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1. ey 1 3a1auM TUCHUILVIMHBI, €€ MeCTO B Y4eOHOM Ipouecce

Heab npenogaBanusi AUCHUIIMHBI.
Henab Kypca: narb acndpaHTaM IIPOYHbBIC 3HAHUSA O CTPYKTYpe M CBOMCTBax TBEPIBIX TeEll,
BKJItOUasi 001Me MPE/ICTABICHUS O CTPOSHUU KPUCTAIIJIOB M aMOP(HBIX BELIECTB, O JeheKTax
pEAIbHOTO KPUCTAJLIA, TEOPUAX XMMUUECKON CBSA3M U T.J.; 1aTh O0IINE CBEAECHUS O MeTalljIax,
MOJIYTIPOBOJHUKAX M aMOP(HBIX TBEPABIX TEJaX MO XapaKTepy CHJI MEKYACTHUHBIX B3aHMO-
JIeMCTBUH; PacCMOTPETh 3JeMEHTapHbIe BO30YX/IECHUS B KpUCTAJUIaX; 00ECIEYUTh PacCMOT-
pEeHHE CBOMCTB METAJIOB, MOJYIMPOBOAHUKOB, AMAICKTPUKOB M aMOP(HBIX Tesl C eAUHOMN
TOYKH 3PEHUS, UCIOJIb3Ys SFHEPTE€TUUECKUI CIIEKTP AIEKTPOHOB.

3anauyu n3dyyeHus Kypca “@u3uKu KOHAEHCHPOBAHHOIO COCTOSIHUA”

3amaua Kypca “@OU3MKH KOHJEHCUPOBAHHOTO COCTOSHUSA COCTOUT B OOYYEHHH AaCIIH-
PAHTOB 3KCHEPUMEHTAIBHBIM U TEOPETUYECKUM METOJAM ONPENENICHUs MPOCTPAHCTBEHHBIX
COOTHOLLIEHUI aTOMOB U MOJIEKYJISIPHBIX CHJI, XapaKT€PU3YIOIUE 3aKOHOMEPHOCTb, CUMMET-
PUYHOCTH BHYTPEHHETO CTPOEHUS U (PU3UYECKUE CBOMCTBA KOHJCHCUPOBAHHBIX CpPE.

W3y4uB 3Ty JUCHUIUIMHY aCIUPAHT JI0JIKEH OCBOUTD!

- 3aKOHOMEPHOCTU U CUMMETPUU BHYTPEHHETO CTPOEHHUS KpHUCTAILIA,

- KpucTajyiorpaguueckue CUMBOJIbI, KATETOPUH, KJI1aCChl,

- CUMMETPHYHOCTh (PU3UYECKHX CBONCTB KPHUCTAJUIOB MU MHOTOTPAHHOCTh BHEUTHHX
dopm,

- BJIUSIHUE BHEUIHUX BO3JCHCTBUI HA CBOMCTBA KPUCTAJUIOB,

- IPUHIMIBI PU3NYECKUX METOJ/I0B UCCIIEOBAHUS CTPYKTYP,

- BIUSHUE JOOABJICHHSI HMHOPOJHBIX aTOMOB B KPUCTAJIJI Ha IMHAMUYECKOE PaBHOBECHE
Y U3MEHEHHUE CBOWCTBA KpUCTaJLa.

2. MecTo aucuuMniaunsl (MoayJsi) B crpykrype OIIOITI BO

JlucuuiuinHa BKJIIOYE€HA B BAPMATUBHYIO YacTh 00s3aTenbHbIX aucuumind b1.B.OJ1.3
y4eOHOTO TuIaHa 1o HampasieHuto moarotoBkd BO 11.06.01 DiiekTpoHuka, pagnoTexHuka
U CHCTeMAa CBSI3M U HampasieHHOCTH nporpamMel: 05.27.01 TeepaoreibHas 3J1eKTPOHM-
Ka, paIH03J1eKTPOHHbIe KOMIIOHEHTbI, MUKPO- M HAHO3JIEKTPOHUKA, NPUOOPHI HA KBaH-
TOBBIX d(pPeKTax

N3yuenne nucuumuinabl «@U3NKN KOHIEHCHPOBAHHOIO COCTOSTHUS) 0azupyercs Ha
CIIENYIOINX, paHee W3y4aeMbIX, AUcCHMIUIMHAX: «Pusuka», «Martemaruka», «Marepuaisl
AIIEKTPOHHON TEXHUKW.

OcBoeHune NaHHOW TUCHMIUIMHBI, B CBOIO OYepedb, HEOOXOAUMO Jisi YCIEUIHOTO
YCBOEHHUS, B MOCIEAYIONIEM, CHEUAIbHBIX KypCOB MO AUCHUIUIMHAM: «DPu3nueckas XUMUs
MaTEpUajoB U IPOLECCOB NIEKTPOHHOW TEXHMKH», «BEpHOTenpHast AJIEKTPOHMKA, Pagvo-
AIIEKTPOHHBIE KOMIIOHEHTBI, MUKPO- U HAHOAJIEKTPOHHUKA, MPUOOPHI HA KBAHTOBBIX 3Pdek-
Tax», «COBpEeMEHHbIE METO/Ibl HCCIIEIOBAHUS CTPOCHUS U CBOICTBAa KOH/IEHCUPOBAHHBIX (a3
CXEM», a TaK’Ke€ IPOU3BOACTBEHHON MPAKTHKH.

3 TpeGoBaHus K pe3yJIbTATAM OCBOCHUS CONEPKAHUS M CHUILITUHBI
[Ipouiecc u3ydeHus TUCHUILUIMHBI HAMpaBieH Ha (GOPMHUPOBAHUE AIEMEHTOB CIIEIYIO-
nx komneteHuuid B coorBeTcTBrU ¢ @PI'OC BITO no maHHOMY HanpaBJI€HUIO MOATOTOBKH:

— BIIQJIGHUEM METOOJIOTHeN TEOPEeTHUECKUX U IKCIEPUMEHTAJIbHBIX HCCIEeIOBAaHUN B

obnactu npodeccuonanphoi aestenbuoctu (OITK-1);

— CIMOCOOHOCTHIO MJIAHUPOBATH M pelIaTh 33Jjaull COOCTBEHHOTO MPOECCHOHATBHOIO
u muaHOCTHOTO passuths (YK-6).

— CO0COOHOCTH NMPOBOINUTH HAYyYHBIE UCCIIEOBAHUS C YUETOM COBPEMEHHBIX MPUHIIU-
OB pabOThI 3JIEMEHTHON 0a3bl U YCTPOMCTB MUKPO- U HAHOIJIEKTPOHUKHU, TPUOOPOB Ha KBaH-
ToBbIX 3 pekra (ITK-2).

B pe3yabTare 0CBOCHMS AMCHMIINHBI CTY/IEHT JI0JI7KEH:




3HaTh!:

— coJiepKaHue IMpolecca Lesenoiaraius Npo(ecCHOHaILHOTO M JIMYHOCTHOTO Pa3BU-
THSI, €0 0COOEHHOCTH M CIIOCOOBI pean3aliy Mpu pelIeHnr MpodhecCHOHATBHBIX 3a1a4, Uc-
XO/JIs1 U3 3TANOB KapbepHOI'0 pocTa U TpeOOBaHUI phIHKA TPY/Ia;

— TEOPETHYECKUE OCHOBBI OpraHM3aLMM HAyYHO-HCCIIE0BATEIbCKON AESITENBbHOCTH;
MeTO/bI cOopa MHpOPMALIUU JUIsl PELEHHs IIOCTaBJIEHHBIX MUCCIIEI0BATEIbCKUX 3a/1a4; METO-
JIbI aHAJTM3A TAHHBIX, HEOOXOUMBIX ISl POBEICHUSI KOHKPETHOTO UCCIICOBAHNS,

— OCHOBHBIE 3aKOHBI, TCOPETUYECKHE MOJEIN U COBPEMEHHbIE METO/IbI MCCIIEI0BaHUN
N MAaTEMaTU4ICCKOTO MOACIIMPOBAHUSA B obmactu TBCpIIOTGHBHOfI 3JICKTPOHUKH.

Ymers:

— OCYIIECTBJISTH JMYHOCTHBIN BBIOODP B PA3JIMYHBIX NPOPECCHOHATBHBIX U MOPAIHHO-
LIEHHOCTHBIX CUTYallUsAX, OLIEHUBATh [1OCIEICTBUS PUHATOTO PEIIEHUS U HECTU 33 HEro OT-
BETCTBEHHOCTH Tepe] CO00i U 00IIECTBOM;

— BBIOMPATh U IPUMEHATH B IPO(PECCUOHANBHON NEeSITEIbHOCTH IKCIIEPUMEHTAIbHbIE U
PaCYCTHOTCOPCTUYCCKUEC MCTOAbI UCCIICAOBAHM IIJIAHUPOBATL, OPraHU30BbLIBATH U ITPOBO-
JUTh HAYYHO-MCCIIEJOBATEIbCKUE U MPOU3BOJCTBEHHO- TEXHUUECKUE UCCIIE0BAHUS C IIPU-
MEHEHHEM COBPEMEHHOM anmnapaTypbl, 000pyA0BaHUS U KOMIBIOTEPHBIX TEXHOJIOIHI; caMmo-
CTOSITEJIBHO BBIMOJIHATh TEOPETHUECKUE, SKCICPUMEHTAIbHbBIC U BEIYUCIUTEIbHBIE (PU3HUE-
CKHEC UCCIICAOBAHUSA IPHU PCIICHUHU HAYYHOUCCICAOBATCIIbCKUX U ITPOMU3BOJACTBCHHBIX 3a1a4 C
UCIIOJIb30BAaHUEM COBPEMEHHOMH anmnapaTypbl U BBIYUCIUTEIbHBIX CPEICTB;

— WCII0JIb30BATh MOJYYEHHbIE 3HAHUSI JJI aHAJIU3a Pe3yJIbTaTOB HAayUHbIX HCCIIE10Ba-
HU 1 pelIeHus MPaKTUYeCKUX 3aJa4 B 00JIaCTH TBEPAOTEIbHOM 3IEKTPOHUKHY.

Biaagern:

— MpUEeMaMH U TEXHOJOTHSMHU LieJlenioaranus, ejlepealnn3alui U OLleHKU pe3yJibTa-
TOB ACATCIIbHOCTHU 110 PCHICHUIO HpO(i)eCCI/IOHaJII)HI)IX 3a4a4,

— HaBbIKaMHM ITOMCKa (B TOM YHUCIIE C UCIOIb30BAHNEM UH()OPMAIIMOHHBIX CUCTEM U
0a3 IlaHHI)IX) " KPpUTHUYCCKOI'0 aHalin3a I/IH(i)OpMaIlI/II/I 10 TEMATUKEC IMMPOBOAUMBIX UCCIICAOBA-
HUI1; HaBbIKaMM IUTAHUPOBAHMSI HAYYHOT'O MCCIIEI0OBaHUS, aHAIM3a [10JIy4aeMbIX PEe3y/IbTaTOB
1 (GOpMYJIHUPOBKH BBIBOJIOB; HaBbIKAMU paOOTHl HA COBPEMEHHOH ammnapaTtype 1 000pyoBa-
HUM VIS BBITTOJIHEHHS! (PU3MYECKHUX MCCIeI0OBaHUN; CIIOCOOHOCTBIO CAaMOCTOSITENBHO C MPH-
MCHCHHEM COBPEMCHHBIX KOMIIBIOTCPHBIX T@XHOJ’IOFHﬁ; AHAJIIU3UPOBATh, O606HIaTI> " CUCTEC-
MaTHU3HPOBATh PE3YNIbTAThl PU3UUECKUX PaldoT;

— pa3paboTKON METOJ0B HAYYHOT'O MCCIIEI0BaHNUs I MTOJIy4€HUsI HOBBIX (PyHIaMeH-
TaJIbHBIX 3HAHUN B 00JIACTH TBEPAOTENbHOM MEKTPOHUKHU U CIIOCOOaMU MPUMEHEHUS 3TUX
3HAHUMN AJId CO3aaHus IMTPUKIAAHBIX TEXHOJIOTHH U pPEIICHUA MPAKTHYCCKUX 3a1a4.

4 Copepkanue U CTPYKTYPa AUCHHUILIMHBI (MOLYJI51)

B tabnuiie 1 npuBoaUTCS ONMUCAHUE COAEPKAHUS AUCIUILUIMHBI, CTPYKTYPUPOBAHHOE
10 pa3zziesiaM, ¢ YKa3aHUueM IO KaXA0MY paszieny (popMbl TEKYLIEro KOHTPOJIS: 3alluTa J1ado-
patopHoii padots! (JIP), komnoksuym (K), rectupoBanue (T).

Tabmuma 1.
No HanMero- Conepxanue pazaena Kon KOHTpoO- dopma
pa3- | BaHuUE pa3- Hpyevor TeRYIIE-
KOMNETEHUMH | 1o KOH-
nena nena
TPOJIS
1 2 3 4 4
1 I'eomerpu- | DnemenTsl cummerpun Kpuctamumue- | (OITK-1) K, T
4yecKkash KpU- | CKUX MHOTOTPAHHUKOB.
craorpa- | 1. [IpocTeie KOHEUHBIE PJIEMEHTBHI CHUM-
¢bus. METPUU KPUCTAIJIOB: IJIOCKOCTh CHUM-
METPHUH, OCh CHMMETPHH, IICHTP CUM-
METpPUH, OTEpaIlii OTPaKEHUsS U Bpa-
IIeHud. 2-Jadca.




2. Kpucranmorpaduueckue KaTeropuu,
CUCTEMBI 1 CHHTOHHHU.

3. CuMmBOJBI y370B (TOYEK), PAIOB
(HampaBJiieHH) U TpaHeH(IIII0CKOCTEeH) B
KPUCTAJINYECKOM MHOrorpanuuke. Ila-
pamerpsl Beiica. Maaexcel Muuepa.

4. CTpyKTypa KpHCTaJUIOB U IPOCTpPaH-
CTBEHHAas pelIeTKa.

5. Pemetku bpaBa. DieMeHTBl CUMMET-
PUH KPUCTAJUIMYECKUX CTPYKTYD.

6. [IpoctpanctBeHHbIe (DeOPOBCKHE)
TPYNIBI CAMMETPUN KPUCTAILTHISCKHX
CTPYKTYP.

Oo6partnas pemierka. OCHOBHBIE CBOM-
cTBa 00paTHOM pemeTku. OCHOBHBIC
(GopMyJIbl CTPYKTYPHON KpUCTAILIOIpa-
¢bun. 2-yaca.

OCHOBBI
KpHCTAJLIO-
XUMUHU.

1. ATomubie U HOHHBIE paguychl. Koop-
JUHALAOHHBIE YUCJIA U KOOPAMHAIMOH-
HbIE MHOTOTPAaHHUKH.

2. [IpocTeie U CIOXKHBIE PEIIETKU. TUIIBI
MEXATOMHBIX CBsSI3ei B CTPYKTypax.
[InoTHeimne ymakoBKM  4acTUL B
CTPYKTypax. 2-4aca.

3. JledexTsl KpHCTAIUIMYECKON CTPYK-
Typsl. Knaccudpukanus nedexros. [le-
dextel mo Openkento u [loTTku. Baus-
HUE Ae(PEKTOB HA DJCKTPHUECKUE CBOK-
CTBa KPUCTAJLJIOB.

4. Ilpumecu 3aMenIeHUsI U BHEIPEHUSI.
Jucmokaruu. MeTo bl HaOJIr0 JeHHS
VCIIOKAITHIA.

OcHOBHBIE METOJIbI peHTTeHOTpa(UH
KPHUCTAJJIOB.

1. Merogsl Jlays. Onpenenenne opueH-
TUPOBKM U CHMMETPUU KPHUCTAJUIOB.
Meron BpamieHuss U KoyieOaHUsI KpH-
cTajia.

Meron ebas - Llleppepa. Ungutmpo-
BaHue aebaerpamm. da3oBblit aHATU3.

2. DmnextpoHorpadus. YCTpoicTBO U
OpUHIMI ~ paboThl  dIEKTpOHOTpada.
OnpeneneHre CTPYKTYPhl KPHUCTAJIOB
anekTpoHorpaduueckum merogom. Hc-
CJIEIOBAaHHUE TEKCTYP IJICHOK.

3. llpocBeunBaromas  OJIEKTPOHHAs
MHUKPOCKOIIHSI. Y CTPOMCTBO W NMPUHIUII
JEUCTBUSL  MPOCBEUMBAIOIIETO  BJIEK-
TPOHHOTO MHUKPOCKOTIA.

3. PactpoBasi 31eKTpOHHAs] MUKPOCKO-
TS,

(YK-6),
(TIK-2)

duznueckue

1. OCHOBHOM 3aKOH KpPHUCTaNIOPU3UKH

(YK-6),

KT




CBOICTBA (mpuanun Heitmana). Tlpuamun cymep- (TIK-2)
UJCATBHBIX | NO3ULMI cuMMeTpur (mpuHIMn Kropn).
kpuctamioB | 2. Kpucramiorpadguueckue cucremsl

U CUMMET- KOOpPJMHAT.

pusi. dusnyeckue CBOWCTBA  KPUCTAIIOB
ONUCHIBAEMBIE TEH30POM IEPBOTO paH-
ra.

1. CkansipHble ¥ BEKTOpHbIE (hu3nye-
CKH€ CBOICTBa KPUCTAJLIIOB.

2. Tuposnexrpuaeckuii 3pdext. [Tupo-
ANEKTPUIECKHE KOADPHUITUEHTHI.

3. Dnekrpokanopuueckuii 3hdekr.
du3nuecKre CBOMCTBA KPUCTAIIOB,
OIMCHIBAEMBIE BEKTOPOM BTOPOI'O PaH-
ra.

1. JlusnexTpuueckue CBOWCTBA KpH-
CTaJIJIOB

2. MarHutHble CBOWCTBA KPHUCTAJIOB.
TeH30pbl IUAIEKTPUYECKOM W MarHuT-
HOM NMPOHUIIAEMOCTEH.

3. TeH30p MeXaHUYECKUX HAINPSKEHUN
u aehopmanuii. AHTHCHMMETPHUYHBIC
TEH30DBI.

duznyeckne cBOWCTBA KPUCTAIIIOB,
OnuceiBaeMble TEH30POM TPETHETO paH-
ra.

1. IIpsimoit 1 0OpaTHBIA MHE30IEKTPH-
yeckue I3 PeKThI.

2. Ilbe3oanextpuueckuil 3¢pdexkr B
KBaple.

3. JIuHeNHBIA >IEKTPOONTHUECKUN (-
Gbexr.

Pu3nYeCcKre CBOMCTBA KPUCTAILIOB,
OIKCBIBaEMbIE TEH30POM 4 paHra.

1. Ynpyrue cBoiicTBa KpUCTAJUIOB.

2. BzaumnHasg cBA3p  (PU3MUECKHUX
CBOIICTB U SIBJICHUI B KpUCTaJIJIaX.

CTpyKTypa IUCHUIJIMHBI (MOIYJIs1)
JucuunnuHa uzydaercs B 2 cemectpe. OO0Iiast Tpy10€MKOCTh AUCIUILIIMHBI COCTABIISI-
eT 2 3a4eTHBIX eauHUI] ( 72 9acoB).

Tabmuma 2.
Bun pabotst
Ne cemectpa 2 Bcero
OO0mas Tpy10eMKOCTh 72 72
AynurtopHas padora: 20 20
Jlextum (JI) 20 20
[TpakTnueckue padbotsl (I1P) - -
CamocrosiTejibHasi padoTa: 52 52
CaMoCTOSTENbHOE N3YUYEHUE PA3/IEIIOB 52 52




Bun pabotsr

Ne cemectpa 2

Bcero

CamormoaroroBka (mpopadoOTKa ¥ MOBTOPEHUE JICK-
[IMOHHOT'O MaTepuaia U MaTepuaia y4eOHUKOB U
y4eOHBIX TTOCOOMH, TTOITOTOBKA K JJaOOPaTOPHBIM |
MIPAKTUYECCKUM 3aHATHSIM, KOJUIOKBHYMaM, pPyOex-
HOMY KOHTPOJIIO U T.11.),

IToAroToBKa U caaya SK3aMeHat

Buja uToroBoro KOHTpoJIs ( IK3amMeH)

3auer

Taobmuua 3. JIeKIHOHHBIE 3aHATUS

Ne i/ Tema

1 I'eomerpuueckas Kpuctayiorpadusi.

2 Pemerku bpago.

3 CBoiicTBa 00paTHON PEUIETKH.

4 OCHOBBI 3aKOHBI KPUCTAIJIOXUMHUU.

3) @du3nuecKue CBOMCTBA WICATBHBIX KPUCTAIJIOB U CHMMETPUS

6 CBsi3b CUMMETPUU U PUBNYECKUX CBOMCTB KPUCTAJLIOB.

7 dusnueckue cBOICTBa ONUCHIBAEMbIE TEH30PAMHU HYJIEBOI'0, IEPBOT0, BTOPOTO,

TPETHETO U YCTBCPTOI'O PAHT'OB.

Tabmuna 4. [IpakTuyeckue 3aHATHS

Ne /i Tema
1 I"'eomerpuueckas Kpuctayiorpadusi.

2 Pemerku bpago.

3 CBoiicTBa 00paTHOW PEUIETKH.

Ta6n1/1ua 5 CaMocTosITeIbHOE HN3YUCHUC pa3aCiIOB JUCHUIIJIMHBI

r];l‘; Bomnpocsl, BBIHOCHMBIE Ha CAMOCTOSITETIBHOE U3YUEHUE
1 Kpucrannmueckoe cOCTOSHUE BEIIECTB
2 Kpucrannorpapudeckue kiiaccbl CHMMETPUN
3 Kpucramnorpaduyeckue kKareropum, CHCTEMbI i CHHTOHUHT
4. Kpucrannorpaduyeckue cucteMbl KOOPAUHAT
5 Pemerku bpasa. Yersipe Tuma pemerok bpasa
6 AHTUCUMMETpPHS B KpUCTaJUIax.
7 THUIBI CTPYKTYpP KPUCTAILIIOB
8 OO6pa3zoBanue TBEPABIX PACTBOPOB BHEIPECHUS U 3aMEIIEHUS B KPUCTAILIAX
9 MarpuvHoe npeacTaBiIeHue TpeodpazoBaHue CHMMETPUHN B KpHCTAIITIAX
10 CkainsipHble U BEKTOpHbIE (pU3MUECKHe CBOMCTBA KPUCTAIOB
11 Pu3nuecKre CBOKMCTBA ONMUCHIBAEMBIE TEH30POM BTOPOT'O PaHTa
12 Pu3HUECKUE CBOKCTBA ONMCHIBAEMBIE TEH30POM BTOPOI'0O paHra
13 ®u3nYecKre CBOKMCTBA OMUCHIBAEMbIE TEH30POM TPETHETO paHTra
14 ®uU3NYECKHE CBOKMCTBA OMUCHIBAEMbIE TEH30POM YETBEPTOrO paHTa



http://solidstate.karelia.ru/~tutorials/moel/seminars/2001_2002/SolBat_FE/Solar_battery/b.htm#BM3b
http://solidstate.karelia.ru/~tutorials/moel/seminars/2001_2002/SolBat_FE/Solar_battery/b.htm#BM4b
http://solidstate.karelia.ru/~tutorials/moel/seminars/2001_2002/SolBat_FE/Solar_battery/17.htm#vl
http://solidstate.karelia.ru/~tutorials/moel/seminars/2001_2002/SolBat_FE/Solar_battery/17.htm#kn
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5 OneHOYHBIC MAaTEePHAJIBI AJISl TEKYLIero U py0e:KHOro KOHTPOJISI yCIeBaeMOCTH
1 NIPOMEKYTOYHOM aTTecTAluU

5.1. KosutokBuym
B cemecTpe npoBoasTCs 3 KOJUTOKBUYMA, KOTOPBIE OIICHUBAIOTCS 110 8 0AJIOB KaXKIbIi.

Bonpockl, BBIHOCMMBbIE HA KOJJIOKBUYM
Ilepewiii Konn0KeUYM

CrpyKTypa KpucTajula ¥ MPOCTPAHCTBEHHAsS PEIIETKA.

CUMBOJIBI Y3II0B, PAJIOB U IPaHel B KPUCTAITTNYECKOM MHOTOTPaHHHUKE.
Kpucrannorpadpuyeckre npoeKIum.

DNeMEeHTbl CAMMETPUU KPUCTAJUTMYECKUX CTPYKTYP

DJeMeHTBHl CHMMETPUN KPUCTAITMYECKUX MHOTOTPAaHHUKOB
Pemetku bpasa.

Ob6patHas pemerka. OCHOBHbIE CBOMCTBA OOPATHOM PELIETKHU.
Kpucrannorpaduueckue kareropiuu, CHHTOHUU ¥ OCH KOOPJIUHAT.
OcHOBHBIC ypaBHEHUS AUDPaAKIHIH.

0. MeTto mOpOIIKOB.

11. Meton BpallieHus MOHOKpHUCTAJLIA.

12. DnekTpoHHAss MUKPOCKOIIHS.

Boo~NooOr~wWNE

Bmopou xonnokeuym
1. ArtomHble U HOHHBIE paanychl. KoOpAMHALMOHHOE YHUCIIO U KOOPAMHALIMOHHBIA MHOTO-
I'PaHHUK.
DHeprusi CBS3U.
Tumsl cBsA3€H B CTPYKTYpax.
Knaccugukarus nepexros.
Jlucmokamuu.
Touensie nedextrl. Jledextrl mo @penkento u LLloTTku.
PaBHOBeCHas! KOHLIEHTpAIMs TOUEUHBIX J1e(eKTOB (1eeKThl 0 PPEHKEINIO - BBIBOA).
PaBHOBecHast KOHIIEHTpaUs TOYEUHBIX AePeKToB (nedekTsl o I1loTTku- BeIBOM).
Koutyp u BexTop broprepca.
. [l;moTHelIas ymakoBka B CTPYKTypax.
. IIpenen ycTOMYUBOCTH CTPYKTYD.

LCoNoOAWN

P
= O

Tpemuit konnoxkeuym
Kpucramnorpadpudeckne cucteMbl KOOPAUHAT.
CkanspHble (pu3ndYecKre CBOWCTBA.
OCHOBHOM 3aKOH KPUCTAJIO()U3HUKH.
[Tpunun cynepnosuiun Kropu.
[Tuposnextpruyeckuii 3pPexr.
VYkazarenbHasi IOBEPXHOCTh MUPOUIEKTPHUUECKOTO KO3 (pPHIIneHTa.
JmaaekTpudeckne CBOHCTBA KPUCTAILIOB.
['eomeTpuueckast HHTEpIPETAIHsI TEH30pa TUIEKTPUYECKON POHUIIAEMOCTH.
MatpuuHble IpeacTaBIeHUs IPEOoOPa30BAHUN CUMMETPHUH.
0. MaruuTHble CBOMCTBA KPUCTAIIJIOB.
11. TenonpoBOAHOCTb.
12. TIpsmoii u 0OpaTHBIH MTbe303PPEKT.
13. Tenzop MexaHWUECKOH JTehopMaInH.
14. TTse30anexrpuueckuit 3¢ dekr. I1be3oanexrpuueckuii 3hdhext B KkBaple.

BOooo~NoOR~WNE

Pexomenoayuu npu nodzomogke K KoJ10KGUyMy



e 1popaboTaTh KOHCIEKTHI JEKIIHA 10 BOMPOCaM KOJUIOKBUYMA;
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® [IPOYUTATh OCHOBHYIO U JOIOJHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO I10 U3ydae-

MBIM BOIIPOCaM;

® OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMA,

® [IpH 3aTPYAHEHUAX, IPOKOHCYIBTUPOBATHCS C MIPETOAABATEIEM.

Kpumepuu oyenueanus

OolMOKU B OTBETaxX Ha BO-
MIPOCHI

JIOITYCKAaeT HETOYHO-
CTH B OTBETE Ha BO-
npoc

CYLIECTBY H3JIaraetr
ero, JOMycKas He-
KOTOpbIE HETOYHO-
CTH B OTBETE HAa
BOIIPOC

Onenka
HeynoBiieTBOpUTEJIBHO | YIOBJIETBOPUTEIbHO X0po1Lo OTIMYHO
2 da1a 4 6anaa 6 6a10B 8 6asi10B
CryneHt He 3HaeT 3Hauu- | CTyneHT noBepx- | Crygent  xopomo | CTyIeHT B IOIHOM
TEJIbHOM 4acTH BONPOCOB, | HOCTHO 3HAET BOMNpO- | 3HACT  Marepuar, 00beMe 3HAeT MaTe-
JOIIYCKAET CYLICCTBEHHBIC | ChI KOJUIOKBHUyMa, | TPAMOTHO 1 1O | pHall, I'PaMOTHO H

M0 CYIIECTBY H3Ma-
raeT ero, He JOIyC-
Kas CYHICCTBGHHI)IX
HETOYHOCTEH B OT-
BETe Ha BOMPOC.

V1: 1. Kpucramnorpadus

V2: CtpykTypHas KpucTayuiorpadus
S: Ipu azoBoM mepexo/ie NEPBOro pojia CKAuKOM MeHsIeTcs ### mpou3BoIHasE CBOOOHOM

JHEPIUH.
+: nmepBas

5.2. O0pa3ubl TeCTOBBIX 3aIaHU I

S: Ilpu (ha3oBOM mepexojie BTOPOro poja CKauKoM MEHsIETCs ### mpon3BoiHast CBOOOHOMH

DHEPIUH.
+: BTOpas

S: Monudukaruu, o0pasyromuecs npu NoJIuMoppu3Me Ha3bIBaOT. ..

- MOJIUTPOIMUICCKNUMU
+: AJUIOTPONMUYICCKUMU
-. IOJIMTHUIIHBIMHA

S: B xpucTamiax olHOM U TOW e MOAU(PUKALIMU TaHHOTO BEIIECTBA YIIIbl MEXY
COOTBETCTBYIOIIMMU T'PaHAMHU IIPU JAHHOM TEMIIEpAType U JaBIECHUU OCTAIOTCA ...

-: pa3Hou

+: TTOCTOSIHHOM
-: OCTPBIMH

-: TYIIBIMU

S: MoHOKpHCTAIIT XJIOpU/Ia HATPHUS UMEET BHEUTHIOW GOpMY ...

-: OKTa’apa
+: kyba

-: TeTpadapa
- IdIpa

-: TeKcarapa

S: NaCl umeer ... a71eMeHTapHYIO S4YeiiKy
+: 'K (rpaneueHTpupoBaHHas KyOudeckas)

. TPUT'OHAJIBHYIO
. TCTparoHaJIbHYIO

: OK (o6beMHOIIEHTpUpPOBaHHAs KyOuueckas)
: I'TIY (rexcaroHanbHast MIIOTHOYTIAKOBAaHHAS)

S: Anma3 UMeerT ... KpUCTAIUINYECKYIO PELIETKY




+: 'K (rpaneueHTpupoBaHHas KyOudeckas)

: OLIK (o6beMHOIIEHTpUpOBaHHAS KyOUYeCKas)

: TTIY (rexcaroHanbHas IJIOTHOYIIAKOBAHHAS)

-: TPUTOHAJIBHYIO

-! TETparoHaJIbHYIO

S: MeTtauibl o CTpYKTYpOH THIIa MEIU UMEET ... KPUCTAIUIMUYECKYIO PELIETKY
+: 'K (rpaneueHTpupoBaHHas KyOudeckas)

: OLIK (oO6beMHOIIEHTpUPOBaHHAs KyOHMYecKas)

: I'TTY (rexcaroHasibHas MJIOTHOYIIAKOBAaHHAs)

-: TPUTOHAJIBHYIO

-! TETparoHaJIbHYIO

S: MeTauibl co CTpYKTYypOH THIA MarHUM UMEET ... KPUCTAJUINYECKYIO PELIETKY
-: 'K (rpaneuenTpupoBaHHas KyOndeckas)

- OLIK (oO6beMHOLIEHTpHUPOBaHHAS KyOHM4ecKas)

+: reKkcaroHaJIbHYIO

-: TPUTOHAJIBHYIO

-: TETparoHaJIbHYIO

S: MeTtasuibl co CTpYKTypOi THIA BOJIb()pamMa UMEET ... KPUCTALIMUECKYIO PELIETKY
-: 'K (rpaneunenTpupoBaHHas KyOudeckas)

+: OLIK (o6beMHOIIEHTpUpPOBaHHAs KyOuuecKas)

-: FeKCaroHaJIbHYIO

-: TPUTOHAJIBHYIO

-: pOMOUYECKYIO

S: KpeMHHUii UMEET ... KPUCTAIUTNYECKYIO PELIETKY
+: I'LIK (rpaneuneHTpupoBaHHas KyOuyeckas)

: OK (o6beMHOIIEHTpUpPOBaHHAs KyOUuecKas)

: TTIY (rexcaroHanbpHas IJIOTHOYIIAKOBAHHAS )

-: TPUTOHAJIBHYIO

-: TETParoHaJbHYIO

S: 'epmanMii UMEET ... KPUCTAITMUYECKYIO PELIETKY
+: I'LIK (rpaneuneHTpupoBaHHas KyOuyeckas)

: OLIK (oO0beMHOLIEHTpUpOBaHHAs KyOndeckas)

: I'TTY (rexcaroHasibHas MJIOTHOYIAKOBAaHHAs)

-: TPUTOHAJIBHYIO

-: TETParoHaJIbHYIO

S: I'padut UMeeT ... KPUCTATUINYECKYIO PEIIETKY

-: 'K (rpaneunenTpupoBaHHas KyOudeckas)

-: OLIK (oO6beMHOLIEHTpUpOBaHHAsl KyOudeckas)

+: reKCaroHaJILHYIO

-: TPUTOHAJIBHYIO

-: TETParoHaJbHYIO

S: MoHOKpHCTaIT ajMa3a UMEET BHEIIHIOW (GopMmy ...
-: TeKcalipa

-: OKTad/Ipa

-: Ky0a

+: TeTpasgpa

-: IudIpa

S: Onepanueil ciMMETpUH Ha3bIBAIOT OMEPALHUIO ... TOUKHU C JPYTroi TOUKOM.
-: COMOCTaBJICHUS

+: COBMEILICHUA

-: pa3beAMHEHNE

11



12

S: BooOpakaeMblii reOMeTpUYECKUNA JIEMEHT, C TOMOIIBI0 KOTOPOT'O OCYIIECTBISAETCS
Onepanysi CAMMETPHI HA3bIBAETCH ...

+: 3JIEMEHTOM CUMMETPUHU

-: INIOCKOCTBIO CUMMETPUH

-: OCBI0 CUMMETpUU

-: ICHTPOM CUMMETPUU

S: IIockocTh 3epKaIbHOTO OTPAKEHUS, OCYLIECTBIISIIOIIASL COBMEIIEHUE CUMMETPUYHO
PaBHBIX TOYEK HA3bIBACTCH ...

- IJIOCKOCTBIO CKOJIB3AIIET0 OTPAKEHUS

+: IUIOCKOCTBIO CUMMETPUH

-: OCBI0 CUMMETpUU

- ”THBEPCUOHHOW OChI0 CHUMMETPUHU

-: IEGHTPOM CUMMETpUU

S: Ocb, Ipu NOBOPOTE BOKPYT KOTOPOH HA HEKOTOPBIA ONPECTCHHBIA YTOJl, TPOUCXOIUT
COBMEILEHUE CUMMETPUYHBIX TOUEK, HAa3bIBAOT ...

-: INIOCKOCTBIO CKOJIB3AIIETO OTPAKEHUS

- IIJIOCKOCTBIO OTPAXKEHUS

+: OCbIO CUMMETPHUH

-: IHBEPCUOHHOM OChI0 CUMMETPUHU

-: LIGHTPOM CUMMETPUU

S: Ilopsa0K BO3MOXKHBIX OCEHl BpallleHUs N B KPUCTAJIJIaX CTPOro OTPAaHUYEH U COCTABIISET ...
--1,2,,3,4,5,,6

-1,2,,3,4,5

+:1,2,,3,4,,6

--1,2,,3,4,5 6,7

-1,2,,3,4,7

S: IHBEepCHOHHBIMU OCSIMU N-T'O MOPSsIIKA Ha3bIBAIOT OCH, COUETAIOLINE COBMECTHOE JICHCTBHE
MTOBOPOTHOM OCH TOTO k€ MOpsAJKa C ...

- IJIOCKOCTBIO CKOJIB3AIIET0 OTPAKEHUS

- IJIOCKOCTBIO OTPAXEHUS

-: OCBI0 CUMMETpUU

+: LIEHTPOM CUMMETPUHU

- IJIOCKOCTU CUMMETPUU

S: llentpom cuMMeTpuH (IIEHTPOM MHBEPCUH ) Ha3bIBAETCS 0C00ast TOUKa BHYTPU (DPUTYPBI,
XapaKTepU3yroLIasicst TeM, 4TO Jito0ask mpsiMasi MPOBE/IEHHAs Yepe3 LEHTP CUMMETPUH,
BCTpPEYAET OJMHAKOBbIE TOUKU (QUTypHI IO 00€ CTOPOHBI OT LIEHTpa Ha ### pacCTOSHUSAX.

+: paBHBIX

S: CuMMeTpuHu B KpUCTaJlJIaX paclpeAcisatoTCs Ha ... CAHTOHHUH.

-1 6

+7
-5
-8
-3
S: MHaexcsl y37a, HalpaBJIeHUs U MJI0CKOCTH MPOCTPAHCTBEHHOH pereTKH 0003HavaroTes ..
nudpami.

+:4

+:3

-1 2

-1 6

-5

S: CumBoOIT y371a KPUCTAIUTHYECKON PEIIETKH 0003HAYAIOTCS ... CKOOKaMH.

-: KpYIJIbIMU



-: KBQJPaTHBIMH
+: IBOMHBIMU KBaJIpaTHBIMU

-: (pUrypHBIMU

- YTJIOBBIMU

S: CuMBOJI HanpaBIIEHUST KPUCTAJUTHYECKOHN PEIIeTKH 0003HAYAIOTCS ... CKOOKAMHU.
-: KpYTJIbIMU

+: KBaJApaTHbIMU

-: IBOMHBIMU KBaJIpaTHBIMU

-: (pUrypHBIMU

+: YIIIOBEIMHU

S: CuMBOJI IJIIOCKOCTH KPUCTAJUIMYECKON PEIIETKH 0003HAYAIOTCS ... CKOOKaMH.
+: KpYIJIBIMUA

-: KBaJJpaTHBIMU

-: IBOMHBIMU KBaJIpaTHBIMU

+: purypHbIMH

- YTJIOBBIMU

S: B xpucramiorpaduu cumBosioM [[mnp]] 0003HAYAOT ...
-: IJIOCKOCTh

+: y3€I B pelIeTKe

-: HaIlpaBJICHUE B PELIETKE

-: CEMENCTBO SKBUBAJICHTHBIX HAIIPaBJIECHUI

-: CEMEHCTBO SKBUBAJICHTHBIX TIOCKOCTEH

S: B xpucramiorpadguu cMMBOIJIOM [mnp| 0003HAYAIOT ...
-: IJIOCKOCTh

-: y3€J1 B pelIeTKe

+: HallpaBJICHUE B PEIlETKE

-: CEMENCTBO SKBUBAJICHTHBIX HAIIPaBJIECHUI

-: CEMEHCTBO SKBUBAJICHTHBIX TIOCKOCTEH

S: B kpucramiorpaduu CMMBOJIOM <mnp> 0003HAYAIOT ...
- IJIOCKOCTh

-: y3€J1 B pelieTke

-: HallpaBJICHUE B PEIIETKe

+: ceMelCTBO SKBUBAJICHTHBIX HAIIPABJICHUI

-: CEMEHCTBO dKBUBAJIEHTHBIX IJIOCKOCTEH

S: B kpucramnorpaduu cumposiom (hkl) o6o3Haqaror ...
+: IIOCKOCTH

-: y3€J1 B pelieTke

-: HallpaBJICHUE B PEIIETKE

: CEMENCTBO SKBUBAJICHTHBIX HAIPaBJIE€HUIN

-: CEMEHCTBO dKBUBAJIEHTHBIX IJIOCKOCTEN

S: B kpucramnorpaduu cumboiom {hkl} o6o3nauaror ...
- IJIOCKOCTh

-: y3€eJ1 B pelieTke

-: HallpaBJICHUE B PEILIETKE

-: CEMENCTBO SKBUBAJICHTHBIX HaIpaBJIE€HUI

+: ceMelCTBO KBUBAJIEHTHBIX MIJIOCKOCTEN

S: CUMBOJI COBOKYITHOCTH CUMMETPUYHO SKBUBAJICHTHBIX HAIIPaBICHUN KPUCTAIUINYECKON
peleTky 0603Ha4at0TCs ... CKOOKaMH.

-: KpYTJIBIMU

: KBQJAPaTHBIMU

: IBOMHBIMU KBaJIPaTHBIMU

-: (pUrypHeIMHU

13
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+: YIJIOBBIMH

S: CuMBOJIBI HAIIPABJIEHUE U IUNIOCKOCTH JJI1 TPUTOHAJIBHOM M IeKCaroHajabHON CUHTOHUU
(cumBoBI Muuepa-bpaBa) o603HauaroTCs ... Uppamu.

+:4

-3

-1 2

-6

-5

S: EAMHMYHOMN I'paHblO HAa3bIBAETCS IPaHb KPUCTAILIA, IEPECEKAroIas OCH KOOPIMHAT Ha
PacCcTOSHUM ... (B OCEBBIX MacIITa0HBIX) OTPE3Ka OT Havaja KOOpIHUHAT.

+: OZHOTO

-1 IBYX

-: Tpex

- ILIECTU

S: IIpocToii uaeanpHOM (HOPMOI KpUCTAIIIA HA3BIBAETCS MHOTOIPAHHUK, BCE TPAHU KOTOPOTO
MO>KHO MOJYYHUTb U3 ... C IOMOIIBIO IPEOOPa30BaHUN CUMMETPUN JAHHOTO KPUCTAJIA.
+: OIHOM rpaHu

-1 COBOKYITHOCTH I'paHEH

-: IBYyX I'paHeu

-: TOYEYHOU IPYIIIbI

S: Jlns mocTpoeHus crepeorpaduaeckoi mpoeKuu, Ha chepbl MPOSKIINU, TOYKA 3PCHUS
pa3mMeraercs ...

-: Ha CEBEPHOM II0JTFOCE

-1 Ha F0)KHOM T10JIHOCE

+: Ha I0)KHOM U CEBEPHOM II0/II0CaX

6. lpomesxkyTOUHAS ATTECTALUS
Cnucok 0CHOBHBIX 60NPOCOE K YCHIHOMY IK3AMEHY

CrtpyKkTypa KpucTajuia ¥ MPOCTPAHCTBEHHAS PEIIETKA.

MarsuTtHble cBOMCTBa KPUCTAIIIOB.

CHMBOITHI Y3II0B, PSIJIOB ¥ TPaHEH B KPUCTAJUIMIECKOM MHOTOTPAHHUKE.
JusnexTpudeckrue CBOWCTBA KPUCTAILIOB.

Kpucramnorpadgudeckne mpoeKIum.

[TuposnexTpudeckuit 3pPexT.

DJIeMeHTBI CAHMMETPUN KPUCTAIUTUIECKUX CTPYKTYD.

OcHoBHOI 3aKk0H kpucTtautopusuku. [Ipunuun cynepnosunuu Kropu.
DJeMeHTHl CHMMETPUHN KPHCTALTMYECKUX MHOTOTPAaHHHUKOB.

0. 'eomeTpuyeckast ”HTEpIPETALHS TEH30pa TUAIEKTPUUECKON POHUIIAEMOCTH.
11. Pemietku bpaso.

12. MarpuuHble npecTaBieHus IpeoOpa3oBaHUi CUMMETPUH.

13. Obparnas penrerka. OCHOBHBIE CBOHCTBAa 0OPAaTHOM PEIIETKH.

14. TennonpoBOIHOCTb.

15. Kpucrannorpadguueckue KaTeropuu, CHAHTOHUN U OCH KOOPAHMHAT.

16. PaBHOBeCHas1 KOHLIEHTpAIMS TOYCUHBIX J1e(eKTOB (1eheKThl 0 PPEHKENIO - BBIBOJ).
17. Dueprus cBs3u.

18. Ckanspuble pu3nyecKue BEINIUHBI.

19. KonTyp 1 BekTop broprepca.

20. Tenzop MexaHu4YecKoi edhopMaInH.

21. PaBHOBECHAs! KOHIIEHTpAIHsI TOUeYHBIX edekToB (aedekTsl mo LLloTTkH- BEIBON).
22. YxazaresbHas IOBEPXHOCTh MUPOAIEKTPUUECKOr0 K03 durmenra.

23. PaBHOBeCHAsT KOHIIEHTPAIUS TOUYETHBIX JePeKTOB (IeheKTh 1o OpeHKeIo).

BOooo~NoORWDNE
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24. TIpsimoit u oOpaTHBIN MTHe303PHEKT.

25. [InoTHelmas ynakoBKa B CTPYKTypax.

26. ITpe303nexTprueckuii 3¢ HeKT B KBapIe.

27. Kpucramnorpaduieckie KaTeropuu, CAHFOHUU U OCH KOOpIUHAT.

28. CkansipHble (pu3nyecKe CBOMCTBa

29. Touensie nedextol. dedhextsr mo Openkento u LHloTTkw.

30. Kpucramiorpadudeckue CHCTEMbI KOOPIUHAT.

31. Tunsl cBs3€H B CTPYKTYpax.

32. MeTo MOpOIIKOB.

33. Knnaccudukanust nedexros.

34. MeTo BpalieH!s] MOHOKPHUCTAJIA.

35. ATOMHBIE U HOHHBIE paarychl. KoopaMHAIIMOHHOE YUCIIO U KOOPIMHAIIMOHHBII MHOTO-
TPaHHUK.

36. DieKTpoHHAss MUKPOCKOITHS.

37. Jluciokarum.

38. IIpe3oanekrpruueckuii YHPexT.

39. [Ipenen ycTOMYMUBOCTH CTPYKTYP.

40. OcHOBHBIE YpaBHEHHUsI TU(PaKLIUU.

41. CuMBOIIBI Y3JI0B, PSAAOB U IpaHell B KPUCTAIUIMYECKOM MHOIOTPAHHUKE.

42. Kpucramiorpapuiyeckue mMpoeKInu.

43. DIeMEHThl CHMMETPHH KPUCTAUTHICCKUX CTPYKTYP.

44. JIusneKTpUuYeCcKue CBOMCTBA KPUCTAILIOB.

45. 1. Kpucramiorpaduueckre KaTeropuu, CHHTOHHH U OCH KOOPJIHMHAT

46. 2. [Ipsimoii u 0oOpaTHBIN Mbe303hDEKT.

47. ObpatHas pemierka. OCHOBHBIE CBOIICTBA 0OpAaTHOM pPEIIETKHU.

48. TeHnzop MexaHUYECKOU aedopmaruu.

49. Turbl cBsi3el B CTPYKTypax.

50. Pemerku bpasa.

Memoouueckue pekomenoayuu npu nOO20mMogKe K IK3ameny

[ToaroToBka CTYIEHTOB K K3aMEHY BKIIIOYAET MPOpadOTKYy JEKIUi, B TEUCHUH Ce-
MECTpa W HEMOCPEJCTBCHHYIO MOATOTOBKY B JIHU, MPEIIICCTBYIONINE 3K3aMEHY, BKIIIOYAs,
KOHEYHO, MOJIFOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHUIO, BHIIIOJHEHHUIO JIA0OPaTOPHBIX paboT
U UX 3aITUTYy.

Jl7is MOITOTOBKM K OTBETaM Ha HK3aMEHAIIMOHHBIE BOMPOCH! (OHU BBIAAIOTCS B KOHIIE
CeMeCTpa) CTY/ICHT JIOJDKEH HCIIONB30BaTh HE TOIBKO KypC JIGKIIUH, HO M OCHOBHYIO H JIOTIOJI-
HUTENBHYIO JTUTEPATypy [ BEIpAaOOTKH YMEHUS JaBaTh Pa3BEPHYTHIE OTBETHI HA MOCTABICH-
HBIC BOIIPOCHI.

B xozme moAroToBKM K 3K3aMEHY CTYAEHTY HEoOXOQuMO oOpamiath BHHUMaHHUE HE
TOJIEKO Ha YPOBEHB 3aIIOMUHAHMS, HO U HA CTCIICHh IIOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO
JIOCTUTAETCS HE MPOCTHIM 3ayYHBAHHEM, & YCBOCHHUEM MPOUYHBIX CHCTEMAaTU3UPOBAHHBIX 3HA-
HUH aHATATHYCCKUM MbIIuIeHHeM. Clie/loBaTeIbHO, HEMOCPEACTBEHHAS MOJATOTOBKA K JK3a-
MEHY JIOJDKHA B Pa3yMHBIX MPOMOPIUSAX COYETATh U 3alIOMHUHAHUE, U TIOHUMAaHKUE TPOTpaMM-
HOTO MaTepuara.

Kpumepuu oyenueanusn
Onenka
HEYA0BJIETBOPUTEIb- YAOBJIETBOPUTEILHO XO0poIo OTJINYHO
HO 3 6amaa 4 6anaa 5 6am0B
0 6ay10B
ITocemnienune menee 50
% JEKIHOHHBIX U ITocemenne He MeHee | Ilocemenue He MmeHee | Ilocemmenne He MeHee
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MPAKTUYCCKUX 3aHA-
THH.

60% JIEKIIMOHHBIX M
MPaKTUYECKUX  3aHs-
THUH.

70 % JIEKIHMOHHBIX U
MPaKTHYECKUX 3aHs-
THH.

85% JIEKIIMOHHBEIX H
MPaKTUICCKUX 3aHs-
THH.

CryneHT HE 3HaeT 3Ha-
YUTENbHOW YaCcTH Ma-
Tepuaa, J0MyCcKaeT
CYIIIECTBEHHBIE OIINO-
K{ B OTBETaX Ha BO-
MPOCHI.

CTyneHT moBEepXHOCT-
HO 3HaeT MaTepua oc-
HOBHBIX pa3zejioB U
TeM y4eOHOH TuCIu-
IUTHHBI, IOITyCKaeT He-
TOYHOCTH B OTBETE Ha

CryneHT xopo1o
3HAaeT MaTepHal,
IpaMOTHO | TO Cy-
IIECTBY M3JIaraeT ero,
JIOIyCKasi HEKOTOPBIE
HETOYHOCTH B OTBETE

CTyneHT B MOJTHOM
00BEME 3HAET MaTe-
pHai, rpaMOTHO | IO
CYIIECTBY U3Jaraer
€ro, He JIoMmycKas

BOIIPOC.

Ha BOIIPOC.

CYIIIECTBEHHBIX He-
TOYHOCTEH B OTBETE
Ha BOTIPOC.

7. MeToaudyecKue MaTepualjbl, ONMpeacadrouue NMpoueaAypbl OHCHUBAHUA 3HaHPIi7[,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBHOCTH

Tab6nuia 6. Pe3ynbTaThl OCBOCHUS yU€OHOH AUCIUIUIMHBI, TIOJICKAIINE TPOBEPKE.

PesyabTaThl 00yyeHus

(KOMIeTEeHIIUN)

OcHOBHBIE I0KA3aTe/IH OLICHKH pe3yJib-
TaTOB 00y4eHHs

Bua oneHo4Horo
MaTepuaJia

CIOCOOHOCTH TIIIAaHUPO-

BaThb M p€lIaThb 3ala4u

COOCTBEHHOTO TIpodheccH-
OHAJILHOTO M JINYHOCTHOT'O

pazButus (YK-6)

3HATD: conepxanue mnpoiiecca 1ieemnosna-
ra"usi NpopeCcCUOHANBHOTO U JTUYHOCTHOTO
pPa3BUTHS, €T0 OCOOEHHOCTH U CIIOCOOBI pe-
anu3aly TpU peleHun mpodeccuoHalb-
HBIX 3aj]a4, UCXO/s U3 ATAaloOB KapbEePHOIO
pocta u TpeOOBaHUU pBIHKA TpPYyAA.
YMETDb: ocynecTBiIATh TUYHOCTHBIN BbI-
00p B pPa3NIUYHBIX NPOGECCHOHATBHBIX U
MOpPaJIbHO-IIEHHOCTHBIX CHUTYAIUsX, OLICHU-
BaTh IOCIEACTBUS MPUHATOIO PELICHUs U
HECTH 3a HEro OTBETCTBEHHOCTh IEpeJl CO-
6011 1 00IIECTBOM.

BJAJETD: IlpuemamMu W TEXHOJOTHIMH
LeJIenoIaraHusl, ejepeann3aluy U OLeHKH
pe3yJIbTaTOB JEATENIBHOCTH IO PELIEHUIO
npoeCCHOHATIBHBIX 33au.

Komnoksrnym
TectupoBanue

BJIaJI€HUE METOO0JIOTHEN
TEOPETHYECKUX U IKCIIe-
PUMEHTAIIbHBIX UCCIIE0-
BaHU# B o0nactu mpodec-
CHUOHAJILHOM NTeATeIILHO-

cru (OITK-1)

3HATD: TeopeTrueckre OCHOBbI OpraHu-
3allUi HAyYHO-UCCIIEI0BATEIbCKON Jes-
TENBHOCTH; METOBI cOOpa nH(pOpMaLIUU
JUISl peLIeHUs ITOCTaBICHHBIX UCCIIEA0Ba-
TEIbCKMX 3a/1a4; METO/Ibl aHAIN3a JaHHBIX,
HEOOXOAUMBIX JUISl TPOBEICHUS] KOHKPET-
HOT'O MCCIIEOBaHUS.

YMETb: BriOMpaTh ¥ NPUMEHSTH B IIPO-
(eccHOHABbHON AEATENBHOCTU SKCIIEPH-
MEHTAJIbHBIE U PACYETHOTEOPETUYECKUE
METO/BbI NCCIIEN0BAHMS TUIAHUPOBATh, Opra-
HU30BBIBaTh U IPOBOJUTH HAYYHO-
HCCIIEIOBATEILCKUE U IPOU3BOJCTBEHHO-
TEXHUYECKUE UCCIIEN0BAHUS C IPUMEHEHU-
€M COBPEMEHHOH amnmaparypsl, 000pyaoBa-
HUS U KOMIIBIOTEPHBIX TEXHOJIOTUI; CaMO-
CTOSITEJIBHO BBIITOJIHATh TEOPETUYECKHUE,
JKCIIEPUMEHTAJIBHBIEC U BEIYUCIUTEIbHBIE

Komnoksrnym
TectupoBanue
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(busnvecKne UCCIeI0OBaHus P PEIICHUN
HayYHOMCCIIEI0OBATEBCKUX U TPOU3BO/I-
CTBEHHBIX 3a/1a4 C UCIIOJIb30BaHUEM COBpE-
MEHHOM amnmaparypbl ¥ BBIYUCIUTEIBHBIX
CpEACTB.

BJAJETDb: naBpikamMu moucka (B TOM
YHCcIe C HCIOJIb30BaHWEM HH(OPMAIHOH-
HBIX CHUCTEM U 0a3 JaHHBIX) U KPUTUIECKO-
ro aHaJIM3a UHPOPMAIIMH 110 TEMaTHKE TPO-
BOAMMBIX HCCIICIOBAaHUI; HaBBIKAMH IUTa-
HUPOBAHHSI HAYYHOTO HCCIICJOBaHUS, aHa-
JM3a TMOTYYaeMbIX Pe3yabTaToB U (popmy-
JUPOBKU BBIBOJIOB; HaBBIKAMHU pabOTHl Ha
COBPEMEHHOM ammaparype u 000py10BaHUU
JUIsS. BBITIOJTHEHUST (PM3UYECKUX HCCIIEIOBa-
HUH; CIIOCOOHOCTBIO CaMOCTOSITEIEHO C
MPUMEHCHHEM COBPEMEHHBIX KOMIIbIOTEP-
HBIX TEXHOJIOTHIA, aHaJIMU3UpOBaTh, 0000-
marb W CHCTEMaTHU3UPOBATh PE3yIbTAThI
(huzmdyecKkux padoT.

CIIOCOOHOCTH IMPpOBOAUTD 3HATDL: ocHOBHBIE 3aKOHbI, TCOPECTUUCCKUC KOJIJ'IOKBI/IYM

Hay4HbIC UCCIIEIOBAHMS C | MOJIENIM U COBPEMEHHBIE METOBI Hccneno- | TectupoBanue
Y4E€TOM COBPEMEHHBIX BAaHUU U MaTEMATUYECKOT0 MOJCINPOBAHHUS

IPUHLIUIIOB PabOTHI 3Jie- B 00J1aCTH TBEPAOTENBHOM 3JIEKTPOHUKH.

MEHTHOM 0a3bl U YMETD: ucnonb30BaTh MOJy4YEHHBIE 3HA-

YCTPOMCTB MUKPO- U HUS JJI aHAJIM3a pe3yJIbTaTOB HAY4YHbIX HC-
HAHODYJICKTPOHUKH, IIPH- CJIEJOBAHMI U PEILIEHUS IPAKTUYECKUX 3a-

O0pOB Ha KBAHTOBBIX 3~ | Aa4 B 00JaCTH TBEPAOTEIHLHON IIEKTPOHH-

dekra (ITK-«) KH.

8. YueOHO-MeTOAMUECKOE 0D0ecTieueHne TUCIIUIITHHBI (MOTYJIsT)

OcHoBHasi JInTeparypa
1. Tonpnane B. A. , [Tunuyk JI. C. dusnka koHAEHCHpPOBaHHOTO cocTostHus [loa pemakiueii:
Memmkwr  H. K. Munck:  benopycckas  mayka, 2009. - 648c. (OBC)
http://biblioclub.ru/index.php?page=book&id=93309
2. Cupotun 0.U., [llackonsckas M.IL. “OcHoBbl kpuctamiodusuku’”, M., 1979, Hayka.— 7
IK3.
3. IMaBnos I1.B., XoxnoB A.®. ®usuka tBepaoro tena. M. Briciias mikomna, 1988. — 24 sk3.

Jonoanumensnas numepamypa

1. BacuneBckuii A.C. ®usuka tBepaoro Tena. Yd. mocooue. — M.: Ipoda, 2010 r. 210 ctp.

2. bpannar H. b., Kyns6aunnckuii B. A. Kasuuactuipl B (pu3nke KOHACHCUPOBAHHOTO CO-
crosiaus. — M.: ®USMATIIUT, 2005. — 632 c.

3. Hlackonbckas M.IL. “Kpucramnorpadus”, M., Beicas mkona, 1976. — 4 3k3.

4. baiikos 1O. A. , Ky3nenoB B. M. ®u3nka KOHJICHCHPOBAHHOTO COCTOSIHUS. Y 4eOHOE MOCOo-
6ue. M3narensctBo: M.: BUHOM. Jlabopatopust 3uanuii, 2011. 294 c. (OBC)

5. PazymoBckas U. B., ®usuka tBepaoro tena. Yacte 2. J[MHaMuKa KpUCTAJUIMUECKOH pe-
mieTku. TernoBble CBOMCTBa pemeTku. YueOHoe mocooue. Mocksa "[Ipomereit”, 2011, 68 c.
(OBC)

6. Amkpodt H., Mapmun @usnka tBeproro tena. 1 u 2 rom, M. Mup. 1979



http://old.biblioclub.ru/author.php?action=book&auth_id=24288
http://old.biblioclub.ru/author.php?action=book&auth_id=21350
http://biblioclub.ru/index.php?page=book&id=93309
http://www.biblioclub.ru/shop/author_25467_baykov_yuriy_alekseevich
http://www.biblioclub.ru/shop/author_25469_kuznetsov_vadim_mihaylovich
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/index.php?page=book&id=95477
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7. Kurens I'. ®usuka tBepaoro tena. M. Hayka. 1978.

8. Ymanckuii A.C. u ap. “Kpucramnorpadusi, peHTreHorpadusi, 37IeKTPOHHAST MUKPOCKOIIHS
M., Merannyprus, 1982.

9. Hait [Ix. “®Pusnyeckue CBOWCTBA KPUCTAIIIOB W MX OIMKMCAHHME IPHU ITOMOIIM TEH30POB U
Matpuil’, M., Mup,1967.

10. KapmoxoB A.M., Kapmokosa P.1O., JlpimexoBa A.X, ®du3nka KOHJIEHCHUPOBAHHOTO CO-
crosinus. JlabopaTopHuslil mpakTukym. (y4. mocooue). — Hampuuk, M3-Bo KBI'Y, 2015. —64 c.

Ilepuoanueckune u3TaHusl.
Hayunbie xypHabl:
1. Yenexu pu3nyeckux HayK.
2. ®u3uka TBEPAOro Tena.
3. U3Bectus AH P®, Cepus ¢pusnyeckas.
4. Heopranndeckue MaTepualbl.

u JIp.

HNuTepHeT-pecypcsl
OnexrponHas oubmmoreka KBI'Y ... http://lib.kbsu.ru
Enunoe okHO focTyma Kk 00pa30BaTeIbHBIM PECYpCaM........ http://window.edu.ru
WHGOPMATHOHHO-CITPABOYHBIA MTOPTAI.....veerveeereeeeenreeseesseeseessesseeseeseans library.ru
[TyOinvHast AIEKTPOHHAST OMOTHOTEKA. .....vveevenveeereeeense Public- library.narod.ru
Poccutickuii 00111€00pa30BaTEIBHBINA TOPTAM......cuveuveerrenrense. www.school.edu.ru
®denepanbHbIi TOpTaid «POCCHICKOE 00PA3OBAHUCK........cccvveeenerenenee. www.edu.ru
DHIUKIIONENH, CJIOBAPH, CIIPABOYHHKH . ..........cveenreeeen. www.enciklopedia.by.ru
Poccuiickas rocynapcrsennas ouonuoreka (PI'B).......... E-mail: post@rsl.ru

bubnuoreka Poccuiickoii akanemun Hayk (BAH).E-mail: _ban@info.rasl.spb.ru.
http://www.ban.ru

9. IlporpamMmmHoe o0ecneyeHne COBPEeMEHHBIX HHPOPMALMOHHO-
KOMMYHHMKAIIMOHHBIX T€XHOJIOT Wit

1. CTyzeHTBl UMEIOT JOCTYI K €JMHOMY 00pa30BaTeIbHOMY HOPTaily, IJi€ MOTYT B OT-
KPBITOM JIOCTYII€ IOJIb30BaThCSl pecypcaMu yueOHO-METOINYECKON JUTepaTyphl, SBISIOLIN-
mucs paspadbotkamu Benyunx BY30B Poccun.

2. Jlns pedTUHTOBOTO KOHTPOJISI UCIIOJIB3YETCsl CUCTEMa KOMIIBIOTEPHOTO TECTUPOBa-
HHs Ha Oase mporpammuoro odecreuenus Moodle.

3. Ilpu BhINIOJIHEHNH 1a0OPATOPHOTO MPAKTUKYMA CTYJEHTHI B 0043aTEIbHOM MOPSAKE
IPOBOJAT OOpabOTKY SKCHEPUMEHTAJIbHBIX JaHHBIX C MPUMEHEHHEM IMPOTPaMMHBIX Cpell
Microsoft Exell, MathCad.

4. B pamkax obecriedeHUs NMPUMEHEHUS KOMIBIOTEPHBIX TEXHOJOIMi B 0Opa3oBa-
TEJIbHOM MPOIECCE UMEIOTCS CHEeMATU3UPOBAHHbBIE KOMITBIOTEPHBIX KJIacca C COBPEMEHHBIM
IpOTrpaMMHBIM 00€CTIeYeHHEM U UMEIOIIUM BbIX0/ B IHTEpHeT.

9. MarepuajibHO-TEXHHYeCKOe o0ecneyeHHne TUCIUTTUHBI

MatepuaabHO-TEXHUUYECKYIO 0a3y Ui MPOBENEHUS 3aHSATUN MO IUCIUIUIMHE COCTaB-
JISIFOT:

e CIEUUATM3UPOBAHHAS ayIUTOPHsS, UCIONb3yeMasl MpPHU MPOBEACHUU 3aHSITUN JIEKIH-
oHHOTO THITa No238, ocHaleHHas MYJIbTUMEIUIHBIM IIPOSKTOPOM W KOMILJICKTOM arl-
napaTypsl, MO3BOJISIFONICH TEMOHCTPHPOBATH TEKCTOBBIE U rpaduuecKkre MaTepuabl;

e pabouee MECTO MpeToaBaTes;

e pabouyne MecTa CTYJCHTOB.


mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru.
http://www.ban.ru/
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MynsTUMeIHiTHAS TIPE3CHTAIMs, COMPOBOXKIAIONIAS JIEKIUIO, MTO3BOJISIET MPENo/1aBa-
TEJI0 aKIEHTUPOBATh BHUMAHKE CTY/IEHYECKON ayIUTOPUHN Ha KIIOYEBBIX BOIIPOCAX JIEKIIUH.

JucuummmHa obecrieueHa:

e TECTOBBIM MaTepuajaMH B AJIEKTpOHHOU oOyuaromieit cucreme «Moodle» (OTKpsbI-

Tl YHUBEPCUTET);

e  KHIWKHBIM (hOHIOM OUOITHOTEKH;

e OJICKTPOHHBIMH BEPCHUSIMU JICKIIUIA U Y4COHUKOB.

JlaGoparopHble 3aHsATUSl MpoBoAsATcs B jaboparopun NelS53 «Dusnka KOHACHCHUPO-
BAaHHOT'O COCTOSIHUS», OCHAIIEHHOW HEOOXOAUMBIM 000OpPYJOBAaHUEM M CTEHAAMU JJIS H3yde-
HUS CTPYKTYPHI U CBOMCTB TBEPABIX TEII.

CryneHTbl UMEIOT HocTyn uepe3 MHTepHeT MocTym K 3IEeKTPOHHON oOyuaromel cu-
cteme «Moodle» (OTKpBITBI YHHUBEPCUTET), KOTOpasi MO3BOJIIET pa3MellaTh 3JIEKTPOHHBIE
yueOHbIe Kypchl B CBOOOJIHOM JIOCTYIIE JUISl CTYJICHTOB YHUBEPCUTETA.

[Ipu npoBeneHnr 3aHATUH JIGKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI UCIIONIb3YIOTCS:
JMIIEH3UOHHOE MPOrpaMMHOE 0OecIieueHue:

IMpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoamucka (Open Value Subscription);

AnTtuBupycHoe nporpammuoe obecrieuenune Kaspersky Endpoint Security Crangapt-
ueiii Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOJIHO PACIIPOCTPAHSIEMBIC POTPAMMBI:

Academic MarthCAD License - mareMaTHYecKOe€ IPOrpaMMHOE OOECIeUYeHue,
KOTOPOE IMO3BOJISIET BBIMOJIHATh, aHAIM3UPOBATh BKHEUIIINE HH)KEHEPHBIE PacueThl U o0Me-
HUBATHCS UMU;

WinZip nns Windows - mporpamm Jyisi CKaTHS ¥ paCliaKoBKHU (haiiiios;

Jlis CTyIeHTOB C OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI CO3/IaHbl CIEIHAlIbHbIC
YCIIOBHS ISl TIOJYYEHUST 00pa30BaHMUSL.

B mensx nocTymHOCTH MOMy4YeHHsI BBICIIETO OOpa3oBaHMs MO 00pa3oBaTelbHBIM MPO-
rpaMMaM WHBTUIAMH U JIMIIAMA ¢ OTPaHUICHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI YHHBEPCUTE-
TOM 00OecrieuynBaeTcs:

aTbTEPHATUBHON Bepcuer oduimanbHOoro caiita B cetu «MHTEpHET» M ClTaboBUAs-
1170'&

MPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO 00yUJaonieMycsi HEOOXOAUMYIO TIOMOIIIb;

JUISE. UHBAJUIOB M JIMI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI MO CIyXy —
ny0nupoBaHUe BCIyX CIPAaBOYHOW MH(OpPMAIMM O paclUCaHUM y4eOHBIX 3aHSTHI; obecre-
YeHHE HaJJIekKAIIMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEACHUS NH(OPMAIIUH;

JUTST. MHBAIHJIOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI, WMEIOIIUX
HApYIICHUs OMOPHO-ABUTaTENILHOTO alapara, CoO3JaHbl MAaTePUAIbHO-TEXHUYECKUE YCIOBHUS
oOecneunBaroe BO3MOKHOCTh OECHpPENITCTBEHHOIO JOCTyNa OOydarolluxcsi B y4yeOHbIE
MOMEIIEHUS, OOBEKTY MUTAHUS, TyaJleTHbIE U JPyrue MOMEIIEHUS YHUBEPCUTETa, a TaKxkKe
npeObIBaHMS B YKAa3aHHBIX TIOMENICHHUSX (HATHYUE PACITUPESHHBIX JBEPHBIX IPOEMOB, TIOPYY-
HEH U APYruxX NpUCIOCOOIEHUH).



JIveT u3MeHeHHH (IOMOJTHEHMI)
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B pabouyro mporpamMmy 1o JUcuIuinie «Pu3nka KOHICHCUPOBAHHOTO COCTOSIHUS» 110
HarpaiieHHto oArotoBku 11.06.01 DnekTpoHHKa, paIuOTEXHUKA U CUCTEMBI CBSI3H (YPOBEHD

MOJATOTOBKU KaJpOB BBICIICH KBAIN(UKALIUH).

Hamnpasnennocts nporpammser 05.27.01 — TBepaoTenbHas 3JEKTPOHUKA, PATHOIEKTPOHHBIC
KOMITIOHEHTBI, MUKPO- M HAHOAJIEKTPOHHKA, TPUOOPHI HA KBAHTOBBIX (peKTax

Ha y4eOHBIN TOJ

Ne ni/m JuemeHT (myHKT) PII/{ Ilepeyenb BHOCH-
MBbIX H3MEHEHHUH

IIpumeyanue

Obcyaicoena u pekomenoo8ana Ha 3acedanuu Kageopul
JICKTPOHUKU ¥ MU (DPOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHH,

pOTOKOJ Ne OT « » 20 r.
3aBenywmuii kadenpoii [ P.II. Tewes
/

MOATICH pacmugpoBKa HOAIICH

JaTa




