«cxXeMa» CTUXa (KOJMYeCTBO CJIOTOB U O0JIee NIV MeHee CTPOTroe PACIIONIOXKeH e
MeCT, KyZla € OCTaTOYHO BBICOKON BePOSATHOCTBIO JOJIKHBI II0IIaZaTh yAape-
HUs), a pUTM — KM BO€e HallOJHeHUe 9TOM CXeMBI, PeabHbIe UepeZloBaHUA yAap-
HBIX U 0e3y/lapHBIX CJIOTOB B TEKCTe.

Ho BOT Bompoc: YTO IIepBUYHO U KaK GOPMUPYETCA CTUX — OT MeTpa K PUTMY
wiyu Hao00poT? Pa3HEble UcCIe[oBaTelN OTBeYaIy I10-Pa3HOMY.

Jltst Besroro, oueBUIHO, PUTM ObUI ITepBUYeH. OH OpraHu3oBai B 1910 rogy npu
U3JaTenbCTBe «MycareT» ClieliialbHbBIN PUTMUYECKUN KPYIKOK, IZie MOIObIe
JINTepaTOPhl YIMINCh COOUPATh CTAaTUCTUKY 110 prudMe U pUTMY. MeTOZBI 1 IIOJI-
XoJbl Besroro anexo He BceMU OBLIN IPUHSATHL B ciefyoniyie gecsaTUIETUS
OTHU INTEPATyPOBeAbI KPUTUKOBAIY €TI0 IIOACYeTHI, APYIre IbITAINCH UX Pa3-
BUBATh U yTOUHATh. Ho caMa uzes n3aMepATh CTUXU NPYDKUIACh. [Io3ke roHe-
HU Ha OpMaIU3M IIOCTaBIIN JaHHbIe pa3paboTKy Ha nay3y. [TloaBeKa CIycTs,
B Hayale 1960-X, K HUM HEOXUJAHHO BePHYJUCH YK€ Ha HOBOM yPOBHe —
C IIOMOIIBIO ITPOJABUHYTHIX MaTeMaTUYeCKUX MeTOZO0B. IHUITIAaTOPOM BTOPOTO
POXIeHUSA TOUHOTO CTUXOBeJEeHU CTaI BCeMUPHO MU3BECTHBIN COBETCKUN
MareMaTuk Agzpen Koimoropos.

Masto KTo O3XUAAI, YTO aKaZeMUK, IIPOCIaBUBIINIICA QYHIAMEHTAIbHBIMU TPY-
JlaMU 10 TeOPUU BePOATHOCTU, BO3bMeTCs 3a U3ydeHne ctuxa. OnHaxo Koimoro-
POB yBIIeKCsI 3TON paboTol Bcepbe3. OH coOpasl MeXKAUCITUILINHAPHBIN CeMU-
Hap — II0 CyTH, HOBYIO BepCUIO Kpy>KKa besoro,— rjie BMecTe paboTaly MareMa-
TuKu U prnonoru: Anexkcausp IIpoxopos, Hatanbsa CBetnoBa (CoKeHUITBIHA),
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_Konuu pykonucen
A. C. lMywkuHa

B 3KCMO3ULUKN
My3esi-ycagb6bl nosTa

Mosoont Muxawni [acapos, Oyaymuin akafieMuK,
U TAIAHTINBAA BBIIIYCKHULIA OTAeIeH MaTeMaTu-
yeckon TuHIBUCTUKU JII'Y Mapuna KpacHomeposa.

ITox pyxoBogcrBoM KosiMoroposa rpyIima dHTy3ua-
CTOB MCCIe[0Bala PUTMUYECKME CTPYKTYPHI PyC-
CKOT'0 CTHMXa MeTOJaMU TOYHBIX HAyK, aKTUBHO
IpUMEeHsIACh CTaTUCTUKA: ITIOACYUTHIBAIN, HAIIPU-
Mep, CKOJIBKO YAAPeHUN B CpefHeM IIPUXOAUTC
Ha CTPOKY B «BOJIBHBIX» CTUXaX Bragumupa Masg-
KOBCKOT'O MM KaK 4acTo [IyIKUH OTKIOHAeTCA
OT CTPOI'OYI MeTPUUECKOM CXeMBI B I103Me «MeTHBI
BCAJHUK).

KosiMoropos ¢pakTU4YeCKU 3aJI0KMJI OCHOBBI MaTe-
MaTU4YeCKOro CTUXOBeJeHUA KaK IIOJHOILIeHHON
HAy4YHOU JUCHUILINHBL: pa3paboTai yeTKue oIIpe-
JleleHUs MeTpa U PUTMa, IIO0Ka3ajl, KakK CTPOUTh
BePOSITHOCTHYIO MOJIeNIb MO, KaK CTaTUCTUIeCKU
U3y4aTb PUTMUKY CTUXa U NpO3bl. Ero yuyeHuna
Mapuna KpacHollepoBa IpoJoKUIa paboTy — co3-
Jlajia CUCTeMY BePOATHOCTHBIX MO/ CTUXaA, IIep-
BOM CTaJla IIPUMEHATH KOMIIbIOTePHOE MOJAEINPO-
BaHUe I CTUXOTBOPHOU peuu. Yke B 1970-e roasl
OHAa Havajla OIIBITEI 00PabOTKY CTUXOTBOPHBIX TEK-
CTOB Ha DBM.

KpacHorepoBa BeIIBUHYJIA OPUTUHAILHYIO UJLIO:
C IIOMOIIBIO MaTeMaTUYeCKUX U KOMIIbIOTePHBIX
MOJieJIel MOJKHO ITOIIBITaThCs BOCCO3ATh IIPOLIecC
TMOPOXKAEHUSA CTUXA, IIOHATH, KaK pa3yM OllyllaeT
uTreHepupyeT puTM. Ee Teopust «peKOHCTPYKTUBHO-
0 MOZEeINPOBAHUSA CTUXOCIOXKEHUA» OIlepenaa
BpeMs U IIPOJOXKMJIA MOCT OT CTAaTUCTUKU CTHUXA
K KOTHUTUBHOM KOMIIBIOTeDHON HayKe O CTUXOT-
BOpHOU peun. B 1980-2000-e roxsl 0Ha IIPOAOJIKALA UCCIeL0BATh PUTMUKY
CTUXOTBOPHOMU UM IIPO3al4ecKoy peuy, IiperofaBaia B IleTepObyprckoM yHU-
BepCUTeTe.

ABTOPY 9TUX CTPOK IIOCYACTINBUIOCE OBITD €€ YIeHUKOM.

OT pacueToB Ha Oymare K aHATU3y OOJNBITUX TAHHBIX

Bo BpemeHna AHjipes besoro u gaxke KoaMoroposa ucciefoBaresiy CTUXOBOTO
PUTMa BOOPYKAIHUCH B JIyJIIeM CIydyae KapaHJalloM, IUCTOM OyMaru v apud-
MoMeTpoM. [TofIcanTaTh TAKUM 00Pa30M PUTMUYECKUT PUCYHOK JIeCSITKA CTU-
XOTBOPEHUI — yKe O0sbIas pabota. Jlaske akaeMUK [acriapos Bce CBOU IO/
CUeTHl JleIal Bpy4YHYIO.

CeroJiHs ke KOMITbIOTePBI IT03BOJISIIOT AaHAIM3UPOBATh THICIYU U IaKe COTHU
TBICSY CTPOK OYKBATBHO 3a CEKYH/[bI. ABTOMAaTU3aIlUs N3MEHIIA BCe: MaTeMa-
TUYecKoe CTUXOBeJleHle CTaJIo II0-HACTOsII[eMy KOMIIbIOTepHBIM. Tellepsb BMe-
CTO TOTO YTOOBI OTPAHUYUBATHCS TIAPOI IT03M, yUeHble MOTYT U3yJaTh IleJble
KOPITYChI TEKCTOB — COOPHUKU U3 COTEH W THICSY IPOU3BEJEHUMN, /Ia elle
U Ha Pa3HbIX S3bIKaX. BepoATHOCTHBIE MOZIeNIN CTUXA CTAIN HaMHOTO TOUHee,
a X pacyeThl 3aMeTHO YIIPOCTUINCh.

PuTM — Belllb TOHKAS: HY>KHA OOJIbIIast BEIOOPKA, YTOOHI YJIOBUTH 3aKOHOMED-
HocTu. Haripumep, BpyYHYIO TPYIHO ITOHSTh, OTINYAeTCSI I PUTMUKA CTUXOB
[lymkwuHa u JlepMOHTOBa — HY)KHO Pa3MeTUTh U IIPOAHAINU3UPOBATh COTHU
U TBICSTYU CTPOK KaKAOTO U3 IT03TOB. KOMITBIOTep CITPaBUTCS C TAKOU 3a/jauent
JIeTKO, IIOJICYUTAB BCe BaPUAHTHI PACCTAHOBKU yAAPeHUT, YaCTOTY IIPOILYCKOB,
puTMuUdeckue ¢OpMEI U TaK Jjaniee. ABTOMaTU3aIlUs PacuieTOB U BCeTo IIpolfec-
ca aHaIM3a MM03BoJISeT MONLYIUTh JOCTATOUHO TOUHYIO KAPTUHY O XapaKkTepe
PUTMUKM CTUXA WIN IPO3BI, OBICTPO MPOBECTU UCIBITAHUE TOW WIU UHOMN
TUIIOTEe3bl, HAUTU KOJUYeCTBeHHOe J0Ka3aTelbCTBO TOMY, O UeM paHbIIe
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MO3KHO GBLIO TOBOPUTH TOJIHKO MHTYUTUBHO.

Kpome TOro, KOMIIBIOTEDHBIE METOJBI OTKPBUIU JOPOTY
K MEXbsI3bIKOBOMY aHAIN3y Ha OOJBIINX JAaHHBIX. PaHblle
KOMITapaTUBHOEe CTUXOBeeHNe Pa3BUBAIOCH C1a60, CTUXO-
BeJlbl paboTaIu B OCHOBHOM B IIpeJenaX OZHOTO SI3bIKa
U OJTHOM JTNTePaTypHOY Tpaaunuu. Teriepb ITOSIBIINCE BO3-
MO>XHOCTH JIETKO COIIOCTABJIATh, HAIIPUMeP, MaCCUBBHI T€K-
CTOB QHIVIUVMICKOTO CTUXA C PYCCKUM WJIU HEMEIKUM —
TOYHO U GBICTPO C IIOMOIIBIO KOMITbIOTepa. TaKue ucciezno-
BaHUS IIO3BOJIWIN YIE€HBIM [T0Ka3aTh, UTO PUTM — 3TO el
CTBUTEJIBHO ITIePBUYHOE IIOHSTHE, OH MOXKeT IIPeAIIeCTBO-
BarTh Jiaske BBIOOPY CJIOB (IPUYEM He TOJIBKO B CTHXe, HO,
BepOSITHO, U B IIpo3e). IHBIMU CJIOBAMU, PUTM CIIOCOOEH
OTIepeXaTh He TOJNBKO MeTP, HO U S3BIK.

KoMIIbIOTepHBIE ITOPUTMBI MOTYT JIETKO U OBICTPO IIPUBO-
JIUTh CTUXOTBOPEHUS Ha Pa3HBIX I3bIKaX K OOIIeNl PUTMU-
YeCKOU WIN MeTPUYeCKONl MOJeNH, aBass BO3MOXKHOCTh
BBISIBJISITh TUIIOJIOTUYECKIE CXOACTBA U pasanyus. Hanpu-
Mep, MOKHO U3YIUTh, KAKUE PUTMUYECKIe IIPUEMBI XapaK-
TePHBI JIST BCEX eBPOIENICKUX IT03TOB, & KaKle CBONCTBEeH-
HBI TOJBKO PYCCKOMY CTUXY. TaKue HccIe[oOBaHUS ITOMOT'a-
10T OTHEJIUTD BIUSHUSA SI3bIKAa U KYJABTYPHI OT IIPOCOJUM.
[T03BOJIAIOT HOHATH, KaK GOPMUPYETCS U Pa3BUBAETCS
«My3BIKa» CTUXa ¥ KaK OHA BIUseT Ha Hac.

CeronHs MaTeMaTu4yecKoe / KOMIIBIOTEPHOE CTUXOBeJleHUe
CTaJO Pa3lesoM IPUKIAJTHON JMHTBUCTUKN: OHO U3y4aeT
SI3BIK, KOT/IA TOT 00JIeYeH B CTPOIYIO CTUXOTBOPHYIO GopMy,
¥ TIPOTUBOIIOCTABISIET €T0 «CBOGOAHOMY» TTOTOKY ITPO3HI.
OKa3bIBaeTCsI, Y MHOTHX ITO3TOB «My3bIKa CTUXa» ICTCTBU-
TEeJIbHO KUBET OTAENTbHON JKU3HBIO: PUTM CTUXOTBOPEHU
3aMeTHO OTIIMYAETCsI OT PUTMUKY OOBIYHON pevyu. DTO HaBO-
JIUT Ha MBICJIb O TOM, YTO ITO3T KaK OYATO IepeKIIoUaeTcs
B OCOOBIN «PeKIM», KOTIa COYNHSIET CTUXOTBOPEHUS,— eT0
CO3HaHUe PabOTaeT IT0 MHBIM 3aKOHAM, HeXKeJIU IIPU II0PO3K-
JeHUU «HeOPraHU30BAHHOIY, HECTUXOTBOPHOI PEUL.

Hudposasa mnarpopma «I[Iposumerpon»

Pa3BuTHE KOMIIBIOTEPHOI'O CTUXOBeJIeHNS IIPUBeJIO K Heob-
XOJVIMOCTH CO3IaHNS eIMHON TP POBOM IIaTGOPMBI, KOTO-
past moiy4ywiaa Ha3BaHUe «IIpo3uMeTpoH». ABTOPY 2TUX
CTPOK YAIOCh COOPATh XOPOIIYI0 KOMaH/y MOJIO/IBIX L CCIIe-
JloBaTesiell, KOTOphIe IIpU IoiepykKe Poccuiickoro HayqHo-
ro ¢poHza Ha 6aze [lIkossl punonorndeckux Hayk ®I'H HIY
BIIS cmommu HavyaTh pa3paboTKy: miardopMa COmePKUT
6oJBIINe KOPIIYCHI IIPOCOIUYECKY pa3MeueHHBIX TeKCTOB
CTHUXa U IPO3bI Ha Pa3HBIX fA3bIKax U alllapaT, KOTOPBIN
yMeeT TeKCThI aHaIN3UPOBaTh, CPABHUBATh, CTPOUTH pa3-
JIMYHBIE MOJIeJIA CTUXA 110 BePOSITHOCTHBIM ITapaMeTpaM.
CucreMa «I[Ipo3uMeTpoH» MO3BOJAET OTAIATh PUTMUAYe-
CKUM CKeJIeT OT CJIOBECHOTO «TeJia» IIPOu3BeZieHUs. Vnes
TaKOT'0 aHalIM3a COCTOUT B TOM, UYTOOBI aTh UCCIeJoBaTe-
JIIM MHCTPYMEHT, II03BOJIIIOI MY B3MITHYTh HAa CTUXOTBO-
peHUe KaK OBl B /IByX M3MePeHUsIX: C OJJHON CTOPOHHI,
coJlep>KaTerbHAas YacTh (CIOXKeT, 00passbl, JIeKCHUKa, CMBIC-
JIBI), @ C APYTOM — 4YMCTas CTPyKTypa putMa. «I[Ipo3ume-
TPOH» B HEKOTOPBIX CJIydasiX aBTOMAaTU4YeCKU pacllo3HaeT
MeTPUYeCKUN U PUTMUUYECKUN PUCYHOK 3arPy>KeHHOI'O
TeKCTa — OTMedaeT, KakKue CJIOTH yJapHble, a KaKue HeT.
Tam, re aT0 IMO0Ka HEBO3MOXKHO, UCCIeZ0BaTeNIN BBIHYXK/le-
HBI Ipuberats K py4yHO! pa3MeTKe TeKcToB. [locie aTOro
cIleliMagbHas IIporpaMMa IOJCYUTHIBaeT BCe PUTMUYe-
CKHe CTPYKTYPHI B HUX, CTPOUT PUTMUUECKUN ITPOPUIIE:
CTaTUCTUYECKYIO KapTUHY TOTO, KaK B TeKCTe pacIlIpesens-
10TCA ylapeHus.

OTH JlaHHBIe MOXKHO XPaHUTh M CpaBHUBAaTh. Hanpumep,
HCcIefloBaTeab MOKET IIOIIPOCUTDh CUCTeMY CPaBHUTD PUT-
MUKy Bcex coHeToB Illexcrupa ¢ coneramu IlymkuHa —
u «[Ipo3uMeTpOoH» ITOKaXeT, UeM OTINYAIOTCS aHIMIUICKUe
U pycCKUe TeH/IeHIIMY B PUTMUKe 3TUX TeKCTOB. Miu, cka-
JKeM, MOXKHO COIIOCTaBUTb PUTMBI cTHXa MasgiKOBCKOTO
C ero Xe IIP03anyeCKUMU OTPBIBKAMU — CUCTeMa BBIIBUT
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MPEAOCTABJIEHUE PUTMUYECKUX CTPYKTYP YETbIPEXCTOMHOIO
SIMBA B TEOPUU PEKOHCTPYKTUBHOIO MOAE/IMPOBAHUA

COOTBETCTBYET CJZIEAYIOLWLEMY ®PAFMEHTY «MEOHOIMO BCAOHUKA»:

Kpacyiics, rpap MeTpos, u cTomn
Hekone6bumo kak Poccus,

J[a yMupuTcs xe c To6on

M no6expeHHas CTUXMS. ..
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pasnnyus. biarogaps oOmupHoOM 6a3e JAHHBIX U BBIUUCIU-
TeJbHOU MOUTHOCTU TaKMe 3aflauM CTalIN pelllaTbCs HakKa-
THeM HeCKOJBbKUX KJIaBull. B OyzylieM cucTeMa JOJKHA
MO/IeTMPOBaTh CTUXOTBOPHYIO Peub U IIPOBOJUTH IIIyOUH-
HBIN aHAINU3 IIPOLIECCOB MOPOXKAEHU TeKCTa Ha OCHOBe
TeOPUU PeKOHCTPYKTUBHOI'O MOJAEINPOBAHUSA CTUXOCIO-
SKeHUSA.

[IpaAMBIX aHanoroB «IIpo3uMeTpoHa» IOKa HeT HU B Poc-
CcUM, HU 3a pyOeskoM. OTO He IIPOCTO 6a3a JIuTepaTypHBIX
TeKCTOB, a HACTOSIIAs JJabopaTopusl pUTMa, ¢ IIOMOIIBIO
KOTOPOM MOXKHO IIPOBEPATH CMeJIble TUIToTe3hl. Harpumep,
OJIHA U3 UV COCTOUT B TOM, UTO II03T B IIpOliecce TBOpYe-
CTBa CIlepBa IIPUAYMbIBaeT HeKMe pPUTMUYECKUe 3aTOTOB-
KM, a yKe IIOTOM HaIlOJIHAeT UX cIoBaMu. [IpoBeputs aT0
TPYZAHO, HO Hallla CUCTeMa I103BOJIgeT II0IYy4YUTh HeIIPOTU-
BOPEUYUBBIE JAHHBIE O TOM, YTO IIPOLIeCC CO3AaHUI PUTMU-
YecKoro o0IMKa CTHXa IIpe/iIeCcTBYeT ero BepOaIbHOM pea-
ausanuu. Ecay cobparh Oosbline «KOJUIeKIIUU» CTUXOB
Ha Pa3HBIX A3bIKaX U3 Pa3HBIX 3II0X, MOXKHO, HallpUMep,
TIOIBITAThCS YBUJIETD, IIEPEXO/IAT I MeTpUIecKue 1/ Win
pUTMUYeCKre KOHCTPYKIIUY U3 OAHOM IUTePpaTypHOM Tpa-
JULVU B APYIYIO Y 3aBUCUT JIV 3TOT IIPOLIECC OT A3BIKOBBIX
yciroBuid. «[Ipo3uMeTpoH» JOBOJBHO YeTKO MOXKeT IT0Ka-
3aTh, YTO B UCTOPUU II033UU JeNCTBUTEIBHO UMeIN MeCTO
CJIy4ay TaKOTO 3aMMCTBOBAHUS PUTMa WIN MeTpa: KOIJa,
K IIpuMepy, pycckue 1moaTel XVIII Bexa mepeHuManu eBpo-
ITelicKue 00pa3libl CTUXOTBOPHBIX PAa3MePOB U Jlake 3aUM-
CTBOBAIM NUHOCTPaHHBIe PUTMHUYecKkue Mozienu. [Tudponas
cucTeMa criocobHa 3apUKCUPOBATh IIOJJOOHBIE SIBIEHU:
OTZIe/INB PUTM OT CJIOB, OHA IIOKaXKeT, YTO, HallpUMep, IIATU-
CTOIIHBIN IMO B aHIIMICKUX U PYCCKUX CTUXaX MUMeeT
U CXOJICTBA, U CyleCTBeHHbIe OTINYUS, 00yCIOBIeHHbIe
TeMU WIX UHBIMU OCOOeHHOCTSIMU SI3bIKa M BEIPAOOTaHHBI-
MU IIPUHIIMIIAMY Pealn3alii MeTpa.

Kpowme Toro, Imatpopma OTKphIBaeT JOPOTy K UCCIe[0Ba-
HUSIM, KOTOpBIe IIpex/ie ObLIM YHUCTOM (aHTAaCTUKOMN.
MoOXXHO M3y4arhb, Kak pUTMUYeckue 3PPeKTrl BIUSAIOT
Ha BOCIIpUATHE YUTATE/IA: HAalIpUMeP, C IIOMOIIbIO IICUXO0-
JIOTUYeCKUX 3KCIIePUMEHTOB U JaHHBIX «[Ipo3umerpoHar
MBI BBICHSIEM, II0YeMy PaBHOMEPHBIN pasMep HaBeBaeT
CIIOKOMICTBUe, & COUBYUBBIN PUTM TPEBOXKUT. MOJKHO Jaske
TIOIIBITaThCA BOCCTAHOBUTL PUTMUKY YyTPAaUY€HHBIX II03TU-
4yeCcKUX GOpM — APEBHUX CTUXOB, OT KOTOPBIX OCTAIUCH
JIAIIB GParMeHThl: CTAaTUCTUYeCKUN aHAIN3 II0XOXKUX TeK-
CTOB IIOMOTaeT IIPeAIOJ0KUTH, KAK MOIVIN 3By4YaTh IIPOILY-
LeHHbIe CTPOKU. Bce 3TO CTAHOBUTCA BO3MOXKHBIM, KOTZA
B PACIOPSKeHU U UCCIeoBaTeNls eCTh MOLTHasA nudpoBasd
CHCTeMa, CHUMAloIas pyTUHHYIO paboTy o o6paboTke
TEeKCTOB U1 IIO/ICUeTaM.

«I[Ipo3uMeTpoH» — APKUN IIPUMep TOTO, KaK I'YMaHUTAaP-
HBle HayK{ BCTYIIAIOT B U POBYIO 3py. Kazanock ObI, 103-
3Us1 — I[apCTBO BIOXHOBEHUS U TalaHTa — Jlaleka OT O0Ib-
IMUX JAHHBIX, KAKUX-TN00 AITOPUTMOB U MoJiesiell. OTHAKO
UCTOPUA MaTeMaTU4YeCKOI0 CTUXOBeIeHUs IOKa3bIBaeT
obpaTHOe: TOUHble MeTO/bl U JIUTepaTypHOe TBOPUYECTBO
MOTYT IUIOZOTBOPHO COTPYAHUYATh. bojee Toro, 63 3TOoro
COTPYZHUYECTBA CerofHs yXe He 00OUTHCH. Benb 1 caMm
AHJpelt Besblil OBLT IIPesK/ie BCero II03TOM U JIUIIb II0OTOM
Y4eHBIM, a HOBBIE IIOKOJIeHU UCCIeJoBaTe/le BCe yBepeH-
Hee CTPeMSITCSI TOBOPUTD O IT033UU Ha sI3bIKe 00beKTUBHBIX
ToKasaTeslel, He Tepss IIPU 3TOM TOHKOCTU CMBICJIOBOTO
ananusa. axkTuyecku paspaboruuxu «IIpo3uMeTpoHar
MIPOAOJIKAIOT TO JeJI0, KOTOPOe CTO € IUIIHUM JeT Ha3as
Hayvas besblil: TepeBoAAT UHTYUTUBHBIE JOTaJAKU O PUTMe
CTUXa Ha CTPOTUMU SA3BIK YMCeI, efas STOT IIOAXO MacCo-
BBIM U JOCTYIIHBIM. KOT/Ia-TO TOJIBKO JIUIIb AUHULILI 9HTY-
311aCTOB BPYYHYIO CYATAIYN CXeMBI YAAPeHUN, a TellepPb 3TO
MOJXKeT ¢/leIaTh JI000 3aHTepeCOBaHHBI IT0Jb30BaTelNlb,
BOOPY>KeHHBIN «[[po3uMeTpoOHOM).

EBFEHW KA3APLIEB,

Lkona ¢dunnonormnyeckmx Hayk ®rH HAY BLUSD
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[Npuwen HeBof, C OAHOK TUHOMN. ..

YueHble 13 VIHCTUTYTa OMOonorvm BHYTPeHHMX BoO, PAH onmcani HOBbIV BUA, BOOOPOCIEN, OOUTAIOLLIMX

B Bonre n OKPEeCTHbIX BOOOXPaHWIMLWaX. I_Ipeme CYNTa/10Cb, UYTO Takhe BOOOPOC/IM MOIYT BCTPEYUATbCH

TOMBbKO B CONEHOW MOPCKOW BOAE.

B obuxojie Takye BOZOPOCIY ellle HAa3bIBAaIOT TUHOMN. OTKYZa 3TOT BUJL
B3$UICS B HAIIIMX pPeKax, He OIIaCHO JIX 3TO ¥ II0UeMy BasKHO 3TO 3HaTh,
pacckasbiBaeT Bacvinii BUNTHAKOB, CTapUIUY HAYYHBIN COTPYLHUK
JIabOPaTOPUY AIBIOJIOTUY, KaHIUAAT ONOIOTUYeCKUX HayK.

«Mo¥ MHTepecC B IIOCJIeIHYe roJibl ObUI CBI3aH C CUCTeMaTUKOMN
U paclpocTpaHeHNeM HUTYATBIX BOJOPOCIel, 6e3 KOTOPBIX IIOUTH
HeBO3MOXKHO ITPe/ICTaBUTh II000M BOTHBIN 0OBEKT — 3TO U CKOILIe-
HUS ,, TUHBL" B TOJIIIE BOJbI, U BI0Jb0OeperoBble BEIOPOCH], KOTOPEIe
JIOCTABJSIOT MHOTO HeyZOOCTB KyNAaIOUIMMCS,— paccKka3bIBaeT
Bacununt BumHsikoB.— B aBrycte 2018 roga xosurera-00TaHUK
110 UHCTUTYTY COOOIINII, UYTO COOPA AJIS OIIpeieleHNsI HUTJYaThle
BOZIOPOCIN Ha Bo/oKcKoOM ILlece PEIOMHCKOIO BOZOXPaHUIUILA
B sSIpociaBckon obsacTu. Eciiu 4ecTHO, 51 OTHeCCsI K 9TOM HOBOCTHU
6e3 00JIBLIOrO YHTY31a3Ma: OBLIO U3BEeCTHO, YTO CPeJIU BOJIKCKUX
HUTYATOK Ipeobiazaet kiagodpopa (komruieke Cladophora glom-
erata), ¥ O>KA/JJaTh Yero-TO HOBOTO He IIPUXOAMIOCH.

Ho nnocMoTpeB 11po6y, yaeHbI ObLI OUeHb YAUBIeH. BMecTo oxxuia-
eMoM K1azodophl OH YBHUEI BOAOPOCIb C IPU3HAKaMU XeTOMOP-
¢5I (Chaetomorpha)— Mopckoro poza Ki1azopopoBbIX BOJOPOCIETN.
K cuacTbio, 06pasiibl BOJOPOCIN ObLIU ellle JKUBBIMU, UTO II03BOIH-
JIO IIPOBECTY IIepBbIe HAaOIIOeHNS 32 ee POCTOM U Pa3MHOKeHIIeM.
JTa Mo CYyTH ClydalHas HaXo/lKa CTUMyJMpOBaia JajbHeNnlue
IieJleHallpaBJIeHHbIe IIONCKU.

CeMenCTBO KJIaJ0OPOBBIX BOJJOPOCIEN OYeHb 60raTo U BKIOYa-
eT 6osbiie 300 BHUJOB, OJJHAKO IIOUTHU BCe OHU IPUHAJJIeXAT
K MOPCKHMM 2KOCHCTeMaM. B IIpecHBIX BoJjaXx U3BECTHO COBCEM
HeMHOTO IIpeZicTaBuTenen. TpafuIIMOHHO UX KIacCUPUIIMPOBAIN
110 MOp)ONIOTUYeCKUM IIPpU3HAKaM (BHEIIHeMY BUJY), TAKMM KakK
MYPUHA U JJINHA KIeTOK, TUIl BeTBIEHUS, HAIN4YMe PU30UJ 0B
(cmenManbHBIX BBIPOCTOB JISI IPUKPeIlIeHus K cyocTpary). Ho Bce
OHU TIO/IBeP>KeHBI CUAbHON MOPJOIOTNIECKON N3MEeHUYNBOCTH,
4YTO 3aTpy/iHeT ollpe/ieieHre BUIOB. B coBpeMeHHOM HayKe O KJIa-
JTOGOPOBBIX CJIOKUJICS IIOJIXOJ, KOTOPBIN IIpejIiojaraer obs3a-
TeJbHOe u3ydeHue ¢pparMmeHToB sfepHon JHK 15 mpaBUIbHON
ureHTUGUKA U BUJOB. OJHAKO BOJIKCKAs BOJZOPOCIb OTANYA-
JIaCh OT U3BeCTHBIX IIPeCHOBOJHBIX BU/IOB ke 110 MOPQOIoruye-
CKUM IIpU3HaKaM: y Hee TOJCTBIe (Zo 200 MKM) 1 COBepIIeHHO
He BeTBSIIMeCS HUTU U3 MHOTOSIIePHBIX KJIeTOK, 6e3 G0KOBBIX
PU30UIOB.

JHK-uccnenoBaHud, IpoBeZeHHBIe COBMECTHO C KoJurerou us bora-
HU4YecKoTo casia Metize (besbrus), mocTaBUIN Bce TOUKY Haf i. OHU
II03BOJIMJIM YBePeHHO KiIaccuUIMpoBaTh 3TOT BUJ,. Kak okasa-
JIOCh, OH He MeeT OJIU3KUX POJACTBEHHUKOB U I1I03TOMY OBLI OIIU-
CaH KaK HOBBIN Mg Hayku — Rhizoclonium volgense Vishnyakov
et Leliaert, My BOJDKCKUY PU3OKIOHUYM.

Havanuch MHOToJIeTHME IIOUCKU. B pe3dynbraTe Takue xeToMopdo-
11oZl00HbIe BOZOPOCIU OBLIN OTMeUeHBl B PRIOMHCKOM, [opbKOB-
cKoM 1 Ye60KcapCcKOM BOJIOXPaHINIIAX B IIpejiesax SIpocIaBCKon
u HukeropoJickoit obractert. MectaMu OHU 06 Pa30BBIBAIN MaCCO-
BBle BOJIOKHUCTBIE CKOILIEHUSI (MaThl) WK OBLIH IIPUMECHIO K IpY-
I'UM HUTYaTKaM. B O0JbIIMHCTBe CIydyaeB OTIUYUTE UX He COCTaB-
JISLTIO TPYZA 13-3a 60JIee SpKO-3eJIeHON OKPACKU U ITPOBOJIOKOBUIHO-
My 00JUKY. MUKpPOCKOIIMYeCcKUe KCCIe0BaHUS I10Ka3alu, ITo
pasHble MONYIAIMU MOIYT OTJAMYAThCSA APYT OT Jpyra TOJbKO
10 I PUHE HUTEN.

«PumoreHeTUYeCKUI aHAIN3 HAa OCHOBe pparMeHTOB siiepHo JHK
II0Ka3aJI, YTO BOJDKCKIE 00pa3Iibl 00pasyioT eAMHBIN 1 XOPOIIO ITOJI-
JIepkuBaeMbINl KiacTep B pofe Rhizoclonium,— pacckaseiBaer
Bacrium BumHakoB.— B HacTosd1ee BpeMs 3TOT POJ BKJIIOYaeT
0K0JI0 30 BU/IOB, paCIpPOCTPAaHEHHBIX KaK B MOPCKUX, TaK U IIpe-
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_MaccoBoe pa3BuTUe pU3OKIIOHMYMa
B PbIGMHCKOM BOOOXpaHUuLie

_HwuTtn BOpoOpocnu Ha ManoMm yBenmyeHnmn
MUKpOCKOonna

20 MKM
I

_TlMpopocTok 13 300cnopbl C NePBUYHBIM
pusonaom

CHOBOJJHBIX 9KOCHCTeMaX, OHaKO MMeloluecs JaHHbIe I103BOJI-
0T T10JIaraTh, YTO MHOT'O BIIOB ellle He OIIMUCaHO GOPMaNbHOY. Yde-
HBIN TaloKe yYUTHIBAJI 9KOJIOTUYecKHe YCI0OBUS, M3 KOTOPBIX IIPO-
UCXOAWIN 00pasIibl, B3sThIE I QUIOTeHeTHYeCKOTO aHalIu3a,
Y BBISICHIJI, YTO MHOTHE POACTBEeHHBIe IMHUY IIPUYyPOYEHEBI K MOP-
CKUM WJIY COJIOHOBAaTOBOJHBIM YCIOBUSIM.

YeM e 3TOT BUJ, BOJOPOCIEN OTINYAeTCS OT paHee U3BeCTHBIX?
TunuyHbIe PU30KJIOHUYMBI XapakTepU3yI0TCI TOHKUMU HUTIMU
(He 6ostee 30 MKM NIMPUHOM), MAIBIM YUCJIOM sifiep (1-4 Ha KIeTKY)
U HaIM4YreM G0KOBBIX PU30KIOB. IIo cpaBHEHUIO C HUMU HOBBIN
BUJL IIPOCTO TUTAHT. [I0 MHOTOSIZIEPHOCTU U OTCYTCTBUIO OOKOBBIX
PU30U/I0B OH OYeHb HallOMMUHaeT Mopckue BuAbI Chaetomorpha,
Ho JHK-aHa113 103BOJIAET UX JIEI'KO OTTPAaHUUYNTh. VI3 IIPeCHBIX BOJ,
OBLIO OIIMCAHO HEeCKOJIbKO BUOB B posie Chaetomorpha, oxHako
BCe OHHU TPeOyIOT CIIeIMalbHOIO TaKCOHOMUYECKOI0 U3yUeHNs],
TaK Kak HaBepHSKa IIPeJCTaBIIsIOT CO00M sKoIornyeckue GopMel
Cladophora nnu 1pyrux pozios.

Bo3HUKaeT MHTPUIYIOIUN BOIIPOC: CYyIeCTBOBAI JU 3TOT BUJ
B Boure Bcerzia wiy nossBUICA HelaBHO? B HaydyHOW JMTeparype
CKOJIBKO-HUOYZb II0XOXKMe Ha HOBBIM BUJ BOZOPOCIU U3 Boiru
He YIIOMMHAIOTCA. BipoyeM, yYMTBIBasA, YTO HATYATKaAM, KakK
U BCeM JJOHHBIM BOJOPOCIAM Bouru, TpafUIIMOHHO YZeIAI0Ch
MaJIO BHUMAaHUSsI, MOKHO IIPEAIIONO0KUTD, YTO BUJ, OBbLI, HO JI0JITOe
BpeMsl OCTaBaJCd HepacIo3HaHHBIM. OfHAaKO MHTEPeCHO, YTO
OH He BCTpeyaeTcs B IPYTUX TUIIaX BOJ0eMOB Borkckoro baccet-
Ha, TO eCTh HeOOJIBIINX peKaX, 03epax, Ipygax. HeT ero u B crapbIx
HAy4YHBIX l'epOapHUsIX 110 STOMY PErHOHY.

Tak MoXKeT OBITh, HOBBII BUJ IIOSIBIJICS 3/1eCh 13-3a IJIOOATBHOIO
TIOTeIICHUS WU aHTPOIIOTeHHOI0 Bo3ericTBu? ITo cioBam Bacu-
aus BumHsikoBa, anbroduopa, wiu ¢paopa Bopopocien Boiaru
B I1eJIOM, IeICTBUTEIBHO, MeHSIETCS B Pe3ysbraTe KaK II0TeIlJIeHUs,
TaK 1 aHTPOIIOT€HHOTO BO3/IeMCTBUA. OTU PaKTOPHI JeNCTBYIOT
COBMECTHO, HaKJIaJbIBasACh APYr Ha Apyra. KopeHHOe U3MeHeHUe
YeJI0BeKOM I'M/IPOJIOTMYeCKOTr0 peskuMa peku B XX BeKe — 3Ta IVIaB-
Hasg IpUYMHA U3MeHEeHMsI COCTaBa M CTPYKTYPHI BOJOPOCIEBBIX
cooburecTB. OfHaKO II0KAa HAMHOTI'O O0JIbIIIe JAHHBIX O MUKPOBOJIO-
POCIIAX, KOTOPBIe BCTPeUYaloTCs B INIAHKTOHE, B TO BpeMs Kak JI0H-
Hble BOJOPOCIU U3y4YeHBl oueHb cjl1abo. [IpuMevyarenbHO, UTO
BO MHOI'HIX MecTaX, IJle ObUI COOpaH PU30KIOHUYM, BBIIIYCKAIOT
KOMMYHaJIbHO-OBITOBBIE CTOUHBIE BOZBL.

OnucaHue HOBOTO BH/JIA CyIIeCTBEHHO PACIIAPUIO MOPHOIoTIde-
CKYIO XapaKTepUCTUKY POJia PU3OKIOHUYM, a UIOreHeTUIecKue
QHAIMU3BI TOATBEPAWIN, YTO IIPU3HAKY, TPAJAUIIMOHHO CUNTABIIN-
ecst BAKHBIMHY, IIPOSIBIAIOTCA Y KIaJ0POPOBBIX HE3aBUCUMO. DTO
TaK HasblBaeMas IapajulelbHasl S3BONIONUA. VIHBIMU CIOBaMHU, 3TO
YCJIOXKHSIeT Halld IIPeACTaBIeHUS O CHCTeMaTUKe CeMeMCTBa
U BBI3bIBaeT He0OXOAMMOCTD I POKOT'O BHeJIPeHUSI MOJIeKYJIIPHO-
reHeTUYeCKUX MeTOZIOB B paboTy I'[poOHOIOTOB /LTSI KOPPEKTHOM
nieHTUGUKAIIUY BUJOB.

OTKpBITHe MOKeT MMeTh U IIPUKIaZHOe 3HaueHue. Ecau nccieso-
BaHUA ITOKaXXyT IPUYPOYEHHOCTh HOBOTO BU/IA K 3aTrPSI3HEHHBIM
BOJIaM, €TI0 MOYKHO MCIT0JIb30BaTh B KauecTBe NMHAMKATOpa KauecTBa
BOZEBL. B T11060M ciIydyae MaccoBoe pa3BUTHE PU3OKIOHUYMA, KaK
U APYTUX OJHOJETHUX HUTYATOK, CBU/IETeIbCTBYeT O IIOBBINICHUN
OMOreHHOM HArpy3KH U JOJDKHO BBI3BIBATh 00€CIIOKOEHHOCTH!
B KOHIIe BeTeTallMOHHOTIO [1Iepuo/ia, II0cjIe OTMUPaHUs, bruomMacca
HHUTYATOK OCTAaeTcsd B BoJoeMe, U ee Pa3lo’KeHue IIPUBOAUT K BTO-
PUYHOMY 3arps3HeHUIO.

MopgroTtosuna HATAJTINA NNIECKOBA

Bce omo uz auunozo apxuea Bacunus Buwnsakosa.
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IMnTpmnm J1MBaHOB:
Mbl XXMBEM Mog, 0EBN3OM «B XU3Hb!»

O CceroaHALLHMX LLKOMbHMKAX 1 CTYOEHTax, O TOM, B KaKOM HanpaefeHn passmBaeTca MPTIA,
O MnaHax Ha 60 rekTapoB byayLero ¢ pektopoM Gurstexa [IMUtprem JIMBaHOBbIM MobecenoBasin
Erop BoikoBckunii 1 EneHa MNeHckas.

Erop beikoBckuii, Enena [lenckas: Pacuiupenue ®usre-
Xa 3a IIoCJIeTHYe TO/bI CO CTOPOHBI Ka’KeTCsI B3PBIBHBIM.
OnHo co6bITHE 32 ApyrUM. HoBble 1abopaTopuu, IieH-
TPBI, UHCTUTYTHI. XOJAT CIyXU O TOM, YTO MHCTUTYT yBe-
JIMYUTCA BO BCeX HAIIpaBJIeHUIX, HA COTHU reKkTap,
Ha ThICAYM HOpoIlyckoB. Yto npoucxonut? Kaxk
OBI BBI MOIJIX 9TO IIPOKOMMEHTHPOBATE?

Jmvutpuit luBaHoB: ®usrex BEIGpa B 2021 roly HOBYIO
CTpaTeruio pa3BUTHs, KOTOpas HalleJeHa Ha CO3ZlaHue
TepeloBBIX MHCTUTYTOB IIPUKIAJHON HAYKU, IIPUKIAJ-
HBIX UCCIefoBaHUM. [To CyTH, MBI CeTOHS XXUBEM 110/
JIeBHU30M «B JKU3Hb». C OTHON CTOPOHBI, 3TO BO3BpaT
K TOV U3HAYAIBHOU UJiee, IS ¥ PaJI KOTOPOI OBLI CO3-
naH Pusrex. C 1pyroi CTOPOHBI, 3TO OTBET Ha BBI3OBHI
Halllero BpeMeH!, IOTOMY YTO KJII0UeBble 33/Jaul, KOTO-
pBble Cero/iHs Iepel CTPAHOM CTOST, HaXOAATCS B ILIO-
CKOCTY OBICTPOTO CO3/JaHUS U IPUMeHeHUs B Pa3HbIX
OTPAC/IAX IPOMBIIIIEHHOCTY KOHKYPEeHTOCIIOCOOHBIX
TeXHOJIOTUM. VIMeHHO 3TUM U 3aHuMaeTcs PusTex.

y Hac Ha du3Texe 3a ocyefiHUe TpU rofa. 1o MHCTUTYT
KBAaHTOBBIX TeXHOJOTUM, IHCTUTYT 571eKTPOJBUKCHUA,
VIHCTUTYT UCKYCCTBEHHOI'O MHTe/LIeKTa, THCTUTYT 6110-
¢usuku Oyaymero u MHCTUTYT NUPpPOBOTO HebHa.
MO>KHO paclIMPATh OIIMCAaHNE, HO 110 CyTYU U3 Ha3BaHUN
9TUX MHCTUTYTOB BBITEKAIOT U IeJeBble UHAYCTPUU,
B MHTepecaxX KOTOPBIX 3TY MHCTUTYTHI OyyT paboTars,
U UX IIePCIIeKTUBHA UCCIe0BaTelbCKasd II0BeCTKaA.
Erop BeikoBckui: MHCTUTYT Heba — IOCHeIHUN
BIIepeuHe, a II0CJIe Hero YTo-HUOyb elile OyzeT?
Jmutpuii JIuBaHoB: IIoka MBI OCTAHOBUINCH Ha 3TUX
AT, VI ¢ MOeM TOUKM 3peHUs, 9TU TeXHOJIOTUYecKue
$POHTUPEI He TOJIBKO Ha ropu3oHTe 10 JIeT, a Ha 3Ha4YU-
TeJbHO Oostee yrameHHOM, 50-100 JeT, onpemensT pas-
BUTHE U Hallle! CTPAHBI, U HallleW [IUBUIN3AIUN.
Enena Ilenckas, Erop brikoBckuli: Brirouaercsd
Ju pabora co cpelHUM 0Opa3oBaTeIbHBIM 3BeHOM,
CO IIKOJIAMU B 3TOT MHTEHCUBHBIN IIPOLIECC Pa3BUTUA?
Kak ®u3sTex ¢ HUMU B3aUMOJIeIICTByeT?

ITOCKOJIBKY 3aIIpOC Ha 3TU PAaBOTHI CETOAHA OYeHb dusTtex Bb|6paﬂ B 2021 rogy HOBYHO JMuTpuii JUBaHOB: B UKCiIe CBOMX OCHOBHBIX MUCCUI
BBICOK U CO CTOPOHBI TOCYAapCTBa, U co croponsl uaay- CTPATEIMNIO Pa3BUTUA, KOTOPadA Hauere- dusrex TPaZUIMOHHO OPUEHTUPOBAH Ha IPOABUKE-
crpun, To MOTH, oTBedast Ha 5TOT 3atpoc, pacmupser- Hd Ha CO3OaHUNE MNEPENOBLIX MHCTUTYTOB  nue u mopbimeHue ypoBHS MKOIBHOTO U3UKO-MaTe-
Cs, CO37IaeT HOBBIe MPUKIaAHbIe HHCTUTYTH, cosnaer [MPUKIIAOHOU HAYKW, NMPUKIIaOHbIX NCCI1E-  martuueckoro o6pasoBanus. Ceitdac 3T0 0COGEHHO
«Jonuny ®usrexa» LI pa3MelieHus BhicokotexHnono- LJOBaAHUN. Mo CyTW, Mbl CErogHsa XXmsem AKTyalTbHO, ITOCKOJIBKY 3a mocaefuue 25-30 JeT ypo-
TUYHBIX TPOU3BOACTB. [Ipu aToM 06bemer o6pasosa- MO AEBM3OM «B XKN3HDb». C ogHom CTO- BEHb 9TOTO 06pa30BaHUA IIePeCcTal COOTBETCTBOBATh
TeNbHOMN JesiTenbHOCTH Qusrexa He yBenuuusaorcit. [DOHbI, 9TO BO3BPAT K TOU N3HAYaJ/IbHOM COBPDEeMEeHHBIM 3alpocaM. Hemb3sd cKas3aTbh, 4TO

XO‘{y 9TO CIIEMNAJIBHO IIOAYEePKHYTh.

noee, asid 1 pagn, KOTOpOVJI Obin co30aH OH yIIaJI, HO 3aIIPOCHI U TPeGOBaHUA K 3HAHUSIM U CIIO-

Erop BoikoBckuii: Korja Bbl CKasaly 06 M3HAYaIbHOM dunztex. C OPYyromvt CTOpOHbIl, 3TO OTBET COBHOCTAM BBIIYCKHUKOB IIKOJ ¥ YHUBEPCUTETOB

nzee, U1 KOTOpori 6611 coznan dusrex, Kak GbrBbleechop- HA BbISOBbI HALLIETO BpeEMEeHU

MYJTMPOBAIH JIJIs YnTaTenen? Kakas oHa Obura?

Jmutpuit IMBaHOB: JTa MJes COCTOSANA B IIOATOTOBKE

HOBOT'O ITOKOJIEHUS YIeHBIX U NH)KeHePOB, CIIOCOOHBIX OCYIIeCTBISATh KPYII-
Hble HallMOHAJIbHBIE TeXHOJIOTUUeCcKre IIPOeKTHL. B cepennue XX Beka, Korza
du3Tex co3xaBaNCs, TAKUX IPOEKTOB OBLIO ABa: aTOMHBIN U KOCMUYeCKU.
U BeimyckHUKY Pu3Texa BHECIN BBIIAIOIUIICA BKJIA/, B TOT U B APYTOM.

A ceroJiHs 33/1auy 110 MacIITaby 1 10 3HAYMMOCTH COIIOCTaBHUMBI, HO IIPOEeKThI
npyrue. OHM CBS43aHBI C HOBBIMU MHYCTPUSAMU, PACTyIIMU 1 y HaC B CTpaHe,
U BO BCeM MUDe, U C JOTOHAIOIYM Pa3BUTHEM B HEKOTOPBIX HallpaBIeHUIX,
IJle MBI Cepbe3HO OTCTANH.

Erop BeikoBckuit, Enena [TeHckas: Kakue KOHKpeTHBIe pe3y/IbTaThl BOOpa3oBa-
HUM U HayKe MBI OKH/IaeM M KaK OHU COOTHOCSITCS CO CTPYKTYpPOM HaydHO-
00pa3oBaTeJIbHOTO PhIHKA U 3aIIpOCaMU paboTojaTerel cCerogHs?

Jvutpuii JIuBaHoB: B o61acTu 06pa3oBaHusI MBI eKerolHO HabupaeM Ha Iep-
BBIM KyPC CaMBIX TAIAaHTIMBBIX BBIITYCKHUKOB IIIKOJI CO BCEY CTPaHbI, KOTOPHIe
MIPOSIBUJIN BBIAAIONMECS Pe3ylAbTaThl B M3yYeHUUM QU3UKU, MaTeMaTUuKH,
UHPOPMaTUKY, OMOJIOTUY U XMMUU. A Ha BBIXOJle, TO eCTh ITI0CJIe 3aBepIleH s
obpasoBanus Ha dusrexe, 3TU J0LU GOPMUPYIOT HAYUHYIO, UHKEHEePHYIO
U IIPeJIIPUHUMATeIbCKYIO JIUTY.

B oToM cMbIciIe Hanla oOpa3oBaTelbHAsl CTpAaTerus 3a IIocaefHUe 75 JeT
He U3MeHWIACh, 3a UCKIIOUYeHNeM IIpeillPUHUMATeIbCTBA, KOTOPOTo, KOHeY-
HO, B XX Beke B CoBeTckoM Coto3e cKopee He O6bLIO0. XOTS «IIPeAIIPUHUMATETb
CTBO» — CJIOBO ITMPOKOT0 cMBIcIa. KOPOJIEB TOXKe OBLI TeXHOJIOTUYECKUM IIpeJi-
IIpUHUMAaTeNeM B IPYroil COIMATbHO-DKOHOMUYECKON cpejie, IOTOMY UTO eMy
O6bLIO HEOOX0AUMO cHOPMUPOBATH TeXHOJIOTUUECKyIo 06a3y, IIOATOTOBUTH
JIIOJIeN ¥ OCYI[eCTBUTD 3HAUMMBIN TeXHOJOTMIeCKU Y IIPOEKT.

YTo KacaeTcst HOBBIX HAYYHO-TeXHOJIOTMYeCKUX 3a/1a4, TO X KPYT MOXKHO OIIpe-
JleJIATh M3 Ha3BaHUI TeX KPYIHBIX IPUKIATHBIX UHCTUTYTOB, CO3JaHHBIX
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CHJIBHO BBIPOCIN. [T03TOMY certyac MBI pacuIupsieM aTy
IesTeJIbHOCTh, N00ABIAsl K TeM TPaAUIMOHHBIM
VHCTPYMEHTaM B3aUMOJeMCTBUS C CUCTEeMOU IIKOJIb-
Horo oOpa3zoBaHus, 4To y Pu3Texa ObLIN Bcerya,— HAIIpUMep, 3a0uHast Qus-
Tex-lIKoJIa WIN XypHal «KBaHT» — HOBBIe. B OCHOBHOM 3TO CBSI3aHO C IIOJ-
Zep>XXKOM ITpelnojaBaHus QU3NKY, MaTeMaTuKu, UHGOPMaTUKY, OMOJIOTUH,
XUMUU B IIKOJAX, KaK B OHJANH-popMe, TaK U opiaaliH. MBI oKa3bIBaeM
TIOMOIIb METOAMYECKYIO, OPTaHM3AIIMOHHYIO U B psijie clydaeB pUHAHCOBYIO.
B MacmTaGHBIN OHJIANH-IIPOEKT, Pa3BUBaeMBbINl Y HAC, CETOJHS BOBIeUeHbl
JleCATKYU TBICSIY IIKOJBHUKOB. P IPOEKTOB HalleJeH Ha CTUMY/INPOBaHUe
paboTel GU3MaT-KJIACCOB B KOHKPETHBIX ITKOJIAX B PA3HBIX pernoHax Poccuit-
cxont Pepepaniu. OHU GOPMUPYIOT BOPOHKY I 3aMHTe PeCOBaHHBIX IIKOJIb-
HUKOB, UMeIONINX BBICOKMe 0Opa3oBaTelbHble Pe3yNbTaThl. VI3 HUX B Jalb-
HeNIIeM CKJIa/JbIBaeTcsd TOT BePXHUM OTPSJL, UYTO CTAHOBUTCSI KOHTUHI€HTOM
dusrexa.

Erop beikoBckuit: [Toaze p>kuBaloTCs JIU GU3MAT-KIACCHI BCe ITOA P WU Cylle-
CTByeT CIIMCOK, Ky/ia IIOTIaZaloT 110 KAKUM-TO OIIpe/leJIeHHBIM KPUTEePUIM?
Jmutpuint JIuBaHOB: KOHeUHO, 3TO KOHKYPCHad cucTeMa. [IpoekT Ha3bIBaeTcs
«HayKy B pernoHbI». OH BBICTPanBaeT CUCTeMY B3aMMOJeNICTBUS C peTHOHAMU
C LIeJTBIO ITOBBINIeHUS KauecTBa IMKOIbHOTO eCTeCTBeHHO-HAayYHOTO 00pa3oBa-
HUA B IIapTHEPCTBe C KoMIIaHMeN «/IHHOIIpaKTHUKa» ¥ C perMOHATbHBIMU BJa-
CTSIMU. 371eChb OUeHb BaSKHO OOBbeMHSTE yerIns. [I0aToMy pealn3yeM oTU IIPO-
eKTBI TaM, I7le MBI I10JIyJaeM 3Ty CUHePTUIO OT yCUJINI Pa3HBIX IaPTHEPOB.
Erop BeikoBckuii: Kak BbI ymaeTe, KaKylo TeppUTOPUIO Gu3nUUecKu OypeT
3aHuMatb MOTU et yepe3s fecaTh?

JOmvutpuii JluBanos: Kamiryc B IoaronpyHOM cerofHs ¢ yueToM «/JJonnHbl Pus-
Texa» 3aHUMaeT IIpUMepHO 60 ra. JlecsTh IeT — 3TO KakK pa3 TOT CPOK, KOTOPBIN
norpebyeTcsl Ha ee ocBoeHMe. Ha O1rpKaiiye rogbl TOUHO XBAaTUT 3TON TeppU-
TOPHUH JJISI Pealn3alliy HallluX IIaHOB.
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Ky3HULLa NpOopEeCCNOHAIOB

OrpoMHOe 3HaYeHMe 419 Pa3BUTYS HALIMIOHANbHOW SKOHOMUKK MMEET CU/bHAas CCTEMa CpeaHero NpodeccoHasb-
HOro obpazoaHVA (CIMNO). OHa roTOBUT CreLUMarIMCTOB /15 CaMbIX MEPCHEKTVBHbBIX Chep — OT MHPOPMALWIOHHbBIX TEX-
HOMTOMAM 1 MeaMLIMHbBI A0 arpPOrPOMBbILLNIEHHOMO KOMIIeKCa. 1o denepanbHOMY MPoekTy «I 1podeCcCnoHanMTET
cmctema CrlO nonydaeT NoaaepXKy KpyrnHeWLX NpeanpusaTiiii CTpaHbl. C OOHOM CTOPOHDI, STO BbIFOAHO CTYAEHTaM:
OHWI MOMY4YaOT BO3MOXHOCTb TRYAOYCTPOUTHCS B KPYMHbIE 1 YCMELLHbIE KOMMaHMM 1 TOCKOPNOopaLyn, C APYron —
BU3HEC Nosy4YaeT KBaIMPULIMPOBaHHbIE Kaapbl, MOArOTOB/IEHHbIE C YYETOM peasibHbIX HY>K, MPOM3BOACTBA.

B 2025 roxy cucrema CIIO otMmeuaet 85-1etue. CeronHs B Poc-
1 3,9 MJITH CTYZIeHTOB IIOJIy4aloT cpeiHee IIPodecCroHaNb-
Hoe o6pazoBaHue B 3200 Kosutemskax. Pazputue cucremst CITO
U ee a[]alITallNIo I10/] AKTyaIbHBIe 3371a4l SKOHOMUKU ITOAeD-
JKMBaeT CTapTOBAaBIINM B 2022 roay ¢efiepalbHBIN IIPOEKT
«[Tpopeccronanurer». B3aTOM rojly OH CTal 4aCcThIO HAIIIPOCK-
Ta «MOJIOJIEXXD U JIETH», YTO OTKPBLIO elife GOJIbIe BO3ZMOKHO-
CTel JJIS1 IO TOTOBKY KBAINQUIIMPOBAHHBIX CIICIIAATICTOB.
«[TpodeccronanuTeT» HalIpaBaeH Ha MOJIEPHU3AIINIO CUCTe-
Mol CITO, ero KiItoUYeBble 33/Ia4M — ClelaTh oOydeHue Gosee
[IpaKTUYeCKUM, COKPATUTh CPOKU 00pa3oBaTeNbHBIX IIPO-
I'PaMM U BBICTPOUTD yUeOHBIN IIPOIeCcC TaK, YTOOBI ITOJITOTOB-
Ka CHelMaJNCTOB ObLIa CUHXPOHU3MPOBAHA C HY)KIAMU
PeaIbHOIO CeKTOpa SKOHOMUKU.

Kak otmeuaet Bunie-IipeMbep JImutpuit YepHbIlIeHKO, «IIpo-
deccuoHaMUTET» — OIHA M3 CAMBIX 3PPeKTUBHBIX ITPOTPAMM
B cdepe cpesHero npodecCHOHAIBHOTO 0Opa3oBaHUI.
ITo dennpoekTy B cTpaHe CO3ZAIOTCS OOpa3oBaTelbHEBIe
1 00pa3oBaTelbHO-IIPOU3BO/ICTBeHHBIEe KIacTephbl. OHU 00b-
eINHAIOT KOJUIeIKU U paboTozaTesnell U3 KIIOUeBBIX IS
PerruoHOB OTpacjierl 3KOHOMUKU. CTyAeHTaM IIpeJjaraioT
COBpeMeHHbIe yueOHbIe IIPOTPAMMBI, BEICOKOTEXHOIOT Y-
Hoe 00OpyZoBaHMe U rapaHTUPOBAHHOE TPYAOYCTPOICTBO
rmocite BhITycka. B 2025 roay B 86 cyobekTax PO paboraer
506 Takux wiacTepoB. OHM OXBaTbIBAIOT 24 IIPUOPUTETHLIE
OTpac/In — OT MAlIMHOCTpoeHuA U IT 10 Typr3sMa 1 KIuHI4e-
ckorl MeauIIMHEL. K KoHIy 2026 roja K IIPOeKTy IIPUCOoeSU-
HATCA BCe 89 peIrMOHOB CTPaHbL.

[lapTHepHI IIpoekTa — 2485 KoMIaHUU. OHU IPUHUMAIOT
HeIloCcpeJICTBeHHOe yuacTye B pa3paboTke 00pa3oBaTelbHBIX
[IporpaMM, IIpe/yIaraioT IPaKTUKY U TPYAOYCTPOYICTBO OyIy-
LIVIM CIIeIIMaINCTaM.

3a mocjaefAHNe ABa rofida U3 Koule[Ke—y4acTHUKOB ¢efle-
panbHOrO IpoekTa «IIpodpeccuoHanIuTeT» BBIIIYCTUINCH
350 ThIC. cTyzeHTOoB. [To mporpammam «IIpogeccruonanurera»
CeToJHS yyaTcst 6osee 1,8 MJIH YeTOBEK.

VHBecTUIINU B OyIyIiee OTpacin

[IpencraButenu I[TAO «lasnpoMm HedTh» pacckasaiu ,b“
0 IIO3UTUBHOM OIIBITe COTPYAHNYECTBA C IIPOEKTOM.
«[IepBBIN BBIIIYCK 110 COBMECTHBIM IIpOrpaMMaM ,lasrnpom
HepTu“ u IIpodeccuonanrurera“ Oyzmer B HOSIOpe 2025 roga —
9TO YCKOPeHHBIe IIPOIPaMMBbI 00yUeHNsT MHOTOITPOPIIEHO-
ro KoJneska TIoMeHCKOro MHAYCTPUAIBHOIO YHUBEPCUTETA.
CtelyIoI 11 II0TOK BBIIIYCKHUKOB — B 2026 roly — U3 MHOTI'O-
PO MIBHOTO KouteKa FOropckoro rocyiapcTBeHHOTO YHU-
BepcuTeTa 1 OMCKOTO IIPOMBIIIEHHOTO SKOHOMUYECKOTO
KOJLIEZIKa»,— COOONIVIIN B KOMITAHUU.

Pextop KopnopatuBHoro yHUBepcuTeTa «[a3mpom HedTU»
WNnbsa JleMeHTbeB OTMETW, YTO IIAPTHEPCTBO KOMIIAHUU
C KoJUIe/PKaMU IIOMoTaeT He TOJIBKO 00ecIIeunBaTh BBICOKYIO
TOTOBHOCTb BBIIIYCKHUKOB K paboTe Ha IIPOM3BOJCTBe,
HO 1 aKTVBHO Pa3BUBATh UX IIOTCHIIUAIL.

«B paMKax COBMeCTHBIX IIPOTPaMM MBI CO3/IaeM YCIOBUA JIst
UX (CTYZ€HTOB) ajaliTally ¥ KapbepPHOI'0 POCTa, BKIIOYasd CTa-
SKUPOBKY U JIOTIONHUTEIbHbIe 00pa3oBaTeIbHbIe KyPChl. OTO
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VHBECTUIINH B Gy/yliiee Halllell OTPACIN U YBEPEHHOCTD B TOM,
YTO MBI GOPMUpPYeM KOMaHAY MPOpeCcCHOHAIOB, TOTOBBIX
K BBI30BaM COBPEMEHHOCTH»,— IIOUePKHYII VIbst [[eMeHTheB.

1,8

YHUKaIbHOE 000pyZOBaHue

ITogroroBKa KafpoB A JKeJIe3HOLOPOKHON OTPACIN, KOTO-
pasi UMeeT cTpaTernyeckoe 3HaUeHNe Il SKOHOMUKU U 060-
POHOCIIOCOOHOCTU CTpaHbl. CerofHs oTpacieBble KIacTephl
«[Ipopeccuonanurerar eCcTb B 14 pOCCUNCKUX PeruoHax —
ot PocroBa-Ha-JloHy 10 XabapoBcka. KirtoueBbIM ITapTHEPOM
BeIcTynIaeT OAO «Poccuiickue skese3Hble foporu» (PXK/I). Kom-
IIaHUSA IIOMOTaeT OCHAATh KOJUISIKYU U TeXHUKYMBI, pa3pa-
OaTeIBaTh 0Opa3oBaTeslbHbIe IIPOTPAMMBbI, TapaHTUPYeT
BBIIIYCKHUKAaM TPYAOYCTPOWCTBO U IOAAEPKUBAET
UX BO BpeMsI O0yJeHUsI.

CTyZeHTBI y4arcsd Ha CaMOM COBPEMEeHHOM U YaCTO YHUKAIb-
HOM 000pYZI0OBaHUY, KOTOPOE TOUHO BOCIIPOU3BOAUT Peaslb-
Hble paboune MecTa. OTO, B YaCTHOCTU, TPeHAKePBI-CUMYIISI-
TOPBI — IIOJTHOPa3MepHbIe U IOTHOQYHKIIMOHAIbHBIE Kabu-
HBI JIOKOMOTUBOB, a Takke paboure MecTa AUCIeTYepPOB.
Ha HuX oTpabaThIBAIOT yIIpaBleHUe JIBUKeHeM I10e3/I0B
U JeVICTBUA B aBaPUMHBIX CUTyalVgX. BBIIIYCKHUKY, IIPO-
Ime/Ie obyyeHre Ha TAKUX TPeHaKepax, TOTOBBI K paboTe
Ha peaJbHOM COCTaBe.

P)K]I ygacTByeT B 16 5KeIe3HOLOPOKHBIX U IBYX TPAHCIIOPT-
HBIX KJIacTepax, B OIIDKaIie rofbl OTKPOIOTCS ellie IISITh,
B ToM yucie B CaHkt-IlerepOypre, KpacHosipcKe 1 YIbsTHOB-
cke. Cerryac 1o mporpammam «IIpodeccroHanmureTa» 00yda-
10TCS 3935 OyIyIIUX JKee3HOLOPOKHUKOB, U3 HUX 2436 —
LIeJIeBUKY, TO CTh CTY[eHTBI, KOTOpble TapAaHTUPOBAHHO
rtosryyat padory B PXK]I.

TpaguIIIOHHBIE OTPACIN CTAHOBATCA IIPUBJIEKaTeIbHBIMU
«IIpodeccmoHanINTET» MEHSeT KII0UeBble U1 OTpacell poc-
CUICKOU SKOHOMUKU ITpodeccuu. BuacTHOCTH, 110 pesepalb-
HOMY IIPOEKTY TOTOBAT BBICOKOKIACCHBIX CIIeI[MaTINCTOB JIeC-
HOM U CeJIbCKOXO34VICTBEHHOU OTpacyIell.

Hampumep, BI1aBI10BCKOM arpapHOM TeXHUKYMe CO3/IlaH KJIa-
crep «JlecHas TPOMBINIIEHHOCTb AJITalICKOTO Kpast». ETo rmas-
HBIN [IapTHeP — XOJAWHT «AnTaniecy. KomlaHug noMmonia
000pyZOoBaTh COBPeMEeHHBIN YUeOHBIN KIacc U IIprobpena
CUMYJIATOP IJIS 3aTOTOBKU Jeca. CTyeHThl OTMEYAaloT, YTO
CTeIleHb er0 PeaATUCTUYHOCTU — 99%. CeroiHs 75 OyayImx
CIIeIIMAIVCTOB yYaTCs IO PYKOBOACTBOM OIIBITHOTO JIECOBO-
Jla — pabOTHUKA XOJJIUHTA.

B Bosrorpajckoit obsmacty Ha 6aze HOBOAaHHUHCKOTO CeJlb-
CKOXO3MICTBEHHOTO KOJLIe/[Ka OTKPBLICS COBPeMeHHBIN KJIa-
CTep, KOTOPBIN y3Ke COTPYAHUYAET C IIAThIO KPYITHBIMU IIPeJi-
npuATUAME. Kosmek ocHalleH cCoBpeMeHHBIM 000pyZoBa-
HUeM: 3/IeCh eCTh TPeHaKephbl KoMOaliHa U TPaKToPa, dKC-
TIpecc-1abopaTopys AJIs aHAIN3a CBOYICTB YI00peHUI, arpo-
JIPOHBI, IIKad HIOKOBOY 3aMOPO3KU U 3D-IIpuHTED.

«CTat CaMBbIMU OIIBITHBIMIU»

MeTaJury pru4ecKon OTPaCIN TOKe Hy>KHO MHOTO KBaIUpU-
LIVPOBAHHBIX CIIEI[NAINCTOB. B 15 pernoHax CTpaHbI CO31aHO
26 MeTaUIypruieckux kiaacrepos «IIpodeccruonanurerar.
B unciie KIIOUeBBIX KOMIIAHUM-paboTOaTeIel, yIacTBYIO-
wux B npoekrte,— HIMK, «CeBepcranby, MMK, «Pycainy. OH1
00ecreunBaloT KOJUIEIKY COBpeMeHHBIMU TpeHaXkepaMy,
KOTOpble UMHUTUPYIOT paboTy CTaleIIaBUJIbHBIX Ileyel
U IIPOKATHBIX CTAHOB, a TAKJKE CUCTeMaMU aBTOMAaT4eCKOTO
KOHTPOJIA KauecTBa. Kak pacckasana ,, b HadalbHUK yIIpaBiIe-
HUA 110 IIPUBJICUYEHUIO TaTaHTOB «CeBepcTain» AHACTacus
KoskeMmsakuHa, KoMItaHUsA ¢ 2022 rofia akTUBHO I10/Ie P>KUBa-
eT peanu3sanuio rpoexra «[Ipopeccuonaniurer» B Yepernoslie.
«B 2025 rogy JUILIOMBI ITOIy4YWIn 342 IIePBLIX BBIIIYCKHUKA
IIporpaMMBbl I10 19 HanpaBiaeHUIM II0Ar0TOBKU. boree 100
BBIITYCKHUKOB 110 OKOHYAHUU KOJUIeKAa OBLIN IIPU3BAHBI
Ha CPOYHYIO CITyK0y B POCCUICKYIO apMuIo. Bcex X Komila-
HUSL JKJIeT Cpasy 110 OKOHYAHUH CIY>KOBL. OCTalIbHbIe BBIITYCK-
HUKU TPYAOYCTPOEHEI B ,,CeBepCTalb” B COOTBETCTBUH C IIOIY-
YeHHOU KBTMPUKAIIMEN: OllepaToOphl U BATbI[OBIIUKY IIPO-
KaTHBIX CTAHOB, IIOJPYYHBIe CTaJleBapa, JIeKTPOMOHTEPEIL,
CTAaHOYHUKU, CBAPIIUKY, CJIeCapU-PeMOHTHUKY, MAIIHUCTEL
KpaHa»,— IIPOKOMMeHTUpoBala AHacTacusd KoskeMakuHa.

B cBoIO o4yepesib, pyKOBOAUTENb HAIIPaBIeHUs 10 paboTe
cMoJIoibIMU TaTaHTaMu «CeBepcTann» CBeTaHa bapabaHie-
Ba OTMeTHUJIA, YTO MHOTMe BBIILYCKHUKY «IIpodeccronannTe-
Ta» OBUIM TPYAOYCTPOEHHI ellle Ha IToCJIeJHeM Kypce U yxKe
YCIIeIN IOBBICUTH KOMIIETeHTHBIE HAaBBIKY, CZeJIaB IIepBhIe
1Iarv B MpodecCroHaIbHON Kapbepe. «Cpeu BceX BBIILYCK-
HUKOB OHU CTAIV CAMBIMU OIIBITHBIMU U YoKe paboTaloT 6e3
HaCTaBHUKOB, CAMOCTOATENbHO. Jlaske caMble MOJIOAbIE CTY-
JIeHTBI aKTUBHO BIWINCH B pabouie IIPOLIeCCHl U ITOCTelleH-
HO CTaHOBSITCS BOCTPeOOBaHHBIMU CIIeITNAINCTaMM», — OTMe-
tuiia CBeiaHa bapabaHriieBa.

CEPIEV METPOB



WHTEPBBIO

I A CTPO(MU3UKA

AkageMunk bopumc LLycToB:
Mbl CTasni NtoAbMU, MOTOMY YTO
Haya/ I CMOTPETb Ha 3Be34bl

YTO Takoe acTepouipl? HeM OHM OT/IMUAKOTCSA OT MaslbIX MIaHeT 1 Opyr OT Opyra”? Bceraa i OHWM OrpoOMHOIO
pasmepa”? Npo3nT Nt 3emrie B CKOPOM DyaylleM nafeHre Takoro «HeOeCHOro rocTs» ? Kak aToro 13texaTb?
[MpaBOa u, YTO UMEHHO acTepPOVadbl «OTBEYAIOT» 3a NepPeHOC XI3HW Mo BceneHHowm?

06 aTOM — akaoeMuK bopuc LLYCTOB, Hay4YHbIV pyKOBOOUTESb VIHCTUTYTa aCTpOHOMMM PAH.

OT IBUIN IO IIAHeTEI

— Bopuc Muxamiosud, MBI IIPUBBIK-
JIU lyMaTh, YTO aCTePOUJ, — 3TO HEUTO
TrPaHANO3HOE, CIIOCOOHOE Pa3pyIIUTh
BCIO IUIaHeTy IesukoM. Ho, oka3sbiBa-
eTcsl, acTepPOUIBl OBIBAIOT U COBCEM
HeboOJIbIIVe, OKOJIO MeTpa B AuaMe-
Tpe. DTo IIpaBja’?

— JleCTBUTENBHO, Y MHOTUX JIOJ el
CJIOXMJINCH CMyTHBIe IIpeACTaB-
JleHUsI He TOJbKO 00 acTepoupax,
HO U 0 Hamle COJHEYHON CHUCTeMe
B 11es0M. Bee 3HaoT, uTO ecTh CONH-
Ile, BoceMb ITaHeT. Ho HaceneHue
ColHeYHOU cUCTeMEI Topasjo 6osee
MHOroo6pasHo. [IoMUMO KPyIHBIX
IIaHeT M HUX CIYTHUKOB B 3TOM
COBCeM He IIyCTOM IIPOCTPaHCTBe
JleTaeT OTPOMHOe KOJIMYeCTBO MaJbIX
Tes. Masble Telma — 9TO KapJAMKOBBIE
IIaHeTBhl, KOMeTHI, aCTePOU/IBI, MeTe-
OpOUJBl M MeXIJIaHeTHas IIBbLIb.
Jlo HeflaBHeTro BpeMeHU 3T IIOHATUA
OBLIN HECKOJbKO pacIIBIBUATBIMU,
HO HellaBHO aCTPOHOMBI JOTOBOPHU-
JINCh, KaK KJIacCUPUIIUPOBATh 3TU
Teja xoTs OBl IIo pa3Mmepy. Coriac-
HO JOKyMeHTaM MeXayHapoaHOTO
ACTPOHOMUYECKOTO COI03a, KapInKo-
Basl IIaHeTa — 3TO KPYITHOe TeJIo, Ipa-
BUTAIU KOTOPOTO JOCTATOYHO CUJIb-
Ha, YTOOBI Teso umesno popmy, 6am3-
KyIo K cpepruuecKou, HO HeZloCTaTo4-
Ha, YTOOBI PACYUCTUTH 00JIACTh CBOET
OpOUTEI OT IPYrux 00beKTOB. CaMbIN
M3BeCTHBIN IIPUMep KapJAUKOBOM ILIa-
HeThl — 3T0 IlinyToH. Pa3Meprl Kapau-
KOBOM IIJIAaHETHI — OT IPUMEPHO ThICS-
UM 10 IBYX C IIOJIOBUHOM THICSIY KUJIO-
MeTpOB. MHOTOUNMCIeHHbIe KaMeHU-
CTBIE TeJa pa3MepoM OT 1 M 10 HMK-
Hell TPaHMUIIBI pa3Mepa KapInuKOBBIX
IUIaHeT — 3TO acTepounbl. Eciau Takoe
TeJIO IIPOSBJIsAeT IPU3HAKU KOMETHON
aKTUBHOCTU — 0Opa3oBaHUe XBOCTA,
KOMBI U T. JI., TO 9TO KoMeTa. Eciu testo
6ouiblie 30 MUKPOH, HO MeHbIe 1 M,
TO eT0 KIacCUPUIUPYIOT KaK MeTeo-
pou. DTO CJIOBO MUPOKOU ITyOIUKe
MeHee 3HAaKOMO, XOTs MeTeOPOUJI0B
HaMHOro 0oJblle, YeM acTepou/iOB
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u KoMeT. /[eJlo B TOM, YTO MeTeopou-
JIBI CIUITKOM MaJIbl ¥ UX HEBO3MOKHO
YBUZETh JlaXke C CAMBbIMU MOUITHBIMU
TeJleCKOIIaMu, a 3Hauut, B CMU HeT
KpacuBbIX (OTO, HNPUBIEKAIOUIUX
BHUMaHUe JIoJen. JINIIb KoTa MeTe-
OpOUZBI BXOAST B aTMochepy 3eMiu,
a 3TU COOBITUS HePeIKU, MBI HAOJIIO-
naeM ¢uHanbHyO $azy uxX cylie-
cTBOBaHUS — 3pPeKTHOoe sIBIeHUe
Gosuzia WU MeTeopa. A Te TBepJble
YaCTUIIBL, YTO MeHbIIe 30 MKM,— 3TO
MeXXIIaHeTHas IbLIb. [lapafokcansb-
HO, HO 00JIaKO 3TUX 6eCUrCIeHHBIX
MUKPOCKOIITUYECKUX Tel MBI MOXKeM
HabJI01aTh Jla’ke HEBOOPYKeHHBIM
ri1asoM! DTo 304MaKalbHBIN CBeET,
10 IPKOCTU CPaBHUMBIN C SIPKOCTHIO
Mieunoro ytu. IIpasja, B CoOBpeMeH-
HOM MUpe MHOTHUe KUTeJIU FOPOLOB
HUKOT/Ia He BUJeNIU HU TOTO HU JIpy-
roro, B TO BpeMsI KaK sIBJleHUe MeTe-
opa miau 6oauza XOTsI OBl pa3 BUjen
KayKJIbII.

— [nsas Ha KOTOpOe MBI 3arafibiBaeM
XejaHue?

—SBIeHUe MeTeopa HACTOJBKO HeO-
SKUZAHHOE U CKOPOTeUHOe, UTO JIIOJU
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Jlnwb Korga Meteopouabl

BXOOST B aTMocdepy 3eMnu,

a 3TW COobbITUA HepeaKw,

Mbl HabnogaeM omHanbHyo dasy

MX CYLLEeCTBOBaHUSA — 3

eKTHOe

saBneHne bonnga nnm MeTeopa.

0OBIYHO HUYETOo He YCIIeBaIoT 3ara/laTh.
[TpaBzra, xorza B arMocdepy BXOAUT
KPYIIHBIN MeTeOpOUJ| W JaKe acTe-
pouz (KCcTaTu, Telo, CTOJIKHYBIIeecs
c 3emiient 15 ¢peBpand 2013 roza B paut-
oHe YerssOUHCKa, OBLIO MUMEHHO acTe-
POUIOM), TO SIBIeHUe OYeHb SIPKOTO
6osuja (cymepbomnzia) MoxeT HabJIo-
JIaThCsI B TeUeHNe HeCKOIbKUX CeKyHI,
npuyeM MOXKeT CO3IaBaThCs OCBele-
HUe, CPABHUMOE C COTHEUHBIM.

KaTtactpo¢sl 66111 U OyyT

— Bce i1 10CTaTOYHO KPYIIHBIE acTe-
POUABI U3BECTHBI ACTPOHOMaM?

— BaXHBIN BOIIpOC, OJVH U3 BBI3O-
BOB B HayKe. Ceryac Hallld CPeJCTBa
HAOIIONeHUs IO03BOJNSIOT BBIIBUTH
XOTh U He Bce, HO Oojee 95% acTepo-

usnoB pasMepoM 6onee 1 kM. Boib-
Ile BCero acTepouLOoB HAOIIOZAIOT
B [lIaBHOM IIOsICe acTepouzsoB, obIa-
cru Mexay Mapcom u IOnutepowm,
I7le HaXOAUTCd OYeHb MHOTO TaKUX
Teld. MuuIMapAbl JIeT OHU JeTaloT
1o op6uram, 6JU3KUM K KPYTOBBIM.
OTcrofia 3a CYeT CAOXHBIX AMHAMU-
YecKkuX 3¢PeKToB MIM IIPOCTO U3-3a
CTONIKHOBEHUI, KOTOPbIe IIPOUC-
XOIAT IIOCTOSAHHO, HEKOTOPBIe Tela
IepexoJAT Ha BBITAHYTHIE (JIIUIITH-
yeckye) opOUTHL [IpryeM BEITSHYThIe
HACTOJbKO, YTO OHU 3aXOAAT JaxkKe
BHYTPb OPOUTHI 3eMJIN, a 3HAUUT, BO3-
MOJKHBI CTOJIKHOBEHUS aCTePOULOB
C Hallle! IIaHeTo. Takue Tesa Ha3bl-
BAIOTCS acTepouZaMu, COMMKAIOMIY-
mucd ¢ 3emuenn. OHU IIPeLCTaBIAIOT
HaubOJIbIIUN WHTepeC B KOHTEKCTe
ACTePOUJHO-KOMETHON OIIaCHOCTHU.
IlocnencTBUA CTOJIKHOBEHUN MOTIYT
OBITh OUEHb Cepbe3HBIMU, BILIOTH
N0 YHUYTOXXEHUSA UUBUJIN3ALUU
U Jjake BCell OMOTHI.

— Taxue xatacTpodbl Ha 3eMie yxKe
OpLIN?

— Beuin u OyAyT, HaZO CMOTpPETh
Ha Belll peaJlnCTUYHO. MBI 3HaeM,
YTO Ha 3eMJle eCThb CJIeAbl IaJleHUsS
KPYIIHBIX TeJ. Bce caplmanu Impo
BBIMUPAHNe IMHO03aBPOB 65 MJIH JeT
Hasaz. Torma KpymHOe Telo IMOPSAA-
ka 10 kM ynano B panioHe IOkaraHa
B Mekcuke, co3aB KpaTep AuaMme-
TpoM o4ty 200 KM, U B pe3yibrare
mpousolnia robarbHas KaracTpoda
C BBIMUpaHUEM He TOJIbKO AUHO-
3aBpoB. CuuTaercs, 4YTo 75% OUOTEHI
TOIZA ITOru6I0. TakMe CTOTKHOBEHU ],
KOHEYHO, OYeHb PeJIKA — IIPOUCXOAAT
pa3 upuMepHO B 100 MJIH JIeT.

— Ho Bce-Taky IOJHOCTBIO YHUUTO-
SKUTB BCe JKBOEe OOBIYHO He yIaeTCA...
— JKu3HBb TPyAHO «CAenaTh», HO elle
TpyAHee YHUYTOXUTb. MUKpPOOP-
TaHU3MBI HaXOAAT B HeApax 3eMIu
Ha IIyOMHaX BO MHOI'O KIJIOMeTPOB
B IIaxTax, OJU3 Xepsa IIOJBOJHBIX
BYJIKAHOB U JlaKe YyTh JIU He B KOCMO-
ce. BbICOKOOpPraHM30BaHHasA KU3Hb



UHTEPBBIO aCTPOPU3UKaA

Gonee ysa3BuMa. YeloBeK >KUBeT
B cpexHeM 1o 100 sner. KoHeuHo,
OTJIeIbHOTO YesloBeKa OoJIbllle BCero
UHTepecyeT 3TOT MaciTabd. Ho eciu
He OBITb 5TOMCTOM, & MBICIUTD B Mac-
mrabax NUBUIN3AIUU (Pa3BUTOTO
TeXHOJIOTU4YeCcKOoro o0InecTBa), TO,
IIOXKAJIy!, XapaKTePHYIO LIKAIy Bpe-
MeHU IIPAaKTUYeCKOIo WMHTepeca
MOKHO IIPUHATb PaBHOU IIPUMEPHO
1000 JseT. Ecnu KTO-TO 03a604ueH 61o-
JIOTUYECKON cyzbbol BuAa homo
sapiens, To peub OyzeT o OoJiee JAIMH-
HOM UHTepBaje BpeMeH!, IPUMePHO
100 TBIC. JIET.

— YTo MOXKHO OXHZATH Ha 3TOM
uHTepBae?

— Koneuno, Mmeoub Bpojie YensiOuH-
ckoro wiu TyHTyccKoro Tes OyzeT
IazaTh 4acTo.

— TyHryccKoe Telo — MeIouyb?

— TyHrycckoe Telo MMeIO pasMep
okoJso 50 M. [lo acTpoHOMUYECKUM
IOHATUSAM — Ja, OHO HeboJblloe,
XOTSI eci OBbI TaM, IJle OHO YIIaJIo,
OBLIN HaceleHHBbIe IIYHKTHI, TO MaJIO
OBl He II0Ka3aJ0Ch. IlIoImagb TOTaIb
HOI'0 IOpa’keHUd CpaBHUMaA C ILIO-
majabio MockBbl. IIo HamIuUM OIleH-
KaM, TeJa pazMepoMm B 50 M ImafaroT
Ha 3eMJIIo € YacToTou pa3 B 1000 JieT.
Takue, Kak YenssOMHCKOe, HAMHOTO
yanie — pa3 B 50 yetT. 100 TBIC. €T —
9TO UHTePBAJI BpeMeHU MeXKAy Iafe-
HUAMU TeJl JUaMeTPOM B HeCKOJb-
KO coTeH MeTpoB. IlosToMy, Korza
MBI TOBOPUM, YTO 3aHUMaeMCs acTe-
POMAHO-KOMETHON OIIaCHOCTHIO,
TO B OCHOBHOM KOHIE@HTPHUpYeM
BHUMaHNe Ha U3y4eHUU TaKUX TeJl —
oT 10 M 710 500 M, a KOTZIa MBI paccMa-
TpUBaeM IIpaKTUYeCKUe aCIeKTHI,
TO OTPAaHUYMBAEMCS MHTEPBAIOM
BpeMeHU B 1000 yieT 1 pasMepamMu
acrepounzos 10-50 M.

— Kaxk BBI y3HaeTe 4acTOTy IIaleHU
pa3HBIX Teu?

— YCTaHOBUTH, C KAKOW YaCTOTOU
U KaKkue Teja Iajalv Ha 3eMIIO,
JOBOJIBHO TPYAHO, IIOCKOJIBKY TYyT
paboTaloT pas3IuYHble 5PO3NOHHBIE
daxTOpEI — BOJA, BeTep, reoJoruye-
CKasg aKTUBHOCTb,— MCKaKapollue
CTaTUCTUKY. Ho y Hac ecTh 3aMeyva-
TeJbHBIN OKypHan» — JlyHa. Tam HeT
arMocdepsl, reoJIOTUYECKU OHA I1ac-
CUBHA, COOTBETCTBEHHO, HeT U 3TUX
daxTopoB. Pa3zBe uTO Ha yAapHBIN
KpaTep ymazeT CIeAyIOLIUN MeTeo-
put u OyneT HacJoOeHUe KpaTepoB
pasHoro Bo3pacta. Ho yueHble Hay4n-
JIMCh OIIPeeNIATh XPOHOJIOTUIO CTOJI-
KHOBeHUM. [JokasaHo, 4YTO B IIOCIe-
HUe 3 MJIpPJ JeT IIafileHre Tel pa3Me-
poMm Gosiee 50 M Ha JIyHY (a 3HAYUT,
U Ha 3eMJIIO) IPOMCXOAUIO IIPUMep-
HO B OZTHOM TeMIIe. 3aBTPa 3TO He IIpe-
KPaTUTCs, U B CJIefiylomye 3 MIPJ, JeT
OyzeT TO XXe caMoe. DTa UCTOPUS JJIs
YeJ0Be4YeCcTBA HaBCerAa, U MBI JOJIK-
HBI €10 3aHUMAaThC.
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Ckopee Bcero, B bnmxanme
OEeCATUNEeTMS yrageT Teno Tmna
YenabuHckoro. CTpalHo 11 31o0?
[MaBHasi XapakTePUCTUKA TaKoro

COObITUA — 3TO 3HEPrUs.

— EcTb s Kakue-TO peanabHBIE OIlac-
HOCTH U3 KOCMOCA, KOTOpbIe HaM I'PO-
34T B OJIDKamIee Bpems?

— Ecm peds 1po actepouibl, TO, CKO-
pee Bcero, B OJMIKamiue JecsTuie-
TUS yIazeT Tesuo TuIa YeassOmHCKoro.
Crpamuo au 5T0? IlMaBHag xapak-
TePUCTUKA TaKOTO COOBITUS — 3TO
sHeprud. Hanpumep, sHeprus Yeiud-
OMHCKOIro Tejaa olneHuBaercs B 400
KMJOTOHH TPUHUTPOTOJyOJa. DTO
20 60M0, cOpoleHHBIX HAa XUPOCU-
My. 3a IIpoureAmye 12 jeT CIydaluch
COOBITUS MOMeEHbIIe MacITaboM.
Hanpuwmep, Kamuarckoe coOwITHeE,
KOIZla TeJO B30PBaJIOCh B aTMocdepe
C 3Hepruem IoyTu B Tpu XUpocu-
MBI, HO ObLIa CHJIbHAS O00JIAYHOCTb,
U C 3eMJId HAYero He yBU/IeIU, TOIb-
KO CO CITyTHUKOB. [TOXOKUX COOBITU
OBLIO HECKOJIBKO, ¥ BCe ITPOU3O0ILIN
B HeHaceJeHHBIX MecTax. [loaTomy
TOBOPUTH O IIOCTOSSHHOM U HeIlpe-
PBIBHO OIIAaCHOCTU HeJNb3s. 3eMJIs
He TaK yX IIIOTHO HaceneHa. Oke-
aHBI, IIyCTBIHU, TOPBI, TUTAHTCKUE
60J70Ta — UX ILUIOIIAJb CYIIeCTBEHHO
OoJble IIONAAY HaceTeHHBIX MeCT.
[TosTOoMy uale majfeHus OyayT 6e3
TsDKeJIBIX ITocencTBUM. Ho ecTh ofuH
MOMEHT, KOTOPBIN 51 IOUePKHY: 1eJI0
BTOM, YTO O BXOJIe BaTMocdepy TaKUX
MaJIbIX TeJI MBI 3apaHee He 3HaeM.

— 1 He MO>XeM CIIPOTHO3MPOBATh, KaK
OHO ce0s1 1ToBeJieT?

— Jla. MBI oTCIeXXuBaeM IIOUTU BCe
KpyIIHBIe (KpyIIHee OZHOTO KUJIOMe-
Tpa) Tesa, IPOTHO3UPYeM UX JBUKe-

HUe W 3HaeM, YTO HU OJHO M3 HUX
He yIajieT Ha 3eMJIIO B OJIVDKanIie
THICIYM JIeT. A ¢ 6ojlee MeJIKUMU
TeJlaMU CIOoKHee. MBI X He BUJUM,
U HYXHO CO3/laBaTh CIlellualb-
Hble CUCTeMBbI, KOTOPBIX II0OKa HeT
Ha 3emite. MBI ITOKa TOJIBKO paboTaemM
HaJ 9TUM. [IoaTOMy Takue «HeXAaH-
YUKW», KaK YearssOuHCKoe cOOBITHE,
BIIOJIHE MOTYT CJIy4aThCs.

Vrap 1o actepouny

— Ecyti BBI HOHSIN, UTO TOT WX MHOW
acTepou]i JeTUT B HAIly CTOPOHY,
MOXKeM JIX MBI UYTO-TO C/IeJIaTh?

— MoxeMm. Hy>KHO MMeTh CIyXkO0y,
KOTOpas Ipeyrpexaana Obl JOel,
YTO Yyepes JleHb-1Ba COCTOUTCS TaKoe
co6wrTue. Eciu B YensiOuHCKe Tpes-
yrpenuiu 6vl, YTO OyAeT IajZieHUe,
JIFOIU 3HAIU OBI, YTO CIYIUTCS BO3-
JIYUIHBIN B3PBIB, Oy/IeT yilapHast BOJTHA
1 He HaJI0 ITOAXOAUTh K OKHAM. JTO
MepHhI TPakIaHCKOW 060poHbI. Hazso
IIPOCTO IPeAyIpeXnaTb U UHCTPYK-
TUPOBATh, UTO JlenaTh. Huuero npyro-
TO TYT He yCIleenrb.

A c Oonee KPYIHBIMU TeIaMU
no-1pyromy. EcTb HeCcKoJIbKO Bapu-
AHTOB JIeNICTBUM, OKOJIO JIeCsITKA, BCe
OHU JIeJISITCS Ha JIBa KJIacca: OTKIOHe-
HUe U paspylieHue. ECIU MBI BUAUM
acTepous 3apaHee, MOXeM IIPOCUU-
TaThb ero OpoOUTY U IMOHUMAeM, UTO
Yyepe3 JecATh JieT OH MOXeT CTOJI-
KHYTbCA C 3eMJIell U BepOsATHOCTb
CTOJIKHOBEHUS Hac He yCcTpauBaer,
TO MOXeM 3a06JIaTOBPeMEeHHO ITOTIbI-
TaThCSI OTKIOHUTH 3TOT aCTepPOU[,
YBECTH C OTIACHOY OPOUTHI.

— Kaxk aTo cenarn?

— OOCYKIAI0TCS U Jlaske OTpabaThIBa-
IOTCSI Pa3IUUYHbIe TEXHOJIOTUU OTKIIO-
HeHUs. Hanpumep, 6T TIpoBesieH
akcrepuMeHT DART 1o nusmeHeHuUIo
op6uThl acrtepouza Juaum. DART —
9TO aMepUKAaHCKUU aIIapaT Maccon

600 KI, OH BBIIIOTHWJI POJIb KUHETU-
YeCcKOro OpYyXXWs, yAapHHUKaA, KOTO-
PBIF Ha CKOPOCTH 6 KM/ CeK. yAapII
B CIIyTHUK acTepousa.

— IloueMy B CIIyTHUK?

— BpIOpasu JBOWHOW acTepoOwus
Junum. BokpyT acTrepousia pasMepom
okoso 800 M Bpamjaercsa CIYTHUK,
TOXXe acTepous, HO IOMeHblIe —
150 M. [Tepuoj o6 panieHus CIIyTHUKA
u3MepsieTcsd O4eHb TOUHO. VI3MeHUTh
opOuUTYy, a 3HAYUT, U IIepuoj obpalie-
HUS CIYTHUKA IIpOlle, YeM OpOUTY
KPYIIHOTO acTepouza. yiap Ipouso-
nresl B MaJblM acTepousi, ¥ OH U3Me-
HUJI CBOU IIepUoOJi Ha OYeHb 3aMeT-
HYIO BeJIMYUHY. B pa3sl Oosblile, yeM
OXKUANOCK.

— Ho mouemy Gosbiie?

— [ToTOMy YTO TaM ZOCTaTOYHO CJIOXK-
Has MexaHuKa. Eciu BBl paccMaTpu-
BaeTe CTOJKHOBeHHe abOCOJIOTHO
VIIPYTUX IIapOB, HallpUMep CTalb-
HBIX, TO TaM BCe CYUTAETCS IIPOCTO.
A 371ech TOpaszio CIOXKHee, ITOCKOIbKY
IIPU yJlape IIPOUCXOAUT BEIOPOC Belle-
cTBa. Brl He 3HaeTe TOYHO, CKOJIBKO
OyzeT BBIOpOLIEHO, HO 3TOT BBIOPOC
co3JlaeT oIlpefleIeHHBIN paKeTHBIN
3 PekT. OPPeKTUBHOCTH U3MEHEHUS
OpOUTHI B pe3yiabTaTe II0JydaeTcs
MHOTO BBIIIle, YeM IIpU OOBIYHOM
VIIPYTOM yZape.

— HaBepHoe, 3TO IIOXO, YTO pac-
CYUTAIN I0-OZHOMY, a IOJYIUIOCH
ILO-Zpyromy?

— DTO HOpPMaJbHO, HAa TO U HAaTyp-
HBIA 3KcIlepuMeHT. Ho ecTb u 1py-
rre cocoObl OTKIOHEeHUs. MOXHO,
HallpuMep, IIPOM3BECTU HAJIIOBEPX-
HOCTHBIU B3PBIB, KOTOPBIN BEIOPOCUT
4acTh BelllecTBa. Jlpyron BapuaHT —
9TO pa3pylieHHe. DTO KOTZA yXKe
TI03/IHO OTIJIOHATD U II0Pa «BKIIOYATh
bproca Yuinucar, ToO eCTb pa3pyLIUTh,
B30pBarh, pacwWIeHUTh. Takoe HY>KHO,
YTOOBI JIETeIO He CILIOIIHBIM TeJOM,
a pacchIaloch Ha POM MEJIKUX, BO3-
MOXKHO, MeHee OIIaCHBIX OCKOJIKOB.
Taxue c11oco6bl OTPabaTHIBAIOTCSI
IoKa TeopeTHuYeCcKH, IIOCKOJbKY
3/1eCh HY>)KHO OpYy)KHe sgIepPHOIo TUIIA,
a C BBIBOJIOM ero B KOCMOC 0OJIbIIVe
IpobIeMBIL.

— Jla ¥ He XOTeJOoCh OBl BEIBOAUTH
saflepHoe Opy>kue B KOCMOC.

— B 1990 roay nipouwioro Bexa B CHe-
SKUHCKe OBLIA IPYIIIA, KOTOpast 3aHU-
Majach 3TOM TeMom. Torma MBI ele
JPY>KWIN C aMepUKaHI[aMU, Ha KOH-
depeHIINIO 110 3alI1Te OT aCTePOU/I0B
IIpUe3Ka «OTeIl» BOJOPOAHON 6OMOBI
SnBapy Teinep, MBI BMecTe 06CyK/a-
JIY, KaK pa3pymarb acrepousisl. [Toka
YTO TeXHOJIOTUS 3TOTO THUIIA OPYKel-
HOTO BO3JIeIICTBUS He oTpaboTaHa.
TouyHO mpejcKkas3arb, 4YTO IIPOU3OU-
JleT, HeBO3MOXKHO, He 3Hasl CBOMCTB
acrepousia-MUIIeHH, a 3TO TUIIUYHAL
cutyanusd. Cuuraercs, 4yTo 100-MeTpo-
BBIM acTepoOUs MOXKHO Pa3pyUIUTh,



WHTEPBBIO aCTPOhU3UKaA

a y>ke 500-MeTpOBBI — HeT: COBpe-
MeHHBIe TeXHOJIOTUU He IT03BOJAIOT.
— Bo MHOTUX QpaHTaCTUUECKUX QLI
Max KaKOW-HUOYJb acTPOHOM-O/1U-
HOYKa HeOXUJaHHO JJI BCeX BUJUT,
YTO K HaM COBceM OJM3KO UTO-TO
OTPOMHOE IIOJJIeTeNO U II0YeMy-TO
HUKTO 3TOTO He 3aMeTua. Takoe
MOXeT OBbITE?

— Mo>xeT, HoO He OTPOMHOe, U 3TO TeJIO
MOXKeT He 3aMeTUTh BooOlle HUKTO,
II0Ka OHO He BomieT B armochepy. Tak
YenssbuHckoe u 6bL10. KeTaTn, 3To
npousouwno, korga 8 OOH, B Bene,
00CYyXXIaIN aCcTepOUTHO-KOMETHYIO
OIIaCHOCTh. I y4acTBOBal B 3TOM
3aceflaHUM KakK IIpeJcTaBUTeNb AKa-
JleMUH HayK Halllell cTpaHbl. B Yeid-
OUHCKe OBLIO EBATH YTPa, B BeHe —
O4YeHb paHHee yTpO, IIPaKTUYeCKH
HOUB, U BOT ITpuieTesno. [Toutu cpasy
s1 HadaJl II0JydaTh 3BOHKHU «CBEPXY»:
moyeMy acTPOHOMBI He IIpeJyIlIpe-
Iuman? A MBI He MOIJIM 3TO CJieaaTh:
IIPOCTO He OBLIO, JIa U celtyac HeT TeX-
HUYeCKUX CPeJiCTB U COOTBETCTBYIO-
el CIy>KObI. Y Hac Bcerza Tak: IPOM
TPSHYJ, 3HaUUT, HY)KHO CPOYHO Kpe-
CTUTBCA.

— Ho BBI IBITaeTECH UTO-TO C/leIATh?
— JTy TeMaTUuKy ceryac IIbITaeMCs
HOAHATH 0 ypoBHA «Pockocmocar,
TO eCTh TOCY/laPCTBeHHOM CTPYKTYPHI.
[IpobGyieMy acTepoULHO-KOMETHOM
OIIACHOCTU TaM, B oOIleM, IIpU3HA-
0T HapaBHe C KOCMMYeCKUM MyCO-
POM, KOCMMYeCKOM IIOTO/I0M, U JaKe
ObLIa IOIBITKA BKIIOYUTH 3Ty TeMy
B Cepbe3HyI0 IIPOrpaMMy, HO Jelo
U/leT Kak B IIeCHe: «PeYKa JBIDKEeTCS
U He JBUKEeTCS.

[Tosb3a u3 KocMoca

— HaBepHsaKa acTepousl IpeJcTaB-
JIIIOT COOOM He TOJBKO OIAaCHOCTB,
HO M YeM-TO Ba>KHBI, IIOJIe3HBI?

— KoneuHo. [Toutu n060e sBIeHUe
UMeeT JiBe CTOPOHBI — Ayalu3M Bcer-
Jla mpucyTcrByeT. Kak moetcs B OfHOU
u3 neceH Pozenbayma: 6e3 Mpaka HeTy
cBeTa, 6e3 rops HeT yzad. BoT u acre-
POUJIBL: C OLHOM CTOPOHBI, OIIACHOCTb,
C IPYroM — UCTOYHUK KOCMUYIECKUX
pecypcoB. JTa TeMa KaxkeTcs paHTa-
CTUYeCKOl, HO Ha CaMOM JieJie B 3TO
HallpaBJeHUe YyXe BKJIAAbIBAIOT
3aMeTHBIe CpeJicTBa. borarele cTpa-
HBI, Y KOTOPBIX eCTh CBOOOJHBIE IeHb-
TY ¥ KOTOPBIe [yMaloT He Ha TPU rofia
BIlepes, a B Macirabe 100 jeT wian
6oJIbllle, y3Ke 3a[yMBIBAIOTCS O TOM,
4TO HEKOTOpBIe IleHHBbIe pecypCHl
Hallell IJIaHeThl McyepllaeMbl, IIPU-
4eM B OJIM3KOM OyzAyIeM. A TyT oKa-
3bIBaeTCsd, YTO Ha acTepouzax 4ero
ToJbKO HeT. KcTaru, JyHHas TOHKa,
KOTOpas ceryac ujeT ¢ HapacTaHU-
eM, B 3HaUUTeJIbHOMN CTelleHU CTH-
MYJUPYeTCs IIpe/icTaBIeHNeM O TOM,
4TO acTepouAbl IpuHecan Ha JIyHY
LleHHble MUHePaIbl, KOTOpBIe OyIyT
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JUIST HAaC TIOJIe3HBI. DTO IpeXX/e BCero
MeTaJabl, B TOM YHCJIe IUIaTUHOBON
TPYIIIIBI U pPeiKo3eMebHble, KOTOPhIe
HauboJIee MHTEHCUBHO UCIIOIb3YIOT-
Cs1 B MUKPO2JIeKTPOHUKe, a pa3BefaH-
Hble 3aachl HeJIOCTATOUYHO BeIUKU.
[oBOpSAT, HapUMep, YTO HUOOUS
Y HaC OCTJIOCHh Ha 20 JeT.

— Taxk 3Tu MUHepaJbHBIe PeCcypChl
OyayT 6parth ¢ JIyHBI?

— B Tom uucie. Kcratu, cuuraercs,
YTO JJaxke Ha 3eMJie PsiJi MeCcTOpOoXK/ie-
HUU — 3TO pe3yabraT IaJeHUuM acTe-
pouzmoB.

— A Ha caMux acrepouzax?

— B xonne 2023 roza K acTepouny
[Icuxesa 1moJieTesl aMepUKaHCKUN
ammnapar, KOTOPBIT TOXe TaK Ha3bIBa-
ercs. C4UTAETCS, UTO 3TOT aCTePOu/,
MeTaTnyeckuii. Eciu ObI Takas ropa
JIeJKaJia Tie-To 37ech, oHa ObI obecie-
4yujaa 4YeloBeUeCTBO Ha OTPOMHOe
KOJIUYeCTBO JIeT BIlepeJ U Keae30M,
U HUKeleM, U peJKo3eMeIbHBIMU.
Ho Bce 50 HaxoauTCs B KocMoce. Kak
B3ATh? MHOI'O pasHBIX BapUaHTOB.
U oT0 y3Ke He paHTACTUKA, ITO pealb
HbIe TIPOPabOTKU, KOTOPHIEe BeIyTCs
B OoraThix cTpaHax (JrokcemOypr,
OAD3, CHIA u zp.). [ToMuMo MeTaIoB
OJIMH U3 IVIaBHBIX U, MOXeT, Jaxke
IJIaBHBIN pecypc — 3TO BOJA.

— Heyxenu Mbl OyZieM BO3UTH BOJY
13 KocMoca?

— Jleno BoT B ueM. Hekoropele acre-
POUABI COePXKaT JOCTATOUHO GOJIb-
1roe KOJUYEeCTBO BOABI. Boja HeoOs1-
3aTeNIbHO, KakK JieJ] WIU CHET, JIeKUT
Ha IIOBePXHOCTHU, OHAa MOXeT BXO-
IUTh B COCTaB MUHepaJIOB, HO IIpU
HarpeBe ucHapsaTbcsa. CKaxkeM, acTe-
pouzsl kiacca C (yIIUCThIe) cCoZepsKaT
ax 10 30% TakoM BOJBI. TeXHOJOTUU,
Kak JOOBIBATh BOLY, CelTyac oTpabaThl-
BaloTCs Baboparopusix. Boga Hy>kHA
He CTOJBKO JJISI TUThS WIU I YMBbI-
BaHU, 3TO IpeXsie BCero TOILINBO.

YTO Takoe XM3Hb 1 KaK OHa
dopmmpyeTcsa — TemMa oS
oTaenbHoro, 9 6bl ckasarn,
6eckoHeuYHoro pasrosopa. Ho 1o, uto
OopraHvka B KOCMOCe MNMPUCYTCTBYET,
N He TONbKO Ha acTepoungax, ¢
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Eciam BBl XO0TUTe MOKOPATH CoslHey-
HYI0O CUCTeMy, BaM HY>KHO TOILTUBO.
Ho Bosa — 3TO He caMO TOILTUBO,
a HeKU U KOHIIeHTPaT ero 2JIeMeHTOB.
[Tpo1ecc IPOCTON: eCTh OecIuIaTHAS
U IIOCTOSIHHASI COJIHeUHasl dHeprus,
3a cueT KOTOPOM BBl MOXKeTe pasia-
raTh BOJAY Ha BOJOPOJ U KUCJIOPOL,
a 9TO yXXe KOMIIOHEeHTBHI MOI[HOTO
TOILTUBA, KOTOPOe II03BOJISIeT COBep-
1IaTh JOCTATOYHO OBICTPBIE MEXKILIa-
HeTHBIe IIyTelleCTBUSI.

— I cpasy nipeacraBuia cebe rUTaHT-
CK1le KOCMUYecKre BOJIOBO3HL...

— Bojla — 3TO IleHHee, YeM 30JI0TO.
Ho xorza roBopsIT 0 MUHepaIbHBIX
pecypcax, g Bcerja IoJ4epKHUBAIO:
pecypchl He OTPAaHUUNBAIOTCS TOJIBKO
MUHePATbHBIMU. ACTePOUABI MOTYT
OBITh UCIIOJIB30BAHBI KaK PeCypPC CpeJl-
CTBa 3aIUTHL. [IpefcTaBbTe, UTO BaM
HY>KHO ITPOJIETETH IOBOJIBHO OOJIBIIOE
paccTossHUe B KOCMOCe — CKaXkeM,
MeXXay IlaHeTaMu, K COJHITY U T. J.
JlJIst 5TOTO IOMUMO BCEro IIpouyero
00513aTeJIbHO HY>KHO MMeTb 3aIUTy
OT KocMu4eckon paauanuu. [lokaata
mpobJieMa He pellleHa, U MIOJIET YesI0-
BeKka K Mapcy Ha JJaHHBII MOMEHT
HepeayieH.

— Kax:ke acteponst MOXKeT 3allIUTUTE?
Kak 30HTUK?

— [TouTu. Bl 3aKkarbiBaeTech B acTe-
pouz, U yke MeTPOBBIN CJIO 3TOTO
BelecTBa OyZeT OTAMYHBIM 3al[UT-
HBIM 9KPaHOM.

— W nerers Ha Mapc BMecTe € 3TUM
acTepousiom?

— Moxet, Ha Mapc, a MOXeT, elje
Janblie. Bl B aTOM actepou/ie OyzmeTe
3al[UIeHbl. A eCcId acTepousi MOoJ-
XOJAIIero CoCTaBa, TO «II0 JOpore»
MOXHO pa3pabaTbhIBaTh €ro pecyp-
cpl. KTo-TO CcKa)keT: UTO 3a BBIAYM-
xu! Ho yepe3 HekoTOpOe BpeMs 3TO
rmepecTaHeT ObITh paHTACTUKON. DTO,
KOHe4HO, goporo. Ho mpexacTaBbTe
cebe pa3BUTHE KOCMUYECKOTO TPAHC-
noprta. Eciu 3amyck KujaorpaMma
TI0JIe3HON Harpy3Ku CTOWJI B Havaje
KOCMUYeCKON 3Pbl MHOTHE JeCITKU
TBICSIY JIOJJIAPOB, TO IIOCTeIleHHO
CTOMMOCTh CHUXXajlach, M cemyac,
HanmpuMep, y Macka meab — CHU-
3UTh CTOUMOCTH BBIBOJIa KUJIOTPaM-
Ma /10 HeCKOJIbKUX COTeH J0JIIapOB.
Ecsiu BBIBOJT B KOCMOC CTaHeT COBCeM
JlellleBbIM, & CTOMMOCTDb MaTepUaIoB,
KOTOpble MBI OXUAaeM IMOJIYyYUTh
u3-3a ux fepunura Ha 3emMie, BpIpac-
TeT, TO I0ObIUA PeCypPCOB B KOCMOCE
CTaHeT peaTbHOCTHIO HAlllel JKU3HU.

Kaxk MBI ciojia ImoIiain

— MHoTUe ucciaeoBaTean CYUTAIOT,
YTO UMEHHO acTepOuJbl CTAIU pas-
HOCUMKAMU CTPOUTEJIbHOIO Mare-
puana jniag GOpMUPOBAHUS KU3HU
Ha Halllen IulaHeTe. OTO Tak?

— ACTPOHOMBI yMeIOT aHaJU3UPO-
BaThb CIIeKTPHI aCTePOUIOB — COJMHEY-

HBIU CBeT, OTPa’kKeHHBIN OT acTepou-
J10B. COJIH@UHBIN CIIEKTP MBI XOPOIIO
3HaeM, a KoIja 3TOT CBeT OoTpaxka-
eTcsg OT IOBEePXHOCTU, OH COJep-
KUT nuHpopManuio o Heit. OTciozna
MBI JleJlaeM BBIBOJBL O TOM, UTO 3TOT
acTepouj, cKopee BCero, MeTaIU-
YeCKUM, 3TOT — YINIUCTBIM U T. [.
[To criekTpaM MBI TakXXe OIIpeJess-
€M, UTO Ha MHOI'MX acTepPOouax ecTh
OpraHuKa.

—Ho3T0 Bejb elle He 3HAYUT, YTO TaM
€CTb KUA3HB.

— He 3mauut. UTO TaKkoe )XU3Hb U KaK
oHa popMUpyeTcs — TeMa JIIs OTJeb-
HOTO, 51 OBl cKa3zana, 6eCKOHEeYHOTO
pasrosopa. Ho To, 4TO opraHmka
B KOCMOCe ITPUCYTCTBYeT, X He TOJIBKO
Ha acTepoungax, ¢paxr. loiroe BpeMs
CYUTANOCh, YTO HAa aCTeponJiax, Korja
OHM IIaJIaloT Ha 3eMJII0, HU4Yero opra-
HUYeCKOT'0 COXPAHAThCI He MOXKeT,
HO celyac 9Ta TOUKa 3peHUs U3MeHU-
Jack. OIWH TOJNBKO IpuMep: B THCTH-
TyTe MeAUKO-OMOJIOTUYecKUX IIpo-
6sem PAH OBbLI ITPOBe/leH 3KCIIEpU-
MEHT. B IByX CJI0Bax ero CyTh: BHyTPb
KaMHs ObLIM IIOMellleHBl KyJbTypPBI
MUKPOOpPTaHU3MOB. KaMeHb ObLI
JIoCTaBJIeH B KOCMOC U cOpOIIeH OTTY-
Ila Ha 3emito. [Iposeren yepes aTMocC-
depy, obropes cHapy>Ku, 4aCTUYHO
pacIIaBUICd, UCIIAPUIIC, a BHYTPHU
COXPaHWINCh XKUBbIe MUKPOOPTaHU3-
MBIL. OKa3anocCh, YTO OHU OYeHb CTOU-
KO IIepeHOCAT KOCMUYeCKue YCIOBUS.
A eme OBLT TEePBBIN 3KCIIEPUMEHT
«buopuck», Korzia Ha BHEITHUX ITaHe-
ssX MKC GBI BBICTaBIEHBI B KOCMOC
U 3KCIIOHUPOBAIUCH GoJsiee 30 Mecs-
IleB pa3JIMyHble MUKPOOPTaHU3ME,
ceMeHa pacTeHUU M JaXke BBICIINE
oprasusMbl — pauku. Korza oHu
ObLIM BO3BpallleHbl B HOPMaJIbHBIe
YCJIOBUS, 0KA3aloCh, YTO OOJIbUIAS
YacTh 00Pa3IloB BBDKUIIA.

— Ilouemy OBI TOIJla He IIPeJIIOJIO-
SKUTh, YTO TaKe MUKPOOPraHU3MBI
€CTb Ha acTepousiax?

— MBI He MOXXeM 3TOTO MCKIIOUYUTh.
[umnoresa o TOM, UTO 3TU OOJbIINe
KaMeHIOTH, a TAK)Ke KOMeThI, KOTOpblIe
JIeTAIOT B KOCMOCe, He aOCOIIOTHO 6e3-
SKM3HEHHBI, BIIOJHE AUCKyTHpyeMa.
[IpyyeM JeTaloT TaKue IepeHOCYUKHI
SKM3HU He TOIbKO B COTHEeYHOM CUCTe-
Me — OHHM MOTYT IIyTellecTBOBAaTh
U MeX 3Be3]I.

— MHorue ayMmaioT, 4TO acTPOHO-
MU — OYeHb HellpaKTUYHas, JaneKas
OT 3eMHOM >XM3HU HayKa. Ho nmosnyua-
eTCs1, 3TO CoBceM He Tak. OHa 1 OT KOC-
MHYeCKHX OIIAaCHOCTeMN MOXeT yOe-
peub, M pecypChbl IOMOXKeT HalTH...

— Jla, a elre MOKeT IIOMOYb OTBETUTH
Ha BOIIPOC, KTO MBI U KaK cio/ia I1oIa-
JU. ACTPOHOMUS — MUPOBO33peHYe-
cKasi HayKa. Sl yBepeH, 4To 101 CTaIN
TeMHU, KTO OHU eCTb, B TOT MOMEHT,
KOIZla Ha4yaJyu CMOTpPeThb Ha 3Be3/[bl.
BeEcenoBAnA HATAJTMA JIECKOBA



AxkapgeMunk bopwuc LWycTos:

«Hy>XHO MMeTb Cry>xBy, KoTopast
npenynpexaana obl Ntogen, uto
‘ yepes AeHb-ABa COCTOUTCS TaKoe
cobbITve. Ecnm B YensibmHcke
npenynpeanny obl, Yto dyaeT
nageHue, Mooy 3Hanm obl, YTo
CITYYNTCS BO3YLUHbIV B3PbIB,
OyneT yoapHasi BO/iHa U He Hafo
MOOXOOUTb K OKHaM. 3TO Mepbl
rPaXkaaHCKOM OOOPOHbI.
Hapoo npocTo npenynpexaaTtb
M MHCTPYKTVPOBATb, YTO OenaTb»
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