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1. O0masi CTpyKTypa rocy1apcTBeHHO UTOrOBOM aTTeCTAMHU

I'ocymapcTBeHHass utoroBas arrecranus no HampasiieHuto 14.04.02 «Slnepubie ¢usuka u
TexHosnorun» (cnenuanuzanus: «30ToNMHbIE TEXHOJOTMH M MATEPHAJbl») BKIIOYACT 3allUTY
BBIIYCKHON KBaNU(UKALMOHHON pabOThI, BKIIOYAast MOATOTOBKY K MPOLEAYpE 3aIUThI U POLEAYPY
3aIUTHI

IToaroroBka u

Koﬂ HaumenoBanue KOMIICTCHINA 3aIMUTa BKP
KOMIIETCHIMN
yK(Y)l Cnocoben OCYHICCTBJIATH KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 HpO6J’IeMHLIX chyaum‘/’I Ha OCHOBC 4

CHCTEMHOT0 I10JIX0/1a, BEIPa0aThIBATh CTPATETHIO ICHCTBHH.
YK(Y)-2 | CnocobeH ynpaBisTh IPOSKTOM Ha BCEX ATAlaX €ro XKHU3HEHHOTO IHKJIa +
Crnoco0eH opraHu30BaTh U pyKOBOAUTH PabOTOI KOMaH/Ibl, BBIpaOaThIBasi KOMaHIHYIO

YK(V)-3 . +
CTPATETHUIO JUIsl OCTHKEHHSI TOCTABICHHOM TSN
Crioco0eH MPUMEHSTh COBPEMEHHBIC KOMMYHUKATHBHBIC TEXHOJIOTHH, B TOM YHUCIIC HA

YK(V)-4 | nHOCTpaHHOM (-BIX) S3BIKE (-aX), AJIS aKaIeMIYECKOTO U MPOo(ecCHOHATEHOTO +
B3aNUMOJIEUCTBHUS

VK(Y)-5 Crocoben AHAIM3MPOBATh M YIUTHIBATE pasHooOpa3ue KyIbTyp B IIpoIecce n
MEKKYJIBTYPHOTO B3aUMOJICHCTBHUS

VK(Y)-6 CriocoOeH ompeneNnTs W Pealn30BaTh MPHUOPHUTETHI COOCTBEHHOHN AEATENHHOCTH U n
CHOCcOOBI €€ COBEPIICHCTBOBAHNS HA OCHOBE CAMOOIICHKH

OTIK(Y)-1 CrocobeH (hopMyImHpOBaTh LENH W 3aJadd HWCCICAOBAaHWA, BHEIOMPATh KPUTCPHH n
OIICHKH, BBIBIIATH IPUOPHUTETHI PEIICHHUS 32129

OTIK(Y)-2 CrocobeH TPUMEHSATh COBPEMCHHBIE METOABI HCCICIOBAaHHSA, OICHUBAaTh U n

MPE/ICTABISTH PE3YIbTaThl BBIIIOTHEHHOW PabOTHI

Crnoco6eH o(hopMIIATh Pe3yNIbTaThl HAYIHO-HCCIICA0BATENLCKOM IESTEIbHOCTH B BU/IE
OIIK(Y)-3 | craTteil, mOKIaa0B, HAyYHBIX OTYETOB W IMPE3EHTAIMA C HUCIOJIH30BAHHUEM CHCTEM +
KOMITBIOTEPHOW BEPCTKU M NAKETOB O(UCHBIX MTPOrpamMm

Cnoco0eH ucnonb30BaTh (pyHIaMEHTAIbHBIE 3aKOHBI B 00bEME JOCTATOUHOM ISt
IK(Y)-1 CaMOCTOSATENIbHOTO KOMOMHUPOBAHUS U CHHTE3a HOBBIX HJICH, TBOPUECKOTO +
CaMOBBIPAKEHUS

Cnoco0eH co3/1aBaTh HOBBIE METO/IbI PACueTa COBPEMEHHBIX (PH3MYECKUX YCTAHOBOK
U YCTPOWCTB, pa3pabaTbiBaTh METOABI U NEPCIEKTUBHBIE TEXHOJIOTHH

CnocobeH co3/1aBaTh MaTeMaTHYeCKue U pU3MIECKUe MOJICIIH, ONMCHIBAIOIIUE
MK(Y)-3 | mpomuecchl U SIBICHUS B Pa3JeIUTEIFHBIX KacKajax, yCTAHOBKAX Pa3JICNICHNUs] K TOHKOH +
OYMCTKH BEIECTB, IEPepadbOTKH U 00€3BPEKUBAHMS IIPOMBIIICHHBIX OTXOJ0B
CnocoOeH OIeHUTH MEPCIIEKTHBBI PA3BUTHS SIIEPHOM OTPAcit, HCHOIB30BATh €€
MK(Y)-4 | coBpeMeHHBIE IOCTIKEHHUS U TIEPEJOBBIC TEXHOJIOTUH B HAYYHO-HCCIIEA0BATEICKIX +
pabotax

Cnoco6eH caMOCTOSITENEHO BBIONHATD AKCIIEPUMEHTAIbHbIE U TEOPETHIECKUE
WCCIIEZIOBaHMS JUIS PEIICHNs] HAyYHbBIX M IPONU3BOJICTBEHHBIX 3a/1a4 C

TIK(Y)-2

MK(Y)-5 . +
MCIIOJIb30BAaHUEM COBPEMEHHBIX MPUOOPOB ISl HAYYHBIX UCCIISIOBAHUN 1
MaTeMaTHYECKUX METOIOB pacuera

TTK(Y)-6 Cnoco0eH MpoBecTH pacyeT, KOHLENTYalbHYI0 H MPOEKTHYIO pa3paboTKy N
COBPEMEHHBIX (PH3MYCCKHX YCTAHOBOK U IPHUOOPOB
CriocobeH GpopMyIUpOBaTh TEXHUUECKUE 3a1aHUS, UCIIOIb30BaTh HH(HOPMAITHOHHBIC

TIK(Y)-7 TEXHOJIOTHH Y TIAKEThI IPUKJIAJIHBIX MPOrPAMM MPH MIPOSKTUPOBAHNUH U PACUETE N

(hM3MYECKHUX YCTaHOBOK, HCIIOIB30BAaTh 3HAHUS METOJIOB aHAJIM3a 3KOJIOTO-
HKOHOMHYECKOH AP PEeKTUBHOCTH MPU MPOSKTHPOBAHUH U peaIM3alii IPOEKTOB
Crioco0eH K 00beKTUBHOMY aHAJIN3y TEXHUYECKUX U PaCY€THO-TEOPETHIECKUX
pa3paboTOK, pEIICHNI U IIPOEKTOB, YUETY UX COOTBETCTBHS TPEOOBAHHM 3aKOHOB B
MK(Y)-8 00J1acTH MIPOMBIIIICHHOCTH, 3KOJIOTUH, TEXHUYECKOH, paJHalliOHHON U SICPHOM +
0e301acHOCTH, IPYrM HOPMATHUBHBIM aKTaM Ha POCCHHCKOM M MEXTyHapOIHOM YPOBHE,
HOJTOTOBUTB SKCNIEPTHOE 3aKIIIOUCHHUE

I'oToBHOCTS K ITPENoaaBaTeIbCKOM AESTEIHHOCTH 0 OCHOBHBIM 00pa30BaTeIbHBIM
MK(Y)-9 | mporpammam BbICIIETO 00pa30BaHMUs U JOTIOJHUTEIHLHOTO MPO(PECCHOHAIEHOTO +
obpazosanus ([A110)

CnocoGeH pa3pabaTsIBaTh IIAHBI ¥ IPOTPaMMbI OpraHU3alii HHHOBAIIMOHHOM
[IK(Y)-10 | nesrenxpHOCTH, OCYIIECTBIATH TEXHIUKO-I)KOHOMHYECKOE 000CHOBAaHHE +
MHHOBAIIMOHHBIX IPOEKTOB, YIPABJISTh NPOrpaMMaMH OCBOSHHS] HOBOH MPOIYKIIMU 1




| TCXHOJIOTUN | |

2. Coz[epmafme H MOPAJAOK OpraHU3allMU 3a1UTHI BbII[yCKHOﬁ KBaJIH(l)HKaHHOHHOﬁ p360TbI

3.1. ConeprxaHue BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI

3.1.1. Bwimmycknas kanmudukanuonnas pabdora (BKP) mnpencraBinser co0oii BBIMOJTHEHHYIO
o0y4aromumucs paboTy, JeMOHCTPUPYIOIIYIO YPOBEHb IOCTUTHYTBIX PE3YJIbTaTOB O0yUCHHS.
3.1.2. BKP umeer cieayoiiyto CTpyKkTypy:

— TurynbHslii qucr,

— 3amaHMpOBaHHBIE PE3YNbTaThl O0YYEHUS IO IPOrpaMMe,

— 3amanwue Ha BemmonHenne BKP,

— Pedepar,

— Ompenenenus, 0003Ha4EHUs, COKPAIEHUs, HOPMAaTHUBHbBIE CCHUIKH,

— OrnaBnenue,

— Bsenenmne,

— OO030p nuTEpaTYpHI,

— OOBeKT 1 METO/Ibl UCCIIEI0BAHUS,

— Pacuersl u aHanuTHKa (AHWIUTUYECKUH 0030p, TEOPETUUECKUM aHaIU3, WH)KEHEpPHBIE
pacueTsl, pa3paboTKa KOHCTPYKIMH, TEXHOJIOIHYECKOE, OPTraHU3aLMOHHOE, 3PTOHOMUYECKOE
IIPOEKTUPOBAHME U Ap.),

— PesynbraThl mpoBeeHHOTO MccaenoBanus (pa3paboTKm),

— Paznen «®uHaHCOBBIA MEHEKMEHT, pecypco3((HEeKTUBHOCTD U pecypcocOepexeHney,

— Paznen «CouunanbHasi OTBETCTBEHHOCTBY,

— 3akitoueHue (BbIBObI),

— Crnucok myOnuKaiuii cTy/ieHTa,

— CHHCcOoK MCI0JIb30BaHHBIX HCTOYHUKOB,

— Ilpunoxenwus.

3.2. Ilops 10K 3aIIUThI BBITYCKHON KBANU(UKAMOHHON paboThI
3.2.1. 3amura BKP npoBoauTces Ha 3acegaHny rocy1apCTBEHHON AK3aMEHALlMOHHONW KOMUCCHH.
3.2.2. Meronuka u kpurepun orieHku BKP npusenens! B @onzae oneHounsix cpeacts ['HA.

4. CIMCOK HCTOYHHKOB AJIA MOAT0OTOBKH K FOCYI[apCTBeHHOﬁ MTOrOBOM aTTeCTAllNH

OCHOBHBIE UCTOUYHUKU:

1.

bapanos, B. 0. M3oTonsl: cBoiicTBa, noiaydeHue, npuMeHeHue: yuebHoe nocooue: B 2 T.: / B.
1O. bapanoB. — Mocksa: ®U3MATIIUT, 2005 — T. 2 — 2005.// JlaHb: 3J€KTPOHHO-
o6ubnuoreynas cucrema. — URL: https://e.lanbook.com/book/2104.

Teopust kackamoB sl pa3/ieieHusi OMHAPHBIX U MHOTOKOMITOHEHTHBIX M30TOITHBIX CMECEH:
yuebHoe mocobue / I'. A. CymaGepunze, B. A. [Tankun, B. JI. bopucesuu, B. JI. bopman. —
Mocksa: HUAY MUOU, 2011. // Jlanwes: snexktpoHHO-OmOmmoreyHass cucrtema. — URL:
https://e.lanbook.com/book/75765.

OpnoB A.A. Paznenenre n30TOMNOB ypaHa: yueOHOe mocodue /st By30B [ DIEKTPOHHBIN pecypc]
/ A. A. OpnoB, A. B. Ab6pamoB — Tomck: Uzn-so TIIY, 2010. — Pexum npoctymna
http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

Bepryn, Anaronuii [1aBnoBuu. MloHOOOMEHHAst TEXHOJIOTUS Pa3/IEIEHUs] U OYUCTKU BEILECTB:
yaebnoe mocobue / A. II. Bepryn, B. ®. Mpimnkun, A. B. Bmaco; HammonambHbri
uccnenoBatenbckuii Tomckuit nomurexunuyeckuit yauepcuter (TIIY) — Tomck: 2010. —
URL: http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf.

Bunses, Imutpuii 'ennanpeBud. ['maporazonnHaMuka pas3ieiauTeNbHBIX MPOLECCOB: yueOHOe
nocoou / JI. I'. Bunses; HanmoHambHBIN HccaeqoBaTeIbCKU TOMCKHM TONMHTEXHUYCCKHM


http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/21951
http://www.lib.tpu.ru/fulltext3/m/2010/m39.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/28271

10.

1.

12.

YHUBEPCUTET (TTTVY). — Tomck: N3n-Bo TITY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf.

JIynenko 10.1O. DnekTpoanHamMuKa BRICOKOYACTOTHBIX Pa3psiOB eMKOCTHOTO THIIA: y4eOHOE
nocobue [Dnekrponnsiit pecype] / FO. 1O. JIynenko — Tomck: M3a-so TITY, 2018. — Pexum
nocryna http://www.lib.tpu.ru/fulltext2/m/2018/m019.pdf

CriexTpanbHBIE METOABI HUCCIEAOBaHUil: yuebHoe mocobue — Tomck: Msn-Bo TIIY, 2014. —
Pexxum moctyma http://www.lib.tpu.ru/fulltext2/m/2015/m158.pdf

AnekceeB C.B., 3aiiueB B.A., ToncroyxoB C.C. [JucniepcuoHHOE SiIEpHOE TOILIMBO. — M.:
Texnocdepa, 2015. — 248 c.

[Tna3MeHHBIC TEXHOJIOTUH TIEpepabOTKH BEIIECTB. DIEKTPOHHBIN yueOHbIit kype. Tomck: TITY,
2016. — Pexxum noctyna: http://stud.Ims.tpu.ru/course/view.php?id=1163

Alexander Van Hook, W. Isotope effects in chemistry / W. Alexander Van Hook. —2011. - URL:
http://www.nukleonika.pl/www/back/full/vol56 2011/v56n3p217f.pdf

Onrtuyeckoe U JIa3epHO-XUMHUECKOE pa3/ieleHue U30TOMNOB B aToMapHbIx napax / I1. A. boxan,
B. B. byuanos, /. 9. 3akpeBckuii [u ap.]. — 2-e uza. — Mockpa: ®PUSMATIINUT, 2017. — 228
c. // Jlanb: anexkTpoHHO-OnbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/105021.
[1n1a3MeHHbIe TEXHOJIOTUH MepepabOTKU BEIeCcTB. DIEKTPOHHBIN yueOHbIit kype. Tomck: TITY,
2016. — Pexxum mocryma: http://stud.lms.tpu.ru/course/view.php?id=1163.

JlononHuTeNbHAS IUTEPATYpA

1.

I'OCT 2.105-95 Enunas cucrema koHcTpykTopckoit mokymeHtaumu (ECKI). OO6mue
TpeOOBaHUsI K TEKCTOBBIM JoOKyMeHTaM (¢ M3menenuem N 1, ¢ [lompaBkamu): gata BBEICHUS
1996-07-01. // UCC «Koaekey: [caitT]. - URL: http://docs.cntd.ru/document/1200001260
PaGoThI BBITTyCKHBIC KBATU(UKAMOHHBIE, POCKTHI K Pab0ThI KypcoBbie. CTPYKTYpa U MpaBuia
odopmiienus: crangapt CTO TIIY 2.5.01-2006 — Tomck: U3n-Bo TIIY, 2006. — Cucrema
00pa3oBaTeNbHBIX CTAHIAPTOB. —

Cxema noctyna: http://www.lib.tpu.ru/fulltext/m/2009/m1.pdf (kouTenT)

Ky3un, ®@enmukc AnekceeBud. [uccepramus. Metonuka Hamucanus. [IpaBwia odopmieHus.
[Topsamok 3aMTHL: MPAKTUYECKOE MTOCOOHE ISl JOKTOPAHTOB, ACIUPAHTOB U MAarucTpaHToB / @.
A. Ky3un; nox pen. B. A. Abpamosa. — 3-e u3za., gon. — Mocksa: Ocp-89, 2008. — 320 c. —
ISBN 5-86894-541-7. — ISBN 978-5-98534-869-9.

Nudopmanuonnoe u nporpaMmMHoe odecreveHne

I.

Scopus — Pesxxum noctyma: http://www.scopus.com/ U3 KOpIIOpaTUBHOM CETU YHUBEPCUTETA. —
BeIylasi IMOWCKOBAash CHUCTEMa, pa3padOTaHHAas CHENHMATbHO MJIs CTYACHTOB, YUYEHBIX H
WCCIIeIoBaTeNe, MpenHa3HavyeHa il MOMCcKa MH(OpMAIMi B OHJIAMHOBBIX aKaIeMHUYECKHX
KypHallax U MaTepuanax, MpouleIInX KCIIePTHYIO OLICHKY.

Web of Science — Pexxum noctyma: http://apps.webofknowledge.com —Benymas nmouckoBas
cuctema, paszpaboTaHHas CHEIHAIbHO JUIS CTYACHTOB, VYUYEHBIX U HCCIEI0BaTeNeH,
npeaHazHaucHa I IIOUCKa I/IH(i)OpMaHI/II/I B OHJIAHOBEIX AKaJICMHUYCCKUX JKYypHajlIax H
MaTepuaax, IpoIIeIIINX YIKCIEPTHYIO OLIEHKY.

IEEE Xplore Digital library — Pexxum mocrtyna: http://ieeexplore.ieee.org u3 KoprnopaTUBHOM
CeTH YHUBEPCHUTETa — TMOUCKOBas CHUCTEMa IO TMOUCKY HWH(POPMAllMd B OHJIAHHOBBIX
AKaJICMUYCCKUX JKYpHaJIaX MW MaTrCpualax, HOPOICAIINX OSKCICPTHYIO OLOCHKY II0 TEMC
ANEKTPOHUKHU U aBTOMATUKH, IPOTPAMMHUPOBAHUIO.

Google Scholar - Pexum pocryma: http://scholar.google.com, cBoOOAHBIN. — MOUCKOBas
cuctema, paszpaboTaHHas CHENHUATbHO JJIs CTYACHTOB, YUYEHBIX U HCCIEIOBaTENeH,
npeaHazHaducHa I IIOUCKa I/IH(i)OpMaHI/II/I B OHJIAHOBEIX AKaJICMUYCCKUX JXKYpHajlIaxX H
MaTepuaax, IpoIIeIIINX YKCIEPTHYIO OLICHKY.

PUBK - Pexum poctyna: http://www.ribk.net, cBoGonubiii. — mnopran "Poccuiickoro
MH(OPMAIIMOHHO-OHMOIMOTEYHOTO KOHCOPIYMA' MTPEIOCTABIISET BO3MOXKHOCTh PACIIHPEHHOTO
IIOUCKa 6I/I6nnorpa(1)1/1qecm/1x JaHHBIX U IMOJTHOTEKCTOBBIX PECYPCOB B 3JICKTPOHHBIX KaTaJorax


http://www.lib.tpu.ru/fulltext2/m/2011/m151.pdf
http://www.lib.tpu.ru/fulltext2/m/2018/m019.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/m158.pdf
http://stud.lms.tpu.ru/course/view.php?id=1163
http://www.nukleonika.pl/www/back/full/vol56_2011/v56n3p217f.pdf
http://stud.lms.tpu.ru/course/view.php?id=1163
http://www.lib.tpu.ru/fulltext/m/2009/m1.pdf

naTu  KpynHedmux Oubnmorexk Poccun: Bceepoccuiickoil rocynapCTBEHHOH OMOIHMOTEKE
uHOCTpaHHOU JuTepaTypsl uM. M.U. Pynomuno, Hayunoit 6ubnuoreke MI'Y um. JlomoHoCOBa,
[TapnamenTckoit OubmuoTeke, Poccuiickoli TocymapcTBeHHOM OuoOmmoreke, Poccuiickoit
HaIMOHAJILHOU OUOIMOTEKE.

6. ScienceDirect - Pexum  mocryma:  http:/www.sciencedirect.com,  jmocTym 1O
O0IIEyHUBEPCUTETCKON ceTH. — aoctyn K 108 xypruanam no xumuu ¢ 2002 r. mo Hacrosiiee
Bpems, u3naBaeMbix kommnanueil Elsevier Science u psaoM Apyrux MNPECTUXKHBIX HAaYUHBIX
W3JATEIbCTB, MO3BOJISIET MPOBOJUTH MOMCK B BEAYIIUX HAaydyHBIX OMOnmorpaduueckux 06azax
JaHHBIX (0K0JI0 30 MUJUTHOHOB 3aIUCeH ).

7. SPRINGER - Pexum JOCTyTA: http://www.springerlink.com//home/main/mpx,
http://www.springerlink.de/reference-works — moctymusl okono 470 >KypHaJOB W KHHUTH
U3/1aTeNbCTBA, BKIIIOUYas 34 IOJHOTEKCTOBBIE SHIUKIIONEIUH.

8. Hayunas osnexkrpoHHass OuOimoreka - Pexum pgocryma: http://elibrary.ru, moctym 1o

OO0IIEYHUBEPCUTETCKON CETH. — JOCTYII K MOJIHBIM TEKCTaM MEPHOANYECKUX M3/IaHUH MO BCEM
HaIpaBJICHUSAM HAYYHBIX JTUCLUILINH.

ITIporpamma T'MA cocraBneHa Ha ocHoBe OOmEl XapakTepUCTUKHA 00pa3oBaTEIbLHOM
nporpamMmbl 1o HampasiaeHuto 14.04.02 «SnepHple ¢u3MKa W TEXHOJOTHMY» CHCIHATH3ALINS
«M3oromHbIe TEXHOIOTHU U MaTepuaibhy (mpuema 2019 r., ounas popma oOydeHwUs).
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ITporpamma onoOpeHa Ha 3acelaHUM BblIyckarouiero OTAENEHUs SIEPHO-TOIUTUBHOIO ITUKIIA
(mpotokon Nel6 ot «28» 06 2019).
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