MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3NYECKHUE OCHOBBI ITOJIYITPOBOJHUKOBBIX

HAHOMATEPHAJIOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

5 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemectp - 57,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
TecTrupoBanue

KontpoabsHnas padora
IIpoBepounas pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemectp - 0,5 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

e Bnaeneu XosofHbin A.C. o
[IpenomaBaTelib * Mol ¢ NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
COI'JTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PykoBoguTens
o CeesieHun o Bnagensue U3N M3aK

06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
IIPOTPAMMBI [T — RObac9dac-KholodnyD5-6393810 J.C. XonoaHpli

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3

Bnageney,

CnaBuHCKMIA A.3.

Wpentndukatop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Hear ocBoeHHs IUCHMIUVIMHBI. W3ydeHHE (U3NYECKUX OCHOB  TOJYIPOBOJHHKOBBIX
HaHOMATepHajioB, (OpMUpOBaHME 3HAHMH B OOJIACTH COBPEMEHHBIX TEHACHUUH  Ppa3BUTHUSA
HAHODJICKTPOHUKH. (DOpPMHpPOBaHWE HAaydYHOW OCHOBBI JUISI OCO3HAHHOTO U IEJICHAIPABICHHOTO
UCTIOJIb30BaHUSl  MOJNYYCHHBIX 3HAHUW TpPH CO3JaHUM DBJEMEHTOB, TPUOOPOB U  YCTPOWCTB
MHUKPOAJICKTPOHUKH M HAHOAJICKTPOHUKH
3agauu AUCHUILIMHBI

- U3yYEHHE CTYJCHTaAMU HAHO KPUCTAJUIMYCCKHUX ITOIYIIPOBOAHUKOBBIX U TUICKTPUICCKUX
MaTepHUaJIOB U U3JCIINHA HAa UX OCHOBE;

- U3ydeHue Kiaccuukanuu u o01ias XxapaKTepucTHKa METOI0B TOJTYYCHU ST HAHOMATEPHAJIOB;

- IOJTy4YeHNE HOBBIX (PyHIaMEHTAIBHBIX 3HAHUN M MIPAKTUYECKUX HABBIKOB B 00JaCTH
OIIPEIEIICHUs] CTPYKTYPHBIX CBOMCTB U (PM3NYECKUX OCHOB CHHTE3a HAHOMATEPHUAJIOB;

- mpuoOpeTeHune 3HaHui 0 PyHAaAMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JICKAIIUX B OCHOBE
MIOBEJICHHUSI MUKPO ¥ HAHOYACTHII, a TAK)KE CHCTEM Ha UX OCHOBE;

- (hopmupoBaHUe 3HAHHI 0 PyHIAMEHTAIBHBIX (PU3HMUECKUX 3aKOHOMEPHOCTSIX SIBJICHUW B HAHO
pa3MepHBIX TBEPIOTEIbHBIX CTPYKTYpPaX, MPEUMYIIECTBEHHO Ha IMOJIYIIPOBOAHUKOBBIX MaTepHaax;

- (hopMupOBaHKE HABBIKOB PEIICHUS MPOCTEHIINX 3a/1a4 KBAHTOBOM MEXaHUKH U CTaTUCTUYECKON
(U3UKU IPUMEHUTEIIBHO K HAHO KPHCTATHUECKUM MaTepraliaMm;

- IpUOOpeTEeHNE CTYJCHTaMHU 3HAHUI O METOZaX MaTEeMaTUYECKOTO MOJCITUPOBAHHS KAK OCHOBBI
u3ydeHus QyHKIIMOHUPOBAHUS HAHO CTPYKTYPUPOBAHHBIX MaTEPHAJIOB;

- (hopMupoBaHHe 3HAHUH 0 PyHIaMEHTATBHBIX (U3NIECKUX OCHOBAX HAHOIEKTPOHUKH,
3aKOHOMEPHOCTSIX ¥ MEXaHU3MaX MepeHoca HOCUTENCH 3apsia B CHCTEMaX IOHWKEHHOW Pa3MEPHOCTH,
00 DJIEKTPUYECKHUX, ONTUIECKUX, MATHUTHBIX, MEXaHMUECKUX CBOMCTBAX HU3KOPA3MEPHBIX CHCTEM.

dopmupyembie y 00yJaronierocsi KOMNeTeHIMH U 3aIJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMEHOBAaHUC KO}I U HAUMECHOBAaHUC 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leﬂl/l'il
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIINH

[TK-3 Cnocoben N/I-1nk-3 3HaeT 6a30BbIe 3HaTb.
y4acTBOBATh B IIPOBEACHUM | TEXHOJIOTMYECKHUE IIPOLIECCHI - 3 3aKOHOMEPHOCTH
TEXHOJIOTHYECKUX W3TOTOBJICHHS] MAaTEPHATIOB CTPYKTYpooOpa3oBaHusi, hasoBbie
IIPOLIECCOB U3TOTOBICHUSA DJIEKTPOHHON TEXHHUKH, MUKpO- | TPEBPAICHHIA B HAHOMATCpHallax,
MaTepHaJIOB JIEKTPOHHOU Y HAaHORJICKTPOHUKHU -2 BIMAHUC CTPYKTYPHBIX XapAKTCPUCTHK
TEXHUKH, MUKDO- 1 Ha CBOICTBa HAHOMATEPHAJIOB;,
HAHODIICKTPOHUKH - 1 BIUsIHHME cOoCTaBa Ha CBOMCTBA

HaHOMAaTEPHaJIOB;.

YMETh:

- 3 pacCUMTHIBATh dJIEKTPUIECKHE
XapaKTepI/ICTI/IKI/I HOJ'IYHPOBOJIHI/IKOBBIX
HAHO MaTEPHUAJIOB JIJIsl PA3TUYHBIX
o0nacTeit X UCIOJIL30BAHM,

- 2 HIHTEpPIPETUPOBATH
IEKTPOPUINICCKUE XAPAKTSPUCTUKH
MOJTYTIPOBOTHUKOBBIX U TUAICKTPUUECKUX
HAaHOMATEPHAJIOB;

- 1 paccunThIBaThH TEIIOPUINIECKUE
XapaKTepI/ICTI/IKI/I HOHYHpOBOJIHPIKOBBIX
HAHO MaTEPHUAJIOB JIJISl PA3TUYHBIX
o0nacTeil UX NCIOIL30BAHUA.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINN HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHN

IIK-3 Crocoben NI-2nk-3 3HaeT 06 dusuko- 3HaTh:
y4acTBOBATh B MIPOBEACHUN | XMMHYECKUX OCHOBaxX 9 - 7 knaccupuKanKo HAHOMATEPHATIOB;
TEXHOJIOMMYECKHX TEXHOJIOTHYECKHX TIPOLIECCOB - 5 TeHJCHIIUY Pa3BUTHSI COBPEMEHHOM
MPOIIECCOB U3TOTOBJICHUS M3TOTOBJICHUSI MAaTEPUAIIOB HaHOJ3JICKTPOHHUKH;
MaTEpHAIIOB SIEKTPOHHOM JICKTPOHHON TEXHHUKHU, MHKPO- | ~ 4 OCHOBHBIE THITBI ITOJTYTPOBOTHHUKOBBIX
TEXHUKH, MHKPO- U Y HAaHORJICKTPOHUKH MaTcpHajioB H HAHOMAaTCPHaJIoB
HaHODJIEKTPOHUKH HEOPraHWYeCKOH (METAININYECKUX U

HEMETAUTMYECKUX) U OPraHuYeCKON
(TOMMMEpHBIX, YIIIEPOJHBIX ) IPUPOIbL;
- 6 BIUSHHE pa3MEPOB KIACTEPOB HA
CBOIICTBa HAHOMATEPHUAJIOB;.

YMETh:
- 7 aHAIM3UPOBATH TOMOXUMHUYECKHE
peaxkuu Npy CO3aHUHU HAHOMAaTEPHUAJIOB;
- 5 BBIOUpATh HAHOMATEPHAJIbI, & TAKXKE
TEXHOJIOTUYECKHE MPOLIECCH UX
M3TOTOBJICHUS JUIsl pELIeHUs 3a/1a4
npodeccuoHaNbHON e TEIbHOCTH;

- 4 OOBSICHATH Ha OCHOBE (PU3HKO-
MaTeMaTHUYECKUX MOJeNen
XapaKTEPUCTUKU MOIYIPOBOIHUKOBBIX
HAHOMAaTEPHAaJIOB;

- 6 pacCUMTHIBaTh MEXaHUYECKUE
XapaKTEPUCTUKU MOIYIPOBOIHUKOBBIX
HAHO MaTEpUAJIOB JUISl pa3IMYHbBIX
o0nacTeil UX UCIOJIb30BAHHUS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHaNbHOW —00pa3oBaTelbHOI  mporpamme
Hanorexnomorus B anexrponuke (panee — OITOIT), nanpasnenns noarotoBku 11.03.04 DnexTpoHuKa u
HAHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpuar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 (1) OcHOBHBIE HOHATHS 9 5 4 - 2 - - - - - 3 - IlodzomogKa K neKyuiemy KOHmpoio:
HAHOAJIEKTPOHUKH IToBTOpEeHNE MaTepuana o pasiery
1.1 | (1) OcHoBHbIE MOHATHUSA 9 4 - 2 - - - - - 3 - "OCHOBHBIE TIOHATHSA HAHOJIEKTPOHUKH"
HAHOAJIEKTPOHUKH IToozomogxa Kypcosozo npoexma: Kypcopoii

IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoekT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpaduUecKyro 4acTh. B 3ajaHue BXOQUT pacder
CIIeYIONINX TTOKa3aTelNei:

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3a1aHus HaIlpaBiIeHa
Ha OTPabOTKy YMEHUH pemieHus
npogecCHOHANBHBIX 3a1a4. [loManiHee 3a1aHme
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OCHOBHBIE IOHATHS HAHOAJIEKTPOHUKH"
MaTepuainy. JJOmoHUTETbHO CTYICHTY
HE0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
ITpoBepka JOMaIIHEro 3aaHusl MPOBOAUTCS 110
MPEACTABIICHHBIM ITUCHbMCHHBIM pa60TaM.
Iloozomoexa kK KOHmMpoNbLHOU padome:
W3y4yenue marepuaiioB 1o paszzeny OCHOBHbIC
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MIOHSATHSI HAHORJIEKTPOHHUKH M MOATOTOBKA K
KOHTPOJILHOM padoTe

Ilodzomogxa Kypcosou padomei: Kypcopas
paboTa npeAcTaBiIeHa B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, 0XBaThIBAIOIIECH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenne maTtepuana no pasaeny "OCHOBHbIE
MIOHATHUS HAHORJIEKTPOHUKHU" IOJTOTOBKA K
BBINOJIHEHHIO 3aJJaHUH Ha IPAKTHYECKUX
3aHATHAX

IlIpogedenue 3xcnepumenma: Pabora
BBINOJIHACTCS [0 MHANBUAYAIbHOMY 3a/IaHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
crenyroniee 060pyI0BaHHE:
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBHbBIE IOHATHS HAHOZJIEKTPOHUKH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 5-79
[2], 9-201
[3], 12-354

2 (2) KonnencupoBanHas IlodzomogKa K meKyuiemy KOHmMpOio:
cpena, TUCIOKALHH, IToBTOpEHNE MaTepuaa 1o pasaery
aTOMHOE U "KoHIeHcHpoBaHHAs cpesia, AUCIOKaLH,
MOJICKYJISIPHO® ATOMHOE U MOJIEKYJIIPHOE YIopsiioveHus "
YIOPSA0YCHHUS Ioozomoexa pacuemno-zpaguueckozo
2.1 | (2) KonnencupoBaHHast 3adanua: B pamkax pacyeTHO-TpadHIECKOro

cpena, AUCIOKAIIH,
aTOMHOE U
MOJICKYJISIPHOE
YIOPSIOUYSHUS

3a/1aHusl BBIMOIHIETCS YEPTEX KOHCTPYKIIUH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MpeBapUTENbHBIE PACYETHl OCHOBHBIX
IoKa3aTeJseil, KoTopble YKa3bIBalOTCs Ha
yeprexe. 3a/laHue BBITOIHACTCS
WHJIMBUAYaJIbHO 10 BapuaHTaM. B kauecTBe Tem
3a1aHUs] IPUMEHSIOTCS CJIEIYIOIINE:




Ilo020moeKa K ayOunopHovlm 3aHAMUAM:
[IpopaboTKa JICKIIUH, BHITOJHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka domauwinezo 3a0anus:
[ToxroToBka goOMaITHETo 3aJaHUS HaIpaBJIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYICHTAM I10 H3YYEHHOMY B pasJieie
"KonneHncupoBaHHas cpenia, JUCIOKAIINH,
aTOMHOE ¥ MOJIEKYJISIPHOE yIopsiioueHus"
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HEO0OX0IMMO M3Y4YHUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
[IpoBepka qoMaIIHEro 3aAaHust MPOBOJIUTCS 110
MPECTAaBICHHBIM TUCHBMEHHBIM paboTaM.
Iloozomoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
KonnencupoBanHas cpena, JUCIOKAIIUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOPSIIOYCHUS U
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"KonneHcupoBaHHast cpea, JUCIOKAIUH,
aTOMHOE ¥ MOJIEKYJISIPHOE yIopsgoueHus"
MOITOTOBKA K BBITIOJHEHUIO 3aJaHUI Ha
MIPAKTUIECKUX 3aHATUAX

Ilposedenue Ikcnepumenma: Pabota
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeIeHusI CCIIeIOBaHIS IPUMEHSICTCS
cienyromiee 000pyI0OBaHHUE:

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
[IPOEKT BBHINIOJHSETCS 110 UHAUBUIYaIbHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccunuTaTh OCHOBHBIC MTOKA3aTeN paboOThI
000pynoBaHus, BEIOpATh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpaduueckyto yacTh. B 3amanue BXoUT pacueT
CJeIyIONINX NOoKa3aTeNen:

H3yuenue mamepuanos 1umepamypHslx
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UCMOYHUKO8.
[1], 5-79
[2], 9-201
[3], 12-354

(3) Pacnpoctpanennsie
BUJIBI
KpHUCTauiorpaduaecku
X PeIIeTOK,
caMoOpraHu3anys B
TBEPJBIX TENaxX

3.1

(3) PacpoctpaneHHbie
BHUIIBI
KpHCTaJuIorpapuIecku
X PELIETOK,
caMoOpraHu3aus B
TBEPJbIX TeIax

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
N3y4yenne marepunana 1o pasaeny
"PacmipocTpaHeHHBIC BHIIBI
KpHCTAIUIOrpaUIECKUX PEIIETOK,
CaMOOpTraHM3aIs B TBEPIBIX Tenax"
MOATOTOBKA K BBIIOJIHEHUIO 3aJaHNH Ha
MIPAKTUYECKUX 3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"PacnipocTpaHeHHbIE BUIBI
KpHCTaJUIOrpaMIeCcKuX PEeIIeTOoK,
caMOOpraHu3anus B TBEPABIX Tenax"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazneny "PacnpocTpaHeHHbIE BUIIBI
KpHCTAJUIOrpaIeCKNX PEIIeTOK,
CaMOOpraHu3aIys B TBEPAbIX Tenax".
CryneHTsl He0OXOANMO MTOBTOPHUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MpUMEpPbI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEYIOIIHE YIPAXKHEHNUS:

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMalHeTo 3a1aHKS HAIIPaBJIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIIA€TCA CTYAECHTaM 110 U3YYEHHOMY B pasjene
"PactipocTpaHeHHBIE BHIBI
KpHUCTaIOrpapUIeCKUX PEUIeTOK,
CaMOOpPTaHM3aIns B TBEPABIX Tenax"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEO0X0IMMO U3YyYUTh JUTEPATypy U pazodparsb
MIPUMEPHI BBIIOTHEHUS TOT00HBIX 33 JaHHH.
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[IpoBepka JoOMAIITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepHraoB Mo pa3uery
PacnipoctpaneHnHblie BUIbI
KpHUCTAILIOTpapUIECKUX PEUICTOK,
CaMOOPTaHM3AIS B TBEPIBIX TENAX U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBHITIOHSCTCS [0 UHIAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuUTaTh OCHOBHBIC TIOKA3aTENIN PAOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii mpoekT npexycMaTpuBacT
TOACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpadudUecKyro 4acTh. B 3amaHme BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Ilo0o2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K meKyuiemy KOHmMPO0:
IToBTOpEeHue MaTepuana no pasaeny
"PacnipocTpaHeHHBIE BHIBI
KpHUCTALIOrpadhUUECKUX PEIICTOK,
CaMOOPTraHM3aIMs B TBEPBIX Tesnax"
Iloozomogxa pacuemuo-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHUS YePTEIKEH BBITIOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WHAWBUIYAJIbHO 110 BapHaHTaM. B xauectBe TEM
3a[aHKs IPUMEHSIFOTCS CIICAYIOIIHE:
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 5-79
[2], 9-201
[3], 12-354




(4) CBsi3b 2JIEKTPOHUKH
U KBAaHTOBOW (hU3HUKH,
MpOCTEMNIINE BUABI
HU3KOPAa3MEPHBIX
00BEKTOB

Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpenue maTepuana no pasaeny "Cs3b
AJIEKTPOHUKH U KBAHTOBOH (pH3HKH,
MPOCTEHINE BUIBI HU3KOPa3MEPHBIX 0OBEKTOB
Iloozomogka pacuemno-zpaguueckozo

"

41

(4) CBs13b 2NMEKTPOHUKH
1 KBAaHTOBOW (DM3UKH,
MIPOCTEHIINE BUBI
HU3KOPa3MEPHBIX
00BEKTOB

3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
MoKazaresei, KOTOPbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIUBUAYATBHO TI0 BapHaHTaM. B kauecTBe Tem
3aJaH}s IPUMEHSIOTCS CIIeAYIOIINE:
Iloozomogka Kypcosozo npoexma: KypcoBoit
MIPOCKT BBITIOJHSETCS 10 UHAUBUIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoekT npemycMaTpruBacT
MOSICHUTENBHYIO 3aIICKY C pacdeTaMu
rpaduUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIeAYIOIINX MoKa3aTesei:

Iloozomogka domauinezo 3adanua:
IToxroToBka gOMAaNIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIIAETCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"CBsI3b 2JICKTPOHUKHU H KBAHTOBOH (PH3HKH,
MpOCTeHIIne BUABI HU3KOPa3MEPHBIX 00BEKTOB'
MaTepuainy. JJomoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3yYUTh JUTEPATYPY U pa3o0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHA.
[IpoBepka qOMaINTHETO 3aaHUS TPOBOJUTCS 110
MpeICTaBICHHBIM TUCHbMEHHBIM PaboTaM.
Iloozomoexa Kk ayoumopHovimM 3anamuam:
[IpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Ilod20moexa Kk KOHMPOJILHOU padome:
W3yuenue matepuainos no pasneny Cs3b
ANIEKTPOHUKH U KBAHTOBOW (DHU3HKH,
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NpoCTeHIINe BUIBI HU3KOPa3MEPHBIX 00BEKTOB
W MOJIrOTOBKA K KOHTPOJIBHOW paboTte
Ilo020mogKa K npaKmu4uecKum 3aHAMUAM:
Wzyuenne matepuana mo paszueny "Casi3b
NIEKTPOHHUKH U KBAaHTOBOH (pH3HKH,
MpOCTEHIIHEe BUIBI HU3KOPa3MEPHBIX 00BEKTOB"
MOATOTOBKA K BBIIOJIHCHUIO 3aJaHUH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: 3ydenne
JIOTIOJTHUTEIHHOT0 MaTepraa o paserny
"CBs13b 3JICKTPOHUKHU U KBAaHTOBOH (DU3HKH,
IIpOCTENIIINe BUIbl HU3KOPa3MEPHBIX 00BEKTOB"
Ilooz0mogka pacuemupix 3adanuii: 3aianus
OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
pazzeny "CBs3b 2IEKTPOHUKU U KBAHTOBOM
(Gu3HKH, TpocTeiIe BUIBI HU3KOPa3MEPHBIX
00BekTOB". CTyIeHTH HEOOXOAUMO MTOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHUs aHAJIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 10 BapHaHTy 33AaHMs U CAETIATh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIEIYIOIINEe YIPaKHEHHUS:

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 5-79
[2], 9-201
[3], 12-354

(5) Ocobennoctu
CTPYKTYPBI U CBOICTB,
CBSI3aHHBIE C MAJIBIM
pa3MepoM YaCTHII

5.1

(5) OcobenHoctn
CTPYKTYPBI U CBOJCTB,
CBJA3aHHBIC C MAJIBIM
pa3MepoM YacTHI]

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"OcoOSHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MaJIBIM pa3MepoM vactul
Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOTHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKEeN BBITIOIHSIOTCS
MIpeIBapUTENbHbBIE PACYEThl OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBITOJIHACTCS
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WHIMBHIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJ[aHusI IPUMEHSIIOTCS CIIeTYIOLINE:
Ilodzomoska Kypcosozo npoexma: Kypcooii
TIPOEKT BHITIOHACTCS 110 HHANBHIYaJIbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN paObOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpaduyeckyio 4acTb. B 3amanue BxoauT pacuer
CIeAyIOIINX MoKa3aTesei:

Ilodz0mogKa K ayoumopHnsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
OCOOEHHOCTH CTPYKTYPHI U CBOKCTB,
CBsI3aHHBIC C MAJBIM Pa3MEpOM YaCTHIl U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHaNbHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"OCOOGEHHOCTH CTPYKTYPHI U CBOICTB,
CBSI3aHHBIE C MaJIBIM pa3MepoM JacTul'"
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazo0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMAaIIHETO 3aJaHHS TPOBOTUTCS TI0
MIpeCTaBICHHBIM MTUCHEMEHHBIM pa0oTaM.
Ilo020mogKa K npaKmuueckum 3auamuam:
N3yueHnne marepuana o pasjaeny
"OCOOEHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM JacTuir'”
IIOATrOTOBKA K BBIIIOJIHCHUIO 3a)IaHHﬁ Ha
MMPAKTUYCCKUX 3aHATHUAX

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VIsyaeHve
JIOTIOJIHUTENIBHOT0 MaTepHaia o pa3zieiny

12




"OcoOEeHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MaJIbIM Pa3MepoM dacTull"
Iloo2omogxa pacuemnvix 3a0anuii: 3aiaHus
OPHEHTHPOBAHBI Ha PEIICHNS MUHU3a1a4 IO
paszeny "OcoOeHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIC C MaJIBIM Pa3MepoM 4acTuL'.
CryneHTsl HeOOXOANMO ITOBTOPHUTH
TEOPETUYECKUI MaTepHall, pa3o0parh MpUMEpHI
peLICHNS aHATIOTHYHBIX 3a/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 331aHusI U CIeJaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIeIYIOLIHE YIPAXKHEHUS:

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[1], 5-79
[2], 9-201
[3], 12-354

(6) MukpocTpykrypa u
CBOICTBa HaHO
KPHUCTAJUTHYECKUX
MaTepHaJIoB, HAHO
KepaMHKa 1 HaHO
KOMITO3HThI

6.1

(6) MuxkpocTpyKTypa u
CBOICTBA HAaHO
KPHUCTaTHUECKUX
MaTepHaJioB, HAHO
KepaMHKa ¥ HaHO
KOMITO3UTHI

Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"MUKpOCTpPYKTYpa U CBOMCTBA HAHO
KPUCTANTMYECKUX MaTepUaioB, HAHO KepaMHuKa
M HAHO KOMIIO3UTHI"

Iloozomoska pacuemmnoix 3adanuii: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHM32/1a4 110
pazneny "MUKpOCTpYKTypa ¥ CBOWCTBA HAHO
KPUCTANTMYECKUX MaTepUaioB, HAHO KepaMHuKa
1 HaHO KOoMNO3UTH!". CTyICHTEI HE00X0AUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0path MpUMepHI PEIICHUS aHATIOTUIHBIX
3a7ad. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUs
U CJeNaTh BEIBOABL. B KauecTBe 3agaHus
HCIOJIB3YIOTCS CIEYIOIINE YIPAaXKHEHHUS:
Iloozomoeka Kk mekywemy KOHmMpOio:
IToBTOpEeHue MaTepuana 1no pasaeny
"MUKpPOCTPYKTypa U CBOWCTBA HAHO
KPUCTANTMYECKUX MaTepUaioB, HAHO KepaMHuKa
M HAHO KOMIIO3UTHI"

Iloozomoexa pacuemno-zpaghuueckozo
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3adanua: B pamkax pacyeTHO-rpayeCcKoOro
3a[JaHMs BBINOJIHACTCS YEPTEK KOHCTPYKIIUH.
J1ns BeINOJIHEHUS YepTexkKel BBIMONHSAIOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BHINOIHACTCS
MHIVBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
I10020mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaa 1o pasaeiy
"MHKpPOCTPYKTypa U CBOMCTBA HAaHO
KpPHUCTaJNINUYECKUX MaTepPHAaJIOB, HAHO KepaMHKa
1 HAHO KOMIIO3UTHI" TMOATOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHIX

Ilo020moeKa K KOHmMPOIbHOU padome:
N3y4yenune maTtepuaioB 10 pas3zieiny
MukpocTpyKTypa 1 CBOMCTBA HAHO
KPHUCTAJUTMYECKUX MAaTEPHAJIOB, HAHO KepaMHKa
1 HAaHO KOMITO3UTHI U ITOJrOTOBKA K
KOHTPOJILHOH paboTe

Iloozomogeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BHITIOIHAETCS 110 HHANBHUIYATbHOMY
3agaHuio. B pamkax paboTel HEOOX0IUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIILHOE
penienue. KypcoBoif npoekT npegycMarpuBaeT
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadudeckyio 4acTb. B 3amanue BxoauT pacuer
CJIEIYIOIINX MTOKa3aTeIeH:

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
ITpopaboTka NeKuny, BHIIOIHEHNE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
[ToxroToBka OManIHeTo 3aaHUS HaIpaBiIeHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIJIAETCA CTYACHTAM I10 H3YYEHHOMY B pa3jiene
"MHKpPOCTPYKTypa U CBOKCTBA HAHO
KPHUCTAJUIMYECKUX MAaTEpPHAJIOB, HAHO KEpaMHKa
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Y HAaHO KOMIO3UTHI" MaTepHuany.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPy U pa3o0parh NpUMepb
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJAUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YIIyOIeHHBIM H3YICHUEM
pa3niesioB AUCIUIUINHBI U CAMOCTOSTETIbHBIM
MOUCKOM MaTepHaJIOB JUIS PACKPBITHS TEMBbI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOW pabOoThI
MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WM B
(dhopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeIaraloTCs CIeyIOIUe BApHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 5-79
[2], 9-201
[3], 12-354

7 (7) IloBepxHOCTHBIE
SIBJICHUSI

7.1 (7) IloBepxHOCTHEBIE
SIBJICHUSI

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IloBepxHOCTHBIE SIBICHUA"

Iloozomoexa pacuemuo-zpaduueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOJIHSIOTCA
MpeIBapUTEIbHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3a[JaH}s IPUMEHSIOTCS CIEAYIOLINE!
Ilodzomoexa Kypcosoz2o npoexma: Kypcooii
IIPOCKT BBIMOJJHACTCA IO HHAUBUAYAJIBHOMY
3amanuio. B pamkax paboTsl HEOOXOAMMO
paccunTaTh OCHOBHBIE TIOKA3aTENN PaObOTHI
000pyIoBaHUs, BEIOpATh ONTUMATBHOE
pemenne. KypcoBoif mpoekT npexycMaTpuBaeT
TIOACHUTECJIbHYIO 3aITUCKY C paCcuCTaMu U
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rpaduuecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIeIYIONINX MOKa3aTeNen:

IIoozomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoexa 0oknaoa, 6bICMYnIEHUA:
3amaHue CBSA3aHO C YTIyOIeHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI H CAMOCTOSATENEHBIM
TTOWCKOM MAaTEepHAJIOB IS PACKPBITHS TEMBI
JTOKIIaaa. Martepualibl BBIIOJTHEHHON paboThI
MIPEICTABISAIOTCS B DJIGKTPOHHOM BUJIE UIH B
(dbopMe pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
ciaiiioB. B kadecTBe T€M NOKIAA0B CTyIEHTaM
MIpeasaralTcs ciaeayolue BapuaHThl:
Iloozomoska K KOHmMpobHOU pabome:
Wzydenne maTepuaioB Mo pa3uery
[ToBepxHOCTHBIE SIBIICHUS X TIOATOTOBKA K
KOHTPOJBHOI pabote

Ilo0zomoeKka K npakmuueckum 3anamusam:
Wzyuenne maTepuana mo pa3ueny
"IloBepXHOCTHBIE SBJICHUA" OArOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3AHATUAX

Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
"IToBepXHOCTHBIE sIBIEHUS"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHH3a1a4 110
pazneny "[loBepxHocTHble siBieHusA". CTYIEHTBI
HEO0XOIUMO TOBTOPUTH TEOPETUICCKHUI
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTHMYHBIX 3a]]a4. IPOBECTH PacyeThl 10
BapUAHTY 3aJ[aHMsI U CJIeNIaTh BHIBOJBL. B
KauecTBe 3aJaHMsI UCIIOJIb3YIOTCS CIIEIYIOIIHE
YIpaKHEHUS:

Iloozomoeka domauinezo 3adanus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPaOOTKy YMEHUI pelIecHUs
npodeCCHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
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BBIIa€TCA CTYACHTaM 110 U3YYEHHOMY B pasjene
"IToBepXHOCTHBIE SIBICHUS" MaTepHay.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4IHUTh JUTEPATYPy U pa3o0paTh MpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 5-79
[2], 9-201
[3], 12-354

(8) DuTpomus B
HEYHOPSI04YECHHBIX
crcTeMax

8.1

(8) DuTpomnus B
HEYHOPSI04YEHHBIX
CHCTEMax

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
pazneny "DHTponus B HEYNOPSA0USHHBIX
cucremax". CTyZEeHTBI HEOOX0MMO TIOBTOPUTH
TEOPETHIECCKHUIA MaTepHa, pa3o0opaTs MPUMEpPHI
peIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEYIOMINE YIPaKHCHHUS:

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpeHne MaTepuana 1o pasaeny "DHTPOIHs
B HEYNOPSI0OUEHHBIX cucTeMax"

Iloozomogexa pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEIbHBIC PACUETH OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIMBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJlaHusI IPUMEHSIIOTCS CIIeTyIOIINe:
Iloozomoexa Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJHACTCA IO HHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccuuTaTh OCHOBHBIE TI0Ka3aTeNn paboThl
000pynoBaHus, BEIOpaTh ONTUMAITBHOE
peuienue. KypcoBoii npoekT npeaycmarpuBaer
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MOSICHUTEBHYIO 3aIHCKY C pacueTaMu U
rpaduveckyio 4acTb. B 3ananue BxoauT pacuer
CIEIYIOUINX IToKa3aTeneil:

Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
ITpopaboTka IeKInH, BHIIOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2zomoeka domauinezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomaiHee 3agaHue
BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"DHTponus B HEYHOPSIOUEHHBIX chucTeMax"
Marepuainy. JlomoJIHUTENBHO CTYACHTY
HEO0OX0AMMO M3YYHUTh JINTEPATyPY U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 3aAaHus POBOANTCS T10
IIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilodzomoeka doknada, evicmynienus:
3agaHue CBS3aHO C YIIyOJCHHBIM N3ydCHUEM
pa3ziesioB AUCIMIUINHEI U CAMOCTOSTETIbHBIM
MIONCKOM MaTEpHAJIOB ISl PACKPBITHS TEMBI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
MIPECTABIIIOTCS B JICKTPOHHOM BHJIE WIH B
(dopMe pacriedaTaHHbIX PE3EHTAHOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIPeJIaraloTCs CIeAYIOINEe BApHAHTHIL:
Ilo020moeKa K KOHmMPOILHOU padome:
N3y4yenne marepnalioB 1o pa3zaeiry DHTPOIHS B
HEYINOPSI0YEHHBIX CUCTEMAaX U ITOJrOTOBKA K
KOHTPOJILHOH paboTte

I10020mo6Ka K npaKmu4eckum 3auamuim:
W3yuenne maTepuana o pasaeny "OHTpONUs B
HEYMOPSI0YCHHBIX CUCTeMaxX " TIOArOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha ITPAKTHIECKUX
3aHATHIX

Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"OHTponus B HEYHNOPSIOUEHHBIX cucTeMax"
H3yuenue mamepuanog 1umepamypHsix
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UCMOUYHUKO06.
[1], 5-79
[2], 9-201
[3], 12-354
OKk3aMeH 36.0 - - - 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

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpouis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. (1) OcHoeHnble nouamus HAHOIIeKMPOHUKU

1.1. (1) OcHOBHBIC MOHATHS HAHODJIEKTPOHUKH

Pasnen OcHOBHBIE NOHATHA HAHOMIEKTPOHUKU 1. OCHOBHBIE MOHATUS HAHOAIEKTPOHMKHU
3agaun kypca. OcHOBHble NOHATUSA. Poiib M 3HaueHHe MaTepuajoB B MPOU3BOACTBE NMPHOOPOB
AIIEKTPOHHON TEXHUKHU. YCIOBHAs Kiaccu(uKanus MaTepualioB Mo pasmepy D uactuim (3€peH).
KnacTepHble HaHOKPHCTAUIMYECKUE, BOJOKOHHBIE MaTepHalbl, IUIEHKM M MHOTOCIIONHBIC
MaTepuaibl, MOJUKPUCTAIUIMUECKHE MaTepuaibl. Karanuruueckas akTHUBHOCTb MalbIX YacTHUILI.
MHorocnoiHble HAHOCTPYKTYPbI: KBAHTOBBIE SIMBI, CBEPXPEIUETKU U APYTUX CTPYKTYPBI ¢ TOHKUMU
cinosamu. MHorociolnsle NOKpsITHA. Kepamuueckne HaHOMarepuanibsl. B3aumonelcTBue 4acTuLl.
2. KonpeHcupoBaHHas cpefa: OOIIME XapaKTEPUCTUKU, XUMHUYECKas CBA3b M B3aUMOJCHCTBUE
yactull lleHTpanbHble U HalpaBiICHHbIE CUJIBI MEXIY aroMaMu. Meramnudeckas cBsa3b. CBszu,
oOpa3oBaHHble (aykTynpyromumu gunonsMu. KoBanenTHas cBa3b. MoHHas cBa3b. OT MOHHOU
CBSI3M K KOBAJICHTHOM CBA3M B KpucTayax. CUIbl MEXAY MOJIEKYJIaMH. DJIEKTPOCTATUYECKAs CBS3b
B JMJICKTPUUECKON cpene. MHaylMpoBaHHBIE NHIIONH, MOIApU3yeMOCTb. CHIIBl OTTaJIKUBAaHUS.
OMIUpUYecKre MOTeHIMalbl B3auMoeiicTBus. Bonoponnas cBsa3p. Cuibl Ban-nep-Baanbca Mexnay
MaKpOCKONUYECKMMHU 4YacThlaMu. DddexTsl 3anmazasiBanus. B3anmoneiicteue yactun. YactuuHo
yIOPSA0YEHHbIE KOMIIO3UIIMOHHBIE HAaHOKpUCTaJUIMUeckue. [Iporno3upoBanue noBeieHus: CBOMCTB
HAaHOKPHUCTAJUNINYECKUX OJYIIPOBOHUKOBBIX MAaTEPUAIOB..

2. (2) Konoencuposauuas cpeoda, OUCIOKAUUU, AMOMHOE U MOJEKVISIPHOE YROPAOOYEeHUs

2.1. (2) KonnencupoBaHHas cpea, JUCIOKAIMU, aTOMHOE U MOJIEKYJIIPHOE YIIOPSIAI0YECHUS

Paznen. KonnencupoBanHas cpena, 1MCIOKalMKM, aTOMHOE U MOJIEKYJISIPHOE YIOpPSAI0YEHus 3.
Hucnokanuu B TBepApix Tenax [lmactuueckas penakcanus. YHpyrocte Iuciaokauui. JInHenHas
yIpyrocts. BHemHWe W BHYTpEHHHE HAmpsDKEHUs. YTpyrue TOJsl, CBS3aHHBIE C JepEeKTaMH.
IIpocThie  TOIOJIOTMYECKHE XAPAaKTEPUCTUKHU  AUCIOKaUMM. Jlucimokauuum B KpUCTaulax.
Hecosepmiennsie aucinokanuu. JlepekTsl ymakoBKM U JBOMHMKHU. JIMHENHOe HaTsKeHHeE.
OneMeHTapHble nepeMelleHus auciokaimu. Juddysus todednbix nedextoB U camoauddysus.
['paHunpl 3epeH M 3allojIHEHUE MpOCTpaHCTBa. JlMHamMHuueckue CBOMCTBA: 00IIME OCOOEHHOCTH,
HeycTounBOCTH. HeycToitunBocTy B U3HaUanbHO 0e31e(PEeKTHBIX KPUCTAUNIMYECKUX YacTulax. 4.
ATOMHOE U MOJEKYJIspHOE yrnopsiaoueHus: ATOMHbIN nopsanok. IlnotHocTs ymakoBku. [lnmoTHas
yIIaKOBKa XECTKUX AUCKOB. IlnoHas ymakoBka B Tpex u3MmepeHusx. [lycToTel Mexmay cdepamu.
Pons cummerpuu. ['eomerpuueckast dbpycrpanusa. Jlunun nucnokanuii. Hecopasmepnsie azel u
KBa3uKpUCTAIUIBl. MonekynsapHoe ynopsigoueHue. I[lmactuueckue kpuctamibl. Krnaccuduxarms
Me3omopdHbIXx (a3. Hapymenuss kpucrammmueckoro mopsinka. Crna0wsie Hapymienus. CuibHBIC
HapymeHus. [IpocTtpancTBo mapamerpa mnopsnaka. Kpucramnnueckue TBepAble Tena. DJIEMEHThI
teopun rpymi. Ilepexoasl mopsimok-Oecriopsiiok B criaBax. [lapamerp mopsinka. XapakTepHBIC
JUTUHBL.

3. (3) Pacnpocmpanennvie 6udvl KpUcmaiilocpadhuueckux peuemox, camoop2aHu3auusl 6
meepovix menax

3.1. (3) PactpocTpanenHbIe BUABI KPUCTAIIOTPAPUUECKUX PEIIETOK, CAMOOPTaHU3AIHs B
TBEPABIX TeNax

Paznen. PacnpocTpaHeHHBIe BUABI KpUCTAUIOTpapUUEeCKUX pEHIeTOK, CaMOOpTraHu3alus B
TBepAbIX Tesnax 5. PacnpocTpaHeHHble BHJBI KpUcCTaUIOrpaguueckux pemerok DddekTuBHbIe
paauycsl HOHOB. VIOHHBIE pajinyChl XUMUYECKUX; AJIeMEeHTOB. OmpeielleHne MOHHBIX M aTOMHBIX
panuycoB. Meron H300paXeHUs KPUCTAUIMUECKHX CTPYKTYp IIapaMd pa3HbIX pPa3MepoB.
Koopannanyonssle yncna. Tunsl nonmaapos. ['eoMerpudeckne mpeaensl yCTOMYMBOCTH CTPYKTYP
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C pas3/IMYHbIMHU KOOPAWMHAIWMOHHBIMHU YHUCIIAMHU. Honﬂpmaum{. HOJISIpI/ISaLII/ISI HOHa B KpPUCTAJLIC.
Ponb XUMUYECKHX CBsA3e. 3aBUCHMOCTh Pa3MEPOB aTOMOB M MOHOB OT KOOPIHUHAIMOHHBIX YHCEL.
CTpyKTYypHBIN THI IEPOBCKUTA, IIIHUHEIN, IPAHATa, ajiMa3a U APyrue TUIbl CTpyKTyp. ClioucTbie
ctpyktypbl. Crexia ©  aMmopdHble coeauHeHus. [lojuMepsi. 6. Camoopranu3saius
CaMOOpraHu3yIoMecss ynopsao4eHHbIE HAHO KPUCTAUIMYECKHUE CTPYKTYphl. JluTorpaduueckue
meronsl. He nutorpaduyeckne MeTOIbl CO3MAaHUS MEPUOJHMUCCKHX CTPYKTYp. YTHOPSIOYCHHBIC
MOPHUCThIE HAHO KpUCTAJUITMYEeCKHe MaTtepHuaibl. [loHsTHEe (OTOHHOTO KpUCTaia. YIOPsI0UYeHHBIN
HOPUCTBIN aHOMHBIA OKCHI amoMHHUA. [lma3meHHbie MeToabl. Creruduka HCMOIb3yeMOro
MIa3MEHHOTO 000PYAOBAHHSL..

4. (4) Ces3b 21eKMPOHUKY U KBAHMOBOU (Du3uKuU, npocmenue uobl HUSKOPAIMEDHbBIX
00bexmos

4.1. (4) CBs3b 2JIGKTPOHUKH M KBAHTOBOM (DM3MKHU, TPOCTEUIITNE BUJIBI HU3KOPA3MEPHBIX
00BEKTOB

Paznen. CBsA3b 3JEKTPOHUKM M KBAaHTOBOW (DM3MKH, MpoCTeiIlne BHUAbI HU3KOPa3MEpPHBIX
00bekTOB 7. CBsI3b 3JEKTPOHUKU U KBAHTOBOM (pu3mku OCHOBHBIE NpEACTaBICHUS KBAaHTOBOM
mexaHuku. KBaHToBas Mojens artoma. [loHsATHME O NOTEHUMANbHBIX sAMax U Oapbepax.
MukpouacTuia B IpsIMOYroJIbHOM OTEHIMAIbHOM siMe. PoJib IPUMECHBIX HOHOB B ()OPMUPOBAHUU
CIEIUAJIBHBIX CBOMCTB MaTEpUaOB. JHEPreTUYECKUH CIEKTpP IPUMECHBIX HOHOB. KBaHTOBbIE
yrcaa U 00O3HaYeHHWE HHepreThdeckux ypoBHed. TyHHenbHbIH 3¢ ¢dext. KBaHTOBO pa3zmepHbIe
3¢ ¢exTel. MMnnaHTupoBaHHbIE KBaHTOBblE TOUYKM B cTpykType SiGe. CBolicTBa camo
oprann3oBaHHbIX SiGe HaHOCTPYKTYp. CXeMbl MEXaHH3MOB T€TEpO SIUTAKCHAIBHOTO pOCTa
wieHok. MOII TpaH3ucropa ¢ IaBaloIIMM 3aTBOPOM OHEProHe3aBUCHUMas IaMAThb Ha HAHO
kpuctayax. 8. Ilpocreilmive BuAbl HU3KOPAa3MEPHBIX OOBEKTOB OHEPreTHUUECKUN CHEKTP
KpUCTaJlJJa. OHEPreTHUYECKUH CIEKTpP DJJIEKTPOHOB M IUIOTHOCTH JJIEKTPOHHBIX COCTOSIHMM B
HU3KOpa3MepHbIX obnacTsax. [loaynpoBOAHMKOBBIE HAHOKPUCTANIMYECKHE MaTepUayibl B
TBEPAOTEIIBHON  3JIEKTPOHUKE. 9. AtoMHBIE U MoJekylspHble opOutanu IloBepxHOCTb
MOHOKPHUCTAJIJIOB, HAHO KJIACTEPOB U MOPUCTHIX cOpOEHTOB. [IprMecHble aTOMBI Ha MOBEPXHOCTH.
MosnexynsipHble opOuTanu. [IoBepXHOCTh METAIJIOB U OKCHJIOB METAJUIOB (3JIEKTPOHHBIE CBOWCTBA).
[ToBepxHOCTh METANJIOB M OKCUIOB MeTaiia (MarHuTHbIE cBOicTBa). [loBEepXHOCTHBIE LIEHTpPHI
KHCJIOTHOTO U OCHOBHOTO Tuna. AncopOuus. Katanus. [TpuMepbl KaTaTuTHUECKUX NMPEBPAILCHUHN C
y4acTUEM MOBEPXHOCTH TBEPAOIO TEJNa U HAHO KJIACTEPOB..

J. (5) Ocobennocmu CmpyKmypsl u CGOZZCWIG, CBA3AHRHRbIE C MATIbIM DASMEPOM Hacmuy

5.1. (5) OcoGeHHOCTH CTPYKTYPHI U CBOMCTB, CBSI3aHHBIE C MAJIBIM Pa3MEPOM YaCTHI]

Paznen. OcoGEHHOCTH CTPYKTYphl M CBOMCTB, CBSI3aHHbIE C MaybIM pa3MmepoM yactuil 10.
OcoOeHHOCTH CBOWCTB, CBfA3aHHBbIE C MajbiM pa3MepoM uyacTul] Pa3oBble U CTPYKTYpHbBIE
COCTOSIHUSL B YJIBTPAIOUCIEPCHBIX cpenax. Da3oBble quarpaMmbl JTUCIHEPTUPOBAHHBIX CHCTEM.
AMopduble ¢da3pl. BiamsHue ocTaTOYHBIX ra3oB Ha (pa30BO€ PAaBHOBECHE YJIbTPAIUCHEPCHBIX
qyacTUll ¢ ra3oBod (aszoi. OOpazoBaHHMe YIBTPAJAUCHEPCHBIX YACTHI[ B TMEPEOXJIAKICHHOM
pacmiiaBe. OKCIepUMEHTajdbHOEe H3yueHue s(ddexta HepacTBOpuUMbIX mpumeceid. JIuddyzus.
dusnko-maTeMaTHuecKkue OocHOBHI aAuddy3un. 'oMoreHHas KpucTayuM3anus yabTPaAUCIEPCHBIX
METaJUIMYECKUX dYacTull. Du3znueckwe CBOWCTBA YIbTPAAUCIEPCHBIX cped. OTanuyue YacTwi,
IIOJIyYUEHHBIX ~ METOAAMM  IIOPOLIKOBOM  METAJUIyprMM, OT  YJIbTPAAMCIEPCHBIX  YaCTHII.
MexaHnndeckne CBOWCTBA. OJJEKTPUYECKHME CBOWCTBA. MAarHWTHbIE, ONTHUYECKHUE W TEIJIOBBIE
cBoiictBa. 11. MuKpOCTpyKTypa M CBOWCTBAa KOMIIAKTHBIX HAaHOKPHUCTAJNIMYECKUX MAaTE€pHaJIOB
[ToBepXxHOCTh TBEpABIX Tel. MHKPOCKONMYECKHE ACIEKThl. TepMOIMHAMMYECKUN MOIXOJ NpH
aHaJiM3e CBOWCTB MOBEPXHOCTM XHMHYeckuil mnoTeHuuan. CBobOoanas »sHeprus ['ubbca u
cBoOoaHast sHeprusi ['enpmrompia. TepMoanHAMMKa MOBEPXHOCTH M IOBEPXHOCTEH paszfena.
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TepMoaMHaMKMKa KPUBOJIMHEWHOW IMOBEPXHOCTH. TepMOAMHAMMYECKHE aCHEKThl IOBEPXHOCTH.
Crtpykrypa moBepxHocTH. CTPYKTypa MOBEPXHOCTH U MeK(a3Hbix rpanuil. 12. Hyknearus u poct
HaHOKJacTepoB Hykieanus M pocT HAaHOKJIACTEPOB B HAaHOIIOpax BemiecTBa. Hykieanus m pocr
KJIAaCTEpOB TUAPOKCHJA JKene3a B HaHomopax. Hykimeanuss M pocT KIAaCTEpOB HAa OCHOBE
TBEPAOTENIBHBIX peakluil. TBepAoTenbHas HyKiIeauus U pocT KiacrtepoB. [IpuMep TepMuueckoro
pa3I0XKeHUs OKcajlaTa ykenes3a. ToOHKue IIeHKH. POopMUpOBaHue TBEPAOTEIbHBIX HAHOKIACTEPOB. .

6. (6) Mukpocmpykmypa u c60UCmEa HAHO KPUCMAJIUYECKUX MAMEPUAN08, HAHO KepaMuKa u
HAHO KOMNO3UMbL

6.1. (6) MukpocTpyKTypa 1 CBOMCTBA HAHO KPUCTAJUTMUYECKUX MATepUaIOB, HAHO KEpaMHUKa U
HaHO KOMIIO3UThI

Paznen. MuKpOCTpyKTypa M CBOMCTBA HAaHOKPUCTALUIMYECKUX MATEPHUAIOB, HAHOKEpAMHUKA U
HAaHOKOMITO3UTHI 13. TBepAOTENbHBIE XUMUUECKUE PEAKIUU TBEpAOTEIbHBIE XUMUYECKNAE PEAKIINH.
MexaHOXMMUYECKUE MPEBPAILLCHUS. Y IapHO-BOJHOBOW cuHTE3. HaHO CTpyKTypHpoBaHuEe Mon
NEICTBUEM JaBJCHHSI CO CABUTOM. HaHO CTpyKTypUpOBaHHE IMyTEM KpHUCTaUIM3alMd aMOP(HBIX
cTpykTyp. KommakrupoBanue (KOHCONHMAAIMSA) HAaHO KiIAacTepoB. [ledeKThl W HANpsHKCHHS B
TBEPJOTENIbHBIX ~HAHOCTPYKTypax. COBpEMEHHbIE KOMIIO3ULMOHHBIE KEPAMHUYECKHUE HAHO
Kpuctammaeckne. Krnaccudukamuss HAHO KPUCTAUIMYECKHX MarepuayioB. Kepammka B

COBPEMEHHON TEXHHUKE. 14. Hano xepamuku ¥ HaHO Komno3uTbl HaHo Kpucrainmyeckue
MaTepuanbl (HAHO KEpaMUKM U HaHO KOMMO3uThl). [IpumMeHeHMe HaHO pa3MEpHBIX
CErHETORIEKTPUYECKUX MaTepHuaoB. ITopucras [IbE30KEPAMHUKA. Bbicoko4acTOTHBIE

JIUAJICKTPUYECKUE CBOMCTBA HAHO Pa3MEpHBIX IUIEHOK TUTAHATA-IIMPKOHATa CBUHIA. CTPYKTYpHO-
YyBCTBUTEJIbHBIE CBOMCTBA H HAHO KOMIIO3UTOB. ['paHulbl pas3gena B HaHOMaTepuasax.
OcoOenHoctu CTPYKTYpBbI CyOMUKPOKPUCTATUINYECKUX METaJIJIOB. Hanoctpykrypa
HEYMOPSAIOUYEHHBIX ~ CHUCTEM. AHOMaJIMM  MEXaHUYECKOro  MoBeAeHHs.  TBepaodazHbie
TOIMOXMMHYECKUE pEaKkUuu. TerioBble M JJIEKTPUYECKUE CBOMCTBA. MAarHuTHbBIE CBOWCTBA.
[TonyyeHnue nonynpoBOJHUKOBOro Marepuaia. [lomyueHne snuTakCuanbHbIX CTPYKTYD..

7. (7) Ilosepxnocmuuie senenus

7.1. (7) [loBepXHOCTHBIE SABIECHUS

Pazpen. IloBepxHocTHBIE siBieHnsa 15. IToBepXHOCTHBIE siBiIeHHsI [I0BEpXHOCTHBIE SIBIECHUS B
U30TPONHBIX cpeaax. IIoBEpXHOCTHOE HATSKEHUE U TEPMOJAUHAMUKA IIJIOCKUX TIPAaHMI] pasfena.
Ancopbuus. HckpuBnennsle  rpaHunsl  pasgena  [IoBepXHOCTHOE ~— HATSKEHUE U
3apojbilieoOpa3zoBanne HOBOW (a3pl. CmaumBaHue. [IOBEpXHOCTHBIE SBICHHMS B aHU30TPOIHBIX
cpenax. BzammonelcTBus MexAy TBepAbIMH NoOBepXHOCTAMU. CBOOOJHAs SHEPrusi U TEH30p
HanpsbkeHni MakcBesuia. PacTBOpbI KOJUIOMJIHBIX YacTHUILl; 0COOEHHOCTH ycToiunuBoCTH. [lopsimok
IPOTUB OecropsiKa..

8. (8) Dumponus 6 Heynopsa0oUYeHHbIX CUCmemax

8.1. (8) DHTpomHs B HEYMOPSAAOUYEHHBIX CUCTEMAaX

Pasnen. OHTpomuss B HEyNOpSJOUYEHHBIX cucTtemMax 16. DHTponus B HEYNOPAAOYEHHBIX
cuctemax KoanuecTBeHHBbIE XapakTepUCTUKU Xaoca. DpakTaibl M CIOXKHAs YHOPSAIOYEHHOCTb.
PasmepHOCTH CTpaHHBIX aTTpakTOpoB. PpakTanbl U sBIEHUA pocTa. J[poOHas pa3MepHOCTb.
OcHoBHble KoHIenmH ¢paktaioB. Camonomodue. Onenka (pakTaabHBIX pazMepHocTel. [lapHas
KoppensinuonHast  ¢yHkuus.  Ilepkomsuus  (mportekanue).  ®DpaxTtambHas ~— pa3MEpHOCTb.
['eomerpuueckoe mnpotekanue. I[Iporexkanne u Qa3oBble mepexoasl BToporo poaa. Kmacrepst
KOHEYHBIX pa3MepoB Ha Iopore mnporekaHusd. PpakraiabHas pa3MEPHOCTb IEPKOJIALMOHHOIO
kiacrepa. [Iporexkanne Ha pemerke bere. IIporexkaHne W peHOpMalIM3alMOHHAs TpyMIa.
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Arperamus. Knacrep-knacrepnass arperauus. Mogens Burrena-Cannepa nud¢y3noHHo -
KOHTpOJMpyeMoii arperaiui. @pakTaibHblid aHAJIU3 TOITYIPOBOJHUKOBBIX CTPYKTYP..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. 2. DddexTuBHBIC pagrychl HOHOB. OHHBIC paguyCchl XUMUYECKUX; DJIEMEHTOB. THITBI
XUMUYECKUX CBsi3ed. CTPYKTYpHBIN TUI EPOBCKUTA, IIITUHEIH, TpaHaTa, ajiMasa;
2. 7. ATomHBIC U MOJIEKYJIIpHBIE opOuTany. [[oBepXHOCTh MOHOKPHCTAJIIOB U
HaHOKJIacTepoB. [IpruMecHbIe aTOMBI Ha TOBEPXHOCTH;
3. 6. IIporao3upoBaHue MOBEICHUS CBOMCTB HAHOKPUCTAILIMYECKUX TOJTYIIPOBOJHUKOBBIX
MarepuanoB. DopMHpPOBaHKE HAHOKIACTEPOB. TBEPAOTEIHHBIE XUMUYECKUE PEAKIINY;
4. 5. CBs3b 2JEKTPOHUKU U KBaHTOBOM (pusuku. [loHATHE O MOTEHIIMATBHBIX SIMaX U
Oapbepax. MukpoyacTuiia B IpsIMOYTOJIbHOM IIOTEHLMAIBHOH SIME;
5. 4. CuMMeTpus KpUCTAIUIOB M Ki1acTepoB. ToueuHbie rpyiibl. BosiHOBBIE (YHKIHY C
YY4ETOM CUMMETPHH OJMKANUIIIero OKPYKEHHUsS B KPUCTAIUIAX U KJIacTepax;
6. 3. IloBepXHOCTh MOHOKPUCTAJIIIOB, HAHOKJIACTEPOB.. Da30BbIE U CTPYKTYpPHBIE COCTOSIHUS B
YIBTPAIUCIIEPCHBIX cpeax. [[OMOreHHass KpucTauin3aus yabTpaauclepCHBIX YaCTHII,
7. 1. YcnoBHas kinaccudukaius MmaTepuanios o pazmepy D uactun (3€pen). Bzaumopeiictsue
YaCTHUIl. DMIIMPUYECKHE MOTEHIIMAIBI B3aUMOJICHCTBUS;
8. 8. KonmnuecTBeHHbIE XapaKTEPUCTUKHU Xaoca. PpakTaibl U CI0KHAs YHOPSAI0YEHHOCTD.
O®pakraisl U sBIeHUS pocta. J[poOHas pazMepHOCTh. OCHOBHBIC KOHIETITUH (PPaKTAIIOB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopivie KoHCyIbmayuy no Kypcosomy npoexkmy/pabome (KIIP)

1. KoHcynpranuum HampasieHbl Ha BBIIOJHEHHE pa3/ielOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TpyHIOBbIE
KOHCYJIbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAacTHW pAcUETHBIX 3aJaHUM pasjaena
"OCHOBHBIE IOHATHS HAHODJIEKTPOHUKH"

2. KoHcymbranmuu HampaBJeHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOTO TPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee BaKHbIE 4YAacTHU pAcUYETHBIX 3aJaHUM pasjaena
"KonneHcupoBaHHas cpezia, JUCIOKALMU, aTOMHOE U MOJIEKYJIIPHOE YIIOPSAOYEHUS "

3. Koucynpranmum HampaBleHbl Ha BBIOJIHEHHE pa3lelioB KypPCOBOTO IMPOEKTa IIOA
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE YAacTHW pAcUYETHBIX 3aJaHUM pasjaena
"PacnipocTpaHeHHbIE BHJBl KpUCTAIOrpaUYecKUX pEelIeTOK, CaMOOpraHu3alus B
TBEPJBIX Tenax"

4. KoHCynbTaluu HaNpaBieHbl Ha BBIMOJIHEHUE pa3elioB KYypCOBOTO IpPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoBbIe
KOHCYJIbTAllMM pa30uparoTcss HauOojiee BaKHBIE YaCTH PAcUETHBIX 3aJaHui paszerna
"CBsI3b DJIEKTPOHUKM W KBAHTOBOM (U3MKH, MPOCTEHIINE BHAbI HHU3KOPAa3MEPHBIX
00BEKTOB"

5. Koncynbranmm HampaBiieHbl Ha BBIIOJHEHHE pa3/ieJIOB KypCOBOIO MPOEKTa MOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTalluM pa3duparoTcs HauOosiee BaKHbIE YacTH pacUYETHBIX 3aJaHuil pasjaena
"OCOOEHHOCTH CTPYKTYPHI M CBOMCTB, CBSI3aHHbIE C MaJIbIM pa3MepPOM YacTHIl"
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KoHcynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYIIIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"MUKPOCTPYKTypa M CBOMCTBa HaHO KPHUCTAUIMYECKHX MaTEPHAIOB, HAHO KEpamMHKa M
HAHO KOMITO3UTHI"
KoHcynbTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpyNIOBBIC
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaKHbIE YacTH PACUETHBIX 3aJaHUN paszelia
"IloBepxHOCTHBIE sIBIEHUSA"
KoHcynbTanum HampaBieHbl Ha BBIIIOJHEHHE pPAa3JeioB KypCOBOIO TPOEKTa IIOJ
PYKOBOJCTBOM HacTaBHUKa (mpemnojaBarensi). B pamkax dYacoB Ha TpyNIOBBIC
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaKHBIE YacCTH PACUETHBIX 3aJaHUN paszelia
"DHTpomnus B HEYNOPSIIOYEHHBIX cucTtemax”

I'pynnosvie koncyromayuu no pazoenam oucyuniutvt (I'K)

OO6cyxxnenre MaTepualioB 1o Keiicam pazjena "OCHOBHBIC MOHATHS HAHOAJIEKTPOHUKU"

OO6cyxnenue mMatepualioB 1o keiicam paszzaena "KoHaeHcHpoBaHHAs cpena, AUCIOKAIUH,

aTOMHOE U MOJIEKYJISIPHOE YHOPSAAOUYEHUS"

OO6cyxnenne MaTepuajoB 1o  Kedcam  pazgena  "PacmpocTpaHeHHbIE — BHJBI

KpUCTAITOrpauIecKuX pemeToK, CaMOOpPTraHn3alus B TBEPAbIX Tenax"

OO6cyxnenne MaTepuanoB Mo keiicam pasjena "CBs3b AIEKTPOHUKU U KBAaHTOBOM (M3UKH,

MIPOCTEHNIINE BUbI HU3KOPa3MEPHBIX 0OBEKTOB"

OO6cyxnaeHue MaTepualoB 1o keiicam paszznena "OCOOEHHOCTH CTPYKTYpbl U CBOMCTB,

CBSI3aHHBIE C MAJIBIM Pa3MEPOM YacCTHLL"

OO6cyxneHne MarepualoB IO Keiicam pasnena "MUKpPOCTpYKTypa U CBOHCTBAa HaHO

KPUCTAIJINYECKUX MaTepUaioB, HAHO KEpaMUKa U HAHO KOMIIO3UTHI"

O6cyxenre MaTepuanos Mo keiicam pasaena "[loBepxHOCTHBIC sBIEHUS"

OO6cyxieHne MaTepuaios Mo Keiicam pasjena "IHTponus B HEYNOpPsAJOUYEHHBIX cucTeMax "
Hnousuodyanvuvie koHcyiomayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuu npoBosTes 1o pazzaeny "OCHOBHBIC TOHSATHS HAHOAJIEKTPOHUKH"

Koncynpranuun mnposogsarcss no paszneny "KoHaeHcupoBaHHas cpena, JUCIIOKAallWy,

aTOMHOE U MOJIEKYJISIPHOE YIOPSAA0UEHUS"

Koncynpranun IIPOBOASTCS 1o pazneny "PacnipocTpaHeHHbIE BH/IBI

KpUCTAJJIOTpapUUECKHUX PElIeTOK, CaMOOPraHu3alks B TBEPAbIX Tenax"

Koncynbranuu mnpoBojsaTcss mo paszeny "CBsi3b 3JEKTPOHMKM M KBAHTOBOM (PHU3MKH,

MPOCTEHIINE BUbI HU3KOPa3MEPHBIX 00HEKTOB"

Koncynbranuu npoBogsres no paszneny "OcoO0eHHOCTH CTPYKTYpPbI U CBOMCTB, CBA3aHHBIE

C MaJIbIM pa3MepoM yacTuil"

KoHcynpranmm mnpoBozaarcs 1o pasfgeny "MHKpOCTpyKTypa M CBOWMCTBA HaHO

KPUCTAININYECKUX MaTepraioB, HAHO KepaMUKa U HAHO KOMIIO3UTHI"

KoHncynpranuu nposoasarcs no paszaeny "lloBepXxHOCTHBIE SBICHUS"

KoHcynpTanum npoBoasTcs 1Mo pas3aenny "OHTpOIUs B HEYOPSI0YEHHBIX cucTeMax "
Texywuii konmpoas (TK)

KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOTHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3zeny "OCHOBHBIE TOHATHS HAHOAIEKTPOHUKH"
KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MeponpusThuil mno pasneny "KonneHcupoBaHHas cpena, IUCIIOKAalLUy,
aTOMHOE U MOJIEKYJIIPHOE YIIOpsiAoueHus"

KoHcynpTanumu HanpasiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBIIOJIHEHUS
KOHTPOJIBHBIX MEpOIPHUITHI o pasaeny "PacnipocTpaHeHHbIE BUJIBI
KpHUCTaIOrpauuecKux pereTok, CaMoOOpraHn3alus B TBepAbIX Tenax"
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4. KoHCynbTallUM HaIIpaBJIEHbl Ha MOJIYYEHHE WHIMBUIYAIbHOIO 3aJaHUs JUIsl BBIIOJIHEHUS
KOHTPOJIBHBIX MEpONpUATH 10 pazneny "CBs3b SJEKTPOHUKA M KBAaHTOBOH (DHU3WKH,
IIPOCTEHNIINE BUBI HU3KOPa3MEPHBIX 00BEKTOB"

5. KoHcynbranuu HampapieHbl Ha MOJy4YEeHHE WHIUBHYaJIbHOIO 3a[aHUS JJIsl BBIIIOJIHEHHS
KOHTPOJILHBIX MEPONPUATHI 110 pa3aeny "OcoO0eHHOCTH CTPYKTYPHI M CBOMCTB, CBS3aHHBIC
C MaJjbIM pa3MepoM yactuir”

6. KoHcynbranuu HanmpaBieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX ~MEpPONpHUATUM 1o paszaeny "MHUKpPOCTpYKTypa H CBOMCTBa HAaHO
KPUCTAININYECKUX MaTepUasoB, HAHO KEpaMUKa U HAHO KOMIIO3UTHI"

7. KoHcynpTanuy HampapJeHbl HA MOJyYEeHUE MHAWBUIYAIBHOTO 3a/laHUs ISl BBIIIOJHEHUS
KOHTPOJIbHBIX MEPONIpUATHI 110 pa3aeny "IloBepXHOCTHBIE SABICHUS"

8. KoHcynbranuu HanpapieHbl Ha MOJIy4€HHE WHIAMBUYaIbHOIO 3aJaHUS AJIS BBITOJHEHUS
KOHTPOJIbHBIX MEPOIIPUATHI 110 pa3zeny "DHTPONUs B HEYHOPSAOYEHHBIX cucTeMax"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena qucrumniuas (B

OreHouHOE CpE€ACTBO

Konant
JUCLIUATIIINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WH/INKAaTOPOB
(B COOTBETCTBUU C pazjesoM 1) 1]2]3]4]5]6[7]8
3HaTh:
1 BIMsHME cOCTaBa Ha CBOMCTBA Tectupoanue/Km-1 Tect Ne 1. 'eomerpuueckue
HaHOMAaTEPHUaIOB; NA-1nk-3 + IIPEAECIIbl YCTOMYUBOCTHU CTPYKTYP C pa3InYHbIMHU
KOOPIMHAIIMOHHBIMU YHCIaMU
2 BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha TectupoBanue/Km-1 Tect Ne 1. ['eomerpuueckue
CBOWCTBA HAHOMATEPUAJIOB; N-1nx-3 + npesesnbl yCTOWYMBOCTH CTPYKTYP C Pa3InYHbIMU
KOOPJMHAIIMOHHBIMU YU CIIAaMU
3 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, TectupoBanune/Km-1 Tect Ne 1. ['eomeTpuyeckue
(a3oBbIe MpeBpaIIeHUs] B HAHOMaTepHUaIax NA-1nk-3 + | + npeenbl yCTOMUMBOCTH CTPYKTYP € Pa3iMuHbIMU
KOOPIMHAIIMOHHBIMH YHCIaMU
6 BIIMSIHME pa3MEpOB KJIaCTEPOB HA CBOMCTBA KonTponbnas pabora/KM-3 Tect Ne 3.
HaHOMAaTEpPHUAJIOB; N-2nx-3 + KBanToBbIe uncna u 0003HaUEHHUE
HHEPreTUYECKUX YPOBHEH.
4 OCHOBHBIE THUIIBI IOJYTTPOBOJHUKOBBIX KonTponbnas padora/KM-2. Tect Ne 2. dusnko-
MaTEpUaIOB U HAHOMATEPUAJIOB MaTeMaTHYeCKUe OCHOBBI TU(PHY3UH.
HEOpPraHUYecKol (MeTa/NInYeCKuX 1 N-2nk-3 +
HEMETaNTNYECKUX ) U OpraHuYeCKOn
(OTMMEPHBIX, YIIIEPOJHBIX) MPUPOIBI
S TEHJAEHUNH PAa3BUTUS COBPEMEHHOMN V203 + |+ KonTponbnas padota/KM-2. Tect Ne 2. dusnko-
HAHO3JIEKTPOHUKH MaTeMaTH4ecKue OCHOBBI Tuddy3un.
7 knaccu(UKaluo HaHOMaTepHUajIoB Konrtponsnas pabora/KM-3 Tect Ne 3.
N/I-2nx-3 + | + KBanToBbIe uncna n o003HaueHNE
HHEPreTUYECKUX YPOBHEM.
Ymersb:
1 paccuuThIBaTh TemIopu3nUeCcKue Konrponsnas pabora/KM-4 Tect Ne 4.
XapaKTePUCTHKU MOIYIPOBOAHUKOBBIX HAHO V-1 + KBaHTOBBIE SIMBI M CBEPXPELIETKH.

MaTCpHraJIOB JJIA pa3JINIHbIX o0racTeit ux
HUCITIOJIB30BaHUA

26




2 UHTEPHPETUPOBATH AEKTPOPHUINUECKIE

Kontponbnas padora/KM-4 Tect Ne 4.

XapaKTEPUCTUKU IMOJIYIIPOBOJHUKOBBIX U N-1nk-3 KBaHTOBBIE SIMBI U CBEPXPELIETKH.

JUAJIEKTPUYECKUX HAHOMATEPUAJIOB

3 paccuuThIBATh ANEKTPUUYECKUE Konrponsnas padora/KM-5 KontponbHas

XapaKTEPUCTUKH MOJTYITPOBOJHUKOBBIX HAHO pabota Ne 1 [TocTpoeHue 3eMeHTapHOM STUCHKHU

MaTepHaJIOB I PA3IMYHBIX 00IacTeH NX WN-1nx-3 U pacyeT MEXaTOMHBIX PaCCTOSHUM s

HCIIOJIb30BaHUS HauboJsIee YacTo UCTIOIb3yEMbIX
I10JIYTIPOBOJTHUKOBBIX U OKCHJIHBIX KPUCTAJIJIOB.

6 paccuuThIBaTh MEXAHUYECKHUE Kontponbnas pabora/KM-7 KonTposbpHas

XapaKTEPUCTHKH IOIYPOBOAHAKOBbIX HAHO VT2 pabota Ne 3 DHepreTuyeckrue ypoBHU

MaTepUasIoB sl pa3IUYHBIX 00JIacTeil ux MIPUMECHBIX HOHOB B OKCUJHBIX KpUCTAJLIaX.

HCII0JIb30BAaHUS KBaHTOBBIE UnCIa.

4 00BSACHATHh Ha OCHOBE (hPHU3UKO- Kontponbnas pabora/KM-5 KonTposbHas

MAaTE€MaTHYECKUX MOJEJIEH XapaKTepUCTUKH pabota Ne 1 [locTpoenue 3neMeHTapHON SYeUKu

MIOJIYITPOBOJIHUKOBBIX HAHOMATEPHUAJIOB N-2nk-3 U pacyeT MeXaTOMHBIX PACCTOSIHUH AJis
HauboJIee YacTO UCIOIb3yEMbIX
MTOJIYITPOBOJIHUKOBBIX M OKCUJHBIX KPHUCTAJUIOB.

5 BbIOMpATh HAHOMATEPUAJIbl, a TAKKE ITpoBepounas pabora/KM-6 KontponbHas

TEXHOIIOTHYECKHE MPOLIECCHI UX MSTOTOBIICHUS | 1, =23 pabota Ne 2 TBepJoTe/IbHBIE XMMUYECKHE

JUIS pellieHus 3a1a4 npodeccnoHanibHON peakuuu. Pemenue ypasaenus nuddysuu B

JESTEIbHOCTH IIPUCYTCTBUU XUMUYECKUX PEAKIUIL.

7 aHaNU3UPOBATh TOIOXUMUYECKUE pEAKLINN Konrponsnas pabora/KM-8 KontponbHas

MIPU CO37[aHUU HAHOMATEePUaIOB N-2mk-3 pabota Ne 4. OcHOBHBIE METO/IBI pacueTa

ATOMHBIX U MOJICKYJIIPHBIX 0p6I/ITaJ'IeI7L
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-5 Kontponbaas padota Ne 1 [Toctpoenue 3iaeMeHTapHON SYEHKH U pacueT
MEKaTOMHBIX PAaCCTOSIHUM JIsl Han0oJiee YaCcTO UCIOJIb3YEMBIX MOTYIPOBOJHUKOBBIX U
oKcuIHbIX kpuctaiuioB. (Kontponbhas pabora)
2. KM-7 KontpospHas padota Ne 3 DHepreTnueckre ypoBHU IPUMECHBIX HOHOB B OKCHTHBIX
kpucrtamuiax. Ksantossie uncna. (Kourposbnas padora)

Dopma peanuzaruu: [lncemennas pabota
1. Km-1 Tect Ne 1. 'eomeTpuueckue npeaensl yCTOMUMBOCTH CTPYKTYP € pa3iIMuHbIMU
KoopauHannoHHbIMU yrciiamu (TectupoBanue)
2. KM-2. Tect Ne 2. ®usuko-maremarndeckue ocHOBbI quddy3uu. (KonTpoiasHas pabora)
3. KM-3 Tect Ne 3. KBantoBble unciia u 0003HaU€HHUE YHEPTEeTHUECKUX YPOBHEH.
(KontponpHas pabota)
4. KM-4 Tect Ne 4. KBanToBble siMbl 1 cBepxpeméTku. (KonTponsHas padora)
5. KM-6 KontposabHas padora Ne 2 TBepaoTenbHble XUMUYECKUE peakiuy. Pemenue
ypaBHeHus quddy3uu B IpUcyTcTBUM XUMHUeckux peakuuid. (IIpoBepounas padota)
6. KM-8 KonTposabHas padota Ne 4. OCHOBHBIE METO/Ibl pacueTa aTOMHBIX U MOJIEKYJISPHBIX
opoutaneii. (KonrponpHas padoTa)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Nes)

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bopucenko, A. . Xumust 1 TEXHOJOTHsI TOHKMX HEOPTraHWYECKHUX IUICHOK : KOHCIIEKT JIEKIUH /
A. U. bopuceunko, JI. B. Hukonaea, Jlenunrpaackuii TexHonorud. uH-T uM. Jlencosera . — JI. : [6.
n.], 1973 .- 83 c;

2. I'yces, A. U. Hanokpucrannnyeckue marepuainsl / A. W. I'yces, A. A. Pemmniens . — M. :
dusmataut, 2000 . — 224 ¢. - ISBN 5-922100-75-0 .;

3. Bopucenko B. E., Bopo6rseBa A. U., YTkuna E. A., lanumtok A. JI.- "HaHosnekTpoHuKa: Teopus
u npaktuka', (4-e, uzn.), Usnarenncrso: "Jlabopartopus 3uanuit", Mocksa, 2015 - (369 c.)
http://e.lanbook.com/books/element.php?pll_id=84103.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

. C0 "ITpomerei";

Dr.Web;

. Micro-Cap;

. Jupiter Notebook;

. GPSS World Student;

. Jupyter.

O ~NOUTAWN —

. Office / Poccuiickuii makeT 0pUCHBIX MPOTPaMMm;
. Buneoxkondepenmuu (Maitaa, Coepmxas, BK u np);

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. HanmoHanbHas dJ1eKTpOHHas Oudmoreka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMeeHus

Homep aynuropun,
HanMeHOBaHHUe

OcHalienue

Y4eOHble ayIUTOPUH AJIs
MIPOBEICHUS JICKITMOHHBIX

E-302, YueOHas
ayauTopus kag.

napTa co CKaMbeid, CTOJ MpernoaaBares, CTOI
y4eOHBIH, CTYJI, IOCKAa MEJIOBast

3aHATUHN U TEKYLLEro "OTOMK"
KOHTPOJISI
YueOHbIe ayAUTOPUH IS E-305, Aynutopus pabouee MeCTO COTPYIHHKA, CTEIUIAX JIJIsi
IIPOBEJICHUS JUTSl IPOBEJICHUS XpaHEeHUs] UHBEHTapsl, CTOJ IPErno1aBaTes,
MPaKTUYECKUX 3aHATHH, JEKUIMOHHBIX U CTYJ1, BeLIAJIKa JIJIsl OJI€XK1bl, 000pYyAOBaHNE
KP u KII MPaKTUYECKUX CIEMaIN3UPOBaHHOE
3aHITUN

YyeOHble ayAUTOPUH IS
IIPOBEICHUS
71a00paTOPHBIX 3aHATUH

E-305, Aynurtopus
JUISL IPOBEJICHUS
JIEKLINOHHBIX U
MPaKTUYECKUX
3aHATUN

pabodee MeCTo COTPYAHHKA, CTEIIAX JUIs

XpaHEHUs] UHBEHTAapsI, CTOJ IIPETo1aBaTels,

CTYJ1, BEeIIaJKa JIJIsl OJICXKIbI, 000pyAOBaHUE
CreIUaTu3uPOBAHHOE

VY4eOHble ayAUTOpUH IS
MIPOBECHUS
IIPOMEKYTOUHON
aTTecTaluu

E-305, Aynutopus
U1l IPOBEICHUS
JIEKITMOHHBIX U
MPAKTUYECKUX
3aHATUN

pabodee MeCTO COTPYIHUKA, CTEIIAX JUIs

XpaHeHUsl UHBEHTaps, CTOJ MPerno/iaBaTes,

CTYJ1, BeLIAJIKa JIJIsl OJI€XK1bl, 000pYyAOBaHNE
CHelHaTu3UPOBAHHOE

ITomemeHus s
CaMOCTOSITENIbHOM paboThI

E-310, JlucrieiHbli
kiace kad. "OTOMK"

CTOJI IIPENOAABATENS, CTOJ, CTYJI, BEIIAIKa
JUTSL OJIEX B, JOCKA MEJIOBas,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHas MepeBUKHasi, HOYTOVK,
KOMIIBIOTEP MEePCOHANBHBIN, Y4eOHO-
HaTIIHOE Tocooue

ITomentenus mis
KOHCYJIbTUPOBAHHMS

E-305, AynuTtopus
TUTST IPOBEICHUS
JEKIIMOHHBIX U

pabodee MeCTO COTPYAHHKA, CTEIIAXK JUIS
XpaHEeHHs] UHBEHTApsI, CTOJ TIPETI01aBaTeIs,
CTYJI, BelIaJIKa JIJIsl OJIeXKIbI, 000pyOBaHUe
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MPAKTUYECKHUX CIeIUaTU3UPOBAHHOE
3aHATHI
IMTomemenus misa E-302/1, Cxian CTOJI
XpaHeHus: 000pyIOBaHUS "OTOMK"

1 y4eOHOro MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Ddu3NYECKUE OCHOBEI IMOJYIIPOBOOAHHUKOBBIX HAHOMATCPUATIOB

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Kwm-1 Tect Ne 1. ['eomerpuueckue nmpeaenbl yCTOMYUBOCTH CTPYKTYP C pa3IHIHBIMU
KOOpPAMHAIIMOHHBIMU YyKciiamu (TectupoBaHue)

KM-2 KM-2. Tect Ne 2. ®uzuko-maremarudeckue ocHoBbI Auddy3un. (KonTposbHas padora)

KM-3 KM-3 Tect Ne 3. KBanToBbIC 4ncia 1 0003HaYCHHE SHEPreTHUeCKuX ypoBHEH. (KonTponsHas
pabora)

KM-4 KM-4 Tect Ne 4. KBantoBsie simbl U cBepxpeméTku. (KontponbHas pabora)

KM-5 KM-5 KontponbHas padota Ne 1 [Toctpoenue aeMeHTapHON SYSHKH U pacyeT MEeKaTOMHBIX
paccTosiHUM U1 Haubosee YacTo UCOIb3YEMbIX MOTYIPOBOAHUKOBBIX U OKCHIHBIX
kpuctamioB. (KoHTposibHast pabota)

KM-6 KM-6 Kontpomnbnas padora Ne 2 TBepaoTensHble XUMUYECKHE peakiuu. Perenue ypaBHeHUS
g dy3un B IpUCyTCTBUH XUMHUYeckux peakiuil. (IIpoBepounas pabdora)

KM-7 KM-7 KouTponbHas pabota Ne 3 DHepreTuyeckue ypoBHH PUMECHBIX HOHOB B OKCHUTHBIX
kpucrtamuiax. Ksantossie uncna. (Kourposnbnas pabora)

KM-8 KM-8 KouTponbHas padota Ne 4. OcHOBHBIE METO/IbI pacueTa aTOMHBIX U MOJIEKYISPHBIX
opb6utaneit. (KontponbHas padota)

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

Hnanexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 1 2 3 4 5 6 7 8
paznena Henens 2 4 6 8 10 12 14 16
KM:
1 (1) OcHOBHBIE TOHATHS
HAHOJICKTPOHUKH
11 (1) OcHOBHBIE TOHATHS +
' HAHOD3JIEKTPOHUKHU
(2) KonnencupoBanHas cpena,
2 JMCIIOKAI[UHA, aTOMHOE U

MOJIEKYJISIPHOE YIOPSAOYEHMS

(2) KonnencupoBanHas cpena,
2.1 JIMCIIOKAIIUH, aTOMHOE U + +
MOJICKYJISIPHOE YIOPSIOYCHIS

(3) PacpocTpaneHHbIe BUABI
KpUCTAIIIOrpapuuecKux
pEeLIETOK, CAMOOPTraHU3aIHs B
TBEPJIBIX TEIaX

(3) PactipocTpaneHHbIE BUTBI
KpUCTaIIorpadguueckux
PEeIIETOK, CAMOOPTaHU3aIH B
TBEPJBIX TeIax

3.1

(4) CBs13b DNEKTPOHUKH U
KBAaHTOBOHM (PM3UKH, TPOCTEHIIIHE
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BU/JIbI HU3KOPA3MEPHBIX 0ObEKTOB

4.1

(4) CBs13b 2IEKTPOHUKH U
KBAaHTOBOH (DM3UKH, IPOCTEUIIIHE
BUJIbl HU3KOPa3MEPHBIX 00BEKTOB

(5) OcobGeHHOCTH CTPYKTYPHI U
CBOICTB, CBSI3aHHBIC C MaJIbIM
pa3MepoM YacTHI

5.1

(5) OcoGeHHOCTH CTPYKTYPHI U
CBOICTB, CBSI3aHHBIC C MAJIBIM
pa3MepoM Y4acTHIl

(6) MukpocTpykTypa 1 cBOHCTBa
HAHO KPUCTAIIMYECKUX
MaTepuasioB, HAHO KEpaMUKa U
HaHO KOMITO3UThI

6.1

(6) MukpocTpyKkTypa 1 cBOHCTBa
HAHO KPUCTAIJIMYECKUX
MaTepuasioB, HAHO KEpaMUKa U
HaHO KOMITO3UThI

(7) IloBepXHOCTHBIE SIBJICHUS

7.1

(7) IloBepXHOCTHBIE SIBJICHUS

(8) OuTponus B
HEYIOPSIOYCHHBIX CUCTEMAaX

8.1

(8) OuTponus B
HEYIOPSIOYCHHBIX CHCTEMAaX

Bec KM, %:

10

15

10

15

10

15

10

15
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