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PaGouass mporpamma aucuUIUIMHBI «(MU3UKU KOHAEHCHPOBAHHOIO COCTOSIHHS» /
coct./lenkos I'.B.— Hanmpuuk: ®I'BOY KbI'Y, 2021.

Pabouass mporpamma mpenHa3HaueHa AJis MpenofaBaHUs AUCHUIUIMHBI CTYJIEHTaM OYHOM
¢opmbl 00yuenust mo HampasieHuio 11.03.04 DiieKTPOHMKA W HAHOJJIEKTPOHUKA B 5
ceMecTpe.

Pabouas mporpamma cocraBieHa ¢ yuerom deaepabHOr0 rocyJapCcTBEHHOTO 00paso-
BaTEJILHOTO CTaHJapTa BbICIIero oOpa3zoBanmsi 1o HampasieHuio 11.03.04 DnextpoHuKa u
HAHORJIEKTPOHHUKA YTBEPXKIEHHOTO MpuKa3oM MuHHcTepcTBa 0oOpazoBaHHMs W Hayku Poc-
cuiickoit denepanuu «19» centsiops 2017 r. Ne 927 u  3apeructpupoBaHHOTO Nnpuka3zoM Mu-
HuctepcTsa octuiuu Poccniickont @enepannu ot 10.10.2017 Ned8494.
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1. Hesu 1 3a1a4n AUCHUIIMHBI, €€ MECTO B Y4eOHOM Iporecce

1.1.11es» mpenogaBaHus M CUMILIAHBI.

B nacTosmiee Bpemsi skcrniepuMeHTalbHas (U3MKa KOHACHCHPOBAHHOTO COCTOSIHUS U3
pPaMOK HEMHOTHUX HAYYHO-MCCIICOBATEIbCKUX J1TA0OpATOPUid BBHIIIEN B MIUPOKUNA MUP TpaK-
TUKU. DTO CBA3aHO ¢ OypHBIM pa3BUTHEM OTpaciieil HayKu U TEXHHUKH, B OCOOEHHOCTH, MOy -
MIPOBOHUKOBOM 3JICKTPOHUKHU. B 3TOI 001aCTH MHUPOKO HCIIONB3YIOTCS 0CO0bIe (DU3MUecKue
CBOMCTBAa MOJYMPOBOJHUKOBBIX KPHUCTAUIOB M HOBBIE KPHUCTANIOPU3NYECKUE SBICHMUS,
OTKPBITHS KOTOPBIX CJIECIYIOT OJHO 3a JIPYTHM.

OAHOBpPEMEHHO yBEIMYUBAETCS MOTPEOHOCTh B CIIEHUAINCTAX, YMEIOIIUX PAaCKPHIBAThH
OCHOBBI CTPOCHHUS BEIIECTBA, MOJTy4YaTh MaTEpHUAJIbl C 3aJJaHHBIMU CBOMCTBAMH, II€JICHAIIPaB-
JIEHHO MCCJIEIOBATh U MIPUMEHATh HA MPAKTHKE CBOKWCTBA KPUCTAJIJIIOB. B CBSI3U ¢ 3TUM BO3HM -
KaeT HeoOXOJAMMOCTh OOYYEHHsI CTYACHTOB, CHECHHAIU3UPYIOMIUXCA MO DJIEKTPOHUKE U
HAHOAJIEKTPOHUKE OCHOBAM KPUCTAJUIOMU3UKU U METOJIaM UCCIIEeIOBAHUS CTPYKTYp KpHUCTal-
noB. IloaroroBka crenuanucToB B 3TOM HAIIPaBJIEHUU SIBISIETCS OCHOBHOW IIENBIO Kypca.
3HaHue 3TOro Kypca OyaeT OCHOBOM sl U3yUEHHUs CTIeHUATbHBIX AUCIUILIMH MO YKa3aHHBIM
CHELMATILHOCTSIM.

1.2.3ana4ymn u3yyenusi Kypca “@u3nKH KOHJIEHCHPOBAHHOTO COCTOSAHUS”

3amaua Kypca “OU3MKN KOHJEHCUPOBAHHOTO COCTOSIHUSI COCTOUT B OOYUEHUHU CTYJICH-
TOB 3KCHEPUMEHTAIBHBIM M TEOPETUYECKUM METOJIaM OIPEACIICHHUs] TPOCTPAHCTBEHHBIX CO-
OTHOIIEHUN aTOMOB M MOJIEKYJISIPHBIX CHJI, XapaKTEPU3YIOLIUE 3aKOHOMEPHOCTh, CAMMETPHY-
HOCTb BHYTPEHHETO CTPOCHHS U (PU3NUecKre CBONCTBA KOH/IEHCUPOBAHHBIX CPE/I.

N3yuuB 3Ty IUCHMIUIUHY CTYJIEHT JOJI)KE€H OCBUTH:

- 3aKOHOMEPHOCTH U CHMMETPUN BHYTPEHHETO CTPOCHUSI KPUCTAILNIA,

- KpucTaJorpaduuecKkre CUMBOJIbI, KATETOPUH, KIIACCHI,

- CUMMETPHYHOCTh (PU3NYECKUX CBOWCTB KPUCTAJUIOB MU MHOTOTPAHHOCTH BHEUTHHX
opwm,

- BIIMSIHUE BHEUIHUX BO3CHCTBUI HAa CBOMCTBA KPUCTAJLIOB,

- IPUHIUTIBI (PU3UYECKUX METOJIOB UCCIIEAOBAHUS CTPYKTYD,

- BIUsIHUE JOOABJICHHSI MHOPOJIHBIX aTOMOB B KPUCTAJUI HA TMHAMUYECKOE paBHOBECHE
Y U3MEHEHHUE CBOMCTBA KPHUCTAILIA.

1.3.Bbinosinenue TpedoBanuii npogeccHOHATbHBIX CTAHIAPTOB

N3y4yenne AMCHMIUIMHBI HANPaBICHO HA MOJATOTOBKY CHEIHAIUCTOB, CHOCOO-
HBIX pelaTh MpoOJeMbl, BO3HUKAIOIINE P MPOU3BOJCTBE U KCILTyaTallMi M3AEIUN IIeK-
TPOHUKH ¥ HAHODJIEKTPOHUKU C YYETOM O0JIacTH, THUIIOB M 3a1ad Mpo(ecCHOHATbHOU Jes-
TEJILHOCTH B COOTBETCTBUU C NMPO(HECCHOHATEHBIMU CTY/IEHTAMH :

- 40.058  «MH)eHep-TEXHOJIOr MO MPOU3BOJCTBY H3ACIHA MHUKPOIIIEK-
TPOHUKN», KOTOPBIN yTBEpKAeH npukazoM Munrtpyna Poccun ot 03.07.2019 Ne480H u 3a-
peructpupoBad MunroctoM Poccnn 29.07.2019 Ne55439;

- 40.104 «CrenunanucT 1Mo U3MEpeHHIO MapaMeTpoB M MOAU(DUKAIIMHN CBOICTB
HAaHOMAaTEPHAJIOB U HAaHOCTPYKTYp», KOTOPBIM yTBEpkaeH NpukasoM MuHtpyna Poccunm ot
07.09.2015 Ne593n (B penaxuum, BBeneHHoM B aerictue ¢ 20.01.2019 r. mpukazom MuHTp-
yaa Poccun ot 14.12.2018 Ne807H) u 3aoenructpupoan Muntoctom Poccun 23.09.2015 r.
Ne38983

2. Mecto nucummuinnbl B ctpykrype OIIOIT BO
JuciumniHa BKIIOYEHA B 0a30BYyI0 YacTh oOs3aTenbHBIX auciuiind b1.B.01.01 yue6HOTO
IUIaHa 10 HanpasiaeHuto noArorosku BO 11.03.04 DnexTpoHuMKa M HAHOZJIEKTPOHUKA
npoduis: «CoBpeMeHHbIe HHGOPMAIIMOHHBIE TEXHOJIOTUH B 3JIEKTPOHHOMN TEXHUKEY.
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I/I3yquI/Ie JUCHUIUINHEL « DU3UKH KOHACHCHPOBAHHOI'0 COCTOSITHUSA) 6a31/1pyeTc;1 Ha
CICAYIOIUX, PAaHEC H3YYACMbIX, JUCHHUILIMHAX: <<q)I/ISI/IKa>>, ((MaTeMaTI/IKa», <<MaTepI/IaJ'II)I

BHGKTpOHHOﬁ TCXHHUKN.

OcBoeHMe JaHHON ITUCHMIUIMHBL, B CBOIO OdYepeab, HEOOXOAMMO JJsi YCHEIIHOTO
YCBOEHUS, B MOCJIEAYIOIIEM, CIIEIUATIBHBIX KYpPCOB 110 AUCHUIUIMHAM: « MHUKpPOIIEKTPOHUKAY,
«Du3nyeckre OCHOBBI 3JIEKTPOHUKH U HAHODJIEKTPOHUKMWY, «DU3HKa U TEXHOJIOTHS HAHOTPH -
OOKOHTAKTOB» U JIPYTHX, a TAK)KE MPOU3BOJCTBEHHON MPAKTUKH.

[Tpu ocBOEGHMHU NUCUUIUIMHBI 00YYarOIIMiCS CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATh
cnenyromue 00606meHHbIe TpyaoBbie QyHKIHH (OTD):

- Pa3paboTka elMHUYHBIX TEXHOJIOTHYECKUX MPOLECCOB U PEKOMEHIallui MO yCTpaHe-
HUIO ¥ MIPEYNPEXICHUIO OPaKOB B MMPOU3BOICTBE U3AEIHI MUKPOIIEKTPOHUKH (Tpodeccro-
HanmbHbId  cTaHgapT 40.058 «MHXeHep-TEeXHOJOr MO MPOU3BOJCTBY M3JEITUNA MHKPOIJICK-
TPOHMKM», KOJ B, ypoBeHb kBanmuduxanuu 6).

- Pa3paboTka THUIMOBBIX TEXHOJIOTHMUECKUX IPOIIECCOB U IIAHUPOBOK pabOYNX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha MPOM3BOJICTBE M3/EIMHA MUKPOAIEKTPOHUKH (Tpodeccro-
HanbHbIA cTanmapt 40.058 ««MHKeHep-TEeXHOJIOr MO MPOU3BOJCTBY M3JEIUNA MHUKPOIJICK-
TPOHUKM», KoJ C, ypOBeHb KBaJTU(PHUKAIUU -6).

- CoBepIlIeHCTBOBAaHUE MPOIIECCOB U3MEPEHUN MapaMeTpoB U MOJIU(UKALIUK CBOMCTB
HaHOMaTEepPHAJIOB U HAHOCTPYKTYp (mpodeccuonanbuelii cranaapt 40.104 «Cnenuanuct mno
M3MEPEHUI0 NapaMeTpoB U MOAM(PHUKAIIMN CBOWCTB HAHOMATEPHAIOB U HAHOCTPYKTYpP», KOJ
C, ypoBeHb KBaJIM(UKAIIH -0) .

3. TpeboBaHus K pe3yJIbTATAM OCBOCHHS COAEPKAHUSA IMCUMILINHBI
[Iporiecc m3ydeHUs: MUCUUILIMHBI HaIpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEHIY-
romux komrereHuuid B coorBeTcTBUU ¢ @I'OC BIIO 1o nanHOMy HampaBJIEHUIO TOATOTOBKU:

Kareropusi komnerennuu/
THII 32124

Koa u HamMeHoBaHHe
KOMIIETEHIMH

HNupuxatops! (MoKa3aTeau) 10CTHKEHUS
KOMIIeTeHI M

Tumn 3agau npodeccuo-
HaJIbHOU JeSITeIbHOCTH:
Hay4HOMCCIIEN0-
BaTEIbCKUM

MK-1. Cniocoben
CTPOUTH IPOCTEUIINE
¢u3nveckne 1 MaTeMa-
THUYECKHE MOJENH TPH-
60poB, cXeM, YCTpPOICTB
1 YCT@HOBOK 3JICK-
TPOHUKH U HAHODJICK-
TPOHHKH PA3IUYHOTO
(YHKIMOHAIBHOTO Ha-
3HAYEHHMS, a TAKIKE UC-
MI0JIb30BaTh CTAaHAAPT-
HBIE IPOTPAMMHBIE Cpe[I-
CTBa MX KOMITBIOTEPHOTO
MOJICTTMPOBAHHS

JIOB, OJIOKOB

HOI0 MOJACIIMPOBAHUU

IK-1.1.YMeer cTpouts Gpu3ndeckue u
MaTeMaTHYeCKUue MOZEIU MOAENeH, y3-

MK-1.2.Bnageer HaBpIKaMU KOMITBIOTEP-

dopmupoBanue npopeccuoHanbHoi (pekoMenaoBaHHoN) komnerenun [1K-1 ocy-
IIECTBIISIETCS] B COOTBETCTBHH C MPO(eCCHOHATBHBIMU CTaHAAPTAMH U OPHEHTHPOBAaHA Ha
BBINOJIHEHHE 00001IeHHBIX TpY10BbIX (yHKIM (OTD) u Tpynoseix ¢pynkuuit (TD), ykazan-

HBIX HIXE.
[Ipodeccrnonanpuas IIpodeccronanbHbIit O6o006menHas Tpy1oBas TpynoBast GpyHKIHS
KOMITETEHIUS CTaHIapT ¢dyHKUIMS

MK-1.Criocoben cTpouTh
npocreiinme (uznueckue

B.Pa3zpaboTka e THHUYHBIX
TEXHOJIOTHYECKUX MPOIIECCOB
Y PeKOMEHAIH 1Mo
YCTpaHEHUIO U
peAypexkaCHII0 Opaka B
MIPOU3BOJICTBE U3AEIIUN

B/01.6 . Aranu3 npuauH
Opaka Ipu H3rOTOBJICHHU
W3/EINH MUKPOIJIEKTPOHUKHI
U pa3paboTka peKOMeHIanui
M0 MX YCTPaHEHUIO U
pEAYIPEKACHHIO
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U MaTeMaTU4eCKUe MOIEIH
puOOpPOB, CXeM,
YCTPOMCTB M yCTaHOBOK
JNIEKTPOHHUKH U
HaHO3JICKTPOHHUKHU
pas3IMIHOTO
(YHKIMOHAIBHOTO
Ha3HAa4YeHUs, a TaKKe
UCTIONIb30BaTh
CTaHJapTHBIE
MIPOTPaMMHBIE CPEICTBA HX
KOMITBIOTEPHOTO
MOJICTTUPOBAHHMS

40.058 «uxenep-
TEXHOJIOT 110
TIPOU3BOJICTBY U3AEIUI
MUKPOIEKTPOHUKI

MHUKPORJICKTPOHUKH

B/01.6 .PazpaboTka
CANHNYHBIX
TEXHOJIOTHYECKUX MPOIIECCOB
HU3TOTOBJICHUST W3OS
MUKPODJIEKTPOHUKH

C.Pa3paboTka THITOBBIX
TEXHOJIOTUYECKHX ITPOLIECCOB
Y IUTaHUPOBOK PabOYnX MECT
Y TIPOU3BOJICTBEHHBIX
Y4YaCTKOB Ha ITPOU3BOJICTBE
U3JIeTHH MUKPOAJICKTPOHUKU

C/01.6 . Pa3pabotka u
aganTagusa TUIIOBBIX
TEXHOJIOTHYECKHX MPOIECCOB
HW3TOTOBJICHHUSI U3ICITHIA
MHUKPOSJIEKTPOHUKH

C/02.6 . Pa3pabotka
IUIAHUPOBOK pabOvnX MECT U
Y4YacTKOB Ha ITPOM3BOJICTBE
W3/EINH MUKPOIJIEKTPOHUKHI

40.104 «Cneuuanmuct mno
HM3MEPEHHUI0 TapaMeTpoB
" Mou(UKaIKA CBOHCTB
HaHOMaTEPHAaJIOB U
HaHOCTPYKTYP»

C. CoBepilieHCTBOBaHHE
MPOLIECCOB U3MEPEHUN
HapaMeTpoB U MOJU(UKAINU
CBOMCTB HAHOMATEPUAJIOB U
HaHOCTPYKTYD

C/01.6. Monepuuzanus
CYILECTBYIONIMX U BHEIPCHUE
HOBBIX METOJIOB H
000pyIOBaHHS ISt
HU3MEpEHUH mapaMeTpoB
HAHOMATEPHAJIOB U

HaHOCTPYKTYP.

C/02.6 . MonepHH3aIust
CYIIECTBYIOIMX U BHEPEHHE
HOBBIX TIPOIIECCOB U
000pyIOBaHUS IS
MOAU(UKALUH CBOHCTB
HaHOMAaTEePHAIIOB U

HaHOCTPYKTYP

B pe3yabTaTe 0CBOEHHA AMCIHUILIUHDBI CTVAEHT J0JKeH:

* 3namo:

- 3aKOHOMEPHOCTH ¥ CUMMETPUU BHYTPEHHEIO CTPOEHMSI KpUCTalIa,

- KpI/ICTaJ'IJ'IOFpa(l)I/I‘ICCKI/Ie CHMBOJIBI, KATCTOPUH, KIIACCHI,
- CUMMCTPUYHOCTD (1)I/I3I/I‘-ICCKI/IX CBOICTB KpUCTAJIJIOB WU MHOT'OI'PAHHOCTH BHCHIHUX

dopm,

- BJIMSIHME BHEIIHUX BO3JEHCTBUI HA CBOMCTBA KPUCTAJLIOB,
- IPUHIMIIBI PU3UYECKUX METO/I0B UCCIIEIOBAHUS CTPYKTYD,
- BIUSTHUE JOOABJICHHSI MHOPOIHBIX aTOMOB B KPUCTAJUT HA TMHAMUYECKOE PaBHOBECHUE
Y U3MEHEHHUE CBOMCTBA KpUCTAJLIA.
OcBouB Kypc “@®U3UKH KOHJAEHCUPOBAHHOIO COCTOSIHMS ™ CTYJICHT JIOJKEH YMETh!
- OIIPEAEIIATH 3JIEMEHThl CUMMETPHUH KPUCTALIIMYECKUX CTPYKTYD,
- OIUCaTh HEKOTOPhIC (PH3NYECKHE CBOMCTBA, CBSI3aHHBIC CO CTPYKTYPOH KPUCTAILIOB,
- TEOPETUYECKUN OINUCATh SKCIEPUMEHTAIbHBIE PE3YJIbTaThl, MOJIYYEHHbIE IIPU CTPYK-

TYpHOM aHaJu3e,

- pa0oTaTh Ha HIKCIIEPUMEHTAIBHBIX YCTAHOBKAX CTPYKTYPHOI'O aHaJIM3a KpUCTAJLIA.

N3yuenne kypca “@PU3NKH KOHIACHCHPOBAHHOIO COCTOSTHHSA  JOJDKEH Pa3BUTh Y CTY-
JIeHTa JIF0003HATEIbHOCTh, MHTEPEC K N3YUYEHHUIO (PU3UUECKUX CBOMCTB KPUCTAIIOB, JaTh CTY-
JICHTY MMOHUMaHHUE BaYKHBIX 3TAIlOB UCTOPUH PA3BUTHUS KPUCTALIODU3UKN U IKCTIEPUMEHTAIIb -
HBIX METOJIOB UCCIIEZIOBAHUSI CTPYKTYP KPUCTAILIOB.

e Yuems:

- OIPEIENSTh 3JEMEHThl CHMMETPHH KPUCTANTMYECKUX CTPYKTYD,
- OIUCaTh HEKOTOPhIC (PH3NUECKHE CBOMCTBA, CBSI3aHHBIC CO CTPYKTYPOH KPUCTAILIOB,
- TEOPETUYECKUI OMUCATh IKCIIEPUMEHTAJIbHbIE PE3yNIbTaThl, MOJyY€HHBIE MPU CTPYK-

TYpHOM aHaju3e,

- pa6OTaTB Ha SKCIIEPUMECHTAJIBHBIX YCTAHOBKaX CTPYKTYPHOI'O aHajIM3a KprucCTalia.
BJa€Tb: MCTOJaMH pacCdCTa U SKCIICPUMCHTAJIBHOI'O HCCICAOBAHHA IAapaMETpPOB U
XapaKTCPUCTHK KOHACHCHPOBAHHBIX CPE€A, OCHOBHBIMU IMIPUEMAMU 06pa6OTKI/I " IIpeacCTaB-
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JICHUsI SKCIIEPUMEHTAIbHBIX JAHHBIX, CIIOCOOHOCTBIO CTPOUTH (PU3UYECKHE U MaTeMaTHye-
CKHE MOJIEIN KOHJACHCUPOBAHHBIX CPEJl, @ TAKKE UCIOJIb30BaTh CTAHAAPTHBIE IPOrPAMMHBIE
CpPEeCTBA UX KOMITBIOTEPHOTO MOIETTMPOBAHUS, CIIOCOOHOCTHIO aPTYMEHTHPOBAHO BHIOMPATh
U PEaJu30BbIBaTh HA MpakTuke 3(P(HEKTUBHYIO METOAMKY pacuera U MPOEKTUPOBAHUS HO-
BBIX MAaTepHaJIOB HJIEKTPOHHOM TEXHUKH, TOTOBHOCTBIO aHAJIU3UPOBATh U CUCTEMATU3UPO-
BaTh PE3yJIbTAThl UCCIEAOBAHUMN, MTPEICTABIATh MaTEpUaibl B BUJE HAyYHBIX OTYETOB, IMyO0-
JIMKALUN, IPE3EHTALUMN.

N3yuenue kypca “@PU3NKH KOHIACHCMPOBAHHOIO COCTOSHHSA  JOJDKEH Pa3BUTh Y CTY-
JIeHTa JIF0003HATEIbHOCTh, MHTEPEC K M3YUYEHUIO (PU3MUYECKUX CBOMCTB TBEPIBIX U KHJIKUX
¢a3, 1aTh CTyIEHTY HOHUMAHNE BAXKHBIX ATAIIOB UCTOPHH PA3BUTHS KPUCTATUIOPH3UKHI U IKC-
NEePUMEHTAIbHBIX METOI0B UCCIIEI0OBAHUS CTPYKTYpP KPUCTAJIIOB.

*/lemoHcmpupo6antb cnOCOOHOCMb U 20MOEHOCHLb:
- OIpeleNATh MapaMeTpbl CTPYKTYphl MOITYHPOBOJHHKOBBIX MAaTE€PHUATIOB NPUMEHSEMBIX B
COBPEMEHHOU TBEPJOTEIILHON JIEKTPOHHKE.

4. Coep:kaHue U CTPYKTYPa TUCHHUILIMHBI
4.1 Conepxxanue pas3aejioB IUCHUNIHMHBI

B Tabnuie 1 mpuBOAMTCS ONMUCAHUE COJCPKAHUS JAUCIUILTUHBI, CTPYKTYPUPOBAHHOE
0 paszenam, ¢ yKa3aHueM 10 KaXAOMY paszeny (pOopMbl TEKYIIET0 KOHTPOJIS: 3aluTa J1abo-
patopHoii pabotsl (JIP), komokBuyM (K), TectupoBanue (T).

Tadauua 1.
Kon dopma KOHTpOIIs
Ne Hanmeno- TEMbI KOHTPOJIUTYEM
pasze- BaHUE oii koMrte-
TEeHIMH (WK ee
na pazznena wacti)
1 2 3 4 5
1 I'eomert- 5 cemecTp Kon-
puueckast | Cummerpus B npupoje. [lonstue kpu- JIOKBUYM
Kpuctan- | cramia. [Ipenmer kpucramiorpaduu u IK-1 Nel,
norpadus | KpUCTAIIO(PU3UKH, UCTOPHUS CTAHOBJIE- KOMITBO-
HUS, CBSA3HU C IPYTMMHU 00J1acTsMU 3Ha- TEpHOE Te-
HU. PoJIb pyCCKMX YUEHBIX B CTAHOBJIE- CTUPOBAHUE
HUH U Pa3BUTUHU KpUCTAIUIOTpapuu U @D
KpUCTAUIO(DU3UKH.

DJIEMEHTbl CHMMETPUU KpHUCTAJLJINYe-
CKHUX MHOTOI'PaHHUKOB.

1. IIpocTele  KOHEYHBIE  3JIEMEHTHI
CUMMETPUU  KPHUCTAIOB:  IJIOCKOCTh
CUMMETpPUHU, OCh CHUMMETPHUHU, LEHTP
CUMMETpUH, OIEepaluu OTPaKEHUs U
BpallleHus. 2-4auca.

2. Kpucrannorpaduyeckune KaTeropuu,
CHUCTEMBbI M1 CUHTOHUHU.

3. CumBonbl y370B (TOYEK), pSJIOB
(HampaByieHHW) U TpaHeH(IITOCKOCTEN) B
KpUCTAJUIMYECKOM MHororpaHHuke. [la-
pamerpsl Beica. Manexcel Muinepa.

4. CTpyKkTypa KpUCTALIOB H TIPO-
CTPaHCTBEHHAs PEIIETKA.

5. Pemetkn bpaBs. DiieMeHThI CUMMET-
pHUU KPUCTAIUIMYECKUX CTPYKTYP.




6. [TpoctpancTBenHbie (PenopoOBCKHE)
TPYIIbl CHMMETPUN KPUCTAJUTMYECKUX
CTPYKTYP.

OGparnas pemerka. OCHOBHBIE CBOHCTBA
oOparHo#i pemetkn. OCHOBHBIE OpMY-
JIBI CTPYKTYpPHOUM KpucTauiorpaduu. 2-
Jaca.

OCHOBBI
KpucTai-
JIOXUMUM.

1. AToMHbIe ¥ MOHHBIE paauychl. Koop-
JUHALMOHHBIE YHUCIa U KOOPJIWHALMOH-
HbIE MHOTOTPaHHUKHU.
2. IIpocTbie U CIOXKHBIE peleTKUA. TUIIBI
MEXAaTOMHBIX CBfI3€ B CTPYKTypax.
[InoTHeNIINE YITAKOBKY 4acTUL] B CTPYK-
Typax. 2-yaca.
3. JledheKThl KpUCTAIITMYECKONH CTPYKTY-
pol. Kimaccudukanms nedexros.

6 cemecTp
Hedextsl mo @penkento u HIoTTKH.
Bnusinue nehekToB Ha ANEKTpUYECKHE
CBOIICTBa KPUCTAJLIIOB.
4. Ilpumecu 3aMelIeHUsI U BHEJIPEHUSI.
Jucmokaruu. MeTo bl HaOJIr0 ISHUS
IYCIOKAIIUM.
OcHoOBHBIE METOJIbI peHTTeHOrpadun
KpUCTAJLJIOB.
1. Metoasl Jlays. Onpenenenue opueH-
TUPOBKHM U CUMMETPHUM KpUCTAILUIOB. Me-
TOJI BpallleHUs U Koyie0aHus KpHUcTasia.
Meton /[le6as - Llleppepa. Maaunmposa-
Hue nedaerpamm. @a30BbIi aHAIH3.
2. DnekrpoHorpadus. YCTpPOHCTBO U
INPUHIUI ~ paboOTBl  3JIEKTpOHOrpada.
OrmnpeneneHne CTPYKTYpbl KpPHUCTAJIOB
aneKTpoHorpaduyeckum metogomM. Hce-
CJIEIOBaHUE TEKCTYP IJIEHOK.
3. IIpocBeunBaromas DIEKTPOHHAS MHUK-
pockomnus. YCTpOUCTBO U NPUHUMIT JICH-
CTBUSI MPOCBEYUBAIOIIETO AJIEKTPOHHOTO
MHUKPOCKOIIA.
3. PacTpoBas 3J€KTpOHHAsI MUKPO-
CKOITHUSI.

IIK-1

Koi-
JIOKBUYM
Nel,
KOMIIBIO-
TEpPHOE Te-
CTUPOBAHHE

W)

duzuue-
CKUe
CBOMCTBa
Hjeanb-
HBIX KpH-
CTaJIJIOB U
CHMMET-
pusi.

1. OCHOBHOW 3aKOH KPHUCTAIOQU3UKU
(mpuHIMI Heiimana). ITpuHmn
CYNepno3uuii cuMMeTpuu (IPUHLIKIT
Kropn).

2. Kpucrannorpadguueckne CUCTEMBI KO-
OpJMHAT.

®du3uvecKre CBOWCTBAa KPUCTAIJIOB OIHU-
ChIBa€MbI€ TEH30POM IIEPBOTO paHTra.

1. CkansipHble U BEKTOpHBIE (PU3NUECKUE
CBOWCTBA KPUCTAJLJIOB.

2. ITluposnextpuueckuii dddekr. [lu-

IK-1

Koi-
JIOKBUYM
Nel,
KOMIIBIO-
TEpPHOE Te-
CTUPOBAHHE

W)




podIIeKTpUYeCcKre KOAPPHUIIUEHTHI.

3. DnekTpokanopudeckuit 3 exT.
dusnyeckue CBOMCTBA KPUCTAILIOB, OIH-
ChIBa€MbIE BEKTOPOM BTOPOT'O PAHTra.

1. JlusnexTpudeckue CBOMCTBA KpUCTa-
JI0B

2. MarHutHble CBOWMCTBa KpHUCTAJUIOB.
TeH30pbl TUAIEKTPUYECKOM M MarHUT-
HOM IPOHULIAEMOCTEN.

3. TeH30p MEXaHWYECKUX HAMPSHKECHUN U
nedopMaruii. AHTUCUMMETPUIHBIE TCH-
30DBI.

Pu3nyecKre CBOMCTBA KPUCTAIIIIOB,
OnuceiBaeMble TEH30POM TPETHETO
paHra.

1. Ilpsmoit 1 oOpaTHBIA MHE30JICKTPH-
geckue 3P PeKTsI.

2. IIee3odnextpuyeckuii  3pGhekT B
KBaplLe.

3. JIuHeWHBIA  DJIEKTPOONTHUYECCKHI
s dexr.

Pu3nYecKre CBOKMCTBA KPUCTAIIIIOB, OIK-
ChIBa€MbI€ TEH30pOM 4 paHra.

1. Yopyrue cBoiicTBa KpUCTAJJIOB.

2. BzaumHas cBs3b (PU3MUYECKUX CBOMCTB
Y SBJICHUU B KpUCTaJUIaxX.

4.2.CTpyKTYypa QM CHUIIMHBI (MOLYJIs1)
4.2.1.00mast Tpy10eMKOCTh JUCHUIIMHBI COCTaBJsieT 3 3a4eTHbIX eaunun ( 144

4acoB).
Tabnuna 2.
Bun paGoTthr Tpy0eMKOCTh, 4aCOB
6 cemecTp BCETO

OO6mas TpyA0eMKOCTh (B yacax) 144 144
KonTakTHas padora (B yacax) 68 68
Jleximonnsie 3ausaTus (JI) 34 34
ITpaktuueckue 3ansatus (113) 34 34

Cemunapckue 3ansarus (C3) - -

JlaGopaTtopHsie paboTs (JIP) - -

CamocrosiTenbpHas pabota (B yacax) 49 49

PacuetHo-rpaduueckoe 3aganue (PI3) - -

Pedepar (P) - -

Occe (9) - -

KontponsHas pabora (K) - -

CamocTosiTeIbHOE H3Y4YEHHE pa3feoB/TeM

KypcoBas pabota (KP) - -
Kypcosoit npoext (KII) - -
ITogroroBka M NPOXOXKACHUE ITPOMEKYTOUHOU 27 27
aTTecTaluu

Bua npo MEXKXyTOYHOM arrecTaluu JK3aMEH JK3aMEH

4.2.2 JleKUHOHHBIE 3AHATHSA
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Tabmua 3. JIeKImoHHbIE 3aHATUSA

Ne i/

Tema

['eomeTpuueckas Kpuctayuiorpadus.

Pemerku bpasa.

CaoiicTBa 00paTHO PEIIETKH.

OCHOBBI 3aKOHBI KpUCTAJIJIOXUMHUH.

du3nyeckue CBOMCTBA HACAIbHBIX KpUCTAJJIOB M1 CUMMCTpUA

CBs13b CHMMETPHUH B (PU3NYECKUX CBONCTB KPUCTAJLIOB.

®duznyueckre CBOMCTBA OMKUCHIBAEMbIE TEH30paMU HYJIEBOTO, IEPBOr0, BTOPOTO, TPe-
THEr0 U YETBEPTOTr'O PAHIOB.

4.2.3.IlpakTnyeckne 3aHATHS (CEMUHAPDbI)

Tab6muma 4
No Tema
1 | Onpenenenrie mapaMeTpoOB CHEIUATBHBIX BUJIOB CBETOBON MUKPOCKOITUHU
2 | UccnenoBanue AUCIOKAIIMM B MOHOKPUCTAIUTMYECKUX CTPYKTYpax
3 | UccnenoBanue MUKPOCTPYKTYPBI MOJTUKPUCTALTNYECKUX MATEPUAIIOB.
4 | OnpeneneHue TONIUHBI TOHKUX TUICHOK M 3MHUTAKCUATIBHBIX CI0EB ONTHYECKHUMH Me-
TOAAMHU
5 | Onpezenenue yriioB MKy rpaHs MU KpUCTANIOB TOHUOMETPUYECKUM METOJIOM
6 | JdudiekTpuueckue CBOMCTBA CErHETOAIEKTPUUECKUX KPUCTAILIOB
7 | IIpe303J1€KTpUYECKHE CBOMCTBA KPUCTAILIIOB

4.2.4.J1aGopaTopHble padoThI He IPeyCMOTPEHbI M0 Y4eOHOMY IJIaHy

4.2.5. CamocTosiTe/IbHOE N3YUYeHHE Pa3/iesIOB AU CHHUILIMHBI.

Ta6ﬂnua 4 CaMOCTOSITEIIEHOC HN3Y4YCHHUC PA3aCIOB JUCIHUIIIIMHBI

l'fjil Bonpockl, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yUEHHE
1 Kpucramnmueckoe coCcTosiHIE BEIIECTB
2 Kpucramnorpadudeckue Kiaccsl CHMMETPUH
3 Kpucramnorpagpuueckue kareropum, CHCTEMbl 1 CHHTOHUHT
4. Kpucrannorpaduyeckue cucteMbl KOOPAUHAT
5 Pemerku bpaga. Yetkipe Tumna pemerok bpasa
6 AHTUCUMMETPUS B KpUCTAIIIAX.
7 Tunel CTPYKTYp KPUCTAIIIOB
8 O6pazoBaHue TBEPbIX PACTBOPOB BHEJPEHHUS U 3aMEIICHUS B KpHUCTaIaxX
9 MatpuyHoe npeJicTaBieHue IPeodpa3oBaHue CUMMETPUHN B KPUCTAILIAX
10 CkansipHble U BEKTOpHbIE (pU3MUecKre CBONCTBA KPUCTAIIOB
11 du3nyeckre CBOWCTBA OMKChIBAEMbIE TEH30POM BTOPOT'O paHra
12 ®u3nyeckre CBOMCTBA OMUCHIBAEMbIE TEH30POM BTOPOT'0O 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/17.htm#kn
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/b.htm#BM4b
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13 ®du3nuecKre CBOWCTBA ONMCHIBAEMbBIE TEH30POM TPETHETO paHra

14 DU3NYECKHUE CBOMCTBA ONMMCHLIBAEMEIS TCH30POM YCTBCPTOI'O paHTa

5. OueHouyHble MaTepUAJIbI ISl TEKYLIEro U py0esKHOro KOHTPOJISI yCIIeBaeMOCTH

U IPOMEKYTOYHOM aTTecTANNU
5.1.0ueHoYHBbIe MaTEPHAJIBI JJIS1 TEKYLIEr0 KOHTPOJIS YCIIeBAEMOCTH.

Texkymuii KOHTPOJIb YCBOEHHUS TPOrPaMMHOI0 MaTepualla U IpOMEKyTOUHasl aTrrecTa-
1Sl CTYACHTOB, U3ydaroluX Kypc « PU3nKa KOHICHCUPOBAHHOI'O COCTOSHUS OCYILECTBIIS -
eTcs B paMKax OaJlJIbHO-PEHTUHTOBOM CHCTEMBI 00YUJaIOLINXCs, pa3padOTaHHOM U BHEIPEH-
HOM B pakTuky aeareiabHocTd KBI'Y. Ilonoxenue o 6amibHO-peHTHHIOBOM cucTeMe at-
tectaiuu odydatonxcsi B KBI'Y pa3merieno Ha caiite kbsu.@mail.ru JlokansHble HOpMa-
tuBHbIE akThl KBI'Y. TectoBbie 3aanus no auciuuiuinae « @u3nka KOHJIEHCUPOBAHHOTO
COCTOSIHMSI» HaxoJsaTcs Ha caiite open kbsu.ru o agpecy htt:open.kbsu.ru/moodle/course/
view.php?id

OCHOBHBIMH LENSAMH OAJIIIBHO-PEHTUHTOBOM CUCTEMBI aTTECTAIH SBIISIOTCS:

- CTUMYJHMPOBaHHE CHUCTEMATUYECKON KOHTAaKTHOW M CaMOCTOSITENIbHOM paboThl CTy-
JICHTOB;

- CHIDKEHHUE pOJIM CYOBEKTHUBHBIX (DaKTOPOB B IMPOLIECCE MPOBEACHHUS aTTECTAllMOH-
HBIX MEPONPUATHI;

- MIOBBIILIEHUE COCTA3aTENIBHOCTH B 00pa30BaTEIHLHOM MIPOLIECCE;

- OIPEJEIIEHNE PEUTHHTIA CTY/IEHTa B COOTBETCTBHUHU C €r0 JOCTHXKEHUSIMU;

- obecrieyeHre CHUCTEeMAaTHYeCKOTO KOHTPOJIS KadecTBa OOY4YEHMsI B COOTBETCTBUU C
TpeboBanusiMu  DeiepaibHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO
oOpa3oBaHwUs.

bannbHO-pedTHHIOBasE cUCTEMa aTTECTAllMM CTYJIEHTOB IIpelyCMaTpUBaEeT MPOBEE-
HUE KOHTPOJBHBIX MEPOINPUSATHI MO JOrMYECKU 3aBEpIIEHHBIM OJI0KaM, IIUKJIaM, pa3ziesam,
a TaKkKe MPOMEXYTOUYHAs aTTecTauus B GopMe 3K3aMeHa W/Wiu 3auyeta (IuddepeHIMpoBaH-
HOTO 3a4eTa).

[To maucrumiune «®Pu3nKka KOHJCHCUPOBAHHOIO COCTOSHHS» TMPOBOAATCS OalIbHO-
PEUTHHIOBBIE KOHTPOJIbHBIE MEPONPHUATHS, BKIIOYAIOIINE MPOBEACHNUE KOJUIOKBUYMa B YCT-
HOW (opMe M KOMIBIOTEPHBIC TECTUPOBAHUE CTYJCHTOB. B pamkax OayuibHO-pEeHTHHTOBBIX
CUCTEMax aTTeCTallMu CTYJEHTOB MPEAYCMOTPEHbI MEPhI, CTUMYJIUPYIOLINE MTOCEIICHUS 3aHs -
TUi cryAeHTaMu. OlEeHKa yCIENIHOCTH OCBOEHUS NPOrpaMMHOrO Marepuaja CTyIAEHTaMH
MPOBOUTCS 110 MHOTOOaBHOM 1iKase (100 6.)

Jlnist onpenieneHust KayecTBa OCBOSHHSI O0yYaloIMMHCS y4eOHOro MaTepuaia 1o Juc-
LUUIUIMHE UCIOJIB3YIOTCS CIEAYIOIINE OLICHOUYHbIE CPEJICTBA, IPUBEACHHbIE HIXKE.

Ne On Kparkas xapakrepuctuka oiie- [IpencraBnenue oueHoOY-
Il | €HOYHbIE HOYHOTO Cpe/CTBa HOTO cpeficTBa B hoHIe
/m | cpencTBa

1| Kou- CpenctBa KOHTPOJISL YCBOCHHUS  yueO- Bonpocsl 110 TeMam

JIOKBUYM | HOTO MaTepuaia TeMbI (AUIAKTUICCKOM
€IMHUIIBI), OPraHU30BaHHOE KaK yueOo-
HOE 3aHfATHE B BHJIE coOeceqoBaHUE
npenojaBaress ¢ 00yJaronMMHUCs

2 Tecr Cucrema craHAapTU3MPOBAHHBIX 3a7a- | DOHA TECTOBBIX 3aJaHUM pa3me-
HU, MO3BOJIAIONIAs aBTOMATH3MPOBATh | IIEHBl Ha  00pa3oBaTeIbHOM
nporenypy u3Mepenus: ypoBHs 3Hanuii u | moprane KBI'Y  http://open.kb-

yMEHHU 00ydaromerocs su.ru/moodele/course/view.php?
1d=4295/
Moru- IeneBast moaOOpKa MaHHBIX, XapaKTePH-
BaIus 3YIOIMUX YIeOHYI0 aKTHBHOCTh M MOTH-

(JIMYHOCT- | BaIMIO OOYYAFOIIMXCS



http://open.kbsu.ru/moodele/course/view.php?id=4295/
http://open.kbsu.ru/moodele/course/view.php?id=4295/
http://open.kbsu.ru/moodele/course/view.php?id=4295/
mailto:kbsu.@mail
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HOE  OT-
HOIICHHE)

5.1.1. KosunoxkBuym

B cemectpe npoBosTCs 3 KOJUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCA 10 8 OAJIOB KaXkKIbIH.

Bonpocuwi, évitnocumsie na konnoxeuym (OlIK-1, [IK-1)
Iepewiit konnoxkeuym

CrpyKTypa KpucTajljga U IpOCTPaHCTBEHHAs PEILIETKA.
CHMBOJIBI Y3II0B, PAIOB ¥ TPAHEN B KPUCTAJIUIMYECKOM MHOTOTPAHHHUKE.
Kpucrannorpadudeckne npoeKIyu.
DNEMEHTBI CHMMETPUH KPUCTAIUNINYECKUX CTPYKTYP
DneMEHTHl CUMMETPUH KPUCTAININYECKUX MHOTOIPAaHHUKOB
Pemetku bpasa.
Ooparnas perierka. OCHOBHBIE CBOMCTBAa 00paTHON PELIETKH.
Kpucrannorpagpuyeckne kaTeropu, CHHTOHUU U OCH KOOPAMHAT.
OcHOBHbBIE YpaBHEHUS AUDPaAKIHH.

. MeTo1 opoIIKOB.

. Meron BpallieHUss MOHOKPUCTAJLIA.

. DIIEKTPOHHAs1 MUKPOCKOIUS.

S Ao e

—_ = = \O
N = O

Bmopoi konnoxkeuym
1. ATOMHBIE 1 MOHHBIE paanychl. KoopuHAIIMOHHOE YMCIIO U KOOPAMHALIMOHHBIH
MHOTOTpaHHHUK.
DHeprus CBs3U.
Turmel cBsI3ei B CTPYKTypax.
Knaccudukarus nepexros.
Jucnokamumu.
Touensie nedexrsl. edexrsl no @penkemnto u LLoTTkw.
PaBHOBeCHas1 KOHIIEHTpAIUs TOYCUHBIX Je(eKTOB (1eeKThI M0 DPEHKEIO - BHIBO).
PaBHOBecHast KOHLIEHTpaIHs TOUeUHBIX JepekToB (nedekTrl mo LIoTTKu- BBIBOX).
Kontyp u Bextop broprepca.
0. IInoTHemas ynakoBKa B CTPyKTypax.
1. Ilpenen yCcTOMYMBOCTH CTPYKTYP.

el IR

Tpemuit Konnokeuym
Kpucrannorpadudeckue cucTeMbl KOOPAUHAT.
Ckansipaple (PU3UYECKHE CBOWCTBA.
OCHOBHOM 3aKOH KPUCTATTO(PHU3HUKH.
[Tpunmun cynepnosunuu Kropu.
[MuposnexTpuueckuii 3PQexT.
VYkazarenbHasi IOBEPXHOCTh MUPOIIEKTPUUECKOTO KOIPPUIMEHTA.
JIM3IIeKTpUYECKUE CBOMCTBA KPUCTAILIOB.
I'eomeTpuyeckas HHTEpIIpeTaLns TEH30pa AUIIEKTPUUECKON MPOHUIIAEMOCTH.
MarpuuHnsie npeAcTaBiIeHUs IpeoOpa3oBaHU CHUMMETPHH.
. MarHuTHbI€ CBOMCTBA KPUCTAILIIOB.
. TernonpoBOgHOCTE.
. [Ipsimoit u oOpaTHBIN Mbe303PEeKT.
. Tenzop Mexanudeckoil nedopmanuu.
. [Ibe3oanexrpuueckuii 3pdext. [Ibe303mexkrpuueckuii 3pdext B KBapIie.

S Ao

—_ = = = = \©
A WD~ O

Pexomenoauuu npu no02omoeke K Koa10Keuymy



L4 npopa60TaTb KOHCIICKTBI J'IeKLII/Iﬁ I10 BOIIPpOCaM KOJIJIOKBUYMaA,

13

® [IPOYUTATH OCHOBHYIO U JIONOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYO MO

HN3y4acMbIM BOIIPpOCaM;

¢ OTBCTUTH HAa BOIIPOCHI KOJIJIOKBUYMA,

® [IpH 3aTPyJHEHUSX, IPOKOHCYJIBTUPOBATHCS C IPEIO/IaBATEIEM.

Kpumepuu oyenusanusn

BOIPOCHI

MyCKAaeT HETOYHOCTHU
B OTBETE Ha BOIPOC

€ro, IoIyckas HE-
KOTOpPBIC HETOYHO-
CTH B OTBETC Ha

Onenka
HeynoBiieTBOpUTEIBLHO | YIOBJIECTBOPUTEIbHO XOpOoLIo OTJIUYHO
2 das1a 4 0a1a 6 0as10B 8 oass10B
CryneHt He 3HaeT 3Hauu- | CTyAeHT nmoBepx- | Cryzent xopomo | CTyJeHT B IOIHOM
TEJIBbHOM 4acTH BOIIPOCOB, | HOCTHO 3HAET BOIPO- | 3HACT  MaTepHar, o0beMe 3HAeT Mare-
JIOTTYCKAeT CYIIECTBEHHBIC | Chl KOJUIOKBUYMa, J0- | TPAMOTHO H 1O Cy- | prall, PaMOTHO U 0
OMMOKH B OTBEIaX Ha IIECTBY  M3JIaraer | CyLIeCTBY W3jaraet

ero, He JOITyCKas Cy-
IIECTBEHHELIX HETOY-
HOCTEH B OTBETE Ha

BOIIPOC BOIIPOC.

Memoouueckue pexkomeHOauuu no NOO20MO6Ke K KOILIOKGUYMAM

[Tpu moAroToBKe K KOJUIOKBUYMAaM IO JUCHUILIMHE HEOOXOAMMO HCIIOJIb30BaTh CO-
OTBETCTBYIOLIUE pa3/iesibl OCHOBHOM M JOIMOJIHUTENIBHOW JUTEPATypPbl, PEKOMEHIOBAaHHOMN
JIEKTOPOM Ha MEPBOM 3aHATUU MO JUCUUIUIMHE. 3HAUUTENbHYIO IIOMOUIb B MOJTOTOBKE K
KOJUIOKBUYMY MOTYT OKa3aTh 3amuCH (KOHCHEKTHI) JIEKIHH, KOTOpbIe MPOBOJIWINCH BO
BpEMs ayIUTOPHBIX 3aHATHI MO JUCUUILIMHE. B KOHIE Ka)KI0M TEMBbI 110 JAHHON JTUCIIUILIM -
HE CTyJEHTaM IpPeIararoTcsi KOHTPOJbHBIE BOIPOCHI, KOTOPhIE KPAaTKO pacCMaTpHUBAOTCA
nocJye JEKIUK 1 0oJiee JeTalbHO pa3doUparoTcs Ha MPAKTUYECKHUX 3aHATHAX. [Ipu moaroros-
K€ K OYepeJHOMY KOJUIOKBUYMY II€JIeCOO00pa3HO o0pamarbcsi K STUM KOHTPOJIBHBIM
BOIpOCaM, a TaKkKe Lenecoodpa3Ho oOpamaThCsi K MHTEPHET pecypcaM IO JaHHOW IHc-
LUIJIMHE, KOTOPbIE PEKOMEHI0BAHBI IIPEMNOIaBATENIEM B HAYaJIe U3yYCHUS JUCLUILIUHBIL.

IIpy noAroToBke K KOJUIOKBUYMY PEKOMEHAYETCs IOCELIEHUE KOHCYJIbTAllUui, IIpo-
BOJAMMBIX IIPENoAaBaTesieM, a Takke oOpalleHue K caiity mnpenogasatens. CTyJeHTbl depes
WHTEepHET UMEIOT AOCTYH K Y4eOHO-METOANYECKHM H3aHUsIM B BelyluX By3ax Poccum.

Kpurtepun onieHMBaHUA HA KOJJIOKBHYMAX

Bo Bpems ycTHOro omnpoca Ha KaxJ10M KOJUIOKBUYME CTYJEHT MOKET IOJy4uTh 10 15
6amoB. [Ipu sTOM onieHuBaeTcs :

- BJIQJICHUE TEPMUHAMHU, IMOHATUAMH, PUHLMIIAMA TEPMOAUHAMUKH TUCIEPCHBIX CH-
CTEM;

- ICHOCTb, YETKOCTb U JI0KA3aTEIbHOCTb U3JI0KEHHUsI OTBETOB HA BOIIPOCHI;

- CHCTEMHOCTb 3HaHUI, YMEHHUI 1 HaBBIKOB I10 TEME.

I1o uToram ycTHOro OIpoca Ha KOJUIOKBUYME CTYJICHTY BBICTABIISETCS :

a)14-15 6annoB, eciu BiageeT B MOJTHOM 00beMe MPOrpaMMHBIM MaTepUaioM, BbIHE-
CEHHBIM Ha KOJIJIOKBHYM, JIOCTATOYHO TTTyOOKO OCMBICITUBAET TeMy (pa3fielt), HCUepIbIBAIOIIe
OTBEYAET HAa BCE BOMNPOCHI, BBIACISAET MPU 3TOM CaMO€ CYLIECTBEHHOE, YMEET aHAIU3HPO-
BaTh, CPABHUBAET, KJIACCU(PHUIMPOBATH, 0000IIATh, KOHKPETU3UPOBATh U CHCTEMATU3UPOBATH
MIPOrpaMMHBIN MaTepua, 4eTKO (GOPMUPYET OTBETHI;

0)12-13 GamnoB, ecinu BiajeeT yueOHbBIM MaTepHaIOM, BBIHECEHHBIM Ha KOJUIOKBUYM
MIOYTH B IOJIHOM 00beMe (MMEITCS MpoOeNbl B 3HAHUAX TOJIBKO B HEKOTOPBIX, OCOOEHHO
CJIOKHBIX BOIIPOCAX); CAMOCTOATEIBHO U OTYACTU IIPU HABOAIIMX BOIPOCAX JACT MOJTHOLEH-
HbIE OTBETHI Ha BOIIPOCHI; HE BCErJa BbIAESAET HauloJiee CYIIECTBEHHOE, HE JOMYCKaeT ce-
PBE3HBIX OLIMOOK B OTBETAX.
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B)9 — 11 GannoB, ecnu BiIaileeT OCHOBHBIM 00bEMOM 3HAHUH MO TeMaM KOJUIOKBHYMa,
MMPOABJIACT 3aTPYAHCHUA B CaMOCTOATCIIBHBIX OTBETaxX, JOIMYCKACT HCETOYHBIC q)OpMy.]'II/IpOB-
KH, B TIPOIIECCE OTBETA JOMYCKAeT OIMUOKH IO CYIIECTBY BOMPOCA.

r)5-8 6aIoB, €ciu He OCBOMJI 0053aTeIbHBII MUHUMYM 3HAHUW TpeIMeTa, He CIOCO-
OCH OTBETHTH Ha BOMPOCHI JaKe MPU JOTIOJTHUTEIHHBIX HABOSIIUX BOIPOCAX.

}I)CCJ'II/I OTBEThI CTYJACHTA I10 y‘-Ie6HI)IM MarcpHralia KOJJIOKBUyMa OCHHUBAKOTCA KOJIU-
4ecTBOM OallJIoB MeHee 4, TO CTyIeHTY BhIcTaBiseTcs ) 6anios.

5.1.2. TecToBbIe 3aJaHusI 110 JUCHUILIHHE
O0pa3ubl TeCTOBBIX 3aJaHUI
V1: 1. Kpucrannorpagpus
V2: CtpykrypHas KpucTaymorpadus
S: Ilpu (ha3oBOM mepexoie MepBOTo pojaa CKAYKOM MeHsieTcs ### ponu3BoAHAsT CBOOOTHOM
SHEPTrHH.
+: nmepBas
S: Ipu dazoBoM mepexojie BTOPOTro pojia CKAauKoOM MEHsIETCs ### pon3BoiHast CBOOOJHOM
SHEPIHUH.
+: BTOpas
S: Monugukaruu, o0pasyrommecs Ipu NoIUMophu3Me Ha3bIBAIOT. .
- TIOJIUTPOTINYECKUMU
+: aJUIOTPONMYECKUMU
- TTOJTUTHITHBIMA
S: B kpucTamuiax ogHOM U TOH ke MOAM(DUKALIMU TaHHOTO BEIIECTBA YIIIbl MEXKIY
COOTBETCTBYIOIIMMU T'PaHSMU MPU JAHHOM TeMIiepaType U JaBICHUU OCTAIOTCA ...
-: pa3HO
+: IOCTOSTHHOMN
-1 OCTPBIMH
- TYTIBIMA
S: MoHOKpHCTaIT XJI0pU/a HaTpUsi UMEET BHELIHIO GopMY ...
-1 OKTa’pa
+: kyOa
-1 TeTpasIpa
-1 Iudapa
-: TeKcasfipa
S: NaCl umeer ... aieMeHTapHYI0 SYEHKY
+: 'K (rpaneueHTprpoBaHHas KyOudyeckas)
: OLIK (oO0beMHOIICHTpHpOBaHHAs KyOudeckas)
: I'TTY (rexcaroHasibHas MJIOTHOYIAKOBaHHAs)
: TPUTOHAJIBHYIO
: TETparoHaJbHYIO
S: AnMa3 UMeeT ... KpUCTAJUIMUECKYIO PELLIETKY
+: I'IK (rpaneueHTprpoBaHHas KyOudyeckas)
: OLIK (oO6beMHOIICHTpHpOBaHHAs KyOudeckas)
: I'TTY (rexcaroHasibHas MJIOTHOYIAKOBaHHAs)
: TPUTOHAJIBHYIO
: TETparoHaJbHYIO
S: Metasuibl cO CTPYKTYpOU THIIA MEAU UMEET ... KPUCTAJUINYECKYIO PELIETKY
+: I'IK (rpaneueHTprpoBaHHas KyOudyeckas)
: OLIK (0ObeMHOLICHTpHpOBaHHAs KyOudeckas)
: I'TTY (rexcaroHasibHas MJIOTHOYIAKOBaHHAs)
: TPUTOHAJIBHYIO
: TETparoHaJbHYIO



S: MeTasuibl co CTpyKTYpOU THIIa MAarHUil UMEET ... KpUCTAUTMYECKYIO PEIIeTKY
-: THK (rpanenieHTpupoBaHHas Kyouueckas)

-: OLK (00beMHOLIEHTpUpPOBaHHAsL KyOudeckas)

+: reKcaroHaJIbHYIO

-: TPUTOHAJIBHYIO

-1 TETParoHaJIbHYIO

S: MeTauibl co CTpyKTYpoOi THIA BOJIb(paMa UMEET ... KPUCTAIUIMYECKYIO PELIETKY
-: THK (rpaneneHTpupoBaHHasi Kyouueckas)

+: OLIK (00beMHOIIeHTpHpOBaHHAs KyOHuUecKas)

-: FeKCAarOHaIbHYIO0

-: TPUTOHAJIBHYIO

- pPOMOHYECKYIO

S: KpemHMii UMeeT ... KPUCTAITMYECKYIO PEIIETKY

+: 'K (rpaneuneHTprpoBaHHas KyOudyeckas)

: OLIK (0O0beMHOIICHTpHpOBaHHAs KyOudeckas)

: I'TTY (rexcaroHasibHas MIIOTHOYIAKOBaHHAs)

: TPUTOHAJIBHYIO

: TETparoHaJbHYIO

S: I'epmanuii UMEET ... KPUCTALIHUECKYIO PEIIETKY

+: 'K (rpaneueHTprpoBaHHas KyOudyeckas)

: OLIK (0O0beMHOLICHTpHpOBaHHAs KyOudeckas)

: I'TTY (rexcaroHasibHas MIIOTHOYIAKOBaHHAs)

: TPUTOHAJIBHYIO

: TETparoHaJbHYIO

S: I'paduT UMeeT ... KPUCTATITUYECKYIO PEIIETKY

-: THK (rpanenieHTpupoBaHHas Kyouueckas)

-: OHK (0O0beMHOLIEHTpUpOBaHHAsL KyOudeckas)

+: reKcaroHaJIbHYIO

-: TPUTOHAJIBHYIO

-1 TETParoHaJbHYIO

S: MoHOKpHCTaIIT aliMa3a UMEeeT BHEIIHIO (GopMmy ...
-: TeKcasfipa

-: OKTad/pa

-1 KybOa

+: TeTpasapa

-1 IUdIpa

S: Onepanueit ciMMeTpHH Ha3bIBAIOT OMEPALHUIO ... TOUKHU C JPYTOM TOUKOM.
-1 COMOCTAaBIICHUS

+. COBMCILICHUSA

-: pa3beIUHEHNE

S: BooOpaskaeMblii reOMETpUYECKUI 3JIEMEHT, C TOMOIIBI0 KOTOPOTO OCYIIECTBISAETCS
oreparysi CAMMETPHI Ha3bIBAETCA ...

+: BIIEMEHTOM CUMMETPHH

- IJIOCKOCTBIO CUMMETPHUH

-1 OCBIO CUMMETpHUN

-1 LIGHTPOM CUMMETPUU

S: IT1ockoCTh 36pKaIbHOTO OTPAKEHUS, OCYIECTBIISIONIAS COBMEIIEHUE CUMMETPUYHO
PaBHBIX TOYECK HA3BIBACTCA ...

-1 INIOCKOCTBIO CKOJIB3SLIETO OTPAKEHUS

+! IITOCKOCTBIO CUMMETPHUH

-1 OCBIO CUMMETpHUN

-: ’THBEPCUOHHOW OCHIO CHMMETPHH

15



16

- HEHTPOM CHUMMETPHUU
S: Ock, pu MOBOPOTE BOKPYT KOTOPOM HA HEKOTOPBINA ONPEIETECHHBINA YTOJI, TPOUCXOIUT
COBMEIIICHUE CUMMETPUYHBIX TOYEK, HA3BIBAIOT ...

-! INIOCKOCTBIO CKOJIB3SLIETO OTPAKEHUS

-: INIOCKOCTBIO OTPaKCHUS

+: OCBbI0 CHMMETPHH

- ”HBEPCUOHHOU OCBIO CUMMETPUHU

-: IICHTPOM CUMMETPUU

S: [Topsinok BO3MOXKHBIX OCEW BpallleHUsI N B KPUCTAJIAX CTPOro O'PAHUYEH U COCTABIISET ...
-1 1,2,.,3,4,5,.,6

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

-1,2,,3,4,7

S: lHBEpCHOHHBIMU OCSIMM N-T'0 MOPSIIKA HAa3bIBAIOT OCH, COUETAIOLINE COBMECTHOE JEICTBHE
MTOBOPOTHOM OCH TOTO e MOPsIJIKA C ...

-1 INIOCKOCTBIO CKOJIB3ALIET0 OTPaKEHUS

- TJIOCKOCTBIO OTPaXKEHHUSI

-1 OCBIO CUMMETpHUU

+: IEHTPOM CHUMMETPHH

-1 INIOCKOCTU CUMMETPUHN

S: LlenTpom cuMMeTpuu (IEHTPOM MHBEPCUH) Ha3bIBAETCS 0c00asi TOUka BHYTPH (PUTYpHI,
XapaKTepU3yIOIascs TeM, UTo J1ro0as mpsimasi MPOBECHHAs Yepe3 LIEHTP CUMMETPHH,
BCTpPEYAET OJIMHAKOBBIC TOUKH (DUTYPHI IO 00€ CTOPOHBI OT IIEHTpa Ha ### pacCTOSTHUSX.

+: paBHBIX

S: CuMMeTpuM B KpUCTaJNIaX PACHpPEEAIOTCSA Ha ... CHHTOHHUH.

6
+:7
-5
-8
-3
S: MHnexcsl y3na, HanpaBJIeHUs U ITIOCKOCTH POCTPAHCTBEHHOHN PENIeTKA 0003HAYAFOTCS ...
nudpamu.
+:4
+:3
-2
-6
-5
S: CuMBOI y371a KPUCTAIITMYECKON PelIeTKH 0003HA4a0TCS ... CKOOKaMH.

-2 KpYTJIBIMH

-: KBaJIpaTHBIMU

+: IBOWHBIMU KBa/IPATHBIMA

-: purypHbIMH

- YTIIOBBIMH

S: CuMBOII HanpaBJIeHUs! KPUCTAITMUECKON pelIeTKH 0003HaYatoTCs ... CKOOKaMH.
-2 KpYTJIBIMH

+: KBaJpaTHBIMU

-: TBOMHBIMH KBaJJPaTHBIMHU

-: purypHbIMH

+: YIIIOBBIMU

S: CMMBOJI IJIOCKOCTH KPUCTAIUTMYECKON PelIeTKH 0003HAYAOTCS ... CKOOKaMHU.
+: KpYTJIBIMHU



-1 KBaJpaTHBIMH

-: TBOMHBIMH KBaJIPaTHHIMHU

+: purypupiMu

- YTIIOBBIMH

S: B xpucramiorpaduu cumBosioM [[mnp]] 0003HAYAIOT ...
- TUTOCKOCTh

+: y3€1 B pelIeTKe

-: HaTIpaBJICHUE B PEIICTKE

-: CEMEMCTBO SKBUBAJICHTHBIX HAIPaBJICHHUH

-1 CEMEMCTBO YKBHBAJICHTHBIX TIOCKOCTEH

S: B xpucramiorpaduu cumMBOJIOM [mnp] 0003HAYAIOT ...
-2 TUTOCKOCTh

-1 y3€JI B pelIeTke

+: HampaBJIEHUE B PEMIETKE

-: CEMEMCTBO SKBUBAJICHTHBIX HAIPaBJICHHUH

-1 CEMEMCTBO YKBUBAJICHTHBIX TIOCKOCTEH

S: B kpuctamiorpadguu cumMBoioM <mnp> 0003HAYaloT ...
-2 TUTOCKOCTh

-1 y3€JI B pelIeTke

-: HaTIpaBJICHUE B PEIICTKE

+: CeMeNCTBO HKBUBAJICHTHBIX HAPaBICHUH

-1 CEMEMCTBO YKBHBAJICHTHBIX TIOCKOCTEH

S: B xpucramnorpaduu cumsonom (hkl) o6o3nauaror ...
+! ITOCKOCTh

: y3€Il B pelieTke

: HATIPaBJICHUE B PEIICTKE

: CEMENCTBO SKBUBAJICHTHBIX HANPaBICHUN

: CEMEWCTBO PKBHBAJICHTHBIX INIOCKOCTEH

S: B xpucramnorpaduu cumoniom {hkl} o6o3Haqaror ...

: TUIOCKOCTh

: y3€ll B pelieTke

: HATIPaBJICHUE B PEIICTKE

: CEMENCTBO SKBUBAJICHTHBIX HANPaBICHUN

+: CeMeNCTBO HKBUBAJICHTHBIX IIOCKOCTEH

S: CMMBOJI COBOKYITHOCTH CUMMETPHYHO SKBUBAJICHTHBIX HAIPABICHUN KPUCTAIUTMYECKON
pemeTkn 0003Havar0TCs ... CKOOKaMH.

: KpyTIBIMU

: KBaJIpaTHBIMHU

: IBOMHBIMU KBaJIpaTHBIMHU

: purypHpIMH

+: yIIIOBBIMU

S: CMBOJIBI HAaIIpaBIICHUE U THIOCKOCTH JUISI TPUTOHAIBHON M TeKCaroHaIbHON CHHTOHUH
(cumBosiel Muiiepa-bpass) o0o3HauaroTes ... nuppamu.
+:4

-3

-2

-6

-5

S: EnuHu4HO# rpaHbio Ha3bIBaeTCs IPaHb KPUCTAILIA, IEpeceKarolas OCH KOOpIMHAT Ha
PacCTOSHUM ... (B OCEBBIX MacCIITa0HBIX) OTPE3Ka OT Hayaja KOOpAHUHAT.
+: 0JTHOTO

-: IBYX

17
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-1 Tpex
-1 IIECTH
S: IIpocToii nneanbHOM HopMoii KprcTaia Ha3bIBAETCS MHOTOIPAHHUK, BCE TPAHU KOTOPOTO
MO>KHO MOJYYHUTb U3 ... C IOMOIIBIO TPE0Opa30BaHNl CUMMETPUU JAHHOTO KpHUCTaslIa.
+: 0HOM IrpaHu
- COBOKYITHOCTH I'paHEN
-: IBYX T'paHen
- TOYEYHOU TPYTIIIHI
S: Jlng noctpoeHus crepeorpaduieckoil MpoeKnu, Ha cepbl MPOSKIMH, TOUKa 3PEHUS
pasmeraercs ...
-1 Ha CEBEPHOM II0JIIOCE
-: Ha F0)KHOM TIOJIIOCE
+: Ha I0’)KHOM U CEBEPHOM IIOJIIOCAX
MeTtoauyeckue peKOMeH/IAINH 110 NOATOTOBKE K TeCTHPOBAHUIO

OcCHOBHBIE PEKOMEHAALINN, U3JI0KEHHBIE BBILIE JUISI TMOATOTOBKH K KOJUIOKBHyMaw,
OCTalOTCS B CHUJIE U JIJISl TOATOTOBKHU K TECTHPOBAHUIO (HMCIOJIb30BAaHNUE PEKOMEHAYEeMOM JIH-
TEPATypbl, KOHCIIEKTOB JIEKLIUU, METOJUYECKHUE YKa3aHHsl, MHTEPHET-PECYPCHI, KOHCYJIbTAIIUH
y mpernojiaBates u ap.).

CryneHTtaM, U3ydaroluM JaHHbIN Kypce, MPEIOCTaBIISAETCS BOZMOKHOCTh MHOTOKpAT-
HOTO pelIeHHs TECTOBBIX 33JaHUN W MOJYYUTh OLIEHKY YPOBHS CBOMX 3HaHUU. B Teuenuu e
CeMecTpa CTYAEHTHl TPHXKIbl TECTUPYIOTCS MO AMCLUIUIMHE (depe3 kaxkaas 1/3 cemectpa).
CTyneHTsl IMEIOT BO3MOXXHOCTh, TOCIE MPOUEAYPHl PETUCTPALMH, MPOWTH OHJIANH - Te-
CTUPOBAHUE, B TOM YHCIIE B PEKUME CAMOKOHTPOJIS.

Kpurtepun ¢popmMupoBaHus OleHOK (0aJ/10B) 110 TECTOBbIM 32IAHUAM.

[To pe3yabpTaTamM KakJ0ro TECTUPOBAHUS CTYAECHT MOXET MOJYYUTh 10 5 OanoB (Bce-
ro 15 6ayuioB B TeUueHHE CEMECTpa).

ITpu 5TOM CTyZIEHTY BBICTaBIISIETCS:

5 6amtoB mpu npaBwiIbHOM BbITofHeHUH 91-100% oT 00mIero uncia TECTOBBIX 3aja-

4 6amra ipu 81-90%

3 6anna mpu 61-80%

2 6ama pu 36-60%

[Tpu xonmuyecTBe MPaBUIBHBIX pelieHnid MeHbie 36% OT 00IIero ynucia TeCTOBBIX 3a-
JAaHUH CTYJICHT HE ToJTyJaeT 0asuioB.

Kpurtepun onneHMBaHus MOTHBALUMHU (JUMYHOCTHOTO OTHOLIEHMS)

B Tedenne cemectpa TpmKabl (d4epe3 KakI0€ TPETh CEMECTpa) MPOBOJAUTCS OIEHUBA-
HUE MOTHBAIMKM (JIMYHOCTHOTO OTHOIICHHs) OOYy4Yalomerocss K OCBOCHHUIO MPOrPaMMHOTO
Marepuaia no gucuuiuinee. [Ipu 3TOM CTyIEHT MOKET MOJYyYHTh COOTBETCTBEHHO 3,3 u 4
6amioB (Bcero 10 GammoB 3a cemecTp). bamipl BHICTaBIAIOTCS MPENOJABATEEM C YYETOM
y4eOHOW aKTUBHOCTH 00YYaloMIErocs, B TOM YHCIIC CBOCBPEMEHHOTO BBHITIOJHEHUS KOHTPOJIh-
HBIX MEPOIPHUATHHA, MO WTOTaM KOHTAaKTHOW paloThl C MperojaBaTeNeM, MpPeICTaBICHUE
pedepaToB, 3cce U IPYTUX MaTepUaIoB MPETOIaBATEIIO.

[Tocne xaxmoro srama (Bcero 3) OarsIbHO-PEHTHHIOBOM aTTECTAllMU TPEIOo/1aBaTeNb
MIPUHUMAET PEIICHUE O BBHICTABICHWH YKa3aHHBIX OamwioB (3,3 u 4 M0 NMPUHIMITY 3a4TEHO -
He3auTeHo 0e3 repexojia K MeHbIINM IHdpam).

5.2. IlpomeskyTOUHAs aTTeCTALMSA
IIpuMepHBbIii IepeYeHb BONPOCOB, BBIHOCHUMbIX HA IK3aMeH
no AucuuIInge (Moayas) (kontposnupyembie komnereHuu OIIK-1, ITK-1)

1. Crpykrypa KpucTajia U IpOCTPAHCTBEHHAs PEILETKA.
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MaruuTHble CBOMCTBA KPUCTAJLIOB.

CHMBOJIBI Y3II0B, pAJIOB U IpaHel B KPUCTAJUIMYECKOM MHOTOTPAHHUKE.
JlM3nexTpruueckrue CBOMCTBA KPUCTAIIIOB.

Kpucrannorpagudeckre mpoexIuu.

[MuposnexTpuueckuii 3PQPexT.

DneMeHTbl CUMMETPUH KPUCTAUNINYECKUX CTPYKTYD.

OcHoBHOM 3aKk0H KpucTamutopu3uku. [Ipuauun cynepnosunuu Kropu.
DeMeHTbl CUMMETPUH KPUCTANTNYECKUX MHOTOTPAaHHUKOB.

I'eomeTpryeckas HHTEpIIpETALUs TEH30pA AUIEKTPUUECKON POHUIIAEMOCTH.
Pemetku bpasa.

MarpuuHnsble npeCcTaBiIeHUs IpeoOpa3oBaHUI CUMMETPHH.

Ob6patHas pemierka. OCHOBHBIE CBOMCTBA OOPAaTHOM PEIIETKH.
TermnonpoBoIHOCTS.

Kpucrannorpadpuueckne kareropuu, CHHTOHUU ¥ OCH KOOP/IMHAT.
PaBHOBecHast KOHLIEHTpAIHMs TOUEUHBIX J1e(eKToB (AedekThl Mo DpeHKEo - BEIBO).
DHEprust CBSI3U.

CkansipHble (pU3NYECKUE BEIUYHHBI.

Kontyp u Bextop broprepca.

TeH3zop MexaHuueckoil nepopmanuu.

PaBHOBecHas KOHIIEHTpaIHs TOUeUHBIX AedekToB (AedekTsl mo IloTTku- BeIBON).
VYkazatenpHasi IOBEPXHOCTb MUPOAIEKTPUIECKOTro Kod(duiuenra.
PaBHOBeCcHast KOHIIEHTpAIMs TOYCUHBIX Me(HEeKTOB (eeKxThl Mo DpeHKeIo).
[Ipsimoit u oOpaTHBIN Mbe303(pHEKT.

[ImoTHeMIasi ymakoBKa B CTPYKTYypax.

[Tse303exTpuueckuii 3pdext B kBapie.

Kpucrannorpadpuueckre kareropuu, CHHTOHUU M OCH KOOP/IMHAT.

Ckansipuble pU3MUECKue CBONCTBA

Touensie nedextsl. Jedexts no @penkento u IoTTkH.
Kpucrannorpadudeckue cucTeMbl KOOPAUHAT.

Turnel cBsI3€i B CTPYKTYypax.

Meto1 OpOIIKOB.

Knaccudukanus nedexros.

MeTton BpalleH!s: MOHOKPHCTAJLIA.

ATOMHBIE 1 HOHHBIE painyChl. KOOpAMHAIMOHHOE YHCIIO U KOOPAMHAIIMOHHBIN
MHOT'OTpaHHUK.

DIEeKTpOHHAsT MUKPOCKOIIHSI.

Jucnokanuu.

[Tpe303mexTpryeckuii YPPexr.

IIpenen ycTOMYUBOCTH CTPYKTYP.

OcHoBHbIE YpaBHEHUS TUDPaKIUU.

Kpucrannorpadguueckue mpoekuuu.
DNEeMEHTHI CUMMETPUH KPUCTATUINYECKUX CTPYKTYD.
JlsnexTpruueckre CBOMCTBA KPUCTAIIIOB.
1. Kpucramnorpapudecknue KaTeropiuy, CHHTOHUU M OCH KOOPAWHAT
2. [Ipsimoii 1 oOpaTHbI Tbe303(PPEKT.
Obparnas perierka. OCHOBHBIE CBOMCTBAa 0OpPaTHON PELIETKH.
Tenszop mexanundeckoi nedopmMaruu.
Tunel cBsA3el B CTPYKTypax.
Pemetku bpasa.
Mertoauyeckue pPeKOMEHIANMM 110 NOAr0OTOBKE K IMPONEAype OCYIeCTBIACHUS

NIPOMEKYTOYHOM aTTECTAIMMN.




20

B KBI'Y gelicTByeT GayulbHO-pEUTHHIOBasi CUCTEMa aTTeCTAalluM CTyAEHTOB. OleHKa
YCHEIIHOCTH OCBOEHHUS MPOrpaMM IO JUCHUIUIMHAM OCYILECTBJISETCS B XO0Jle TEKyIIero (B
TOM YHCIIe PYOEKHOTO KOHTPOJIS), a TAaKXkKe MPOMEXYTOUYHON (CECCHOHHOM) arTectanuu . B
X0JIe TeKyIleH aTTecTaluy (BBIMOJIHEHNE WHAMBUAYAIbHBIX KOHTPOJIBHBIX 33JaHUN, TECTH-
pOBaHMeE, KOJUIOKBUYMBI U JIp.) IPOBOAUTCS KOHTPOJb YCBOEGHUS INPOTrPaMMHOIO MaTepuaia
0 TeMaM, pasziejaM U COBOKYITHOCTH BOIIPOCOB IO JUCHMILIMHE. Bo Bpems Takoil arrecta-
LIUM TIPENoAaBaTeNlb OLICHUBACT B KAaKOW Mepe OOydaroUMiics M3ydms 3aljlaHUPOBAaHHYIO K
MIPOBEPKE YacTh MPOrpaMMBbI M0 JTUCIUILUIMHE U HACKOJIBKO JIETAJIbHO 3HAET IOCTAHOBKY 3a-
Jadn (BOIIpOca), HAMEUEHHBIN IUIaH PELICHUs 3TOH 3aa4uM, BbIBOJ OCHOBHBIX COOTHOLIEHHM
(popmyn, ypaBHEHHIT) U MOXKET MPOBOJUTH UX aHAIU3.

Ha sx3ameHe, npeaycMOTpeHHBIH paboyrM y4eOHBIM IJIAHOM U TIPOBOAMMBIN B COOT-
BETCTBUU C KaJICHIApHBIM TpaMKOM BO BpeMs cecCuu, MpoBepsieTcs cHOPMUPOBAHHOCTD
3HaHUH HMHTETPAIBHOrO XapakTepa M0 JUCUUIUIMHE B 1esoM. Takoil moaxoJ B IPOBEICHUU
9K3aMeHa (TPOMEXYTOYHOW aTTecTalluu) TpeOyeT  COOTBETCTBYIOIIEH (OPMYIHPOBKU
BOIPOCOB, BEBIHOCHMBIX Ha 3k3aMeH. Ha mpoMexyTouHyIo aTTecTaluio B popMe 3K3aMeHa B
KBI'Y orBogutcst 30 6amtoB u3 100 BO3MOKHBIX 0a/IOB 1O JUCITUTUTHHE B CEMECTPE.

Kputepun oneHuBanus Ha 3K3aMeHe

[To utoram sk3ameHa CTYJEHTY, U3 MAKCUMaJIbHOTO KOJIMYeCTBa OAIOB, KOTO-
poe coctaBisieT 30, BEICTABISACTCS:

I)ot 27 no 30 GamnoB, eciaw BIAJEeT MNPOTPAMMHBIM MaTE€pPHUATIOM TIO JIUC-
LUIUIMHE B TOJHOM OOBEMe; J0CTaTOYHO TIIyOOKO OCMBICIMBACT JAUCLUILIUHY, UCUEPIIbI-
BalOIlle OTBEYAET Ha BCE BOMPOCHI; YMEET aHAJM3UPOBaTh, CPAaBHUBATh, KJIAaCCU(PUIIMPOBATD,
0000111aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh M3YUYCHHBIH MaTepuall, yCTaHABIUBATh
MIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U; YETKO (POPMUPYET OTBETHI;

2)ot 24 no 26 GaysIoB, eciy BIIAAEET NPOrPaMMHBIM MaTepHajIoM MOYTH B MOJI-
HOM 00BeMe (MMEIoTCst TPOOEBl TOJBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pas3fienax); camo-
CTOATENBHO U OTYACTH IPU HABOASIIMX BONPOCAX AAET MOJHOLEHHBIE OTBETHI HA BONIPOCHI;
HE BCEr/ia BhIJENsIeT HauboJiee CyIleCTBEHHbIE, HE JIOMYCKAeT BMECTE C TEM CEPbE3HbBIX OILIM-
OOK B OTBETaXx;

3)or 15 go 23 OamioB, €cilu BIIaJEET OCHOBHBIM OOBEMOM MPOTPaAMMHOIO
MaTepuaia Mo JUCHMILIMHE; TPOSBIISAET 3aTPyAHEHUS B CAMOCTOSITENIbHBIX OTBETaX, OIEpH-
pyeT HETOYHBIMU (POPMYIHPOBKAMU; B MPOIIECCE OTBETOB JOMYCKAET OLIMOKHU IO CYIIECTBY
BOIIPOCOB.

B caywasx, korma oOyuaromuiicss He OCBOMJI 00s3aTelbHBIH MUHHUMYM
MIPOrPaMMHOT0 MaTepHaja Mo JAUCLUILIMHE, HE CIIOCOOCH OTBETHTh Ha BOIPOCHI JaXe MpHU
JIOTIOJTHUTENBHBIX HaBOSIIMX BOMpPOcax, BeicTaBisercs 0 Oamios.

6.MeToanyeckne MaTEepUAJIbI, ONpeeJsIOme MPoueAYPbl OHCHUBAHUS 3HAHMM,
YMEHHii, HABBIKOB M (MJIN) ONBITA 1eSITeIbHOCTH

OCHOBHBIE TPOUEAYPHI IO OLIEHKE 3HAHWM, YMEHU U HABBIKOB IO TUCHUIUIMHE «DHU-
3MKa KOHJICHCHUPOBAHHOTO COCTOSIHMS, OCYIIECTBIISIFOTCS B COOTBETCTBUU C [lomoxkeHunem o
o6ampHO-periTuaroBoit cucteme (bPC) arrecranmm oOydarommxcs 1mo 00pa3oBaTelbHBIM
MporpaMMaM BBICIIIETO 00pa30BaHUs — MporpaMM OakalaBpuaTa, IporpaMM CrelnuaInTeTa u
nporpamMMm  Mmaructpatypbl KabapanHo-bamkapckoro rocynapCTBEHHOTO —YHHBEPCHTETA
M. X.M.bepb6ekona (kbsu@mail.ru JlokansHusie HOpMaTuBHEIE akThl KBI'Y).

B Tlonoxennn o BPC onpenesneHs :

- BUJIBI U (DOPMBI aTTeCTAINH,

- TIOPSIZIOK JIOITYCKA U MPOXOXKIACHHS IPOMEKYTOUHOM aTTeCTAIINH,

- 0TpaboTKa TeKyled, pyOeKHOW, MPOMEXKYTOUHOM aTTeCTallud M OTYUCICHHE W3
o0Opa3oBaTeNbHON OpraHu3aluy,

- TIOPSAIOK OpTraHW3allid, TMPOBEICHUS U MPEACTABICHUS PE3ylIbTaTOB OaIbHO-
PENUTHUHIOBBIX MEPOTIPUATHH,



mailto:kbsu@mail.ru
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- OpraHu3anus KOHTPOJI MPOBCIACHUS 63.J'IJ'IBHO-pCﬁTHHF OBBIX KOHTPOJIBHBIX MC-

POTIPUSTHIA,

- 0COOEHHOCTH OopraHu3alii W IIPOBCACHUA 6aJ'IJ'H:H0-peI>iTPIHI‘0BBIX KOHTPOJIBHBIX

MepOHpI/IHTI/Iﬁ JJId UHBAJIMAOB U JIUI] ¢ OTpaHUYCHHBIMH BO3MOKHOCTAMHA 310POBbA,

- oopmIIeHHE, YUET U XpaHEHHsI HOPMaTUBHOM TOKYMEHTAIUH.
B npunoxenusix [lonoxenust npuBeaeHbl 00pasiibl BEAOMOCTH y4yeTa pe3yIbTaToB Te-

Kymero u py6e>1<Horo KOHTpPOJIA YCIICBACMOCTH, a TaKKC 3a4€THOM M 3K3aMEHAIlMOHHOM
BEAOMOCTH.

Taoauua 7

Pe3yabTarhbl 0CBOCHUS Y4eOHOM TMCHUIUIMHBI, NOJIeKALMEe IPOBEPKE

Pesynbratel  00yue-

HUs (KOMITETEHIIUN)

OCHOBHBIE  IIOKa3aTeau
OIICHKH PE3yJIbTATOB O0YUYCHHS

Bun OIICHOY-
HOT'0 MaTepuaia

OIIK-1
CnocobeH  HCIOJIB30-
BaTh IOJIOKEHMS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX HAYK
Y MaTEeMaTUKH ISl PEIICHUS
3a/1a4 HHKCHEPHOU JIeATEIIb-
HOCTH.

3HaTh:
OCHOBHBIE TEPMHHBI, TTOHATHUA,
METOJIbI W TPHHIMUILI (HU3HKU
KOHJICHCHPOBAHHOTO COCTOSIHUS
Ha YpOBHE, JOCTATOYHOM JIJIst
aHaIM3a npo0Jem, BO3HH-
KaIIUX TIPpU MPOU3BOJCTBE U
JKCIUTyaTallud  M3ACIIUNA  DJICK-
TPOHUKA W HAHODJEKTPOHUKH U
WX peUIeHUs C TPHUBJICUYCHUEM
COBPEMEHHOr'0 ammapara Tep-
MOJMHAMUKHA JUCIEPCHBIX CH-
CTEM.

YMmeTh:
BhISBISATE €CTECTBEHHOHAYYHYIO
CYIIIHOCTh npoOjieM, BO3HH-
KAaIIUX TPpU MPOU3BOJCTBE U
JKCIUTyaTallud  M3ACIIUNA  DJICK-
TPOHUKHA W HAHODJEKTPOHUKH U
pemarb WX  ONHpPasCh  Ha
COBpPEMEHHBIN ammapar (QHU3UKH
KOHJICHCHPOBAHHOTO COCTOSIHUS .

Baagern:
CoBpeMeHHBIM armapaToM (u3m-
KA TIOBEPXHOCTHBIX COCTOSHUI
JUIsL aHaJih3a MpoOJieM, BO3HH-
KAaIIUX TPU MPOU3BOJCTBE U
JKCIUTyaTalliu M3JCIHA  DJIeK-
TPOHUKHA W HAHODJEKTPOHUKH U
WX PEIICHUS

OneHouyHble MaTepua-
JObl AN NPOBEICHMS
KOJUJIOKBUyMa

MK-1

CrnocoOHOCTE  CTPOUTH
npocreinme (QU3NUecKue u
MaTeMaTU4ecKue  MOJIENN
puOOpPOB, CXEM, YCTPOWCTB
U YCTaHOBOK JJIEKTPOHUKHU U
HAHORJIEKTPOHUKH  Pa3lIny-
HOTO (YHKIMOHAJIBHOTO Ha-
3HAYEHUS, a TaK)Xe HCIIOJNb-
30BaTh CTaH/IapTHBIC

3HaTh:
OyHIaMeHTaIbHbIE YpaBHEHUS
buzuku KOHJICHCUPOBAHHOT'O
COCTOSIHMS JIsl OMKcaHus (Moje-
JTUpoBaHus) GU3HUECKUX COCTOS-
HUH, BO3HUKAIOIIUX TMPHU TMPOU3-
BOJCTBE M JKCIUTyaTallUd WU3Je-
U SJEKTPOHUKUA M HAHOJJIEK-
TPOHUKHU.
Ymern:

O1eHOYHBIE
MaTepuajbl IS MPOBe-
JCHUS KOJ'IJ'IOKBI/IYMa
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nporpaMMHble cpencTBa uX | Mcmonb3oBaTh (yHIaMEHTAIb-
KOMITBIOTEPHOTO MOJIEIMPO- | Hble ypaBHEHUs 1o  (usmke
BaHUS KOHJEHCUPOBAHHOI'O COCTOSTHUS
Ui ompeneneHuss (HU3MUECKUx
IIPOLIECCOB, BO3HUKAIOIIUX IPH
MPOU3BOJACTBE M SKCIUIyaTalUH
15631 (SU05071 DJIEKTPOHUKU u
HaHORJIEKTPOHUKHU

Baanern:

JocTiwkeHussMu  (pU3UKH
KOHJEHCUPOBAHHOI'O COCTOSTHUS
JUIS  ompenesieHuss (HU3MUecCKUx
IIPOLIECCOB IIPU IIPOU3BOJACTBE U
JKCIUTyaTallul M3ACJIMA  DJIEK-
TPOHUKHU U HAHOZJIEKTPOHUKHU

OcHOBHBIMU 3TaniaMu (POPMUPOBAHUS KOMIIETCHIIMNA PU M3YUYECHUHU CTYACHTAMH JHCLIUTLIN -
HBI SIBJISIETCS TOCJIEI0BATENIbHOE (POPMUPOBAHUE PE3YJIbTATOB O0YUEHUS MO JUCLUILINHE.
Pesynbrar aTrTectanmu 00y4aromuxcs Ha pa3IMYHbIX dTanax (GopMupoBaHHUS KOMIIETEHIHA
[IOKa3bIBAaET YPOBEHb OCBOECHUS KOMIIETEHIUI 00y4atOlMMHUCS .

7. YueOHO-MeTOoAMYecKoe o0ecneueHue JUCIUILINHBI

7.1 OcHoBHasl IMTEpPaTypa
1. T'onppane B. A. , [Tunuyk JI. C. ®uszuka KOHAEHCUPOBAHHOTO cocTosiHus [loa penakuueit:
Mpeiukus H. K. Musnck: benopycckas Hayka, 2009. - 648 c. (OBC)
2. baiixoB 0. A. , Ky3nenoB B. M. ®u3nka KOHIACHCUPOBAHHOTO COCTOSIHHs. Y4eOHOE I0-
cobue. M3narensctBo: M.: BUHOM. JlaGopaTopus 3Hanuii, 2011. 294 ¢. (3BC)
3. PazymoBckas U. B., ®usuka tBepaoro tena. Yactp 2. J[uHamMuka KpUCTAIIIMYECKOM pelieT-
ku. TermmoBele cBoicTBa pemieTkn. YueOHoe mocobue. Mocksa "Ilpomereit”, 2011, 68 c.
(BBC)

7.2./lononnumenvnas numepamypa

1. Bacunesckuii A.C. ®usuka TBepaoro rena. Yu. nocodue. — M.: [Ipoda, 2010 r. 210 ctp.

2. bpanar H. b., Kynb6aunnckuii B. A. KBasuuactuis! B pusnke KOHAEHCHPOBAHHOTO COCTO-
saust. — M.: ®U3MATIIUT, 2005. — 632 c.

3. Cupotun FO.U., Ilackonsckas M.II. “OcHoBbl kpuctamnodusuku”, M., 1979, Hayka.

4. Mackonbckas M.IL. “Kpucramnorpadus™, M., Beicias mkoina, 1976.

5. ITaBnos I1.B., XoxnoB A.®. ®uszuka tBepaoro tena. M. Beiciias mkona, 1988.

6. Amkpodt H., Mapmun ®usuka tBeproro tena. 1 u 2 rom, M. Mup. 1979

7. Kurens I'. ®usuka tBepaoro tena. M. Hayka. 1978.

8. Ymanckuit S.C. u ap. “Kpucramiorpadus, penrrenorpadus, 31eKTpoHHAasE MUKPOCKOIHS”,
M., Meraimnyprus, 1982.

10. Haii [Ix. “®dusnyeckue CBOKWCTBA KPUCTAJIOB U UX ONUCAHUE MPHU MOMOILIU TEH30pPOB U
Matpuir’, M., Mup,1967.

11. Kapmokos A.M., Kapmokosa P.}O., IpimexoBa A.X, ®u3nka KOHIEHCUPOBAHHOTO COCTO-
ssHud. JIabopaTopHslil pakTUKyM. (y4. nocodue). — Hanpunk, 13-Bo KBI'Y, 2015. 64 c.

7.3.1lepuoguvecKkue u3IaHus.
HayuHble )KypHabl:
1. Ycnexu ¢usznyeckux Hayk.
2. ®u3nkKa TBEpAOro Tela.
3. UzBectuss AH PO, Cepus dpusznueckas.
4. Heoprannueckue MaTepHasbl.


http://www.biblioclub.ru/shop/index.php?page=book&id=95477
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/author_25469_kuznetsov_vadim_mihaylovich
http://www.biblioclub.ru/shop/author_25467_baykov_yuriy_alekseevich
http://old.biblioclub.ru/author.php?action=book&auth_id=21350
http://old.biblioclub.ru/author.php?action=book&auth_id=24288

u ap.

7.4.AnTepHeT-pecypchl

OnexrponHas oubnuorexka KbI'Y ..o http://lib.kbsu.ru
Enunoe okHO mocTyma k 00pa3oBaTeIbHBIM PECYpPCaM........ http://window.edu.ru
NHPOPMALIMOHHO-CITPABOUYHBIM MOPTAI...c.veeuveeieieeeenieenieeienirenieenvennnens library.ru
[TyOGnuuHas 37€KTPOHHAST OUOTHUOTEKA. ....c.vvveeeveeenereenne Public- library.narod.ru
Poccuiickuii 00111€00pa30BaTEIbHBIN MOPTAL.......ccvereeeneennen. www.school.edu.ru
®enepainbHblil moptan «Poccuiickoe 00pa3oBaHUEN.........cccuveeneeennne. www.edu.ru
DHIUKIIONEIUH, CIIOBAPU, CIIPABOTHUK!........c.veenerenneens www.enciklopedia.by.ru
Poccuiickas rocynapcrsennas 6ubnauoreka (PI'B).......... E-mail: post@rsl.ru

bubnnoreka Poccuiickoii akagemun Hayk (BAH).E-mail: ban@info.rasl.spb.ru.

http://www.ban.ru
7.CoBpeMeHHbBIC MPOhEeCCHOHAIBHBIE 0a3bl TaHHBIX
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Ne HaumenoBa- Kparkas xapaktepucruka Axpec Ycaosus go-
n/n HHeE JIEKTPOHHOT0 caiita cTymna
pecypca
9B/ PI'b OnexTpoHHbIe Bepcuu 885898 non- http:/ ABTOpHU30-
HBIX TEKCTOB JAWCCEpTalMii 1 aBTopedepa- www.diss BaHHBIN JIOCTYH M3
ToB 13 (porma Poccuiickoit rocymapcTBeH- sl OoubNMMoTeKU
HOM OMOJIMOTEKH (x. 112-113)
«Web of ABTOpUTETHAs TTIOJIUTEMATHYECKAS http:// Hocrtyn no
Science» (WOS) | pedeparuBHo-OnbOmmorpadmdeckas u Hay- | www.isikno | IP-ampecam KBI'Y
KoMeTpHrueckas 0a3za JaHHBIX, B KoTopoir | wledge.com/
HUHAEKCUPYIOTCS 0KoJo 12,5 ThIC. XKyp-
HaJIOB
Sciverse PedeparuBHas u aHanuTHYECKast 0aza Joctyn mo
Scopus u3- JAHHBIX, COJIEpIKAIIAs http:// IP-anpecam KBI'Y
JarenbeTBa «OIIb3e- 21.000 perieH3UPYEMBIX Kyp- WWW.SCOpus
Bup. Hayka u tex- | nmamos; 100.000 kuur; 370 KHHKHBIH ce- .com
HOJIOTHN» pui (TTPOXOIDKAIOIIMXCSI N3AAHMN);
6,8 MJIH. TOKJTaJOB U3 TPYIOB
KoH(pepeHImi
Hayunas DJeKkTpoHHast OMOIMOTeKa HayYHBIX http:// Ionus1it no-
3JIeKTPOHHAsl OMO- | myONMKaIMi - MOJHOTEKCTOBBIE BEPCUH elibrary.ru CTyI
aunorexa (HIb okouio 4000 uroctpanubix U 3900 oreye-
PODN) CTBEHHBIX HAYYHBIX JKYPHAJIOB, pedepaThl
nyOnukanuit 20 ThICSY )KypHAJIOB, a TaK-
e omHcaHus 1,5 MITH. 3apyOeKHBIX U
POCCHIMCKUX AMCCEPTALIMMN.
2800 poccHuiiCKHX KypHAIIOB Ha 0e3-
BO3ME3/IHOI OCHOBE
ba3a nannpix HauunonanpHaas nHGOPMAaHOHHO- http:// ABTOpU30-
Science Index aHaJIUTHYeCKas CUCTeMa, aKKyMYJIHpY- elibrary.ru BaHHBII JOCTYII.
(PUHII) fomrast 6ojee 6 MIUIIHOHOB Ty OIMKAIHi TTo3BomnseT
POCCHICKHX aBTOPOB, a TaKkxke HH(popMa- JIOTIOJHATD U yTOU-
U0 00 WX NUTHPOBaHUU U3 Oomnee 4500 HATH CBEAECHUS O
POCCHICKHX >KypHAJIOB. Ty OJIMKanusIX yde-
Heix KbI'Y,
HUMEIOLINXCS B
PUHIL
Haouonann- OObeaMHEHHBIHN 3JIEKTPOHHBIN Ka- https:// Hoctym ¢
Has YJIeKTPOHHAs | TaJor (POHIOB POCCHIICKUX OMOIHOTEK, H20.pdh AIEKTPOHHOTO YH-
oudsuorexa PI'b | comepxammit TaJILHOTO 3aj1a OMo-
4 331 542 31eKTpOHHBIX JOKYMEHTOB morexu KbBI'Y
00pa3zoBaTeIbHOTO U HAYYHOTO XapakTepa
10 Pa3JIMYHBIM OTpacysiM 3HAHUH



http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.ban.ru/
mailto:ban@info.rasl.spb.ru.
mailto:post@rsl.ru
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7.5.MeTroanuyecKue yKa3aHHUsl 10 NPOBEACHHUIO Y4eOHbIX 3aHATHH M OPraHU3aluH
CaMOCTOSITeIbHOM PadoThl CTyIEHTA.

7.5.1.MeTogu4ecKkue peKOMEHIALMH K YTCHHUIO JIEKIHMI M OPraHu3anuu caMoCcTo-
AITeJIbHOI PadoThI CTY/AEHTOB.

Mertoandeckue peKkOMEHalluy OOIIEro Xapakrepa MO MPOBEICHHUIO Y4EOHBIX 3aHs-
TUI U OpraHU3aIMi CaMOCTOSITEIbHON pabOThI CTYIEHTOB JIOCTATOYHO XOPOILIO pa3padOTaHBbl
MHOTMMH OTE€YECTBEHHBIMH U 3apyOCKHBIMU aBTOPAaMH, B TOM YHUCIIE C YYETOM KOMIICTECHT-
HOCTHOTO MOJXO0Ja MpH OpraHu3ali 0O0pa30BaTENbHOIO MpoIlecca, OCHOBAHHOTO Ha Jesi-
TEJILHOCTEH MOJIENM MOJTrOTOBKU BBITYCKHHMKA By3a. XapaKTEPHOH OCOOCHHOCTBIO peann3a-
LMY 1eATEIbHOCTHON MapajurmMbl 00pa3oBaHUs SBISETCS YMEHBILICHHE TPYJOEMKOCTH ayIu-
TOPHOM pabOTBl M COOTBETCTBYIOIIEE MOBBIMIECHUS TPYAOEMKOCTH CaMOCTOSTEIbHON pa-
60Tbl. Pabounii y4eOHbIH maH a1 OakalaBpoB M0 HANPABIECHUIO MOJTOTOBKU «DJIEKTPOHU -
Ka ¥ HaHodjekTpoHuka» B KBI'Y, mpenycMaTpuBaeT 00beM KOHTakTHOH paboTel ~47% oT
o01el TpyI0eMKOCTH JUCIUIUTHHAPHOW moAroToBKkU. [lo guctummae «Pu3nka KOHIEHCH-
POBAHHOTO COCTOSIHUS», KOTOpasi BKIIIOUEHA B YKa3aHHOM BBIIIE yUeOHBIN IJIaH, BBIICPKUBA-
eTCsl 9TOT MoKa3aTelb. B Takux yCIOBHUAX MMEET MECTO MOBBILICHHE POJH, 3HAUUMOCTU U
00BEMOB CaMOCTOSTENILHOW pabOTHl CTYJCHTOB, PU M3YYEHUH TAHHOW JUCHMILIMHBL. B TO
Ke BpeMs yueOHas (KOHTakTHas) paboTa, MO-TIpexHEMY, JOKHA, O€3yCIIOBHO, BBITIOJHSTH
CHCTEMOOOPa3yIolyl0 poJib, OoOecreurBasl peryjaspHOCTh M  IIEJICBYIO HAlpaBJIEHHOCTb
o0pa30BaTeNbHOM NEATENIbHOCTH 110 TaHHOM TUCIUIUINHE.

OcHoBHBIMU (hOpMaMU OpraHHU3aINH YIEOHBIX (ayTUTOPHBIX )3aHATHH MO AUCIUTLIINHE
«®Du3KKa KOHJIEHCUPOBAHHOTO COCTOSIHUS» SIBJSIOTCS JIEKIIUU U TPAKTUYECKUE 3aHSATHS.

ITpy mOArOTOBKE JEKLUMOHHBIX 3aHATUH MpENoAaBaTellb JOJKEH ONPEAEIUTh LENH U
3aJlauM JeKIUH, pa3padoTaTh IUIaH MPOBEACHUS JIEKIUH, OCYLIECTBUTh MOJ00p JUTEpPaTyphl
(03HAaKOMJICHHE C MEPUOJUYECKUMHU M3JAHUSIMU 10 TeMe JIeKIHii), 0TO0p HE0OXOAUMOro U
JIOCTATOYHOTO IO COJEPKaHHI0 yueOHOro MaTepuania. JIKTop onmpenensier MeTo/Ibl, IPUEMBbI
U CPEICTBa MOAJEP)KaHUsI UHTEPECa, BHUMAHMsS, CTUMYJIUPOBAHUS TBOPUYECKOIO MBILIUICHUS
CTYJICHTOB.

Jlexums MOJDKHA BKJIIOYATh B KAueCTBE ITAnoB (OPMYIMPOBKY TEMbI JICKIUH, mepe-
YeHb BOIPOCOB, H3JI0KEHHE BBOJIHOM YacTH, OCHOBHOM YacCTH, KpaTKHE BBIBOJBI MO KaXJ0-
My pacCMOTPEHHOMY BONPOCY U PEKOMEHJALMM JIMTEPAaTypHBIX MCTOYHUKOB IO M3JIara-
eMbIM BompocaM. Ecin  odepeaHoe 3aHATHE SIBISETCS TPOJOJDKEHHEM  IpeblIyiei
JIeKIMH, 11e7IeCO00pa3Ho KpaTKo cHOpMyIUpOBaTh IMOJy4YEHHBbIE paHee pe3yibTaThl, HE0O-
XOJUMBbIE JUIsl TIOHUMAaHUS U YCBOEHHUS H3Yy4aeMbIX BOIPOCOB. B 3akmrountenbHON yacTu
JIEKIMM JKeJaTelbHO 0000UMTh Hambosiee BaKHbIE M CYLIECTBEHHBIE MOMEHTHI JICKIIUH,
ceNaTh BBIBOJBI, a TaKke cPOpMyIUpOBaTh 3a7aun Ui CaMOCTOSTEIbHON padOThI CTyACH-
TOB M yKa3aTb pPEeKOMEHJyeMylo JutepaTypy. Llenecoobpa3Hoii Takke OCTaBUTh BpeMs s
OTBETa Ha BOMPOCHI CTYJEHTOB U BO3MOXKHYIO JUCCKYCHIO IO M3JI0KEHHOMY MaTepHaily Ha
JIEKLUH.

CopepxaHue JEKIUU MO JaHHOW TUCIUIUIMHE JOKHO COOTBETCTBOBAThH JUAAKTHYE-
CKUM IPUHIUIAM, KOTOpbIE 00ECHeUnBaAIOT COOTBETCTBUE M3JIaraéMoro Marepuasia HayqHo-
METOJIMYECKUM OCHOBAM I€1aroru4eckoi nesiTebHOCTH. OCHOBHBIMU U3 HUX SIBJSIIOTCS Iie-
JIOCTHOCTb , HAYYHOCTb, JIOCTYIIHOCTb, CACTEMATUYHOCTb U HAIJISITHOCTb.

D hEeKTUBHOCTH JICKITUU MOKET OBITh MOBBIIIICHA 33 CYET PAIMOHAIBHOTO MCIIOIB30-
BaHUE TEXHUUYECKUX cpeAcTB. KOMIUIEKTBI TEXHHUYECKUX CPEACTB HEOOXOJUMO TOTOBHUTH K
Ka)KJOU JIeKIIUH 3a0J1arOBPEMEHHO, HE Meperpyskas UMH ayAUTOPHUIO.

CymecTByeT KiaaccupuKays JEKIUH M0 TUIIAaM U METO/aM HX IpoBeleHHs (BBOJ-
Hasi, YCTaHOBOYHasl, IporpaMMHasi, 0030pHasi, utToronas u zp.). [Ipu u3noxxeHun nporpamm-
HOT0 MaTepuaa Mo JaHHOW JAUCLUUIUIMHE Ha JIEKIMSIX PEKOMEHIYETCS IIMPOKOE MCIIONIb30Ba-
HUE CPEJCTB MHPOPMAIIMOHHO-KOMMYHUKalMOHHbIX TexHojoruu (MKT) u aynuo-Buneorex-
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HUKH. [loAroToBKa BHIEO — JIEKIMM COCTOUT B IIEPEKOJUPOBAHUU, IIEPEKOHCTPYUPOBAHUU
y4ueOHOM HH(pOpMAaLIUK MO0 TeMe B BU3YalIbHYIO (POpPMY Ui MpenbsABICHUS CTyACHTaM 4epes
TEXHUYECKUE CPEICTBA OOYUECHHUS WM CXEMbl, PUCYHKH, YEPTEXKH.

7.5.2.MeToau4ecKue peKOMEeHAALNH 110 NPOBEICHUI0 MPAKTHYECKUX 3aHATHIA.

[IpakTndeckne 3aHATHS JTOJDKHBI 00ecrednBaTh (OPMHPOBAHUE, IPEKAE BCETO,
KOMITIOHEHTOB «yMEThb» 3a/IaHHBIX JAUCHUILUTUHAPHBIX KOMIETeHIMNA. [IpakTHueckue 3aHATUs
M0 TUCIHITUINHE JIOJDKHBI OBITH OPUEHTHPOBAHBI, KaK TPABUIIO, HA PEIICHUE THITOBBIX (0a30-
BbIX) 3a7a4, B Oynaymieil mpodeccHOHaIbHOM NEATETbHOCTH C HCIOJIb30BAaHUEM METOJIOB,
METOAMK, (hOpMyYJI, MOIXO0B, aTOPUTMOB, MOZEIICH W TPOUYUX, M3JIOKEHHBIX Ha JICKIUSIX B
MaTepHaliax, BRBIHECEHHBIX Ha CaMOCTOSITENbHYIO paldoTy.

[TpakTHdeckne 3aHATHS MO JUCHUIUIMHE IeNIecO00pa3HO MPeayCcMOTpeTh (TIpy Hallu-
YUK BO3MOXHOCTH) BO BCEX MOJYJISX M, KaK MPaBHIIO, CIEAYET HEMOCPEACTBEHHO 3a HU3yde-
HUEM JISKIIUSIX TEOPETHUECKUM MaTepuaiioM. [Ipr 3TOM OHU MPEIIIECTBYIOT BBIAa4Ye CTYACH-
TaM 3aJlaHUi Ha CaMOCTOSITEIbHYIO PaboTy.

[To mucummumae «Pu3nKa KOHICHCHPOBAHHOTO COCTOSIHHS» OJHON M3 TJaBHBIX IIe-
JIel MpaKkTUYeCKUX 3aHATHH sBJsieTcs: yriyOieHue, 3akperieHue U Haubosee MmojiHoe YCBOe-
HHUE TOTO MaTepuaia, KOTOPBIA ObLT OCBEIEH Ha JICKI[MH WM 3a/IaH JUIsl CaMOCTOSITEITBHOTO
U3yYCHHUS.

B xome mpoBemeHHsI MPaKTUYECKUX 3aHATHH TPETOAaBaTeNlb MOMOTAeT CTYICHTaM
OBJIa/IETh HAYYHOM TEPMHUHOJIOTHEH, CBOOOTHO ONEPHPOBATH €10, IPUMEHATH €€ NP aHAIH3e
TEXHOJIOTHYECKUX MPOIIECCOB M3TOTOBICHUS MPHUOOPOB M yCTPONCTB B HAHOWH)KEHEPHH.

Ycnex npakTU4ecKuX 3aHATUH MO JUCLUUIUIMHE 3aBUCHT OT KayecTBa IMOJTOTOBKH K
HEMY IPEeroIaBaTelisi U CTYJAeHTOB. [10Ar0TOBKa K MPaKTHYECKUM 3aHATHSIM IIPEyCMaTpHBa-
€T COCTaBJICHHE MPOJAYMaHHbIX [UIAHOB UX MPOBEACHUS C YKa3aHUEM PEKOMEHIOBaHHOM Jin-
TEpaTypbl ¥ MOAOOP HATJISIHBIX TOCOOUH.

Ha npakTrueckux 3aHATHH MpenoiaBaTelb JI0JKEH CO3/1aBaTh HEMPUHYKJICHHYIO 00-
CTaHOBKY B ayJUTOPHUH M OPTaHW30BaTh OYKUBJICHHBIH OOMEH MHEHHUSMHU, MTOJIEMHUKY U JIUC-
KYCCHIO 110 OCHOBHBIM BOIIpOCaM MpakTHUecKuX 3aHATHi. HeoOxoaumMo pa3BuBaTh U MOOII-
PATh aKTHBHOCTH OOYYaIOUIMXCS, TOOWBATHCSI MX BHUMATEIBHOTO M KPUTHYECKOTO OTHOIIIE-
HUS K BBICTYIUIEHUIO COKYPCHHUKOB.

AxTuBHas paboTa CTYJICHTOB Ha MPAKTUYCCKUX 3aHATHUSX SIBISETCS OJHUM U3 TIO-
Kazaresell Xopollei opraHu3aniy Takux 3aHATHHA. [Ipy 3TOM OYeHb Ba)kKHO MOJUIMHHO Hayd-
HOE pEIICHHEe Ha TPAKTHYECKUX 3aHIATHAX 3a/1a4, CBSI3aHHBIX C 00JIACTHIO M BHIIAM TIpodeccH -
OHAJIBHOM JEsATEeIbHOCTH BBIMYCKHUKOB I10 HANpPAaBICHUIO IMOJITOTOBKH «JIEKTPOHUKA U
HAHODJICKTPOHUKA»

8.MeTepuajibHO-TeXHHYECKOE 0O0ecneyeHne TUCHUILINHBI.

JIeKIIMOHHBIE ¥ IPAKTHUYECKUE 3aHITHS POBOISATCS B ayJJUTOPHUSIX, OCHAIIICHHBIX 000-
pyJoBaHUEM, OO0ECIEUMBAIOIIMM peaM3alii0 MHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHO-
JIOTHIA, @ TAKXKE CETEBBIM 000PYAOBaHHEM, ITO3BOJISIONIMM PEATU30BaTh BOSMOKHOCTH 00pa-
30BaTEIbHBIX TEXHOJOTMH M TEXHOJIOTMH ONEPAaTHMBHOTO JIOCTyNa K MH()OPMAIMOHHBIM pe-
cypcam.

[To mucuumnnube «®Pu3nKa KOHACHCUPOBAHHOTO COCTOSHUS» UMEETCs Kype BHJIECO —
JIKITMH, OXBATHIBAIOIINI BCE MOJIYJIN, BKIIFOUYCHHBIC B IPOTPAMMY TUCIIHILIHHEI.

[TepedyeHb NpOrpaMMHBIX MPOIYKTOB BKJIFOYAET :

. [ponyxrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Aca-
demic Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Crangaptabiii Russian Edition Ne nunensun
17E0-180427-050836-287-197;

. Academic MathCAD License

. Apxuarop 7z (6ecrutatHoe I10)
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. IIporpamma mist pabotel ¢ pdf myGmukanusimu Adobe Reader (OecrumatHOe
[10)

. [TakeT maTemaTuueckoro anaiausa SMath Studio (6ecratHoe T10)

. Cucrema noctpoenne rpadukoB SciDAVis (6ecrumatnoe 110)

. Cpena pa3zpaboTku BUpTyalnbHbIX TpruOopoB MyOpenLab (6ecruataoe 110)

Cucrema nokaneHoi cetu KBI'Y mpenocraBisier BO3MOXHOCTh OJTHOBPEMEHHOM pa-
00THI OOJBIIOTO KOJUYECTBA MOJIb30BATENCH KaK B JIOKATHHON CETH BY3a, TaK M 4epe3 CeTh
«aTepHeT» ¢ coOmoaeHueM TpeboBaHMid MHGOPMAIIMOHHONW O€30MacHOCTH W OTpaHHYe-
HUEM JocTyna K uH(popManuu. DIeKTpoHHas WHGOPMAIMOHHO — oOpa3oBaTellbHas cpeaa
KBI'Y mo3BoisieT OCymIeCTBISITH paboTy OoOyJaronuxcst u3 000N TOYKH JOCTyIa, B TOM
quclie U3BHE By3a.

OCOo0EeHHOCTH peaJn3anui TUCHUILUINHBI JIJsi HHBAJWIOB M JIHIl ¢ OrPAHUYEH-
HbIMH BO3MOKHOCTSIMU 310POBbS

JIJIs CTYZICHTOB ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI CO3/IaHBI CIICITHATEHBIC
YCIIOBUS JIsl OTy4YeHHsT 00pa3oBaHus. B mensx MOCTyMHOCTH MOMYYEeHHs BBICIIETO 00pa3o-
BaHWSA 10 O00Opa30BaTCIBHBIM IMPOTpPAaMMaM HWHBAJIMJIAMHA MW JIMIAMH C OTPaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI YHUBEPCUTETOM obecrieunBaeTcs: 1)albTepHaTUBHAS BepcUs Opu-
IUABHOTO caiita B ceTH «HTepHeT» I cl1aboBUASIINX; 2)IPUCYTCTBHE aCCUCTEHTA, OKa-
3BIBAIOIIETO 00yYaOIIEMyCsl HEOOXOAMMYIO TIOMOIII; 3) Jisi UHBAJIHUIOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOHOCTSIMH 3JTOPOBBS TIO CITYXY - TyOJUPOBAaHUE BCIYX CIIPABOYHOW HH(DOpMAIHH
0 pacrucaHu¥ y4eOHBIX 3aHATUN; OOecTieueHNe HaJJIeKAIIUMU 3BYKOBBIMH CPEJICTBAMH BOC-
npou3BeieHus nHGopManuu. J{s MHBAIMIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3]10-
POBBSI, IMEIOIIMX HAPYIIICHUS OMOPHO-IBUTaTEILHOTO anmnapara, Co3/1aHbl MaTepUaIbHO-TeX -
HUYECKHE YCIIOBUS O00ECIIEYMBAIONINE BO3MOXKHOCTh OECHpPENsTCTBEHHOTO JOCTyIMa 00Yy-
YAIOMIMXCS B y4eOHbIE MOMEMICHUs, OObEKTY MHUTAHUS, TyaJleTHbIE W APYTHUe MOMEIICHHUs
VHUBEPCHTETA, a TaKXKe NMPEOBIBAHHS B yYKA3aHHBIX IMMOMEIICHUAX (HAJIMYHE PACIIMPEHHBIX
JBEPHBIX IPOEMOB, MOPYUYHEH U JPYTUX TPUCTIOCOOICHUT).
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