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;

Mockgsa 2020




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:

- OCHOBHBIE THIIBI TIOJTYITPOBOAHUKOBBIX
MaTepuajoB U HAHOMATEPHAJIOB
HEOPraHUYECKOH (METaININYECKUX U
HEMETAJUTMYECKHUX ) U OpraHN4eCcKOn
(TTOJIMMEPHBIX, YTIEPOIHBIX ) TPUPOIBI.

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEACHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUSA
MaTepHaJIOB AJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHORJIEKTPOHUKHU

NJI-2nk-3 3HaeT 06 dusuko-
XUMHUYECKHUX OCHOBAxX 9
TEXHOJIOTMYECKUX MPOLECCOB
W3TOTOBJIEHHSI MAaTEPHATIOB
AIIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKNU

3HATh:
- BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTHUK
Ha CBOMCTBAa HAHOMATEPHUAJIOB;.

YMETh:

- HHTEPIPETUPOBATH dIEKTPOPU3NUECKIE
XapaKTePUCTUKH MOTYIPOBOIHUKOBBIX U
JIURJIEKTPUYECKIX HAHOMATEepHAaJIOB.

I1K-8 cnocoben
OCYIIECTBIIATh
OpraHMU3aIHIo U
IIPOBEJICHHE
9KCIIEPUMEHTAIIBHBIX PadoT
10 0TpabOTKe U BHEJIPEHUIO
HOBBIX MaTe€pHAaJIOB,

NJ1-5nk-8 3aKIr09eHHS O
1€IeCO00Pa3HOCTH BHEAPEHUS
HOBBIX TEXHOJIOTHYSCKHUX
MIPOLECCOB IMPOU3BOJACTBA
W3 MAKPOJIEKTPOHUKH U
000pyI0BaHUsl HA OCHOBaHHUH
AKCIEPUMEHTAIBHBIX TAHHBIX

3HATh!
- 3aKOHOMEPHOCTH

CTPYKTYpooOpa3oBaHusi, (ha3oBbIe
NpeBpalieHus B HaHOMaTepHrasax.

YMETB:
- PaCcCYUTBIBATH DJIEKTPUUYECKUE




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

TEXHOJIOTHYECKHUX
MPOLIECCOB U 000PYAOBAHUS
MIPOU3BOACTBA U3AEITUI

XapaKTepI/ICTI/IKI/I HOJ'IprOBOI[HI/IKOBbIX
HAHO MAaTEePHAJIOB IS Pa3IHUHBIX
o0JlacTel UX UCIOJIb30BAHUS.

MHUKPOAJICKTPOHUKH

[1K-8 ciocoben W J1-611k-8 AHAIHM3 BIMSHUS 3HATh:

OCYILIECTBIISATH MapaMeTPOB U PEKUMOB - TCH/ICHI[MU PA3BUTHS COBPEMEHHOM
OpraHU3aLUI0 U TEXHOJIOTHYECKHUX OIepanui HaHOJ3JICKTPOHUKM.

MIPOBE/ICHHE MIPOM3BOJICTBA U3JICTUI

HKCIIEPUMEHTAIIbHBIX PA0OT | MUKPOSJEKTPOHUKU Ha YMCTb!

10 0TpabOTKE U BHEIPECHUIO
HOBBIX MaTCpHaJIOB,
TEXHOJIOTUIECKUX
MIPOIIECCOB U 000PYI0BAHUS
MPOM3BOJICTBA U3ICITUN

napameTpbl Ka4ecTBa OIBITHBIX
00pa3IoB U3AEHI
MUKPOAJICKTPOHUKH

- BBIOMpATh HAHOMATEPHAJIbI, a TAKXKE
TEXHOJIOTMYECKHUE TIPOLIECCHI NX
M3TOTOBJICHUS JUIsl pELIeHUs 3a/1a4
npodecCuoHaNbHOM NeSTENbHOCTH.

MHUKPOIJICKTPOHUKH

I1K-8 criocoben W/I-7nik-s AHamu3 u YMETB:

OCYIIECTBIISATh oIpesieieHNe PUUNH - OOBACHATH Ha OCHOBE (PU3HKO-
OpraHu3aIfio 1 OTKJIOHCHHSI [TApaMETPOB MaTeMaTHYECKUX MOIEIIEH
POBE/ICHHUE TEXHOJIOTMYECKUX ONepariHit XapaKTEPUCTUKH MOIYITPOBOIHUKOBBIX

9KCIIEPUMEHTAIBHBIX PadoT
1o 0TpabOTKe U BHEIIPEHUIO
HOBBIX MaTE€pPHAJIOB,
TEXHOJIOTUIECKUX
MPOLIECCOB U 000PYAOBAHUS
MPOU3BOACTBA U3AECTUI
MHUKPOAJIEKTPOHUKH

MPOU3BOACTBA U3CTUN
MHUKPOIJIEKTPOHUKHU OT
3aJJaHHBIX

HAHOMAaTEePHUAJIOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
Hanorexnonorus B snexrponuke (nanee — OITOIT), nanpasnenus noarotosku 11.03.04 DnexkTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

Bbaszupyetcs Ha ypoBHE cpeHEro oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Mony4eHHbIE IPYU OCBOEHUH IUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN 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 NOHATHS HAHOZJIEKTPOHUKH"

2 KonnencupoBannas Ilo0z0mogKa K meKyuiemy KOHmpoJio:
cpena, TUCIOKalny, IToBTOpEHNe MaTepuaa Mo paszaety
aTOMHOE 1 "KonzneHcupoBaHHast cpesa, TUCIOKallNH,
MOJIEKYJISIpHOE ATOMHOE ¥ MOJIEKYJISIPHOE YHOpsSo4YeHus"
YHOPSIIOYEHHS] Ilodzomogka pacuemno-zpaguueckozo
2.1 KonnencupoBannas 3adanusa: B paMkax pacueTHO-TpauIecKoro
cpena, JUCIOKALNH, 3aJJaH}S BBITIOJIHACTCSA YEPTEXK KOHCTPYKIIHH.
aTOMHOE | J1ns BBIIOJTHEHUS YePTEkKeH BHIONHAIOTCS
MOJIEKYJISIPHOE MIpeaBapUTeIIbHBIC pACUeThl OCHOBHBIX
YIOPAI0YCHUS MoKazaTesel, KOTOpble YKa3bIBalOTCs Ha

yeprexe. 3aJlaHue BBIIOJIHACTCS
WHJIMBHIyaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJ]aHus IPUMEHSIIOTCS CIIeTyIOINe:
Ilodzomoexa Kypcosoz2o npoexma: Kypcooii
MIPOEKT BBITIOJIHAETCS [0 MHIUBUAYATHLHOMY
3agaHuio. B pamkax paboTsl He0OX0ANMO
paccunTaTh OCHOBHBIE ITOKa3aTesn paboTh
000pyI0BaHUs, BEIOPATh ONTUMAIBHOE
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pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpaduuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIIEYIONIHX TTOKa3aTeleH:

Ilo0zomoeKa K ayOumopHbim 3aHAMUAM.
[IpopaboTKa JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoska domauinezo 3a0anus;:
[ToxroToBka JoOMaITHeTo 3aaHUS HaIpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3iese
"KonnencupoBaHHast cpea, AUCIOKaLUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOpSI0oueHH"
Marepuainy. JlONMOJIHUTENBHO CTYACHTY
HEO0OX0IMMO M3Y4YHUTh JINTEPATyPy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
[IpoBepka JOMAIIIHETO 3aJaHKsl IPOBOTUTCS TI0
Hpe[[CTaBJ'IeHHI)IM IIUCbMCHHBIM pa60TaM.
Iloozomosxka K KOHmMpOILHOU pabome:
Wzydenne MaTepraioB Mo pa3uery
KonnmencupoBaHHas cpena, JUCIOKAIUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOPSIIOUYCHUS U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zo0moeKka K npakmuueckum 3anamusam:
N3yueHnue marepuana no pasaeny
"KonneHcupoBaHHast cpesia, AUCTOKAIUH,
aTOMHOE ¥ MOJIEKYJISIPHOE yIopsgoueHus"
IIOATOTOBKA K BBITIOJTHCHUIO 3aI[aHI/Iﬁ Ha
HpaKTI/I‘IeCKI/IX 3AHATUAX

IIposedenue skcnepumenma: Padora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JIis mpoBeIeHNsI UCCIICIOBAHISI IPUMEHSCTCS
cieyroniee 000pyJI0BaHHUE:

PacnpocTpaneHHsie
BUJIBI
KpHCTaJUIOrpapuIecKu
X pelIeTOK,
CaMOOPTaHN3aIs B

Ilodzomogka K mexkyuiemy KOHmMpOiio:
[ToBTOpEHNEe MaTepuaa o paszaery
"PacnpocTpaHeHHbIE BUIbI
KpHCTaJUIOrpaMIeCKNX PEIIETOK,
CaMOOPTaHM3aIsl B TBEPIBIX Tesnax"




TBEPABIX TEIAX

Ilodzomoska pacuemuo—zpa@uuecxozo

3.1

Pacnpoctpanennsie
BUJIBI
KpHCTaJuIorpapuIecku
X peIIeToK,
caMOoOpraHu3alys B
TBEPBIX Telax

3adanua: B paMkax pacueTHO-TpaUIecKoro
3aJIaHHs BBITIOJIHACTCS YePTEIK KOHCTP YKIIHH.
J171s BBITIOJTHCHUS YePTEIKEH BBITTOTHSAIOTCS
MpeIBAPUTEIBHBIC PACUCTHI OCHOBHBIX
noKazaTesiell, KOTOpble YKa3bIBalOTCs Ha
4yepTexxe. 3a7aHue BBINOIHACTCS
WHIMBUYaJILHO 0 BapuaHTaM. B kauecTBe TeM
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHACTCS 110 HHANBHIYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeNN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
peuenue. KypcoBoii npoekT npenycmarpuBaeT
TOACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpaduyeckyo 4acTb. B 3ananue BXxoauT pacyer
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
npogeccCHOHANBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"PacnipocTpaHeHHBIE BHIBI
KpHCTaJUIOrpagM4ecKuX peleToK,
CaMOOPTraHM3aIMs B TBEPBIX Tesnax"
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0path
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goMaITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
Ilo020mo6Ka K KOHMPOILHOU padome:
N3y4yeHnune marepualioB 10 paszieiny
PacnipoctpaneHHbIC BHITBI
KpHCTauIorpag4ecKux peleTox,
caMoopranmn3alusa B TBEPJAbIX TEIaX U
MTOITOTOBKA K KOHTPOJIBHOU paboTe
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I10020mo6Ka K npaKmuueckum 3auAMuAM:
N3zy4yenne marepuana 1o pasaeny
"PacnipocTpaHeHHbIE BUIbI
KpHCTaJUIOrpaMIeCKuX PEeIIeTOK,
caMOOpraHu3aIys B TBEPbIX Tenax"
MOJIrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUIX
CamocmoamensHoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"PacnipocTpaHeHHbIE BUIIbI
KpHCTAIUIOrpaUIECKUX PEIIETOK,
caMOOpraHu3anus B TBEPABIX Tenax"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "PacnpocTpaHeHHbIE BHIBI
KpHCTaJUIOrpaMYeCKUX PELIETOK,
caMOOpraHu3aius B TBEPAbIX Tenax".
CryneHTbl He00XOAUMO ITOBTOPUTH
TEOPETHYECKUN MaTepHa, pa3oopaTh MPUMEpPhI
pELICHHUs aHAJIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CAEIaTh
BBIBOJIBI. B kauecTBe 3a/jaHNs HCIIOJIB3YIOTCS
CIICAYIONINE YIPAKHCHHUS:

CBS13b JIEKTPOHUKHU U
KBaHTOBOH (pH3HKH,
MpocCTeiire BUAbI

HU3KOPa3MEpPHbIX
00BEKTOB

Ilodzomoexa Kk mexkyuiemy KOHmMpOiio:
[HoBTOpenue marepuaina no pasaeny "Cas3b
JNEKTPOHHUKH U KBAHTOBOM (DU3HKH,
MIpOCTeNIIINe BUIBI HU3KOPa3MEPHBIX 00bEKTOB"
Ilooz0mogka pacuemuo-zpaguueckozo

4.1

CBsI3b JIEKTPOHUKH U
KBaHTOBOH (hU3UKH,
MpocTeiire BUAbI

HHU3KOPa3MEPHBIX
00BEKTOB

3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUSI UepTEeKEHN BBIOJIHSIOTCS
IpeJBapUTEIbHBIE PACUETHI OCHOBHBIX
HoKa3aresel, KOTOpble YKa3bIBalOTCS Ha
yepTexke. 3aJaHue BBINOIHIETCS
UHAVMBUAYaJIBHO IO BapuaHTaM. B kauecTBe TeM
3a[JaHHs IPUMEHSIOTCS CIEAYIOIINE!
Ilodzomogexa Kypcosoz2o npoexma: Kypcooii
ITPOCKT BBIMOJHACTCA 10O HHANBUAYAJIbHOMY
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3amannio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
00opyoBaHusl, BEIOPATh ONTHMAIILHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyio 4acTb. B 3amanue BxoauT pacuer
CIEIYIOUINX TToKa3aTeneil:

IlodzomogKa K ayOumopHvlm 3aHAMUAM:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIIa€TCA CTYICHTaM 10 U3YYCHHOMY B pa3jiese
"CBs13b 3JICKTPOHUKHU U KBAaHTOBOH (DU3HKH,
MpOCTeHIINe BU/IBI HU3KOPa3MEPHBIX 00BEKTOB'
Marepuainy. JlONMOJIHUTENBHO CTYACHTY
HEO0OX0AMMO M3YUHUTh JINTEPATypy U pazo0paTh
IIPUMEPBHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 3aAaHus IPOBOANTCS T10
NIPE/ACTAaBICHHBIM ITHCEMEHHBIM padoTaMm.
Ilo020moeKa K KOHmMPOIbHOU padome:
N3zy4yenune marepuainos 1o paszuerny Cs3b
JIEKTPOHHUKH U KBAHTOBOHN (pH3HKH,
IIPOCTENIINE BUIBI HU3KOPAa3MEPHBIX 00BEKTOB
Y TIOJITOTOBKA K KOHTPOJILHOHM paboTe
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "Csssb
AJIEKTPOHUKH U KBAHTOBOM (pH3HKH,
MIPOCTENIIINE BUIBI HU3KOPAa3MEPHBIX 00HEKTOB'
TIOZITOTOBKA K BBITTIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
"CBs13b 3JIEKTPOHUKHU U KBAaHTOBOH (DU3HKH,
MIpOCTENIIHe BUIBI HU3KOPa3MEPHBIX 00BEKTOB'
Iloozomoexa pacuemmnpix 3ad0anuil: 3ananus
OpMEHTHPOBAHBI HAa PEIICHUS] MUHH3aa4 110

Al

Al

Al
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paszgeny "CBs3b 3JICKTPOHUKH U KBAHTOBOH
(bu3HKY, IpoCcTeHIINe BB HU3KOPa3MEPHBIX
00bekToB". CTyI€HTBI HEOOXOANMO TIOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh NPUMEpEI
peLICHUs aHaJIOTMYHBIX 33Ja4. IPOBECTH
pacdeTsl 110 BapHaHTy 331aHusI U CIeJaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIeIYIONIHE YIPAKHEHUS:

OcobenHocTH
CTPYKTYpBI U CBOMCTB,
CBSI3aHHBIC C MaJIBIM
pa3MepoM JacTHI]

5.1

OcobeHHOCTH
CTPYKTYPBI U CBOICTB,
CBSI3aHHBIE C MAJIBIM
pa3MepoM JacTHI]

Iloozomoska K mekywiemy KOHMPOJio:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"OCOOCHHOCTH CTPYKTYPHI U CBOKCTB,
CBsI3aHHBIE C MAJIBIM pa3MepoM YacTui'"
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadUIecKoro
3a[JaHHs BBITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUETHl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOIHACTCS
WHIMBUAYATbHO TI0 BapHaHTaM. B kauecTBe Tem
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSACTCS 110 HHANBHIYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN paOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpruBaeT
MOSICHUTENFHYIO 3aIUCKY C pacueTaMu U
rpaduUecKyro 4acTh. B 3a1aHie BXOAUT pacuer
CIeAYIONINX MoKa3aTesei:

IIoozomoeKka K ayOumopHbIM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoska domauinezo 3a0anus:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPaOOTKy YMEHUI pelecHHs
npogeCCHOHANBHBIX 3a1a4. JloMalnrHee 3aaHue
BBIJIACTCS CTYACHTAM IT0 H3YYCHHOMY B pasjiese
"OCOOEHHOCTH CTPYKTYPHI U CBOMCTB,
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CBSI3aHHBIE C MaJIBIM Pa3MEPOM JacTull"
Marepuany. JIonoIHUTEIbHO CTYICHTY
HE0OX0/IMMO H3Y4YHUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITOTHEHUSI MOJOOHBIX 3a1aHHMH.
IIpoBepka goMaIIHEro 3aJaHus IPOBOIUTCS IO
NPE/ICTaBICHHBIM ITUCBMEHHBIM paboTam.
Ilo020mogKa K KOHMPOILHOU padome:
W3yuenne maTepHaoB Mo pas3jieny
OCOOEHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MaJIBIM Pa3MEPOM YaCTHUI] 1
MOJITOTOBKA K KOHTPOJIBHOH paboTte
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3y4yenne marepuana 1o pasaeny
"OCcOOSHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM vacTulr”
MIOJITOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"OCOOCHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MaJIBIM Pa3MepOM JacTuil"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
paszgeny "OcoOEeHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM JacTuir'.
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPHI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUS U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEAYIONINE YIPAKHEHNUS:

6 MuxkpocTpyKTypa 1 10 Ilodzomogka K mexkyuiemy KOHmMpOiio:
CBOMCTBa HAaHO [ToBTOpEHNEe MaTepuaa o paszaery
KPUCTAJIIMYECKHUX "MHUKpPOCTPYKTypa U CBOKCTBA HAHO
MaTepHaJIoB, HAHO KPHUCTAJUTMYECKUX MAaTEPHAJIOB, HAHO KepaMHKa
KepaMHKa ¥ HaHO 1 HAaHO KOMIIO3UTHI"
KOMIO3UTBI Ilodzomoeka pacuemno-zpaguueckozo
6.1 MuxkpocTpyKTypa 1 10 3adanua: B paMkax pacueTHO-TpauIecKoro
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CBOMCTBA HAaHO
KPHUCTAUTHIECKUX
MaTepHaIoB, HAHO
KepaMuKa U HaHO

KOMIIO3HUTHI

3a[JaHHs BRITIOJTHACTCA YePTEK KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS UEPTEKEN BBIIOIHIIOTCS
MpeIBAPUTEIBHBIC PACUCTHI OCHOBHBIX
mokasareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
YyepTeke. 3aJaHue BBIMOTHICTCS
MHIMBUYaJILHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHKs IPUMCHSIFOTCS CIICAYIOIIHE:
Ilodzomogexa Kypcosozo npoexma: KypcoBoii
TIPOEKT BHITIOHACTCS 110 HHAUBHYaTHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyIOBaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIICKY C pacdeTaMu
rpaduyUecKyro 4acTh. B 3amaHue BXOIUT pacuer
CIeAYyIOIINX MOKa3aTese:

Ilodzomogka K ayOumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomogka domauinezo 3adanua:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIAETCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"MUKpOCTpPYKTYpa U CBOMCTBA HAHO
KPUCTAJUTHYECKUX MATEPHAIOB, HAHO KepaMHKa
Y HAaHO KOMTIO3UTHI" MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JTIOMAIITHETO 3aIaHuUs POBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilod20mogka doknada, gblcmynieHusA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YYCHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEePHAIIOB IS PACKPBITHS TEMBI
JTOKIIaaa. Matepualibl BEITOJTHEHHOH paOoThI
MPEACTABIIAIOTCA B OJICKTPOHHOM BUIC UJIN B
(dhopMe pacrieyaTaHHBIX MTPE3EHTAIIMOHHBIX
ciaiiioB. B kauecTBe TEM JOKIAI0B CTYIEHTAM
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[IpeaIaralTcs CiIeayoIe BApUaHThL:
Iloozomoeéxa K KOHmMPOJIbHOIUL pabome:
N3yyenune MaTepuanoB mo pasaeny
MUuKpOCTpyKTypa U CBOMCTBA HAHO
KPUCTAINTUYECKUX MaTepuajIoB, HAHO KepaMuKa
M HAHO KOMIIO3UTEI U ITOJTOTOBKA K
KOHTPOJILHOM padoTe

IloozomosKka K npaKkmuuecKum 3aHamusim:
W3ydenue MaTepuana no pasaeny
"MUKpPOCTPYKTypa U CBOWCTBA HAHO
KPUCTAINTMYECKUX MAaTEPUANIOB, HAHO KEpaMHUKa
¥ HAaHO KOMITO3HUTHI" MOJITOTOBKA K
BBINIOJIHEHUIO 33JaHUI Ha IPAKTUYECKUX
3aHATHIX

Camocmoamenbnoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTETIFHOTO MaTepuana Mo pa3aeny
"MHKpPOCTPYKTypa U CBOWCTBA HAaHO
KPUCTAINTMYECKUX MaTepUaioB, HAHO KepaMHuKa
M1 HAHO KOMIIO3UTHI"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OPHUEHTUPOBAHBI HA PELICHUS] MUHM3a/1ay 110
pazzeny "MuKpOCTpyKTypa 1 CBOMCTBA HAHO
KPUCTAITMYECKUX MaTEpUaOB, HAHO KepaMHuKa
1 HaHO KOMNO3UTH". CTyICHTHI HE00X0IUMO
MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
pazo0path IpUMEpHI PEIIEHUS] AHATTOTUIHBIX
3a/1a4. MPOBECTH PAaCUYETHl IO BApUAHTY 3aJaHUS
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIIOJIL3YIOTCS CIETYIONINE YIPAKHEHHS:

IToBepxHOCTHBIE
SIBJICHUS

7.1

IToBepxHOCTHBIE
SIBJICHUS

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IloBepxHOCTHBIE sIBIEHUA"

Ilodzomoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpayuIecKoro
3aJJaHHs BBIMIOJTHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
MOKa3aresei, KOTOPbIe YKa3hIBAIOTCS Ha

14




yepTexe. 3agaHue BHINOIHACTCS
WHIMBHUIYaJIBHO 110 BapuaHTaM. B kauecTBe Tem
3aJ1aHus IPUMEHSIIOTCS CIIETYIOLINE:
Ilodzomoska Kypcosozo npoexma: Kypcooii
MPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHui0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboTh
00opyoBaHusl, BEIOPATh ONTUMAIILHOE
pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MOSICHATENBHYIO 3aIHCKY C pacueTaMu 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJICAYIOIINX MTOKa3aTeIeH:

Ilo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
ITpopaboTka eKnnH, BEIOJIHEHUE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUI pelieH s
npodeccroHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"IloBepXHOCTHBIE SIBICHUS" MaTepualy.
JIOTIOTHUTENBHO CTYICHTY HEOOX0ANMO
W3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NPUMEpEI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3aJJaHus! TPOBOJMUTCS IO
MMpEACTABIICHHBIM IMTMCbMCHHBIM pa60TaM.
Iloozomogka doknada, gblcmynieHuA:
3ajjaHue CBSI3aHO C YIIyOJCHHBIM N3y4EHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
TIOUCKOM MaTE€pHralioB JJid paCKpPBITUA TEMbBI
JIoKs1aga. Matepualisl BBITOTHEHHOM paboThI
TIPE/ICTABISIFOTCS B SJICKTPOHHOM BHZE WIIH B
(opmMe pacriedyaTaHHbIX IPE3EHTALNOHHBIX
craiiioB. B kauecTBe TEM JI0KIJIAIOB CTY/IEHTAM
MIPE/IaraloTCst CIEAYIONIe BApUAHTHI:
Ilod20mo6Ka K KOHMPOILHOU padome:
W3y4yeHnue marepualioB 10 paszieiny
HOBerHOCTHBIe SIBJICHHUA U ITIOATIOTOBKA K
KOHTPOJIBHOI padoTte

Iloozomoexka K npaKkmuyecKum 3aHAMUAM:
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N3zy4yenne marepunana 1o pasaeny
"[ToBepXHOCTHBIE SIBICHUS" TIOATOTOBKA K
BBINOJIHEHUIO 33JaHUH Ha IPAKTUYECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckoz2o mamepuana: Nzyuenve
JIOTIOJTHUTEIBHOTO MaTepuaa o pasjery
"IloBepxHOCTHBIC sIBICHUA"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
pazneny "[loBepxHocTHbIE siBieHusA". CTYIEHTHI
HEOOXOANMO TTIOBTOPUTH TEOPETHUECKHIN
Marepuall, pa3odpars NIPUMEPHI PEIICHHS
aHAJOTWYHBIX 337a4. IIPOBECTH PAcUETHI 10
BapHaHTY 3aJlaHUS U CAeTaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIONIHe
yIpaKHEHHUSL:

OHTpomus B
HEYMOPST0UCHHBIX
cucreMax

10

8.1

OHTpomus B
HEYHOPSI0YECHHBIX
crcTeMax

10

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpeHne MaTepuana 1o pasaeny "DHTponus
B HEYNOPSI0OUEHHBIX cucTeMax"

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-TpadHIECKOT0
3a[aHUsI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEXKeH BBITOJHSIIOTCS
IpeiBapUTEIbHBIE PaCUeThl OCHOBHBIX
NoKazaTesield, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTse Tem
3aJJaHNS IPUMEHSIOTCS CIIEAYIOIIHE:
Iloozomogeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHSETCS 110 UHIUBHIYILHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThl
00opyoBaHusl, BEIOPaTh ONTHMAIILHOE
peuenue. KypcoBoif npoekT npegycMarpusaeT
MOSICHUTEIILHYIO 3aIHCKY C pacyeTamMu 1
rpaduveckyio 4acTb. B 3amanue BxoauT pacuer
CJIC/TYIOIINX MTOKa3aTeIeH:

Iloozomoexa K ayOumopHovIM 3aHAmMUAM:
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[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilodzomogka domauinezo 3adanua:
[MoaroToBka JOMAIITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKy YMEHUI pelicHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIACTCS CTYACHTAM 10 U3YYCHHOMY B pa3Jieie
"DHTponus B HEYNOPSIOUEHHBIX cucTeMax"
MaTepHuainy. J(OmoMHUTEeTFHO CTYICHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYPY U pazodpartb
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Ilodzomoeka doknada, evicmynienus:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4eHUEM
pa3aenoB JUCHUILUIMHBI U CAMOCTOATEIBHBIM
MTOMCKOM MAaTEePHAJIOB ISl PACKPBITUS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOW pabOoThI
MIPEICTABISAIOTCS B DJIGKTPOHHOM BUJIE UIH B
(dbopMe pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
cinaiizioB. B xadecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINEe BAPHAHTHIL:
Ilo020moeKa K KOHmMPOIbHOU padome:
WzydeHne MaTepHaoB Mo pas3aeiny DHTPOIHUS B
HEYIOPSTOYCHHBIX CHCTEMaX U IMOATOTOBKA K
KOHTPOJBHOII paboTte

Iloozomogka kK npaKmuuecKum 3aHAMUAM:
W3yyenne MaTepuana no pazaeny "DHTponus B
HEYMOPSI0YEHHBIX CUCTeMax" MOJArOTOBKA K
BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
3aHATHUIX

CamocmosamensbHoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"OHTponus B HEYNOPSIOUEHHBIX cucTeMax"
Ilod2omogxa pacuemnvlx 3a0anuii: 3a1aHus
OpUEHTHPOBAHBI HA PEIICHUST MHUHU3a1a4 110
pasneny "DHTponus B HEYNOPSII0USHHBIX
cucremax". CTy1eHTBl HEOOXOMMO TOBTOPHUTH
TEOPETUIESCKUI MaTepHuall, pa3o0paTh MPUMEPHI
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peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIIENaTh
BBIBOJBI. B KkauecTBe 3ajaHUs UCTIONB3YIOTCS
CIeIYIONINE YIPaXKHEHUSI:

Ok3aMeH 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: Jlek — nexnuu; JIab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHtyanbHble KOHCYIBTAIUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTAIlMK 1O pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa
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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. KOHaeHCl/lpOGaHHCl}Z cpeda, duczzo;cauuu, ANMOMHOE U MOJEKVIIAPHOE VnOD}laOlleHl/lﬂ

2.1. KonnencupoBaHHas cpefia, JUCIOKAllUU, aTOMHOE U MOJIEKYJIIPHOE YIOPSAAOUYEHUS

Paznen. KongencupoBanHas cpena, IMCIOKAMU, aTOMHOE M MOJIEKYJISIPHOE YIOPSAOYEHUs 3.
Jucnokanuu B TBepAplx Tenax [lmactuyeckas penmakcanus. YNpyrocts AHUCIOKanui. JInHevHas
yOpyroctb. BHelIHHWE W BHYTPEHHHE HANpPsDKEHUS. YIPYrHe IMOJis, CBSI3aHHbIE C Je(eKTaMu.
[IpocThie  TOMOJOTMYECKHE XAPAaKTEPUCTUKH  AUCIOKanMi. Jlucimokauumm B KpHUCTaLiax.
Hecosepiennble aucnokanuu. JledhekTsl ymakoBKM U ABOMHUKH. JIMHEiiHOe HaTsKEHHeE.
OnemMeHTapHble TepeMenieHus auciokauuu. JAuddys3us touyeynsix aedekToB U camoguddysus.
['paHuLbl 3epeH M 3alOJHEHHE MPOCTpaHCTBa. J[MHaAMHUECKue CBOMcTBa: 00IIME OCOOEHHOCTH,
HeycToiunBocTH. HeycToitunBocTy B U3HaYainbHO 0€31€(PEKTHBIX KPUCTAIMYECKUX YacTulax. 4.
ATOMHOE M MOJEKYJISApPHOE YHOpsAo4YeHUs ATOMHBIN nopsanok. ITnotHocTs ymakoBku. IlnmoTHas
yIaKoBKa ECTKUX AUCKOB. IlnoHas ymakoBka B Tpex u3MmepeHusax. IlycToTsl mexnay cdepamu.
Ponp cummerpun. I'eomerpuueckas dpycrpanus. Jlunun nucnokanuit. Hecopasmepnbie dasbl u
KBasuKpUCTa/Ibl. MonekynsapHoe ynopsimoueHue. Ilmactudeckue kpucramibl. Knaccudukanus
me3oMopdHbIX (a3. Hapymenus kpucrammmdeckoro mnopsiaka. Crnalesle HapymieHusi. CHIIbHBbIE
HapymeHus. [IpoctpancTBo mapamerpa mnopsiika. Kpucramimyeckue TBepible Tena. DJIEMEHTHI
teopun Tpynn. Ilepexoas! mopsgok-Oecriopsnok B ciuiaBax. Ilapamerp mopsiaka. XapakTepHble
JUIMHBI.

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

3.1. PactipocTpaneHHbIE BHJIbI KPUCTATIIOTPA(YUIECKUX PEIIETOK, CAMOOPTaHU3AIUS B TBEPIBIX
Tenax

Paznen. PacnpocTtpaHeHHBIe BHJIBI KpUCTAUIOrpaUMUEcKuX PpEIHIeTOK, CaMOOpraHU3alus B
TBEpAbIX Tenax 5. PacnpocTpaHeHHble BUAbl KpucTauiorpapuyeckux penietok DddekTuBHbIE
pannycsl MOHOB. MOHHBIE painyChl XUMHUYECKUX; AJIEMEHTOB. OnpeeneHne NOHHBIX U aTOMHBIX
panuycoB. MeTon wu300pakeHUsT KPUCTAJUIMUECKUX CTPYKTYp LIapaMu 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 cBsizeld. 3aBUCUMOCTh pa3MEPOB aTOMOB M MOHOB OT KOOPAMHAIIMOHHBIX YHCET.
CTpyKTypHBIH THII IEPOBCKUTA, LIMHWHENN, IPaHaTa, aiMa3a U Jpyrue TUIbl CTpyKTyp. Ciaouctsie
cTtpyktypbl. Crexna u amopdubie coeauHeHus. [lomumMeps. 6. Camoopranuzanus
CamMoopranusyromnmecs: yrnopsIoueHHble HAHO KPUCTAIMYECKHE CTPYKTYphl. JluTorpaduueckue
MeTonel. He nutorpaduueckne METOIbI CO3MaHUS MEPHOAMYECKHX CTPYKTYp. YTOPSIOYCHHBIE
MOPUCThIE HAHO KpUCTaJUTMUeckue matepuansl. [loHsTue GOoTOHHOrO KpUCTauia. Y OpsSA0YeHHbIN
MOPUCTBIA AaHOAHBIA OKcHA amoMmuHus. [lmasmenneie Metonwl. Crnenuduka 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 2JEKTPOHMKM M KBAaHTOBOM (pu3MKM, TpocTeliine BHUIbl HU3KOPa3MEPHBIX
00beKTOB 7. CBsA3b 2JEKTPOHUKHM U KBaHTOBOW (u3uku OCHOBHBIE MPEACTaBIECHUS KBAHTOBOH
MexaHuku. KBaHToBas Monenb artoma. [loHsATHE O mNOTEHIMANBHBIX fAMax U Oapbepax.
MukpodacTua B MpsIMOYTrOJIbHON NOTEHIHUANBHOM siMe. PoJib MPUMECHBIX HOHOB B ()OPMUPOBAHUU
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 HaHOCTPYKTYp. CXeMbl MEXaHHU3MOB TI€TEpO SIUTAKCHAJIBHOI'O poCTa
wieHok. MOII TpaH3ucropa ¢ IaBarOIIMM 3aTBOPOM OHEproHe3aBUCHMas NaMsIThb Ha HAHO
kpuctaimax. 8. IIpocteiimne BUAbBI HU3KOPAa3MEPHBIX OOBEKTOB ODHEPreTHMYECKHH CHEKTp
KpUCTaJlJIa. OHEPreTUYECKUN CIEKTpP JJIEKTPOHOB U IUIOTHOCTH 3JEKTPOHHBIX COCTOSHUI B
HU3KOpa3MepHbIX obmacTsax. IlodmynmpoBOAHMKOBbIE HAHOKPUCTANIMYECKUE MaTepuanbl B
TBEPAOTEIIBHON  JJIEKTPOHUKE. 9. ArtomHBle U MoJekyisipHble opOutanu [loBepxHOCTbH
MOHOKPUCTAJIJIOB, HAHO KJIACTEPOB U MOPHUCTHIX copOeHTOB. IIpuMecHble aTOMBI Ha MOBEPXHOCTH.
Monexynsipasie opoutanu. [IoBepXHOCTh METAIIIOB U OKCHU/IOB METAJUIOB (2JIEKTPOHHBIE CBOWCTBA).
[ToBepXHOCTh METAUNIOB U OKCHJOB MeTajula (MarHUTHbIE cBoicTBa). IloBepXHOCTHBIE IEHTPHI
KHUCJIOTHOTO U OCHOBHOTO Tumna. Ancopouus. Karanus. IlpumMeps! kaTaTuTHYECKUX NpPEBpaIleHuil ¢
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. OcobeHHOCTH CTPYKTYpPHI W CBOMCTB, CBs3aHHBIE C MajbiM pazMepom yactuir 10.
OcoOeHHOCTH CBOMCTB, CBsi3aHHBIE C MaJbiM pa3MepoM uyacTull Da30Bble M CTPYKTYpHbBIE
COCTOSIHUSI B YJIbTpPaJUCHEpCHBIX cpenax. Da3oBble auarpaMmbl JUCHEPTUPOBAHHBIX CHCTEM.
Amopodnble ¢a3pl. BiausHHe ocTaTOYHBIX Tra3oB Ha ()a30BOE€ pPABHOBECHE YIBTPAJUCIIEPCHBIX
yacTUll C Ta3oBoi (azoi. OOpa3oBaHuE YABTPAAUCIEPCHBIX YACTUIl B MEPEOXIIAXKICHHOM
paciuiaBe. OKCHepUMEHTanbHOe u3ydeHue d¢pdexra HepacTBOpUMBIX mpumeced. Huddysus.
Ou3nMKo-MaTeMaTuyecKkue OCHOBbI AU(Py3un. ['oMoreHHass KpucTauM3anus yiabTpaJuclepCHBIX
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 TOBEPXHOCTHM 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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HaHoOKJacTepoB Hykieanuss 1 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. ToHKue 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
KOMITO3HUTHI

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 JaBJICHUS CO CABUIOM. HaHO CTPYKTYpHpOBaHWE IyTeM KPHCTAILIM3AIMH aMOP(HBIX
cTpykTyp. KommaktupoBanue (KOHconHaanusi) HaHO KiacTepoB. JleekThl U HampsDKEHUS B
TBEPJOTEIbHBIX HAHOCTPYKTypax. CoOBpeMEHHbIE KOMIIO3UIMOHHBIE KEPAMHUYECKHE HAHO
Kpuctaymmueckue. Krnaccudukanus HaHO KpUCTAIUIMYECKMX 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. BricokouyacToTHBIE

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  MEXAaHUYECKOTO  MoBeleHus. [BepaodasHbie
TONOXUMHMYECKUE pPEaKUUU. TeraoBble M DSJIEKTPUYECKHE CBOICTBA. MarHuTHble CBOMCTBA.
[Tomy4yenue noaynpoBOJHUKOBOTO MaTepuraia. [lomyuenne sSnuTakCHaibHBIX CTPYKTYP..

7. Ilosepxnocmuble se1enus

7.1. I1oBepXHOCTHBIE SABIEHUSA

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
3apojpliieodpazoBaHue HOBOM (a3pl. CmaumBanue. [10BEpXHOCTHBIE SBJIEHUS B aHU3OTPOITHBIX
cpenax. BzaumopeiicTBus MexIy TBEpAbIMH TOBepXHOCTAMHU. CBOOOJHAsE SHEPrHst U TEH30p
HanpsbkeHud MakcBesuia. PacTBOpbI KOJIJIOMIHBIX YacTHUL]; OCOOEHHOCTH ycToWuuBOCTH. [lopsiox
IpOTHUB OecTIOpsAIKA. .

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 mnportekanue. [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. Knmacrep-kimacrepHast arperamusi. Monens Burtrena-Cangepa auddy3monHo -
KOHTpoMpyeMoil arperanuu. @pakranbHbIi aHAIN3 TOJIYIIPOBOIHUKOBBIX CTPYKTYP..
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3.3. TeMbl NpaKTHYECKUX 3AHATHH]
1. 1. YcnoBHas kinaccudukaiys MaTepuanoB 1o pazmepy D wacturl (3épen). Bzaumopeiicteue
YyacTul. DMIUPUYECKUE TOTEHIHAIIbI B3aUMOICHCTBHUS;
2. 2. D¢ dexTuBHBIC pagrychl HOHOB. OHHBIE paglyChl XUMHUYECKUX; 3JIEMEHTOB. THITBI
XUMHUYECKHX CBsi3ed. CTPYKTYpHBIN TUII IEPOBCKUTA, IITUHENIH, [PaHaTa, aiMasa;
3. 3. [ToBepXHOCTh MOHOKPHUCTAJIJIOB, HAHOKIACTEPOB.. Da30BbIE U CTPYKTYPHBIE COCTOSIHUS B
YABTPAUCIIEPCHBIX cpeax. ['oMoreHHas KpucTalan3ays yabTpaauclepCHbIX YaCTHIL;
4. 4. CumMmeTpusi KpUCTAJUIOB U Ki1acTepoB. Todeunsle rpynmbl. BonHoBbie pyHKINU C
Yy4€TOM CUMMETpPHUH OJIMKANIIEero OKpYyKeHHsI B KpUCTalaX U KilacTepax;
5. 5. CB3b 2JIEKTPOHUKH U KBAaHTOBOHM (Pu3uKH. [IoHATHE O MOTEHINANBHBIX SIMaX U
6apbrepax. MukpouacTHiia B IPSMOYTOJbHON NOTEHIIMAIBHOH SIME;
6. 6. [Iporao3upoBaHue MOBEAECHMS CBONCTB HAHOKPUCTAININYECKUX MOJYIIPOBOIHUKOBBIX
MatepHanoB. @opMHUpOBaHUE HAHOKIJIACTEPOB. TBEPAOTENbHBIE XUMUYECKUE PEaKIIH;
7. 7. AToMHBIE U MOJIEKYJIsIpHBIE OpOuTanu. [IoBepXHOCTh MOHOKPUCTAILIIOB U
HaHOKJacTepoB. [IpuMecHble aTOMBI Ha TOBEPXHOCTH;
8. 8. KonnuecTBeHHbIE XapaKTEPUCTUKH Xaoca. DpakTaibl U CII0KHAs YIOPSA0UYEHHOCTb.
@paxkraisl U sBIeHUs pocta. J[podHas pazmMepHOCTb. OCHOBHBIE KOHLIENIMU (hPAKTAIIOB.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuwie KoHcyrbmauuu no Kypcogomy npoexkmy/pabome (KIIP)

1. KoHcynpTanuu HampaBieHbl Ha BBIIOJHEHHME Da3/eJOB KypCOBOIO 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 BBINOJHEHHE pa3/eloB KypCOBOIO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHMKa (mpemopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3aJaHuil pasjena
"KonnencupoBanHas cpefa, TUCIOKAIUKA, aTOMHOE U MOJICKYJISIPHOE YIIOPSI0ueHUs"

3. Koncynpranum HampaBieHbl Ha BBINOJIHEHUE pa3esioB KypCOBOIO IMPOEKTa MOJ]
PYKOBOJCTBOM HacTaBHMKa (mpemopgaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3aJaHuil pasnena
"PacnipocTpaHeHHble BUIBl KpHUCTAUIOrpaUYeCcKUX PpEUIeTOK, CaMOOpraHM3alus 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 KBAaHTOBOM (HM3MKH, MNPOCTEHIIME BUIBI HHU3KOPA3MEPHBIX
00BEKTOB"

5. KoHcynbramuu HampaBieHbl Ha BBIIOJHEHHE pa3/eioB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"Oco0eHHOCTH CTPYKTYpPBI M CBOMCTB, CBSI3aHHBIE C MaJIbIM pa3MepoM dacTulr”

6. KoHcynbramuu HampaBieHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"MHUKpPOCTPYKTYypa M CBOMCTBA HAaHO KPUCTAJUIMYECKMX MATEPHAIOB, HAHO KE€paMHUKa 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 BaKHbIE YAaCTH pPACUETHBIX 3aJlaHUi pas3jena
"IloBepXHOCTHBIE sIBIEHUS"

KoHcynbpTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaXKHbIE YacCTH pACUYCTHBIX 3aJlaHUM pas3fena
"DHTpomnus B HEYNOPSIOYEHHBIX cucTemax”

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

OO6cyxeHre MaTepuanoB o keiicam pasaena "OCHOBHBIE MMOHSATHS HAHOAICKTPOHUKHU"

OOcyxaeHrue mMaTepualioB 1o Keiicam pasnena "KoHaeHcHpoBaHHas cpejia, THUCIOKAIIHH,

aTOMHOE U MOJIEKYJISIPHOE YIOPSAAOUYEHUS"

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 0OBEKTOB"

OO6cyxneHue MaTepualloB Ho Keiicam paszzgena "OCOOEHHOCTH CTPYKTYpbl U CBOMCTB,

CBSI3aHHBIE C MAJIBIM Pa3MEPOM YacTHLL"

OO6cyxneHne MarepualoB IO Keiicam pasnena "MUKpPOCTpYKTypa U CBOMCTBAa HaHO

KPUCTAININYECKUX MaTepUaioB, HAHO KEpaMUKa U HAHO KOMIIO3UTHI"

OO6cyxeHne MaTepuanos 1o keiicam pazzaena "[loBepxHOCTHBIE SIBICHUS"

OO6cyxeHrne MaTepuaios Mo Keiicam pasjena "IHTponus B HEYNOpsAJOUYEHHBIX cUcTeMax "
Hnousuoyanvhuvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynbranuu npoBoasarcs 1o pazzaeny "OCHOBHBIC MTOHSATHS HAHOAJIEKTPOHUKH"

Koncynpranuu mnpoBogsircs mno pasneny "KonaeHcupoBaHHas cpena, AWCIOKAIUH,

aTOMHOE U MOJIEKYJISIPHOE YHOPSAAOUYEHUS"

Koncynpranuu IPOBOJATCS o pazzaeny "PacnipocTpaHeHHbIE BUJIbI

KpUCTAJJIOTpapUUeCKUX pPEelIeTOK, CaMOOpPraHu3alys B TBEpAbIX Tenax"

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

MPOCTEHNIINE BUbI HU3KOPa3MEPHBIX 0OBEKTOB"

Koncynbranuu npoBogsres no paszzueny "OcoO0eHHOCTH CTPYKTYpPbI U CBOMCTB, CBA3aHHBIE

C MaJipIM pa3MepoM vactun”

Koncynpranmmum mnpoBozaarcs 1o pasfeny "MHKpOCTpyKTypa M CBOWMCTBA HaHO

KPUCTAININYECKUX MaTepuaioB, HAHO KepaMUKa U HAHO KOMIIO3UTHI"

KoHncynpranuu npooasarcs no paszaeny "lloBepXxHOCTHBIE SBICHUS"

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

KoHcynpranuu HarmpasieHbl Ha MOJy4YEHHE WHAMBUAYAJIBHOTO 3aJaHMS JJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 paszeny "OCHOBHBIE TOHATHS HAHOMIEKTPOHUKH"
KoHcynpranuum HarpasieHbl Ha NOJY4YEHHE UHAMBUAYAJIBHOTO 3aJaHMS JJI BBIOJIHEHUS
KOHTPOJIBHBIX MeponpusATHil 1o paszneny "KoHaeHcupoBaHHas cpena, IUCIIOKAlUH,
aTOMHOE U MOJIEKYJIIPHOE YIIOpsiAoueHus"
KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIBHBIX MEpONPUITHI o paszaeny "PacnipocTpaHeHHBbIE BU/IbI
KpHUCTaIOrpauuecKux pemeTok, CaMoOpraHn3alus B TBEpAbIX Tenax"
KoHcynpTanuu HarpasieHbl Ha MOJy4Y€HHE WHAMBUAYAJIBHOTO 3a/JaHMS JJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEpONpUATHH 1o paszzaeny "CBs3b 3JEKTPOHUKM M KBAaHTOBOW (DH3MKH,
MPOCTEHIINE BUBI HU3KOPa3MEPHBIX 0OBEKTOB"
KoHcynpranum HanpaBieHbl HA NOJyYE€HUE WHAMBUAYAIBHOTO 3aJaHUs JJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHH 1O pa3aeny "OcoO0eHHOCTH CTPYKTYphI U CBOMCTB, CBSI3aHHBIE
C MaJIbIM pa3MepoM yacTui"
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6. Koncynbranuu HampaBiieHbl Ha MOJIy4€HHUE WHAUBUAYAIBHOTO 3aJaHUS JJIS BBHIOJHEHUS
KOHTPOJBHBIX MEPONPUITHA 1O pas3zneny "MUKpOCTpyKTypa U CBOMCTBa HaHO
KPUCTAJUIMYECKUX MATEpUaJIOB, HAHO KEPAMHMKA U HAHO KOMIIO3UTHI"

7. KoHcynbTany HampaBjIeHbl HA MOJYyYEHUE MUHAUBUAYAIBHOTO 3a/IaHUsl /Ui BBIMOJIHEHUS
KOHTPOJIbHBIX MepOonpusATUii o pazaeny "lloBepxHocTHbIE sBICHUA"

8. Koncynbranuu HanmpaBieHbl Ha MOJyYCHUE WHAWBUIYAIBHOTO 33JaHUS JJIS BBITOJTHEHHS
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/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIIeTEHIU

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:
OCHOBHBIE THUIIBI I1I0JYIIPOBOJHUKOBBIX TectupoBanue/Tect Ne 1. ['eomerpuueckue
MaTepUaIoB U HAHOMATEPUAJIOB npeienbl yCTOMUYUBOCTH CTPYKTYP C
HEOpPraHUYECKOH (METaNINYECKUX U NA-1nk-3 + Pa3IMYHBIMU KOOPANHALMOHHBIMYU YHCIAMU
HEMETAITMYECKHUX ) U OpraHU4eCcKOn
(IOJIMMEPHBIX, YIIIEPOJHBIX) PUPOIbI
BJMSHHE CTPYKTYPHBIX XapaKTEPUCTHK Ha VJT-2mics + Kontponbnas pabota/Tect Ne 2. dusuko-
CBOMCTBAa HAHOMATEPHAJIOB; MaTeMaTHYeCKUEe OCHOBHI T dy3un
3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHus, V-5 + Kontponbnas pabota/Tect Ne 3. KBanToBbie
(a30BbIe MpEBpaIICHUs] B HAHOMATEpHaIax ) qrcjia 1 0003HaUE€HUE SHEPTETUYECKUX YPOBHEN
TEHJACHUMH Pa3BUTHS COBPEMEHHOMN WJT-611ics + KonTponbhas pa(§0Ta/TeCT Ne 4. KBautoBsie
HAHOXJIEKTPOHUKH SIMBI M CBEPXPEIIETKU
Ymersb:
MHTEPIPETHPOBATH IEKTPOPU3NIECKHE Kontponsnas pabora/KonrponsHas padora Ne 1
XapaKTEPUCTUKH MOJIYITPOBOJHUKOBBIX U [TocTpoeHure 3neMeHTapHON TYEHKHU U pacyeT
JIUAJIEKTPUUYECKUX HAaHOMATepHaJloB N-2nx-3 + MEXaTOMHBIX PAacCTOSIHUM U1 HanOoJiee yacTo
MCIOJIb3YEMBIX MOJIYIPOBOIHUKOBBIX U
OKCHJIHBIX KPUCTAJJIOB
paccuuThIBaTh IEKTPUUECKHE XapaKTEPUCTUKHI /KontponbHas padora Ne 2 TBepaoTenbHbIe
MOJTYITPOBOJTHUKOBBIX HAHO MaTepHajIoB JJist XMMHUYECKHE peakuu. Pemenne ypaBHeHUs
pa3IMYHbIX 00JaCTe UX MCTIONb30BaAHUS UJT-5mx.8 + T dy3un B IPUCYTCTBHH XUMHUYECKIX PEaKIUit
Konrtponsnas padora/Tect Ne 2. dusnko-
MaTeMaTH4YeCKre OCHOBHI Tu(dy3un
BBIOMpATh HAHOMATEPHUAJIBI, a TAKIKE Konrponsnas padora/Konrponsnas padora Ne 3
TEXHOJIOTHECKHE NPOLIECCE! HX UTOTOBNEHUA | -6 + DHepreTuyeckue YpoBHU MPUMECHBIX HOHOB B
JUISL pelIeHus 3a1a4 npodeccuoHaIbHOM OKCHJIHBIX KpucTajuiax. KBaHTOBBIE yncia
JeSITeIbHOCTH
00BSICHATH Ha OCHOBE (pu3mko-maremarudeckux | MJI-7rk-s + | KorrponwsHas pabora/KontponbsHas pabora No 4.
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MOZEJIEH XapaKTEPUCTUKH
HOJIYIIPOBOJIHUKOBBIX HAHOMATEpHAJIOB

OCHOBHBIE METOJIbI pacueTa aTOMHBIX U
MOJICKYJISIPHBIX OpOuTaeit
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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 DHepreTrdeckre ypoBHH PUMECHBIX 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. Kontponbnas pabota 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-maTemaruueckue ocHOBbI quddysuu (Kontponsnas padora)
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 JUCHUIUINHEBI SABJIACTCA IIPUIIOKCHUCM 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 U3IaHNUS:

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
3Hauuit, 2009 . — 223 c. — (Hanorexnonorun) . - 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 odecrneyeHue:
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 0u0J1MoTeKa 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 Jucnneiinslii 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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