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

Bnageney, XonogHbin [.C, o

[IpenomaBaTelib NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit

(LOIKHOCTB) (mozmucs) (pacmudpoBKka HOIIHCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
MpOrpaMMbI Wpenmnpakatop ___|RObac9dac-KholodnyDS-6393810 J.C. XonoaHpli
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHUE)

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
CeesieHun o Bnagensue U3N M3aK

3aBeyIOIIMI BBITYCKAIOIICH

Bnageney CnaBWHCKWIA A.3. o
Ka(bez[pbl WaeHTudHKaTop R99b3b9%ab-SlavinskyAZ-c08f5214 A.3. CHaBHHCKI/H/I
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBoeHMs JMCHMIUIMHBI. M3ydyeHHE (U3NYECKHX OCHOB  IOJYHNPOBOJHHKOBBIX
HaHOMATepHajioB, (OpMUpOBaHME 3HAHMH B OOJIACTH COBPEMEHHBIX TEHACHUUH  Ppa3BUTHUSA
HAHODYJICKTPOHUKUA. DPOpMHpPOBAaHHME HAYYHOM OCHOBBI JUISI OCO3HAHHOIO M LEJICHANPABICHHOIO
UCTIOJIb30BaHUSl  MOJNYYCHHBIX 3HAHUW TpPH CO3JaHUM DBJEMEHTOB, TPUOOPOB U  YCTPOWCTB
MUKPOJJIEKTPOHUKU ¥ HAHODJIEKTPOHUKHU

3agauu AMCUMIIMHBI

- 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 (PU3NIECKUX OCHOBAX HAHOIIEKTPOHUKH,
3aKOHOMEPHOCTSIX ¥ MEXaHU3MaX MepeHoca HOCUTENCH 3apsia B CHCTEMaX IOHWKEHHOW Pa3MEPHOCTH,
00 DJIEKTPUYECKHUX, ONTUIECKUX, MATHUTHBIX, MEXaHMUECKUX CBOMCTBAX HU3KOPA3MEPHBIX CHCTEM.

dopmMupyembie Y 00yJaromerocs KOMneTeHuMu 1 3arUIaHUPOBAHHBIC Pe3yJibTaThl 00y4eHHs 110
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHus

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEACHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBICHUSA
MaTepHaJIOB AJIEKTPOHHOU
TEXHUKH, MUKPO- U

N -1nk-3 3HaeT 6a30BbIe
TEXHOJIOTUYECKHE MPOIIECCHI
H3TOTOBJICHUS MAaTCPpUAIOB
AIIEKTPOHHON TEXHUKU, MUKPO-
¥ HAaHODJICKTPOHUKHU

3HATh:
- 2 BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOMCTBAa HAHOMATEPHUAJIOB;.

YMETh:
- 2 UIHTEpIPETUPOBATD
ANIEKTPO(U3NIECKHE XapaKTEPUCTUKU

HAHODJICKTPOHHUKH
HOJ'IyTIpOBOI[HI/IKOBBIX )41 I[I/ISJIGKTPI/I‘-IGCKI/IX
HaHOMaTEPHAJIOB.

[1K-3 Criocoben 3HATh:

Y4aCTBOBATh B IIPOBCACHUHN
TCXHOJIOTHYCCKHNX
MponeCCOB N3TrOTOBJICHUA
MaTcpHuaJioB SHCKTpOHHOfI
TEXHUKH, MUKPO- U
HAHOJ3JICKTPOHUKU

NJI-2nk-3 3HaeT 00 u3uko-
XUMHYECKHX OCHOBax 9
TEXHOJIOTUYECKUX MPOIECCOB
U3TOTOBIICHHS MAaTEPHAIIOB
DJIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJICKTPOHHKH

- 3 3aKOHOMEpPHOCTHU
CTpPYKTypooOpa3zoBanusi, pazoBbie
MpeBpalleHys] B HAHOMaTepuaiax.

YMETh:

- 3 paccUMTHIBaTh 3JIEKTPUUECKHE
XapaKTePUCTUKH MOITYIPOBOIHUKOBBIX
HAHO MaTepHAaJIOB JIJISl Pa3INYHBIX
o0acTeil UX UCIOJIb30BAHHUS.

T1IK-8 criocoben
OCYIIECTBIISATh
OpraHu3aIio 1

N /1-5nk-s 3akaroueHus o
11€J1€CO00Pa3HOCTH BHEAPEHUS
HOBBIX TEXHOJIOTHYECKUX

3HaThb.
- 4 OCHOBHBIC TUIIBI MOJIYIIPOBOAHUKOBBIX
MaTCpHraJioOB U HAHOMATCPUAJIOB




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

KOMIICTCHIINHU HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
IIPOBEACHUC IIponecCoOB IMMPOU3BOACTBA HCOpFaHquCKOfI (MeTaJ'IJ'II/ILICCKI/IX n

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

U3JIEIIMA MUKPO3JIEKTPOHUKH U
000py10BaHUS HA OCHOBaHUU
AKCIIEPUMEHTAIBbHBIX JTaHHBIX

HEMETAJUIMYECKUX ) U OPraHUYECKOU
(TOMMMEpHBIX, YIIIEPOIHBIX ) IPUPOIBI.

YMETb:
- 4 00BACHATH HAa OCHOBE (PUBUKO-
MaTeMaTHYeCKUX MOeIel

MUKPODJIEKTPOHUKHA XapaKTEPUCTUKU MOJIYIIPOBOAHUKOBBIX
HAaHOMAaTEPHAJIOB.
[1K-8 criocoben 3HATD:

OCYILIECTBIISITh
OpTraHHU3aIHI0 U
pOBE/ICHHUE
9KCIIEPUMEHTAILHBIX PadoT
1o 0TpabOTKe U BHEIPECHUIO
HOBBIX MaTE€pPHAJIOB,
TEXHOJIOTUIECKUX
MPOLIECCOB U 000PYAOBAHUS
MIPOU3BOACTBA U3AECITUI

NJ1-6nk-8 AHAINU3 BIUSHUS
MapaMeTpoOB U PEKUMOB
TEXHOJIOTHYECKUX OIeparui
MPOU3BOACTBA U3IECITUN
MHUKPOAJICKTPOHUKHU Ha
rapaMeTpbl Ka4ecTBa OMBITHBIX
00pa3IoB U3AEIHI
MUKPO3JIEKTPOHUKH

- 5 TEeHICHIIMU Pa3BUTUS COBPEMEHHOM
HAHORJIEKTPOHHUKH.

YMETh:

- 5 BBIOMpaTh HAHOMATEPHAJIbI, a TAKXKE
TEXHOJIOTHYCCKHUEC ITPOLCCCHI UX
U3TOTOBJICHHS JJIS pEILICHNUS 3a/1a4
pohecCuOHANBHON e TENbHOCTH.

MHUKPOAJICKTPOHUKH
ITK-8 cmocoben N/I-7rx-s AHamu3 1 3HATh:!

OCYILECTBIIATh onpeie/ieHHe IPHYUH - | BIMsAHME cOCTaBa HA CBOMCTBA
OpraHu3aluio u OTKJIOHEHHS TapaMeTPOB HaHOMAaTCpHUaJiosB;.

MIPOBE/ICHHE TEXHOJIOTHYECKUX Olepanui

SKCTIEPUMEHTAIBHBIX pa0OT | MPOU3BOJICTBA U3CIIUMA YMETb:

M0 OTPabOTKE U BHEJPEHUIO
HOBBIX MaTCpHaJIOB,
TEXHOJOTHYECKHIX
MIPOIIECCOB U 00OPYIOBAHMS
MIPOM3BOJICTBA U3ACIUI

MHUKPOIIIEKTPOHUKH OT
3aJaHHEIX

- 1 paccuuThIBaTh TEIIIOPUINYECKUE
XapaKTEPUCTUKHU MOIYIIPOBOIHUKOBBIX
HaHO MaTEPHUAIIOB JUISl Pa3JIMYHBIX
o0acTeil UX UCIOIB30BaHMUS.

MHUKPODJIEKTPOHUKH
[1K-8 ciocoben NJ-8nk-8 AHaNU3 pe3yabTaToB
OCYIIECTBIIATh MIPOBEICHUS

OpraHu3aIuio U HKCIEPUMEHTAIBHBIX PadOT B
IPOBEJICHUE o0J1acTu MPON3BOJICTBA

9KCHEPUMEHTAIBHBIX PAOOT
10 0TPabOTKE U BHEJPEHHUIO
HOBBIX MaTepHaJIOB,
TEXHOJIOTHIECKUX
IPOIIECCOB U 000PYIOBAHUS
MPOU3BOACTBA U3JAECTUI

156631 (5130505 MUKPOIJICKTPOHUKHU

MHUKPOAJIEKTPOHUKH
[TK-8 criocoben NJ1-15nk-8 AHanu3 nepeioBbIxX
OCYILECTBIISAITh pa3paboTok B 001acTH
OpTaHM3aLUIO U TEXHOJIOTUI 1 000PYyIOBaHUS
poBe/IeHUE JUIS IPOM3BOJICTBA U3/IEIUN

9KCIIEPUMEHTAIIBHBIX PadoT

MHUKPO3JIEKTPOHUKHU




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

110 OTPabOTKE U BHEAPECHUIO
HOBBIX MaTCpHaJIOB,
TEXHOJOTUIECKUX
MPOIIECCOB U 000PYAOBAHUS
HPOU3BOJICTBA U3CTHIA
MHUKPOAJICKTPOHUKH

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM INpo(ecCHOHAIBbHOW 00pa3oBaTeiabHON Iporpamme
Hanotexnosnorus B anexkrponuke (nanee — OIIOII), nanpaBnenus noaroroku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHUKA, YpOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OaKanaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MojrydeHHbIE P OCBOCHUH JTUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALNOHHON PabOTBHI.




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
000pyIOBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoekT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOHUT pacder
CIIeYIONINX TTOKa3aTelNei:

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3auTe J1ab. paboTh
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3a1aHus HaIlpaBiIeHa
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OCHOBHBIE IOHATHS HAHOAJIEKTPOHUKH"
MaTepuainy. JJOmoHUTETbHO CTYACHTY
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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TIOHSATHSI HAHORJIEKTPOHHUKH U MOJrOTOBKA K
KOHTPOJILHOM padoTe

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

I10020mogKa K npaKmu4ecKum 3aHAMUAM:
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
crenyromniee 000pyI0BaHHE:
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBHbBIE IOHATHS HAHOJJIEKTPOHUKH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 44-122
[3], 44-322

2 (2) KonnencupoBanHas IlodzomogKa K meKkyuiemy KOHmMpOJo:
cpelna, TUCIOKAIHH, IToBTOpEHNE MaTepuaa o pasaery
aTOMHOE U "KoHeHCHpOBaHHAS CPea, UCIOKALINH,
MOJICKYJISIPHO® ATOMHOE U MOJIEKYJIIPHOE YIopsiio4eHus "
YIOPSA0YCHHUS Ioozomoexa pacuemno-zpaguueckozo
2.1 | (2) KorgeHcupoBaHHas 3adanua: B pamkax pacyeTHO-TpadHIECKOTO

cpena, AUCIOKalUH,
aTOMHOE U
MOJIEKYJISIPHOE
YHOPSIIOYSHHS

3aJJaHHs BBIMOJTHACTCS YePTEK KOHCTPYKIIHH.
J71s1 BBITIOJTHEHUS UepTeKeN BBIMOIHIIOTCS
MIpeIBapUTENbHbBIE PACYEThl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3aaHNS IPUMEHSIOTCS CIISAYIOIIHeE:
Iloozomoexa kKypcosozo npoekma: KypcoBoit
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MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccYuTaTh OCHOBHBIC TIOKA3aTeNIN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpaduygecKyro 4acTs. B 3amaHme BXoOuT pacder
CIEeNYIOIINX NOKa3aTeNen:

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JICKIIUH, BHIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomoska domauine2o 3adanus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"KonnencupoBaHHast cpena, JUCIOKALUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOpSII0oYeHH"
MaTepHuainy. J[omoMHUTEeTbHO CTYACHTY
HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazoOparts
TIPUMEPHI BBITIOTHEHUS TOTO0OHBIX 3aJaHHH.
IIpoBepka JOMAIITHET0 3aaHHsl IPOBOIUTCS T10
MPECTABICHHBIM TUCBMEHHBIM paboTaM.
Iloozomosxka K KOHmMpPOILHOU padome:
W3yyenue MaTepuaioB 10 pa3aeiny
KonnmencupoBaHHast cpejia, JUCI0KAIUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOPSIIOUYCHUS U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zomoeKka K npakmuueckum 3anamuam:
Wzydenne maTepuana mo pa3ueny
"KonnencupoBaHHast cpea, JUCIOKaUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOPSI0YcHHS"
ITOATOTOBKA K BEIITOJIHEHMIO 3a/JaHUI Ha
MPAKTUYECKHUX 3aHIATHAX

IlIposedenue 3xcnepumenma: Pabora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JIiist pOBeICHMsSI MCCIICAOBAHIS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

H3zyuenue mamepuanog 1umepamypHslx
UCHOYHUKOG:
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[1], 44-122
[3], 23-43

3 (3) PacnpoctpaneHHbIe Ilo020mo6Ka K meKyuiemy KOHmpoJio:
BUJIBI [ToBTOpEHNe MaTepuaa Mo paszaety
KpHUcTauiorpaduaecKu "PacnipocTpaHeHHbBIC BUIBI
X PELIETOK, KpHCTALTOrpagiIecKuX PeIeToK,
CcaMOOpTaHN3aI B CcaMOOpTraHU3aIs B TBEPIBIX Tenax"
TBEPJBIX TEIaxX Ilodzomoska pacuemno-zpaguueckozo
3.1 | (3) Pacnpoctpanennsie 3adanua: B pamkax pacdeTHO-TpadHIECKOTO

BUJIBI
KpHCTaIIIOrpaguIecKu
X peIIeTOoK,
caMOOpraHu3aIys B
TBEPJbIX TeIax

3a[JaHHs BRITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYATBHO TI0 BapHaHTaM. B kauecTBe Tem
3a/laHusl MPUMEHSIOTCS CIIeYIOLIHe:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu
rpaduUecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIeAYIOIINX MoKa3aTesei:

Ilo0z20mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeCCHOHANBHBIX 3a1a4. /loManiHee 3a1aHue
BBIIAETCS CTYJIEHTaM 110 U3y4Y€HHOMY B paszelie
"PactipocTpaHeHHBIE BHIBI
KpHUCTAIOTPpaQUUECKUX PEHIeTOK,
CaMOOpPTaHM3aIns B TBEPABIX Tenax"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HE00X0IMMO U3YYHTh JTUTEPATypy U pa3oOparTh
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aTaHHH.
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[IpoBepka JoOMAIITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo020mo6Ka K KORMPOIbHOU padome:
Wzydenne maTepHraoB Mo pa3uery
PacnipoctpaneHnHblie BUIbI
KpHUCTAILIOTpapUIECKUX PEUICTOK,
CaMOOPTaHM3AIS B TBEPIBIX TEIAX U
MOJITOTOBKA K KOHTPOJIBHOI padoTte
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3yuenue maTepuana mo pasuaeiny
"PacnipocTpaHeHHbIE BUJIBI
KpHUCTALIOrpadUueCKUX PEUICTOK,
caMOOpraHu3aIys B TBEPbIX Tesnax"
IIOArOTOBKA K BBITIOJIHCHUIO 3a}13HHI>II Ha
MPaKTUYCCKUX 3aHATHUAX

CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaeiry
"PacnipocTpaHeHHbIE BUIbI
KpHUCTALIOTPapUIECKUX PEUICTOK,
CaMOOpTaHU3aIs B TBEPIBIX Tenax"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3aJa4d 110
pasneny "PacnpocTpaHeHHbIE BHIIBI
KpHUCTAIOrpadHuECKUX PEIICTOK,
CcaMOOpraHu3aIus B TBEPABIX Tenax".
CryneHTHl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYECCKHIA MaTepHa, pa3o0dpaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUsI U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEYIONINE YIPaKHCHHUS:

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 65-76
[2], 2-15
[3], 3-22

(4) CBs3b 2NEKTPOHUKH
1 KBAaHTOBOW (DM3UKH,

IHoozomogka Kk meKyuiemy KOHmMpoRio:
[ToBTOpenne maTepuana mo paszaeny "Cas3p
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MpOCTEMNIINE BUABI
HU3KOPa3MEPHBIX
00BEKTOB

AJIEKTPOHUKH U KBAHTOBOH (pH3HKH,
MpOCTeHIINe BU/IBI HU3KOPa3MEpHBIX 00BHEKTOB"
Ilooz0mogka pacuemuo-zpaguueckozo

4.1

(4) CBsi3b 2NIEKTPOHUKH
1 KBAaHTOBOW (DH3UKH,
MIPOCTEHIINE BUBI
HU3KOPa3MEPHBIX
00BEKTOB

3adanua: B paMkax pacueTHO-TpayUIecKoro
3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
J71s1 BBITIOJTHEHUS YEPTEKEN BBIIOIHIIOTCS
IpeBapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BBIIOIHACTCS
UHAMBUIYalbHO [0 BapuaHTaM. B kadecTBe TeM
3aJaHNs IPUMEHSIOTCS CIIeAYIOIINE:
Iloozomogeka Kypcosozo npoexma: KypcoBoit
IIPOEKT BHITIOIHACTCS 10 HHAUBHUIYATbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoil npoekT npegycMaTpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJIEAYIOIINX MTOKa3aTeICH:

Ilo020mo6Ka K ayOumopHnovim 3aHAmusam:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Ilooz0mogka domauinezo 3adanusn:
IToxroToBka OMAaNIHETO 3ajaHUS HalpaBJIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"CBsI3b 2JICKTPOHUKHU H KBAHTOBOH (PH3HKH,
MPOCTENIIIHEe BUIBI HU3KOPa3MEPHBIX 00BEKTOB"
Marepuaiy. JIonoJIHUTEIbHO CTYICHTY
HE0OX0/IMMO M3YYHUTh JINTEPATypy U pazo0paTh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomaIrHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Iloozomoexa Kk KOHmMpoNbLHOU padome:
Wzyuenne maTepuanos mo pasznery Cs3b
ANEKTPOHHUKH U KBAHTOBOH (DU3HKH,
IpoCTeHINe BUIBI HU3KOPa3MEPHBIX 0OBEKTOB
U MOJITOTOBKA K KOHTPOJIBHOW paboTte
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Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne matepuana no pasaeny "Css3b
AJIEKTPOHUKH U KBAHTOBOH (pH3HKH,
MpOCTeHIIHe BIIBI HU3KOPa3MEPHBIX 00BEKTOB"
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"CBs13b 3JIEKTPOHUKHU U KBAaHTOBOH (DU3HKH,
IIpOCTENIIINe BUIbI HU3KOPa3MEPHBIX 00BEKTOB"
Ilodzomogka pacuemnvix 3a0anuii: 3a1aHus
OpPUEHTUPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "CBs3b AIEKTPOHUKH ¥ KBAHTOBOMH
(bu3MKH, IpocTeiie BUIbl HU3KOpa3MePHbBIX
00BekTOB". CTyIeHTH HEOOXOAUMO MTOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHUs aHAJIOTUYHBIX 33a4. IPOBECTH
pacdeTsl 10 BapHaHTy 33AaHHs U CAETIATh
BBIBOJIBI. B kauecTBe 3aJaHNS HCIIONIB3YIOTCS
CJIEAYIOIIHE YIPAKHEHNUS:

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 2-12
[2], 44-76
[3], 44-322

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

5.1

(5) Ocobennoctu
CTPYKTYPBI U CBOWCTB,
CBsI3aHHBIC C MAJIBIM
pa3MepoM YacTHII

Iloozomoska K mekyuwiemy KOHMpPOIO:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"Oco0eHHOCTH CTPYKTYPHI U CBOWCTB,
CBsI3aHHBIE C MAJBIM pa3MepoM YacTui'"
Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpayuIecKoro
3a/1aHusl BBIMOIHIETCS YEPTEXK KOHCTPYKIIUHU.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MIpeIBapUTENbHbBIE PACYEThl OCHOBHBIX
MoKa3aTresiei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3aJ1aHus] IPUMEHSIOTCS CIIeTYIONTHe:
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Ilodzomoska Kypcosozo npoexma: Kypcosoii
MPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccunTaTh OCHOBHBIC TTOKa3aTesn paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacder
CIEeNYIOIINX NOKa3aTeNen:

IIodzomogka K ayOumopHusimM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBIMOJIHECHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Ilooz0mogka domauinezo 3adanun:
[MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUI peleH s
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"OcoOEHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIC C MaJIBIM Pa3MEPOM JacTull"
Marepuainy. JIONoJIHUTEIBHO CTYICHTY
HEOOXONMO M3Y4HUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[TpoBepka JoMalIHEro 3a1aHusl MPOBOAUTCS 110
MMpEACTABIICHHBIM IMTUCbMCHHBIM pa60TaM.
I10020mogKa K KOHmMpONbLHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
Oco0eHHOCTH CTPYKTYPHI M CBOKCTB,
CBSI3aHHBIE C MaJIbIM Pa3MEPOM YaCTHUI U
MOJIrOTOBKA K KOHTPOJIbHON paboTe
I1o020mogKa K npaKmu4eckum 3auAmuim:
W3yyenne marepuasa 1o pasaeny
"OcoOeHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM YacTui'"
IIOArOTOBKA K BBIITOJIHCHHUIO 33}13.HI/II\/'I Ha
MMPAKTUYCCKUX 3aHATHUAX

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"OcoOeHHOCTH CTPYKTYPBI U CBOMCTB,
CBSI3aHHBIE C MaJIbIM Pa3MepoM JacTull”
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Ilodzomogka pacuemnbix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pazzgeny "Oco0E€HHOCTU CTPYKTYpBI U CBOICTB,
CBSI3aHHBIC C MaJIBIM Pa3MepoM 4acTuL'.
CryneHTsl HeOOXOAUMO ITOBTOPHUTH
TEOPETUYECKUI MaTepHall, pa3o0paTh MPUMEpHI
peLICHNS aHAJIOTHYHBIX 3a/1ad. IPOBECTH
pacyeThl 10 BapHaHTY 3alaHUs U CHENATh
BBIBOZBL. B KkauecTBe 3aJaHMS HCIOIB3YIOTCS
CIIEIYIOLIHE YIPAXKHEHUS:

H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[1], 53-63
[2], 88-91
[3], 44-322
6 (6) MuxkpocTpykTypa u 10 Ilodz0moeKa K meKyuiemy KOHmpoJiio:
CBOWCTBa HAaHO [ToBTOpeHne MaTepHuana 1mo pa3uaey
KPHUCTAUTIIECKUX "MUKpOCTPYKTypa U CBOICTBa HAHO
MaTepHalioB, HAHO KPUCTAJUTUYECKUX MaTePHAaJIOB, HAHO KepaMHKa
KepaMrKa ¥ HaHO 1 HAHO KOMIIO3UTHI"
KOMITO3HTHI Ilod20moeka pacuemno-zpaguueckozo
6.1 | (6) MukpocTpykrypa u 10 3adanusa: B paMkax pacueTHO-TpauIecKoro
CBOWCTBA HAHO 3aJIaHHs BBITIOJIHACTCS YEPTEIK KOHCTPYKIIHH.
KPUCTAILTUYECKUX JI7151 BBITIOJIHEHUS YEPTEKEN BBIIOIHSIOTCS

MarepuajioB, HAHO
KE€paMUKa U HAHO
KOMITIO3HUTHI

IIpeaBapUTEIbHBIC pACUeThHl OCHOBHBIX
IoKa3artesel, KOTOpble YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHJIMBHUIyaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOINe:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATHLHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaduygecKyro 4acTe. B 3amaHme BXoauT pacder
CIeAYIOIINX MOKa3aTesei:

Iodzomoseka K ayoumopHvimM 3aHAMUAM:
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[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoska domauinezo 3a0anus;:
[MoxroToBka gOMaImrHeTo 3aaHUS HAIpaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"MUKpPOCTPYKTypa U CBOWCTBA HAHO
KPUCTAJUTMYECKUX MaTePHAaJIOB, HAHO KepaMHKa
Y HAaHO KOMIO3UTHI" MaTepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXOAMMO
H3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3aaHuid. [IpoBepka
JIOMAIIIHETO 3aJjaHus TPOBOJIUTCS 110
MPECTAaBICHHBIM TUCHBMEHHBIM paboTaM.
Iloozomoexa 0oknaoa, 6biICMynIeHUA:
3amaHue CBA3aHO C YIIyOICHHBIM H3YICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IoKIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeAaraloTCs CIaeayIoie BapuaHThl:
Iloozomosxka K KOHmMpPOILHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
MukpocTpyKTypa 1 CBOHCTBA HAHO
KPUCTAJUTUYECKUX MaTePHAaJIOB, HAHO KepaMHKa
M HaHO KOMIIO3UTHI U ITIOJTOTOBKA K
KOHTPOJBHOI paboTte

Ilo0zomoeKka K npakmuueckum 3anamusam:
W3ydenune maTepuana mo pa3uaeny
"MUKpPOCTPYKTypa M CBOWCTBA HAaHO
KPUCTATMYECKUX MaTepUaioB, HAHO KepaMHuKa
¥ HAHO KOMITO3HUTHI" MMOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUH Ha TIPAKTHYECKUX
3aHATHAX

Camocmoamebnoe usyuenue
meopemuuecko20 mamepuana: zyuenue
JTOTIOJTHUTEIHHOTO MaTepralia 10 pa3elry
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"MHUKpPOCTPYKTypa U CBOMCTBA HAHO
KPUCTAJUTUUCCKUX MATEPHATIOB, HAHO KepaMHKa
M HAHO KOMIIO3UTHI"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "MUKpOCTPYKTypa M CBOCTBA HAHO
KPHUCTAJUTMYECKUX MaTePHaJIOB, HAHO KepaMHKa
1 HaHO KOMNIO3UTH". CTyIEHTEI HE00X0IUMO
MTOBTOPUTH TEOPETHUCCKIIA MaTepHal,
pa3o0path MPUMEPHI PEHICHUS AHATOTUYHBIX
3a/1a4. MPOBECTU PAacUEThl IO BApUAHTY 3aJaHUs
U CIeNaTh BBIBOJABI. B kauecTBe 3amaHus
HCTIONIB3YIOTCS CIEYIOIINE YIPAKHEHHUS:
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[1], 38-41
[2], 89-112
[3], 44-322

7 (7) IloBepxHOCTHBIC
SIBJICHUSI

7.1 (7) loBepxHOCTHBIE
SIBJICHUSI

Ilodzomoexa Kk mexkyuiemy KOHmMpOio:
IToBTOpeHue MaTepuana 1o pasaesy
"[ToBepXHOCTHBIC SBICHUS"

Ilooz0mogka pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJJaH}S BBITIOJIHACTCSA YEPTEXK KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YEPTEKEN BBIIOIHSIIOTCS
MIpeaBapUTeIIbHBIC pACUeThl OCHOBHBIX
IoKa3artesel, KOTOphle YKa3bIBAlOTCS Ha
yepTexke. 3aJaHue BBINOIHIETCS
HMHAVMBUAYaJIBHO IO BapuaHTaM. B kauecTBe TeM
3a[JaHHs IPUMEHSIOTCS CIEAYIOIINE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBINOIHAETCS 110 UHAUBHIYaTbHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccuuTaTh OCHOBHBIE TIOKA3aTeNN pabOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoif mpoekT npexycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaduygecKyro 4acTb. B 3aganue BXoauT pacder
CIIEAYIONINX MOKa3aTesei:
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IIo0zomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTka JICKITUH, BBITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomosxa oomawnezo 3a0anus;:
[ToxroToBka goOMaITHETo 3aJaHUS HaIpaBJIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYICHTAM I10 H3YYEHHOMY B pasJieie
"[ToBepXHOCTHBIE SIBICHUS" MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
H3YYHThb JTUTEPATYPy U pa3o0paTh MpuUMephl
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus IPOBOJIUTCS 110
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomoska 0oknaoa, 6bICHynIeHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IokIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAINOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeAaraloTcs CIeayIoie BapuaHThI:
Iloozomosxka K KOHmMpoIbHOU pabome:
W3yyenue MaTepuaioB 10 pa3aeiny
[ToBepXHOCTHBIE SBJICHUS U TIOJTOTOBKA K
KOHTPOJBHOI paboTte

Ilo0zomoeKka K npaKkmuueckum 3anamusam:
Wzydenne maTepuana mo pa3ueny
"[ToBepXHOCTHBIE SIBJIEHUSA" MOATOTOBKA K
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vizydaenve
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"IToBepXHOCTHBIE SIBICHUA"

Iloozomoeka pacuemnuvix 3a0anui: 3a1anus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU32/1a4 TI0
paszgeny "IloBepxHocTHbIE siBineHUs". CTyIEHTHI
HE00XO0JIUMO TOBTOPUTH TCOPETUICCKHUI
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Marepuall, pa3odpars NpUMephI PEIICHHs
AQHAJIOTUYHBIX 3a/1a4. IIPOBECTH PacueThl 110
BapHaHTYy 3alaHUs U CAETaTh BEIBOALL. B
Ka4ecTBE 3a/IlaHUA HCIIOIb3YIOTCA CIIETyOIINe
YIpaKHEHUSL:

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 62-66
[3], 44-322

(8) DHTpOoTHA B
HEYMOPST0UCHHBIX
cucreMax

10

8.1

(8) DuTpomus B
HEYHOPSI04YEHHBIX
crcTeMax

10

Iloozomoeka K mekyuwiemy KOHMpOio:
IToBTOpeHne MaTepuana 1o pasaeny "DHTponus
B HEYNOPSI0OUEHHBIX cucTeMax"

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoro
3aJ1aHusl BBITMOIHSIETCS YePTek KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MpeaBapUTEIbLHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHne BBIOIHICTCS
WHIWBUIYaIBHO 10 BapuaHTaM. B kauecTBe TeM
3aJJaHus TPUMEHSFOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MIPOEKT BBHITIOJMHSIETCS 110 MHAUBHUYAILHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccumuTaTh OCHOBHBIC TTOKa3aTeNH paboThl
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
rpaduUecKyro 4acTh. B 3amaHne BXOOHUT pacder
CIIeYIOINX TTOKa3aTelei:

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka domauwinezo 3adanus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUI pemeHus
npodeccrnoHambHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJICHTAM T10 U3y4Y€HHOMY B pa3jelie
"DHTponHs B HEYNOPSIOUYEHHBIX cHcTeMax"
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MaTepuainy. J(omoJHUTENbHO CTYICHTY
HE0OX0/IMMO M3Y4YHUTh JINTEPATypy U pazoOpaTh
MIPUMEPHI BHITOJHEHUSI OJOOHBIX 3a1aHHMH.
ITpoBepka gOMaIIHETO 33AaHUS POBOANTCS TI0
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YTIyOIeHHBIM H3YICHUEM
pa3/iesioB AUCIUIUINHBI U CAMOCTOSTEIbHBIM
MIOMCKOM MaTEPHAJIOB ISl PACKPBITHS TEMBI
JIO0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPEJCTABILIIOTCA B JICKTPOHHOM BHJIE WM B
(opMe pacriedaTaHHbIX MPE3EHTAHOHHBIX
ciaiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Ilo020mo6Ka K KOHMPOILHOU padome:
N3y4yenne marepnaioB Mo pasaeiry DHTPONHS B
HEYNOPSAIOYEHHBIX CHCTEMAaX U ITOATOTOBKA K
KOHTPOJIBHOH paboTte

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne MaTepuana no paszaeny "OHTponus B
HEYHOPSIOYEHHBIX CUCTEMaX "' IOATOTOBKA K
BBITTOJIHEHHIO 33aJJaHUH Ha TPAKTHYECKUX
3aHATHIX

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"DHTponus B HEYNOPSAAOUEHHBIX cucTtemax"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazzeny "DHTponus B HEYNOPSA0UEHHbIX
cucreMax". CTyIeHTH HEOOXOJMMO IIOBTOPHTH
TEOpEeTHYECKUH MaTepHal, pa3oopaTh NPHUMEpEI
peIIeHns aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a/1aHUS HCIOIB3YIOTCS
CIIEIYIOIINE yIPaKHEHHUS:

H3yuenue mamepuanos 1umepanmypHsix
UCHIOYUHUKOB:

[1], 44-53
[3], 44-322
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OKk3aMeH 34.0 - - - - - - - 0.5 - 335
Bcero 3a cemecTp 108.0 32 - 16 - 2 - - 0.5 24 335
Hroro 3a cemecTp 108.0 32 - 16 2 - 0.5 57.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunael, CP — camocrositenbHas pabota crynenra; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



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 3/MEKTPOHUKM M KBAaHTOBOW (DM3MKH, MpoCTEHIIne 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 NOTEHLMANbHOM siMe. PoJib IpUMECHBIX HOHOB B (POPMUPOBAHUN
CIEIUAJIBHBIX CBOMCTB MaTEpUaOB. JHEPreTUYECKUH CIEKTpP IPUMECHBIX HOHOB. KBaHTOBbIE
yrcaa U 00O3HaYeHHWE HHepreThdeckux ypoBHed. TyHHenbHbIH 3¢ ¢dext. KBaHTOBO pa3zmepHbIe
3¢ ¢exTel. MMnnaHTupoBaHHbIE KBaHTOBblE TOYKM 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 BuAbI HU3KOPAa3MEPHBIX OOBEKTOB OHEPreTHMUECKUN 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. [IpriMecHble 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. [IpuMepsl kKaTaTuTHUECKUX MPEBPALLCHUN €
y4acTUEM MOBEPXHOCTH TBEPAOIO TEJNa U HAHO KJIACTEPOB..

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

5.1. (5) OcoGeHHOCTH CTPYKTYPBI U CBOMCTB, CBSI3aHHBIE C MAJIBIM PAa3MEPOM 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. 8. KonnuecTBeHHbIE XapaKTEPUCTUKHU Xaoca. OpaKTalibl U CIOKHAs yIOPSAI0UYEHHOCTb.
®pakraisl U siBIeHUS pocta. J[poOHas pazmepHOCTh. OCHOBHBIC KOHIETINH (PPaKTaJIOB;
3. 7. ATOMHBIE U MOJIEKYJISIpHBbIC opOuTanu. [IoBepXHOCTh MOHOKPUCTAILIOB U
HaHOKJIacTepoB. [IprMecHbIe aTOMBI Ha TIOBEPXHOCTH;
4. 6. IIporno3upoBaHue MOBEICHUS CBOMCTB HAHOKPUCTAJUTMUECKUX MOTYITPOBOJHUKOBBIX
MarepuanoB. DopMHpOBaHHE HAHOKIACTEPOB. TBEPAOTEIBHBIE XUMUYECKUE PEAKIINY;
5. 5. CBs3b 2JEKTPOHUKHU U KBaHTOBOM (u3uku. [IoHATHE 0 MOTEHIIMAIBHBIX IMax U
Oapbepax. MukpoyacTHiia B IpsIMOYTOJIbHOM IIOTEHLUAIBHOH SIME;
6. 4. CuMMeTpHs KPUCTAJUIOB U Ki1acTepoB. ToueuHble rpymibl. BonHOBBIE QyHKIHMH C
Y4E€TOM CUMMETPUHU ONIKAUIIEero OKpY>KeHHUsI B KpUCTaJUIaX U KiacTepax;
7. 3. [ToBepXHOCTh MOHOKPHUCTAIIJIOB, HAHOKIACTEPOB.. Da30BbIE U CTPYKTYPHBIE COCTOSHUS B
YIBTPAIUCIIEPCHBIX cpeax. ['OMOreHHass KpucTauin3aus yabTpaauclepCHBIX YaCTHII,
8. 1. YcnoBHas kinaccudukaims marepuanoB o pazmepy D uactur (3€pen). Bzaumoneiictue
YaCTHUI[. DMIIUPUYECKUE TOTEHIIMAIBI B3aUMOACHCTBUSI.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O KYpcosomy npoekmy/pabome (KIIP)

1. KoHcynpranuum HampasieHbl Ha BBIIOJHEHHE pa3/ielOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TpyHIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee BaKHbIE YacTH pacyeTHBIX 3aJaHuil pasziena
"OCHOBHBIE IOHATHS HAHODJIEKTPOHUKH"

2. KoHcymbranmuu HampaBJeHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOTO TPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs Haubosiee Ba)KHbIE YacTH pacUYETHBIX 3aJaHuil pasjena
"KonneHcupoBaHHas cpea, JUCIOKALMU, AaTOMHOE U MOJIEKYJIIPHOE YIIOPsII04eHH"

3. Koucynpranmum HampaBleHbl Ha BBIOJIHEHHE pa3lelioB KypPCOBOTO IMPOEKTa IIOA
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJIbTalluM pa3duparoTcs HauOosiee BaKHbIE YacTH pAcUYETHBIX 3aJaHuil paszzaena
"PacnipocTpaHeHHbIE BHJBl KpUCTALIOrpaUUecCKUX peleTOK, CaMOOpraHu3alus B
TBEPJBIX Tenax"

4. KoHCynbTaluu HaNpaBieHbl Ha BBIMOJIHEHUE pa3elioB KYypCOBOTO IpPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemofgaBaTens). B paMkax yacoB Ha TIpyHIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"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
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHbIE 4YAacTHW paAcUYETHBIX 3aJaHUi pasjaena
"OCOOEHHOCTH CTPYKTYPhI U CBOWCTB, CBS3aHHBIE C MaJIbIM Pa3MePOM YacTHI"
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KoHcynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"MUKPOCTPYKTypa M CBOWCTBA HAaHO KPHUCTAJUIMUECKHX MaTEPHAJIOB, HAHO KEepaMuKa 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 3aJlaHUi pas3jena
"IloBepxHOCTHBIE sIBIEHUSA"
KoHcynbpTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHUKa (mpemnojaBarensi). B pamkax dYacoB Ha TpyNIOBBIC
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaKHbIE YAacCTH pACUYCTHBIX 3aJlaHUM paszfena
"DHTpomnus B HEYNOPSIIOYEHHBIX cucTtemax”

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

OO6cyxxnenre MaTepualioB 1o Keiicam pazjena "OCHOBHBIC MOHATHS HAHOAJIEKTPOHUKU"

OO6cyxneHne mMatepualioB Mo keiicam paszzaena "KoHaeHcHpoBaHHas cpefa, AUCIOKAlUH,

aTOMHOE U MOJIEKYJISIPHOE YHOPSAAOUYEHUS"

OO6cyxnenne MaTepuajoB 1O  Kedcam  paszmena  "PacmpocTpaHeHHBIE — BH/IBI

KpUCTAITOrpauIecKuX pemeToK, CaMOOpPTraHn3alus B TBEPAbIX Tenax"

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

MIPOCTEHNIINE BUbI HU3KOPa3MEPHBIX 00BEKTOB"

OO6cyxneHue MaTepualoB Ho Keiicam paszzgena "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"

OO6cyxenre MaTepuanos 1o keiicam pazzaena "[loBepxHOCTHBIE SIBICHUS"

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

Koncynpramuu npoBosarcs 1o pazzaeny "OCHOBHBIC MTOHSATHS HAHOAJIEKTPOHUKH"

Koncynpranmun mnposogsarcss no paszneny "KoHaeHcupoBaHHas cpena, JUCIIOKAallWH,

aTOMHOE U MOJIEKYJISIPHOE YIOPSAA0UEHUS"

Koncynpranun IIPOBOASTCS 1o pazneny "PacnipocTpaHeHHbIE BH/IBI

KpUCTAJJIOTpapUUeCKUX pPEelIeTOK, CaMOOpPraHu3alys B TBEpAbIX Tenax"

Koncynbranuu mnpoBojsaTcss mo pasjeny "CBs3b JIEKTPOHUKM M KBAHTOBOHM (hU3MKH,

MPOCTEHIINE BUbI HU3KOPa3MEPHBIX 00HEKTOB"

Koncynbranuu npoBogsres no paszzaeny "OcoOeHHOCTH CTPYKTYPBI U CBOMCTB, CBS3aHHBIE

C MaJIbIM pa3MepoM yacTuil"

KoHcynpranmm mnpoBozaarcs 1o pasfgeny "MHKpOCTpyKTypa M CBOWMCTBA HaHO

KPUCTAITINYECKUX MaTepuaioB, HAHO KepaMUKa U HAHO KOMIIO3UTHI"

KoHncynpranuu nposoasarcs no pasaeny "lloBepxHocTHbIE siBIeHUA"

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 HanpaBieHbl Ha NMOJy4YE€HUE MHAWBHUIYATLHOTO 3aJaHUsl ISl BBIMOIHEHUS
KOHTPOJIbHBIX MeponpusiTHil 1o paszneny "KoHaeHcupoBaHHas cpena, IUCIIOKAlUH,
aTOMHOE U MOJIEKYJIIPHOE YIIOpsiAoueHus"

KoHcynpranum HanpaBieHbl Ha MOJyYE€HUE WHAWBUAYAIBHOTO 3aJaHUs JJIs BBIIIOJHEHUS
KOHTPOJIBHBIX MEpOIPHUITHI o pasaeny "PacnipocTpaHeHHbIE BUJIBI
KpHUCTaIIOrpauyecKux pemeTok, CaMoOpraHu3alus B TBEpAbIX Tenax"
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4. KoHCynbTallUM HaIIpaBJIEHbl Ha MOJIYYEHHE WHIMBUIYAIbHOIO 3aJaHUs JUIsl BBIIOJIHEHUS
KOHTPOJIBHBIX MEpONpUiATHi 10 paszfeny "CBs3b 3JIEKTPOHUKM M KBAaHTOBOH (DHU3WKH,
IIPOCTEHNIINE BUBI HU3KOPa3MEPHBIX 00BEKTOB"

5. KoHcynbranuu HanpapieHbl HA MOJyYEeHUE MHAWBUIYAIBHOTO 3a/laHUs JUIsl BBIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHI 110 pa3aeny "OcoO0eHHOCTH CTPYKTYPHI M CBOMCTB, CBS3aHHBIC
C MajbIM pa3Mepom yactui'”

6. KoHcynbranuu HanmpaBieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX ~MEpPONpHUSATUM 1O paszaeny "MHUKpOCTpYKTypa U CBOWCTBA HaHO
KPUCTAININYECKUX MaTepUasoB, HAHO KEpaMUKa U HAHO KOMIIO3UTHI"

7. KoHcynbTanuy HampapJieHbl HA MOJy4YEeHHE WHAMBHIYAJIbHOIO 3aJaHUs JJIs BBITOJIHEHUS
KOHTPOJIbHBIX MEPONIpUATHI 110 pa3aeny "IloBepXHOCTHBIE SABICHUS"

8. KoHcynbranuu HanpapieHbl HA MOJyYEeHUE MHAWBUIYAIBbHOTO 3a/laHUs ISl BBIIIOJHEHUS
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:

2 BIUAHUE CTPYKTYPHBIX XapaKTEPUCTUK HA Tectupoanue/Km-1 Tect Ne 1. 'eomerpudeckue

CBOMCTBAa HAHOMATEPHUAJIOB; NA-1nk-3 + IIPEAECIIbl YCTOMYUBOCTHU CTPYKTYP C pa3InYHbIMHU
KOOPIMHAIIMOHHBIMU YHCIaMU

3 3aKOHOMEPHOCTH CTPYKTYpPOOOpa3oBaHUs, V-2 + KonTponbras padora/KM-2. Tect Ne 2. dusnko-

(a3oBbIe NpEBpallIeHUs] B HAHOMATEpHUaIax ) MaTeMaTHYeCKUue OCHOBBI UG DYy3HH.

4 OCHOBHBIE THIIBI ITOJTYIIPOBOTHUKOBBIX Kontponsnas padora/KM-3 Tect Ne 3.

MaTepHalioB U HAHOMAaTEepPHAaJIOB KBanToBbIE yncia 1 0003HaUEHHUE

HEOpPraHUYeCKOl (MeTa/NInYeCKuX U WJ1-5mk-8 + SHEPreTUYECKUX YPOBHEMH.

HEMETa/NINUYECKUX) U OpraHuYeCcKOn

(IOIMMEPHBIX, YIIIEPOJHBIX) MPUPOIbI

5 TeHJAEHLIUU Pa3BUTHUSL COBPEMEHHOM VT-61ics + Kontponsnas padora/KM-4 Tect Ne 4.

HaHOJIEKTPOHUKHU KBaHTOBBIE SIMBI U CBEPXPEIIETKH.

1 BIusiHME cOCTaBa Ha CBOMCTBA Kontponbnas pabora/KM-5 KontposiasHas

HaHOMAaTepHaJoB; pabota Ne 1 IToctpoeHue rieMeHTapHOH stueiiku

N-7nk-s + U pacyeT MEXAaTOMHBIX PACCTOSHHI JIIst

Han0oJiee YacTo UCIOIb3yEeMbIX
MIOJIYTIPOBOJTHUKOBBIX U OKCHJIHBIX KPUCTAJIJIOB.

YMersn:

2 UHTEPHPETUPOBATH AIEKTPOPUINUECKHE KonTponbnas padora/KM-5 KonTponbHas

XapaKTePUCTUKH MOTYIPOBOIHUKOBBIX U pabota Ne 1 IToctpoeHue yieMeHTapHOH stueiiku

JIUBJIEKTPUYECKUX HAHOMAaTepHUaJIoB N-1nx-3 + U pacyeT MEXaTOMHBIX PacCTOSHUM st
Han0oJiee YacTo UCIOIb3yEeMbIX
MIOJIYTIPOBOJTHUKOBBIX U OKCHJIHBIX KPUCTAJIJIOB.

3 paccuuThIBATh ANEKTPUUECKUE Konrponsnas pabora/KM-5 KonrponbHas

XapaKTEPUCTHUKH TOYITPOBOJHUKOBBIX HAHO V203 + pabota Ne 1 [TocTpoenue seMeHTapHON STYSUKH

MaTCpHraJIOB JJIA pa3JIMYHbIX o0racTeit ux
HCITIOJIB30BaHUA

U pacueT MeXaTOMHBIX PaCCTOSHUMN s
HauboJIee YacTo UCOIb3YEMbIX
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IMOJIYITPOBOJHUKOBBIX 1 OKCUIHBIX KPUCTAJIJIOB.

4 0OBSCHATH HA OCHOBE (PH3UKO-
MaTeMaTH4eCKUX MOJEIeH XapaKTepUCTUKU

[TpoBepounas padora/KM-6 KonTponsHas
pabota Ne 2 TBepaOTEIbHBIE XUMUYECKUE

MOJIYITPOBOIHUKOBBIX HAHOMATEPHAJIOB U/1-Snce peakiuu. Pemenue ypaaenus nuddysuu B
MPUCYTCTBUU XUMUYECKUX PEaKIil.

5 BbIOMpATh HAHOMATEPUAJIbI, a TAKIKE Konrponsnas padora/KM-7 KontponbHas

TEXHOJIOTHECKHE IPOLIECCE! HX UTOTOBNIEHUA | ) -6imcs pabota Ne 3 DHepreTuyeckrue ypoBHH

IUISL peLIeHus 3a1a4 NpodecCHoHaIbHOM MIPUMECHBIX HOHOB B OKCH/IHBIX KPUCTAJIIAX.

JeSITeIbHOCTH KBanToBbI€ yncna.

1 paccunThiBaTh TEIUIO(PHU3UUECKHE KonTponbras pabora/KM-8 KonTponsHas

XapaKTePUCTHKU MOIYITPOBOAHUKOBBIX HAHO VJ-Trics pabota Ne 4. OCHOBHbBIE METOBI pacueTa

MaTepHuasoB JIJIsl Pa3INYHBIX 00JacTel X
HCII0JIb30BAHUS

aTOMHBIX U MOJIEKYJIIPHBIX OpOUTasei.
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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 KontponbHas padota Ne 3 DHepreTuueckue 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
KoopauHanroHHeIMH yncnamu (TectupoBanue)
2. KM-2. Tect Ne 2. ®usuko-maremarndeckue ocHOBBI quddy3uu. (KontponsHas padbora)
3. KM-3 Tect Ne 3. KBantoBble unciia u 0003HaU€HHUE YHEPTEeTHUECKUX YPOBHEH.
(KontponpHas pabota)
4. KM-4 Tect Ne 4. KBanToBbI€ siMbI U cBepxpemméTku. (KontponbHas padoTa)
5. KM-6 KonTposabHas padora Ne 2 TBepaoTe/bHbIE XUMUYECKUE peakliuu. Pemienne
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-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

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

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOHJIE 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. Hanokpucrannuyeckue matepuainsl / A. W. I'yce, A. A. Pemnens . — 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.), UsnarenncrBo: "Jlaboparopus 3uanuit", Mocksa, 2015 - (369 c.)
http://e.lanbook.com/books/element.php?pll_id=84103.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
. C0 "ITpomerei";

. Office / Poccuiickuii makeT 0pUCHBIX MPOTPaMMm;

. Maiinn Buneokondepenuuu;

Dr.Web;

. Micro-Cap;

. Jupiter Notebook;

. GPSS World Student;

. Jupyter.

O ~NOUTAWN —

5.3 UutepHeT-pecypchl, BKIOYast NpodeccHoHaTbHbIE 0a3bl JaAHHBIX U HHPOPMAIHOHHO-
CIIPAaBOYHbIE CHCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIANH" -
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 nomemeHus Homep aynuropun, OcHaleHue
HAaUMECHOBaHUE
Y4eOHble ayIUuTOpUN E-302, YueOHas rapTa co CKaMbei, CTOJI IIpenogaBaresis, CTOJ
JUTSL TIPOBEICHUS aymutopus kad. y4eOHBIH, CTYJI, 10CKAa MEJIOBas
JIEKIIMOHHBIX 3aHSITUH U "OTOMK"
TEKYIIEro KOHTPOJISI
VYuebHbIe ayAUTOpUN E-310, qucruteitabrit CTOJI MpenoaaBaTens, CTOM, CTYJ, BEIIaliKa
JUIS IPOBEICHUS knacc kag. "OTOMK" IS OACXKIBI, TOCKA MEJIOBasil,
MIPaKTUYECKUX 3aHATHUH, MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
KP u KII MapKepHas MepeBIKHas, HOYTOVK,

KOMIIBIOTEp NEPCOHAIbHBIN, yueOHO-
HarJsiIHOE mocooure

VYuebHbIC ayAUTOpUN E-305, Aynutopus pabouee MeCTO COTPYIHHKA, CTEIIAX JIJIst
JUTS1 IPOBEJICHUS JUTSL IPOBEJICHUS XpaHEHMs] THBEHTaps, CTOJ MpernoaBarers,
1ab0paTOPHBIX 3aHATUI JIEKITMOHHBIX 1 CTYyJI, BEIIAJIKa ISl OJIEXKIbI, 000pYyI0BaHUE
MPaKTUYECKUX CIIEHUATTM3UPOBAHHOE
3aHATUH
Y4eOHble ayIuTOpUN E-305, Aynuropus pabodee MECTO COTPYIHUKA, CTEIIAX IS
TSl TIPOBEICHUS JUTSI TIPOBEICHUS XpaHEHUs] UHBEHTApsI, CTOJI IIPETO01aBaTes,
MIPOMEKYTOUHOU JICKIIMOHHBIX U CTyJ, BeIlaiKa AJisl OJIeXk/IbI, 000pyJOBaHHE
aTTecTauu MPAKTHYECKUX CIIeIIUATTU3UPOBAHHOE
3aHATUH
ITomemenus s E-310, ucmieitnplii CTOJI IPENOAABATENS, CTOJ, CTYJI, BEIIAIKa
CaMOCTOSTEIbHOM knacc kag. "OTOMK" JUIS OJEXK OB, JOCKa MEJIoBasl,
paboThI MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA

MapKepHasl epe/IBUKHAs, HOYTOYK,
KOMIIBIOTEp MEePCOHATIbHBIN, yueOHO-
HarJISIIHOE mocooue
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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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