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

Hean npenogaBaHusi AUCHUIINHBI.
Leap Kypca: naTh acnupaHTaM MPOYHBIC 3HAHMS O CTPYKTYpPE M CBOMCTBaX TBEPABIX Tel,
BKJTIIOUasi 00IIME IPEICTABICHUS O CTPOSHUU KPUCTAIUIOB U aMOP(HBIX BEHIECTB, O AePeKTax
pealbHOTO KPUCTAJLIA, TECOPUSIX XUMUUECKON CBSA3H U T.J.; JaTh OOIIKE CBEACHUS O METallIax,
MOJYIIPOBOJTHUKAX ¥ aMOp(HBIX TBEPABIX TedaxX IO XapaKTepy CHUJ MEKYACTHYHBIX
B3aMMOJICHCTBHI; PacCMOTPETh 3JIEMEHTapHble BO30YXKICHHS B KPHCTAJUIaX; OOECIEeYUTh
pPaccMOTPEHHE CBOWCTB METAJJIOB, MOJYIMPOBOJHUKOB, JUAJICKTPUKOB U aMOP(HBIX TN C
€MHON TOYKHU 3PEHHUS, UCIOJIb3YS SHEPIeTUUECKUN CIIEKTP 3JIEKTPOHOB.

3apaum usydyenus Kypca “@u3nKn KOHIEHCUPOBAHHOIO COCTOSIHUA”

3amaua kypca “@U3NKH KOHJEHCHPOBAHHOTO COCTOSHHS COCTOMT B OOy4YeHUU
aClMpaHTOB  JKCIIEPUMEHTAJIbHBIM U TEOPETUYECKHMM  METOJIaM  OIpEACIICHUS
MPOCTPAHCTBEHHBIX COOTHOIICHUNH AaTOMOB M MOJEKYJSIPHBIX CHJI, XapaKTepU3yIoIlue
3aKOHOMEPHOCTh, CHMMETPUYHOCTh BHYTPCHHETO CTPOSHUS U (PHU3NYCCKUE CBOKCTBA
KOHJCHCUPOBAHHBIX CPE/I.

N3yuuB 5Ty IUCHMIUIMHY aCIUPAHT JTOHKEH OCBOUTB.

- 3AaKOHOMEPHOCTH ¥ CUMMETPHUH BHYTPEHHETO CTPOSHUS KPUCTAILIa,

- KpucTaJmorpaduuecKre CUMBOJIbI, KATETOPUH, KIJIACCHI,

- CUMMETPHYHOCTh (PU3NYECKUX CBOMCTB KPUCTAJUIOB U MHOTOIPAHHOCTH BHEUITHHX
dopm,

- BIUSIHUE BHEIIHUX BO3/ICUCTBUI HA CBOWMCTBA KPUCTAIJIOB,

- IPUHIHUIBI (PU3UIECKUX METOJIOB UCCIIEIOBAHUS CTPYKTYD,

- BIUSTHUE JOOABJICHHS] HHOPOJHBIX aTOMOB B KPUCTAJIJI HAa IMHAMUYECKOE PaBHOBECHE
Y U3MEHEHHUE CBOWCTBA KpUCTaJLIa.

2. MecTo aucuuminnsl (MoayJsi) B crpykrype OIIOITI BO

JlvcuuIuinHa BKJIIOYEHA B BAPHMATUBHYIO 4acTh 00s3aTenbHbIX auciumind b1.B.OJ1.3
y4eOHOTO TuIaHa 1o HampasieHnto moarotoBkd BO 11.06.01 DiiekTpoHuka, pagnoTeXHuKa
H CHCTeMa CBS3H U HampaBieHHocTu nporpammel:  05.27.01 TBepaorenbHasn
JJIeKTPOHUKA, PAAHOIIEKTPOHHbIE KOMIIOHEHTbl, MHKPO- H HAHOJJIEKTPOHHUKA,
NnpuoOpPbI HA KBAHTOBBIX I deKTax

N3yuenne nucuuminiabl «PU3HKH KOHIEHCHPOBAHHOIO COCTOSIHUS 0azupyercs Ha
CIIEIYIOIINX, PaHee M3y4aeMbIX, AUCHMIUIMHAX: «Pusuka», «MaremaTtukay, «Marepuanbl
AIIEKTPOHHON TEXHUKW.

OcBoeHne NaHHOW TUCHMIUIMHBI, B CBOIO OYepe/lb, HEOOXOAUMO Il YCIEUIHOTO
YCBOEHHUS, B MOCIEAYIOIIEM, CHENUAIBHBIX KypCOB MO JUCHUIUIMHAM: «DPu3nueckas XUMuUs
MaTepUajgoB M MPOLECCOB JJIEKTPOHHOM TEXHUKW», «TBepAOTENbHAs DJJIEKTPOHUKA,
PaAMOAIEKTPOHHBIE KOMIIOHEHTBI, MUKpPO- M HAHOJIEKTPOHHMKA, MPHOOpPHI HAa KBAaHTOBBIX
apdektax»,  «CoBpeMEHHbIE  METOAbl  HCCIENIOBaHMS  CTPOEHUS U CBOMWCTBA
KOHJCHCUPOBAHHBIX (Pa3» cxem», a TaKKe MPOU3BOJCTBEHHON MPAKTHKH.

3 TpeOoBaHusl K pe3yJbTaTaM OCBOEHHS COMNEPKAHUS TUCIHUILIHHBI
[Ipouecc wu3ydyeHHs [OUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHHUE JJIEMEHTOB
cienyromux kommnereHuuid B coorBeTcTBUM ¢ PI'OC BIIO mo naHHOMy HamnpaBiIeHHUIO
MOJATOTOBKH:
— BJIAJICHUEM METOJIOJIOTHEN TEOPEeTHUYECKUX M SKCIIEPUMEHTAIbHBIX HCCIEIOBAHUN B
obnactu npodeccronanbHoi aestenbroctu (OITK-1);
— COCOOHOCTHIO MJIAHUPOBATh M pelIaTh 3aJlaul COOCTBEHHOTO MPO(ECCHOHATBHOTO

1 muaHOoCTHOTO passuThs (YK-6).
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— CIOCOOHOCTh TPOBOAWUTH Hay4yHbIE KCCIEAOBAHUS C YYETOM COBPEMEHHBIX
IPUHIUIIOB paObOTHl 3JIEMEHTHON 0a3bl U YCTPOICTB MUKPO- U HAHORJIEKTPOHHUKH, TPUOOPOB
Ha KBaHTOBBIX dpdekra ([TK-2).

B pe3ysbTaTe 0CBOEHUSI AUCHUILINHBI CTYIEHT I0JIZKEH

3HaTh!:

— CcoJep)KaHHe TMpoliecca lenenonaraHus NpodecCHOHAaTIbHOTO U JMYHOCTHOIO
pPa3BUTHS, €0 OCOOCHHOCTH M CIOCOOBI peaju3alli IMPH PEeHIeHUH MPOo(ecCHOHATBHBIX
3a]1a4, UCXOJsl U3 ITANOB KaphepHOT0 pOCTa U TpeOOBaHM PhIHKA TPY/A;

— TEOPETHYECKUE OCHOBBI OpraHHW3allMd HAyYHO-HCCIIEIOBATEIbCKON AEATEIbHOCTH;
MeTo[pl cOopa HHGOpPMAIMU JAJisi PELIEHUS TMOCTaBICHHBIX MCCIIeI0BAaTEIbCKUX 3a]1ay;
METO/bI aHAIN3a JaHHBIX, HEOOXOJUMBIX ISl POBEICHHSI KOHKPETHOTO UCCIICAOBAHMS;

— OCHOBHBIE 3aKOHBI, TEOPETUUECKHE MOJIEIA U COBPEMEHHBIE METO bl HCCIIEAOBAHUIMA
¥ MaTeMaTU4eCKOro MOACITUPOBAHUS B 00JIACTH TBEPIOTEIBHOM 3JEKTPOHUKH.

Ymers:

— OCYUIECTBJISITh JJMYHOCTHBIN BBIOODP B PA3IMYHBIX MPOPECCHOHATBHBIX U MOPAJIHHO-
[IEHHOCTHBIX CUTYaIUsX, OLICHUBATh [TOCJIECTBUS MPUHATOTO PEIICHUS U HECTH 32 HETO
OTBETCTBEHHOCTH TIE€pe/1 CO00M 1 00IIECTBOM;

— BBIOMPATh U MPUMEHATH B TPO(HECCHOHATEHOM e TeIbHOCTH SKCIIEPUMEHTAIBHBIC U
PacueTHOTEOPETUIECKHE METO/IbI UCCIICOBAHUS TNIAHUPOBATh, OPTaHU30BBIBATH U
MIPOBOAMTH HAYUYHO-UCCIIEI0BATENIbCKIE U TPOU3BOJICTBEHHO- TEXHUYECKUE UCCIET0BAHUS C
PUMEHEHHEM COBPEMEHHOM ammaparypbl, 000py/10BaHUS ¥ KOMITBIOTEPHBIX TEXHOJIOTUH;
CaMOCTOSITENILHO BBIMIOJIHATH TEOPETHUECKHE, IKCIIEPUMEHTATbHBIC U BBIYUCIUTEIbHBIC
¢du3nUecKre ucciaeI0BaHus IPU PEIICHUH HAyYHOHUCCIIEJOBATEILCKAX U IPOU3BOJICTBEHHBIX
3a]1a4 C UCIOJIb30BaHUEM COBPEMEHHOM ammnapaTryphbl U BBIYUCIUTENbHBIX CPEJICTB;

— HCIOJIb30BaTh TOJNYyYEHHBIC 3HAHUS JUISI aHaluM3a pe3yJbTaTOB HAyYHBIX
MCCJICIOBAHHUM U pPelIeHuUs MPAKTUUECKUX 3a/1a4 B 00J1aCTU TBEPAOTENbHOM 3JEKTPOHUKH.

Baagers.

— IpUeMaMH U TEXHOJOTHSAMM IleNieNlojaraHus, MLeJepealu3alul ¥  OLEHKU
PE3yIBTATOB IEATEILHOCTH 10 PEIICHUIO TPOQECCHOHATBHBIX 33/ay;

— HaBbIKaMHM MTOMCKa (B TOM YHUCIIE C UCIOIb30BAHNEM UH()OPMAITMOHHBIX CUCTEM U
0a3 JaHHBIX) U KPUTUYECKOTO aHaIn3a HH(POPMAIIUU 0 TEMATUKE MPOBOIUMBIX
UCCIIEIOBaHMI; HaBbIKAMHU TUIAHUPOBAHUS HAYYHOTO MCCIIEJOBAHUS, aHAIN3a [TOJy4yaeMbIX
pe3yIbTaToB M (POPMYITMPOBKH BBIBO/IOB; HABBIKAMH pabOTHI HA COBPEMEHHOM amnmaparype u
000py/IOBAaHUU /7Sl BBIOJIHEHUS (PU3UUECKUX UCCIIEA0BAaHUI; CTOCOOHOCTBIO
CaMOCTOSITENILHO C TIPUMEHEHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;
aHaJTM3UPOBaTh, 0000IIATh U CUCTEMATU3UPOBATh PE3YIbTaThl (PU3HMUECKUX PadOT;

— pa3pabOoTKOI METOIOB HAYYHOT'O UCCIIETOBAHMS ISl TIOTYYECHHUST HOBBIX
(yHIaMEeHTaJIbHBIX 3HAHUH B 00JIACTU TBEPJOTEIBHOM AIEKTPOHUKHU U CLIOCO0aMHU
NPUMEHEHHS YTUX 3HAHUHU JIJISl CO3J[aHUS IPUKIIAIHBIX TEXHOJIOTUH M PEIICHHS TPAKTHYECKUX
3ajad.

4 Coaep:kaHue M CTPYKTYPa M CUUILIHHBI (MO1YJIs1)

B tabnuue 1 npuBoauTCs ONMMCaHHME COAEPKAHUS AUCUUILUIMHBI, CTPYKTYpUPOBAHHOE
1o paszzienaM, ¢ yKa3zaHHEM [0 KaXIOMY pas3feny (OopMbl TEKyIIero KOHTpOJIS: 3alluTa
naboparopHoit padotsl (JIP), konnokBuym (K), rectuposanue (T).

Tabnuma 1.
Coneprxanue paszena Kon dopma
No HanveHosa KOHTPg;“PyeM TEKyIIer
PBAC ] e pasnena KOMIIeTEeHIHH °
na KOHTPOJI
s
1 2 3 4 4
1 ['eomerpuue | DneMeHTHI cummerpuu | (OITK-1) K, T




cKasi
KpHUCTAJLJIOT

padusi.

KPUCTAJUTMYECKUX MHOTOTPAHHUKOB.
1. IlIpocTtble KOHEYHBIE BJIEMEHTHI
CUMMETPUN  KPHUCTAJUIOB:  IUIOCKOCTb
CUMMETpPUH, OCh CHUMMETPHUH, LIEHTP
CUMMETPHUH, OIEpallid OTPAXKEHUS U
BpallleHUs. 2-yauca.

2. Kpucramnorpadgudeckune Kareropuu,
CUCTEMbI 1 CHHTOHHHU.

3. CumBoibl y310B (TOYEK), psI0OB
(HampaBJICHH ) ¥ TpaHEH(IJIOCKOCTEH) B
KPUCTAIIMYECKOM MHOT'OTpaHHUKE.
[TapameTtpsl Betica. Unaexcsl Muiuiepa.
4. Crpyxrypa KPHUCTAJJIOB u
MPOCTPAHCTBEHHAsS PEIlIeTKA.

5. Pewerku  bpaBs.  DuemeHTHI
CUMMETpPUHU KPUCTAITMYECKHUX
CTPYKTYP.

6. [IpoctpanctBenHsie (DeOPOBCKUE)
TPyNIbl CAMMETPUU KPUCTAJUIMYECKUX
CTPYKTYP.

Ob6patHas pemietka. OCHOBHBIE
CBOIICTBa 0OpaTHOM pEIIETKH.
OcHoBHbIe (HOPMYIIBI CTPYKTYPHOU
Kpuctajiorpaguu. 2-yaca.

OCHOBBI
KPHUCTAJLJIOX
UMUHU.

1. ATOoMHBIE W WOHHBIE PAIUYCHI.
Koopaunanmonssie yucia u
KOOpJMHAIIMOHHbIE MHOTOTPaHHUKHU.

2. IIpocThle U COKHBIE peIeTKH. THITbI
MEXATOMHBIX CBSI3€ B CTPYKTypax.
[ImoTHeWMe  YIMAaKOBKM  4YacTULl B
CTPYKTypax. 2-4aca.

3. JHedextor KPUCTaJUIMYECKOU
cTpykTypbl. Knaccuduxamnus negexros.
Hedexrsr mo @penxemo u IlorTku.
Bnusaue nedexkToB Ha sneKTpUYECKHE
CBOICTBa KPUCTAJIOB.

4. IlpumecH 3aMeILEHUs U BHEAPEHUS.
Jucmokaruu. MeTo bl HaOJTr0 IeHUS
IUCIIOKAIUA.

OcHOBHBIE METOIbI PEHTTEHOTpAPUU

KpHUCTAJIJIOB.
1. Meroger Jlays. Omnpenenenue
OpPUEHTUPOBKH u CUMMETPUU

KpUcTauIoB. MeTox  BpameHus U
KoJIeOaHUsl KpHCTaa.

Meron Hebas -  llleppepa.
WNununuposanue nedaerpamm. da3oBeiii
aHaJIN3.

2. DOnektpoHorpagus. YCTpOHCTBO H
MPUHIMIT  paboThl  dIeKTpoHOoTrpada.
OnpeneneHue CTPYKTypbl KpPUCTAJIJIOB
AIEKTPOHOTPAPHUIECKUM METOJIOM.

(YK-6),
(TIK-2)




HccnenoBanue TEKCTyp MIEHOK.

3. IIpocBeuuBaromas  DJIEKTpOHHaA
MUKPOCKOIIHsL. Y CTPOMCTBO U IPUHIUII
JIEHCTBUS MIPOCBEYHBAIOLLETO
AJIEKTPOHHOI'O MUKPOCKOIIA.

3. PacTpoBas 31neKTpOoHHAas

MHUKPOCKOTIHSI.
3 ®usnueckue | 1. OCHOBHOW 3aKOH KPHUCTALIO(PUZUKH (YK-6), K, T
CBOMCTBA (mpuHIUI Heiimana). [TpuHIMn (TIK-2)
UJCATBHBIX | CYNEPHO3UINA CUMMETPUH (IIPUHIIUI

kpuctainos | Kropn).
u 2. Kpucramnorpaduueckue CHUCTEMBI
CUMMETpUS. | KOOpAMHAT.

@du3nyYecKrue CBOWMCTBA  KPUCTAILIOB
OIUCBHIBAEMBIE TEH30pOM MIEPBOTO
paHra.

1. CkasnsipHble 51 BEKTOPHBIE
¢du3nueckre CBONCTBA KPUCTAIIIOB.
2. [MuposnexTpuueckuit 3 exT.

[TuposnexTpuyeckue K0IPPUIESHTHI.

3. Dnekrpokanopuueckuii 3hdekr.
Pu3nYeCKUe CBOKMCTBA KPUCTAIIOB,
OINKCHIBaEMbIE BEKTOPOM BTOPOTO
panra.

1. Jusnexkrpuueckue CBOICTBA
KpUCTAJJIOB

2. MarHutHble CBOWCTBA KPHUCTAJIOB.
Tenszopsl JIUBJIEKTPUYECKON 51
MarHUTHOM MPOHUIIAEMOCTEN.

3. TeH30p MeXaHMUECKUX HaANpPSHKEHHM
u gedopmanuii. AHTHCUMMETPUYHBIE
TEH30pBI.

Pu3nYeCKre CBOMCTBA KPUCTAILIOB,
OnuceiBaeMbI€ TEH30POM TPETHETO
paHra.

1. IIpssmont 51 oOpaTHbIi
be303J1eKTpruIecKue 3(peKTo.

2. [Ilbe3osnextpuueckuit 3¢pdexkr B
KBapiie.

3. JIuHEeWHBIA  3JIEKTPOONTHYECKUIM
s dekr.

®u3nYeCKre CBOMCTBA KPUCTAILIOB,
OINMCHIBAEMBIE TEH30POM 4 paHra.

1. Ynpyrue cBolicTBa KpUCTAJIOB.

2. BzaumnHas cBiI3b  (UBHUYECKUX
CBOWCTB U IBJICHUH B KpUCTaJIJIaX.

CTpyKTypa AUCHUIIMHBI (MOAYJIs1)

JlucumiuinHa W3ydaeTcss B 2 ceMecTpe.

coCTaBIsieT 2 3a4eTHBIX eqUHUI] ( /2 4acoB).

Tabmmia 2.

|

Buj paboTbl ‘

OO0mast TPyIOEMKOCTh JUCIUTIITAHBI




Ne cemectpa 2 Bcero

O011as TPyA10eMKOCTh 72 72
AynutopHas padora: 20 20
Jlexumnm (JI) 20 20
[TpakTnueckue padotsl (11P) - -

CamocTosiTe/ibHasi padoTa: 52 52
CamMocTosTeIbHOE H3YUYCHHE Pa3/IeIIOB 52 52

CamormonroroBka (mpopaboTKa 1 MOBTOPEHUE
JICKIIMOHHOTO MaTepualia i MaTtepuaia yueOHUKOB U
yueOHBIX TOCOOUH1, MOJrOTOBKA K 1a00OpaTOPHBIM U
NPaKTUYECKUM 3aHATUSAM, KOJUIOKBUYMaM,
pyOEe)KHOMY KOHTPOJIIO U T.11.),

HOI[FOTOBKa Hn caaydya 3K33M€Hal

Bua utoroBoro KOHTpoJsi ( 3K3aMeH) 3auver

Taomnuua 3. JIeKuuoHHbIE 3aHATUS

Ne i/ Tema

I"'eomeTpuueckas Kpucrauiorpagusi.

Pemetku bpasa.

CBoiicTBa 0OpaTHOM PEIIETKH.

OCHOBEBI 3aKOHEI KPUCTAJJIOXUMHHU.

dusznyeckue CBONMCTBA HcalbHbIX KpUCTAJIJIOB 1 CUMMCTPHUA

CBsi3b CUMMETPUHU U PU3NYECKUX CBOMCTB KPUCTAJLIOB.

~NOIO|RARWIN|(F-

dusznyeckue CBOMCTBA OMUCHIBACMBIC TCH30paMU HYJICBOT'O, ICPBOI'0, BTOPOTIO,
TPETHETO M YCTBCPTOI'O PAHT'OB.

Tabmuna 4 CaMoCTOATENbHOE U3YUCHUE PA3/IETIOB TUCIUILIMHbI

rjl\fl‘; Bormpocsl, BBIHOCUMBIE Ha CAMOCTOSTEIIBHOE U3yUEHUE
1 Kpucrammuaeckoe coCTOSHUE BEILECTB
2 Kpucramnorpadguyeckue kaaccsl CHMMETPUH
3 Kpucrannorpapuueckue kareropum, CUCTEMbl 1 CHHTOHUU
4. Kpucrannorpapuueckue cucteMbl KOOpIUHAT
5 Pemerku bpaa. YetsIpe Tuna pemerok bpasa
6 AHTHCHUMMETpHS B KpUCTAIIAX.
7 Tunel CTpyKTyp KpUCTAIIIOB
8 OO6pazoBaHue TBEPIbIX PaCTBOPOB BHEAPEHUS U 3aMEIIEHUS B KpUCTaIaxX
9 MatpuuHoe npescraBieHle npeoOpa3oBaHle CHMMETPUU B KpUCTallax
10 CkainsipHble U BEKTOpHbIE (pU3MUECKHe CBOMCTBA KPUCTAIOB
11 ®u3nyYeCcKre CBOMCTBA OMUCHIBAEMbIE TEH30POM BTOPOTO paHTa
12 PusnyecKre CBOMCTBA OMMCHIBAEMbIE TEH30POM BTOPOI'0 paHra
13 ®u3nyYecKHre CBOKMCTBA OMUCHIBAEMbIE TEH30POM TPETHETO paHra
14 Pu3nyecKre CBOMCTBA OMMCHIBAEMbIE TEH30POM YETBEPTOrO PaHra



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 OneHOYHBIe MaTepUAJIbI JAJI TeKylLIero U py0e:KHOro KOHTPOJIsI yCIeBaeMOCTH

U MPOMEKYTOYHOM aTTecTanuu

5.1. KossiokBUYM

B CEMECTPE NPOBOIAATCA 3 KOJUIOKBHUYMaA, KOTOPBIC OLICHUBAIOTCA 110 8 GamioB KaH(HBIﬁ.

CoNoA~WNE

[ S
N - O

HBOoNoOORWDN

[EEY
[EEN

LCoNoOARWNE

N Y o
~AWNEO

0.
. [Ipenen yCTOMYMBOCTH CTPYKTYP.

Bonpochl, BBIHOCUMbIE HA KOJJIOKBUYM
Ilepeuiit Konnokeuym

CrpykTypa KpUcCTaJljla ¥ IPOCTPAHCTBEHHAs PELIETKA.

CHMBOJIBI Y3II0B, PSJIOB U TPaHEN B KPUCTAITIMYECKOM MHOTOTPaHHHUKE.
Kpucramnorpaduueckue npoekuuu.

DNEMEHTBl CUMMETPUU KPUCTAIUIMUECKUX CTPYKTYP

DJIEMEHTBl CAMMETPUH KPUCTATUIMYECKMX MHOTOTPAaHHUKOB

Pemerku bpasa.

O6partHas pemietka. OCHOBHBIE CBOMCTBA OOPATHOM PEIIETKH.
Kpucrannorpadpuueckre kareropuu, CHHFOHUU U OCH KOOP/IMHAT.
OcHoBHbIE ypaBHEHUS AUPPAKIIUH.

. Merox nmopomkos.
. MeTop BpalieHus: MOHOKpHCTaJLIA.
. DNEKTpOHHAsE MUKPOCKOIIHSI.

Bmopoiu konnokeuym
ATOMHBIE U MOHHBIE pasnychl. KoOpAMHALMOHHOE YHACIIO U KOOPAVMHALIMOHHBIN
MHOT'OTpaHHHUK.
OHeprusi CBS3U.
Turmbl cBsi3€il B CTPYKTypax.
Knaccudukanus nedexros.
Jucnokanuu.
Touensie nedexrsl. ledexts! mo @penxento u [LoTTkH.
PaBHOBecHast KOHIIEHTpAIUS TOYEUHBIX JePEKTOB (nedeKThl 10 OPEeHKENIO - BBIBOA).
PaBHOBeCHas1 KOHIIEHTpalMs TOUeUHBIX J1edeKToB (nedexTsl no [IoTTkH- BBIBOX).
Kontyp u Bektop broprepca.
[TnoTHeNnmas ynakoBka B CTpyKTypax.

Tpemuit konnokeuym
Kpucrannorpadudeckue cucreMbl KOOpAUHAT.
CkansgpHble (hpr3HuecKue CBOICTBaA.
OCHOBHOI 3aKOH KpUCTAJUIO(DU3UKY.
[Tpunnun cynepnosunuu Kropu.
[TuposnexTpudeckuit 3PPexT.
VYkazaTenbHas IOBEPXHOCTh MUPOAIEKTPUUIECKOT0 KA dUIlneHTa.
JlnsnexkTpudeckre CBONCTBA KPUCTAILIOB.
['eomeTpryeckas HHTEPIIPETALNs TEH30pa JUIEKTPUUECKON TPOHUIIAEMOCTH.
MarpuuHnsle npecTaBIeHus IpeoOpa3oBaHUl CHMMETPHH.

. MarHuTHBIE CBOMCTBA KPUCTAIIIOB.

. TennonpoBoAHOCTS.

. IIpsimoit u 06paTHbIi be303(pDEKT.

. Terzop mexanudeckoii nedopMaruu.

. [Ibe3oanexrpuuecknii apdext. [Ipe30dmexTpuuecknii 3 ekt B KBapiie.

Pekomenoauuu npu no02omoeke K KOai0Keuymy



e 1popaboTaTh KOHCIEKTHI JIEKIHI [0 BOIIPOCaM KOJIJIOKBUYMa;
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® [IPOYUTATh OCHOBHYIO U JOIIOJIHUTCIIbHYIO JIUTCPATYPY, PCKOMCHIOBAHHYIO 110

HU3y4aCMbIM BOIIPpOCAM;

® OTBCTUTH Ha BOIIPOCHI KOJIJIOKBHUYMaA,

® [IpH 3aTPYAHECHHUAX, [IPOKOHCYJIBTUPOBATHCS C IIPETIOAABATEIEM.
Kpumepuu oyenusanusn

CYIIIECTBCHHBIC OIITMOKU B
OTBETaX Ha BOIPOCHI

KOJUIOKBUYMa,
JIOTTyCKaeT
HETOYHOCTH B OTBETE
Ha BOTPOC

TPaMOTHO W  TI0
CYILIECTBY H3JIaraet

ero, JOIycKast
HEKOTOpBIE
HETOYHOCTHU B

OTBETE Ha BOIIPOC

Onenka
HeynoB/ieTBOPUTEJIBHO | YAOBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
2 da1a 4 6anaa 6 6a10B 8 6asi10B
AcnupaHT  HE  3HAeT | ACHUpaHT AcnupaHt AcnupaHT B
3HAYUTEJIbHON YacTH | TOBEPXHOCTHO 3HAET | XOPOILIO 3HAET | MOJHOM obbeme
BOIIPOCOB, JIOITYCKaeT | BOIIPOCHI Marepuall, 3HACT Marepual,

TpaMOTHO ®  TIO
CYWIECTBY H3J1araeT

€ro, He JOIycKas
CYIIECTBEHHBIX
HETOYHOCTEH B

OTBETE Ha BOIIPOC.

V1: 1. Kpucramnorpadus

V2: CtpykrypHas Kpuctauiorpadus
S: Ipu azoBoM mepexo/ie NEPBOro pojia CKAUKOM MEHsIeTCst ### Mpou3BoIHAsE CBOOOIHOM

JHEPIUH.
+: nmepBas

5.2. O0pa3ubl TeCTOBBIX 3aIaHU I

S: IIpu dazoBoM mepexojie BTOPOro pojia CKAauKOM MEHsIETCs ### mpon3BoaHast CBOOOIHOM

OHEPTHHU.
+: BTOpas

S: Monudukaruu, o0pasyrommecs npu NoauMophu3Me Ha3bIBaOT. ..

-: IOJIUTPOITNYECKUMU
+! aJTIOTPOIMNYECKUMHU
-: IOJIMTUITHBIMUA

S: B xpucTamiax oJHOM U TOW e MOAU(PHUKALIMHU TaHHOTO BEIIECTBA YTIJIbl MEXTY
COOTBETCTBYIOIIUMU I'PaHAMMU IIPU JAHHOM TEMIIEPAType U JaBIECHUU OCTAIOTCA ...

-: pa3Hou

+: TTOCTOSIHHOM
-: OCTPBIMH

-: TYIIBIMU

S: MoHokpucTau1 XJIOpra HATPUSI UMEET BHEUTHIOIO (OpMY ...

-: OKTa’apa
+: KkyOa

-: TeTpadapa
- IdIpa

-: TeKcarapa

S: NaCl umeer ... 3J1eMeHTapHYIO sUeiKy
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)

: TPUTOHAJIBHYO
: TETParOHAJILHYO

: OK (o6beMHOIIEHTpUpPOBaHHAs KyOrueckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBAaHHAS)




S: AnMa3 UMEET ... KPUCTAJUIMYECKYIO PEIIETKY

+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)

: OLIK (oO6beMHOLIEHTpUPOBaHHAS KyOUYecKas)

: I'TTY (rexcaronaibHas MJIOTHOYIIAKOBAaHHAas)

-: TPUTOHAJIBHYIO

: TETParoOHAJIbHYIO

S: Metasuibl cO CTPYKTYpOU THIIA MEIU UMEET ... KPUCTAJUIMYECKYIO PELIETKY
+: 'K (rpanenenTpupoBanHas Kyonueckas)

: OLIK (oO6beMHOLIEHTpUPOBaHHAs KyOU4YecKas)

: I'TTY (rexcaronaibHas MJIOTHOYIIAKOBAaHHAas)

-: TPUTOHAJIbHYIO

: TETPAroOHAJIbHYIO

S: MeTtajuibl CO CTPYKTYpOU THIA MAarHUM UMEET ... KPUCTAIUTMYECKYIO PEIIETKY
-: 'K (rpaneuenTprupoBaHHast KyOnueckasi)

- OLIK (0oO6beMHOLICHTpHUPOBaHHAS KyOUYeCcKas)

+: reKCaroHaJILHYIO

-: TPUTOHAJIBHYIO

-: TETPAroOHAJIbHYIO

S: Metasuibl co CTPYKTYpoOil TUIla BoJib(hpaMa UMEET ... KpUCTAITNYECKYIO PEIIETKY
-: 'K (rpaneuneHTpupoBaHHas Kyouueckas)

+: OLIK (o6beMHOIIEHTpUPOBaHHAS KyOHUecKas)

-: FeKCaroHaJIbHYIO

-: TPUTOHAJIBHYIO

-: pOMOWYECKYIO

S: KpeMHHUi UMEET ... KpUCTAIUTNYECKYIO PELIETKY
+: I'LIK (rpaneuneHTpupoBaHHas KyOuyeckas)

: OK (o6beMHOIIEHTpUpPOBaHHAS KyOHuecKas)

: I'TTY (rexcaroHanbHas MJIOTHOYIIAKOBAHHAs)

-! TPUTOHAJIBHYIO

: TETParoOHAJIbHYIO

S: 'epmaHuii UMEET ... KPUCTAJUINYECKYIO PELIETKY
+: I'LIK (rpaneuneHTpupoBaHHas KyOuyeckas)

: OLIK (oO0beMHOLIEHTpUpOBaHHAs KyOudeckas)

: I'TTY (rexcaroHanbHas MJIOTHOYIIAKOBAaHHAs )

-! TPUTOHAJIBHYIO

: TETParoOHAJIbHYIO

S: I'paduT UMeeT ... KPUCTATUTMNYECKYIO PEIIETKY

-: 'K (rpaneneHTpupoBaHHas Kyouueckas)

-: OLIK (oO6beMHOLIEHTpUpOBaHHAs KyOudeckas)

+: reKCaroHaJILHYIO

-! TPUTOHAIIBHYIO

-: TETParoOHAJIbHYIO

S: MoHOKpHCcTaI aMas3a UMEeT BHEIIHIO (GopMmy ...
-: TeKcalipa

-: OKTa’apa

- Kyba

+: TeTpasgpa

-: IudIpa

S: Onepanueit CHMMETPUH HAa3bIBAIOT ONEPALIUIO ... TOUKH C APYTOM TOUKOM.
-: COMOCTaBJICHUS

+: COBMEILICHUA

-: pa3beAMHEHNE

11
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S: BoobOpakaeMblii TeOMETPUIECKUI AIIEMEHT, C IIOMOIIBIO0 KOTOPOTO OCYIIECTBIISCTCS
orepanusi CAMMETPUI Ha3bIBAETCA ...

+: 3JIEeMEHTOM CUMMETPUU

- IJIOCKOCTBIO CHUMMETPHUHU

-1 OCBI0 CUMMETPUH

-: IEGHTPOM CUMMETpUU

S: I110CKOCTh 3€pKaIbHOr0 OTPAKEHUS, OCYLIECTBIISAIONIAs COBMEILIEHNE CUMMETPUYHO
paBHBIX TOYEK Ha3bIBACTCH ...

-2 INIOCKOCTBIO CKOJIB3SIIETO OTPAKEHUS

+: IJIOCKOCTBIO CUMMETPUHU

-1 OCBI0 CUMMETPHUH

- IHBEPCUOHHOM OChIO CUMMETPUH

-: ICHTPOM CUMMETPUU

S: Ock, mpu MOBOPOTE BOKPYT KOTOPOI HA HEKOTOPBIM OMPEACIICHHBIN yToJI, TPOUCXOIUT
COBMEUIEHNE CUMMETPUYHBIX TOUYEK, HA3BIBALOT ...

- IJIOCKOCTBIO CKOJIB3AIIET0 OTPAKEHUS

-: INIOCKOCTBIO OTPaKEHUS

+: OCBI0 CUMMETPUH

- ”THBEPCUOHHOW OChI0 CUMMETPUHU

-: LIEGHTPOM CUMMETpUU

S: ITopsiiok BO3MOXHBIX OCEl BpallleHUsI N B KPUCTAJIAX CTPOTO OTPAHUYEH 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: NTHBEpCHOHHBIMH OCSIMH N-TO MOPSIAKA HA3bIBAIOT OCH, COUETAIOIINE COBMECTHOE JCHCTBUE
MIOBOPOTHOM OCH TOT'O e MOpsIJIKa C ...

- IJIOCKOCTBIO CKOJIB3AIIETO OTPAKEHUS

- IIJIOCKOCTBIO OTPAXKEHUS

-: OCBI0 CUMMETpUN

+: HEHTPOM CUMMETPUHA

- IJIOCKOCTU CUMMETPUN

S: Ilentpom cuMMeTpuH (IEHTPOM MHBEPCUH) Ha3bIBAETCSA 0cO0asi TOUKa BHYTPU QUTYPBI,
XapaKTepU3YyIOIIAsACsA TeM, UTO JI00as mpsMasi MPOBECHHAs Yepe3 LIEHTP CUMMETPHH,
BCTpEYAET OJJMHAKOBBIE TOUKH (PUTYPHI IO 00€ CTOPOHBI OT LIEHTpa Ha ### pacCTOSTHUSX.

+: paBHBIX

S: CummeTpun B KpUCTAJIaX PACIPEACNISIOTCS Ha ... CHHTOHUH.

-6

+:7
-5
-8
-3
S: lnnekcsl y3ia, HanmpaBieHUs U MJI0CKOCTH MPOCTPAHCTBEHHON peleTku 0003HaYaroTCs ...
udpamu.

+:4

+:3

-1 2

-6

-5

S: CuMBOI y3/1a KPUCTATMYECKON PelIeTKH 0003HAYaOTCH ... CKOOKAMH.

-: KpyTJIBIMH



-: KBaJpaTHBIMU
+: TBOMHBIMU KBaJIPATHBIMU

-: GUTypHBIMH

-: YIJIOBBIMU

S: CuMBoOM HanpaBlieHUs! KPUCTAJUTMUECKOM pelieTk 0003HAYal0TCs ... CKOOKaMHU.
-: KPYTJIBIMH

+: KBaJipaTHBIMU

-: IBOMHBIMU KBaJIPATHBIMU

-: GUTypHBIMH

+: YIJI0BBIMU

S: CuMBOII IJIIOCKOCTH KPUCTAJUIMYECKOM PEeIIeTKH 0003HAYAOTCH ... CKOOKaMH.
+! KpyIibIMU

-: KBQJpaTHBIMU

-: IBOMHBIMU KBaJIPATHBIMU

+: puUrypHbIMU

-: YIJIOBBIMU

S: B xpucramnorpaduu cumBosioM [[mnp]] o603HayaloT ...
-: IJIOCKOCTh

+: y3eJ B pelieTke

-: HallpaBJICHUE B PELIETKE

-: CEMEHCTBO SKBUBAJICHTHBIX HAIIPaBICHUN

-1 CEMEICTBO KBUBAJICHTHBIX TIOCKOCTEH

S: B xpucramiorpaduu cumMBoIIOM [mnp] 0603HAYAIOT ...
-: IJIOCKOCTh

-1 y3€J B pelieTke

+: HalpaBJIEHUE B PEILIETKE

-: CEMEHCTBO SKBUBAJICHTHBIX HAIIPaBICHUN

-1 CEMEICTBO KBUBAJICHTHBIX TNIOCKOCTEN

S: B xpucramiorpadguu cuMBOIOM <mnp> 0003HAYAIOT ...
-: IJIOCKOCTh

-1 Y3€ll B pelieTKe

-: HallpaBJICHUE B PELIETKE

+: ceMelCTBO SKBUBAICHTHBIX HAIIPABIECHUN

-1 CEMEICTBO KBUBAJICHTHBIX TIOCKOCTEH

S: B xpucramnorpaduu cumsonom (hkl) o6o3nauaror ...
+: IJIOCKOCTH

: y3€ll B pelieTKe

-: HallpaBJICHUE B PELIETKE

-: CEMEHCTBO SKBUBAJICHTHBIX HAIIPaBIECHUN

-1 CEMEICTBO YKBUBAJICHTHBIX IIOCKOCTEMN

S: B xpucramnorpaduu cumoniom {hkl} o6o3nauaror ...
-: IJIOCKOCTh

-1 y3€J B peuIeTKe

-: HaIlpaBJICHUE B PELIETKE

-: CEMEHCTBO SKBUBAICHTHBIX HAIIPaBICHUN

+: CEeMENCTBO YKBUBAJICHTHBIX TUIOCKOCTEH

S: CuMBOJI COBOKYITHOCTH CHMMETPUYHO SKBUBAICHTHBIX HANIPABIEHUIN KPUCTATIINIECKOM
pemeTKkn 0003Ha4Yar0TCH ... CKOOKaMH.

. KpYTJIBIMH

: KBaJIpaTHBIMH

-: IBOMHBIMU KBaJIpAaTHBIMU

-: purypHbIMH
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+: YIJIOBEIMH

S: CumBOJIBI HANIPaBJICHUE U TUIOCKOCTH JJI TPUTOHAJIBHOM M reKcaroHajabHON CUHTOHUU
(cumBoITBI Muiepa-bpaBa) o003HauaroTC ... udpamu.

+:4

-3

-1 2

-1 6

-5

S: EnuHu4HOM TpaHblo Ha3bIBa€TCA IPaHb KpUCTAILIA, IEPEeceKarollas OCH KOOpAUHAT Ha
pPacCTOSTHUM ... (B OCEBBIX MACIITA0HBIX) OTPE3Ka OT Havajaa KOOPIUHAT.

+: OJHOI'O

-1 IBYX

-: Tpex

-1 IIeCTU

S: IpocToit naeanpHOM (HOPMON KpUCTaAIIa HA3BIBACTCS MHOTOTPAHHHUK, BCE TPaHU KOTOPOTO
MO>KHO TOJYYHUTh U3 ... C IOMOIILIO TPEOOPa30BaHNN CUMMETPUH JAHHOTO KPUCTAJLIA.
+: OJIHOM rpaHu

-1 COBOKYITHOCTH I'DaHEH

-: IBYX I'paHei

-: TOYEYHOU I'PYIIIBI

S: Jlns moctpoenus crepeorpaduueckoi NpoeKnu, Ha chepbl MPOEKINH, TOUKA 3pEHUs
pa3zmMeniaercs ...

-: Ha CEBEPHOM TIOJIOCE

-: Ha I0’)KHOM I10JIFOCE

+: Ha 10’)KHOM U CEBEPHOM MOIF0CaX

6. IlpomexyTOUHAs aTTECTALUSN
CRUCOK 0CHOGHBIX 60NPOCOE K YCHHOMY IK3AMEHY

CrpyKTypa KpHUcTala ¥ IPOCTPAHCTBEHHAS! pEIIETKA.
MarauTHbIE CBOMCTBA KPUCTAILIOB.
CHUMBOJIBI y3J10B, PSIIOB M TPAaHEN B KPUCTAILINYECKOM MHOTOTPAHHUKE.
JlnsnekTpudeckre CBONCTBA KPUCTAJLIOB.
Kpucrannorpadudeckre npoeKum.
[Tuposnextpruyeckuii 3pPexr.
DNEMEHTB CUMMETPUHN KPUCTAIUIMUECKUX CTPYKTYP.
OcHoBHo# 3ak0H KpucTtauiodusuku. [Ipunnun cyneprnozunuu Kropu.
DNEMEHTBI CUMMETPUU KPUCTAIUIMYECKUX MHOIOIPaHHUKOB.
. 'eomeTpuyeckas HHTEpIpeTalus TEH30pa AUDIEKTPUUECKON MPOHUIIAEMOCTH.
. Pemerku bpaso.
. Matpuunble npeacTaBieHus MpeoOpa3oBaHUi CUMMETPHUH.
. Obparnas pemierka. OCHOBHBIE CBOMCTBAa 0OPATHOM PEIIETKH.
. TermonpoBOJHOCTb.
. Kpucrannorpapuuecknue kaTeropuu, CHHTOHUM M OCH KOOPAMHAT.
. PaBHOBECHas1 KOHIIEHTpAIUs TOYEUHBIX e(HEeKTOB (1eheKTh 10 DPEHKEIO - BEIBO).
. DHeprus CBA3HU.
. Ckansphsle (pu3nUeCKre BETUUNHBI.
. KonTyp u Bextop Broprepca.
. Tenzop mexanudeckou nedopmauu.
. PaBHOBecHast KOHIIEHTpalKs TOYeUHBIX JepeKkToB (nepekTsl o LIoTTKu- BBIBOX).
. YKazarenabHasi IOBEPXHOCTh MUPOIIEKTPUUECKOT0 KOIPPUIEHTA.
. PaBHOBeCHast KOHIIEHTpalLKsl TOYEUHBIX JePeKTOB (J1epeKThl 1o DpeHKento).

CoNoOAWNE

NNNNRPRPRRRPRRRRERRE
WNRFRPOWOWONOUTNWNEREO
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24. TIpsimoit u 0OpaTHBIN Tbe303(PdeKT.

25. [InoTHeliast ynmakoBKa B CTPYKTypax.

26. ITse3ornexTpuyeckuii 3pPexT B KBapIie.

27. Kpucramnorpaduyeckue KaTeropuu, CHHTOHHH U OCH KOOP/IMHAT.

28. Ckamsipabple (PU3UYECKHE CBONCTBA

29. Touensie nedextsl. edextsl mo Openxento u LLloTTkH.

30. Kpucramiorpagudeckue CHCTeMbl KOOpIUHAT.

31. Tumebl cBsi3ell B CTPYKTypax.

32. MeTo MopoIIKOB.

33. Knaccuduxanus nedexros.

34. Meton BpalieH!ss MOHOKPUCTAILIA.

35. ATOMHBIE U HOHHBIE paanychl. KOOpAMHAIIMOHHOE YMCIIO U KOOPAUHAIIMOHHBIN
MHOTOTPaHHHUK.

36. DneKTpOHHAsE MUKPOCKOTIIHSI.

37. Jlucrmokamuu.

38. [IbezonnexTpudeckuii 3PQPexT.

39. Ilpenen ycTONYMBOCTH CTPYKTYP.

40. OcHOBHBIEC ypaBHEHHS JUPPAKIINH.

41. CuMBOJIBI Y3II0B, PSAJIOB U I'paHell B KPUCTAJUTMUECKOM MHOTOTPaHHUKE.

42. Kpucramiorpadguueckue mpoeKny.

43. DNeMeHTbl CHMMETPHH KPUCTANIMYECKUX CTPYKTYD.

44. JInayieKTpruuecKrue CBOMCTBA KPUCTAIIIOB.

45. 1. Kpucramnorpaduyeckue KaTeropuu, CHHTOHUU U OCH KOOPJWHAT

46. 2. [psimoit u 0OpaTHBIN TTHe303((HEKT.

47. Obpatnas pemierka. OCHOBHBIE CBOICTBA OOPATHOM PEIIETKH.

48. TeH3op MexaHUYECKOU e opMaIuu.

49. Tumebl cBsi3el B CTPYKTypax.

50. Pemretku bpaso.

Memoouueckue pekomenoayuu npu n0020mMoeKe K IK3AMeEHy

[lonroroBka CTyAEHTOB K 53K3aMEHY BKJIIOYAeT MpPOpadOTKy JEKIUi, B TEUEHUU
ceMecTpa U HENOCPEICTBEHHYIO IMOArOTOBKY B JIHH, NPEALIECTBYIOIIME dK3aMEHY, BKIIHOYas,
KOHEYHO, MTOJIFOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHUIO, BBIITOJIHEHHUIO JIA0OPATOPHBIX padoT
U UX 3aLIUTY.

JlJi1 TOATOTOBKM K OTBETaM Ha SK3aMEHAllMOHHBIE BONPOCH! (OHU BBIJAIOTCS B KOHLIE
CeMecTpa) CTYAEHT JOJDKEH MCIOJIb30BaTh HE TOJIBKO KypC JIEKIMH, HO U OCHOBHYIO U
JOTIONTHUTEIbHYIO JIUTEpPAaTypy JUIsl BBIpAaOOTKM yMEHHs JaBaThb pPa3BEpPHYThIE OTBETHI Ha
IIOCTaBJICHHBIE BOIIPOCHL.

B Xxozme moArotoBkM K 3K3aMEHy CTYAEHTY HEoOXOJuMO oOpaiiarb BHHUMAaHHUE HE
TOJIBKO Ha ypPOBEHb 3alIOMUHAHM, HO U HA CTETIEHb [IOHUMAHUS N3y4aeMbIX BOIIPOCOB. A 3TO
JIOCTUTAETCs HE MPOCTBIM 3ayYMBAHHEM, & YCBOCHHUEM IIPOYHBIX CHUCTEMATHU3UPOBAHHBIX
3HAaHUM AHAJTUTUYECKUM MbluieHueM. CrenoBaTelIbHO, HEMOCPEACTBEHHAs IMOATOTOBKA K
9K3aMEHy JOJDKHA B PAa3yMHBIX MPONOPLUHSIX COYETaTh W 3alOMUHAHWE, W IIOHUMAHHE
IIPOrpaMMHOI0 MaTepHuaa.

7. MeTogu4ecKkue MaTepuaJbl, ONpeae/siione Npoueaypbl OHeHMBAHUS 3HAHUM,
YMEHHi, HABBIKOB M ONbITA /1eSITeIbHOCTH

Tabnuna 6. Pe3ynbraTel 0OCBOCHUS yueOHOW JUCIMILTUHBL, OJUIeKAIINe TPOBEPKE.

‘ Pe3yabTarsl 00y4yeHus ‘ OCHOBHBbIE TOKA3aTeJ U OLEHKH ‘ Bua onieHO4YHOT 0
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(KoMHneTeHIMH) pe3yJIbTaToB 00y4eHHs MaTepHaJia
CIOCOOHOCTh 3HATD: cozep>kaHue nponecca | KommokBuym
IUIAHUPOBATh U PELIaTh nenenojaranus  npodeccuonanbHoro M | TectupoBanue
3aJjaul COOCTBEHHOTO JUYHOCTHOTO Pa3BUTHSI, €F0 OCOOEHHOCTHU U
poeCCHOHATBHOTO U CIOCOOBl  peai3allid  TMPH  PELICHUU
JUYHOCTHOT'O Pa3BUTUS npodeccuoHaNbHBIX —3aa4, HUCXOAS U3
(YK-6) JTariOB KaphepHOrO0 pocTa M TpeboBaHUM

pbinka Tpyaa. YMETb: ocyuiecTBisTh
JUYHOCTHBIA ~ BBIOOP B Pa3IMYHBIX
npodeccnoHanbHbIX u MOPAJIbHO-
LIEHHOCTHBIX CUTyaLUsX, OLICHUBATh
MIOCJIE/ICTBHS MIPUHATOIO PEUIEHUS U HECTH
32 HEr0 OTBETCTBEHHOCTHh IEpes COOO0H H
00IIECTBOM.
BJIAJIETD: IlpuemamMu ¥ TEXHOJIOTHUSIMH
LeJIenoJIaranus, ejiepeain3alui U OUEeHKU
pe3yNbTaTOB JEATEIBHOCTH IO PELICHUIO
npodeccrnoHaNbHBIX 33/1a4.
Bnaaenue merogosnorueii | 3HATD: TeopeTnueckre OCHOBbI Komnoksuym
TEOPETHUYECKUX U OpraHu3aly HayyHO-HCcclleqoBaTenbCckol | TectupoBanue

9KCIICPHUMEHTATBHBIX
HCCIIeJOBAHHI B 00JaCTH
npoQeCcCHOHAILHON
nestenpHocTH (OTTK-1)

JeSITeIbHOCTH; METO Bl cOopa nH(opMaIuu
JUISL PEIlIeHUs] TOCTaBICHHBIX
HCCIIEI0BATENbCKUX 3a/a4u; METO/IbI
aHaJIM3a JaHHBIX, HEOOXOIUMBIX IS
MPOBEICHNUS] KOHKPETHOTO MCCIIEIOBAHNSI.
YMETb: BriOupaTh 1 IPUMECHSTH B
npodeccCnoHAIBHOM IeATEIIBHOCTH
9KCIIEPUMEHTANbHBIE U
PacyeTHOTEOPETHIECKUE METOIBI
WCCIIeIOBaHUS IIAHUPOBATH,
OpPTraHHU30BBIBATH U MIPOBOJIUTH HAYYHO-
HCCIIeI0BAaTENbCKUE U TPOU3BOICTBEHHO-
TEXHUYECKHE MCCIICIOBAHUS C
MIPUMEHEHHEM COBPEMEHHOI ammaparypsbl,
000pyI0BaHUS U KOMITBIOTEPHBIX
TEXHOJIOTHI; CAMOCTOSATEIHHO BHITIOTHATH
TEOPETUYECKHE, IKCTIEPUMEHTAIILHBIC U
BBIYHCTUTENbHbIE (PU3NUECKHe
WCCIIEIOBAHMS TIPH PEIICHUH
Hay4YHOHCCIIEA0BATEIbCKUX U
MPOU3BOJICTBEHHBIX 33]1a4 C
HCIOJIb30BAHUEM COBPEMEHHOM
anmaparypbl 1 BEIYUCIUTEIBHBIX CPEICTB.
BJAJIETDH: naBpikamMu moucka (B TOM
qucle c UCTIOJIH30BaHUEM
MH(OPMAIIMOHHBIX CHCTEM U 0a3 JaHHBIX) U
KPUTHYECKOTO aHaimu3a HWHPOPMAIUH TI0
TEMaTHUKE TMPOBOJUMBIX HCCIEIOBaHUI;
HaBBIKaMU TUTAHUPOBAHHS HAYYHOTO
WCCIICIOBaHMS,  aHaluu3a  MOJy4aeMbIX
pe3ynabTaToB U (HOPMYITHUPOBKH BBIBOJIOB;
HaBbIKAMU  pabOThl HAa  COBPEMEHHOM
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anmaparype ¥ oOOpyIOBaHMU  JUIs
BBINOJIHEHUS] (PU3MYECKUX HCCIIEA0BaHUI;

CIIOCOOHOCTBIO CaMOCTOSTEIIHLHO c
MIPUMCHEHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI;
aHAJIM3UPOBATh, 0000111aThb n
CUCTEMAaTHU3UPOBATh pe3ybTaThI

(bU3MIecKux padoT.

CIIOCOOHOCTB IIPOBOJIUTH 3HATD: ocHOBHBIE 3aK0HBI, TeopeTndeckue | Komioksuym

HAyYHBIEC UCCIIEJOBAHMS C | MOJEIU U COBPEMEHHBIE METObI TectupoBanue
Y4ETOM COBPEMEHHBIX HCCIe0BaHUN U MAaTEMATUYECKOTO
MIPUHIIUIIOB PA0OTHI MOJIETTUPOBaHUs B 00JaCTU TBEPAOTEILHOMN
AIIEMEHTHOM 0a3bl U 3JEKTPOHUKHU.
YCTPOMCTB MUKPO- U YMETb: ucnosib30BaTh NOJTYyYECHHbBIC
HAHORJIEKTPOHUKH, 3HAHUS JJI aHAJIM3a Pe3yJIbTaTOB HAyUYHbBIX
npuOOpPOB HA KBAHTOBBIX | MCCJIEIOBAHUMN U PEIICHUS MTPAKTHYECKIX
s dekra (ITK-«) 3a/1a4 B 00J1aCTH TBEPAOTEIHLHON
ANEKTPOHUKH.

8. YueOHO-MeTOIMUYECKOE 00ecTieyeHne TUCIIUTITHHBI (MOTYJIs1)

OcHoBHasi JInTepaTypa
1. Tonbnane B. A. , [Tunuyk JI. C. ®usnka koHaeHCcHpoBaHHOTO cocTostHus [loa pemakiuei:
Mpmukun  H. K. Munck:  benopycckas — nHayka, 2009. -  648c. (OBC)
http://biblioclub.ru/index.php?page=book&id=93309
2. Cupotun FO.U., llackonsckas M.IL. “OcHoBsl kpuctammopusuku”, M., 1979, Hayka.—
7 2K3.
3. IMaBnos I1.B., XoxnoB A.®. ®usuka tBeproro tena. M. Beiciias mkona, 1988. — 24 sk3.

Jonoanumensnas numepamypa

3. [lackomnbckas M.IL. “Kpucrammorpadus’, M., Beiciast mkona, 1976. — 4 3k3.

4. baiikoB 0. A. , Ky3nenoB B. M. ®u3uka KOHAEHCHPOBAHHOTO COCTOSHUS. YueOHoe
nocobue. UznatensctBo: M.: BUHOM. Jlaboparopus 3nanwmii, 2011. 294 c. (3BC)

5. PazymoBckas WM. B., ®usuka TtBepaoro tema. Yactp 2. /luHamMKa KpHUCTaIIMYECKOU
pemietku. TeruioBble CBOMCTBA pemieTku. Y4yeOHoe nocodue. Mocksa "IIpomereit”, 2011, 68
c. (®BC)

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

7. Kutens I'. ®usuka tBepaoro rena. M. Hayka. 1978.

8. Ymanckuii S.C. u ap. “Kpucramnorpadusi, peHTreHorpadus, SJeKTPOHHAS MUKPOCKOTHS
M., Meramnyprus, 1982.

9. Hait JIx. “®Dusnueckre CBOWCTBA KPUCTAJIOB M WX ONHCAaHUE TPH MOMOIIN TEH30POB U
Matpul’, M., Mup,1967.

10. KapmokoB A.M., Kapmokosa P.IO., JlpmmexoBa A.X, ®usnka KOHJECHCHPOBAHHOTO
cocrosiHus. JlabopaTopHslii mpakTukyM. (y4. mocodue). — Hampumk, M3-Bo KBI'Y, 2015. —64
c.

Ilepuoguyeckue u3gaHus.
HayuHble xypHansl:
1. Ycnexu ¢usznueckux HayK.
2. ®u3ukKa TBEpAOIo Tela.
3. UzBectus AH PO, Cepus pusnueckas.



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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4. Heopranndeckue MaTepuabl.

u JIp.

HNHuTepHET-pecypcsbl
OnekrponHas oubmmoreka KBI'Y ... o http://lib.kbsu.ru
Ennnoe oKHO 10CTyma K 00pa30BaTeIbHBIM PECYPCaM........ http://window.edu.ru
NHpOpMaIMOHHO-CIIPABOYHBIN TIOPTAIL.....c.veveereerereeereereeneeneesensensensennes library.ru
[TyGnuyHast SIeKTPOHHAS OUOTHOTEKA. ......c.vecvveeveeerennenne Public- library.narod.ru
Poccutickuii 00111€00pa30BaTEIbHBIA TOPTAT.....ccvverveerenrennse. www.school.edu.ru
®denepanbHbIi TOpTal «POCCHICKOE 00PAZOBAHUCY.........eeevreeerennnss www.edu.ru
DHIUKIIONENH, CJIOBAPH, CIIPABOYHHKH . ........ccvvenereee.. www.enciklopedia.by.ru
Poccuiickas rocynapcrBennas oudaunoreka (PI'B).......... E-mail: post@rsl.ru

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

9. IIporpamMHoe oOecniedeHHe COBPeMEHHbIX HH(OPMAIUOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOT Uil

1. CtyneHThl UMEIOT JOCTYN K €IWHOMY OOpa3oBaTeIbHOMY MOPTally, I/ie MOTYT B
OTKPBITOM  JIOCTYII€ TIOJIb30BAaThCS pecypcamMu  yuyeOHO-METOAUYECKON JIMTEepaTyphl,
ABIIAIOIIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2. Jns pEeUTHHTOBOTO KOHTPOJS HCIOJIB3YETCS CHCTEMa KOMIIbIOTEPHOIO
TECTHPOBaHus Ha Oasze mporpamMuoro obdecreuenus Moodle.

3. IIpwu BBITIOJTHEHNH Ta00PATOPHOTO MPAKTUKYMA CTYICHTHI B 0053aTEIIBHOM TTOPSIIKE
MPOBOAAT OO0pabOTKY SKCIEPUMEHTANBHBIX ITaHHBIX C MPUMEHEHHEM MPOTPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax oOecnedeHUs] TPUMEHEHHUS KOMIIBIOTEPHBIX TEXHOJOTHH B
00pa3oBaTeIbHOM MPOIECCE HMEIOTCS CIElUaTu3UpPOBAHHBIE KOMITBIOTEPHBIX Kiacca C
COBPEMEHHBIM MPOTPAMMHBIM 00ECTICUEHUEM H UMEIOIIUM BbIX0J B IHTEpHET.

9. MarepuajibHO-TeXHHYECKOe oOecneyeHHe TUCIUTLTUHBI

MarepuanbHO-TEXHHUECKYI0 0a3zy s TNPOBEACHMS 3aHATUH 1O JUCLUIUIMHE
COCTaBJISIIOT:

e CHENMAJIM3UPOBAHHAs ayJIUTOPHs, HCHOJb3yeMass MpU TNPOBEACHUM 3aHITUH
JekIuoHHoro THma Ne238, ocHameHHas MyJbTUMEIUHHBIM  IMPOEKTOPOM U
KOMIUJIEKTOM  amlmapaTrypbl, MO3BOJIOIIEH JIEMOHCTPUPOBAaTh TEKCTOBBIE U
rpaguyecKkue MaTepuabl;

e pabouee MeCTO MpenojaBareis;

e paboune MecTa CTYJECHTOB.

MynbpTUMeaUiiHas ~ Npe3eHTalMs,  CONPOBOXJAAIOUIas  JIEKUUIO,  IO3BOJSIET
NPEeNoIaBaTeNll0  aKIeHTHPOBAaTh BHHMAaHHE CTYJICHUECKOW ayJUTOpPUM Ha KIIOYEBBIX
BOIIPOCAX JIEKIIHH.

JuciunnmHa oOecrieueHa:

e TECTOBBIM MaTepualaMu B 9JIEKTpOHHOU oOyuatomeit cucreme «Moodle»
(OTKpBITBINf YHUBEPCUTET);

e  KHIXHBIM (POHIAOM OMOINOTEKH;

e DIIEKTPOHHBIMHU BEPCUSMH JICKIIHIA U YICOHHKOB.

JlaGopaTtopHble  3aHATHS ~ OpoBojATCS B Jaboparopum  Nel53  «®Dusmka
KOHJICHCHPOBAHHOTO COCTOSIHHS», OCHAIIICHHOW HEOOXOIUMBIM 000PYAOBAaHUEM U CTCHIAMHU
JUIS U3YYEHUS CTPYKTYPBI U CBOMCTB TBEP/IBIX TEJ.


mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru.
http://www.ban.ru/
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CtyneHTsl MMEIOT AO0CTyn 4epe3 MHTEpHET IOCTyn K SJIEKTPOHHOW oOyuaromien
cucreme «Moodle» (OTKpPBITHII YHUBEPCUTET), KOTOPast MO3BOJIIET pa3MeNiaTh 3JIEKTPOHHBIE
y4eOHbIE KypChl B CBOOOJHOM JIOCTYTIE JIJISl CTYICHTOB YHUBEPCHUTETA.

IIpu npoBeneHnM 3aHATUHN JIEKLIMOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIONIb3YIOTCSA:
JIMIIEH3UOHHOE MPOTPaMMHOE 00eCIIeUeHHE:

[Mponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AnTHBHpycHOe mporpammHoe obOecriedenne Kaspersky  Endpoint  Security
Cranmaptabiii Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOJTHO PacIpOCTpaHsIeMbIe TPOTPaMMBI:

Academic MarthCAD License - mareMaTHuecKoe MpPOTpaMMHOE OOeCleUYCHuE,
KOTOPOE TI03BOJISICT BBIMIOJHATh, AHAJTU3UPOBATh BAXKHEWUIINE WH)KCHEPHBIC pPAacYeThl W
0OMEHUBATHCS UMU,

WinZip mist Windows - mporpaMM Jjisl CKaTHs M pacliakoBKH (paityios;

Jisi CTyIeHTOB C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI CO3JaHBI CIICIHAIbHBIC
YCIIOBHS ISl IOJYYCHHUST 00pa30BaHMUsI.

B memsx JOCTYNMHOCTM TOMYyYEHHs BBICHIETO OOpa3oBaHHUA 10 00pa30BaTEIbHBIM
nporpaMMaM HWHBIAJIAMH M JIMIAMH C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMH  3JI0POBbSI
YHHBEPCUTETOM 00ECTIEYUBACTCS:

QIbTEPHATUBHOM Bepcued oduiuanpHOro caiita B cetn «MHTepHET»  JUIs
cI1a0OBHUIAIINX;

NPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00y4YaronIeMycsi HeOOXOAMMYIO TIOMOIITb;

JUIS WHBAJUIOB W JIUI C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0POBbSI 10 CIyXy —
NyOJIMpOBaHUE BCIYX CIPaBOYHOM HHMOpMAIMM O paClHUCAaHUHM YYEOHBIX 3aHSTHIA;
o0ecrieyeHne HaUIeKAIUMH 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEACHUS HHPOPMALINH;

JUIS WHBAJIHMJOB M JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/IOPOBbS, WMEIOIINX
HapyIIEHHs OTTOPHO-ABUTATEIFHOTO anmnapaTa, CO3/JaHbl MaTePHATbHO-TEXHUIECKUE yCIOBHS
o0ecreynBaroIe BO3MOKHOCTh OECIPENsITCTBEHHOIO JIOCTyNa O0ydYaroumuxcs B y4yeOHbIE
MIOMEIICHHUS, OOBEKTy MUTAHMSA, TYaJIETHBIC W JPyTrue TOMEIIEHHs] YHHBEPCHTETA, a TaKKe
npeObIBaHUsT B YyKa3aHHbIX [OMEUICHUSAX (HaIW4YMe pPaCIIMPEHHBIX JBEPHBIX IPOEMOB,
MOpYYHEN U IPYTUX MPUCTIOCOOTIEHHUI).

JIuct u3MmeHeHuil (JI0MOJIHEeHUil)

B pabovyI0 IpOorpaMMy 1o JUCHUIIIMHE «DHU3HKa KOHASHCUPOBAHHOTO COCTOSHUS T10
HaripaBiieHuto noarorosku 11.06.01 DnekTpoHrka, paAMOTEXHUKA U CUCTEMBI CBSI3U (YPOBEHB
MOJTOTOBKU KaJJpOB BBICIIEH KBAIN(UKALIUH).

Hanpasnennocts nporpammer 05.27.01 — TBepmoTenbHast SIEKTPOHUKA, PATHOIIEKTPOHHBIC
KOMITIOHEHTBI, MUKPO- M HAaHORJIEKTPOHHKA, TPUOOPHI HA KBAHTOBBIX A peKTax
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Ha Y4EOHBIN TOJT
Ne i/ dunemenT (myHKT) PII/{ Ilepeuennb Mpumeyanue
BHOCHMBIX
H3MEHEeHU I

Obcyaicoena u pekomenoosana Ha 3acedanuu Kageopul
JICKTPOHUKHU ¥ MH()OPMAIIMOHHBIX TEXHOJIOTHUH,

poTOKOJ Ne OT « » 2018 .
3aBenywmmii kadenpoii [ P.II. Tewes
/

noAIucCh pacmmprBKa noanucu

Jara




