MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHnoBanune o6pa3zoBaTejbHOI nporpaMMbl: HaHOTeXHOJI0TMH H HAHOMAaTepH AJIbI B JHEPreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA TBEPAOI'O TEJIA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 48 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 133,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

MakapoB .T.

WaentnuraTtop

R9a51899%a-MakarovPG-4f257daf|

IL1.T". MakapoB

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney,

MaKapoB I1.T.

WpenTuduratop

R9a51899%a-MakarovPG-4f257daf]

IL.I". MakapoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnapeney

My3uHa KO.10.

WpeHTudukatop

Re86e9a56-Puzina-4d2acadl

10.10. Ily3uHna




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieab ocBoeHMsI JMCHUIVIMHBI. CHCTEMAaTH3allUs [IOJIYYEHHBIX TIPU H3Y4EeHUM Oa30BbIX
JUCLHUIUIMH 3HAaHUN TO OCHOBaM (M3WKU TBEPIOTO Teja — CTPOEHUE M THUIIbI XUMHYECKUX CBs3€H B
TBEPABIX TellaX, JJCKTPOHHAs 30HHAs TEOpPHUS TBEPIABIX Te€J, IMHAMUKA KPHUCTAJUIMYECKOW PEIIETKH,
TEOPHsI AIEKTPO- U TEIUIONPOBOJHOCTH, MArHUTHBIE CBOMCTBA TBEPBIX Tel, (PU3HKa IMOIYIPOBOJHUKOB U
CBEPXIIPOBOJUMOCTb, a TAaKXK€ C TEOPHsl YNPYrOCTH M IUIA3MEHHOE COCTOSIHUE KOHICHCHPOBAHHOIO
BEIIECTBA.
3aga4u AUCHHUILINHBI
- U3y4YEHHE CTPOEHUS U TUIIOB XMMHUECKUX CBSI3€H B TBEPJIBIX TEJIAX;
- I3y4YCHHE IEKTPOHHAs 30HHAs TEOPUs TBEPIBIX TEII;
- U3y4YEeHHE TUHAMUKU KPUCTAJUIMUECKOMN pElIeTKY;
- U3y4€HHUE TEOPHH YIIPYTroCTH U (POHOHBI;
- U3y4YEHHE TEOPUH JIEKTPO- U TEILIONPOBOIHOCTH TBEPBIX TE,
- N3y4YCHHE MarHUTHBIX CBOMCTB TBEPIBIX TEII;
- U3y4eHue (HPU3MKH MOTYIPOBOIHUKOB,;
- U3yueHue (PU3NYECKUX MPOLIECCOB B CBEPXIPOBOAHUKAX;
- IpUOOPETEHNE HABBIKOB BHIIIOJHEHUS Ha 3TOM OCHOBE MHKEHEPHBIX PACUETOB IS PEILICHUS
KOHKPETHBIX IIPUKJIAJHbIX 3a/1a4.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl oﬁyqemm 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMIEeTeHIIHH
I1K-3 I'oToB K pacueTHO- W/I-1nx-3 Bmageer ocHoBHpiMu | 3HATh:
HKCIIEPUMEHTAILHOMY METOIaMH U MOAXOJaMHU, - MCTOZbI U IIOAXO/IbI, IIPUMCHACMBIX IIPH
aHaJIU3y 0COOCHHOCTEM IPUMEHSICMBIMH MpU aHan3e | AHAIA3C TBEPILIX TEJ.
IIPOLIECCOB B paboThI HAHOPA3MEPHBIX
HaHOpPa3MEPHBIX CUCTEMAX | CUCTEM YMETB.

- OLIEHUBATh apaMeTPbl HU3KOPAa3MEPHBIX
TBEPJOTENIBHBIX YCTPOUCTB.

[TIK-4 CnocobeH k N/1-2mx-4 3HAET METOIBI 3HaTh:

paspaboTke OTpeIeIeH s TapaMeTPoB - OCHOBHBIE CBOWCTBA TBEPJIBIX TN U
HaHOPa3MEPHBIX 3 (HEKTHBHBIX CrocoObl UX MPUMEHEHHUS B
MaTepHaloB U YCTPOUCTB HU3KOpPa3MEPHBIX YCTpOiCcTB n | HU3KOPa3MEPHbIX YCTPOHCTBAX.

CIOCOOEH MPOBECTU UX OLIEHKY
YMETh:
- OLICHUBATh CTPOEHHE U TUIIBI

XUMHYECKHX CBSI3EH B TBCPABIX TCJIaX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucturniauHa OTHOCHUTCA K OCHOBHOWM TmpodeccrmoHambHONW 00pa3oBaTeNbHON  IporpamMme
Hanotexnonoruu u HaHoMmarepuaisl B 3Hepretuke (nanee — OITOI), nanpasnenust moarotoku 14.03.01
SAnepHas sHepreTrka u Teropusnka, ypoBeHb 00pa3oBaHMs: BbIcIIee 00pa3oBaHue - OakagaBpHar.

TpeGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh MaTteMaTnKa

- 3HaTh Pusnka (oO1as)

- 3HaTh OU3NKaA crenuaiabHas

- 3HaTh TepMoauHaMuKa

- 3HaTh TemmoMaccoOMeH




- 3HaTh Pu3NKa KOHACHCUPOBAHHOT'O COCTOAHUA

Pe3ynbpTarhl 00y4eHus, MoJIydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKALMOHHOM PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CTpocHHUE U TUIIBI 28 7 4 - 8 - - - - - 16 - Camocmoamesibhoe uzyuenue
XUMHYECKHX CBSI3Ci B meopemuueckoz0 mamepuana: N3yuenue
TBEPJIBIX TeIax JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
11 Tuns! KPUCTAIIIOB 14 2 - 4 - - - - - 8 - "CTpoeHHe U TUIIBl XUMHUYECKUX CBs3eH B
1.2 Turnsl cBszeit 14 2 - 4 - - - - - 8 - TBepbIX Tenax"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], 111-148
[2], 5-12
[3], rmaBa 1
2 DJNEeKTPOHHBIN Ta3 B 28 4 - 8 - - - - - 16 - CamocmosamensbHoe usyuenue
KpHCTAJIaX W 30HHAs meopemuyueckozo mamepuana: Vzyaenne
TEOpHs TBEPJBIX Tl JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 CBOOOTHBIIH 14 2 - 4 - - - - - 8 - "DNIeKTPOHHBIH ra3 B KpUCTAIIIIAX U 30HHAS
3JIEKTPOHHBIH Ia3 TeopHst TBEP/BIX Ten"
2.2 | Tlepuoauveckas 30HHAS 14 2 - 4 - - - - - 8 - H3yuenue mamepuanioe 1umepamyphulx
CTPYKTYpa UCHOYHUKOG:
[1], 307-350
[2], 5-12
[3], rnaBa 3
3 Junamuka 34 6 - 8 - - - - - 20 - Camocmoamenvnoe uzyuenue
KPHUCTAJUTNYECKOH meopemuueckozo mamepuana: Vsydaenue
pemeTku 1 (POHOHBI. JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
DJIeMEHTBI TEOpHH " luHaMHKa KPUCTAIUIMYECKON PEIIeTKU
YIOPYTOCTH (OHOHBI. DJIEMEHTHI TEOPHH YIPYrocTH"
3.1 Kpucrannuueckas 17 3 - 4 - - - - - 10 - H3yuenue mamepuanos 1iumepamypusix
penierka 1 OHOHBI UCMOYHUKOG:
3.2 CratucTrka u 17 3 - 4 - - - - - 10 - [1], 171-198




IUIOTHOCTh COCTOSIHHUI

[2], 19-29

(hOoHOHOB
4 Teopwust anexTpo- u 34 6 - 8 - 20 - Camocmoamenvhoe usyuenue
TEIJIONPOBOIHOCTH meopemuueckozo mamepuana: Visyaenue
TBEPIBIX TN JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
4.1 CBsI3b AMIEKTPO- H 17 3 - 4 - 10 - "Teopust 3IEKTPO- U TEIUIONIPOBOAHOCTH
TETIONPOBOAHOCTH TBEpABIX Ter"
4.2 MarHuTHble CBOWCTBa 17 3 - 4 - 10 - H3zyuenue mamepuanoe 1umepamypnsix
TBEPIBIX TEI UCIOYHUKOG:
[1], 249-294
[2], 36-56, 64-78
[4], 32-42, 51-58
5 Oduznka 30 8 - 8 - 14 - Camocmosamenvhoe usyuenue
MOJIYIIPOBOJHUKOB. meopemuueckozo mamepuana: Visyaenue
DJEKTPOHBI U JABIPKU JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
5.1 | dusunueckue sIBICHUS B 30 8 - 8 - 14 - "®u3nka noJynpoBOJIHUKOB. DISKTPOHBI U
NIOJIyIIPOBOTHUKAX JIBIPKH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 419-464
[2], 77-92
6 du3myecKue MpoIecChl 26 4 - 8 - 14 - CamocmosamensbHoe usyuenue
B CBEPXIPOBOIHUKAX meopemuyueckozo mamepuana: Vzyaenne
6.1 CBepXIpOBOJHUKH 26 4 - 8 - 14 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"®u3nuecKue MpoIecchl B CBEPXIPOBOIHUKAX"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 171-198
[2], 19-29
[3], rmaBa 5
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 - 48 0.5 100 335
Hroro 3a cemecTp 216.0 32 - 48 2 - 0.5 133.5

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texkymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue u munvl XUuMu4eckux cesazetl 8 meepovlx meuax

1.1. Tumsl KpUCTAIIOB
Kpucranmnmaeckne u amopdubie Tena. Kpuctamnsl MHEpTHBIX ra3oB. MOHHBIE KPUCTAIUTBI H
cBs3u. KoBaneHTHBIE KPUCTAIUIBI.

1.2. Tunel cBsA3el
Mertammueckas cBsi3b. BogopoaHbie CBsA3U. ATOMHBIC PAIUYCHI.

2. DnekmpoHHbll 243 6 KPUCMAIAX U 30HHASL Meopus meepobix meil

2.1. CBOOOAHBI PJEKTPOHHBIN T'a3
Craructuka @epmu-/upaka. [110THOCTD uncna cocToIHUN. TeII0eMKOCTb 3JIEKTPOHHOTIO Ta3a.
Mozenps mouTu cCBOOOHBIX IEKTPOHOB. bI0X0BCKHE BOIHBI.

2.2. llepuonuueckasi 30HHas CTPYKTypa
Meramnel. [lonymeraiuisl. Jlusnexkrpuku. [1oaynpoBoIHUKH.

3. Hunamuka KDMCI’I’ZCIJIJZM’%@CKOZZ peuitemku u d)OHOHbZ. Onemenmul meopuu ynpyzocmu

3.1. Kpucramnmnueckas penieTka u (GOHOHBI
Konebanuss KpUCTAIIMYECKON PEMISTKH: OJWH W JBa aToMa B s4eiike. AKyCTHUECKHE U
ONTUYECKHE MOJIbI B KpucTaiie. DOHOHBI B KOHJIECHCUPOBAHHOM TeJI€ U UX OCHOBHBIE CBOWCTBA.

3.2. CraTtucTuKa U IVIOTHOCTh COCTOSIHUI (POHOHOB
TennoeMKOCTh KPUCTAITNYECKON PeIIeTKH. DJIEeMEHThI TEOPUU YIIPYTOCTH.

4. Teopus snexmpo- u menﬂonpoeodﬁocmu m@epdblx mea

4.1. CBs3b 2JIEKTPO- U TEMJIONPOBOJHOCTU

OIEeKTPONPOBOAHOCTE 3JIEKTPOHHOIO rasa u 3akoH Owma. TermionpoBOAHOCTB 3JIEKTPOHOB U
3akoH Bunemana-@®panna. @OHOHHAs TEIUIONPOBOJHOCTh M MeXaHM3Mbl paccesHus. OOmas
TEIUIONPOBOAHOCTb KPHCTAJLIIOB.

4.2. MarHuTHbI€ CBOMCTBA TBEP/IBIX TEI
Hnamarnetusm. [1lapamaruernzm. eppoMarHeTusm.

5. Duzuxa nOﬂVﬂDOGO@HUKO@. Inexmpombl U aleKu

5.1. ®uznueckue SBICHUS B TOJYIPOBOIHUKAX

CoOcTBeHHAsT TPOBOAMMOCTh TMOTYIPOBOJAHUKOB. 3aKOH JCUCTBYIOIIMX Macc. DIEKTPOHBI U
JIBIPKU B TIOJYNpOBOJHUKaX. llepeHoc 3apsga u sHepruw B mosiynpoBojHukax. [lormomenue u
OTpakeHHE CBETA B MOJIYNPOBOJHUKAX. TpaH3UCTOPHBIN AP DeKT.

6. Puszuueckue npoyeccsl 6 ceepxnpoeoduukax

6.1. CBEpXIIpOBOAHUKH
CBepxmpoBOJHUKKM U HMX cBoWcTBa. Dddext Meiicuepa. CBEepXMpPOBOJAHUKU IEPBOTO POJA.
TepMonuHaMuKa Iepexola B CBEPXIPOBOMALIEE  COCTOsHUME.  YpaBHeHHE  JIOHIOHOB.

7



Muxkpockonuyeckass wmozaenb bapauna-Kynepa-llpuddepa. Teopus [mn3Oypra Jlanmay u
CBEPXIPOBOJHUKH BTOPOTO poaa. Buxpu AGpukocosa.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. CBepXIpoBOIHHUKY MEPBOro poja. TepMoarHaMuKa Iepexo/ia B CBEPXIIPOBOIAIIEe
COCTOSIHUE;

. MarHuTHbIE CBOICTBA TBEPABIX TEII,

. DJEKTPOHBI U JBIPKH B OTYIPOBOIHUKAX;

. Kpucrannorpaduyeckuii aHamu3 ¥ TUIIBI KPUCTALIMYECKUX PELIETOK;

. @OHOHHAs TEIUIONPOBOJHOCTh U MEXaHU3MBbI PACCESTHHUS;

. DJEKTPOHBI B KPUCTAJUINYECKUX pPeIIETKaX;

. 3a1a4 TEOPUHU YIIPYTOCTH;

. @OHOHBI B TBEP/IBIX TENAX;

. DIIEKTPOINPOBOIHOCTH AJIEKTPOHHOIO ra3a u 3akoH Oma;

10. [Tornomenue U oTpaskeHUE CBETa B MOJIYIIPOBOIHUKAX;

11. Teopust ['ma30ypra Jlangay u cBepXIpOBOJHUKH BTOPOTo poja. Buxpu AGpukocosa.

O 031N L B W

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[ pynnosvie koncyromauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue marepuajoB o keiicam pasnena "CTpoeHHE U TUIIbI XUMUYECKHX CBA3EH B
TBEPABIX Tenax"

2. OOcyxIeHne MaTepUaloB 1o KeicaM paszerna "DIIeKTpOHHBIN ra3 B KPUCTAIUIAX M 30HHAS
Teopus TBEPABIX Ten"

3. OOcyxaeHnue MaTepuaioB 1o Keiicam pasnena "/[nHamMuKa KPUCTATNYCCKON PEIISTKH H
(OHOHBI. DJIEMEHTHI TEOPUH YIIPYTOCTH"

4. OOcyxaeHue maTepuanoB o kedcam paszzaena "Teopus 37€KTpO- U TEIIONPOBOJIHOCTU
TBEPABIX TEN"

5. OOcyxneHue mMaTepuaioB o Keicam paszzena "®u3nka NoJylnpoBOJHUKOB. DIEKTPOHBI U

JBIpKH"
6. OOcyxneHne MaTepuHalioB TIO0 KeWicam pasnena "®dusnyeckwe MPOLECCH B
CBEPXITPOBOAHMKAX"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHUpPOBaHHbBIE PE3yIbTaThl 00Y4YEHUS 110 Kot Howmep pa3znena 1ucuuIuIMHbL OneHodHoe CpeCcTBO
JUCLUATIIINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1] 2]3]4]5]6
3HaTh:
METOABbI M MOAXObl, IPUMEHSAEMBIX IIPH aHAJIN3E KonrtponsHas pabora/CTpoeHHEe U THUIIBI
TBEPABIX TEJ XMMHUYECKUX CBSI3E€U B TBEPJBIX TENAX
I/I]_I- 1HK-3 + + +
KonrtponbHas pabora/DOHOHBI B TBEPIOM
TeJIe U IEPEHOC TeIIa
OCHOBHBIE CBOMCTBA TBEPABIX TEJ U CIIOCOOBI UX Konrtponbnas pabora/CTpoeHH€e U THUIIBI
IIPUMEHEHHUS B HU3KOPA3MEPHBIX YCTPOICTBaX XMMHUYECKUX CBSI3€W B TBEP/bIX TENAX
H]—I'ZHK-4 + + +
KonrtponbHas pabora/DOHOHBI B TBEPIOM
TeJIe U NIEPEHOC TeIIa
YMersb:
OLIEHUBATh [TapaMeTpbl HU3KOPA3MEPHBIX KonrtposnbHas paboTa/DneKTpOHSHI B
TBEPAOTENbHBIX YCTPOUCTB KPUCTAJNINYECKUX PEIIeTKaxX
NJI-1nk-3 + ]+ |t
KonrtponbHas paboTa/DaeKTpOHbI U ABIPKH B
MIOJIYTIPOBOJJHUKAX
OLICHMBATh CTPOEHUE U TUIIBI XUMUYECKHX CBS3EH B KontponbHas paboTa/DneKTpOHHI B
TBEPABIX TeJIax KPUCTANINYECKUX PEIIeTKaxX
)41 I['ZITK-4 + + +
KonrtponbHas pabota/DneKTpOHbI U ABIPKH B
HOJIYIIPOBOJIHUKAX




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuszauuu: IlpoBepka 3aganus
1. CtpoeHne U TUTIBI XUMUYECKUX CBsI3ei B TBepbIX Tenax (KontposiabHas pabora)
2. ®oHOHBI B TBepOM Tene U nepeHoc Temna (KonrponasHas padora)
3. DNeKTpoHBI B KpucTaundeckux pemerkax (KonrpoiasHas padora)

®dopma peanmszanuu: Y cTHas Gpopma
1. DnekTpoHsl U AbIpKH B oxynpoBoaHukax (Kontponsnas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
Ixzamen (Cemecmp Ne7)

Hrorosas omneHka 1o KYpCY BBICTABJIACTCA HAa OCHOBC OLICHKHU 3a MPOMCKYTOYHYIO aTTCCTALHIO.
Bo3moxen cnyqaﬁ, Koraa B CUIIY 3HAYUTCIBHO OTJIMYAroIIeHCs TCKYIHeﬁ OLICHKHM MOXCT OBITE

MIPUMEHEH MOBBIIIAONIMA WM MIOHMKAOIINN KOAPPUITUSHT
B nunuiom BeICTaBIIsI€TCS OLIEHKA 32 7 CEMECTP.

Ipumeuanue: ONieHOYHBIC MAaTEPUAITBI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. CunkeBuy, O. A. ®u3nka TBEpAOro Teja : yueOHoe nmocobue mo kypcam "dusuka TBepa0TO
tena", "Tepmonnnamuka", "Cratuctudeckas ¢pusnka" no HampasiaeHuio "Ternogpusuka" / O. A.
Cunkesny, Ham. uccnen. yu-t "MOU" . — M. : Uzn-Bo MOU, 2017 . — 244 c. - ISBN 978-5-7046-
1817-1.

http://elib.mpei.ru/elib/view.php?id=9682;

2. Kuttens, U. Benenue B pusuky tBepaoro Tena : nep. ¢ auri. / Y. Kurrens . — 2-e uzf., crep
nepened. ¢ uza. 1978r . — M. : MenuaCrapr, 2006 . — 792 c.;

3. Amutpues, A. C. OcHOBBI KPUOPHU3UKU KOHJICHCUPOBAHHBIX CUCTEM : yueOHOe ocoOue o

kypcy "Kprnodusuka", no nanpasnenuto "Texnuueckas pusuka" / A. C. JlImurpues, Mock. 3Hepr.

uH-T (MOU TY) . — M. : U3a-80 MDU, 2006 . — 132 c. - ISBN 5-903072-78-X .;

4. Imutpues A. C.- "Beenenne B HaHoTeiohu3uky", (2-e uzm.), M3marensctro: "Jlaboparopus
3Hanui", Mocksa, 2020 - (793 c.)

https://e.lanbook.com/book/135485.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepanyionHasi cuctema cemeiicta Linux.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

~NOoO Ok, WN

. Hayunas s;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubmoreka - https://rusneb.ru/

. DaektponHasi ondauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
10. ba3a OoTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Opuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHUYECKOMY PeryJHupOBaHUIO U

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HAaHMeHOBaHMe
VY4eOHble ayAUTOpUH IS M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUAHBIN
MIPOBEACHUS JICKIIMOHHBIX naboparopus IIPOEKTOP
3aHATUN U TEKYIIETO KOHTPOJIS KpuohU3uKH
K-120, MammHHBIH cepBep, KOHAUIMOHED
3an MBI]
VY4eOHble ayAUTOpUH IS M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUAHBIN
MPOBEACHUS TPAKTUYECKUX naboparopus IIPOEKTOP
3ansatui, KP u KII KpUOPHU3UKH
K-120, MammHHbIHA cepBep, KOHAULMOHED
3an MBI
Y4eOHble ayAUTOpUH IS M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMEIUMHBII
MPOBEJCHUS POMEKYTOUHON naboparopus MIPOEKTOP
aTTeCTalluu KpUOPU3UKH
K-120, MamuHHbIHA cepBep, KOHAULHUOHED
3an MBI]
ITomemenus nis M-411/1, CTOJ, CTYJI, JOCKa MEJIOBasi,

CaMOCTOSITENIbHON PabOTHI

KomMnbroTepHslii kacce

MYJIbTUMEIUNHBIN ITPOEKTOP,
KOMITBIOTEP MEPCOHATBHBIN

ITomentenus mis
KOHCYJIbTHPOBAHHMS

M-423/1, Ayautopus
kad. "HT"

CTYJ, CTOJ MMHUChbMEHHBIN

HOMeHIeHI/Ifl AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, KnanoBas

CTCJIIAXK IJId XpaHCHUSA HHBCHTaps,
CTCJIIAXK JIA XPAHCHUS KHUT,
WHBCHTApPb CHGI_[I/IaJII/ISPIpOBaHHI)Iﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzuka TBCPAOIro TCiia

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 CrpoeHue 1 TUIIBI XUMUYECKHX CBsA3el B TBepAbIX Tenax (KonTponbHas padorta)

KM-2 ®onHoHbI B TBepIOM Tene u neperoc Temna (KonrponsHas padora)

KM-3 Dnextponsl B kpuctaummueckux pemerkax (KontponbsHas padota)

KM-4  DnexTpoHsl 1 AbIpKH B oaynpoBoanukax (Konrponbnas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paszena Henens 4 8 11 15
KM:
1 CtpoeHue U TUIIBI XUMUYECKUX CBSI3€H B TBEP/BIX Telax
11 Tunel kpucTaJIOB + + + +
1.2 Tunel csizeit + + + +
2 DNEeKTPOHHBIN ra3 B KpUCTAJUIAX U 30HHASI TEOPUS TBEPJIBIX
TeN
2.1 CBOOOIHBIN PTIEKTPOHHBIN Ta3 + + + +
2.2 [Tepuonnueckasi 30HHasI CTPYKTypa + + + +
3 JlnHamuKa KpUCTAJUTMYECKON PElIeTKH U (DOHOHBI.
DJIEeMEHTBI TEOPUH YIPYTOCTH
3.1 Kpucrannuueckas perierka 1 (OHOHbI + + + +
3.2 CraTucTuKa U TIOTHOCTh COCTOSIHUM (POHOHOB + + + +
4 Teopus 25€KTpo- U TEIIIONPOBOJHOCTU TBEPBIX TEI
4.1 CBs13b 2JIEKTPO- U TETIONPOBOIHOCTH + + + +
4.2 MarnutHsble cBoiicTBa TBEPABIX TEII + + + +
5 ®u3rKa MOIYMPOBOIHUKOB. DJIEKTPOHBI U ABIPKU
5.1 ®u3nyecKue SABJICHUS B MOJYIPOBOJHUKAX + + + +
6 duznyecKue MpoIecchl B CBEPXIPOBOIHUKAX
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6.1

CBepXNpoBOAHUKHU

Bec KM, %:

15

25

25

35
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