FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

P
JIEHHST O BITAJIETIBLIE TIDTT
a H. L

[T dikovand

10.06.2024.

H. JI. Kynaukosa

PABOYAS ITPOT'PAMMA

aucaumInHbL 1.0.110.03 ®dusuka KOHASHCUPOBAHHOTO COCTOSIHUSA
nas nanpasiaenus 03.03.01 [Ipuknagasie MaTeMaTrka U Gu3MKa

ypoBeHb bakanaspuar

npoduiab noaroroBku [Ipuknaausie MareMaTnka u Gu3nKa

¢opma o0yueHus1 ouHas

kageapa-paspadorunk OnronHdopmaruka

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
nonrotoBku 03.03.01 I[pukianupie MaTeMaTrka U U3UKa, YTBEPKAEHHBIM TPUKA30M
Muno6puayku ot 07.08.2020 Ne 890

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,

K.(pu3.-Mat.H., TOIEHT

|

TIDI1, xparTes B chetene
mooGopora

10;

1OYpry

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

H. L

=z
552

and
10.06.2024

0 yHiBepeHTeT

YenssOMHCK

H. 1. Kynaukosa

. M. Punaein



1. llesu u 3212494 AU CIUILIHHBI

@opMHUPOBAHUE HAYYHON OCHOBBI I OCO3HAHHOIO U LIEJICHAIIPABICHHOTO
MCIIOJIb30BAHMSI CBOMCTB KOHJEHCUPOBAHHBIX CPEJ IPU CO3JaHUU OOBEKTOB U CHCTEM B
pa3IMYHBIX 001ACTSIX HAHOTEXHOJIIOTMH U MUKPOCUCTEMHOW TeXHUKHU. M3yueHue
(yHITaMEHTAJIbHBIX PE3yJIbTAaTOB (PU3UKHU KOHJEHCUPOBAHHOIO COCTOSIHUS U CIIOCOOOB
IIPAKTUYECKOTO MCIOJb30BaHUS CBOMCTB KOHAECHCUPOBAHHBIX CPEIl, TPAKTHUUECKOE
OBJIQJICHUE METO/IAMH TEOPETUUECKOTO ONKUCAHUSA U OCHOBHBIMHU TEOPETHUYECKUMU
MOJIEJIIMU KOHIEHCUPOBAHHOTO COCTOSIHUS.

Kparkoe cogepkaHue TUCHMIITIMHBI

Buapl xumnueckux cBsizeii. OCHOBBI 30HHOM TEOPHUM TBEPABIX Tesl. CBOMCTBA TBEPIBIX
TEN: IEKTPUUYECKUE, TEIIIOBbIe, MAarHUTHBIE. Jle(heKThl KPUCTATUIMUECKOTO CTPOCHHUS.
Mexanuszmbl 00pazoBanus BakaHcuid. [lomumopdusie npespamienus. TepmoanHamuka
TBEPABIX pacTBOPOB. Pacnan nepechlieHHbIX TBEPAbIX pacTBOPOB. KoHuenus
JIOKaJIbHOTO PaBHOBECHSI U €€ IPUMEHEHHUE K (PU3UKO-XUMUYECKUM 3a7ayam. OnucaHue 1
METO/IbI OIIPENEIEHUS KPUCTAIUIMYECKUX CTPYKTYP. DJIEKTPOHHBIE COCTOSHUS B
KpUCTajIax.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HAeT: OCHOBHBIE MOZEIIN KOHJCHCUPOBaHHBIX CPEJL
U X IPUIIOKEHMS IS pEIIEHNs pa3IMuHbIX
IIPUKJIAIHBIX 3a7a4

YMeeT: pelaTh CTaHAApTHBIE 3a1a4U U
(bopMyIUpOBaTh MATEMATUYECKHE MOJEITN
[paccMaTpUBaeMbIX MpobIeM Gru3uKu
KOHJICHCUPOBaHHBIX CpEZ.

VMeeT MpakTUYEeCKUil OMBIT: BHIOOPA ONTUMAIIEHOTO
criocoba perieHus 3a1a4 GU3nKu
KOHJICHCUPOBaHHBIX CPEL

VYK-2 Cnocoben onpenensth Kpyr 3ajad B paMKax
MOCTaBJICHHOM LIeIM U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHHSI, UCXOMS U3 ACHCTBYIOIINX

HPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUHN

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHb npeANISCTBYOMINUX AUCHUTUINH, [lepeueHs mocaeAyOMIMX AUCIUILINH,
BUJIOB PabOT yueOHOro IjiaHa BHJIOB paboT

JlomoTHUTEIBHBIC TJ1aBHI BBICIIICH MaTEeMaTHKH,
OYHKINOHAIBHBIN aHAIIN3,

be3onacHOCTD XKU3HEICATCILHOCTH,

Teopus rpyni,

BBenenne B crieniaabHOCTD,

[{ndpoBbIe TEXHOIOTUU U UCKYCCTBEHHBIIH
WHTEJUICKT B OITHKE,

®du3uKa MOBEPXHOCTH

He npenycMmoTrpenst

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U MPUOOPETEHHBIM B PE3YJIbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCUUILINH:




Hucuuninmnza

TpeboBanus

du3nka IOBEPXHOCTU

3HaeT: OCHOBHBIE CBOWCTBA IOBEPXHOCTEN U
bu3nYecKuX SIBICHUN HAa HUX; METO/BI U3yUEHUS
[OBEPXHOCTEN; aTOMHYIO U JIEKTPOHHYIO
CTPYKTYpY; acopO1nio. YMeeT: IpUMEHATh
MOJTY4YECHHBIC 3HAHUS 10 (PU3MKE MOBEPXHOCTEN /IS
AQHaJIM3a CUCTEM, MIPOLIECCOB U METOAO0B. MmeeT
MPAKTUYECKHUI ONBIT: aHAIN3a CUCTEM U
MOBEPXHOCTEM; aHaIM3a aTOMHOM U 3JIEKTPOHHOU

CTPYKTYpBI.

BBG,I[GHI/IG B CIICOIUAJIBHOCTD

3HaeT: TupPaKIUOHHYIO TEOPUIO ONITHUECKUX
WHCTPYMEHTOB; TEOPHIO JIIOMUHECLICHIINN;
YCTPOMCTBO J1a3€pOB HA KPACUTENAX; IPUHLIMIIBI
paboThl ONTUYECKUX MPUOOPOB; OOIACTH U FPAHULIBI
MIPUMEHEHNUS PA3JIMYHBIX METOIOB UCCIIEAOBAaHUSA U
UX BO3MOXKHBIE ITOTPEIIHOCTH. YMEET: KpUTHUECKHU
OLICHUBATh IPUMEHUMOCTb PA3JINYHbIX METOAUK U
METOZIOB IIPH MPOBEICHUH HCCIIEI0BaHUH,
MCIIOJIBb3Ys JUISl TOIO TEOPETUUECKHUE 3HAHMSL.
MMeeT NpakTUYECKUI OIIBIT:

I[OHOHHI/ITCJIBHBIG [JIaBBI BRICIIEH MaTeMAaTUKH

3HaeT: PyHKIMIO OT MaTPHUIIBI M CITOCOOBIX €€
BBIYHCIICHUS; TPUMEHEHHNE (QYHKIMI OT MaTpHIL B
Teopru JuQepeHInaIbHBIX yPaBHEHUN; IPUMEPHI
KOMITaKTHBIX ¥ HEKOMITAaKTHBIX OTIEPaTOpOB;
niieMeHTsl Teopun Pucca-1laynepa u ee
NPUMEHEHHE B TEOPHU HHTETPAJIBbHBIX YPaBHEHUI.
YMmeeT: HaXoAUTh (PYHKIUH OT MAaTPHUI] ¥ IPUMEHSTh
WX TPH PELUICHUH CUCTEM JIMHEHHBIX

i epeHIMaTbHBIX YPaBHEHUH C ITOCTOSHHBIMH
KO3 PHUIIMEHTAMH; PEIaTh CIEKTPaIbHbIEC 3a]a491
TUIsI THTETPAIBHOTO OTIepaTopa ¢ BHIPOKICHHBIM
sapoM. ViMeeT MpakTH4eCKUi OTBIT: HAXOXKACHUS
COOCTBEHHBIX 3HAYCHUI M COOCTBEHHBIX (DYHKITHIA
111 HEKOTOPBIX KOMIAKTHBIX HHTErPaIbHBIX
OIIEPaTOPOB.

Teopus rpynn

3HaeT: onpeesieHNe JINHEHHOTO MTPEICTAaBICHUS
IpYTIbl, 5KBUBAJICHTHBIX IPEICTaBICHNN;
OIPEIEIICHUE YHUTAPHBIX NIPEICTABICHUI; TEOPEMY
00 3KBUBAJIEHTHOCTH JTMHEHHOTO MPEICTaBICHUS
KOHEYHOH TPYyMNIIbl YHUTAPHOMY IIPEICTABICHHUIO;
OIpeeICHUE MHBAPUAHTHOTO TIOAPOCTPAHCTBA
[IPEICTABIICHMS], IPUBOAMMOIO U HEIIPUBOIAUMOIO
IIPEICTaBICHUSA. YMEET: HAXOAUTh CTaHAAPTHOE
[pEICTaBICHNE TPYNIBI S N U €€ NOATPYIIIL;
HaXOJUTh PETYJIIPHOE MIPEICTABICHUE IPYIII MaJIbIX
[OPSIKOB; HAXOAUTH IPYIILY XapaKTepOB
LUKJINYECKUX IPYIII; HAXOAUTH I'PYIIIY XapaKTepoOB
KOHEUHBIX a0eNIeBBIX TPYIIT; HAXOAUThH YHUCIIO
HENPUBOANUMBIX IIPEICTABICHUM KOHEYHBIX TPy
MaJIbIX ITOPSIKOB U CTEIIEHU YTUX NPEACTaBICHUMN.
MeeT NpakTUYECKUN OMBIT: HAXOXKICHUS
HEIIPUBOJMMBIX IPEJCTABICHUN U XapaKTepOB AJIs
Py MaJIbIX OPSAKOB.

be3omacHOCTH KU3HEACATCIbHOCTH

3HaeT: MpaBOBbIE HOPMbI 00ECIIEUHBAOIINE




0€30MacCHOCTh JKU3HEIEATEIPHOCTH Ha
MPEINPUITUSAX, IPABOBBIE HOPMBI,
oOecreunBaroIre 6e30MacHOCTh
YKU3HEESITEIbHOCTH, TOCYAapCTBEHHYIO MOJIHUTHUKY,
rOCyIapCTBEHHBIC CTPYKTYPhI U CUCTEMY
MEPOTIPUATHIA B 00J1aCTH 00€CTICUCHUS
0€30MMaCHOCTH JKU3HEIEATEIHHOCTH, OCHOBBI
0€30MMaCHOCTH JKU3HEEATEIHHOCTH YMEET:
OCYIIECTBIISITh BHIOOP METOIOB TIOBBIIIICHUS
YCTOMYHUBOCTH PAOOTHI MPEANPUATHI B YCIOBUSIX
Ype3BbIUAHHBIX CUTYAIlNH, UCIIOIB30BaTh IPABOBBIC
HOPMBI, O0€CIIednBaroe 6€30MacHOCTh
YKU3HECSITEIbHOCTH, TOCYIapCTBEHHYIO TMTOJUTHUKY,
roCyaapCTBEHHBIE CTPYKTYPBI U CUCTEMY
MEPOTIPHUSITHIA B 001aCTH 00€CTICUCHHUS
0€30MMaCHOCTH JKU3HEIEATEIbHOCTH, ONPEIEIUTh
KPYT 3a71a4 ¥ HAWTU UX ONTUMATHHOE BEPHOE
peIIeHre B paMKax oOecredeHus: 0e30macHOCTH
YKU3HEAEATEIIbHOCTU VIMEeEeT MpakKTU4EeCKUI OIIBIT:
OKa3aHMs TIEPBON JOBPAYEOHOM TOMOIIIH,
DBaKyallUU U3 3/1aHMs, IEUCTBUM B Cllydae I10KapoB.,
3eMIIETPSICEHUI Y HABOJHEHUM, UCTIOJIb30BAHMS
MPaBOBBIX HOPMBI, 00€CTICUHBAIOIINX 0€30MaCHOCTD
YKU3HEESITeIbHOCTH, TOCYAapCTBEHHYIO MOJIHUTHUKY,
rOCyIapCTBEHHBIC CTPYKTYPhI U CUCTEMY
MEPOTIPUATHIA B 00JIaCTH 00€CTICUCHUS
0€30MMaCHOCTH JKU3HEIEATETHPHOCTH, OBICTPOTO
pearupoBaHUs B YPE3BbIUYAHHBIX CUTYAIMSIX

DyHKINOHAIBHBIA aHAIIN3

3HAeT: OCHOBHbIE KOHUEMIUN (PYHKIIHMOHAIBHOTO
aHaJIM3a: IPOCTPAHCTBO, METPUKA, HOPMA,
TOTIOJNIOTHS, CKAJIIPHOE TIPOU3BEACHUE, 0000IIeHHAs
byHKIUSA, oneparop, PyHKIIMOHAI U T.I.; 3HATH, KaK
MPEICTABISIFOTCS KOHKPETHBIE (U3UYECKHE
MIPOLIECCH] U SIBJIEHUS B TEPMHHAX
(GYHKIMOHAIBHOTO aHAIM3a. YMEET: aHaIM3UPOBATh
JTMHEHHBIE 0TOOPAKEHUS; BBIYUCIISATh HHTETPAIIbI
JleOera; HaXOAUTH IKCTPEMYMBI (YHKIIOHAJIOB;
MCIIOJIb30BaTh anmnapar (GyHKIHOHAIBHOTO aHAJIN3a
TUTS aHaJIN3a SJIEKTPOAMHAMMYECKUX SIBJICHUM 1
MIPOLIECCOB U NPOLIECCOB KBAHTOBOW MEXAaHUKH.
MeeT MpakTHYECKUH OMBIT: UCITOJIb30BaAHUS
MNOHATHS 00001IeHHOM (yHKIIMHU (B YACTHOCTH -
nenbra - GyHkuun upaka) ais anammsa
(U3UUECKHX MPOLIECCOB U SBICHUH; CIIEKTPAIbHOTO
aHaJM3a MPU MCCIIe0BaHNH ONEepaTopoB KBAaHTOBOM
MEXaHUKH.

[{ndpoBhIe TEXHOIOTUN U UCKYCCTBEHHBIN
MHTCJIJICKT B OIITUKE

3HaeT: Qpypbe-aHaau3 HEMPEPBIBHBIX U JUCKPETHBIX
(GYHKIMIT; OCHOBBI METOA0B KOMITBIOTEPHON ONTHKH.
'YMeeT: pacKiIabIBaTh IEPUOAUYECKUE CUTHAIIBI B
psanbel Oypbe; MOIETUPOBATH BOITHOBBIE SIBJICHHUS.
MeeT NMpakTUYECKUH OMBIT: CIIEKTPAIBHOIO
QHaJIM3a HETIPEPHIBHBIX U TUCKPETHBIX (PYHKIINMI;

pabotsl ¢ maketom MATLAB.

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI cOcTaBiseT 4 3.¢., 144 4., 70,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
8

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144

AyoumopHhvie 3auamusi: 60 60
Jlexuuu (JI) 24 24
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 36 36
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 73,5 73,5
[TonroToBka kK KOHTPOJIBHOM padoTe Nel 12 12
IToaroroBka K KOHTPOIBHOM pabore No5 15 15
IToaroroBka K KOHTPOJIBHOM padore Nod 12 12
IToaroroBka Kk KOHTpOJIBbHOM pabore No3 12 12
[ToaroroBka K 3K3aMeHy 10,5 10.5
[TonaroroBka K KOHTPOJIBHOU padoTe Ne2 12 12

KoHcynbTanum u mpoMexXyTodHas aTTecTalus 10,5 10,5

Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprkaHue TUCUHMILIIMHBI

Ne

pasnena HaumeHnoBanue pa3nenoB JUCHHUILIMHBI

OObeM ayTUTOPHBIX 3aHATUI

10 BHJaM B Jacax

Bcero J | TI3 | JIP

Kpucrannel. Knaccudukanus u uccieoBaHue CTPYKTYPbl

1  |kpuctamna. Penrrenorpadus, anekrpoHorpadus u 14 6 8 0
HEHUTpoHOTpaduUsl.

2  |BuUOel XUMHUYECKHUX CBS3EH. 12 4 8 0
MexaHnYeCcKHUe CBOMCTBA KPUCTAIIIOB U A€(PEKTHI

3 P e 12 418 |0

KpHCTaHHquCKOﬁ PCUICTKHU.

4  |®oHOHBI K KOJIeOaHUSI PEIIETKH.

22 10| 12 0

5.1. Jlekuuu
Ne Ne Kox-
nexuumlpasiena HanmeHnoBaHue uin KpaTkoe COAep:KaHue JEKIIMOHHOTO 3aHTHS BO
JacoB
1 1 |OcHOBHBIE THIBI KPUCTAIIIMYECKUX PEIIETOK M UX XaPAKTEPUCTUKH. 4
) 1 PEeHTreHOBCKHE JIyUr U UX CBOKMCTBA. IX mpUMEHEHUE ISl UCCIEA0BAHUS ’
CTPYKTYPBI KPUCTALIOB. DJIEKTPOHOTpadusi u HeHTpoHOTrpadus.
3 ) XuMmudeckas CBsi3b B TBEPIBIX Tenax (MOHHAs, KoBaJieHTHas1, Ban nep Baanbca, 4
BOJIOPOJHA).
4 3 |Toueunsie neeKThl KpUcTATHUECKOM pemeTku. duddysus. 2
5 3 |MexaHu4eckue CBOMCTBA KPUCTALIOB. JlUCIOKaIIUH. 2
6 4  |[KBaHTOBBIN Xapaktep Kojebanui pemétku. Mmmnynsc dhoHona. Heynpyroe 2




paccesHue (OTOHOB Ha aKYCTHUECKUX (DOHOHAX.
7 4 Heynpyroe paccesiHie peHTITeHOBCKHX Jiyueit Ha (oHoHax. Heympyroe paccesHue 4
HeNUTpoHOB Ha (hoHOHax. KonebaHue B peméTke u3 OIMHAKOBBIX aTOMOB.
3 4 Pemérka ¢ 1ByMsi aTOMaMH B IPUMUTHBHOM siueiike. ONTHYECKUE CBOWCTBA B >
uH(ppakpacHoil 061acTH CrIeKTpa.
9 4 |Imdnexrpudeckas GpyHkius. JIokambHbIe (POHOHHBIE KOJICOAHUSI. 2
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Koa-
sansTHslpasenal HanmeHnoBaHue wiin KpaTkoe CoAEp:KaHUe MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
4acoB
CaoiicTBa 00paTHO peméTku. KpucranmoreoMeTpusi: HHIEKCHI y3JI0B,
1 1  |nanpaBnenwuii, miockoctel. BekTopsl u nelicTBusa ¢ HUMH. PacdeTs! yImos, 4
MEXIUIOCKOCTHBIX PAaCCTOSTHUM, EPHOI0B UACHTUYHOCTH.
OcobeHHoCTH qUQPAKINH HA pemeTkax ¢ 6azucoM. MeTon moJTuKpPUCTAILIIOB.
2 1  |[OnpeneneHue TUMa KPUCTAUITMUECKON PEMIETKH 110 TU(paKTOrpaMme. 4
KontposnbHas pabora Nel.
MeToabl BBIUUCIICHUS] DHEPTUU CBS3U U MapameTpa pemeTku. [Iposenenue
3 2 |pacu€ToB Ui KPUCTAJIOB MHEPTHBIX Ta30B U XJIOPUAOB HIETIOYHBIX METAJIJIOB. 4
MeTannuieckasi CBsI3b. JHEPIUs CBSA3H B LIEJIOYHBIX METaJJIaX.
4 ) KoBasieHTHas CBSI3b B MOJIEKYJIaX U TBEPIBIX KpUcTaiax. [ mbpuanzamusi. 4
KontponbHas pabora Ne2.
5 3 CraTHCTUKY aTOMHBIX IIEPECKOKOB IO y371aM peméTku. PacTBopbl BHEAPEHUS U 4
3amMerieHus. YacToThl NEpPEeCKOKOB aTOMOB U 1e(heKThl. 3akoHbI Tudy3un.
6 3 Bakancuu u Mex10y3enabHble aToMbl. OIleHKa SHEepruu 00pa3oBaHus Ui 30J10Ta, 4
Menu, cepedpa u riatTuHbl. KonTponeHas padora Ne3.
7 4 Mozenu 0OqHOMEPHBIX LENOYEK C OAMHAKOBBIMU U PA3IIMYHBIMUA COPTAMHU aTOMOB. )
KBaHTOBBIE 0COOEHHOCTH OCHUIIISTOPOB.
Terno€MKkoCcTh TBEPABIX TeN MO DUHINTEWHY. KpuTnka Teopun DUHIITEHHA C
8 4 |mo3uLUH CYIIECTBOBAHUS CIIEKTPa YaCTOT U BOJIHOOOPA3HOCTH KOJIEeOaHHIA. 2
Teopus Teroémkoctu o Jlebaro.
9 4 OHeprus cBsA3M B MeTasuiax. Pacuet sneprun ®epmu, TepMOAMHAMUYECKUX )
XapaKTEPUCTHUK AIEKTPOHHOTO Tasa.
10 4 [TocTpoenue noBepxHoctu Oepmu 1715 METAIIOB € Pa3IMYHON BaJIEHTHOCTHIO 4
MeTozioM XappucoHa. KonTponbHas pabora Ne4.
11 4 [3axmrounTenbHas KOHTPOJIbHAS paboTa mo BceM paznenam NoS. 2
5.3. JIaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pasenos, raB, cTpaHull) / cchuika Ha  (CemecTp| BO
pecypc JacoB
[opnuenko, A. b. ®uzuka
MoroToBKa K KOHTpOIbHO paGoTe Nel KOHJIEHCUPOBAaHHOTO COCTOsIHUSA. Pelenue 3 12

3ajau : yuebHoe nocobue / A. b. [opauenko,
A. B. KocoOykwii, /[. B. KopaGenpbHuKOB.




— 2-e u31., non. — Kemeposo : KemI'Y,
2011. — 91 c. — ISBN 978-5-8353-1164-4.
— Tekcr : anekTpoHHbIH // JIaHb :
PIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/30132
(mara obpamenus: 19.05.2022). — Pexum
mocTyma: JJisi aBTOPU3. TOJIb30BATENICH.

[TonroToBka K KOHTPOJIBHOM padoTre Ne5

1) lopauenko, A. b. ®uzuka
KOHJICHCHPOBAHHOTO COCTOSIHUS. Pemenne
3ajad : yueObHoe nocobue / A. b. [opauenko,
A. B. KocoOymkwii, [[. B. KopaGenpHuKOB.
— 2-e u31., non. — Kemeposo : KemI'Y,
2011. — 91 c. — ISBN 978-5-8353-1164-4.
— Tekcr : anekTpoHHbIH // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/30132
(mara obpamenus: 19.05.2022). — Pexum
ocTyma: A aBTOPU3. MOJIb30BaTeNel. 2)
['yproB, B. A. ®u3suka TBEpAOTO TENIA s
WH)XEHEpOB : yueOHoe nocobue / B. A.
['ypros, P. H. Ocaynenko. — 2-e u3zn., ucrp.
u non. — Mocksa : Texnocdepa, 2012. —
560 c. — ISBN 978-5-94836-327-1. —
TekcT : anekTpoHHbIH // JIaHb : AIEeKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/73515 (mara
obpamenus: 19.05.2022). — Pexum
ocTyma: JJisi aBTOPU3. MOJIb30BaTENICH.
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[lonroroBka Kk KOHTPOJIbHOM paboTte Ne4

['opauenko, A. b. ®uzuka
KOHJCHCHPOBAHHOTO COCTOSIHUS. Pemenne
3ajady : yueObHoe nocobue / A. b. [opauenko,
A. B. Kocobymxuii, /[. B. KopaGenbHHUKOB.
— 2-¢ u3n., non. — Kemeposo : KemI'V,
2011. — 91 c. — ISBN 978-5-8353-1164-4.
— TekcT : anekTpoHHbIH // JIaHs :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/30132
(mara obpamenus: 19.05.2022). — Pexum
ocTyma: JJisi aBTOPU3. MOJIb30BaTENEH.

12

[ToaroroBka K KOHTPOJIBHOM padore Ne3

[opnuenko, A. b. ®uznka
KOHJICHCUPOBAHHOTO COCTOsTHUS. Pemenue
3amad : yueOHoe mocooue / A. b. I'opaueHko,
A. B. Kocobynxwuii, /I. B. KopabensHHKOB.
— 2-¢ u3., gomn. — Kemeposo : KemI'V,
2011. — 91 ¢. — ISBN 978-5-8353-1164-4.
— Tekcr : anexTpoHHbIH // JIaHs :
DIIEKTPOHHO-ONOIMOTEYHASI CHCTEMA. —
URL: https://e.lanbook.com/book/30132
(mara obpamenus: 19.05.2022). — Pexum
TOCTYyMA: AJIsl aBTOPU3. MOJIb30BaTENICH.
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[lonroroBka K 3K3aMeHy

1) I'ypros, B. A. ®usuka TBEpAOTO TENA IS
WH)KEHEepOB : yueOHoe nmocobue / B. A.
['ypros, P. H. Ocaynenko. — 2-e u3z., ucmp.
u non. — Mocksa : Texnocdepa, 2012. —
560 c. — ISBN 978-5-94836-327-1. —
TekcT : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-

10,5




oubnmuoreynas cuctema. — URL:
https://e.lanbook.com/book/73515 (nara
obpamenus: 19.05.2022). — Pexum
TOCTyMa: IJIsi aBTOPHU3. MOJIH30BaTEIICH. 2)
[[Benuk, A. M. KBanToBas Teopus nois B
(hU3MKe KOHICHCUPOBAHHOTO COCTOSHUS / A.
M. LiBemuk. — Mocksa : DU3MATIINUT,
2004. — 320 c. — ISBN 5-9221-0237-0. —
TekcT : anekTpoHHbIH // JIaHb : AIeKTPOHHO-

o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/2714 (nara
obpamenus: 19.05.2022). — Pexum
mocTyma: JJisi aBTOPU3. TOJIb30BATENICH.

[TonroroBka K KOHTPOJIBHOU paboTe Ne2

A. B.

[opauenko, A. b. ®uznka
KOHJ/ICHCUPOBAHHOTO COCTOSIHUSI. Pemenne
3ajady : yueObHoe nocobue / A. b. [opauenko,

— 2-e u3n., non. — Kemeposo : KemI'Y,
2011.
— Tekcr : anekTpoHHbIi // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL:
(mara obpamenus: 19.05.2022). — Pexum
mocTyma: JJisi aBTOPHU3. TOJIb30BaTENICH.

Koco6ymkuit, 1. B. KopabenbHHUKOB.

— 91 ¢. — ISBN 978-5-8353-1164-4. 8

https://e.lanbook.com/book/30132
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6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KonTpoabsusie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oan

[Topsimox HauwcneHus: 6aIOB

Yun-
THIBA-
eTCs B
ITA

Texyuuit
KOHTPOJIb

KonTtponbHas
pabota Nel

BpeMst mpoBeieHNsI KOHTPOJIBHOM paOboThl 45
MUHYT. B KOHTpOnBHOM paboTe 2 3a1auu.
Kaxnas 3agaga oneHuBaetcs Ha 3 6amia. 1
0aJi1 CTaBUTCS, €CITU CTYJCHT Hamucal
MPaBIIbHBIC (POPMYITBI TSI pEIICHUS 3a/1a9H,
2 Gana - eclid, KpoMe TOT0, CJIeaHbl BEPHbIE
npeoOpazoBaHus, 3 Oallia - eCu MOTyYCH
MPaBWIbHBIN YKCIOBOU OTBET.

DK3aMCH|

Texymmii
KOHTPOJIb

KontponbpHas
pabota Ne2

Bpemst mpoBeieHUsT KOHTPOIBHOM padboThI 45
MUHYT. B KOHTpOJIBHOI paboTe 2 3amaum.
Kaxxmas 3agaya orennBaercs Ha 3 Oasmia. 1
0aJI CTaBUTCSI, €CITU CTYJCHT HaMUcal
MpaBWIbHbIE (POPMYIIBI ISl pELICHUS 3a/1auH,
2 OaJuta - eciii, KpOMe TOTO, C/IeTIaHbl BEpHbBIE
npeoOpa3zoBanus, 3 6asa - Clid MoIy4eH
[IPaBUJIbHBIN YHUCIIOBOU OTBET.

OK3aMCH




Texyuit
KOHTPOJIb

KonTtponbHas
pabota Ne3

BpeMst mpoBeieHNsI KOHTPOJIBHOM paOboThl 45
MUHYT. B KOHTpOnBHOM paboTe 2 3a1aun.
Kaxas 3a1a4a oneHuBaercs Ha 3 Gama. 1
0aJi1 CTaBUTCS, €CITU CTYJCHT Hamucal
MpaBUIIbHBIE (POPMYITBI ISl pEIICHUS 3a/1a9H,
2 Gana - eclid, KpoMe TOTo, C/IeIaHbl BEpHbIE
npeoOpazoBaHus, 3 Oalya - eCu MOIyYeH
MPaBWJIbHBIN YHCIOBOM OTBET.

Texkymmii
KOHTPOJIb

KontponbpHas
pabota Ned

Bpems npoBeieHNs KOHTPOJIBbHOM paboThl 45
MUHYT. B KOHTpONBHOI paboTe 2 3amaun.
Kaxmas 3agada oneHrBaeTcs Ha 3 6aiia. 1
0aJiT CTaBUTCSI, €CITU CTYJCHT HaMucal
MpaBUIIBLHBIC POPMYIIBI JIJIS1 PEIICHUS 3a1a4H,
2 Ganna - eciii, KpOMe TOTO, CICJIaHbl BEpHBIC
npeoOpa3zoBanus, 3 6aia - eciu Moly4yeH
[MPAaBUJIbHBIN YHCIOBOM OTBET.

Texymmii
KOHTPOJIb

KonTponbsnas
pabota No5

12

Bpewmst mpoBeieHust KOHTPOJIbHOM paboTs! 90
MUHYT. B KOHTpONIbHOI paboTe 4 3a1aun.
Kaxxmas 3agaga onennBaeTcs Ha 3 Gaimia. 1
0aJi1 CTaBUTCS, €CIIU CTYJEHT Halucal
NpaBUIbHbIE (POPMYIIBI TSl peLLIeHHs 3314,
2 Gania - eciid, KpoMe TOro, C/IeIaHbl BEpHbIE
npeoOpa3oBaHusl, 3 6aia - €Cliu MoJTyueH
MIPaBUJIbHBIN YNCIIOBOU OTBET.

IIpome-
KYTOYHast
arrecTauus

DK3aMeH

Ha sk3aMeHe CTy/IeHT noiny4aeT Ouier,
CoZIep KAl 2 TEOPETUUECKHUX BoIpoca. 3a
TEOPETHUUECKUN BOITPOC MAKCUMYM CTaBUTCS
4 Oasuta, eciu CTyACHT BCE MPABUIILHO
Harnucall, OObsICHUI U OTBETUII Ha BCE
TOTIOJTHUTEIbHBIE YTOYHSIOUINE BOIIPOCHI IO
naHHOMY OmieTy. 3 Gasuia eciid CTyIAeHT BCE

[MPAaBUJIbHO HAIIMCAJ 1 OTBCTHII Ha HCKOTOPBIC [DK3aMCH

TOTIOJIHUTENIbHBIE BONIPOCHI (HE Ha Bce). 2
0asuta eciy CTYACHT BCE MPaBUIIBHO HAIMCAll,
HO HE CMOT OTBETHTH HU Ha OJMH
TTONOHUTEIBHBINA Bonpoc. 1 6amt eciu
CTYAEHT HalucaJl TI0JIOBUHY BOIIPOCa, HE
CMOT HMYETO OOBSICHUTH U HE CMOT OTBETUTH
Ha JIOTIOJTHUTEIILHBIE BOMPOCHI.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOU [Tpouenypa npoBenenus Kpurepun
OIICHUBaHUS
arTecTauu
IIpomexxyTouHast arrecTanus BO3MOXKHA [0 pe3yibraraM TEeKyIIen

arrectanuu. CTyJIeHT caM peIIaeT MPOXOAUTh MPOMEKYTOUHYIO

arrectanuio win HeT. Ha sk3amen naércs 1,5 gaca, mocie 31oro

CTYIEHTBI CHAIOT JINCTOUYKH C TEM, UYTO CAETAIU U JajbHelmre |B cooTBeTcTBUM C

3K3aMeH Pa3roOBOPHI MPOBOAATCS C KaXKIbIM CTYAEHTOM OTIEJIBHO. mm. 2.5, 2.6
[Tonp30BaThCss HUUEM HENB3sI, KPOME KapaH/Iallla, TUHEUKH, [Tonoxenmns
JIaCTHKa, PYUYKHU U KanbKynaropa. Mcnonps3oBanue Tenedona
cTporo 3anpemieHo. [1o okoHyannuu 3K3aMeHa MPOBOIUTCS
arnesuIsIus.

OK3aMCH|

OK3aMCH

OK3aMCH|




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun PesynbraTsl 00yueHus o KM
12]314(5]6
VK2 3HAET: OCHOBHbBIE MOJIEJIN KOHJEHCUPOBAHHBIX CPE/ U UX MPUIIOKEHUS JIIs AAANNE
peLICHUs PA3IMYHbIX IPUKIIAIHBIX 3a1a4
VK2 YMmeeT: pelars CTaHJapTHbIE 3a/1a4u U (HOpMYJIHPOBaTh MaTeMaTuyecKue ey
MOJIETT! paCCMaTpPUBAEMBIX MPOOIeM (PU3UKH KOHJCHCUPOBAHHBIX CPE.
VK2 lMeeT mpakTUYECKHid OTBIT: BEIOOpA ONTUMAIBLHOTO CIIOCO0a pereH s 3a1a4y by
(U3UKN KOH/IEHCUPOBAHHBIX CpeJl
Tumossie KOHTPOJIBHBIC 3aIaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUITIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIlUA
a) OCHO6HAA 1umepamypa.

1. IlaBmnos, I1. B. ®u3uka TBepa0ro Tena Yuel. 17 By30B IO
HarnpasieHuo "®dusnka" u cnenuanbHOCTAM "DHU3KKa U TEXHOIOTHS MAaTEPUAIIOB U
KOMIIOHEHTOB JIEKTPOH. TEXHUKH"," MHUKPOIJIEKTPOHHKA U MTOJIYITPOBOIHUKOBBIE
npubopsl". - 3-e u3z., crep. - M.: Boicmias mkona, 2000. - 493,[1] c. u.

2. Cagennes, U. B. Kypc obmeit ¢pusuku [Texcr] Ku. 5 KBantoBas
ontuka. AtomMHast pusuka. Ousuka TBepaoro Tena. Gusnka arTOMHOTO sA7Ipa U
AJIEMEHTAPHBIX YacTHIl yuel mocooue 11t BTy30B : B 5 kH. U. B. CaBenbes. - M.:
Actpens: ACT, 2007. - 368 c. ui.

0) OononHUMeENbHASL IUMepPamypa.:

1. Amxkpodt, H. ®usuka tBepmoro tena T. 1 B 2-x . [1ep. ¢ anm.
Muxaiinosa A. C.; Ilox pen. Karanosa M. U. - M.: Mup, 1979. - 399 c. un.

2. Awmxkpodrt, H. dusuka tBepaoro tena T. 2 Ilep. ¢ anrn.: B 2-x T. Ilep.
Kyrens K. 1., Muxaiinosa A. C.; Ilox pen. Karanosa M. U. - M.: Mup, 1979. - 422
C. WL

3.  Kurrens, Y. Beenenue B pusuxy tBeporo tena [lep. A. A. I'ycesa, A.
B. Ilaxnena; [Tog obmr. pen. A. A. I'yceBa. - M.: Hayka, 1978. - 791 c. uu.

6) omedyecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:

1.  VYcmexu ¢pusznueckux Hayk Hayd. )KypH. Poc. akaj. Hayk sxypHail. - M.,

1918-
2. Physical review [Tekct] B Condensed matter and materials physics

Hayd. )XypH. xKypHal. - Woodbury, NY: The American Physical Society through the
American Institute of Physics, 1998-

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Topauenko, A. b. ®r3uka KOHICHCUPOBAHHOTO COCTOSIHMS. Penenue
3aj1ay4 : yueOHoe nocodue / A. b. T'opauenko, A. B. KocoOy1kuii, /1. B.
KopabenbaukoB. — 2-e u3., nomn. — Kemeposo : KemI'VY, 2011. — 91 ¢. — ISBN
978-5-8353-1164-4. — TekcT : aneKTpoHHbIN // JIaHb : 3IeKTpOHHO-OMOIMOTEeYHAs
cucrtema. — URL: https://e.lanbook.com/book/30132 (nara oGparienus:
19.05.2022). — Pexxum gocTyma: ajisg aBTOPHU3. MOJIb30BaTeNeH.




2.

3.

[Benuk, A. M. KBanroBas Teopus nosisi B GU3MKE KOHIEHCUPOBAHHOTO
cocrostaust / A. M. LIenuk. — Mocksa : DU3MATIINT, 2004. — 320 c. — ISBN
5-9221-0237-0. — TexcT : a1eKkTpoHHbIH // JlaHb : 3eKTpOHHO-0MOINOTe HAs
cuctema. — URL: https://e.lanbook.com/book/2714 (nara obpamenus: 19.05.2022).
— Pexum nocryna: mist aBTopus. MoJb30BaTEICH.

I'ypros, B. A. ®u3uka TBepAOTrO TENa 71l HHKEHEPOB : yaeOHOE
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Texnocdepa, 2012. — 560 c. — ISBN 978-5-94836-327-1. — TekcT :
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T'opauenko, A. b. @u3uka KOHIEHCUPOBAHHOTO COCTOSIHMS. Penenue
3ana4 : yueonoe nocooue / A. b. l'opauenko, A. B. KocoOyuxkuit, . B.
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cuctema. — URL: https://e.lanbook.com/book/30132 (mara obparmeHus:
19.05.2022). — Pexxum goctymna: AJisi aBTOPU3. MOJIb30BaTEIICH.

[Benuk, A. M. KBantoBas Teopus noisi B GU3UKE KOHIEHCUPOBAHHOTO
coctostaus / A. M. LIBenmuk. — Mocksa : DU3MATIIUT, 2004. — 320 ¢. — ISBN
5-9221-0237-0. — TexcT : 31eKTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTeYHAs
cucrtema. — URL: https://e.lanbook.com/book/2714 (nata obpamienusi: 19.05.2022).
— PexuM noctyna: Jj1si aBTOpHU3. MOJIb30BATEIICH.

I'ypros, B. A. ®u3uka TBepAOro Tena sl MHKEHEPOB : yueOHoe
nocobue / B. A. I'ypros, P. H. Ocaynenko. — 2-e u3f., ucnp. u aomn. — Mockaa :
Texnocdepa, 2012. — 560 c. — ISBN 978-5-94836-327-1. — TekcT :
ANIEKTpOHHBIH // JIanb : anexTpoHHO-O0ubOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/73515 (mara obpamenus: 19.05.2022). — Pexum
JOCTYyTIA: JUIsl aBTOPH3. TIOJI30BATEICH.

l.

2.

3.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HaumenoBanue
Ne Buz peeypea s bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dopme
Jlannay, JI. JI. Teoperndeckas ¢pusuka : yuedHoe mocodue : B 10
tomax / JI. JI. Jlaunmay, E. M. JIudmun, JI. I1. [TutaeBckuii ; moxn
JJIEKTPOHHO- penakuueii I. C. Jlannc6epra. — 5-e u3z., ucnp. — MockBa :
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DIEKTPOHHO- yueoHnoe nocooue / B. A. I'ypros, P. H. Ocaynenko. — 2-e u3.,
OCHOBHAS O6ubIMoTeYHas ucrnp. u gon. — Mocksa : TexHocdepa, 2012. — 560 ¢. —
4 cucreMa ISBN 978-5-94836-327-1. — TekcT : aneKTpoHHBIH // JIaHb :
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Jlanb https://e.lanbook.com/book/73515 (nata oOpareHus:
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Hukomae, M. H. Coopauk 3ama4 no kypcy "®usnka TBEPIOTO
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