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1. O0uIre nonoXKeHus

Hacrosimast ocHoBHasi npodeccruoHaibHas oOpa3oBarenbHasi MporpaMma BBICIIET0 00pa3oBa-
HUS — I[IporpamMMa MOATrOTOBKU HAay4YyHO-IIEarorMyeckux KaJpoB B aclUpaHType (Aanee — Imporpam-
Ma acnupanTypsl, OIIOII) peanuzyercs denepanbHbIM rocy1apCTBEHHBIM OI0KETHBIM YUPEKICHUEM
HayKd MHCTUTYTOM CHJIBHOTOYHOW 3JeKTpoHUKH CHOUpPCKOro oTaeneHus Poccuiickoi akagemMuu
Hayk (MCD CO PAH) Ha ocHOBaHUU OeCCpOYHON JUIIEH3UU Ha NIPABO BEIECHUS 00pa30BaTEIIbHOM /1es-
TenbHOCTH, BhimanHoM 05.04.2012 1. 3a peructp. Ne 2668, ¢ npunoxxenrem Ne 1.2, nepeodhopMiaeHHBIM
coryiacHo pacrnopsbkenuto Pocodpranzopa PO ot 05.06.2015 1. Ne 1924-06.

[Tporpamma pa3paboTaHa Ha OCHOBAaHHM:

- ®enepanbHoro 3akona ot 29 nekadbps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- IIpuka3za MunucrepctBa obpazoBanus u Hayku P® ot 19 Hoa6psa 2013 r. Ne 1259 «O6
yTBepkaeHuu Ilopsiika opraHu3anuy U OCyIIEeCTBICHU 00pa30BaTeIbHON JesATeIbHOCTH 10 00pa3o-
BaTeJIbHBIM IpOrpaMMaM BBICIIEr0 OOpa3oBaHMs — IpOrpaMMaM IOJATOTOBKM  HAy4dHO-
[e/1arOrMYeCcKUX KaJpoB B aCIIUPAHTYPE (aAbIOHKTYPE)»;

- [Ipuxaza Muno6puayku P® ot 12 aBrycra 2011 r. Ne 2202 «O06 yrBepxaenuu Ilepeuns cre-
[IUAIFHOCTEH HayYHBIX pAOOTHUKOB TEXHUYECKUX M €CTECTBEHHBIX OTPACiIel HayK, CPOK OOydeHHs 110
KOTOpBIM B acnMpaHType (aJbIOHKTYpE) IOCyIapCTBEHHBIX M MYHHMLMIIAIBHBIX 00pa30BaTENIbHBIX
YUPEKACHUN BBICIIETO MPO(ECCHOHATBHOTO 00pa30oBaHus, 00pa30BaTEIbHBIX YUPEKICHUH JOMOTHU-
TEJILHOTO0 00pa30BaHMUsl, HAYUYHBIX OpraHU3alMi MOKET COCTABIATh YEThIpE I'0/1a B OUHOU (hopMe, MATh
JIeT B 3204HOU (hopmey,

- Ilpukaza MunucrepctBa obpazoBanus U Hayku P® ot 12 centsops 2013 r. Ne 1061 «O6
YTBEP)KJICHUH MEPEYHEN CIIENUAIBHOCTEH U HAPABJICHUH ITOATOTOBKH BBICILIETO 0Opa30BaHHUS,

- «[TonoxxeHust 0 NOJrOTOBKE HAyYHO-TIEJarOrMYeCKUX U HayyHbIX KaJIpOB B CUCTEME IOCIIEBY-
30BCKOro InpogdeccuonanbHoro odpasoanusi B Poccuiickoit denepannn», yTBEpKIEHHOTO MPUKa30M
MunucrepcTBa obuero u npodeccuoHaabHoro obpazoanus Poccuiickoit @enepauun Ne 814 ot
27.03.1998 r.;

- denepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa BBICIIEr0 0Opa30BaHUS MO
HanpasyieHuto noarotoBku 03.06.01 ®usuka u acTpoHOMUS (YPOBEHb MOATOTOBKHM KaJpOB BBICIIEH
KBaJIM(pUKAIMK), yTBepkaeHHoro IIpukazom MunuctepctBa oopazoBanust 1 Hayku P® ot 30.07.2014
Ne 867;

- nacnopTta HayyHo# crneuuansHoctd 01.04.05 — onrtuka, pa3paboTaHHOTO SKCIEPTHBIM COBE-
TOM BpIciIeil arrecTailmOHHOW KOMUCCUU MUHHCTEPCTBA B CBA3U C YTBEPKICHUEM NpUKazoM MuHO-
Oopuayku Poccuu ot 25 deBpansg 2009 r. Ne 59 HomeHknaTypsl crieninaibHOCTEN HAyYHBIX paOOTHUKOB
(B penakmuu ot 18.01.2011 1.).

2. XapakTepucTHKa MIPOTPaMMbl ACIIUPAHTYPHI, HAITPABICHUS IOJITOTOBKU U HAIPaB-
JEHHOCTH (TIPOQUIIST) TOATOTOBKH

2.1. OcHOBHBIE XapaKTEPUCTUKHU IIPOTPAMMBbI aCTTUPAHTYPbI

K ocBoeHuIo nporpamMmsl J0MycKaroTCs JIMla, UMEroIIre o0pa3oBaHie He HUKE BBICIIErO 00-
pa3oBaHus (ClEUUATUTET WIH MarucTpaTypa).

OO0yd4eHue 1o nporpamme OCYyILIECTBIISIETCS B OUHOHN opMe.

OO6bem mporpaMMebl cocTaBisieT 240 3a4eTHBIX MHMUII.

O0BeM IpPOrpaMMBbl, peaTM3yeMbIi 3a OJIMH y4eOHBIHN TO, cocTaBisieT 60 3a4eTHBIX €IHHUI]
(3.€.), a mpu 0OY4YEHUH 110 MHIUBUIYyaTIbHOMY IIJIaHy — He Ooiee 75 3.e.

Cpok nomy4yeHust 00pa30BaHuUs [0 MPOrpaMMe acIIUPaHTYpPhI COCTaBIsAET 4 rofa, Mpu o0yde-
HUU TI0 UHANBUAYAILHOMY Y4eOHOMY TUIaHY — HE MPEBBIIIACT 4 To/a.



Hannas OITOII conepKuT 3J1eMEHTHI 3JIEKTPOHHOTO 00yUYEHHsI, HO HE SIBJISETCS IPOrPaMMOH,
peann3yeMoil MOJHOCThIO HA OCHOBE JIEKTPOHHOIO 00yY€HUs U JUCTAaHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH.

Peanu3zanus nporpaMmsl ¢ UCIIOJIb30BaHUEM CETEBOM (DOPMBI HE OCYIIECTBISACTCA.

OO0pa3oBarenbHast 1eATENbHOCTh 10 IPOrpaMMeE OCYILECTBIISIETCSI HA FOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu.

2.2. TTactiopt Hay4yHOU CHEIMATILHOCTH, HAa cllayy KaHIMJATCKOro 3K3aMeHa MO KOTOPOW HaIrpaBJIeHO
OCBOCHHE MPOTPAMMBI aCTUPAHTYPbI

Hlugp cneyuanorocmu: 01.04.05 — onrtuka.

Dopmyna cneyuanroHocmu: ONTHKA — 00J1acTh (DyHJAMEHTAIBHON HAYKU U TEXHUKH, TPEaAME-
TOM KOTOPOH SIBJIIETCS MCCIIEAOBaHNE MPUPO/IBI CBETA U SIBJICHUM MPH €ro paclpoCTPAHEHUU U B3au-
MojieiicTBuU ¢ BemecTBOM. CBeT, Kak 3JIEKTPOMarHUTHBIE BOJIHBI, PACCMAaTPUBAETCSl B OOJIACTH CIIEK-
Tpa OT MSTKOW PEHTI€HOBCKOM 10 cyOMHIUTMMeTpoBoi. ONTHKA CO3[Ja€T OCHOBBI HOBBIX TEXHOJOTHI
peructpanuu 1 00paboTku U300paKeHMA, epenaun HHPOPMAIIUU U SHEPTHH, JUArHOCTUKH TPUPOI-
HBIX ¥ TEXHOTEHHBIX OOBEKTOB U MPOIECCOB, M3YUeHUS (PYyHAAMEHTAIBHBIX CBOMCTB MaTEPHH.

Obnacmu ucciedo8anuii:

1. BomnoBas (pusnueckas) ontuka. MuaTepdepenmus, audpakius, Moaspu3anis, KOrepeHT-
HOCTh cBeTa. POPMHUPOBAHUE CBETOBBIX IMyYKOB. ONTHKA aHU30TPOIHBIX, JBIKYIIUXCS U HECTAIUO-
HapHBIX cpell, MeTaoonTuka. @opmMupoBaHue U 00padoTKa ONTUYECKUX U300pakeHUH, Tonorpadusi.
OnTHKa CBETOBOIOB.

2. I'eometpuyeckas (mydeBasi) onTuka. PacmpocTpanenue u npeoOpa3zoBaHHE CBETOBBIX IMy4-
KOB. HOBbIE NPUHIUIBI MOCTPOCHUSI ONTHYECKUX CHUCTEM M MHCTPYMEHTOB. SIBIEHUS Ha IpaHHIAX
cpen. doTomeTpus.

3. MounekynspHas OIITHKA. Hucnepcus, HOTJIOUIEHUE, paccesHue CBeETa.
Onrtuyeckast aKTUBHOCTb CpeJl U cTpyKTyp. OnTuka cpej Npu BHEMIHUX Bo3AecTBUAX. OnTHYecKue
ucclieioBaHus pyHIaMeHTaIbHBIX CBOMCTB MAaTEPHH.

4. KanToBas npupoja cBeta. ClloHTaHHBIE U BBIHYXJIEHHBIE Npoliecchl. CTaTUCTUKA (POTOHOB.
OnTryeckre MeToIbl Nepetaud U o0paboTku MHPOpMaLKK, (GU3NYECKHe OCHOBBI KBAHTOBBIX BbIUHC-
JICHU.

5. Jlromunecuenuus. M3nydeHne U norjaomeHue CBeTa N30JIMPOBAaHHBIMU U B3aUMOJIEHCTBYIO-
IIMMH aTOMaMH M MoJieKysnaMu. McrouHuku cBeta. @U3NYECKHE OCHOBBI METOJOB U TEXHUKU CIIEK-
Tpockoruu. JlazepHasi CHEKTPOCKOIHUS, ONTHYECKHUE MPEIU3HOHHBIE U3MEPEHUS U CTAaHAAPTHI, CIICK-
TPOCKOIHS OJJMHOYHBIX aTOMOB.

6. leiictBue cBera. Ilepenaua sHEprun-uMITyJibca, TMHAMUYECKHE MPOIIECCHI TPU B3aUMOJIEH-
CTBMM CBETa C BEILECTBOM, IPOILECCH BBIECICHNUS SHEPIHMM BELIECTBOM IPU CBETOBOM BO3JEHCTBHU.
CBeToBo€ yIpaBlIeHHE JBUKEHUEM M KBAHTOBBIM COCTOSIHUEM aTOMOB. DOTO3IEKTPUUECKUE SIBICHUS.
doroxumuyeckue npouecchl. JlerekrupoBanue udnydenus. CamoBo3aeiicTBue cBera B cpene. Hemu-
HeifHas onTuka. PacmpocTpaHeHue ONMTHYECKHX WMITYJIhCOB CBEPXBBICOKMX MOIIHOCTEH M CBEpXMa-
JBIX JITUTEIBHOCTEH.

Cmedrcnbie cneyuanbHocmu

CMexHBIMU cHielMabHOCTSIME cuuTath cienyromme: 01.04.01 — npubopsl U METOBI IKCIIE-
pumentanbHoit Gusuku, 01.04.03 — paguodusuka, 01.04.04 — ¢usnueckas snexrponuka, 01.04.08
— ¢usuka mnasmsl, 01.04.13 — snextpodusnka, snekrpoduznyeckue ycranosku, 01.04.18 — kpu-
crautorpadusi, pusuka kpucramion, 01.04.21 — mazepnas ¢usuka, 05.11.07 — onTudyeckue U ONTH-
KO-3JIEKTPOHHBIE IPUOOPHI U ycTpoicTBa, 05.27.03 — KBaHTOBas SJIEKTPOHHKA.

3. XapakrepucTuka npopecCuoHaNbHON AeATEIbHOCTH BHITYCKHUKOB, OCBOMBILUX MPO-

rpamMMy acIupaHTypbl
Ob6nacTp mpodecCHOHATBHOMN IEeSITeTbHOCTH BBIITYCKHUKOB, OCBOMBIIMX MPOrpaMMy acTHpaH-
TYpBI, BKIIIOYAET pelieHue npobiaeM, TpeOyonmx npuMeHeHus: GyHIaMeHTaIbHbIX 3HAaHUW B 00JIacTH
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¢bu3KuKM, B TOM 4Hclie, B 00nacTu (U3HUECKUX SBICHUH, COCTABISIONINX OCHOBY JJisi pa3paboToK U
CO3/IaHUS HOBBIX ONITHYECKHUX MTPUOOPOB U YCTPOHCTB.

O6bexTamu POoQPecCHOHANTBHOMN AEATENbHOCTH BBITYCKHUKOB, OCBOMBIIHUX MPOrpaMMy acHu-
PaHTYpBbI, ABIAIOTCS: (pU3NYecKue, B TOM YHCIE ONTHYECKHE, CUCTEMBbl PA3IMYHBIX THUIOB, IPOIECCHI
uX (QYHKIIMOHUPOBAHMUS, a TAaKXkKe (PU3MUYECKUE U MHKEHEPHO-(PU3NIECKUE TEXHOJIOTHH Ha X OCHOBE.

Busbl mpodeccroHanbHOM AeITENFHOCTH, K KOTOPBIM TOTOBSITCS BBIITYCKHHKH, OCBOUBIIIHE
pOrpamMMy aclUpaHTyPHI:

1) Hay4yHo-uccienoBatenbCcKas IesiTelIbHOCTh B 00J1acTH (PU3UKH M aCTPOHOMHH, B TOM YHCIIC
B 00JIACTH ONTHKH.

2) [IpenonaBatenbckas qesITEILHOCTD [0 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIEr0 00pa3oBa-
HUS B 0071acTU (PU3UKU M aCTPOHOMHH, B TOM YHUCJIE B 00JIACTH ONTUKH.

4. Pe3ynbTaThl OCBOCHUS MPOrPaMMbl aCITUPAHTYPBI
B pesynbrate ocBoenus OIIOIl y BbITycKHHKa acmUpaHTYpbl MPOUCXOAUT (HOPMHUPOBAHHE
CHEAYIOIMX KOMIIETEHIIH.

YHUBepcallbHbIC KOMIIETEHIIHU:

VYK-1: crtocoOHOCTh K KPUTHYECKOMY aHAJHN3y U OIICHKE COBPEMEHHBIX HAyYHBIX JTOCTIIKEHHM,
TeHEPUPOBAHUIO HOBBIX HJIEH MPHU PEIICHUHU UCCIEI0BATENLCKUX U MPAKTUYECKUX 3a]1a4, B TOM UHCJIe
B MEXXIMCIUTUTMHAPHBIX 00JIACTSIX;

YK-2: crnocoOHOCTh MPOEKTUPOBATh U OCYIIECTBISATH KOMIUIEKCHBIE HCCIEAOBAHUS, B TOM
quclie MEXIUCUUIUIMHAPHBIE, HA OCHOBE LIEJIOCTHOI'O CHUCTEMHOIO HAay4yHOTO MHMPOBO33PEHMS C HC-
M0JIb30BaHUEM 3HAHUHU B 00J1aCTU UCTOPUU U Puiiocohuu HAYKH,

YK-3: roTOBHOCTh y4acTBOBAaTh B pa0OTE POCCUUCKUX M MEXKAYHAPOIHBIX UCCIIEI0BATEIBCKUX
KOJUJIEKTUBOB I10 PEIICHUIO HAYYHBIX U HAyYHO-00pa30BaTeNIbHbIX 33/1a4;

YK-4: TOTOBHOCTP HCIIOJIb30BaTh COBPEMEHHBIE METOJIbl i TEXHOJIOTHH HAYYHONH KOMMYHHKa-
IIUU Ha TOCYAaPCTBEHHOM U MHOCTPAHHOM SI3bIKaXx;

VK-5: cnocoOHOCTh MIaHMpPOBaTh M pellaTh 3aJauyd COOCTBEHHOrO MPO(ECCHOHANBHOTO U
JIMYHOCTHOTO PA3BUTHUS.

Ob6menpodeccnoHanbHbIe KOMIETEHITUH:

OIIK-1: crtocoOHOCTh CaMOCTOSATENBHO OCYIIECTBIATh HAYYHO-HCCIIEIOBATEIBCKYIO JEATEIb-
HOCTh B COOTBETCTBYIOIIEH MpodeccroHalbHOI 001acTH ¢ HUCIIOJIb30BAHUEM COBPEMEHHBIX METO/I0B
HUCCIICO0OBAHUA N HHq)OpMaHHOHHO-KOMMYHI/IKaHI/IOHHI)IX TGXHOJ'[OFI/II\/JI;

OIIK-2: TOTOBHOCTh K MPENoJaBaTeIbCKON JIEATEIBHOCTH MO OCHOBHBIM OOpa30BaTEIbHBIM
IporpaMMam BbICILIEro 00pa3oBaHUs.

IIpodeccronalbHbIC KOMIETEHIIMH B COOTBETCTBHM ¢ HANPABJICHHOCTHIO MPOrpaMMEl M Hay4-
HOM crenuanbHOCThi0 01.04.05 — onTHKa:

[1K-1: Hamuue MUPOKUX, MEIOCTHBIX W TIYOOKHX 3HAHWUK 00 ONTHYECKUX SBIICHUSIX M TIPO-
1eccax, B TOM YHKCIE MpOoIleccaxX, COCTABISIONIMX OCHOBY JUIsl pa3paboTOK U CO3/IaHUS ONMTHUYECKUX
pruOOpPOB U YCTPOICTB;

[1K-2: ymeHue BBIWICHATh (PAKTOPBI, HAUOOEE CYIIECTBEHHBIC B T€X WM MHBIX ONTHYECKUX
CHUCTEMAaX, BBITIOJIHATh KAY€CTBEHHBIE OIICHKH W KOJWYECTBEHHBIE pacyeThl (PU3UUYECKUX IPOIIECCOB,
COOTBETCTBYIOIIUX ITHM (aKTOpaM, OLIEHWBATh U MPOTHO3UPOBATH BAXKHEHININME MapaMeTphl ONTHYC-
CKHMX CHUCTEM, B TOM YHCIIE, COCTABJISIFOIIUX OCHOBY JIJIsi ONTHYECKUX PHUOOPOB U YCTPONCTB.




5. CTpyKTypa nporpaMMbl aCIUPAHTYPbI

CrpykTypa nporpammsbl acnupaHTypsl (Taba. 1) umeer 6a30ByI0 W BapUaTHUBHYIO COCTaBIISIO-
mue U BKmodaeT Omoku:  «Jucuumrummeel»y, «lIpaktukm», «HayuHble —uccienoBaHUsY,
«["ocynapcTBeHHas UTOrOBast aTTECTALIUSY.

Tabnuua 1
bazosas /
Bapua Bun 06s-
P Haumenoanue snementa OITOIT €M B
TUBHAS JUCITUTUIAHBI se
4acTh o
brok 1 «/lucturuinHb) 30
JIMCUMILTUHBL, B TOM YHCIIe HApaBJIeHHbIC HA MOJTOTOBKY K claue KaHIUJATCKUX SK3aMEHOB 9
bazosas WNHoCcTpaHHBIH S3bIK (AHTITUHCKU) 6
basoBast Hctopus u ¢unocodust HayKu 3
JIMCUMIUTMHBL, B TOM YHCIIE HapaBiIeHHbIE Ha MOATOTOBKY K cjaue KaHIUIATCKOro SK3aMeHa 21
Y HaIrpaBJICHHBIE HA TIOJTOTOBKY K MPETIOAaBaATEIbCKOMN IS TEIbHOCTH
JIMCUMIUTMHBL, B TOM YHCIIE HapaBJIeHHbIC HAa MOATOTOBKY K cjaue KaHIUIATCKOro SK3aMeHa
oOsi3arenpHas | 1. YopaBrneHue HaydHBIMU HCCIEIOBAHUAMHU U Pa3pabOTKaMu 3
Bapua oOsi3aTenpHas | 2. DKCIEpUMEHTAIbHbBIE METO/IBI B CHIIBHOTOYHOH 2JIEKTPOHUKE 3
uar.
P oOsi3atenpHas | 3. MoIHble HMITYJIECHBIE TA30BBIE JIA3€PhI 3
oOsi3atenpHas | 4. JIazepHbIC TEXHOJIOTHH 3
1. ®usuka ra3oBoro paspsia
Bapuar. | mo BeIOOPY - Pasp ” 3
2. YncneHHbIN SKCIEPUMEHT B CUIILHOTOYHOM DJIEKTPOHHUKE
1. ICTOYHWMKY CTIOHTaHHOTO ONTHYECKOTO U3ITyUCHHS
Bapwuar. | mo BeIOOpY 3
2. ImnynbcHasi DHEpreTuka
JucnunivHa, HarpaBIeHHas Ha TIOJITOTOBKY K MPEMNo/1aBaTeIbCKON NesSTEIbHOCTH
Bapuat. | obs3atenbHas | [legaroruka v MCHUXOJIOTHS BBICIIETO 0Opa30BaHUS 3
bnok 2 «IIpakTuxu» 12
Bapuar [IpakTHKa 1o moJy4eHu o NpoheCCUOHATBHBIX YMEHUH U ONbITa podeccuo- 6
PHAT | o memoit JESITETbHOCTH — TIEIArOTUYECKAs ITPAKTUKA
Bapuar [IpakTuka mo nmoxy4eHuro npodeccuoHalbHbIX YMEHHUN U OMbITa Mpodeccuo- 5
PHAT- | yanbmoit nesrensHOCTH — HAYYHO-TIPOU3BOJICTBEHHAS TPAKTHKA
biok 3 «HayuHble uccienoBaHusy 189
Bapuar. | Haydno-mccienoBaTenbckas JIeITeIbHOCTD 189
brok 4 «I"ocynapcTBeHHas UTOTOBAs ATTECTAIUS 9
bazoBas | [loaroroBka k caue u cjaua rocy1apcTBEHHOTO IK3aMeHa 3
Basopast [IpencraBnenne Hay4HOTO JI0KJIa7a 00 OCHOBHBIX pe3yibTaTaxX MOArOTOBICHHOM 5
Hay4YHO-KBIM(PUKAIIMOHHOM paboThI (AHCCEpPTAIIIH)
O6beM nporpaMMbl aCIIUPAHTYPHI 240

OcBocHHE acnupaHTaMu JUCHUILINH 0a30BOi yactu «HOCTpAaHHBIN SI3BIK» (AHTIHICKUIN) U
«Ucropusa u unocodus Hayku» HAMpaBiIeHO Ha cAadyy KaHIUJATCKUX AK3aMEHOB MO 3TUM JAMCLHU-
TJTUHAM.




OcBoeHue acnupaHTaMu JUCLUILUIMH BAPUATUBHOM YacTH MPOTPaMMBbl HAMPABICHO Ha clady
KaHJAMJIATCKOro sK3aMeHa no cnenuanbHoctu 05.27.02 — BakyymHas M IUIa3MEHHAsI SJIEKTPOHUKA, Ha
(dbopMUpOBaHHE CIEIUATBHON (MPOQIIBHBIC NUCIUIUIMHBI BapUATUBHON 4YacTH) W o0med (aucuu-
IUIMHA «YTpaBieHUEe HAYYHBIMU HCCIEIOBAHUAMH U pa3paboTKaMuy») 0a3bl 3HAHUI JJIS CaMOCTOS-
TEIHHOW HAyYHO-HCCIIEIOBATEIbCKON paboThI, a TAaKXKE Ha co3/laHue 0a3bl 3HAHHUM U MOATOTOBKY K TIie-
JAaroruyeckoil MpakThke U MpOo(ecCHOHATHLHOW MNPEenoaBaTeNbCKOW JIEATENBHOCTH (JIMCHUIUIMHA
«[lemaroruka ¥ ICUXOJIOTHUS BBICIIIETO OOPA30BAHHS).

[legarornyeckasi mpakTUKa aCIUPAHTOB OCYIIECTBIISETCS ISl MPUOOpeTeHus: UMH Tipodeccuo-
HAIBHBIX YMEHUN W HABBIKOB IMPETOJABATEIILCKON JIEATEIHPHOCTH B O0JIACTH BBHICIIETO 0Opa30BaHUS.
[legarornyeckasi mpakTHKa MPOBOAMUTCSA CTAllMOHAPHO Ha 6a30Boil kadeape ¢usuku miazmel Hanmo-
HAJIBHOTO MCCIIEA0BATEIHCKOTO TOMCKOTO TOCYIapCTBEHHOI'O YHHUBEPCUTETA, HA APYTUX Kadeapax
By30B I. Tomcka (TTY, TITY, TYCVYP), noaroroBka o0y4aronuxcsi Ha KOTOPhIX MPOUCXOIUT C y4a-
crueM pabotHukoB MCD CO PAH w/unum ¢ ucnonb30BaHNEM MaTepHallbHO-TeXHUYecKoi 6a3pr MCD
CO PAH, a rakxe Ha 6a3e otaena oopa3oBarenbHoi aesrenbHoctd MCHO CO PAH.

Hay4Ho-nipon3BoCTBEHHAs] TPAKTUKA ACIHUPAHTOB MPOBOJMUTCS, KaK IPABUIO, B HAy4YHO-
uccienoBaresbckux nojapasaenenusix MCO CO PAH.

ACTIUPaHTHI BBIMONHSIIOT HAYYHO-UCCIEAOBATEIBCKYIO PabOTy, COOTBETCTBYIOIIYIO KPUTEPH-
SIM, YCTaHOBJICHHBIM JJI1 Hay4YHO-KBaTH(PUKAIMOHHON padOThHI (IMCCEpTallMK) HA COMCKAHUE YYEHOM
CTENEHU KaHauaaTa (PU3MKo-MaTeMaTHUYeCKUX HayK WIIM KaHJuJaTa TEXHUUYECKUX HayK. BrlnonHeHue
HAyYHO-HCCIIEIOBATENIbCKOW paboThl OCYIIECTBISETCS Ha 0asze cleqyrmux (IperMYIIeCTBEHHO)
Hay4JHO-HccenoBaTeNbekux noapasnencanii ICD CO PAH: naboparopun ra3oBbIX Jia3epoB, Jlabopa-
TOpPUU ONTHYECKUX H3Iy4eHHH. HayuHbIMH pYyKOBOIMTENSIMH acCIHUPAHTOB HA3HAYAIOTCS BEYIIUE
Hay4YHbIC PAOOTHUKU WM PYKOBOIUTEIM HAYYHBIX MOJpa3AeiieHUH MHCTUTYTA 1Mo mpoduio obpaszo-
BaTeJIbHON MPOTrpaMMBbl, KaK MPaBUIIO, JOKTOpa HayK. JlomyckaeTcsl Ha3HaYeHUE HAyYHBIM PYKOBOIH-
TEJeM aclUpaHTa UMEIONICTO YYCHYIO CTCICHb JOKTOpa HAyK HAy4YHO-IIEJarormyeckoro padOTHHKA
MHOHM Hay4yHOH OpraHU3allMy UM By3a ropoaa Tomcka.

['ocynapcTBeHHast HTOTOBasi ATTECTAIMS ACIMPAHTOB BKIIIOYAET MOATOTOBKY U ClIady rocyaap-
CTBEHHOTO 9K3aMeHa M MPEeJCTaBIeHWE HAYYHOTO JI0KJaJa 00 OCHOBHBIX pe3yibTaTax MOJArOTOBIICH-
HOM HayyHO-KBaIM(PHUKAIIMOHHON paboThl (AMccepTalnu), BHIIOJHEHHOW Ha OCHOBE PpE3YyJIbTaTOB
HAyYHO-HCCIIEeI0OBATENbCKON paboThl. ['ocynapcTBeHHAst HTOTOBasl aTTECTAIlMs 3aBEPIIASTCs MPUCBOE-
HueM kBanudukanuu «Mccnaenosarens. [IpenogaBaTenb-uccieoBaTenby.

6. YcnoBus peanusalyy mporpamMmmbl acmupanTypbl. Kpatkue cBeenns o0 opraHu3anuu

6.1. YcnoBus peanusaluy IporpaMMbl aCUPAHTYPbI

[IpenogaBanue AMCUMILIMH MO IpPOrpaMMe acHUpPAHTYpPbl OCYIIECTBISETCS IEJarorHuecKuM
paGoTHHKaMu oTaena oOpasoBarenbHOM AesrenbHocTn MCD CO PAH B pomkHoOcTAX mpodeccopa,
JIOLIEHTA, CTaplLIero IMmpernojaBaTelis, U3 KOoTopbix He MeHee 70 % MMEIOT Y4YeHYIO CTENEHb JOKTOpa
WIN KaHIuAaTa HayK. Bce menarornyeckre pabOTHUKH SBISIIOTCS IITATHBIMU paOOTHUKAMU MHCTHUTY-
Ta. Bce npenonaBaTeny, ocymecTBISIONINE MPENOJaBaHUE CTIeHUaIbHBIX (IO MPOQUIII0 TPOrpPaMMBbI)
JUCLMIUIMH BapUaTUBHOM YacTH MPOrpamMMbl, UMEIOT YUEHYIO CTENEHb M OAHOBPEMEHHO SIBISIOTCS
BEIYLIMMHU HAYYHBIMU paOOTHUKAMH UM PYKOBOJUTENSIMHA HAyUHBIX MOJIpa3AieieHuil HHCTUTYTA.

WNHCTUTYT pacrionaraeT AByMs ayJUTOPUSMH Ui MIPOBEACHUS JIEKIIMOHHBIX 3aHATHH, 0060py-
JIOBAaHHBIMH CPEJICTBAMHU MYJbTUMEANA, AyAUTOPUEH NIl MPOBEACHUS 3aHATUN CEMUHApPCKOro THIIA,
KOMIIBIOTEPHBIM Ki1accoM Ha 10 mecT, a Takxke yueOHO# 1abopaTopuei.

Jlns mpoBeneHUsT HayYHO-UCCIIE0BATEIbCKON paboThl aclMpaHTaMU MCIONb3YETCs MaTepu-
aJIbHO-TEXHUYeCKass 0a3za HAy4YHBIX MOApa3eNeHUH MHCTUTYTA, BKIIOYAIOIIAs SKCIEPUMEHTAIbHBIE
YCTaHOBKH, OOJIBIIYIO YAaCTh UX KOTOPBIX COCTABIIAIOT pa3pabOTaHHbIE U CO3/1aHHbIE B MHCTUTYTE YHU-
KaJIbHBIE DJICKTPOPH3NIECKUE YCTAHOBKU, U COBPEMEHHOE U3MEPHUTEIHHO-AUArHOCTHYECKOE 000py10-
BaHue. [laHHas MaTepuanbHO-TeXHUYECKas 0aza obOecneuynBaeT npoBeneane HUP Ha ypoBHE, npeBbI-
IAIOIIEM MHUPOBOH YpPOBEHb HCCIENOBAHUN MO MPOQMIIO MpOorpaMMbl acnmupanTypsl. Kpome Toro,
ydeOHast J1abopaTopusi MHCTUTYTa OCHAIIEHa y4eOHO-MCCIIeIOBATEILCKUM M U3MEPUTEILHBIM 000pY-
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JIOBaHUEM, MPEIHA3HAUYECHHBIM JIJIsl OCBOCHUS ACTIMPAHTAMH OCHOBHBIX SKCIIEPUMEHTAJIbHBIX METOJIUK.
MarepuanpHo-Texuudeckas 6aza ICD CO PAH ynoBneTBopsieT AEHCTBYIOMUM MPOTHUBOIOKAPHBIM
npaBujIaM, TpeOOBaHMS pauallHOHHON U AIEKTPOOE30MaCHOCTH.

Kaxxaplii acnupanT B TeueHUE BCEro mnepuona oOydeHus oOecreurBaeTcs UHIUBUIYaTbHBIM
pabouum MecToM, 000pYAOBAaHHBIM IEPCOHAIBHBIM KOMITBIOTEPOM, ¢ HEOTPAHUYCHHBIM JIOCTYIIOM K
MH(OPMALIMOHHBIM OMOTHMOTEYHBIM pecypcaM 3apyOeKHBIX HM3AAaTEIbCTB U HAYKOMETPUUECKUM CHU-
cTeMaM, Ha KOTOopble HHCTHTYT ocymiectsisier noamucky (Web of Science, Scopus), k Poccuiickomy
uHaekcy HaygHoro nutupoBanus (PMHII). Takke acnupaHThl UMEIOT HHTEPHET-IOCTYIT B HHPOpMa-
IIMOHHO-00Pa30BaTENIbHYIO CPEey HHCTUTYTA.

HudopmannonHo-o0pa3oBarenbHasi cpefla HHCTUTYTa, IOCTPOSHHAsl YaCTUYHO Ha Iuiatdopme
uHTepHeT-caita nacturyta (http://www.hcei.tsc.ru/ru/cat/aspirantura/aspirantura.html) u vactuuno —
HAa OCHOBE CHCTEMbI OJJIEKTpOHHOro oOydenusi Moodle, pa3BepHyTOH Ha cepBepe HHCTHTYTa
(http://edu.hcei.tsc.ru), odbecnieunBaeT AOCTYI K y4eOHBIM IJIaHAM, paOOYUM MPOrpaMMaM JUCIUILTHH
u MPaKTUK, K 3JIEKTPOHHOMY KaTajuory oubsmoreku nco CO PAH
(http://www.hcei.tsc.ru/ru/cat/library/catalog.html), a Taxxe Kk 3JCKTPOHHBIM Y4EOHBIM KypcaMm IO psi-
Iy nucuuiuiiH. B uHdopmManmoHHo-00pa3oBaTenbHONM cpeie pa3MelaloTcesl CBeeHus, (PUKCUPYIOIINe
X0J1 00pa30BaTEIBLHOrO MPOLIECCa, PE3YJIbTAaThl IPOMEKYTOUHON aTTeCTallMi U PE3yIbTaTbl OCBOCHUS
MporpaMMbl aciupanTypel. CHUcTeMa MO3BOJSET aCHUPAHTy pa3MeliaTh CBOM AJIEKTPOHHBIN mOpTdo-
JIMO, COXPAHATh COJEpKaHNUE CBOMX PadOT, a TAaK)Ke PELEH3UH U OLIEHOK Ha 3T PabOTHI CO CTOPOHBI
TOOBIX YYaCTHMKOB OOpa30BaTEIbHOrO MPOIIECCa; OCYIIECTBISATh ACMHXPOHHOE B3aWMOJEHCTBUE
MEXTy YJaCTHHKaMH 00pa3oBaTEIBHOTO TIporecca depe3 MHTepHeT. DnekTpoHHas HHPOPMAIIMOHHO-
oOpa3zoBarenpHas cpea 00ecreurnBaeT OAHOBPEMEHHBIN TOCTYI BCEX aCIUPAHTOB UHCTUTYTA, MIPETo-
JlaBaTesied U HayYHbIX PYKOBOAMTEIIECH aCIIUPAHTOB.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpebl 0OecreuynBaeT-
Csl CpeAICTBAMHU MMEIOLIUXCS B MHCTUTYTE MH(POPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUM, peau-
30BaHHBIX Ha 0a3e MMEIOIIEHCS CepBEPHON apXUTEKTYpHI, U KBaU(UKaIei paOOTHUKOB TPYIIIbI MH-
(hopMallMOHHBIX TEXHOJIOTHI UHCTUTYTA, €€ 00CTYKUBAIOIIUX U MOIEPKUBAIOLIUX.

AcCTIUpaHThl, OCBAWBAIOIINE MPOTPAMMY aCHUPAHTYPHI, SBJSIOTCS aOOHEHTAaMHU Hay4yHOU Ouo-
JMOTEKH MHCTUTYTA, QOHJ KOTOpoH coaepxkut Oonee 56000 enunuil xpanenus, B ToMm uucie, 8000
KHUT ¥ IpojoJikaromuxcs uzganuid u cseiie 48000 sxypHanos, u3 Hux 7000 — “HOCTpaHHBIE W3-
Hus. [1o Bumam uznanuii o OMOIMOTEKH BKIIOUAET OTEUECTBEHHBIC U 3apyOekHbIe MOHOTpadru 1Mo
€CTECTBEHHOHAYYHON U TEXHUYECKOW TEMATUKE, CIIPABOYHUKH, IEPUOINYECKUE U3JaHUs, TPYIbl KOH-
(depeHuuid, nuccepranuu, aBTopedepaTsl AMCCEPTALMM, MPENPUHTHI U OMYOJUKOBAHHBIE OTYETHI.
@®oHa OMONMOTEKH COAEPKUT HEOOXOAMMYIO OCHOBHYIO U JIOMOJHUTENBbHYIO Y4eOHYI0 U y4eOHO-
METOJIMYECKYIO JTUTEPATypy 10 IporpaMMe acIupaHTYpBHI.

WNHcTuTyT obecnedeH JUIEH3MOHHOIO MPOrpaMMHBIM 00eClieYeHHEM, B TOM 4HuCie, He00XO0-
JTUMBIM JIJIsI peayin3alliy IPOrpaMMbl aCTIUPAHTYPHI.

duHaHCOBOE OOECNEeUeHHEe peau3allii MPOTrpaMMbl aCHPAHTYPBl OCYIIECTBISITHCS 32 CUET
cpenctB cyocuanu (enepabHOTO OFOKETa, MPEIOCTABIIEMON €KEroJHO 10 COTIAleHuI0 ¢ MuHU-
crepcTBOM oOpa3oBaHus U Hayku Poccuiickoii deneparnyn, B 00beMe HE HUKE YCTAaHOBJIEHHBIX 0a30-
BBIX HOPMAaTHBHBIX 3aTpaT Ha OKa3aHUE roCyJapCTBEHHOM yCIyru B cepe oOpa3oBaHus s JaHHOTO
ypOBHS 00pa30BaHUS U HANIPABIECHUS MOATOTOBKH C YI€TOM KOPPEKTUPYIOIMUX KOIPPUIIUEHTOB, YIH-
THIBAIONINX creunduky oOpa3oBaTeabHONW MPOrpaMMbl B COOTBETCTBUHU C JECUCTBYIOIIEH METOIUKOI
onpeJielIeHUus] HOPMAaTUBHBIX 3aTpaT Ha OKa3aHHE TOCYAApCTBEHHBIX YCIYT MO peaau3alii UMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTAaII0 00pa30BaTeIbHBIX IPOrpaMM BBICHIET0 00pa30BaHHUS.

6.1. Kpatkue cBezieHus1 00 OpraHu3aiui, peaanu3yromiei mporpaMMy aciupaHTyphbl

WHCTUTYT CHIBHOTOYHOW 3iekTpoHuku Cubupckoro otaenenus PAH (mo 1991 roma AH
CCCP) opranmszoBan moctaHoBienneMm ['ockomurera CCCP mo Hayke m TexHuke or 28.06.1977 .
Ne 36 u nocranosnenuem Ilpesnanyma Cubupckoro oraeneaus AH CCCP ot 20.09.1977 1. Ne 427.
JlupekTop-ocHOBATENIb MHCTUTYTa — akageMuk ['. A. Mecsi. MHCTUTYT co3aaH ¢ 1EIbi0 MPOBEICHUS
(GyHIaMEHTAIBHBIX W MPUKIAIHBIX HAYYHBIX UCCIEAOBAHUN B 00JACTH CUILHOTOYHOHN AJIEKTPOHHUKU



—Hay4YyHOI'0 HallpaBJIeHUs, 0OBEAUHSIONIETO pa3paboTKy METOA0B IreHEPUPOBAHUS MOIIHBIX JIEKTPHU-
YEeCKUX UMIYJIbCOB, SMUCCUI0O MHTEHCUBHBIX TOTOKOB KOPIYCKYJISIPHOTO U 3JIEKTPOMAarHUTHOTO U3ITY-
YEeHMs], & TAKXKE UCCIIE0BAHUS 110 BO3/ICHCTBUIO MOIIHBIX IIOTOKOB 3HEPTUU HA BEIIECTBO.

OcHoBHbBIC HayYHbIE HAIIPABJIEHUS MHCTUTYTA, YTBEPKIEHHbIe MocTaHoBiIeHueM [Ipe3nanyma
PAH ot 20 mas 2008 r. Ne 357: 1) ¢dyHnameHnTanbHble poOieMbl (GU3NYECKON SIEKTPOHUKH, B TOM
YHCclie CUJIbHOTOYHON 3JIEKTPOHUKH U pa3pabdOTKa HAa MX OCHOBE HOBBIX MPHUOOPOB, YCTPOICTB U TEX-
HOJIOTHI{; 2) coBpeMeHHble NpoOieMbl (U3MKU IJIa3Mbl, BKIOYas (U3UKY HHU3KOTEMIEpPaTypHOMH
IJ1a3Mbl 1 OCHOBBI €€ IPUMEHEHHUS B TEXHOJIOTMYECKUX MPOIeccax.

WHCTUTYT sABISIETCS MPU3HAHHBIM MUPOBBIM JIMIEPOM B 001acTH (DyHIaMEHTAIBHBIX UCCIIEI0BA-
HUH 1 pa3paboTOK B 00JIaCTU UMITYIbCHON YHEPTETUKHU U CUIBHOTOYHOM 3JEKTPOHUKH.

B wuHCTHTYTE CchenaHbl HaydHble OTKpBITHS: SIBICHHUS B3PbIBHOW 3JIEKTPOHHON 3MHUCCUU
(1976 r., No 176) 1 3aKOHOMEPHOCTEW BO3JCHCTBUS BHEIIHErO HOHU3HUPYIOIIETO M3IyYCHHs Ha MPO-
1IECChl B UMITYJILCHOM T'a30BOM pa3psiie Bbicokoro aasienus (1989 r., Ne 363).

3a nocnenuee aecarunetre B UCO CO PAH nonydens! ¢pyHIaMeHTaNbHbIE U IPUKIIAHBIE pe-
3yJbTaThl, UMEIOLUE MUPOBOM YPOBEHb, a B pAJIE CIy4asiX €ro OnpeaelIsioue.

Pa3paboranbl METOJBI MOTYYEHUS UMITYJIBCOB SJIEKTPUUECKON SHEPrUU CBEPXBBICOKOW MOTIII-
HOCTHU (10 HECKOJIbKMX TEpaBaTT), CO3JaHbl T€HEPATOPbl TAKUX MMITYJIbCOB (B TOM YMCIIE JJIsl HCClle-
JIOBaHMI B 00JIACTH MHEPIIMOHHOTO TEPMOSIIEPHOTO CHHTE3a), pa3BUTA UX dJIEMEHTHas 0a3a.

Pazpabotanbl pu3myuecKkue OCHOBBI MOIYYECHUSI CBEPXMOMIIHBIX (CHJIBHOTOYHBIX) UMITYIbCHBIX
ANEKTPOHHBIX MOTOKOB, CO3JAaHbI CHIILHOTOYHBIE YCKOPUTENIU 3JIEKTPOHOB C MOUIHOCTSAMHU BIUIOTH IO
TE€paBaTTHbIX.

HccnenoBanbl MEXaHU3MBl M pEAIM30BaHbl METOABI 3P (HEKTUBHOIO UMIYJIBCHOTO BIIOKEHUS
SHEPrUM B BEIIECTBO, B TOM YHCJIE€ OCHOBAHHbBIE HA UCIIOJIb30BAHUU €T0 AJIEKTPOJIMHAMUYECKOTO CHKa-
THS CBEPXCUJIbHBIMA MarHUTHBIMH TMOJISIMH MMITYJIbCHBIX TOKOB. Peamn3oBaHbl COCTOSIHUS BEIIECTBA,
ONMU3KKE IO JIOKATBHBIM XapaKTEPUCTUKAaM K YCJIOBHSM SJIEPHOTO B3phIBA M IPUOIMKAIOUINECT K
OKUJAEMBIM IIOPOTOBBIM XapaKTEPUCTHKAM MHEPLUAIBHOTO TEPMOSIIA.

Omnpenenenbl GU3NYECKUE MEXAHU3MBI, JIeXKAalllue B OCHOBE MOJyUYeHUs! KOPOTKHUX CBEPXMOII-
HBIX UMITYJIBCOB ONTHYECKOTO (J1azepHOro), CBY u peHTreHOBCKOro U3J1yuyeHHsl, TOTOKOB HEHTPOHOB,
Pa3BUTHI MPAKTUYECKUE METOBI IOTYYEHUS TAKUX UMITYJIbCOB, CO3/IaHbl HCTOUHUKH U3ITy4YEHUI.

Peann3zoBaHbl NPUIIOKEHNST Ha3BaHHBIX BBIIIE MICTOYHUKOB M3JIy4EHHH B MCIIBITAHUSIX HA Paay-
allMOHHYIO YCTOMYHMBOCTb, PAJAMOJIOKAIlMM, B TEXHOJIOTMSX, a TAKKE B Ps€ JAPYTrUX CHEIHaTIbHBIX
IIPUMEHEHHH.

Pa3paboranbl 3¢ pexTrBHBIE METOJBI MOJIYYEHHUS HU3KOTEMIIEPATypHOHM IUIa3Mbl CO CTPOTO
KOHTPOJIMPYEMBIMH ITapaMeTPaMHU.

HccnenoBanbl OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOEHCTBHSI MOUIHBIX MTOTOKOB YaCTHI, IJIa3-
MBI U M3IY4YEHHH ¢ NOBEPXHOCTHIO. Ha 3TON OCHOBE pa3BUTBI OCHOBBI TEXHOJOTUH 3JIEKTPOHHO-
IJ1a3MEHHOW MOAM(UKAIIMN TTOBEPXHOCTH MAaTE€pHaliOB M M3ZENUM, CO3/1aHbl COOTBETCTBYIOIIHME Ce-
MeICTBa TEXHOJOTHUECKUX AIEKTPOPU3NIECKUX YCTAHOBOK.

PaborHukamu nnctutyra nonydensl ['ocynapcrennsie npemun CCCP, PO B obnactu Hayku U
texauku (1978, 1981, 1984, 1998, 2003), 'ocynapcrBennas npemusi PCOCP B o0nacTu HayKu U TeX-
Huku (1988), npemun Cosera Munuctpos CCCP (1988, 1990), npemun [IpaButenscta Poccuiickoit
®eneparuu (2002, 2013), npemun JleHnHCKOTO KOMcOMOIIa B obiactu Hayku U TexHukH (1968, 1980,
1987), oOuieHannoHanbHas HempaBuTebcTBeHHast JlemumoBckas npemus (2007), a Takke MexIyHa-
poaHble MpeMuu: mpemus . Mapkca 3a IMKJI paboT MO TeHEpaLUd CBEPXMOIIHBIX AJIEKTPUUYECKUX
umnynscoB (1997), npemus [1. YaTTepToHa 3a BbIIAIONIMIICS BKJIAJ B IOHMMAaHUE SIBICHUI 3JEKTpU-
geckoro mpobost u paspsga B Bakyyme (2000, 2002), mpemust Y. [laiika 3a BeIJAIOUIHIICS BKJIAJl B HC-
CJIEIOBAHUSI JIEKTPUIECKOTO TIPOOOST U AIEKTPUIECKOM MpodHocTH B Bakyyme (2008), MexayHapo -
Has sHepreTuyeckas npemus «I mobanbHas sueprus» (2003).

Ha Ga3e Hay4HO-TeXHHYECKOTro 3ajiena paboTaeT 8 MajblX MHHOBAIMOHHBIX NPEINpUSTUH, B
JBYX U3 KOTOPBIX UHCTUTYT SABJIETCS COYUPEAUTEIEM.

CpeaneroioBoe 4ncio MyOauKaluii Hay4YHO-TIEJarorHueckux pabOTHUKOB MHCTUTYTA B pacye-
te Ha 100 HAyYHO-TIeAArornYeCcKuX pabOTHUKOB (B MPUBEACHHBIX K IIETIOYNCIICHHBIM 3HAYCHHSIM CTa-



BOoK) B 2017 roay cocraBuio BenuuuHy 188 B XypHamax, HHIEKCHPYEMBIX B 6a3e maHHbBIX Web of

Science, 220 B jypHanax, MHIEKCHPYEMBIX B 6a3e JJaHHBIX Scopus, 376 B XKypHaIaxX, HHAEKCHPYEMBIX
B PUHII.

Cpenneronosoit 06beM (GUHAHCHPOBAHWS HAYYHBIX HCCIEJOBAHMH Ha ONHOTO HAYYHO-
IIe[aroru4eckoro pabOTHUKA UHCTUTYTA (B NPUBEJECHHBIX K IIEJIOUKMCIIEHHBIM 3HAYEHHSAM CTaBOK) B
2017 roxy cocrapun 2,60 miH. py6Oineii.
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