MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3NYECKHUE OCHOBBI ITOJIYITPOBOJHUKOBBIX

HAHOMATEPHAJIOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.01.02

TpyaoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

5 cemectp - 3;

Yacos (Bcero) no yueGHomy
TJIaHY:

108 yacoB

Jlekuuu

5 cemecTp - 32 yaca;

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;

JlabopaTopHble pa6oThl

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padora

5 cemectp - 57,5 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTupoBaHue
KonrpoJsbHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

5 cemectp - 0,5 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

[IpenogaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

XonogHbin [.C,

Waentuduratop

RObac9dac-KholodnyDS-6393810

J1.C. XonoaHplii

(ZOKHOCTD)

COI'TACOBAHO:

(nmoamnucek)

(paciudpoBKa MOIIHCH)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHB w CeesieHun o Bnagensue U3N M3aK
00pa3oBareIbHOM : j Brageney X0noAHbIA [.C. .
POrPaMMBI * Mol ¢ WaerTibnKaTop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

CnaBWHCKWA A.3.

WaentnuraTtop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH

(IOIDKHOCTB, y4EHasl CTEHICHb, yIEHOE
3BaHHE)

(mozmucs)

(pacmudpoBKa MOIIHCH)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Heab ocBOeHMS IHCHMIUVIMHBI. H3y4eHHE (U3UUYECKUX OCHOB  IOJYIPOBOIHHKOBBIX
HaHOMaTepHajoB, (OpMUPOBaHME 3HAHUH B OOJIACTM COBPEMEHHBIX TEHACHLUUN  pa3BUTHUSA
HAHODJIEKTPOHUKU. DPOpMHpPOBAHME HAYYHOM OCHOBBI JUISI OCO3HAHHOINO M LIEJIEHANPABICHHOIO
UCMOJIb30BAaHUSl  IOJYYEHHBIX 3HAHUM MPU  CO3JaHUM DJIEMEHTOB, INPUOOPOB U  YCTPOWCTB
MUKPO3JIEKTPOHUKH U HAHOAIEKTPOHUKHU

3agaum JUCHMIIUHBI

- U3y4YEHHE CTYIEHTaMU HAHO KPUCTAJUIMYECKUX MTOITYIPOBOAHUKOBBIX U JUIEKTPUUYECKUX
MaTepHUaJIOB U U3/EJINHA HAa UX OCHOBE;

- U3y4eHue kiuaccuukanuu u o01ias XxapaKkTepucTuKa METOA0B OJTYYECHU S HAaHOMATEpPHAaJIOB;

- [IOJIy4€HHE HOBBIX (DYHJJAMEHTAJIBHBIX 3HAHUHN U MPAKTUYECKUX HABBIKOB B 00JIaCTU
OTIpeIeNIeHUs] CTPYKTYPHBIX CBOMCTB U (PM3NUECKUX OCHOB CHHTE3a HAHOMATEPUAJIOB;

- IpuoOpeTeHre 3HaHuM 0 (PyH/IaMEHTAIbHBIX (PU3NUYECKUX 3aKOHAX, JISKAIINX B OCHOBE
NOBE/ICHNS MUKPO U HAHOYACTHI, & TAKKE CUCTEM Ha UX OCHOBE;

- (hopmupoBaHue 3HaAHUM 0 PyHIAMEHTANBHBIX (PU3UYECKUX 3aKOHOMEPHOCTSX SIBJICHUN B HAHO
pa3MEpHBIX TBEPAOTEIBHBIX CTPYKTYpaX, MPEUMYIIIECTBEHHO Ha MOJYIPOBOAHUKOBBIX MaTepuaax;

- (hopmupoBaHNEe HABBIKOB PELICHUS IPOCTEHINNX 3a/1a4 KBAHTOBOM MEXaHUKHU M CTATUCTHUECKOMN
(GU3UKYA TPUMEHUTEIBFHO K HAHO KPUCTAINTMYECKUM MaTepuaiam;

- IpHOOpETEeHNE CTYACHTAMU 3HAHUI O METO/IaX MaTeMaTUYeCKOr0 MOACIMPOBAHUS KaK OCHOBBI
U3ydeHUs (QYHKIIMOHUPOBAHUS HAHO CTPYKTYPHUPOBAHHBIX MaTCPUAIIOB;

- (hopmupoBanue 3HAHMI 0 PyHTAMEHTANBHBIX (PU3MUYECKUX OCHOBAX HAHOIJIEKTPOHUKH,
3aKOHOMEPHOCTSIX U MEXaHHU3Max NepeHoca HOCUTEIEH 3apsia B CUCTEMaX MOHMKEHHOM pa3MepHOCTH,
00 DJIEKTPUYECKUX, ONITUYECKUX, MATHUTHBIX, MEXaHUYECKUX CBOMCTBAX HU3KOPA3MEPHBIX CHCTEM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3aIllJTAaHUPOBAHHLBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHus

ITK-3 Criocoben
y‘IaCTBOBaTI: B HpOBC}IeHI/H/I
TEXHOJOTHYECKUX
IPOIIECCOB U3TOTOBJICHUS
MaTepHaiOB AIEKTPOHHOU
TEXHHUKU, MI/IKPO' nu
HAHODJICKTPOHHUKH

W J1-1nk-3 3HaeT 6a3oBbIe
TEXHOJIOTHYECKHUE TIPOLIECCHI
W3TOTOBJICHHS] MaTEPHAIIOB
AIIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKHU

3HaTh:
- BJIUSHUE CTPYKTYPHBIX XapaKTEPUCTUK
Ha CBOMCTBAa HAHOMATEPHUAJIOB;.

YMETh:
- HHTEPIPETUPOBATh AIEKTPOPU3NIECKHE

XapaKTCPHUCTHUKU IMOJIYIIPOBOAHUKOBBIX 1
JAUDJICKTPUICCKUX HAHOMATCPUAJIOB.

ITK-3 Criocoben
y‘IaCTBOBaTI: B HpOBC}IeHI/H/I
TEXHOJOTHYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepHaiOB AIEKTPOHHOU
TCXHUKU, MI/IKpO' nu
HAHODJICKTPOHHUKH

NJI-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKHX OCHOBaxX 9
TEXHOJIOTUYECKUX MPOIECCOB
U3TOTOBIICHHS MAaTEPHAIIOB
DJIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJICKTPOHHKH

3HATh:
- 3aKOHOMEPHOCTH

CTPYKTypooOpa3zoBanusi, pazoBbie
MpeBpalleHus] B HAHOMaTepraiax.

YMETh:

- paccUuTHIBaTh FINEKTPUUECKUE
XapaKTePUCTUKH MOTYIPOBOIHUKOBBIX
HAHO MaTepHAaJIOB JIJISl Pa3INYHBIX
o0acTeil UX UCIOIb30BAHHUS.

T1IK-8 criocoben

N /1-5nk-8 3akaroueHus o

3HaThb.

OCYIIECTBIISATh 1eecoo0pa3HocTy BHeApeHns | - OCHOBHBIC THIIBI IIOTYIIPOBOAHMKOBBIX
OpraHU3aIuIo U HOBBIX TEXHOJIOTHUECKHUX MaT€puajioB 1 HAHOMATEPUaJIOB
IIPOBEJICHHE IIPOLIECCOB NMMPOU3BOJICTBA HEOPraHNIECKOH (METAIHYCCKUX U




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

AKCIEPUMEHTAIbHBIX padoOT
110 0TpabOTKe U BHEJIPEHUIO
HOBBIX MaTe€pHaJIOB,
TEXHOJIOTUYECKUX
MPOIIECCOB U 000PYAOBAHUS
IPOM3BOJICTBA U3JIEIUN

U3JIEIIMA MUKPO3JIEKTPOHUKH U
000py10BaHUS HA OCHOBaHUU
AKCIIEPUMEHTAJIBbHBIX JTaHHBIX

HEMETAJUIMYECKHUX ) U OpraHu4eCcKon
(TOMMMEpHBIX, YITIEPOIHBIX ) IPUPOIBI.

YMETb:
- OOBSICHATH HAa OCHOBE (PU3UKO-
MaTeMaTHYECKUX MOeIeH

MUKPOIJICKTPOHUKU XapaKTePUCTHKU TOTYITPOBOIHIUKOBBIX
HaHOMATEPHAJIOB.

I1K-8 criocoben N /1-6rix-8 AHAIU3 BIMSIHHS 3HaTh.

OCYIIECTBIISATh [IapaMeTPOB U PEKUMOB - TCHJICHLIUU PA3BUTHS COBPEMEHHOM

OpraHU3aIMIo U TEXHOJIOTHYECKUX OIepaIui HaHOJJICKTPOHHKH.

MIPOBEJICHHE MIPOU3BOJICTBA U3CIINN

AKCIEPUMEHTAIBHBIX PA0OT | MUKPOIJICKTPOHUKU HA

10 OTPa0OTKE W BHEPCHUIO | TTapaMEeTPhl Ka4eCTBa OMBITHBIX

HOBBIX MaTEpPHAJIOB, 00pa3IoB U3ACIHii

TEXHOJIOTUIECKHIX MUKPO3JIEKTPOHUKH

IPOIIECCOB U 000PYIOBAHUS

MIPOU3BOACTBA U3AECITUI

MHUKPODJIEKTPOHUKH

[TK-8 ciocoben NJ-7nk-8 AHanu3 u YMCTh!

OCYILECTBIIATH OTIpE/IEIICHIE IPUIHH - BBIOMPATh HAHOMATEPHAJIBI, & TAKKE

OpraHU3aluIo U OTKJIOHEHMS IapaMETPOB TCXHOJIOTHYCCKHC IIPONECCHI HX

MIPOBE/ICHHE TEXHOJIOTHYECKUX OIepaIui HW3rOTOBJICHUA I PCHICHUA 3a/1a4

IKCIIEPUMEHTAIbHBIX padoT
10 0TpabOTKe U BHEJIPEHUIO
HOBBIX MaTe€pHaJIOB,
TEXHOJIOTUYECKUX
MIPOIIECCOB U 00OPYIOBAHUS
IIPOU3BOJICTBA U3AEINN
MHUKPODJIEKTPOHUKH

MPOU3BOACTBA U3IAECITUN
MUKPO3JIEKTPOHUKHU OT
3a/IaHHBIX

npodeccCuoHaNbHOM NeSTENbHOCTH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHOI  mporpamme
Hanotexnonorus B anexkrponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HaHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OakanaBpuar.

basupyercs Ha ypoBHE cpeHero oomero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUIUIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TTOHSITHUS 9 5 4 - 2 - - - - - 3 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
HAHO3JIEKTPOHHUKH IToBTOpEHNE MaTepuaa Mo pasaety
11 OCHOBHBIE TTOHSTHUS 9 4 - 2 - - - - - 3 - "OCHOBHBIE IOHATHS HAHOIIEKTPOHHUKH"
HaHO3JIEKTPOHUKH Ilodzomoeka Kypcosozo npoexma: KypcoBoit

TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccumMTaTh OCHOBHBIC MTOKa3aTeNH paboThl
000pyI0BaHUs, BEIOPATh ONTUMAIILHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu
rpaduUecKyro 4acTh. B 3aanue BXOIUT pacyer
CIIeYIONINX TTOKa3aTelNei:

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomosxa domawnezo 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloManHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B pasjelie
"OCHOBHBIE TIOHATHS HAHOJIEKTPOHHUKH"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEO0XOIUMO U3YUYUTh JUTEPATYPY U pa3o0parth
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHA.
[IpoBepka goMaITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM pa0OTaM.
Iloozomoexa Kk KOHmMPOIbHOU pabome:
N3yyenue MarepuaiioB no pazaeny OCHOBHbIE
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MOHSTHS HAHORJIEKTPOHHUKH ¥ MOATOTOBKA K
KOHTPOJBHOI paboTte

Ilodzomogxa Kypcosou padomei: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOH 3a1a4u
10 y4eOHOMY KelCy, OXBaThIBaIOIIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pereHus. [Ipumep
3a7aHusL:

I10020mo6Ka K npaKmu4eckum 3auAMuam:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
MOHSTHS HAHOJICKTPOHHUKH" ITOJTOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX

Ilposedenue Ixcnepumenma: Pabora
BBINOJIHACTCS [0 MHANBUAYAIbHOMY 3a/IaHHIO.
Jlng npoBeneHUsI HCCIIEA0BaHMS IPUMEHSETCS
cienytomiee 060pyaoBaHUe:
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"OCHOBHbBIE IOHATHS HAHOZJIEKTPOHUKH"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:

[1], 159-201
[2],4-19
2 KonnencupoBannas Ilo0z0mogKa K meKyuiemy KOHmpoJio:
cpena, IUCIOKAIUH, IToBTOpeHNe MaTepHuaa 1o pasaeiy
aTOMHOE | "KonneHcupoBaHHas cpefia, JUCIOKAILNH,
MOJIEKYJISIPHOE aTOMHOE ¥ MOJIEKYJISIPHOE yIopsgoueHus"
YIOPSIOYEHHUS Ilooz0mogka pacuemuo-zpaguueckozo
2.1 Kongencupoannast 3adanua: B paMkax pacdeTHO-TpaduuIecKoro
cpena, IUCIOKAIUH, 3aJIaHusl BBITIOJHSETCS YEPTEK KOHCTPYKIIHH.
aTOMHOE 1 J1J1s1 BBITIOJTHEHUSI YePTEXKEH BBIOIHSIOTCS
MOJIEKYJISIpHOE Ipe/IBapUTEIbHBIE pacyeThl OCHOBHBIX
YTIOPSIOYESHUS NoKazaTesiell, KOTOphble YKa3bIBalOTCs Ha

yeprexe. 3a/laHue BBINOJIHAETCS
MHIMBUAYAIbHO IO BapuaHTaM. B kauecTBe TeM
3a/laHusl IPUMEHSIOTCS CIIeAYIOLIHE:
Iloozomoexa kKypcosozo npoekma: KypcoBoit
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TIPOEKT BHITIOHACTCS 110 HHANBUIYaTHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemienre. KypcoBoii mpoeKT npemxycMaTpuBacT
MOSICHUTEIBHYIO 3aIHCKY C pacuyeTaMu
rpaduuecKyro 4acTh. B 3aaHue BXOIUT pacyer
CJIEYIONIMX TTOKA3aTeleH:

Iloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoexa oomawnezo 3a0anus:
[MoxroToBka gJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pemeHus
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"KonneHcupoBaHHast cpesia, AUCTOKAIUH,
aTOMHOE ¥ MOJIEKYJISIPHOE yIopsgoueHus"
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HEO0OX0IMMO M3Y4YHUTh JINTEPATypy U pazo0paTh
TIPUMEPHI BBITIOTHEHUS TOTO0OHBIX 3aJaHHH.
[IpoBepka qOMAaIIHETO 3aJaHHS IPOBOTUTCS IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Tloozomosxa Kk KOHmMPOIbHOU pabome:
Wzydenne MaTepuaioB Mo pas3uery
KonaencupoBaHHast cpea, JUCIOKAIUH,
aTOMHOE U MOJICKYJISIPHOE YIIOPSIOYCHUS U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoska K npaKkmuueckum 3auamusim:
N3yueHnue marepuana no pasaeny
"KonneHcupoBaHHast cpesia, AUCTOKAIUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOpSIoueHH"
IIOATOTOBKA K BEIIIOJIHEHMIO 3aJaHHI Ha
MPAKTUYCCKHUX 3aHATUIX

IIposedenue yxcnepumenma: Padbora
BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHNsI UCCIICIOBAHMS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

H3yuenue mamepuanog 1umepamypHulx
UCHOUHUKOB:
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[1], 122-145
[2], 33-65

3 PacmpocTtpaneHHbIe Ilo020moeKa K meKyuiemy KOHmpoJio:
BUJIBI [ToBTOpEHNe MaTepuaa Mo paszaety
KpHCTaJuIorpapuIecku "PacripocTpaHeHHBIE BUIBI
X PELIETOK, KpHCTaJUIOrpaMIeCKuX PEIIeTOK,
caMoOpraHu3anus B caMoOpraHu3anus B TBEpAbIX Tesnax"
TBEPJBIX TeNax Ilooz0mogka pacuemuo-zpaguueckozo
3.1 Pacnpoctpanennsie 3adanua: B pamkax pacyeTHO-rpayecKoro
BUJIBI 3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
KpHCTaIIIOrpaguIecKu J1J1s1 BBITIOJTHEHUS! YePTEXKEH BBIOTHSIOTCS
X PEIIeTOK, IIpeABapUTEIbHBIC PACUEThl OCHOBHBIX

caMOOpraHu3anus B
TBCPAbIX TCIax

MOKazaTesel, KOTOphIe YKa3bIBaIOTCS Ha
yepTexe. 3agaHue BHIOIHACTCS
WHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJaH}s IPUMEHSIOTCS CIIeAYIOIINE:
Ilodzomogka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHAETCS [0 MHIUBUAYATLHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoiif npoekT npegycMarpuBaeT
MOSICHUTENBHYIO 3aITCKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJIEIYIOIINX MTOKa3aTeIeH:

1lo020mo6Ka K ayoumopHnovim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Ilooz0mogka domauinezo 3adanusn:
[MoaroroBka goMallHero 3aiaHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"PacnpocTpaHeHHbIE BUIbI
KpHCTaJUIOrpaMIeCKNX PEIIeTOK,
caMOOpraHu3anus B TBEpAbIX Tesnax"
Marepuaiy. JIonoJIHUTEIBHO CTYICHTY
HEO0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BBIIOTHEHUS TOT00HBIX 33 JaHHH.
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ITpoBepka HOMaIIHETO 33AaHMUS IPOBOANTCS IO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepHaoB Mo pas3ieny
PacnpoctpaneHHbIe BUIBI
KpHCTaJUIOrpaMIeCKuX PEIIeTOK,
CaMOOpraHu3aIys B TBEPBIX TEJIaX U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
I10020mogKa K npaKmu4ecKum 3auAmMuam:
N3zy4yenne marepuana 1o pasaeny
"PacnipocTpaHeHHbIE BUIIbI
KpHCTAIUIOrpaUIECKUX PEIIETOK,
caMOOpraHu3anus B TBEPABIX Tenax"
MOZTOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MIPAKTUYECKUX 3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"PacnipocTpaHeHHbIE BUJIBI
KpHCTAJUIOrpaMIeCcKuX PEIIeTOK,
caMOOpraHu3anus B TBEPABIX Tenax"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "PacnpoctpaHeHHbIE BUIbI
KpHCTaJUIOrpaMIeCKNX PEIIETOK,
CcaMOOpraHu3aIus B TBEPABIX Tenax".
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPHI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUS U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CJIEIYIONIHE YIPAXKHEHNUS:

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 86-105

CB$I3b 3JIEKTPOHHUKHU H
KBaHTOBOH (hU3MKH,
HpOCTEeHIINe BUIBI

HU3KOPa3MEPHBIX

Iloozomogka K meKyuiemy KOHmpoio:
IToBTopenue maTepuana mno pasaeny "Css3b
JIEKTPOHHUKH M KBAHTOBOH (pH3HKH,
MIPOCTEHIIIHE BUIBI HU3KOPAa3MEPHBIX 00BEKTOB"
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00BEKTOB

Ilodzomoska pacuemuo—zpa@uuecxozo

41

CBsI3b IEKTPOHUKH H
KBAaHTOBOH (pH3HKH,
MpOCTEMNIINE BUABI

HHU3KOPa3MEPHBIX
00BEKTOB

3adanua: B paMkax pacueTHO-TpaUIecKoro
3a1aHusI BBITIOJHSCTCS YE€PTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS YePTEKEH BBITTOJIHSFOTCS
Npe/IBapUTEIbHBIEC PAcYeThl OCHOBHBIX
noKazaTesiell, KOTOpble YKa3bIBalOTCs Ha
4yepTexxe. 3a7aHue BBINOIHACTCS
WHIMBHIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeNN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyio 4acTb. B 3amanue BXoauT pacuer
CIeAYyIOIINX MoKa3aTeei:

Ilodzomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBHBIX 3a1a4. /loManrHee 3a1aHue
BBIJIAETCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"CBs13b 3JICKTPOHUKHU U KBAaHTOBOH (DU3HMKH,
MIpOCTENIIINe BUIBI HU3KOPa3MEPHBIX 00bEKTOB"
Marepuainy. JlOIOJHUTENIBHO CTYACHTY
HE00XOIMMO U3YyYUTh JUTEPATypy U pa3o0parTs
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qoMaIIHETO 3aJaHHS IPOBOIUTCS IO
NIPE/ICTaBICHHBIM TUCEMEHHBIM padoTaMm.
Ilod20mo6Ka K KOHMPOILHOU padome:
W3zy4yenue marepuaiios 1o paszeny Cszb
JICKTPOHUKH ¥ KBAHTOBOU (PHU3HKH,
IpoCTeHINe BUIBI HU3KOPa3MEPHBIX 0O0BEKTOB
Y TIOJITOTOBKA K KOHTPOJIBHOHM paboTe
Iloo2omoexa K npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "Csszb
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NIEKTPOHHUKH U KBAaHTOBOH (pH3HKH,
MIpOCTENIIHEe BBl HU3KOPa3MEPHBIX 00BEKTOB"
MOJrOTOBKA K BBINOJHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUIX

Camocmoamenvroe usyuenue
meopemuueckozo manepuana: 3ydenne
JIOTIOJTHUTEIBHOTO MaTepuaa o pasjery
"CBs13b 3JIEKTPOHUKHU U KBAaHTOBOH (DU3HKH,
MIpOCTENIIHe BIUIBI HU3KOPa3MEPHBIX 00BEKTOB"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHHI MUHN3a/1a4 110
pazzeny "CBs3b 2IEKTPOHUKU U KBAHTOBOM
(bu3KKH, TpocTeiIe BUIBI HU3KOPa3MEPHbIX
00BeKTOB". CTyIEeHTHI HEOOXOAUMO MTOBTOPUTH
TEOPETHYECKUN MaTepHa, pa3oopaTh MPUMEpPhI
pelIeHNs aHAJIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIIeNaTh
BBIBOJIBI. B KadecTBe 3a1aHUsI UCHIOIB3YIOTCS
CIEIYIONINe yIPaKHEHHUS:

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], 33-75

OcobeHHoCTH
CTPYKTYPBI U CBOJCTB,
CBSI3aHHBIE C MAJIBIM
pa3MepoM YacTHI]

5.1

OcobenHoctn
CTPYKTYpPbI U CBOMCTB,
CBSI3aHHBIE C MAJTBIM
pa3MepOM YacTHI]

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"OcoOEHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MaJIBIM Pa3MEpOM JacTuil"
Ilooz0mogka pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJJaHMS BBITIOJIHACTCSA YEPTEXK KOHCTPYKIIUH.
J171s1 BBITIOJIHEHUS YEPTEKEN BBIIOIHSIIOTCS
IIpeaBapUTeIIbHBIC pACUeThl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAlOTCS Ha
yepTexke. 3aJaHue BBINOIHIETCS
UHAVBUAYaJBHO IO BapuaHTaM. B kadecTBe Tem
3a[JaHHs IPUMEHSIOTCS CIEAYIOIINE!
Ilodzomogexa Kypcosoz2o npoexma: Kypcooii
MPOEKT BBINOIHAETCS 110 UHAUBHIYaTbHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccunTaTh OCHOBHBIE TIOKA3aTENIN PabOTHI
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000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTEBHYIO 3aITHCKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3amanue BxoauT pacuer
CJICYIOLIMX MTOKa3aTeleH:

Ilo020mogKa K ayOumopHvim 3aHAMUAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"OCOOCHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM vacTulr”
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPY U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenune marepuaioB 10 paszierny
OCoOeHHOCTH CTPYKTYPHI M CBOICTB,
CBSI3aHHBIE C MaJIbIM Pa3MEPOM YacCTHUI U
MIOJIOTOBKA K KOHTPOJILHON paboTe
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasueny
"OCOOGEHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MaJIBIM pa3MepoM yacTum"
MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
MPaKTHYECKUX 3aHITUIX

Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
"OcoOeHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MaJIBIM Pa3MEpOM JacTuil"
Ilod20mogxa pacuemnvlx 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHHS MHUHU3a/1a4 110
pa3zgeny "OcoOEHHOCTH CTPYKTYPHI U CBOCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM JacTuir'.
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CryneHThl HeOOXOANMO ITOBTOPHUTH
TEOPETUYECKUI MaTepHall, pa3o0paTh PUMEpHI
peLICHUs aHaJIOTMYHBIX 33Ja4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIeJaTh
BBIBOJIBI. B kauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEIYIOLIHE YIPAXKHEHUS:

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[2], 77-94
6 MHuKpoCTpyKTypa 1 10 Iloozomoeka K meKyuiemy KOHmMPOJI0:
CBOICTBa HAaHO IToBTOpEHNE MaTepuaa Mo pasaety
KPUCTAITMYECKHUX "MUKpOCTpPYKTYpa U CBOMCTBA HAHO
MaTepHaJIOB, HAHO KPHUCTAJUTMYECKUX MAaTEPHAJIOB, HAHO KEpaMHKa
KepaMHKa ¥ HaHO 1 HAaHO KOMIIO3HUTHI"
KOMITO3UTBI Ilodzomoexa pacuemno-zpaduueckozo
6.1 MHuKpocTpyKTypa 1 10 3adanua: B pamkax pacyeTHO-rpayecKoOro
CBOMCTBa HAHO 3aJJaHMA BBITOJIHACTCSA YEPTEXK KOHCTPYKIIUH.
KPHCTaTHNUECKUX J1ns BeINONTHEHUS YepTeKeil BHITOIHAIOTCS

MaTrepuajioB, HAHO
KE€paMUKa U HAaHO
KOMIIO3HUTHI

MpeBapUTEIbHBIC PACUCTHI OCHOBHBIX
rmokazaresieid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHre BBHIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kadecTBe TeM
3aJJaHus IPUMEHSFOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSACTCS 10 HHAWBHUYaJTbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuUTaTh OCHOBHBIC TIOKA3aTENId PAOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii MpoekT npeaycMaTpruBacT
MOSICHUTEIBHYIO 3aMHCKY C pacuyeTaMu U
rpaduUecKyro 4acTh. B 3a1aHie BXOAUT pacuer
CIeAYIOIINX MoKa3aTesei:

IloozomoeKka K ayoumopHsim 3aHamusim:
[IpopaboTka JIEKIIUH, BHITOHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoska domauinezo 3a0anus:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPaOOTKy YMEHUH peleHus
npodecCHOHAIBHBIX 3a1a4. JloMaliHee 3a1aHne
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BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jiee
"MUKpPOCTPYKTypa U CBOWCTBA HAHO
KPUCTAINTUYECKUX MaTepUaioB, HAHO KepaMuKa
¥ HAaHO KOMIO3UTHI" MaTepHuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
U3YYUTh JTUTEPATYPY U pa300paTh MPUMEPHI
BBITTOJTHEHUS TOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETo 3aJJaHus IPOBOJIUTCS MO
MIPECTaBICHHBIM TUCBMEHHBIM padoTaM.
Iloozomoexa 0oknaoa, 6bICMYRIEHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IokIaga. MaTtepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBISAIOTCS B DJIGKTPOHHOM BUJIE UITH B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeasaralTcs ciaeayolue BapuaHThl:
Iloozomosxka K KOHmMpobHOU pabome:
W3yueHne matepuaoB Mo pas3zaeiny
MukpocTpyKTypa 1 CBOMCTBA HAHO
KPUCTAJUTUYECKUX MaTePHAaIOB, HAHO KepaMIKa
M HaHO KOMIIO3UTHI U ITOJTOTOBKA K
KOHTPOJBHOI paboTte

Ilo0zo0moeKka K npakmuueckum 3anamusam:
N3yueHnue marepuana no pasaeny
"MHKpPOCTPYKTypa U CBOWCTBA HAaHO
KPUCTANTMYECKUX MaTepUaioB, HAHO KepaMHuKa
M HAHO KOMIIO3UTHI" ITOArOTOBKA K
BBITIOJTHEHUIO 33J]aHUI Ha IPAKTHUECKUX
3aHATHIX

Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEIBLHOTO MaTepuaa o pasaeny
"MHUKpPOCTPYKTypa U CBOKCTBA HAHO
KPUCTAJUTUYECKUX MaTePHAJIOB, HAHO KepaMHKa
1 HAaHO KOMIIO3UTHI"

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHUEHTUPOBAHBI HA PEIICHUS MUHHU32/1a4 TI0
pasneny "MUKpOCTPYKTYpa ¥ CBOWCTBA HAHO
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KPHUCTAJUTHYECKUX MAaTEPHAIIOB, HAHO KEpaMHKa
1 HaHO KOoMNO3UTH". CTyICHTEI HE00X0IUMO
MOBTOPUTH TCOPETHUCCKHIA MaTePHAI,
pa3o0path MPUMEPHI PEIICHUS AHATOTUYHBIX
3aJ1a4. MPOBECTH PACUYCTHI 110 BAPUAHTY 3aJaHHS
U CIIeJIaTh BBIBONBL. B KauecTBe 3agaHus
HCTIOJIB3YIOTCS CICITYIONIUE YIPAKHCHUS:

HOBerHOCTHLIe
SIBJICHUA

7.1

HOBerHOCTHLIe
SABJICHHUA

Iloozomoeka K meKyuwiemy KOHmMPOJII0:
[ToBTOpEeHUEe MaTepHuaa Mo pasaety
"I[ToBepXHOCTHBIE SIBICHHA"

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadUIecKoro
3a[JaHHsI BRITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEeIbHBIC PACUETH OCHOBHBIX
rmokasaresieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUIYaAJIbHO IO BapHUaHTaM. B xauecTBe TEM
3aJJaHHs IPUMCHSIFOTCS CIICAYIOIINC:
Iloozomoeka Kypcosozo npoexma: KypcoBoii
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacueTaMu
rpaduyeckyo 4acTb. B 3aanue BXoAUT pacuer
CIeAYIOIINX MoKa3aTesei:

Ilo0zomogKa K ayOumopHslM 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomogka domauinezo 3adanua:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPaOOTKy YMEHUI pelecHHs
npogeCCHOHANBHBIX 3a1a4. JloMalnrHee 3aaHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"[loBepxXHOCTHBIE SIBIEHUS" MaTepHaly.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
W3YYUTH JIUTEPATYpPy U pa3odpaTh NpUMepHI
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BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Iloo2omogka doknada, 8blcMynieHuA:
3ajaHue CBS3aHO C YIIyOJCHHBIM H3yYeHUEM
Pa3eoB AUCIUILIAHBI B CAMOCTOSTEIbHBIM
MTOWCKOM MAaTEPHAJIOB IS PACKPBITHS TEMBI
JTOKIIaaa. Martepualibl BBIIOJTHEHHON paboThI
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
cinaiizioB. B xauecTBe TeM JOKIIAOB CTyICHTaM
MIPeUIaratoTCs CIeAYIOINEe BAPHAHTHI:
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
HOBerHOCTHbIe SABJICHUSA U ITOAT'OTOBKA K
KOHTPOJIBHOII paboTte

Ilo0zomogKka K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"[ToBepXHOCTHBIE SIBICHH" MTOATOTOBKA K
BBIIIOJIHCHUIO 33}13HHI>1 Ha MPAaKTUYICCKUX
3aHATHAX

CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"I[ToBepXHOCTHBIE sIBIEHUS"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUA MUHU3aJa4 110
pasneny "IloBepxHocTHbIe siBieHUs". CTYIEHTHI
HE00X0IMMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odparh pUMephI PeIIeHHs
AHAJIOTUYHBIX 3aJia4. IPOBECTHU PACUYCTEHI 1O
BapHaHTY 3a/IaHUS U CHETaTh BEIBOABL. B
Ka4eCTBE 3a/IaHUS HCIIOIB3YIOTCS CICIYIOIIHE
YOpaXHESHUS:

8 OHTponus B 10 Ilodzomogka K mexkyuiemy KOHmMpOiio:
HEYINOPSI0YECHHBIX IToBTOpenue maTepuana o pasaeny "OHTponus
crcTeMax B HEYNOPSIOUEHHBIX cucTeMax"
8.1 OHTponus B 10 Ilodzomogxa pacuemno-zpaduueckozo
HEYNOPSI0YECHHBIX 3adanua: B paMkax pacueTHO-TpauIecKoro
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CUCTEMax

3a[JaHHs BRITIOJTHACTCA YePTEK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIOTCS
MpeIBAPUTEIBHBIC PACUCTHI OCHOBHBIX
mokasareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
YyepTeke. 3aJaHue BBIMOTHICTCS
MHIMBUYaJILHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHKs MPUMCHSIFOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
TIPOEKT BHITIOHACTCS 110 HHANBHAYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyIOBaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
rpaduyUecKyro 4acTh. B 3amaHue BXOIUT pacuer
CIeAyIOIINX MoKa3aTeei:

Ilodz0moeKa K ayOunopHovim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomogka domauinezo 3adanua:
[MoxroToBka JOMAaITHETO 3aJaHUS HATIPABJICHA
Ha OTPabOTKy YMEHUH perieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"DHTponus B HEYNOPSAAOUEHHBIX cucTtemax"
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0path
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHHH.
IIpoBepka JOMAIITHETO 3aaHKsI IPOBOIUTCS TI0
MMpEACTABIICHHBIM IMTMCbMCHHBIM pa60TaM.
Iloozomogka doknada, gblcmynieHuA:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEPHAIIOB IS PACKPBITHS TEMBI
JTOKIIaaa. MaTtepuaibl BEIIOJTHEHHON paboThI
MPEJCTABILIIOTCS B JICKTPOHHOM BHJIC WIH B
(hopMe pacrieqaTaHHBIX MPE3EHTAIMOHHBIX
craiiioB. B kauecTBe TEM OKIAN0B CTYIEHTAM
MIpeaaraTcs CIeayIoNie BapuaHThI:
Ilo0z0moexa K KOHMPOJILHOU padome:
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W3y4yeHne maTtepnaioB 1o pa3aeiry DHTPOIHS B
HEYNOPSAIOYEHHBIX CHCTEMAaX M IIOATOTOBKA K
KOHTPOJILHOM padoTe

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeny "DHTpONUs B
HEYIMOPAAOUYEHHBIX CUCTeMaX' MOATOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTUYECKUX
3aHATUAX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"DHTponus B HEYNOPSAOUEHHBIX cucTtemax"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazneny "DHTponus B HEYNOPSA0USHHBIX
cucremax". CTyAeHTBI HEOOX0MMO TIOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3o0paTh MPUMEPhI
peIIeHNs aHAJIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U ClIeNaTh
BBIBOJIBI. B KadecTBe 3a1aHUsI UCHIOIB3YIOTCS
CJIEAYIOIIHE YIPAKHEHNUS:

H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:

[1], 4-19
OKk3aMeH 34.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 32 - 16 0.5 24 335
Hroro 3a cemectp 108.0 32 - 16 2 - 0.5 57.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosHble noHAMUA HAHOINEKIMPOHUKU

1.1. OcHOBHBIE OHATHSI HAHORJIEKTPOHUKH

Pa3nen OcCHOBHBIE MOHATHS HAHOMNIEKTPOHUKH 1. OCHOBHBIE NOHSTUS HAHOZJIEKTPOHUKH
3agaun kypca. OcHoBHbIE MOHATHS. Poilb M 3HaueHHE MaTepHajoB B MPOU3BOACTBE NMPHOOPOB
JJIEKTPOHHOW TEXHUKHU. YCIOBHas Kiaccuukaius maTepuanoB mo pazMmepy D uactuir (3€peH).
KilacrepHple HAHOKPHUCTAJUIMYECKUE, BOJIOKOHHBIE MAaTepUalbl, IJIEHKM M  MHOI'OCIIOMHBIE
Marepuaibl, NOJUKPUCTAIMYECKHE Marepuaibl. Kataiuruueckas akTMBHOCTh MaJIbIX YACTHIL.
MHoOrocnoiiHple HAHOCTPYKTYpPBI: KBAHTOBBIE SIMBI, CBEPXPEIIETKU U APYTUX CTPYKTYPbI C TOHKUMH
cinosamu. MHorocioiiHbsle nokpbiTUd. Kepamuueckne HaHomaTepuasibl. B3zanmonelcTBue 4acTHLL.
2. KonneHcupoBaHHasi cpena: OOIIME XapaKTEpUCTHKH, XMMMUYECKas CBsSI3b U B3aUMOJICHCTBUE
yacTull LleHTpasbHbIE M HallpaBJIEHHbIE CUJIBI MEXAYy aTomMamu. Mertaminueckas cBs3b. CBs3W,
oOpa3oBanHble QuyKTyHpyrommmu gunoisiMu. KoBaneHTHas cBsizb. MonHas cBsizb. OT HOHHOM
CBSI3U K KOBAJICHTHOM CBA3M B KpucTaiuiax. CHJIbl MEXYy MOJIEKYJIAMH. DJIEKTPOCTATHYECKAs CBSI3b
B JMAJIEKTpUUECKON cpene. MHAylMpoBaHHBIE AMIONU, HOIApU3yeMOcTb. CHUIbl OTTaJIKHWBAHUS.
OMNOMpHUYEcKUe NOTeHIMAIbI B3aumoiercTBus. BogopoaHas cBsa3b. Cuibl Ban-nep-Baanbca mexny
MaKpOCKONMYECKHUMH dacTuiaMu. Dddekrsr 3amazapiBanus. B3anmoneiictBue vactun. YacTuaHo
YHOPSAI0YEHHbIE KOMIIO3ULIUOHHBIE HAaHOKpUCTanyeckue. [Iporao3upoBanrie NoBeACHUS! CBOKCTB
HaHOKPHUCTAJUIMYECKUX ITOJIYIIPOBOIHUKOBBIX MAaTEPHAJIOB..

2. Konoencuposaunas cpeoa, OUCIOKAUUU, AMOMHOE U MOACKYAADHOE YROPAOOUCHUS

2.1. KonngencupoBaHHas cpenia, AUCIOKAIIMH, AaTOMHOE M MOJICKYJISIPHOE YIIOPSIIOYCHUS

Paznen. KongencupoBanHas cpena, IMCIOKAMU, aTOMHOE M MOJIEKYJISIPHOE YIOPSAOYEHUs 3.
Hucnokanuu B TBepapix Tenax [lmactudeckas penakcauus. YHOPyroctb AuciIoKanui. JInHenHas
yOpyroctb. BHelIHHWE W BHYTPEHHHE HANpPsDKEHUS. YIPYrHe IMOJis, CBSI3aHHbIE C Je(eKTaMu.
[IpocThie  TOMOJOTMYECKHE XAPAaKTEPUCTUKH  AUCIOKanMi. Jlucimokauumm B KpHUCTaLiax.
Hecosepiiennble aucnokanuu. JlehekTsl ymakoBKM W JBOMHHMKHU. JIuHElHOE HaTsKEHHE.
OnemMeHTapHble TepeMenieHus auciokauuu. JAuddys3us touyeynsix aedekToB U camoguddysus.
['panuIel 3epeH U 3amolIHEHUE MPOCTpaHCTBa. JlMHamMHuueckue CBOMCTBA: 0OIME OCOOEHHOCTH,
HEYCTOWYMBOCTU. HeycTOMYMBOCTH B M3HAYAIBHO 0€3/1e(DEKTHBIX KPUCTAIUTMYECKUX YacTulax. 4.
ATOMHOE U MOJIEKYJSIpHOE ynopsiaoueHus ATOMHBIA mopsanok. IlnotHocts ymakoBku. IlnotHas
yIaKoOBKa XECTKUX NIUCKOB. [lnmoHas ymakoBka B Tpex u3MepeHusix. IlyctoTel mexmy chepamu.
Ponb cummerpun. ['eomerpuueckas (pyctparnus. Jlunun nucnokanuii. Hecopasmepnsie dassl u
KBa3UKpHUCTAIIBL. MonekymsipHoe ymopsinodeHue. Ilnmactuyeckue kpuctamwiel. Knaccuduxarus
MezomMophHbIX (a3. Hapymenus kpucramimueckoro mnopsaka. Crnabbie HapymieHusi. CuibHbIE
HapymeHus. [IpocTtpancTBo mapamerpa mopsiaka. Kpucramimueckue TBepible Tela. DJIEMEHThI
teopun rpymnm. [lepexoasl mopspok-Oecnopsaok B cruaBax. [lapamerp mopsinka. XapakTepHbIe
JUTHHBI.

3. Pacnpocmpanennvle 8UObL KDZ/ICWZCZJZJZOZDad)UHQCKMX peueniok, camoopsarnu3auusl 6 mGQDC)le
menax

3.1. PactipocTpaHeHHbIE BHJIbI KPUCTAIIIOTPA(PUUECKUX PEIIETOK, CAMOOPTaHNU3aLUs B TBEPABIX
Tenax

Paznen. PacnpocTtpaHeHHBIE BHJIBI KPUCTAUIOrpapUUECKUX PpEIHIeTOK, CaMOOpraHu3alus B
TBEpAbIX Tenax 5. PacnpocTpaHeHHble BUAbl KpucTauiorpapuyeckux penietok DddekTuBHbIE
pannycsl MOHOB. MOHHBIE painyChl XUMHUYECKUX; AJIEMEHTOB. OnpeeneHne NOHHBIX U aTOMHBIX
paauycoB. MeTon wu300pakeHUsT KPUCTAJUIMUECKUX CTPYKTYp LIapaMHd pPa3HbIX pa3MepoB.
Koopaunanuonsele yncna. Tunel noaudapos. 'eomeTpruyeckue npeaenbl yCTONYMBOCTH CTPYKTYP
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C pa3IMYHBIMM KOOpPJAMHAUMOHHBIMU uucnamu. llomspusanus. [lonspusanus vMoHa B KpucTaslie.
Ponp xumuueckux cBsizeid. 3aBUCUMOCTh pa3MEPOB aTOMOB M MOHOB OT KOOPJAMHAILIMOHHBIX YUCEI.
CTpyKTypHBIH THII IEPOBCKUTA, LIMHWHENN, IPaHaTa, aiMa3a U Jpyrue TUIbl CTpyKTyp. Ciaouctsie
cTtpyktypbl. Crexna u amopdubie coeauHeHus. [lomumMeps. 6. Camoopranuzanus
CamMoopranusyromnuecs: yrnopsIoueHHble HAHO KpPUCTAIIMYECKHE CTPYKTyphl. Jlutorpaduyeckue
MeTonel. He nutorpaduueckne METOIbI CO3MaHUS MEPHOAMYECKHX CTPYKTYp. YTOPSIOYCHHBIE
MOPUCThIE HAHO KpUCTaJUTMUeckue matepuansl. [loHsTue GOoTOHHOrO KpUCTauia. Y OpsSA0YeHHbIN
MOPUCTBIA AaHOAHBIA OKcup amomuHus. [lnasmennpie MeTonsl. Crenuduka HCIOIB3yeMOTO
MJ1a3MEHHOT0 000PYAOBAHHUS..

4. Csazb IJIEKMPOHUKU U K8AHMOBOU (bMB’I/lKM, npocmeﬁmue 8UObL HU3KOPA3MEPHbIX 00beKmos

4.1. CBs3b 2JIGKTPOHUKH U KBAHTOBOM (DM3HMKH, TPOCTEHIITNE BUIbI HU3KOPA3MEPHBIX 0OBEKTOB

Paznen. CBsA3b 9JEKTPOHUKM W KBAaHTOBOM (PM3MKH, TpOCTEHIIME BUABI HHU3KOPa3MEPHBIX
00beKTOB 7. CBsA3b 2JEKTPOHUKHM U KBaHTOBOW (u3uku OCHOBHBIE MPEACTaBIECHUS KBAHTOBOH
MexaHuku. KBaHToBas Monenb artoma. [loHsATHE O mNOTEHIMANBHBIX fAMax U Oapbepax.
MukpodacTua B MpsIMOYTrOJIbHON NOTEHIHUANBHON siMe. Poib mpUMECHBIX HOHOB B ()OPMUPOBAHUN
CHEIHAJIbHBIX CBOMCTB MaTepUaoB. JHEPreTUUYEeCKUH CHEKTp MPUMECHBIX HOHOB. KBaHTOBbBIE
yuciaa U o0O3HAYeHHE 3HepreTHyeckux ypoBHeH. TyHHenbHbIH 3¢dexT. KBaHTOBO pa3mepHble
apdexTsl. MMIUTaHTUpOBaHHBIE KBAaHTOBBIE TOUYKM B CTpykrype SiGe. CBoiicTBa camo
opranu3oBaHHbIX SiGe HaHOCTPYKTYyp. CXeMbl MEXaHU3MOB TI€TEepO SIMUTAKCHAIBHOI'O pocTa
wieHok. MOII TpaH3ucropa ¢ IaBarOIIMM 3aTBOPOM OHEproHe3aBUCHMas NaMsIThb Ha HAHO
kpuctaimax. 8. IIpocteiimne BUAbBI HU3KOPAa3MEPHBIX OOBEKTOB ODHEPreTHMYECKHH CHEKTp
KpUCTaJlJla. OHEPreTUYECKUN CIEKTpP 3JIEKTPOHOB M IUIOTHOCTb 3JIEKTPOHHBIX COCTOSIHMM B
HU3KOpa3MepHbIX obmacTsax. IlodmynmpoBOAHMKOBbIE HAHOKPUCTANIMYECKUE MaTepuanbl B
TBEPAOTEIIBHON  JJIEKTPOHUKE. 9. ArtomHBle U MoJekyisipHble opOutanu [loBepxHOCTbH
MOHOKPUCTAJIJIOB, HAHO KJIACTEPOB U MOPHUCTHIX copOeHTOB. IIprMecHbIe aTOMBI Ha TOBEPXHOCTH.
Monexynsipasie opoutanu. [IoBepXHOCTh METAIIIOB U OKCHU/IOB METAJUIOB (2JIEKTPOHHBIE CBOWCTBA).
[ToBepXHOCTh METAUNIOB U OKCHJOB MeTajula (MarHUTHbIE cBoicTBa). IloBepXHOCTHBIE IEHTPHI
KHUCJIOTHOTO U OCHOBHOTO Tuma. Ancopouus. Katanus. [lpuMeps! kaTamuTHYECKUX MpEeBpallieHui ¢
y4acTHEM MOBEPXHOCTH TBEPAOIO TENA U HAHO KJIACTEPOB..

5. Ocobennocmu CIMPYKMYPbL U CBOUCME, CA3AHHbLE C MAALIM PA3MEPOM YACUY,

5.1. Oco6eHHOCTH CTPYKTYPHI U CBOMCTB, CBS3aHHBIE C MaJIbIM pa3MepPOM YaCTHUIL

Paznen. OcobGeHHOCTH CTPYKTYpPHI W CBOMCTB, CBs3aHHBIE ¢ MajbiM pa3Mepom yactuir 10.
OcoOeHHOCTH CBOMCTB, CBsi3aHHBIE C MaJbiM pa3MepoM uyacTull Da30Bble M CTPYKTYpHbBIE
COCTOSIHUSI B YJIbTpPaJUCHEpCHBIX cpenax. Da3oBble auarpaMmbl JUCHEPTUPOBAHHBIX CHCTEM.
Amopodnble ¢a3pl. BiausHMe ocTaTOYHBIX Tra3oB Ha ()a30BOE€ PaBHOBECHE YIIBTPAJUCIIEPCHBIX
yacTUll C Ta3oBoi (azoi. OOpa3oBaHuE YABTPAAUCIEPCHBIX YACTUIl B MEPEOXIIAXKICHHOM
paciuiaBe. OKCHepUMEHTanbHOe u3ydeHue d¢pdexra HepacTBOpUMBIX mpumeced. Huddysus.
Ou3nKo-MaTeMaTuyeckue OCHOBbI Au(Py3un. ['oMoreHHass KpucTauM3alus yiabTpaJucIepCHBIX
METAIIMYECKUX YacTull. PDu3nueckue CBOMCTBA YyIbTPAIUCHEPCHBIX cpeld. OTauuMe 4YacTul,
MOJIyUEHHBIX ~ METOJAMU  TOPOIIKOBOM  METAJIyprud, OT  YJIbTPAJAUCIEPCHBIX  YaCTHII.
MexaHuueckue CBOMICTBAa. OJIEKTPUYECKHE CBOWCTBA. MarHuTHBIE, ONTHYECKHE U TEIUIOBBIE
cBorictBa. 11. MukpocTpykTypa M CBOMCTBa KOMMAKTHBIX HAHOKPUCTAUIMYECKUX MaTEPHAJIOB
IToBepxHOCTh TBEPABIX Ted. MHKpPOCKONMYECKHE acCHeKThl. TepMOAMHAMUYECKHI MOAXOI IpHU
aHaJIM3€ CBOMCTB TOBEPXHOCTH XuUMHUecKuil mnoreHnuan. CoOonHas osHeprus [ubbca u
cBoOOonHas »Heprus [empmronbua. TepMoaMHaMUKa TOBEPXHOCTH M TOBEPXHOCTEH pasiena.
TepMoanHaMHMKa KPUBOJIMHEWHOW IOBEPXHOCTH. TepMOAMHAMHUYECKHE AaCHEKThl ITOBEPXHOCTH.
CrpykTypa noBepxHocTH. CTpyKTypa MOBEpXHOCTH U MexX(a3HbIX rpanun. 12. Hykiearus u poct
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HaHoOKacTepoB Hykieamnuss u pocT HaHOKJIAcTEPOB B HaHOIOpax BemiecTBa. Hykieanus u poct
KJIaCTEpOB TUApPOKCHIA JKene3a B HaHomopaX. Hykmeanmuss M pocT KiIacTepoB Ha OCHOBE
TBEPAOTENbHBIX peakiuii. TBepaoTenbHas HykiIealuus U pocT kiactepos. [IpuMep Tepmuueckoro
pa3JI0XKeHUs OKcajlaTa kene3a. ToOHKue IIeHKH. PopMUpoBaHuE TBEPAOTEIbHBIX HAHOKIJIACTEPOB. .

6. Muxpocmpykmypa u c80UCmEA HAHO KDUCMALIUYECKUX MAMEPUAI08, HAHO KepAMUKA U HAHO
KOmMno3umbvl

6.1. MUKpOCTpYKTYypa U CBOICTBA HAHO KPUCTAJUIMYECKUX MAaTEPHAJIOB, HAHO KEpaMUKa U HAaHO
KOMITO3UTHI

Paznen. MukpocTpykTypa M CBOWMCTBa HaHOKPHCTAJUIMYECKUX MaTepUalIOB, HAaHOKEpaMUKa U
HAaHOKOMITO3UTHI 13. TBepAOTENbHBIE XUMUYECKUE PEAKIIUU TBEpIOTEIIbHBIC XUMUYECKUE PEAKIIUH.
MexaHoXUMHUYECKHE MpEeBpalleHus. YJapHO-BOJIHOBOW cuHTe3. HaHO cTpyKkTypHpoBaHUE MOJ
JeCTBUEM JaBIIEHUS CO CABUIOM. HaHO CTpYyKTYpHpOBaHWE MyTEeM KPHUCTAJUIM3AIMUA aMOpP(HBIX
cTpykTyp. KommaktupoBanue (KOHconHaanusi) HaHO KiacTepoB. JleekThl U HampsDKEHUS B
TBEPJOTEIbHBIX HAHOCTPYKTypax. CoOBpeMEHHbIE KOMIIO3UIMOHHBIE KEPAMHUYECKHE HAHO
Kpuctaymmueckue. Krnaccudukanus HaHO KpUCTAIUIMYECKHX MarepuanoB. Kepamuka B

COBPEMEHHON TEXHHMKE. 14. Hano xepamuku ¥ HaHO Komno3uThl HaHo Kpucrammunueckue
Marepuaigbl (HaHO KepaMMKM M HAHO KOMIIO3uThl). IIpuMeHeHMe HaHO pa3MepHBIX
CETHETODJIEKTPUYECKHUX MaTepHUaoB. ITopucras IIbE30KEPAMUKA. Bricoko4acToTHBIE

JIUAJIEKTPUYECKUE CBOMCTBA HAHO Pa3MEpHBIX IUIEHOK TUTAHATA-LIMPKOHATa CBUHIA. CTPYKTYpHO-
YyBCTBUTEIbHBIE CBONCTBA H HAHO KOMIIO3UTOB. ['paHuWIBI pa3fena B HaHOMaTepuasiax.
OcobenHoctu CTPYKTYpPBbI CyOMUKPOKPHUCTATUIMYECKUX METaJUIOB. Hanoctpykrypa
HEYMOPSAJOYCHHBIX ~ CHCTEM. AHOMaJMM  MEXaHUYECKOTO  MoBeneHus. TBepaodasHbie
TONOXUMHMYECKUE pPEaKUUU. TeraoBble M DSJIEKTPUYECKHE CBOICTBA. MarHuTHble CBOMCTBA.
[Tomy4yenue noaynpoBOJHUKOBOTO MaTepuraia. [lomyuenne sSnuTakCHaibHBIX CTPYKTYP..

7. Ilosepxnocmuble se1enus

7.1. [loBepXHOCTHBIE SIBJICHUS

Pasznen. IloBepxHocTHele siBieHus 15. [loBepxHOCTHBIE siBIeHUS [I0BEpXHOCTHBIE SBICHUS B
M30TPONHBIX cpeaax. [IoBepXHOCTHOE HATSKEHUE W TEPMOJAMHAMUKA IUIOCKUX TPAaHHI] PA3Zela.
AncopOrusi. Wckpusnennsle  rpaHunbl  pasgena  IIoBepXHOCTHOe — HATSOHKEHUE U
3apopliieoopazoBaHue HOBOM (a3pl. CmaunBanue. [10BEpXHOCTHBIE SBJIEHUS B aHU3OTPOIHBIX
cpenax. BzaumopeiicTBus MexIy TBEpAbIMH TOBepXHOCTAMHU. CBOOOJHAsE SHEPrHst U TEH30p
HanpsbkeHud MakcBesuia. PacTBOpbI KOJIJIOMIHBIX YacTHUL]; OCOOEHHOCTH ycToWuuBOCTH. [lopsiox
POTHUB OeCTopsIKa..

8. Dumponus 8 Heynopsi0 04eHHbIX CUCeMax

8.1. DHTpomNUs B HEYNOPSIIOYEHHBIX CUCTEMAX

Pasnen. OHTponus B HEYNOPSJAOYEHHBIX CHUCTEMax 16. DHTponMs B HEYNOPSAOYEHHBIX
cuctemax KoianuecTBEHHbIE XapaKTEpUCTUKU Xaoca. PpakTaibl W CI0XKHAsg YHOPSAIOYEHHOCTb.
PasmepHocTu cTpaHHBIX aTTpakTopoB. dpakTtansl U sBieHUs pocTa. J[poOHas pa3zMepHOCTb.
OcHoBHBIE KOoHIIENIMU (QpakTanoB. Camonogobue. OneHka GpakTanbHbIX pazmepHocTel. [TapHas
KoppemsiionHass  gynkuusa.  Ilepkomsiimst  (mporekanue).  PpakTaqbHas ~— pa3MEPHOCTb.
['eomerpuueckoe mnporekanue. [Iporexkanue u Qa3oBble mepexoabl BToporo poza. Kiacteps
KOHEYHBIX pa3MepoB Ha TMopore MporekaHus. DpakraabHas pa3MEPHOCTb MEPKOJSLIUOHHOTO
knactepa. Ilporekanue Ha pemerke bere. Ilporexkanme u peHopManM3alMOHHAs TpyMIa.
Arperanmsi. Kmacrep-kimacrepHast arperamusi. Monens Burrena-Cangepa auddy3monHo -
KOHTpoMpyeMoil arperanuu. @pakranbHbIi aHAIN3 TOJIYIIPOBOIHUKOBBIX CTPYKTYP..
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3.3. TeMbl NpaKTHYECKUX 3AHATHH]
1. 2. D¢ dexTuBHBIC paanychl HOHOB. lOHHBIE paalyChl XUMUYECKUX; 3JIeMEHTOB. THIIBI
XUMHUYECKHUX CBsi3ei. CTPYKTYPHBIN THIT IEPOBCKUTA, IIHHENH, IPaHaTa, ajiMasa;
2. 8. KonmnuecTBEeHHbBIE XapaKTEPUCTHKH Xaoca. DpakTaibl U CI0XKHAS YyIIOPSJOYCHHOCTb.
@pakransl 1 sBieHus pocrta. {pobHas pazmepHOCTh. OCHOBHBIE KOHIETIINH (hPAKTAIIOB,
3. 7. ATomMHBIE U MOJIEKYJIsipHBIE opOuTanu. [loBepXHOCTH MOHOKPUCTAJIIOB U
HaHOKJIacTepoB. [IpumMecHbIe aTOMBI Ha TOBEPXHOCTH;
4. 6. [Iporno3upoBaHue NOBEJCHNS CBOWCTB HAHOKPHUCTAITMUECKUX MOITYITPOBOIHUKOBBIX
marepuanoB. @opmMupoBaHNe HAHOKJIACTEPOB. TBEPAOTENbHBIE XUMHUYECKHUE PEAKIINY;
5. 5. CB3b 2NIEKTPOHUKHU U KBaHTOBON (Gu3uKu. [IoHATHE 0 MOTCHIMATIBHBIX IMaX U
Oapbepax. MukpoyacTuna B psiMOYTOJIbHOM IMOTEHIIHATBHON SIME;
6. 4. CuMMeTpHst KpUCTAIIIOB U KiacTepoB. Toueunsle rpymnibl. BomHoBbIe GyHKINY ©
y4eTOM CUMMETPHUH OJIMKAMIIETo OKPYKEHHUS B KPHCTAJUIaX U KJIACTepax;
7. 3. IloBepXHOCTh MOHOKPHUCTAJJIOB, HAHOKIIACTEPOB.. DPa30BBIC U CTPYKTYPHBIE COCTOSIHUS B
yABTPAIUCIIEPCHBIX Cpeax. | oMOreHHast KpucTamIu3anus yIbTpaaucIiepCHBIX YaCTHII;
8. 1. YcnoBHas kinaccudukanus Mmatepuaios o pasmepy D gactun (3€pen). Bzanmoneiictsue
YacTHIl. DMIUPUYECKHE TOTEHIIMAIbl B3aUMOJICHCTBUS.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuwie KoHcyrbmauuu no Kypcogomy npoexkmy/pabome (KIIP)

1. KoHcynpTanuu HampaBieHbl Ha BBIIOJHEHHE pa3JeIoB KYpCOBOTO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemnopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHbIE YacTH pacueTHbIX 3aJaHuil pasjena
"OcHOBHbBIE IOHATHS HAHOZJIEKTPOHUKH"

2. KoHcynbTanuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHbIE YACTH pacCUeTHBIX 3a/JaHUil pasjena
"KonnencupoBanHas cpefa, TUCIOKAIUKA, aTOMHOE U MOJICKYJISIPHOE YIIOPSI0ueHUs"

3. Koncynpranuu HampaBieHbl Ha BBINOJIHEHHE pa3lelioB KypCOBOIO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemnopgaBarensi). B paMkax YacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3aJaHuil pasnena
"PacnipocTpaHeHHble BUIBl KpHCTaUIOrpaUyecKuX PpELIeTOK, CaMOOpraHu3alus B
TBEpJbIX Tenax"

4. KoHCynbTallUM HallpaBJIEHbl Ha BBIIOJIHEHHWE PAa3AelioB KypCOBOTO TPOEKTa O]
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyHIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAacTHW pAcUYETHBIX 3aJaHUM pasjaena
"CBsI3b DJEKTPOHMKM W KBaHTOBOM (M3MKH, NpoCTeHIIMe BUABI HHU3KOPa3MEPHBIX
00BEKTOB"

5. KoHcynpTanuu HampaBieHbl Ha BBIOJIHEHUE pa3elioB KYypCOBOTO IPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"Oco0eHHOCTH CTPYKTYPBI U CBOMCTB, CBSI3aHHBIE C MAJIBIM Pa3MEPOM YacTHIL"

6. KoHcynbranuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"MHUKpPOCTPYKTypa M CBOMCTBA HaHO KPUCTAUIMYECKMX MAaTE€pPHAIOB, HAHO KepaMUKa U
HaHO KOMITO3UTHI"
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KoHcynbTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/eioB KYPCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaXKHbIE YacCTH pACUYCTHBIX 3aJaHUN pasjaena
"IloBepXHOCTHBIE sIBIEHUS"

KoHcynbpTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee Ba)KHBIE YacTH PACUETHBIX 3aJaHUN paszelia
"DHTpomnus B HEYNOPSI0YEHHBIX cucTemMax”

I'pynnosvle koncyromavuuu no pazoeram oucyuniunsl (I'K)

OO6cyxeHre MaTepuanoB o keiicam pasaena "OCHOBHBIE MMOHSATHS HAHOAICKTPOHUKHU"

OO6cyxxnenrue mMaTepralioB 1o Keiicam pasnena "KoHaeHcupoBaHHas cpena, TUCIOKAIUH,

aTOMHOE U MOJIEKYJISIPHOE ynopsaoueHus"

OOcyxneHue  MarepuajoB IO  Keiicam  pazgena  "PacmpocTpaHeHHBIE — BHIBI

KpUCTAITOrpahUuecKuX pemeToK, CaMOOpPTraHn3alus B TBEPAbIX Tenax"

OO0cyxaeHre MaTepuasoB 1o Keiicam pasaena "CBsi3b 3JIEKTPOHUKH U KBAHTOBOW (DM3HKH,

MIPOCTEHNIINE BUbI HU3KOPa3MEPHBIX 00BEKTOB"

OO6cyxneHue MaTepualloB Ho Keiicam paszzgena "OCOOEHHOCTH CTPYKTYpbl U CBOMCTB,

CBSI3aHHBIE C MAJIBIM Pa3MEPOM YacTHLL"

OO6cyxneHne MarepualoB IO Keiicam pasnena "MUKpPOCTPYKTypa U CBOMCTBa HaHO

KPUCTAININYECKUX MaTepUaioB, HAHO KEpaMUKa U HAHO KOMIIO3UTHI"

OO6cyxeHne MaTepuanos 1o keiicam pazzaena "[loBepxHOCTHBIE SIBICHUS"

OO6cyx1eHne MaTepualoB M0 Keiicam pazzeina "DHTponus B HEYNOpsAJOYEHHBIX cucTeMax”
Hnousuoyanvhuvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynbramuu npoBosTcs 1o pazzaeny "OCHOBHBIC TOHSATHS HAHOAJICKTPOHUKH"

Koncynpranuu mnpoBogsircs mno pasneny "KonaeHcupoBaHHas cpena, AWCIOKAIUH,

aTOMHOE U MOJIEKYJISIPHOE YHOPSAAOUYEHUS"

Koncynpranuu IPOBOJATCS o pazzaeny "PacnipocTpaHeHHbIE BUJIbI

KpUCTAJJIOTpapUUeCKUX PEelIeTOK, CaMOOpraHu3alks B TBEPAbIX Tenax"

Koncynbranuu mnpoBojsaTcss nmo pasjeny "CBs3b JIEKTPOHUKM M KBAaHTOBOHM (hU3MKH,

MPOCTEHNIINE BUbI HU3KOPa3MEPHBIX 0OBEKTOB"

Koncynbranuu npoBoasres 1no paszaeny "OcoOeHHOCTH CTPYKTYPHI U CBOMCTB, CBS3aHHBIE

C MaJIbIM pa3MepoM yacTui"

Koncynpranmmum mnpoBozaarcs 1o pasfeny "MHKpOCTpyKTypa M CBOWMCTBA HaHO

KPUCTAININYECKUX MaTepuaioB, HAHO KepaMUKa U HAHO KOMIIO3UTHI"

Koncynpranuu nposoasarcs no pasaeny "IloBepxHocTHBIE sABIeHUA"

KoHcynpTanum npoBoaaTcs 1o pa3zaeny "DHTpOIus B HEYOPAI0UEeHHbIX cUcTeMax "
Texywuii koumpons (TK)

KoHcynpranuu HarmpasieHbl Ha MOJy4YEHHE WHAMBUAYAJIBHOTO 3aJaHMS JJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3zeny "OCHOBHBIE TOHATHS HAHOAIEKTPOHUKH"
KoHcynpranuu HampasieHbl Ha MOJy4YEHHE WHAMBUAYAJIBHOTO 3aJaHMS JJIS BBITOJIHEHUS
KOHTPOJIBHBIX MeponpusATHil 1o paszneny "KoHaeHcupoBaHHas cpena, IUCIIOKAlUH,
aTOMHOE U MOJIEKYJIIPHOE YIIOpsiAoueHus"
KoHcynpranuu HanpaBieHbl HA MOJyYEHUE WHAMBUAYAIBHOIO 3aaHus Ul BBIIIOJHEHUS
KOHTPOJIBHBIX MEpONIPHUITHI o pasaeny "PacnipocTpaHeHHBbIE BU/IbI
KpHUCTaIOrpauuecKux pemeTok, CaMoOpraHn3alus B TBEpAbIX Tenax"
KoHcynpTanuu HarpasieHbl Ha MOJy4Y€HHE WHAMBUAYAJIBHOTO 3a/JaHMS JJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEpONpUATUH 1o pasaeny "CBs3b DJIEKTPOHMKM M KBAaHTOBOM (PH3HKH,
MPOCTEHIINE BUBI HU3KOPa3MEPHBIX 0OBEKTOB"
KoHcynpTanuy HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIOJTHEHMS
KOHTPOJIbHBIX MEPONPUATHH 1O pa3aeny "OcoO0eHHOCTH CTPYKTYphI U CBOMCTB, CBSI3aHHBIE
C MaJIbIM pa3MepoM yacTui"

23



6. Koncynbranuu HampaBiieHbl Ha MOJIy4€HHUE WHAUBUAYAIBHOTO 3aJaHUS JJIS BBHIOJHEHUS
KOHTPOJIBHBIX ~MEPONPUATHA 1O paszneny "MHKpOCTpyKTypa M CBOMCTBAa HAaHO
KPUCTAJUIMYECKUX MATEpUaJIOB, HAHO KEPAMHMKA U HAHO KOMIIO3UTHI"

7. KoHcynpTanuu HanpasJIeHbl HA MOJIyY€HHE WHIMBUIAYAIbHOIO 3a/laHUs JUIsl BBIITOJIHEHUS
KOHTPOJIbHBIX MepOonpusATUii o pazaeny "lloBepxHocTHbIE sBICHUA"

8. Koncynbranuu HampapieHbl HA MOJyYSCHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIOJHEHHUS
KOHTPOJIbHBIX MEPONPUATUM MO pazaeny "IDHTPOIUs B HEYNOPSIJOUYCHHBIX cucTeMax"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep pasznena aucuuminiel (B

OneHoYHOE CPESICTBO

Konpr
JTUCIUILINHE cooTBeTCTBUH C 11.3.1) (TUIl 1 HAMEHOBaHUE)
MHIMKAaTOPOB
(B cOOTBETCTBUU C pa3zaenoM 1) 1]12[3[4[5]6]7]8
3HaTh:
BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha TectupoBanue/Tect Ne 1. ['eomerpuueckue
CBOMCTBA HAHOMATEPHUAJIOB; N-1nk-3 + Mpeeabl YCTOMYMBOCTH CTPYKTYP C
pa3IMYHbIMU KOOPIMHAIIMOHHBIMYU YHCIAMHU
3aKOHOMEPHOCTH CTPYKTYpOooOpa3oBaHus, VJT-2mics + Kontponbnas pabota/Tect Ne 2. dusnko-
(a3oBbIC MPEBpAIICHUS] B HAHOMAaTEpHallaX ' MaTeMaTHYECKHE OCHOBHI MU dy3nun
OCHOBHBI€ THUIIBI MTOJTYIPOBOIHUKOBBIX KonTponbnas pabota/Tect Ne 3. KBanToBbie
MaTepUaIoB U HAHOMATEPUAJIOB quciia 1 0003HauUE€HUE SHEPTETUYECKUX YPOBHEN
HEOPraHU4YeCKor (METaJNIMYECKUX U N /I-5mnk-8 +
HEMETAJIIMYECKHUX ) U OpraHN4eCKOn
(OTMMEPHBIX, YTIIEPOTHBIX) MPUPOIBI
TEHJICHIIMH Pa3BUTHUS COBPEMEHHOM /-6 + KonTponbhas pafEOTa/TeCT Ne 4. KBanToBbIe
HAHOXJIEKTPOHUKH SIMBI M CBEPXPEIIETKU
YMersb:
HMHTEPIPETUPOBATH dJEKTPOPU3NIECKHE KonTponbnas padora/KonTtponbhas padora Ne 1
XapaKTEPUCTUKU MOJTYITPOBOJHUKOBBIX U ITocTpoeHue ameMeHTapHOM STYEUKHU U pacueT
JIUDJIEKTPUYECKUX HAHOMATEPUAJIOB NA-1nk-3 + MEKaTOMHBIX PacCTOSIHUM JU1sl HanboJiee 4acTo
UCIIOJIb3YEMBIX MOIYIPOBOJHUKOBBIX U
OKCHUJHBIX KPUCTAJIJIOB
paccUnTHIBATh IIEKTPUUECKUE XAPAKTEPUCTUKH /KonTpoinbHas padota Ne 2 TBepoTenbHbIe
MIOJIYTIPOBOJITHUKOBBIX HAHO MaTEPUAJIOB JIIs N-2nk-3 + XUMHUYECKHE peakiuu. Pemenne ypaBHeHUs
pa3nuyHbIX 001acTell UX HCIOIB30BAHUS TG dy3un B IPUCYTCTBUHM XUMHUYECKHX pPEeaKLUil
OOBSCHSTH HA OCHOBE (DM3NKO-MAaTEMAaTHUECKIX Kontponbnas pabora/KonTponsHas padora Ne 3
MOJIeIIeH XapaKTePUCTUKH WI-5nk-8 + DHepPreTuuecKue YpOBHH MPUMECHBIX HOHOB B
MIOJIYTIPOBOJTHUKOBBIX HAHOMATEPHAJIOB OKCUAHBIX KpucTajiax. KBaHToBble uncia
BBIOMpPATh HAHOMATEPHAJIbI, a TAKXKE Konrtponsnas padora/KonrponbHas padora Ne 4.
TEXHOJIOTUYECKHE MpoLiecchl X usrotosnenus | MJ-7nk-s + | OCHOBHbIE METO/IbI pacyeTa aTOMHBIX U

JUIsL pelIeHus 3a1a4 npodeccuoHaIbHOM

MOJICKYJISIPHBIX OpOuTasei
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JACATCIIBHOCTH
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA VIS

KOHTPOJI OCBOEHUS PE3YJIbTATOB OBYYEHHMS 110 TUCIUILIAHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
5 cemecTp

DPopma peanmzanuu: KomnerorepHoe 3aganue
1. KonrponbHas padota Ne 1 [ToctpoeHue ayieMeHTapHON SYEHKH U pacdeT MEKaTOMHBIX
paccTosHUH 11 HanboJiee 4acTo MCIOIb3yEeMbIX MOYIIPOBOJIHUKOBBIX U OKCUIHBIX
kpuctamioB (KorrposnbHas padoTa)
2. Konrponbnas padora Ne 3 DHepreTudeckre ypOBHH IPUMECHBIX HOHOB B OKCHIHBIX
kpuctayax. Ksanrossie yncna (Konrponsnas padora)

®Popma peanuzaruu: Ilucbemennas padora
1. KonTponbnas padota Ne 2 TBepaoTenbHbIe XUMUYECKHE peakluu. Pemenue ypaBHeHUS
T Py3un B IPUCYTCTBUHA XUMUYECKHUX peakiuii ()
2. KontponbHas padota Ne 4. OcHOBHBIE METO/IbI pacueTa aTOMHBIX U MOJICKYJISPHBIX
opoutaneit (KontponsHas padota)
3. Tect Ne 1. 'eomeTpuueckue npeaeabl yCTOMYMBOCTH CTPYKTYP C Pa3TUYHBIMU
KOOPAMHAIIMOHHBIMU YKciiamu (TecTupoBaHue)
4. Tect Ne 2. ®uzuko-maremaruueckue ocHOBBI quddy3un (KontponsHas paborta)
5. Tect Ne 3. KBanToBBIE 4Kclia 1 0003HauUeHue 3Heprerndeckux yposHeil (KontpoabHas
pabora)
6. Tect Ne 4. KBanToBblie siMbl U cBepxpeméTku (KonTposbHas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Oxzamen (Cemecmp No5)

IIpumeuyanue: OLieHOYHBIE MAaTEpUAIbI 110 TUCIUITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bopucenko, B. E. Hanoanekrponuka : yue6Hoe mocoOue /i By30B MO CHEIHATBHOCTSIM
"MuKpo- ¥ HaHOAJIEKTPOHHbBIE TEXHOJIOTUU U cucTeMbl" U "KBaHTOBBIE MHHPOPMAIIMOHHBIE
cucremsl" / B. E. bopucenko, A. U. Bopo6seBa, E. A. YTkuna . — M. : BUHOM. JlaGopatopus
3Hanuit, 2009 . — 223 c. — (Hanorexnomnorun) . - ISBN 978-5-947749-14-4 ;

2. I'yces, A. . Hanoxpucramuueckue matepuainsl / A. U. I'yces, A. A. Pemnens . — M. :
®usmatiut, 2000 . — 224 ¢. - ISBN 5-922100-75-0 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
1. CAO "IIpomereit";

2. Office;

3. Maitun Buneoxondepenuuu;

4. GPSS World Student.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CNPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1oTeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomenieHust Homep ayauropun, OcHamnenue
HAaMMECHOBAaHUEC
Y4eOHble ayAUTOPUHI E-302, Yuebnas rapTa co CKaMbe, CTOJI IIpernoaaBares, CToJl
U1 IPOBEIEHUS aynuropus kag. y4eOHBIi, CTYII, J0CKa MeIoBas
JIEKUMOHHBIX 3aHATUN U "OTOMK"
TEKYLLEro KOHTPOJIs
Y4eOHble ayauTOpun E-310, CTOJI MIPENoIaBaTelis, CTOJ, CTYJI, BeIaIKa JIst
IU1s IPOBEICHUS Jucrneiinslii kiaace OJICK/IbI, I0CKa MEJIOBasi, MyJIbTUMEIUHHBIN
IIPAaKTUYECKUX 3aHATUH, kad. "OTOMK" IIPOEKTOP, AOCKA MapKepHas IepeIBUKHAs,
KP u KII HOYTOYK, KOMIIBIOTEP MEPCOHATIBHBIN, y4eOHO-
HarJs1IHOE mocoOue
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

Ddu3NYECKUE OCHOBEI IMOJYIIPOBOOAHHUKOBBIX HAHOMATCPUATIOB

(Ha3BaHME AUCIUILINHBI)

S cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

Tect Ne 1. 'eomerpuueckue npeaensl yCTONUMBOCTU CTPYKTYP C pa3IudHbIMU
KoopAauHanoHHbIMU ynciiamu (TectupoBanue)

Tect Ne 2. ®uzuko-maremarudeckue ocHOBBI Auddy3un (KonTponapHas padora)

Tect Ne 3. KBaHTOBBIC UHCIa U 0003HAYCHHUE YHEpreTHYecKuX ypoBHe# (KoHTponbHas paboTa)
Tect Ne 4. KantoBble siMbl U cBepxpetiéTku (Kontposbnas pabora)

KonTponbnas pabota Ne 1 [Toctpoenue sneMeHTapHON SYEHKHU U pacueT MEKaTOMHBIX
paccTosiHUi 1J11 Haubosee 4YacTo UCIOIb3YEMbIX IOTYIPOBOJAHUKOBBIX U OKCUIAHBIX KPUCTAILIIOB
(KonTpoawsHas pabora)

Kontposnbnas padora Ne 2 TBepoTenbHble XUMUYECKUE peakinu. Pemenne ypaBHeHus

T Py3un B IPUCYTCTBUHA XUMUYECKHUX PEaKIHii

Kontponbhas padota Ne 3 DHepreTnuyeckue ypoBHH IPUMECHBIX HOHOB B OKCHUIHBIX
kpucrtamuiax. Ksantossie uucna (KourponbHas padota)

KonTponbnas padota Ne 4. OCHOBHBIE METOBI pacueTa aTOMHBIX M MOJIEKYJISIPHBIX OpOuTanen
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1
Henens 2 4 6 8 10 12 14 16
KM:

N
w
N
ul
o
~
oo

Pazgen nucHuIIMHbL

OCHOBHBIE TOHATUA
HAHOYJICKTPOHUKH

11

OCHOBHBIE TOHATUA
HAHOYJICKTPOHUKH

KonzaencupoBannas cpena,
JUCIIOKAIMY, ATOMHOE U
MOJIEKYJISIPHOE YIOPSAOYEHUS

2.1

KonneHncupoBanHas cpena,
JUCIIOKAUU, aTOMHOE U +
MOJIEKYJIIPHOE YIIOPSIA0YEHUS

PacnipoctpaneHHbIe BUIbI
KpUCTAIIIOrpapuuecKux
pEILIETOK, CAMOOpraHU3aIus B
TBEPJABIX TeIax

3.1

PacnipoctpanenHbie BUIbI
KpUCTaIIorpadguueckux
peIIeToK, CaMOOpraHu3aIus B
TBEPJIbIX TeIax

CBs13b AJIEKTPOHUKHU U KBAHTOBOM
¢u3uKy, npocTeime BUIbI
HU3KOpPa3MepHbBIX 0ObEKTOB
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4.1

CBsI3b 2JIEKTPOHUKU U KBAHTOBOU
¢bu3uKH, TpocTeHIINEe BUIBI
HU3KOPa3MEPHBIX 00HEKTOB

Oco0eHHOCTH CTPYKTYPHI U
CBOMCTB, CBSI3aHHBIE C MAJIBIM
pa3MepoM HacTulIl

5.1

Oco0OeHHOCTH CTPYKTYpBI U
CBOMCTB, CBS3aHHBIC C MAJIBIM
pa3MepoM Y4acTHIL

MUKpOCTPYKTYpa U CBOMCTBA
HaHO KPUCTANIMYECKHUX
MaTepuasoB, HAHO KepaMuKa U
HAHO KOMIO3UTHI

6.1

MUKpOCTPYKTYpa U CBOMCTBA
HaHO KPUCTANIMYECKHUX
MaTepuaoB, HAHO KepaMuKa U
HAHO KOMIIO3UTHI

HOBerHOCTHHe SABJICHUA

7.1

HOBerHOCTHHe SABJICHUA

OHTpOIHUS B HEYNIOPSII0UEHHbIX
cucreMax

8.1

OHTpOIHUS B HEYNIOPSII0YEHHBIX
cucreMax

Bec KM, %:

10

15

10

15

10

15

10

15
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