AHHOTAIIUSI PABOYEH TPOT'PAMMBI JIJUCHUTLIAHBI

ITPUEM 2020 r.

O®OPMA OBYYEHMUS ounas

I/I30TOHHO-MOJIHq)HHHPOBaHHBIe MaTepHuaJbl

Hampasienue moarotoBku/
CIEUATBHOCTh
O6pa3oBarenbHas IporpaMmMa
(HampaBIeHHOCTH (MTPOQHITH))
Crennanusanus

YpoBeHb 00pa3zoBaHus

Kypc
TpynoemMKoCTh B KpeauTax
(3aYETHBIX EAUHUIIAX )

Bubl yueOHOIM NesTeIbHOCTH

14.04.02 - SInepHbie Ppu3nKa U TEXHOJIOTUH

H3oTomHbBIEC TEXHOJOTUH 1 MaTCpUaJIbl

M30TO0mHBIE TEXHOJOTHH 1 MaTCpHUaJIbl

BbICIIIee 00pa3oBaHUe - MarucTparypa

1 \ CEMECTp | 2

3

BpemeHnHoM pecypc

KonTakTHas (ayauropHas)

Jlexuun 8

HpaKTI/I‘IeCKI/Ie 3aHATUA --

pabora, u JlaboparopHble 3aHATHUS 24
BCEI'O 32
CamocrosiTenpHas padora, 4 76

B T.4. OT/JCJIbHBIC BUJIBI CAMOCTOSITEIILHOW PabOTHI C
BBIJICJICHHOM MPOMEXKYTOYHOM aTTecTanuen (KypcoBoi
MIPOEKT, KypcoBasi paboTa)

KYpPCOBOM MPOEKT

HUTOI'O, u 108
Bua npomexxyTo4HOM | 9K3aMeEH, OGecneunBatoiiee OsTL]
aTTectauuu | nud. 3adet noJipa3JieieHne




1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIl (m. 5 O6meit xapakrepuctuku OOIl) cocraBa KOMIETEHIWH IS TOJATOTOBKH K

podecCuoHANbHOM e TEeIbHOCTH.

HNHaukaTophl J0CTHAKEHHSA CocrasJsioniye pe3yJbTATOB 0CBOCHHS (1eCKPHITOPHI
KOMIIeTeHIHii KOMIICTCHITHH
Kon HanmenoBanne 3 LUL]
HaunmeHoBanue
KOMIIETeHIINHI KOMIIETeHIINH Koxn
HMHIMKATOPA Kon HaumenoBanue
HHAMKATOPA
JOCTHIKCHUST
Bnaneet onsiTom
HCTIOIb30BaHUS
(yHIaMEHTAIFHBIX 3aKOHOB B
Tlemoric . oOmacT GU3UKH pa3eeH s
MOHCTPUPYET
PHpY! ITK(Y)-1.1.B1 [M30TONHBIX U MOJEKYISIPHBIX
CIIOCOOHOCTB o
cMecel 7151 CaMOCTOSATENIBHOTO
UCIIONIb30BATh
KOMOMHUPOBAHUSI U CHHTE32
(byHIaMeHTaIbHBIC .
HOBBIX H7I€H, TBOPYECKOTO
3aKOHBI B 00J1aCTH
CaMOBBIPKEHHS
(usmiit paseners YMmeeT aHaTHU3UPOBATh HOBBIE
N.ITK(Y)-1.1 |u30TOMHBIX U P
TEOpeTHYeCcKHe TOAXO0IbI U
MOJIEKYJISIPHBIX .
M TIPUHITUIIEI TU3aiiHa
cMmecel st
MaTepHaJIOB ¢ 3aJaHHBIMU
CaMOCTOSTEITFHOTO .
[IK(Y)-1.1.Y1 |cBoiicTBamMH, UCIIOIH30BATh
KOMOWHHUPOBAHHSA U
BBICOKO3((peKTHBHBIC
CHHTE3a HOBBIX
. TEXHOJIOTHH TMOTYICHHUS
HICH, TBOPYECKOTO
COBPEMEHHBIX M30TOIMHBIX
CaMOBBIPAKEHHUS
MaTepHaJoB
Cmocoben
3HaeT OCHOBHBIE TEPMUHBI U
HCTIONb30BaTh
ITIK(Y)-1.1.31 |onpeneneHus pa3aeauTeabHbIX
(byH1aMeHTalbHbIe
.. IPOIIECCOB
3aKOHBI B 00bEME
Bnaneer onbIToM NpUMEHEHUS
JIOCTaTOYHOM JJISt

IK(Y)-1 ONTUMAJIbHBIX IPUHIUIIOB U

CaMOCTOSATEJIEHOTO

TIOJIXOJIOB [Tl Pa3paboTKU
KOMOWHHUPOBAHUS U

METOJIOB U ITEePCIICKTUBHBIX
CHHTE3a HOBBIX .

. TEXHOJIOTHIA MOTYICHHUS
WACH, TBOPHECKOTO MOHOHU3O0TOITHOW U H30TOITHO
CaMOBBIpaXXEHHUS M[K(Y)-2.3.B1 N

MOIUGUIUPOBAHHON
MPOAYKIIUH, TOHKOH OYHUCTKY H
HemoHcTpupyer
MTOTyYCHHST BBICOKOYMCTHIX
CHOCOOHOCTB K
BEIIIECTB, epepaboTKH,
pa3paboTke
. YTUIH3alHUU ¥ 00€3BPEeKUBAHUS
TexHoJIOTHH HPOMBILLICHHBIX OTXO0JIOB
N.ITK(Y)-2.3 |noxydenus
YMeeT NpUMEHSITh METO/IbI
MaTepHajoB C
pacueTa yCTaHOBOK JJIst
SANIAMHRIM MPOIIECCOB pa3/ieIeHU]
HU30TOIHBIM I[K(vY)-2.3.V1 P p
M30TOIHBIX M MOJIEKYJISIPHBIX
COCTaBOM o
cMecel, MOJIEKYIISIPHO-
CEJICKTUBHBIX TEXHOJIOTHHA
3HaeT TeOpETHYECKIE TTOIXO0IbI
Y TIPUHIIMITEL JH3aifHa
MaTepHAaJIOB C 33JaHHBIMHU
MK(Y)-2.3.31 [MaTeP 8
CBOMCTBaMH, MOJTyYEHUS
H30TOMHO-MOIU(PHUIIUPOBAHHBIX
MaTepHaJioB
Crioco0eH OLeHUTh JemoHCTpHUpYyET Bnageer onpiToM pacuera u
MIEPCIEKTHBBI CIIOCOOHOCTH K OINITHUMU3AILINN COBPEMEHHBIX
Ppa3BHUTHSI SACPHOM MIPUMEHEHHIO (pU3NIEeCKUX YCTaHOBOK ISt
W.ITIK(Y) -

I[K(Y)-4 |orpacnu, 41 COBPEMEHHBIX M[K(Y)-4.1.B1 |pa3aeneHusi, anaam3a u
HCIIOJIb30BAaTh €€ ' JIOCTUKEHUI B nepepabOTKY BEIIECTB B
COBpPEMEHHEIE obyactu HaY4YHBIX, 9KOJIOTHYECKHUX U
JOCTH)KEHHS 1 pa3/ieUTENbHBIX, MIPOMBINIICHHBIX TEIISX C




I/IHHI/IKaTOPLl JAOCTHIKECHHU ST

CocraBJjsiiomue pe3ysibTaTOB OCBOCHUSA (}]eCKpl/ll’lTOPLI

KOMIIeTeHI Ui KOMIIeTeHIIH)
Kon HaumenoBanue
HaumenoBanue
KOMIICTCHITHH KOMIICTCHITHH KOH
HHIUKATOpPa Kon HaumeHoBaHue
HHIUMKATOpa
JOCTHIKCHU A
Tepe/IOBhIC JIa3ePHBIX, MPUMCHCHHUEM TTaKETOB
TEXHOJIOTUH B IUTa3MEHHBIX, MIPUKIIAJHBIX TPOTPAMM
HAYYHO- YCTaHOBOK B YMeet npoBOUTH
HCCIICIOBATEIBCKIX peleHun HCCIICZIOBAHUs B 001aCTH
paboTax TEXHOJIOTHYECKUX Pa3IeneHUs KUIKUX U Ta30BBIX
3amad ATL] ITK(Y)-4.1.V1 |cMmeceii, nonyueHust
BBICOKOYHCTHIX BEIIECTB,
HM30TONMHO-MOANDAITUPOBAHHBIX
MaTepHaJIOB
3HaeT crocoObl MPUMEHEHHS
pa3’eIuTeNbHBIX, Ja3epHBIX,
IMK(V)-4.1.31 |m1a3MeHHBIX YCTaHOBOK B
PEIICHUH TEXHOIOTHYCSCKIX
3agay ATL]
BnazmeeT onbiToM
IUTAHUPOBAHUS, IOCTAHOBKH U
OpraHu3aIfKi KCICPUMCHTOB
HemoHcTpupyet
10 BBIOOPY ¥ 00OCHOBAHHUIO
CIIOCOOHOCTB
MaTepHajoB U CIOCOOOB IS
IUTAHUPOBATh
pa3IeneHus H30TOIIOB,
AHATTUTHICCKHE .
’ I[MK(VY)-5.1.B1 |momy4ueHIss MOHOH30TOITHOW U
AMUTAUOHHBIC 1 .
HM30TOIHO-MOAUDAITUPOBAHHON
9KCICPUMCHTANBHBI o
MIPOAYKIINH, TOHKOH OYHUCTKH H
€ MCCIIeIOBaHUS,
MTOTyYCHUST BEBICOKOYMCTHIX
KPUTHYCCKH
BEIIECTB, MepepadboTKH,
OILICHUBATH JaHHBIC
YTUIIN3AIMU U 00€3BPEKUBAHUS
U JIENaTh BHIBOJIBI
N.IIK(Y)-5.1 ! A IIPOMBIIICHHBIX OTXO0B
HemoHcTpupyet
Ymeer hopMyIHpoBaTh HETH U
Cnocoben CIIOCOOHOCTB
3a/1aud MCCJICIOBAHUS,
CaMOCTOSTENILHO IUTAHUPOBATh
BBIOUPATH KPUTCPUH OIICHKH,
BBINOJIHATH AHAJTUTHYCCKHE, BRSBTS P HODHTCTLL
9KCIIEPUMEHTATHHEI nmutanuonnsle n - |IIK(Y)-5.1.V1 PHOp
peureHus 3amad, 0000maTh u
€ U TCOPETUUCCKUC OKCIICPUMCHTAJIbHBI
KPUTHYECKH OIICHUBATH
HCCIIECI0BAHUA IJIA € MCCjIe0BaHusA,
MTOTyYCHHYIO HH()OPMAIIHIO,
pelIeHHs HayIHBIX KPUTHYCCKH
JIeTIaTh BEIBOJIBI
u OILICHUBATH JaHHBIC
3HaeT H30TOITHBIC TEXHOJIOTHH H
[K(Y)-5 |mpon3BOACTBEHHBIX 1 JeJ1aTh BBIBO/BI
MaTepHAaIbl, TEXHOJIOTUU
3a/1aq ¢ MK(V)-5.1.31
repepaboTKH MPOMBIIIIICHHBIX
HCTIOJIb30BaHUEM
OTXOJIOB
COBPEMEHHBIX
Bunageer onsitom
pUOOPOB ISt
COBEPILICHCTBOBAHHUS
Hay4YHBIX JemoHcTpupyet
N TEXHOJOTHYECKUX POIIECCOB
UCCIIeIOBAaHUN U CIIOCOOHOCTB K IK(Y)-5.3.B1
MOJIYYEHHUS H30TOIMHO-
MaTeMaTHYECKUX pa3paboTke
MOAU(DUIIIPOBAHHBIX
METOJIOB pacuera croco0oB
MaTEepHAaJIOB
TPOBEICHUS
YMeeT ucnonb30BaTh
SKCIIEPUMCHTOB B
oBaACTIH AKCIICPUMCHTANBHBIC,
FE— M[K(V)-5.3.Y1 |reoperndeckue u
N.IIK(Y)-5.3 P KOMIIBIOTEPHBIE METO/bI
MIPUMEHCHHUS .
HCCIICIOBAaHHUI
H30TOIHBIX
3HaeT crocoObl U METOUKH
MaTepHUaoB N
MPOBEICHUS HCCIICJOBAHUI B
(PKMAKHUX ¥ ra30BBIX
. obnacTu pa3feNieHus U aHalin3a
cmecett), a30 cMecet
JKHJKHUX U Ta30BBIX CMECEH
MOJTyYEHMS IMK(Y)-5.3.31 A ’
MTOJIyYCHHST BBICOKOYHCTBIX
BBICOKOYHCTHIX
BEIIECTB, M30TOITHO-
BEIIECTB
MOAU(PHUITMPOBAHHBIX
MaTepHAJIOB




2. [lnanupyembie pe3yJabTaThl 00y4eHHsI 10 TUCHUIJINHE

[Tocye ycrieniHoro OCBOCHHUs AUCHUILIMHBI OyIyT c(OPMHUPOBAHBI PE3yIbTAThl 00YUEHUSI:

ILnanupyemble pe3yJIbTaThI 00y4eHHs] 10 THCIHUILTHHE Hnpukarop
JTOCTHKCHHU S
Kon HanmenoBanue
KOMITIETEHIINH
Hcnonb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCITUILIAH B
PJ-1 npodecCuoHANBHOM NeSTeIbHOCTH, TPUMEHSTh METO/Ibl MAaTEMaTH4YECKOTIO N.IIK(Y)-1.1
aHaJIn3a U MOJCIMPOBAHUS
PII2 CraBuTh U pemaTb MHHOBAIIMOHHbBIE HH)KEHEPHO-(U3NYECKUE 3a1a4H, MITK(Y)-2.3
peaM30BEIBATh MPOCKTHI B 00J1ACTH M30TOMHBIX TEXHOJIOTHI U MAaTEPHUAJIOB ' '
Pa3pabarbiBaTh HOBBIE AITOPUTMBI U METOIbI MCCIIEIOBAHMS MU30TOMHBIX
PII-3  |[3d¢exToB 1 MaTepHaIoB; OLIEHUBATH U30TOMHBIE 3P (PEKTHI B pa3IMIHbIX WLIIK(Y) -4.1
(U3UKO-XMMHUYECKUX MPOIeccax
DKCIUTyaTHPOBAaTh COBPEMEHHOE (PU3NYECKOE TEXHOJIOTHIECKOe 000y I0BaHUE TLITK(Y) -5.1
PJ1-4 | u npubopsl; 0OCBauBaTh TEXHOJIIOTUYECKUE MPOIIECCHI MPOU3BOACTBA U30TOMHBIX I/I.HK(y)-S 3
MaTepHaJIoB
3. CTpyKTypa U coepxaHue IMCHUIINHBI
OcHOBHbBIE BH/IbI Y4eOHOM 1eATEJIbHOCTH
Paznebl AMCHUMIIMHBI Dopmupyemblii Buasl yueOHol 1esATeJbHOCTH Oobem
pe3yabTat BpEMeHH, 4.
o0yueHus no
JUCIHUIIINHE
Paznen (moxynn) 1. U3oTomHbIe P11 Jlexumn 2
3(dEKTHI B TBEPABIX TENIAX U JlaGopaTopHble 3aHATHS 24
JKUJIKOCTSAX CamocrosiTenbHas paboTa 38
Paznen (Monynb) 2. TeopeTuueckue P/l Jlexuun 6
OCHOBBI U30TOIHBIX () PEKTOB CamocrosiTenpHas padbora 38

4. Y4yeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI

4.1. YuyeOHo-MeToau4eCcKoe odecrnedenme

OcHoBHasi InTEepaTypa

1. Tao Sun, Wei Kang, and Jianxiang Wang Impact of isotopic disorders on thermal transport
properties of nanotubes and nanowires // Journal of Applied Physics 117, 035101 (2015) — URL:
https:// https://aip.scitation.org/doi/10.1063/1.4906138.

https://journals.ioffe.ru/articles/viewPDF/7160 (.
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4.2. UndopManoHHOe ¥ IPOrpaMMHOe o0ecnieyeHne
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2. https://www.isotope.com
3. https://neutrons.ornl.gov/hfir
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