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
HaumeHoBaHune 06pa3oBaTe/bHOI NPporpaMMbl. MHKPO3JIEKTPOHUKA M TBePAOTeIbHAS JIEKTPOHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KPUCTAJUJIOT'PA®USA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

4 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

4 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

4 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue

KontpoabsHas padora
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

4 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Capay 0.b.
[IpenomaBaTelib WpeHTudkaTop R2562e7bi-SarachOB-126c228a O.b. Capau
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Lenp ocBoeHMsI AUCHMILVIMHBI. H3YY€HHE OCHOB CTPYKTYpPHOTO aHaju3a CTPOEHUs
IIOJIYTIPOBOTHUKOBBIX MaTEPHUAJIOB
3agayu AUCHMILINHBI
- OCBOEHHE MH(pOpMAaLUU 00 OCHOBAX CTPOCHUS KPHCTAJLIA MOJIYIIPOBOAHUKOBBIX IPHOOPOB;
- ocBOoeHUE nH(popMaluu 00 0COOEHHOCTSIX MPUOOPOB, U3TOTOBICHHBIX U3 PA3IMUHBIX
IOJIyTIPOBOIHUKOBBIX MaTEPUaJIOB.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHINIi:

Koa u HaumeHoBaHue Koa u HaumeHoBaHMe gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICTCHIIMHU HHAUKATOpA TOCTHKCHUSA
KOMIICTCHIIUHA
I1K-1 Cnocoben W/I-1nx-1 lemoncTpupyer 3HATb.
y4acTBOBATh B 3HaHME NIPUHIUIIOB padoTHl, - OCHOBBI CTPOCHIS KpUCTAIMICCKIX
IPOECKTUPOBAHUH dus3nyeckux n TBEP/IBIX TEJI, OCHOBHBIE CBOMCTBA
IIOJTyIIPOBOIHUKOBBIX MaTEMaTHYECKUX MOJENEH HOJTYIIPOBOIHHUKOBRIX MATCPUAIIOR,
pUGOPOB OCHOBHBIX - METOZbI SKCIIEPUMEHTAJILHOTO
[0JTYIIPOBOXHUKOBBIX UCCJIEJOBaHMA TIOTYIIPOBOIHMKOBBIX
pUGOPOB MaTepHanoB.
YMETB!
- AaHAJIM3UPOBATh B3aUMOJICUCTBUE
Pa3IMYHOrO poja 1e(EeKTOB ¥ NpUMeceH B
IIOJIYIIPOBOTHUKOBOM MaTpHIIE;
- PaCCUYMTHIBATH OCHOBHBIE ITAPAMETPBI
HOJTYIIPOBOIHMKOBBIX MAaTEPHAJIOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTenbHON MporpamMme
MuUKpo3IeKTpOHUKA U TBEpAOTeNbHas »nekTpoHuka (mamnee — OIIOII), HampaBneHUs MOATOTOBKH
11.03.04 DnekTpoHMKAa ¥ HAHOMJIEKTPOHMKA, YPOBEHb OOpa3oBaHMs: BhICIIee OOpa3oBaHHE -
OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HaTb OCHOBLbI (1)I/I3I/IKI/I
- 3HaThb OCHOBbI XUMHHN

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




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
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 OCHOBHBIC MTOHATHUSA 26 4 4 - 12 - - - - - 10 - Ilo020mogKa K meKyuiemy KOHmMpoio:
KpucTaorpaguu IToBTOpEHHEe MaTepuaa Mo pasaety
11 OCHOBHBIC MOHATHSA 26 4 - 12 - - - - - 10 - "OCHOBHBIE MOHATHS KpHCTaLorpadun"
KpHcTajutorpapuu Ilo020mo6Ka K KOHMPOILHOU padome:
N3yuenue matepuanos o pasaeny OCHOBHbIE
MOHATHS KPUCTAILIOTpadUH U MOJrOTOBKA K
KOHTPOJILHOH paboTe
I10020mogKa K npaKmu4eckum 3aHAMUAM:
W3yuenne Marepuana no paszaeny "OCHOBHbIE
MOHATHS KpUCTAIIOTpaduu’ MOrOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHIECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIONOJTHUTENBHOTO MaTepHaa o paszieiy
"OCHOBHBIE TOHATHSI KpHcTauiorpapun”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 4-35
[3], 6-34
2 SBnenne nudpaxuuu B 14 4 - 4 - - - - - 6 - Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
KpUcCTaJlIax INoBTOpenue maTepuana no pasaeny "Ssnenue
2.1 | SBnenne nudpaxunu B 14 4 - 4 - - - - - 6 - Jmudpakuny B KpucTamax"
KpHCTaIIax Ilod20mo6Ka K KOHmMPOILHOU padome:
W3ydeHne maTepHanoB 10 paszeny SIBneHue
Judpakiny B KpUCTAJIax U MOATOTOBKA K
KOHTPOJIBHOI padoTte
ITodzomoseka K npakmuyecKum 3aHAMUAM:

4




W3y4yenue marepuana o pasaeny "SBieHue
Judpakuny B KpucTauiax" HOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHAX

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasleiy
"SBnerne AudpaKIuy B KpuCTaIIIax"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], ctp. 3669
[5], 111-121

3 Mertoas! aHanm3a 24 12 10
BeIECTBA

3.1 MeTonapl aHanKM3a 24 12 10
BeIeCTBA

Iloozomoska K mekywiemy KOHMPOJIo:
IToBTOpeHune maTepuana mno pasaeny "MeToabl
aHanu3a BenecTna'

Iloozomoska K KOHmMpobHOU pabome:
Wzydenne MaTepuaoB mo pasueiny MeToas
aHaJIN3a BEIIECTBA U ITOJATOTOBKA K
KOHTPOJBHOI pabote

Ilo0zomoeKka K npakmuueckum 3anamusam:
U3yuenue Matepuana no paszaeny "Metoast
aHaM3a BelecTBa" MOAr0TOBKA K BBIIIOJHEHHUIO
3aaHUi Ha IPAKTUYCCKUX 3aHATHSIX
Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
"MeToan! aHaIK3a BelecTa'

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "Meronbl aHanu3a BellecTna.
CryneHTHl HeOOXOAMMO ITOBTOPHUTH
TEOPETHYCCKUI MaTepra, pa3oopaTh MPUMEPHI
PEIICHNS AHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 33aHMsI U CIENIATh
BBIBOJIbI. B KadecTBe 3aaHus HCIOb3YIOTCS
cienyronye ynpaxHeHus: *OnpeaenuTsb
Marepuan o Jlebaerpamme *Onpenenurs
OpHEHTAINIO KpucTauia mo Jlaysrpamme
*OmnpenenuTh mapaMeTphbl PEIETKH KPUCTALIA
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IO pEHTTCHOI'paMM€ BpalllCHUA
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], ctp. 70-116
[5], 305-358

CTtpyKTypa pearbHOTro
KpHCTaJlIA

26

16

41

CTpyKkTypa pearbHOTro
KpHCTaIIa

26

16

Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHne MaTepHaa 1mo pa3aeny
"CtpyKkTypa pearpHoro Kpucramia'"
Ilo020moeKa K KOHmMPO1bHOU padome:
Wzyuenne maTepuainos 1o pazzaerny CTpykTypa
peaJbHOr0 KpUCTallIa M MOATOTOBKA K
KOHTPOJIBHOII paboTte

IloozomogKa K npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana no pazaeny "Ctpykrypa
peanbHOro KpucTaiia" moAroToBKa K
BBIITIOJIHCHUIO 3aHaHHﬁ Ha MPAaKTUYICCKUX
3aHATHAX

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"CTpyKTypa peaibHOro Kpucrauia"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4 110
pazneny "CTpykTypa peagbHOro Kpucraua'.
CryneHTsl He0OXOAMMO MTOBTOPHUTH
TEOpEeTHYECKUI MaTepHal, pa3o0opaTh MPHUMeEpHI
peUICHUA aHAJIOTUYHBIX 3aJia4. IIPOBECTU
pacueTsl 10 BapHAHTY 33aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
cienyronre yrnpaxHeHus: *[Iposectu pacuér u
MTOCTPOCHHE 3TCKTPOHOT PAMMEI
TEKCTypHUPOBAaHHOTO 00pasia

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], cTp. 25-64
[4], 234-244, 305-323, 396-432

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

16

32

0.3

42

17.7

Hroro 3a cemecTp

108.0

16

32

0.3

59.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble nonamua kpucmaniozpaguu

1.1. OcHOBHBIC MOHATHS KpUCTAILTOTpadum

CTpyKTYypbl TUIIMYHBIX IOJIYIIPOBOJHUKOB, HOHHBIX U MOJIEKYJISIPHBIX KPUCTAJIJIOB. DJIEMEHTHI
cummerpun. Todeunsle rpynnsl cuMMeTpud. Kpucramimdeckue cucTeMbl-CHHIOHUU. CHUMBOJIMKA
Bpass fueiiku bpams. MuaunmpoBanue miockocTeid u HampaBieHud. OOparnas pemérka. 3oHa
iockocTeil. Ycnosue 3o0HanbHOCTH. KpHuctamiorpaduieckue NpoeKIHH.

2. Aenenue ouppaxuuu 6 kpucmainax

2.1. SIBnenne nudpakiuy B KpUcTamuiax

B3anmMopeiicTBie PEHTTeHOBCKOTO H3Ny4deHHs ¢ KpuctaiioM. OOmiee MHTEpPEpeHIIMOHHOE
ypaBHeHHEe TpéxMmepHou pemérku. udpakmus kak orpaxenue. CootHomenue Bynbda-bperra.
AHaIM3 HHTEHCUBHOCTEH TU(PPaKIMOHHBIX MAKCUMYMOB. OcOOEHHOCTH MU PAKIIMN HIIEKTPOHOB.

3. Memooul ananuza eewecmsa

3.1. MeTo/1bl aHaM3a BEIIECTBA

®a3oBelii aHanu3 BemlectBa. Meron [lebas. OmpexneneHue mnapaMeTpoB KpPUCTAILTUYECKON
pemérku. Opuenranus kpucramia no Jlays. [Ipumenenue merona Jlays nns usyuyeHus CHMMETpUH
kpuctaya. udpakromerpus. MeTon BpalleHus KpucTauia. MeToibpl aHaliM3a MOBEPXHOCTH.
OnexrpoHorpadus. Helirpororpadus. InekTpoHHas MEKpocKomnus. CKaHUPYOas MUKPOCKOITHS.

4. Cmpwcmvpa pealibHO20 Kpucmaiia

4.1. CTpykTypa peaqpHOro Kpucrasuia

OCHOBHBIE THIIBI TOYEUHBIX JE(PEKTOB, 3aBHCHUMOCTh HMX OT TeMIepaTypbl, HPUCYTCTBHUSI
npuMeceld, paBHOBECHE TOUYEUHbIX JAedeKkToB B Kpuctamie. OTKIOHEHHWE OT CTEXHOMETPHUH.
Jlunelinple ae(eKThI-TUCIOKAlMKM, KOHTYp W BekTop broprepca, JBHXKEHHE AMCIOKALUM,
B3aMMOJIEICTBHE C TOYEUHbIMM JAedexkTamu U mpumecsiMu. JlepexTsl ynakoBkH. THIBI TBEPIBIX
pactBopoB. IloHsTHe OmmkHero M JanbHero nopsiaka. BnusHue nedexkToB Ha cBoiicTBa
MaTepHalIoB.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. UaguuupoBaHue MII0CKOCTEW U HAaITPaBJICHHUI;
. Kpucrannorpagudeckue npoekimu;
. CTpyKTYypbl THIUYHBIX MOJYTIPOBOIHUKOB;
. I3yueHue cTpyKTypbl KpucTayia Metoaom Jlebdas;
. Onpenenenuie OpUEHTAIMU KpHUCTaslIa Mo Jay3rpaMMe;
. I3y4yeHne cTpyKTypbl MOHOKPHCTAJLIA METOJIOM BPALLEHUS;
. UnuipoBaHue 3J€KTpOHOTpaMMbl TEKCTYPUPOBAHHOTO 00pa3iia;
. Tunsl TBEPABIX pacTBOPOB.

01N DN KW

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)




OO6cyxaeHne MarepuaioB o kelicam paszzaena "OCHOBHBIE TIOHATHS KpucTauiorpagun"

OO6cyxaeHrne MaTepualioB 1Mo Keiicam paszaena "SBnenue qudpakiuu B Kpuctamuiax"

OO6cyxneHre MaTepualoB Mo Keiicam pasaena "Meroapl aHamm3a BeniecTpa"

OO6cyxaeHre MaTepualoB 1o keiicam paszzaena "CTpykTypa pealbHOro Kpuctaya'
Texywuti konmpoas (TK)

NS

1. KoHcynpTanuu HamnpapiIeHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pa3aeny "OCHOBHbIE MOHATHUS KpUcTayuiorpadun”

2. KoHcynbTanuy HanpapieHbl HA MOJyYEeHHE MHAWBUIYAIBHOTO 3a/laHUs ISl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pazzaeny "SBnenune audpakiun B Kpucramiax"

3. KoHcynbranuu HampapieHbl Ha MOJIyY€HHE MHIUBHYaIbHOIO 3aJaHUS JJIS BBIITIOJIHEHHUS
KOHTPOJIbHBIX MEPOIIPUATHI 110 pa3zeny "Meronbl aHanu3a BeiecTa”

4. KoHcynbTaluy HarpasieHbl Ha MOJIyY€HHE MHIAUBUYaIbHOI'O 33aJaHMs Ul BBINOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pazaeny "CTpyKkTypa peaibHOro kpucramia"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBbIX B HUX KOMIIETEHIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

Konpr
TUCIAIIIINHE COOTBETCTBHH C
WHJIUKaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1] 2]3]4
3HATh:
METO/Ibl SIKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS Kontponbnas padota/KonTposbhas padora Ne 1.
MOJYTPOBOIHUKOBBIX MATEPHAJIOB B3anmopeiicTBre U3IIyYEHHUS C KPUCTAIIIOM
NJ-1nk-1 +
TectupoBanue/Tect Ne 2. Metobsl uccieJoBaHUS
BEIIleCcTBa
OCHOBBI CTPOCHUSI KPUCTATUIMYECKUX TBEPABIX TE, W1 + TectupoBanue/Tect Ne 1. OCHOBBI CTPOCHHS
o -1k ..
OCHOBHBIE CBOMCTBA MOJIYNPOBOJHUKOBBIX MATEPUAIIOB KPUCTAJUIMYECKUX TBEPJIBIX TEJ
YMmerh:
paccUMTHIBATH OCHOBHBIE ITApAMETPhI W1 + Pacuerno-rpaduueckas padora/PacueTHoe
-1k
MOJYNPOBOIHUKOBBIX MATEPHAJIOB 3aganue. Pacuer mapameTpoB KpucTawia
aHAIM3UPOBATh B3aMMOJIEHCTBHE PA3IMYHOTO POJa W1 + KonTponbnas pabota/Kontponbnas padota Ne 2.
-1k

Ne(EeKTOB U MpUMeECEH B MOITYIPOBOJHUKOBON MaTpHUlIe

JledexThl B OIyIpOBOAHHUKE
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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
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas padora Ne 1. B3aumogeiictBue uzinyuenus ¢ kpucramioM (Kontponbhas
pabora)
2. KonTponbrast padota Ne 2. Jledextsl B monynpoBoaauke (KonTponbHas padoTa)
3. Tect Ne 1. OcHOBBI cTpoeHUs KpucTtaumaeckux TBEPAbIX Ten (TectupoBanue)
4. Tect Ne 2. Meroas! uccnenoBanus Beuiectsa (TectupoBanue)

Dopma peanuzanuu: [IpoBepka 3aganus
1. PacuetHoe 3amanue. Pacuer nmapamerpoB kpuctaia (PacueTHo-rpaduueckas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nod)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIeTCS OIICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Mopo3oBa, H. K. Kpucrannorpadus u merons! uccienoBanus crpykryp. [locobue k
MPAKTUYECKUM 3aHATUSIM : yueOHOoe ocodue o kypcy "TexHosorus MaTepuaioB U SJIEMEHTOB
3JIEKTPOHHOM TEXHUKH'" 10 HalpaBlieHHIo "DieKTpoHuka u Mukpoanekrponuka" / H. K. Mopo3zoga,
Mock. suepr. ua-T (MOH) . — M. : U3narensckuii jom MOU, 2008 . — 120 c. - ISBN 978-5-383-
00192-9 ,;

2. ledexTsl B MaTepuanax KBaHTOBOM anekTpoHuku / 3. T. AzamaToB, u ap., Akaa. Hayk Y3CCP.
Wn-1 anepuoit pusuku ; Pen. M. T. [lInak . — Tamkent : ®an, 1991 . — 260 c. - ISBN 5-648-00716-
7.

3. A. T. YerBepukona- "Kpucramnorpadus", U3natenscto: "OpeHOyprckuii rocy1apCcTBEHHBIH
yauBepcutet", OpenOypr, 2012 - (104 c.)

https://biblioclub.ru/index.php?page=book&id=260745;

4. A. Kemmn, I'. I'poBc- "Kpucramnorpadus u nedexts B kpuctamwiax', U3garensctBo: "Mup",
Mocksa, 1974 - (503 c.)

https://biblioclub.ru/index.php?page=book&id=447893;

5. "bopuc Koncrantunosuu BaifHmTelin: kpucramiorpadus 1 xKu3Hb", M31aTenbeTBO:
"®uzmatiut", Mocksa, 2012 - (375 ¢.)

https://biblioclub.ru/index.php?page=book&id=467703.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PACTIPOCTPAHsIeMO€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/
5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

8. 9BC "KoncyasTanT cTrygenta' - http://www.studentlibrary.ru/

9. DnexkTponnas 6udmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

10. IMopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

11. ba3a oTKpbBITHIX JaHHBIX MHUHUCTEPCTBA TPYAa U COUUANbHO 3alUTHI PD -

https://rosmintrud.ru/opendata

12. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAapTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
13. Baza OTKPBLITBIX TaHHBIX MI/IHI/ICTePCTBa IKOHOMHUYIECKOI'O pasBuTus PO -

http://www.economy.gov.ru

14. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
15. DnexkTpoHHas oTkpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

16. UudopmannonHo-cnipaBouHas cucrema «Kogexc/Texakcenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

17. HaumoHaIbHBII NOPTAJ OHJIAITH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
18. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJIupoBaHMIO U

MmeTposoruu - http://protect.gost.ru/
19. OrkpbITas ynuBepcuterckas nnpopmanunonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaMMCHOBAaHHUC

VYueOHbIe ayAUTOPUH IS K-102a, Yuyebnast napTa, CTyJ, TOCKa MeJIoBasi, HOYTOYK,
IIPOBEJECHUS JIEKIINOHHBIX ayuTopus KOHAMIIMOHED, TEJIIEBU30D

3aHATUI U TEKYIIETO K-102, YueOnas napTa, CTyJ, TOCKa MeJoBasi, HOYTOVK,
KOHTPOJIS ayuTopus KOHJUIIMOHED, TENEBU30D

VYyeOHble ayIUTOPUH IS K-102a, YuyeOnas napra, CTyJ, J0CKa MeJloBasi, HOyTOyK,
MIPOBEJICHUS TPAKTUYECKUX ayJuTOpus KOHJIUITOHED, TEIEBU30D

sanstuii, KP u KI1 K-102, Yyebnas napra, CTyJ, JocKa MelloBasi, HOyTOVK,
ayJuTOpus KOHJIUITOHED, TEIEBU30D

VYyeOHble ayAUTOPUH IS K-102a, YuyeOnas napra, CTyJ, J0CKa MeJloBasi, HOyTOyK,
MIPOBEJCHUS POMEKYTOUHON ayJuTOpus KOHJUITOHED, TEIEBU30P

aTTecTanuu K-102, Yuebnas napra, CTyJ, J0CKa MeJloBasi, HOyTOyK,
ayJuTOpus KOHJIUITOHED, TEIEBU30D

ITomentenus miis

HTB-302, YuranbHbIi 3a1

CTYyJI, CTOJI HHCBMCHHBIﬁ,
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CaMOCTOSATEIILHON PabOThI

oTzena o0CTyKUBaHUS
yueOHOI TuTepaTypoit

KOMITBIOTEPHAS CETh C BBIXOJOM B
HHTtepHeT, KOMIIBIOTED
MIePCOHAIbHBIN

ITomemnienus miis
KOHCYJbTUPOBaHUS

K-109/2, Kabuner
coTpyaHukoB kad. "OuH"

CTOJI, CTYJI, IIKa( AJIs JOKYMEHTOB,
mKag 1151 XpaHESHUs] ”HBEHTAps, CTOJ
NUCHMEHHBIN, TUTUIOMHBIE U
KypCOBBIE pabOTHI CTY/IEHTOB

[Tomemenus st XpaHeHUS
o0opyoBaHUs U y4€OHOTO
WHBEHTapS

K-115, Cxnan kad. "DuH"

CTeJlIaK, THBEHTaph yu4eOHbIN
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Kpucramnorpadus

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tect Ne 1. OCHOBBI CTpOCHUS KpUCTAUTMUECKUX TBEPABIX Ten (TecTupoBaHue)

KM-1
KM-2
KM-3
KM-4
KM-5

KonTponbras padorta Ne 1. Banmopeiicteue uznyuenus ¢ kpuctaiuioM (KorrponsHas pabora)

Tect Ne 2. Metons! uccnenoBanus BemectBa (TectupoBanue)
Pacuernoe 3ananue. Pacuer mapamerpos kpucramia (PacaerHo-rpadudeckas padbora)
Kontponbnast padora Ne 2. [ledexTs! B monynpoBoaauke (KonTponasHas padbora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howep Pa3znen nucuuninHb KM:
pasjena S en Henens 4 8 12 15 16
KM:
1 OcHOBHBIE TIOHATHS KpUCTALIOTpadun
11 OcHOBHbBIE IOHATUS KpUCTAIIOrpaduu +
2 SIBnenue qudpakiuy B KpUCTAILIAX
2.1 SIBnenue Tudpakuuy B KpUCTAIIaX + +
3 MeTo/p1 aHATH3a BEIIeCTBA
3.1 Mertoabl aHaIN3a BEIECTBA +
4 CTpyKTypa peallbHOrO KpUcTaia
4.1 CrtpyKTypa pealbHOro KpucTaia +
Bec KM, %: 15 20 15 30 20
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