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PaGouass mporpamma aucuUIUIMHBI «(MU3UKU KOHAEHCHPOBAHHOIO COCTOSIHHS» /
coct./lenkos I'.B.— Hanmpuuk: ®I'BOY KbBI'Y, 2023.

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
KOMIIeTeHIM i

Tumn 3agau npodeccuo-
HaJIbHOU JeSITeIbHOCTH:
Hay4HOMCCIIEN0-
BaTEIbCKUM

MNKC-1. Cnocoben npo-
BOJIUTH TEXHUYECKOE 00~
CITy)KMBaHUE PATUOIIICK-
TPOHHOM annapaTypsl

IIKC - B.1.1. CriocoGeH aHaTM3HPOBATh METOBI
TEXHUYECKOT0 00eCcIeueH s SKCILTyaTalun
PpaavodIEKTPOHHOMN anmnaparypsl.

MKC-B.1.2. CnocobeH npeanarats criocoOsl
MOHTa)Ka PaJMO’IEKTPOHHOH ammaparypel.

dopmupoBanue nmpodeccuoHanbHOU (pexkoMenaoBanHoi) komnerenun [1K-1 ocy-
LIECTBIISIETCS] B COOTBETCTBUHU C MPO(ECCHOHAIBHBIMU CTaHAAPTAMU U OPUEHTHPOBAHA Ha
BBINOJIHEHHE 00001IeHHBIX TpY10BbIX (yHKIMH (OTD) u Tpynoseix ¢pynkuuit (TD), ykazan-

HBIX HHXC.
IMpodeccronanbHas [podeccronanbHbIit O0o001eHHas TpynoBas Tpynosast pyHKIHS
KOMIETEHIIHS CTaHJapT GyHKUUS

ITK-1.Criocoben cTpouTsb
npocreiinme (uznueckue
U MaTeMaTU4eCKUe MOZEIH
prOOpPOB, CXeM,
YCTPOMCTB U YCTaHOBOK
JIIEKTPOHHUKH U
HaHO3JICKTPOHUKHU
pasyIn4HOro
(YHKIIMOHAIBHOTO
Ha3HAa4YeHUsI, a TAKKe
UCIIOJIB30BAaTh

CTaHIAPTHBIC

40.058 «mxenep-
TEXHOJIOT T10
MPOU3BOACTBY U3ACIHUI
MHKPODJICKTPOHHKH

B.Pa3paboTka eTMHUIHBIX
TEXHOJIOTHYECKUX MPOIIECCOB
¥ PeKOMEHIAINN TI0
YCTPaHEHUIO U
MPEIYNPESKACHUIO OpaKa B
MIPOU3BOJICTBE U3AEIIUN
MHUKPOAJICKTPOHUKH

B/01.6 . Aranu3 npuaux
Opaka npu U3roTOBJICHUU
U3/ICTNN MUKPOJJICKTPOHUKHU
U pa3paboTKa PeKOMCHIAIHA
MO UX YCTPAHCHUIO U
NPEeAYIPEKACHUIO

B/01.6 .Pa3pabotka
eTMHAYHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB
W3TOTOBIICHUS M3JICIHI
MHKPO3JIEKTPOHUKH

C.Pa3paboTka TUITOBBIX
TEXHOJIOTUYECKHX MTPOIIECCOB
Y TUTAaHUPOBOK pabovmnXx MecT
1 MPONU3BOJCTBCHHBIX
Y4YaCcTKOB Ha ITPOM3BOJICTBE

C/01.6 . Pa3pabotka u
aJanTraiys TUIOBBIX
TEXHOJIOTHYECKUX MTPOLIECCOB
HW3TOTOBJICHHS M3JICITHI
MHUKPOIJIEKTPOHUKHU
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MIPOrpaMMHBIE CPEICTBA UX
KOMITEIOTEPHOTO
MOJICITUPOBAHHS

W3 MUKPOIJIEKTPOHUKHI

C/02.6 . Pa3paboTtka
TJIAHUPOBOK pabOvIMX MECT H
YYacTKOB Ha IIPOU3BOJICTBE
W3IEAH MAKPOIIEKTPOHUKHI

40.104 «Cnenuanuct mo
WU3MEPEHHIO TTapaMeTPOB
U MOAU(UKAI[UK CBOWCTB
HaHOMAaTEPHAaJIOB U
HaHOCTPYKTYP»

C. CoBepilieHCTBOBaHHE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U MOAU(UKAUU
CBOICTB HAHOMATEPUAJIOB U
HaHOCTPYKTYP

C/01.6. Monepuuzanus
CYIIECTBYIOIMX U BHEPEHHE
HOBBIX METOOB U
000pyI0BaHUS IS
M3MEPEHUI TapaMeTpoB
HaHOMaTEpHaJIOB U

HAaHOCTPYKTYP.

C/02.6 . MonepHu3aius
CYIICCTBYIOIIUX U BHEPEHUE
HOBBIX IIPOIICCCOB U
000py0BaHUS IS
MOIU(UKAIIH CBOWCTB
HAaHOMATEPHAJIOB U

HaHOCTPYKTYP

B pe3viabTaTe 0CBOCHMS TUCHUIIMHBI CTYIEHT J0JIKEH:

e Jname:

- 3aKOHOMCPHOCTU U CUMMCTPHUU BHYTPCHHCTO CTPOCHUA KpHUCTAJlIA,

- KpUcTajyiorpaguueckie CUMBOJIbI, KATETOPUH, KJIACChI,
- CUMMETPHYHOCTh (PU3NYECKUX CBOMCTB KPUCTAUIOB M MHOTOIPAaHHOCTh BHELIHHX

bopm,

- BJINSIHUE BHEIIHUX BO3/EUCTBUI HA CBOWCTBA KPUCTAILIOB,
- IPUHIMIIBI (PU3UYECKUX METO/I0B UCCIIEJOBAHUS CTPYKTYD,
- BIMAHUE JOOABJIEHUS] HHOPOJHBIX aTOMOB B KPUCTAJUl Ha IMHAMHYECKOE paBHOBECUE
Y U3MEHEHHUE CBOMCTBA KPUCTAILIA.
OcBouB Kypc “@PH3MKH KOHIACHCHPOBAHHOIO COCTOSIHUSA~ CTYICHT JOJIKEH YMETh:
- OIPENENISITh 3JIEMEHTbl CUMMETPHH KPUCTANINYECKUX CTPYKTYD,
- OMMCaTh HEKOTOPbIE (PU3HUECKUE CBOICTBA, CBSI3aHHbIE CO CTPYKTYPON KPUCTAILIIOB,
- TEOPETUYECKUIN ONMHCATh IKCIIEPUMEHTAJIbHbIE PE3YJIbTAThl, [TOJIyYEHHBIE NPU CTPYK-

TYPHOM aHAJIN3C,

- paboTaTh Ha SKCIIEPUMEHTAJIbHBIX YCTAHOBKAX CTPYKTYPHOI'O aHaJIM3a KpUCTaIa.

N3ydenne kypca “@PU3NKH KOHIACHCHPOBAHHOIO COCTOSHHSA  JOJDKEH Pa3BUTh Y CTY-
JIEHTa JII0003HATEIbHOCTh, MHTEPEC K U3YUEHHUIO (U3NYECKUX CBOMCTB KPUCTAILIOB, JaTh CTY-
JICHTY TOHUMaHHE BaYKHBIX 3TAllOB UCTOPUH PA3BUTHUS KPUCTAIIOMU3UKU U IKCIIEPUMEHTAIIb-
HBIX METOJIOB UCCJIEI0BAHUS CTPYKTYp KPUCTAJLIOB.

e Yuems:

- OIIPEACIIATH DJIEMEHTHl CUMMETPHUH KPUCTALIINYECKUX CTPYKTYD,
- OMMCaTh HEKOTOPbIE (PU3HUECKUE CBOICTBA, CBSI3aHHbIE CO CTPYKTYPON KPUCTAILIIOB,
- TEOPETUYECKUN OINNCATh SKCIEPUMEHTAIBHBIC PE3YJIbTaThl, IOJIYYEHHBIE IIPU CTPYK-

TYPHOM aHAJIN3C,

- paboTaTh Ha SKCIIEPUMEHTAJIbHBIX YCTAHOBKAX CTPYKTYPHOI'O aHaJIM3a KpUCTalIa.

BJIA/IETh: METOAAMH pacyeTa U IKCIEPUMEHTAIbHOIO UCCIIEIOBAHUs IApaMeTpOB U
XapaKTePUCTHK KOHJACHCHPOBAHHBIX Cpel, OCHOBHBIMU IIpUE€MaMu 0OpaOOTKU U IMPE/ICTaB-
JICHUs1 SKCIEPUMEHTAIbHBIX JJAHHBIX, CIIOCOOHOCTBIO CTPOUTH (PU3UYECKUE U MaTeMaTHye-
CKHME MOJIEIN KOHJACHCUPOBAHHBIX CPEJl, @ TAKKE UCIOJIb30BaTh CTAHAAPTHBIE IPOrPAMMHBIE
CpPEeCTBA UX KOMIIBIOTEPHOTO MOJIEIMPOBAHNUS, CIIOCOOHOCTHIO APTYMEHTHPOBAHO BHIOUPATh
U PEaJu30BbIBaTh HA MpakTUKe 3(P(HEKTUBHYIO METOAMKY pacuera U IPOEKTUPOBAHUS HO-
BBIX MAaTepHaJIOB HJIEKTPOHHON TEXHUKH, TOTOBHOCTBIO aHAJIU3UPOBATh U CUCTEMATU3UPO-
BaTh PE3yJIbTAThl UCCIEAOBAHUMN, MIPEICTABIATh MaTEpUaibl B BUJE HAyYHBIX OTYETOB, IIy0-

JIMKALWN, IPE3CHTALUMN.




7

N3ydenne kypca “@PU3NKH KOHIACHCMPOBAHHOIO COCTOSIHHUSA  JOJDKEH Pa3BUTh Y CTY-
JIeHTa J1I0003HATENBHOCTh, HHTEPEC K M3YUEHUIO (U3NYECKUX CBOMCTB TBEPIBIX M KHUIKHX
¢a3, 1aTh CTyIEHTY IOHUMaHHE BaXKHBIX ATAIIOB UCTOPHU Pa3BUTHUS KPUCTATUIOPHU3UKHI U IKC-
MepUMEHTAIbHBIX METO/I0B UCCIIEIOBAHMS CTPYKTYP KPUCTAJJIOB.

*/lemoncmpupoeanyb cnocoOOHOCHb U 20HOEHOCHLb:
- ONpEeNeNATh MapaMeTpbl CTPYKTYPhI MOJYNPOBOJHUKOBBIX MaTepUalOB NMPHUMEHSEMBIX B
COBPEMEHHON TBEPAOTEIIBHOMN 3JIEKTPOHUKE.

4. Conep:kanue ¥ CTPYKTYpa JMCHHILIHHBI
4.1 Conepxxanue pa3ieioB IHUCHUILTHHBI

B tabnune 1 mpuBoauTCS OnMMcaHWE COACPIKAHUS TUCHUTIINHBI, CTPYKTYPHPOBAHHOE
0 paszzieniaM, ¢ yKa3aHueM IO KaKIoMY paszeny (pOopMbI TEKYIIEro KOHTPOJIS: 3aluTa J1abo-
patopHoii padotsl (JIP), komnoksuym (K), rectupoBanue (T).

Tab6auna 1.
Kon Dopma KOHTPOIIs
Ne Hanmeno- TEMBI KOHTPOJIUTYEM
pazne- BAaHHE oii Komre-
TeHIUH (W ee
na paszena wacti)
1 2 3 4 5
1 I'eomer- 5 cemecTp Koxn-
puueckast | Cummerpus B npupoje. [lonstue kpu- JIOKBUYM
Kpuctan- | cramia. [Ipenmer kpucramiorpaduu u IIK-1 Nel,
norpadus | KpUCTATIO(PU3UKHU, UCTOPHUS CTAHOBJIE- KOMITBIO-
HUS, CBSA3HU C IPYTHMH 00J1aCTsAMU 3Ha- TEPHOE Te-
HUM. Ponb pyCCKHX y4EHBIX B CTAHOBJIE- CTUPOBAHUE
HUM U Pa3BUTUHU KpUCTAIUIOTpapuu u (D
KPUCTAIIO(DU3HUKY.

DJEeMEHTbl CUMMETPUU KpUCTAJIMYE-
CKHUX MHOT'OI'PaHHUKOB.

1. IIpocTele  KOHEYHBIE  DJIEMEHTHI
CUMMETPUU  KPUCTAIOB:  IJIOCKOCTh
CUMMETPUHU, OCbh CHUMMETPHUH, LEHTP
CUMMETpUH, OIEepalud OTPaXKEHUs u
BpallleHus. 2-qauca.

2. Kpucrannorpaduueckue kareropum,
CUCTEMBI U CHHTOHHUHU.

3. CumBonbl y3710B (TOY€K), pAIOB
(HampaBieHHil) U TPaHEN(IUIOCKOCTEH) B
KpUCTAJUIMYECKOM MHororpaHauke. [la-
pametpsl Berica. Uanexcsl Musnepa.

4. CrpykTypa KpHUCTAJUIOB H TPO-
CTPaHCTBEHHAs PEILLIETKA.

5. Pemerku BbpaBs. DnemMeHTH CUMMET-
PUM KPUCTAIUINYECKUX CTPYKTYP.

6. [IpoctpancTBeHHbIe (Pen0pOBCKUE)
IPYIIBl CHMMETPUU KPUCTAIITNUECKUX
CTPYKTYP.

Ob6partHas pemerka. OCHOBHbIE CBOWCTBA
oOpatHoi pemieTku. OCHOBHBIE (hopMy-
Jbl CTPYKTYpPHOU KpHcTaiorpapuu. 2-
yaca.

2 OcHoBBI 1. ATomHble U MoHHBIE paanychl. Koop- Koz-




KpucTal-
JIOXVMHHU.

JUHALMOHHBIE YUCIa U KOOPJIWHALMOH-
HbI€ MHOTOTPaHHUKHU.
2. IIpocTeie U CIOKHBIE peIETKU. TuIbl
MEXAaTOMHBIX CBfI3e B CTPYKTypax.
IInoTHeWIIMEe YIIAKOBKY 4acTUL] B CTPYK-
Typax. 2-4aca.
3. dedexTbl KpUCTAITUYECKON CTPYKTY-
pol. Kimaccudukanus nedexros.

6 cemecTp
Hedextsl mo @penkento u HIoTTKH.
Brnusianue neekToB Ha AIIEKTPUIECKHE
CBOMCTBA KPUCTAJJIOB.
4. Ilpumecu 3aMelIeHUsI U BHEIPEHUSI.
Jucmokaruu. MeTo bl HaOJTr0 IeHUS
IYCIOKAIIUM.
OcHoBHBIE METOJIbI peHTTeHOrpaduu
KpHUCTAJIIOB.
1. Metoasl Jlays. Onpenenenue opueH-
TUPOBKU U CUMMETPHUM KpUCTAJUIOB. Me-
TOJI BpallleHUs U Koyie0aHUs KpUcTaslia.
Meton [le6as - Llleppepa. Manunmposa-
Hue nedaerpamm. @a30BbIi aHAH3.
2. DnektpoHorpadus. YCTpOHCTBO U
NPUHIUIT ~ paboOTBl  3JIEKTpOHOTpada.
Ormnpepnenenne CTPYKTYpbl KpPHUCTAJIOB
aneKTpoHorpaduyeckuM metofoM. Hce-
CJIeIOBAHKE TEKCTYp IJICHOK.
3. IIpocBeunBaromasi DIEKTPOHHAST MUK-
pockomnus. YCTpOUCTBO U NPUHUMIT JIEH-
CTBUSI MPOCBEYMBAIOIIETO AJIEKTPOHHOTO
MHUKPOCKOIIA.
3. PacTpoBas 3J€KTpOHHAasT MUKPO-
CKOIHUSI.

IIK-1

JIOKBUYM
Nel,
KOMITBFO-
TEepHOE Te-
CTHpPOBaHHE

W)

Ouznue-
CKHeE
CBOMCTBa
Hjcanb-
HBIX KpH-
CTaJLJIOB U
CHMMET-
pusi.

1. OCHOBHOW 3aKOH KPHUCTALIO(U3UKU
(mpuHLIHTT Heiimana). [TpuHLIMT
CYNepno3uuii cuMMeTpuu (IPUHLIUIT
Kropn).

2. Kpucramorpaduyueckre CUCTEMBbI KO-
OpAMHAT.

@du3nvecKre CBOWCTBAa KPUCTAIIJIOB OIHU-
ChIBa€MbI€ TEH30POM IIEPBOTO paHra.

1. CkaysipHbIE ¥ BEKTOpPHBIC (DU3UYECCKUE
CBOWCTBA KPUCTAJLIIOB.

2. Tluposnextpuueckuii 3ddekr. I[lu-
pOdJIeKTpUYECKHE KOAPPHUIIUEHTHI.

3. DnekTpokanopudeckuit 3 exT.
Pusnyeckue CBOMCTBA KPUCTAILIOB, OIU-
ChIBa€MbI€ BEKTOPOM BTOPOTO paHTa.

1. JlusnexTpudeckue CBOMCTBA KpUCTa-
JIOB

2. MarHutHble CBOWMCTBa KpUCTAJUIOB.
TeH30pbl JTUAJIEKTPUYECKOW M MarHUT-

IIK-1

Koi-
JIOKBUYM
Nel,
KOMIIBIO-
TEpPHOE Te-
CTUPOBAHHE

W)




HOM IPOHULIAEMOCTEN.

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

Pu3nyecKre CBOMCTBA KPUCTAILIIOB,
OrnuceiBaeMble TEH30POM TPETHETO
paHra.

1. Ilpsmoit 1 OOpaTHBIA MHE30IEKTPH-
geckue 3P PeKTsI.

2. Ilee3odnextpudeckuii  3pGhekT B
KBaplLe.

3.  JIuHeWHBIA  DJIEKTPOONTHUYECCKHI
s dexr.

Pu3nYecKre CBOMCTBA KPUCTAIIIIOB, OIH-
ChIBa€MbI€ TEH30pOM 4 paHra.

1. Yopyrue cBoiicTBa KpUCTAJIOB.

2. BzaumHas cBs3b (PU3MUECKUX CBOMCTB
Y SBJICHUW B KpUCTaJUIaxX.

4.2.CTpyKTYypa IMCHUIIMHBI (MOLYJIs1)
4.2.1.00masi Tpya10eMKOCTh JUCHUIIMHBI cocTaBjsieT 3 3aueTHbIX equnnn ( 108

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

OO6mas TpyA0eMKOCTh (B yacax) 108 108
KonTakTHas padora (B yacax) 45 45
Jleximonnsie 3ausaTus (JI) 15 15
[Tpaktuueckue 3ansatus (113) 30 30

Cemunapckue 3ansarus (C3) - -

JlaGopaTtopHsie paboTs (JIP) - -

CamocrosiTenpHast pabota (B gacax) 54 54

PacuetHo-rpaduueckoe 3aganue (PI3) - -

Pedepar (P) - -

Occe (9) - -

KonrtponsHas pabora (K) - -

CamocTosiTeIbHOE H3Y4YeHHE pa3feioB/TeM

KypcoBas pabota (KP) - -
Kypcosoit npoext (KII) - -
ITonroroBka M NpPOXOXKIEHUE MPOMEKYTOUHOMN 3 3
aTTecTalluu

Bua npo MEXKXyTOYHOM arrecTaluu 3a4er 3a4yer

4.2.2 JleKUHOHHBIE 3AHATHSA

Tabomuna 3. JIeKInoOHHBIE 3aHATHS

Ne i/t Tema

I'eomeTpuueckasi KpucTauiorpaQusl.

Pemerku bpasa.

CBoiicTBa 0OpaTHOM PEIICTKH.

OCHOBBI 3aKOHBI KpUCTAJUIOXUMHH.
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PuU3NYECKUE CBOKMCTBA UAECATBHBIX KPUCTAIUIOB U CUMMETPUS

CBsi3b CUMMETpPUU U (PU3UUYECKUX CBOMCTB KPUCTAJIIOB.

®duznyueckre CBOMCTBA OMKUCHIBAEMbIE TEH30paMHU HYJIEBOTO, IIEPBOT0, BTOPOTO, TPe-
THETr0 U YETBEPTOT'O PAHIOB.

4.2.3.IlpakTH4ecKue 3aHATHSA (CEMHHAPBHI)

Tabnuma 4
No Tema
1 | Onpenenenue napaMeTpoB CIENUATBHBIX BHIOB CBETOBOM MUKPOCKOITHH
2 | UccnenoBanue AUCIOKAIIMM B MOHOKPUCTAIUTMYECKUX CTPYKTYpax
3 | UccnenoBanue MUKPOCTPYKTYPHI MOTUKPUCTALTNYECKUX MATEPUAIIOB.
4 | OnpeneneHue TOJNIIUHBI TOHKUX IJIEHOK U AMUTAKCHUAIBHBIX CJIOEB ONTUYECKUMH MeE-

TOJAMH

N

Onpe,ueneHI/Ie YIJIOB MCKAY I'paHsIMHU KPUCTAJDIOB TOHUOMETPHUYICCKUM MCTOI0OM

6 | JlusnekTpudeckue CBOWCTBA CETHETORIEKTPUUECKUX KPUCTAIUIOB

7 HB€303J'ICKTpI/I‘leCKI/Ie CBOMCTBaA KpUCTAJIJIOB

4.2.4.J1aGopaTopHble padoThI He MPeyCMOTPEHbI M0 Y4eOHOMY IJIaHy

4.2.5. CamocTosiTeIbHOE N3YUYEHHE Pa3/iesIOB AUCHHUILIMHBI.

Tabmuia 4 CaMOCTOSTENbHOE U3yUEHHUE Pa3/Ie]IOB TUCIUILINHEI

i/ﬁ; Bomnpockl, BEIHOCHMEBIE Ha CAMOCTOSITETIbHOE H3YUCHUE
1 Kpucramnmueckoe cocTosiHHIE BEIIECTB
2 Kpucramnorpadudeckue KIaccbl CHMMETPUH
3 Kpucramnorpaguueckue kareropum, CHCTEMbl 1 CHHTOHUUT
4. Kpucrannorpaduueckue cucteMbl KOOpAUHAT
5 Pemerku bpaga. Yetkipe Tumna pemerok bpasa
6 AHTHCUMMETPUS B KPUCTAJUIAX.
7 Tunel CTPYKTYp KPUCTAIIIOB
8 O6pazoBaHue TBEPBIX PACTBOPOB BHEPEHHUS U 3aMEIICHUS B KpUCTaJIaxX
9 MatpuyHoe npecTaBieHue Mpeodpa3oBaHie CUMMETPUN B KPUCTAILIAX
10 CkansipHble U BEKTOpHbIE (pU3MUecKre CBONCTBA KPUCTAIIOB
11 du3nyecKkre CBOWCTBA OMUChIBAEMbIE TEH30POM BTOPOT'O paHra
12 ®dusnyecKue CBOMCTBA OMUCHIBAEMbIE TEH30POM BTOPOT'O paHra
13 ®duznyecKre CBOMCTBA OMUCHIBAEMbIE TEH30POM TPETHEro paHra
14 Ou3nyecKkre CBOWCTBA OMUChIBAEMbIE TEH30pPOM YETBEPTOTO PaHTa

5. OneHo4YHbIe MaTEePHAJIbI VISl TEKYIEro U PyOesKHOI0 KOHTPOJISI YCIIeBAeMOCTH

u leOMe)KyTO'-lHOﬁ arrecranmumn

5.1.0neHo4YHbIe MATEPHAJIBI VIS TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH.



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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Texymuii KOHTPOJIb YCBOCHUS MPOTPaMMHOI0 MaTepHaja U IPOMEXyTouHasl aTTecTa-
1Sl CTYACHTOB, U3ydaroluX Kypc « PU3nKa KOHICHCUPOBAHHOI'O COCTOSHUSY OCYILECTBIIS -
eTcs B paMKax OaJlJIbHO-PEHTUHTOBOM CHCTEMBI 00y4JaIOUIMXCs, pa3padOTaHHOM U BHEIPEH-
HOM B npakTuky aeareiabHocTd KBI'Y. Ilonoxenue o 6amibHO-peHTHHIOBOM cucTeMe at-
tectaruu odydatonmxcsi B KBI'Y pa3merieno Ha caiite kbsu.@mail.ru JlokansHble HOpMa-
tuBHbIE akThl KBI'Y. TectoBbie 3aganus no auciuuiuinae «@u3nka KOHJIEHCUPOBAHHOTO
COCTOSIHMSI» HaxoJsaTcs Ha caiite open kbsu.ru o agpecy htt:open.kbsu.ru/moodle/course/
view.php?id

OCHOBHBIMH LENSAMH OAIIITBHO-PEHTUHTOBOM CUCTEMBI aTTECTAIH SBIISIOTCS:

- CTUMYJHMPOBAHHE CHUCTEMATUYECKON KOHTAaKTHOW M CaMOCTOSITENIbHON paboThl CTy-
JICHTOB;

- CHIDKEHHE pOJIM CYOBEKTHUBHBIX (DaKTOPOB B IMpPOLIECCE MPOBEIEHHUS aTTECTAllMOH-
HBIX MEPOIPHUSATHIA;

- MIOBBIILIEHUE COCTA3aTENBHOCTH B 00pa30BaTEIHLHOM MIPOLIECCE;

- OIPEJEIIEHNE PEUTHHTIA CTYIEHTa B COOTBETCTBHUHU C €r0 JOCTH)KEHUSIMU;

- obecrieyeHre CHUCTEeMAaTHUYeCKOT0 KOHTPOJIS KadecTBa OOY4YEHMsI B COOTBETCTBUU C
TpeboBanusiMH  DeniepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB BBICIIETO
oOpa3oBaHwUs.

bannpHO-pedTHHIOBasE cUCTeMa aTTeCTalld CTYJCHTOB IpeayCMaTpUBAaeT MpoOBeJe-
HUE KOHTPOJBHBIX MEPOINPUSATHI MO JOrMYECKU 3aBEPIIEHHBIM OJI0KaM, IIUKJIaM, pa3ziesam,
a TaKkKe MPOMEXYTOUYHAs aTTecTalus B popMe 3K3aMeHa W/Wiu 3ayeta (IuddepeHMpoBaH-
HOTO 3a4eTa).

[To maucrumnune «®Pu3nKka KOHJCHCUPOBAHHOIO COCTOSHHS» TMPOBOAATCS OalIbHO-
PENTHHIOBBIE KOHTPOJIbHBIE MEPOTIPHUATHS, BKIIOYAIOIINE MPOBEACHNUE KOJUIOKBUYMa B YCT-
HOW (opMe M KOMIBIOTEPHBIC TECTUPOBAHUE CTYJEHTOB. B pamkax OayuibHO-pEeHTHHTOBBIX
CUCTEMaXx aTTeCTallMU CTYJEHTOB MPEAYCMOTPEHbI MEPBI, CTUMYJIUPYIOLINE MTOCEIICHUS 3aHs -
THI cTyaeHTaMu. OlLleHKa YCHEIIHOCTH OCBOEHHs NMPOrpPaMMHOI0 Marepuana CTyJeHTaMHu
MPOBOUTCS 110 MHOTOOapHOM 1iKase (100 6.)

Jlnist onpenieneHust KayecTBa OCBOSHHsI O0YJaloIMMHCS y4eOHOro MaTepuaia 1o Juc-
LUUIUIMHE UCIOJIB3YIOTCS CIEAYIOIINE OIICHOUYHbIE CPEJICTBA, IPUBEACHHbIE HIXKE.

Ne On Kparkas xapakrepucrtuka 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), OPraHW30BaHHOE KaK yueOo-
HOE 3aHfATHE B BHJIE coOeceqoBaHUE
IpernoaBaress ¢ 00yJaronMMHCs
2 Tecr Cucrema craHAapTU3MPOBAHHBIX 3a7a- | DOHA TECTOBBIX 3aJaHUM pa3me-
HUM, TO3BOJIAIONIAS aBTOMATU3UPOBAThH | IIEHBI HAa  00pa30BaTEIbHOM
nporeaypy u3Mepenus yposHs 3Hanuid u | moprane KBI'Y  http://open.kb-
yMEHHU 00ydaromerocs su.ru/moodele/course/view.php?
1d=4295/
Mortu- LeneBas moabopka JaHHBIX, XapaKTepH-
BaIus 3YIOIMUX YIeOHYI0 aKTHBHOCTh M MOTH-
(TMYHOCT- | BalMIO O0YYaIOIIUXCS
HOE  OT-
HOIIICHHE)

5.1.1. KosutokBUyM

B cemecTpe mpoBoasTcs 3 KOJIIOKBUYMa, KOTOPbIE OLICHUBAIOTCS 10 8 0AJUI0B KaXKIAbIH.



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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Bonpocbwi, svinocumsie na konnoxeuym (I11K-1)
Ilepéwiit Konnokeuym

CtpyKTypa KpucTajia U MpOCTPAHCTBEHHAs PEeIIeTKa.

CuMBOJIBI y3I10B, PS/I0B U I'PaHEH B KPUCTANINYECKOM MHOTOTPAHHUKE.
Kpucramnorpadudeckne npoeKIyu.

DneMeHTbl CUMMETPUN KPUCTAJUTMUECKUX CTPYKTYP

D1eMeHTHl CHMMETPUH KPUCTAJUIMYECKHX MHOTOTPAaHHUKOB

Pemetku bpasa.

Ooparnas pemierka. OCHOBHBIE CBOHCTBAa 00pPAaTHON PELICTKH.
Kpucramnorpagpuyeckue kaTeropu, CHHTOHUU U OCH KOOP/AHHAT.
OcHOBHBIE YpaBHEHUS AUDPAKIHH.

. MeTo1 opoIKOB.
. Meroa BpailleH1ss MOHOKpPHUCTAILIA.
. DIIEKTPOHHAs MUKPOCKOIIHSI.

Bmopoii konnoxkeuym
ATOMHBIE 1 HIOHHBIE painychl. KoopanHaMOHHOE YHCIIO U KOOPAUHAIIMOHHBIH
MHOTOTpaHHHUK.
DHeprus CBs3U.
Turel cBsI3ei B CTPYKTypax.
Knaccudukamnus nepexros.
Jucnokamuu.
Touensie nedextsl. Jedexrs mo @penkento u [HIoTTKH.
PaBHOBecHast KOHIIEHTpAIUs TOYEUHBIX AePeKTOB (IedeKkThl M0 OpeHKemto - BHIBOM).
PaBHOBecHast KOHIICHTpaIHs TOYeUHBIX JAePekToB (AedexTsl mo IIIoTTKku- BRIBON).
Kontyp u Bextop broprepca.

. IInmoTHelas yrnakoBKa B CTPYKTypax.
. IIpenen ycTOMYMBOCTU CTPYKTYP.

Tpemuii konnokeuym
Kpucrannorpadudeckne cucTeMbl KOOPAUHAT.
Ckansipaple (pU3UYECKHE CBOMCTBA.
OCHOBHOM 3aKOH KPUCTAITO(PHU3UKH.
[Tpunmun cynepnosuiuu Kropu.
[MuposnexTpuueckuii 3PQexT.
VYkazarenbHasi IOBEPXHOCTh MUPOIIEKTPHUUECKOTO KOIPPUIECHTA.
JlnanexTpuueckre CBOMCTBA KPUCTAIIIOB.
['eomeTpuyeckas UHTEpIIpETaUs TEH30pa AUDJIEKTPUUECKON TPOHUILIAEMOCTH.
MarpuuHnsie npeAcTaBiIeHUs TpeoOpa3oBaHUN CHUMMETPHH.

. MarHuTHbI€ CBOMCTBA KPUCTAILIOB.

. TeronpoBOgHOCTS.

. [Ipsimoit u oOpaTHBIN Mbe303PEKT.

. Tenzop mexanudeckoi nepopmanuu.

. [Ibe3oanexkrpuueckuii 3pdext. [Ibe303mexkrpuyeckuii 3p ekt B KBapIie.

Pexkomenoauuu npu no02omoeke K KOa10KeUymy
popaboTaTh KOHCIEKTHI JISKIIUI 1O BOIIPOCaM KOJUIOKBUYMA,

MIPOYUTATH OCHOBHYIO U JIOMOJHUTENbHYIO JIUTEPATypPy, PEKOMEHIOBAHHYIO IO
U3y4aeMbIM BOIIPOCAM;

OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMA,

IIpU 3aTPpYAHCHUAX, IIPOKOHCYJIIbTUPOBATHCA C MMPEIIOAAaBATCIICM.



Kpumepuu oyenusanusn
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BOIPOCHI

MyCKAeT HETOYHOCTHU
B OTBETE Ha BOIPOC

ero, JIOMycCKasi He-
KOTOpPbIC HETOYHO-
CTH B OTBETC Ha
BOIIPOC

Onenka
HeynoB/ieTBOpUTEIBLHO | YIOBJIETBOPUTEIbHO XOpo1Io OTJINYHO
2 0aJi1a 4 6ay1a 6 0asL10B 8 6aj10B
Crynent He 3Haer 3HauH- | CTyaeHT noBepx- | Crynent xopomo | CTyleHT B HOJHOM
TEJIbHOM 4acTH BOIIPOCOB, | HOCTHO 3HAeT BOIPO- | 3HACT  MarTepHall, o0beMe 3HACT Mare-
JIOTTYCKAaeT CYIIECTBEHHBIC | Chl KOJUIOKBUYMa, J0- | TPAMOTHO H IO Cy- | prall, paMOTHO U 1O
OMMOKH B OTBETaX Ha IIECTBY W3JIaracT | CymeCTBY W3Jaract

€ro, He JIoITycKas Cy-
IIECTBEHHBIX HETOU-
HOCTEH B OTBETE Ha
BOTIPOC.

Memoouueckue pexomeHOAuUU NO NOO20MOBKE K KONNOKGUYMAM

[Ipu MOATOTOBKE K KOJJIOKBUYMaM IO TUCIHUILIMHE HEOOXOAMMO HCIOIh30BaTh CO-
OTBETCTBYIOILIIME Pa3/elibl OCHOBHOW W JOIMOJHUTEIBbHOW JIUTEPATYyphl, PEKOMEHIOBAaHHOM
JIEKTOPOM HA MEPBOM 3aHATHU MO JUCLUUIUIMHE. 3HAYUTEIbHYI0 TOMOIb B MOJATOTOBKE K
KOJUIOKBUYMY MOTYT OKa3aTh 3amuch (KOHCIEKTHI) JICKIIMH, KOTOPBIE MPOBOJMINCH BO
BpEMs ayIUTOPHBIX 3aHATHUM 1O JUCUUILIMHE. B KOHIE Ka)KI0M TEMBI 110 JAHHOW JTUCLIUILIH-
HE CTyJEHTaM TMpeIJaraloTcsi KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE KPATKO pacCMaTpUBAaIOTCS
MocJie JIEKIUN U 00Jiee JeTanbHO Pa30MparoTCs Ha MPaKTUYECKUX 3aHATHsIX. [Ipu moaroros-
K€ K OYEepeIHOMY KOJUIOKBHYMY IIEI€CO00pa3HO 00pamarbCss K 3THUM KOHTPOJBHBIM
BOIpOCaM, a TaKkKe LenecoodpasHo oOpamaThCsi K MHTEPHET pecypcaM IO JaHHOW IHc-
LUIUIMHE, KOTOPbIE PEKOMEHIOBAHBI MPENOABATEIEM B HaUaJlle U3yYeHUS TUCIIUIUINHBI.

[Ipu moAroTOBKE K KOJJIOKBUYMY PEKOMEHAYETCS MOCELIEHUE KOHCYIbTaIui, Ipo-
BOJMMBIX IIperojiaBaTesieM, a Takke oOpaleHue K caty mnpenoaaBatens. CTyJIeHTbI 4depes
WHTepHeT UMEIOT NTOCTYI K y4eOHO-METOUYECKIM H3JIaHUsIM B BEAYyIINX By3ax Poccum.

Kpurepuy onileHUBaHNS HA KOJJIOKBHYMAX

Bo Bpemst yCcTHOro onpoca Ha Ka)XJA0M KOJJIOKBUYME CTYJEHT MOXKET MOJIYYUTh 10 15
6ayioB. [Ipu 3TOM OLIEHMBAETCH :

- BJIaJICHUE TEPMHUHAMU, OHIATUSIMH, MPUHLIUIIAMU TEPMOAUHAMUKHA TUCIIEPCHBIX CH-

CTeM;

- ICHOCTh, YETKOCTh M JOKa3aTEIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIPOCHI;

- CHCTEMHOCTb 3HaHUI, YMEHHI 1 HaBBIKOB IO TEME.

[To uToram ycTHOTO Onpoca Ha KOJJIOKBUyME CTYJICHTY BBICTAaBIISETCA :

a)14-15 GamnoB, eciii BiaJ€eT B MOJTHOM 00OBEMEe MPOTPaMMHBIM MaTepUajioM, BBIHE-
CEHHBIM Ha KOJIJIOKBHYM, JIOCTaTOYHO TTTyOOKO OCMBICITUBAET TeMy (pa3zielt), HCUepIbIBAIOIIe
OTBEUYAET Ha BCE BONPOCHI, BHIAEISET MPU 3TOM CaMO€ CYLIECTBEHHOE, YMEET aHalUu3Upo-
BaTh, CPABHUBAET, KJIACCU(PHUIMPOBATH, 0000IATh, KOHKPETU3UPOBATh U CHCTEMATU3UPOBATH
MIPOrpaMMHBIN MaTepuan, 4eTKO GOPMUPYET OTBETHI;

6)12-13 GamnoB, ecnu BiajgeeT yueOHbBIM MaTepHaiOM, BBIHECEHHBIM Ha KOJUIOKBUYM
MOYTH B TIOJIHOM OOBeMe (MMEIOTCS TPOOeNbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOCHHO
CJIO’KHBIX BOIIPOCAxX); CAMOCTOSITENIbHO U OTYACTH IPU HABOJAIIMX BOMPOCAX JAET MOJTHOICH-
HbI€ OTBETHI Ha BOIPOCHI; HE BCErJa BbIAESAET Hanboiee CyIIECTBEHHOE, HE JOMYCKaeT ce-
PBE3HBIX OIMOOK B OTBETAX.

B)9 — 11 GaysioB, eciiv BJaJeeT OCHOBHBIM 00bEMOM 3HAHUU 110 TEMaM KOJIJIOKBUYMa,
MIPOSIBIISIET 3aTPYIHEHHSI B CAMOCTOSATENbHBIX OTBETaX, JOIMYCKAeT HETOYHbIE (POPMYIHUPOB-
KM, B IIPOIIECCE OTBETA JIOMYCKAeT OIMOKHU MO CYIIECTBY BOIPOCa.

r)5-8 0aIoB, €Clii HE OCBOWII 00s3aTeIbHBI MUHUMYM 3HAaHUU MpenMeTa, He CIoCo-
O€H OTBETUTH Ha BOMPOCHI Jake MPU JOTIOIHUTEIbHBIX HABOSAIIUX BOIPOCAX.



14

II)CCJ'II/I OTBCTBI CTYJICHTA 110 y‘le6HBIM MaTcpHralia KOJJIOKBUYMa OLCHUBAKOTCA KOJIU-

YECTBOM OaJITIOB MeHee 4, TO CTYJeHTY BhIcTaBisieTcst 0 6aios.

5.1.2. TecToBbIC 321aHUS 10 AUCHUILIMHE
OO0pa3ubl TECTOBBIX 3aJaHU I
V1: 1. Kpucramiorpadus
V2: CtpyKkTypHas KpucTtayuiorpadus
S: IIpu dazoBoM mepexojie IEPBOTO poja CKAYKOM MEHSETCs ### Mpon3BoiHas CBOOOTHOM
SHEPIHUH.
+: mepBas
S: Ilpu (hazoBoM mepexojie BTOPOro poja CKaukoM MeHsIeTCs ### mponu3BogHast CBOOOIHOM
SHEPTrHH.
+: BTOpad
S: Momudukamnuu, 06pa3yrommecs Ipu moauMopdu3Me Ha3bpIBAOT. ..
- TIOJIUNTPONINYECKUMU
+: AIUVIOTPONMNYECKUMU
- TIOJIUTUITHBIMH
S: B kpucTtamiax ogHOU U TOH ke MOAU(GUKAIIIN JAHHOTO BEIIECTBA YTIIbI MKy COOTBET-
CTBYIOIIMMH I'PaHAMU IPU JAHHON TEMIIEpaType U JaBICHUH OCTAIOTCH ...
-: pa3HOU
+: IOCTOSHHOM
-1 OCTPBIMHU
-: TyIIBIMU
S: MoHoKpHCcTa XJIOpUJa HATPUSI UMEET BHEUTHIOIO (hOpMY ...
-1 OKTa’apa
+: KyOa
-1 TeTpa3apa
-1 IUdIpa
-: rekcaszipa
S: NaCl umeer ... aeMeHTapHYIO YKy
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)
: OIK (o0bpeMHOLIEHTpHpOBaHHAs KyOu4yeckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBaHHAS)
: TPUTOHAJIbHYTO
. TETParoHaJbHYIO
S: Anma3s UMeeT ... KPUCTAINYECKYIO PELIETKY
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)
: OIK (o0bpemMHOLIEHTpHpOBaHHAs KyOu4yeckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBaHHAS)
: TPUTOHAJIbHYTO
. TETParoHaJbHYIO
S: MeTauibl Co CTPYKTYpOH THIIA MEAW UMEET ... KPUCTAIUINYECKYIO PEHIETKY
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)
: OIK (o0bpemMHOLIEHTpHpOBaHHAs KyOu4yeckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBaHHAS)
: TPUTOHAJIbHYTO
. TETParoHaJbHYIO
S: Metasuibl cO CTPYKTYpOU THIIa MarHUN UMEET ... KPUCTAININYECKYIO PELIETKY
-: 'K (rpanenenTpupoBaHHast KyOnueckasi)
-1 OLIK (o6beMHOIIEHTpUpPOBaHHAs KyOrueckas)
+: reKcaroHaJIbHYIO
- TPUTOHAJIBHYIO



-. TCTparOHaJIbHYHO

S: Metasuibl co CTPYKTYpoOi TuIia Bojib(ppama UMEET ... KpUCTAIINYECKYIO PEIIETKY

-: 'K (rpanenenTpupoBaHHast KyOuueckast)

+: OLIK (o6bpeMHOIIEHTpUPOBaHHAS KyOUYecKas)
-1 FeKCaroHaJIbHYIO

- TPUTOHAJIbHYIO

- pOMOUYECKYIO

S: KpeMHHI1 IMEET ... KpUCTAININYECKYIO PELIETKY
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)

: OIK (o0bpeMHOLIEHTpHpOBaHHAs KyOu4yeckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBaHHAS)

: TPUTOHAJIbHYIO

: TETParoHaJbHYIO

S: 'epMaHnil IMEET ... KPUCTALINYECKYIO PELIETKY
+: 'K (rpaneueHTpupoBaHHas Kyoudeckas)

: OIK (o0beMHOLIEHTpHpOBaHHAs KyOu4yeckas)
: I'TTY (rexcaroHanbHas IUIOTHOYTIAKOBaHHAS)

: TPUTOHAJILHYTO

: TETParoHaJbHYIO

S: I'padut uMeer ... KPUCTAIUTMUECKYIO PEIIETKY
-: 'K (rpaneunenTpupoBaHHast KyOuueckast)

-1 OLIK (o6beMHOIIEHTpUpPOBaHHAs KyOrueckas)
+: reKcaroHaJIbHYIO

- TPUTOHAJIbHYIO

-2 TETParoHaJIbHYIO

S: MoHOKpHCTAT aJiIMa3a UMEET BHEUTHIOK GOpMY ...

-: TeKcaszipa
-: OKTa’Ipa
-: KyOa

+: TeTpa’apa
-1 AMdApa

S: Onepanueii CMMMETPUH HA3bIBAIOT ONEPALMIO ... TOUKH C IPYTOil TOYKOM.

- COIIOCTABJICHUS
+: COBMEILICHUS
-! pa3beJUHEHUE

S: BooOpaskaeMblii TeOMETPUYECKUIN 3JIEMEHT, C TOMOIIbI0 KOTOPOT'O OCYLIECTBIISIETCS OTle-

pauus CHMMETPUI Ha3bIBACTCH ...
+: DIeMEHTOM CUMMETPHUH

- INIOCKOCTBIO CHMMETPHH

- OCBIO CHMMETPHUH

- IECHTPOM CUMMETPHUU

15

S: IlimockocTh 3CPKAJTIBbHOI0 OTPAXKCHHUA, OCYIICCTBIIAIOIIAasd COBMCIICHUE CUMMETPUIHO paB-

HBIX TOYEK Ha3bIBACTCA ...

- INIOCKOCTBIO CKOJIB3ALIETO OTPAKECHUS
+: INIOCKOCTBIO CUMMETPUH

- OCBK0 CUMMETPHUH

- ”HBEPCUOHHOU OCBIO CUMMETPUHU

-: IICHTPOM CUMMETPUU

S: Ocs, Ipu MOBOPOTE BOKPYT KOTOPO Ha HEKOTOPBIN ONPEAEIEHHBINA yToJl, IPOUCXOAUT

COBMCUHICHNEC CUMMETPUYHBIX TOYCK, HA3bIBAIOT ...
- IJIOCKOCTBIO CKOJIB3AMIICTO OTPAKCHUA
- INTOCKOCTBIO OTPaKCHUA



16

+: OCBI0 CHMMETPHH

- ”THBEPCUOHHOW OCBIO CHMMETPHH

-: ICHTPOM CUMMETPUU

S: ITopsA10K BO3MOKHBIX OCEH BpPAIIEHHS N B KPUCTAJIAX CTPOTO OTPAHUYEH U COCTABIIAET ...
-1,2,,3,4,5,,6

- 1,2,.3,4,5

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

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

-1,2,,3,4,7

S: NTHBEpCHOHHBIMM OCSIMH N-TO MOPSIIKA HA3bIBAIOT OCH, COYETAIOIINE COBMECTHOE JCHCTBUE
IIOBOPOTHOM OCH TOT'O K€ MOPSAIKA C ...

-! INIOCKOCTBIO CKOJIB3SAILEr0 OTPAKECHUSA

-! INIOCKOCTBIO OTPaKCHUS

-! OCBI0 CHMMETPHH

+: HEHTPOM CUMMETPHUHU

- INIOCKOCTHU CUMMCTPHUU

S: IlenTpom cumMmeTpHH (IIGHTPOM MHBEPCHM) HA3bIBACTCA 0C00ast TOUKA BHYTPU (UTYPHI,
XapaKkTepU3yroascs TeM, 4To Jiro0ast mpsMas MpoBe/IeHHas Yepe3 HEHTP CUMMETPUH, BCTpe-
YaeT OJJMHAKOBbIE TOYKU (PUTYpHI IO 00€ CTOPOHBI OT LIEHTpa Ha ### pacCTOSHUSX.

+: paBHBIX

S: CumMeTpun B KpUcCTaJlJIax paclpeAeisatoTcs Ha ... CHHTOHHUH.

6
+:7
-5
- 8
-3
S: Unpekcel y3ia, HampaBIeHUs U MJI0CKOCTH MPOCTPAHCTBEHHON peleTKh 0003HAYar0TCH ...
uuppami.
+: 4
+:3

-2
-6

-5

S: CuMBOII y371a KPUCTALUTHYECKON PEIIETKH 0003HAYAIOTCS ... CKOOKaMH.

-1 KpYTJIBIMH

-: KBaJ[paTHBIMH

+: TBOMHBIMU KBaIPATHBIMH

-1 pUrypHeIMH

-: YTJIOBBIMH

S: CuMBOIJI HanpaBJICHUST KPUCTALTHYECKONW PenIeTKH 0003HAYAIOTCS ... CKOOKaMH.
-1 KpYTJIBIMH

+: KBaIpaTHLIMU

-: IBOMHBIMU KBaJIPaTHBIMHU

-1 pUrypHeIMH

+: YyIIOBBIMU

S: CuMBOJI IIIOCKOCTH KPUCTALTUYECKON PEIIeTKH 0003HAYAIOTCS ... CKOOKaMH.
+: KpyTabIMU

-: KBaJIPaTHBIMH

-: IBOMHBIMU KBaJIPaTHBIMHU

+: purypHBIMHI

-: YTJIOBBIMH

S: B kpucramiorpadun cumBosiom [[mnp]] o603Havaror ...
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- INIOCKOCTh

+: y3€l B PEIIETKE

-: HallpaBJICHUE B PEILIETKE

-1 CEMENCTBO 3KBUBAJICHTHBIX HalPaBIECHUI

-1 CEMEHCTBO SKBUBAJIEHTHBIX IJIOCKOCTEN

S: B kpucramiorpaduu cuMBojoM [mnp]| 0603HAYALOT ...

- INIOCKOCTh

-1 y3€J B peuieTke

+: HaIpaBJIEHUE B PELIETKE

-1 CEMENCTBO SKBUBAJICHTHBIX HaNpaBIEeHUI

-1 CEMEHCTBO dKBUBAJICHTHBIX INIOCKOCTEN

S: B kpucramiorpaduu CMMBOJIOM <mnp> 0003HAYAFOT ...

- INIOCKOCTh

-1 y3€J B peuieTke

-: HallpaBJICHUE B PEILIETKE

+: ceMeNCTBO SKBUBAJICHTHBIX HAIpaBICHUM

-1 CEMEHCTBO DKBUBAJIEHTHBIX INIOCKOCTEN

S: B kpucramnorpaguu cumposom (hkl) o6o3HaqaroT ...

+: IIIOCKOCTh

: y3e1 B pelieTKe

: HAaIIPaBJICHUE B PEILIETKE

: CEMENCTBO SKBUBAJICHTHBIX HalpaBIECHUI

: CEMENCTBO SKBUBAJICHTHBIX IUIOCKOCTEN

S: B kpucramiorpaduu cumboisiom {hkl} o6o3nauaror ...

: IJIOCKOCTh

: y3e1 B pelieTKe

: HAaIIPaBJICHUE B PEILIETKE

: CEMENCTBO SKBUBAJICHTHBIX HalpaBIECHUI

+: ceMeNCTBO SKBUBAJIEHTHBIX INIOCKOCTEN

S: CUMBOJI COBOKYITHOCTH CUMMETPUYHO SKBUBAJICHTHBIX HAIIPaBICHUN KPUCTAININYECKON
pemeTK: 0003Ha4at0TCs ... CKOOKaMH.

-1 KpyTJIbIMU

-1 KBaJpaTHBIMH

-: IBOMHBIMHU KBaJPAaTHBIMHU

-: purypHbIMH

+: YIIIOBBIMU

S: CuMBOIIBI HaNIpaBJIEHNUE U TUIOCKOCTH JUIsl TPUTOHAJIBHOM M F€KCaroHaJIbHOM CUHTOHUH
(cumBosBI Muiutiepa-bpaBa) o603HauaroTes ... udpamu.

+:4

-3

-2

)

-5

S: EAVHMYHOM I'paHbIO HA3bIBAETCA IPaHb KPUCTAILIA, IEPECEKAOIIAsl OCH KOOPINHAT Ha
PacCTOSIHUM ... (B OCEBBIX MacIITa0HBIX) OTPE3Ka OT Hayajla KOOP/HHAT.
+: OTHOT O

-1 IBYX

-1 Tpex

-: IIECTH

S: IIpocroit uaeanpHON (HOPMOI KpHCTANITIAa HA3BIBACTCS MHOTOTPAHHUK, BCE TPaHU KOTOPOTO
MO>KHO MOJYYHTh U3 ... C IOMOIIBIO TPeoOpa30oBaHuil CUMMETPUH JTAHHOTO KPUCTAJLIA.
+: OIHOM rpaHu
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-: COBOKYITHOCTH I'pDaHEH
-: IBYX T'paHen
- TOYEYHOU I'PYIIIbI
S: Jlns mocTpoeHus crepeorpaduueckoi MPOeKIny, Ha chephl MPOESKIIUU, TOUKA 3PEHUS
paszMeniaercs ...
-1 Ha CEBEPHOM IOJII0CE
-1 Ha F0’)KHOM II0JIFOCE
+: Ha IO)KHOM U CEBEPHOM II0JIIOCax
Metoanyeckue peKOMEeHIANH 110 NMOATOTOBKe K TeCTUPOBAHUIQ

OcHOBHbBIE PEKOMEHJALINU, U3JI0KEHHbIE BBILIE JUISI MOATOTOBKH K KOJUIOKBHyMaw,
OCTalOTCS B CUJIE U ISl TOATOTOBKHM K TECTHPOBAHUIO (MCIOJIB30BAaHNUE PEKOMEHAYEMOM JIH -
TepaTypbl, KOHCTIEKTOB JIEKLIUU, METOJUYECKHIE YKa3aHHsl, HHTEPHET-PECYPChl, KOHCYJIbTAIlH
y MpenoaBaTes u ap.).

CryzneHTaM, U3y4arloluM JaHHBIN Kypc, MPeIOoCTaBIISIETCS BOZMOKHOCTh MHOTOKpAT-
HOTO pEIICHHs TEeCTOBBIX 33JaHUN W TIOMYYUTh OLIEHKY YPOBHS CBOMX 3HaHUWU. B TeueHuu e
ceMecTpa CTYACHTbI TPHXKJbl TECTUPYIOTCS MO AUCLUMIUIMHE (depe3 Kaxknas 1/3 cemectpa).
CTyneHThl UMEIOT BO3MOKHOCTb, IIOCJIE€ MNPOLEAYPBl PETUCTpAllUU, INPOWTH OHJIAMH - Te-
CTHUpPOBaHUE, B TOM YHCIIE€ B PEKUME CAMOKOHTPOJIS.

Kpurtepun ¢popMupoBanns oueHok (0a/1710B) 110 TeCTOBLIM 32/IAHUSIM.

[To pe3ynbTaraM KakJ0ro TECTUPOBAHUS CTYAECHT MOXKET MOJIYUUTh 710 5 6aioB (Bce-
ro 15 6aninoB B TeUeHUE CEMECTPA).

[Tpu 5TOM CTYJIEHTY BBICTaBIISIETCS:

5 GannoB mpu mpaBuiIbHOM BbITonHEHUN 91-100% oT o0miero yucia TECTOBBIX 3aa-

HUU

2

4 6ayna ipu 81-90%

3 6ayna mpu 61-80%

2 6amna nipu 36-60%

[Tpu kKonmuvecTBe MPaBUIIBHBIX pelIeHni MeHbIe 36% OT O0IIEero Yncia TECTOBBIX 3a-
JaHUH CTY/IEHT HE MOoJyvaeT OajioB.

Kpurtepuu onieHnBaHus MOTHBAIMH (JITYHOCTHOTO OTHOIIEHHS)

B Teuenue cemectpa TpIKABI (Uepe3 KaxJ10€ TPETh ceMecTpa) MPOBOAUTCS OIICHUBA-
HUE MOTHBAIMM (JIMYHOCTHOTO OTHOLIEHMs) OOydarolerocss K OCBOCHHUIO IMPOrpaMMHOTO
MaTepHuaia Mo AUCHUILTUHE. [IpH 3TOM CTYJEHT MOXET MOJyYUTh COOTBETCTBEHHO 3,3 u 4
6aymoB (Bcero 10 GamioB 3a cemecTp). bamibl BBICTABIAIOTCS MPENOaaBaTeIeM C y4E€TOM
y4eOHOM aKTUBHOCTH 00yUaroIIerocsi, B TOM YHCJIe CBOEBPEMEHHOT'O BBIITOJIHEHHUS KOHTPOJIb-
HBIX MEpOIPHITHH, 0 WUTOraM KOHTAKTHOH pa0OTBHI C MperojaBaTelieM, IMPEICTaBICHUE
pedepaToB, 3cce U APyrux MaTepHaoB MPENo1aBaTelio.

[Tocne kaxmoro aTama (Bcero 3) OayuTbHO-PEHTHHTOBOW aTTECTAIIMU TPETOaBaATEIh
MIPUHUMAET PEIICHUE O BBHICTABICHUU YyKa3aHHBIX OamoB (3,3 u 4 Mo NpUHIUIY 3a4TEHO -
HEe3a4TeHOo 0e3 mepexoja K MeHbIUM Iudpam).

5.2. IIpomesKyTOYHAS aTTeCTALMS
IIpuMepHBIi NepedyeHb BONPOCOB, BHIHOCHUMBbIX HA JK3aMeH
no aucuumiauHe (Mmoayas) (koarposmpyembie komneteHuu OINK-1, TTIK-1)

CrpyKTypa KpucTajia 1 IpOCTPAaHCTBEHHAS PEIIETKA.

MarsuTHble CBOMCTBA KPUCTAJLIOB.

CHMBOIIBI Y3II0B, pAJIOB U I'PaHEN B KPUCTAJIUIMYECKOM MHOTOTPAHHUKE.
JIM3IIeKTpUYECKUE CBOMCTBA KPUCTAILIOB.

Kpucrannorpagudeckre npoexIuu.

[MuposnexTpuueckuii 3PQexT.

SIS e
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DNEeMEHTHI CUMMETPUH KPUCTATUINYECKUX CTPYKTYD.

OcHoBHOM 3ak0H KpucTauiopuszuku. [Ipunnun cynepnosunuu Kropu.
DNEeMEHThl CUMMETPUH KPUCTAININYECKUX MHOTOTPaHHUKOB.

I'eomeTpuyeckas HHTEpIIpeTaLns TEH30pa AUIEKTPUUECKON MPOHUIIAEMOCTH.

MaTtpuyHble IpeCTaBIeHUs IPeoOpa30BaHUN CUMMETPHUH.

Obparnas pemierka. OCHOBHBIE CBOMCTBAa 00pPaTHON PELIETKH.
TenmonpoBOAHOCTD.

Kpucrannorpapuuecknue kKaTeropu, CHHTOHUU ¥ OCH KOOP/AUHAT.
PaBHOBecHast KOHIIEHTpAIUs TOYEUHBIX AePeKTOB (1edeKkThl Mo DpeHKeto - BHIBO).
DHeprus CBs3U.

CkanspHble (pU3HYECKrEe BETUUNHBI.

KonTtyp u BexTop broprepca.

Tenszop mexanundeckoi nedopmMaruu.

PaBHOBecHast KOHLIEHTpaIHs TOUeUHBIX J1epeKToB (1edekTrl o LIIoTTKH- BBIBOX).
VYkazarenbHasi HOBEPXHOCTh MUPOIIEKTPUUECKOTO KOIPPUIMECHTA.
PaBHOBeCHast KOHLIEHTpAIHSI TOUYSUHBIX J1e(eKToB (AeekThl Mo DpeHKero).
[Ipsimoii u oOpaTHbI be303(exT.

[InoTHelmas ynakoBka B CTpyKTypax.

[Tpe30amexTpuuecknii 3 ekt B KBapIie.

Kpucrannorpapuuecknue kKaTeropu, CHHTOHUU ¥ OCH KOOP/AUHAT.

CkansipHble (pu3nyecKue cBOcTBa

Touensie nedexrsl. ledexrsr mo @penkento u LLoTTKH.
Kpucrannorpadpuueckne cucteMbl KOOpAUHAT.

Tunel cBs3el B CTPYKTypax.

MeTo/1 TOPOIIKOB.

Knaccudukarus nepexros.

Meron BpaleHruss MOHOKpPUCTAILIA.

ATOMHBIE U HOHHBIE Panychl. KOOpANHAIIMOHHOE YNCIIO U KOOPAWHALMOHHBIN
MHOTOTpaHHHUK.

DNEeKTpOHHAsT MUKPOCKOIIUS.

Jucnokamumu.

[Tse3031exTprueckuit 3pdexr.

[Ipenen ycTOMYUBOCTH CTPYKTYP.

OcHOBHbBIE YpaBHEHUS AUDPAKIHH.

Kpucrannorpapuueckne npoeKIyH.
DeMEeHTbl CUMMETPUH KPUCTANINYECKUX CTPYKTYD.
JlManexTpruueckrue CBOMCTBA KPUCTAIIIOB.
1. Kpucrannorpadpuueckne kaTeropuu, CHHTOHUM ¥ OCH KOOPJIUHAT
2. [Tpsamoii u 0OpaTHBIN Mbe303PPEKT.
Ob6patHas pemterka. OCHOBHBIE CBOMCTBA OOPaTHOM PEIIETKH.
Tenzop Mexanudeckoii nqedopMaruu.
Tunel cBsi3el B CTPYKTypaXx.
Pewerku bpass.
MeToanyeckue pPeKOMEHAALMHM 10 NOAT0OTOBKE K IpOueaype OCYHIECTBJIACHHUS

IPOMEKYTOYHON ATTECTAIIMH.

B KBI'Y neiictByeT OamibHO-pEHTHHTOBAsI CHCTEMa aTTECTAllMM CTY/EeHTOB. OleHKa

YCHEMIHOCTA OCBOCHMSI TMPOTPaMM MO JAMCIMIUIMHAM OCYILIECTBISIETCA B XOJ€ TEKyLIETo (B
TOM YHUCJIE€ PYOEKHOTO KOHTPOJIA), a TAKKE MMPOMEKYTOUHON (CECCMOHHOM) arTecranuu . B
XOJIe TeKyIeH aTTecTanuu (BBIMOJHEHNE WHANBUAYAIbHBIX KOHTPOJBHBIX 3aJaHUN, TECTH-
poBaHUE, KOJUIOKBUYMBI | JIP.) TPOBOJUTCSI KOHTPOJIb YCBOCHHSI TTPOTPAMMHOTO MaTepuaia
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[0 TeMaM, pasjiesiaM ¥ COBOKYIHOCTH BOIPOCOB MO AMUCHUILINHE. Bo Bpems Takoil arrecra-
IIUH TIPETIOIaBaTeNIb OIICHUBACT B KAKOW Mepe OOyYaroUIMiCsS W3ydnsl 3allyITaHUPOBaHHYIO K
MIPOBEPKE YaCTh MPOrPaMMbl MO JUCIUIIMHE U HACKOJBKO JICTAJbHO 3HAET IOCTAHOBKY 3a-
na4gu (BoIpoca), HAMEUEHHBIHN TUTaH PEelIeHHsI ATOM 3aa4H, BBIBOJ OCHOBHBIX COOTHOIICHUH
(popmyi1, ypaBHEHUIT) 1 MOXKET MPOBOAMUTH UX aHAIIH3.

Ha sk3ameHne, mpeyCMOTpEHHbIN pabounuM y4eOHBIM IJIAHOM U MTPOBOAMMBIN B COOT-
BETCTBUU C KaJICHIAPHBIM I'pa)MKOM BO BpEMsS CECCHH, NMpPOBEpseTcsl CHOPMHPOBAHHOCTH
3HAaHUM WHTETPAIBHOTO XapaKTepa Mo JUCIUIUIMHE B IEIOM. Takoi MOIXOM B MPOBEACHUU
9K3aMeHa (MPOMEXYTOYHOM arTecTaluu) TpeOyeT  COOTBETCTBYIOIIEH (OpPMYyIUPOBKU
BOTIPOCOB, BEIHOCHMBIX Ha 3K3aMeH. Ha mpoMexyTOouHyro aTTecTaluio B popMe dK3aMeHa B
KBI'Y orBogutcs 30 6amnoB u3 100 BOZMOKHBIX 0aJIIOB 1O AUCHIUIUIHHE B CEMECTpE.

Kpurtepun onileHMBaHHUSA HA JK3aMeEHe

ITo uroram sK3amMeHa CTYJCHTY, U3 MAKCUMAJIBHOTO KOJMYECTBA 0AJIJIOB, KOTO-
poe coctaBiseT 30, BEICTABIISIETCS:

I)or 27 no 30 GamioB, ecnu BiajgeeT MNPOrPAMMHBIM MaTe€pHajoM MO JUC-
[IUIUTMHE B TIOJTHOM OO0BEME; JOCTaTOYHO TIYOOKO OCMBICIMBACT JHMCIUILIUHY, HCUYEPIIHI-
BAaIOIIE OTBEYACT HAa BCE BOMPOCHI, yMEET aHAIN3UPOBATh, CPAaBHUBATh, KJIAcCU(UIIMPOBATS,
000011aTh, KOHKPETU3UPOBATh M CHCTEMATU3NPOBATh M3YUYCHHBIH MaTepuall, yCTaHABIUBATh
MPUYHHHO-CJIEICTBEHHBIE CBSA3H; YETKO (JOPMHUPYET OTBETHI;

2)ot 24 no 26 6amioB, eciiv BiajeeT NPOrpaMMHBIM MaT€pPHaIOM IOYTH B MOJI-
HOM oOBbeMe (MMEIOTCs IPOOeIIbl TOJIBKO B HEKOTOPBIX OCOOEHHO CIO0XKHBIX pa3ziesax); camo-
CTOSITENTFHO W OTYACTH TPH HABOJAIIMX BONPOCAX JAeT TOJHOIICHHBIC OTBETHI Ha BOTIPOCHI,
HE BCerJia BhIJEIseT HauboJjee CyIIeCTBEHHbIE, HE TOMTyCKaeT BMECTE C TEM CEPhE3HbBIX OIIU-
OOK B OTBETaXx;

3)or 15 no 23 GamioB, eciaM BiIageeT OCHOBHBIM OOBEMOM MPOrPaMMHOI0
MaTepHala 1o JAUCIUILTHHE; MPOSBISIET 3aTPYAHEHUS B CAMOCTOSTEIBHBIX OTBETaX, OIEPH-
pyeT HETOYHBIMU (OPMYIMPOBKAMHU; B MpPOIIECCE OTBETOB JOIMYCKAET OLUIMOKU MO CYIIECTBY
BOIIPOCOB.

B cinyuasx, xorga oOyvaromuiicss HE OCBOMJ 00s3aTelbHBII MUHHUMYM
MPOTPAaMMHOTO MaTepHaja Mo JUCIHUILINHE, He CIIOCOOCH OTBETHTh Ha BOIPOCHI aXKe TPHU
JIOTIOJTHUTENBHBIX HABOJSIIMX BOMPOCax, BbicTaBisiercss () Oamios.

6.MeToanyeckne MaTepHAJIbl, ONpeeJsIONIe MPOoUeAYPhl OLIEHUBAHUS 3HAHMM,
YMEHUIi, HABbIKOB M (MJIH) ONbITA 1eATEJbHOCTH

OcHOBHBIE IIPOLEAYPHI 10 OLIEHKE 3HAHWM, YMEHHUI 1 HABBIKOB 110 AUCHUIUIMHE «DPu-
3MKa KOHJIEHCUPOBAHHOTO COCTOSIHMS), OCYIIECTBISIOTCA B cOOoTBeTCTBUU ¢ [lomoxkeHuem o
6ampHO-periTuHroBoit cucreme (BPC) arrectranmum oOydaronmxcsi 1mo o0pa3oBaTelbHBIM
IporpaMMaM BBICILIET0 00pa30BaHus — MporpaMM OakajlaBpuaTa, IporpaMM clielnyuainuTeTa u
nporpaMMm  Maructpatypel KabGapauHo-bankapckoro rocyaapcTBEHHOIO —YHHBEPCUTETa
uM.X.M.bepb6ekona (kbsu@mail.ru JlokansHeie HopMaTuBHBIE akThl KBI'Y).

B TIlonoxenun o BPC onpenenens :

- BUJIbI U (DOPMBI aTTeCTaliH,

- IOPAJIOK AOITyCKa U MPOXOKAEHUS POMEKYTOYHON aTTECTALlNH,

- oTpaboTKa TeKyleH, pyOeKHOW, MPOMEKYTOUHON aTTECTAllMM W OTYHCICHHE W3
o0pa3oBaTeNbHON OpraHU3aIiH,

- TMOPSANOK OpraHu3allid, TPOBEIEHUS U TPEACTaBICHUS Pe3ylbTaTOB OauIbHO-
PEUTUHIOBBIX MEPOIPUATHH,

- OpraHu3alusi KOHTpPOJISI TMPOBEACHHS OallsIbHO-PEUTHHIOBBIX KOHTPOJIBHBIX Me-
POIPUATHIA,

- O0COOEHHOCTH OpraHU3allid U TPOBEACHHUS OalNIbHO-PEHTHHIOBBIX KOHTPOJIBHBIX
MEPOIPUATHHA ISl HTHBAJIUAOB U JIUL C OI'PAaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBBS,

- oopMJIeHHE, YUET U XPAHEHUSI HOPMAaTUBHOM TOKyMEHTAIMH.
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B npunoxxenusix [Tonoxenus npuseeHsl 00pasiibl BEAOMOCTH y4eTa pe3yIbTaToB Te-
Kyliero 1 pyOeXHOro KOHTpPOJS YCIIEBAEMOCTH, a TaKXe 3a4eTHOM M 3K3aMEHAIlMOHHOM

BEJIOMOCTH.

Taoauna 7
Pe3yabTarhl 0CBOCHHUSI Y4eOHOM IMCUMILVINHBI, OJIeXKalHe TPOBEPKE
Pesynbrater  00yue- OcCHOBHEBIE  ITOKa3aTelIHu Bun OIICHOY-
HUs (KOMIIETEHLIUHN) OIICHKH PE3YJIbTaTOB O0YUYCHHS HOTO Marepuaia

IIKC-1. Cnocob6eH mnpo- | 3HaTh: 3aKOHOMEPHOCTH U OueHouHbIe
BOJWTh TEXHUYECKOE 00- | CHMMETPHH BHYTPEHHETO CTPOE- | MaTepuaibl IS MPOBE-

CIIy’)KHBaHHE paZnodIieK- | HUS KpUCTaIla, KpUCTAll- JIEHUS KOJUIOKBHYMa

TPOHHOM aImaparypsl

norpaduuecKre CUMBOJIHI,
KaTeropuu, KJ1acChl,CHMMETPHY-
HOCTh (PM3UYECKUX CBOMCTB KpH-
CTaJJIOB U MHOTOTPAHHOCTh
BHEITHUX (HOPM,BITUSHUE BHEIII-
HUX BO3IEHCTBUU Ha CBOMCTBA
KPUCTAIJIOB, TPHUHIUIIBI (pH3H-
YECKUX METOJIOB UCCIICOBAHUS
CTPYKTYp, BIHSIHHE JOOABICHHUS
MHOPOJIHBIX aTOMOB B KPUCTAJLI
Ha JJMHAMUYECKOE PAaBHOBECHE U
M3MEHEHHUE CBOICTBA KpUCTaIa.
YMeTh: pa3pabaTeiBaTh €IUHNY-
HbIE TEXHOJIOTMUYECKUE Mpolec-
COB U PEKOMEHAALMI 110 yCTpa-
HEHUIO U IPeayNpexIeHUI0 Opa-
KOB B IIPOU3BOJACTBE U3IEIUN
MHKPOIJIEKTPOHHUKH (TIpodeccu-
oHaybHBIA cTaHaapt 40.058
«HKeHep-TeXHOOT 10 MPOU3-
BOJICTBY U3/I€JIUI MUKPODJIEK-
TPOHUKW», KOJl B, ypoBeHb KBa-
mudukanuu 6).pa3paboThIBaTh
TUIIOBBIX TEXHOJOTHYECKHUX
MIPOIIECCOB M TUIAHUPOBOK pabdo-
YUX MECT U MIPOU3BOJCTBEHHBIX
y4aCcTKOB Ha MPOU3BOJICTBE U3JIC-
TN MUKPORJIEKTPOHUKH (ITPO-
(beccuoHaNbHBIN cTaHAAPT
40.058 ««MHxeHep-TexHoJIor 110
MPOU3BOJACTBY U3/EIIHI MUK-
PO3IEKTPOHUKNY, Ko C,
YPOBEHb KBaTH(PHUKAINU -6).
Bnapers: npoueccamu uzmepe-
HUI MapaMeTpoB 1 MoaU(pUKa-
L[MU CBOMCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYp (mpodeccronas-
Hb1i ctanaapt 40.104 «Cnenua-
JUCT 110 U3MEPEHHUIO TapaMETPOB
1 MoJu(UKALIUK CBOICTB HAHO-
MaTepUajIoB U HAHOCTPYKTYPY,
Koz C, ypoBeHb KBAIH(DUKAIINH -
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| [6). |

OcHOBHBIMU 3TaniaMu (POPMUPOBAHUS KOMIIETCHIIMNA IPU M3YUYECHUHU CTYACHTAMH JHCLUTLIN -
HBI SIBJISIETCS TOCJIE0BATENIbHOE (POPMUPOBAHUE PE3YJILTATOB O0YUSHUS MO JUCLUILINHE.
Pesynbrar aTrTectanu 00y4aromuXxcs Ha pa3IMYHbIX dTanax (GopMupoBaHHUS KOMIIETEHIHHA
II0Ka3bIBAET YPOBEHb OCBOECHUS KOMIIETEHIMI 00y4atOMMHUCS .

7. YueOHO-MeTOoAMYeCcKOoe o0ecneueHue JUCIUIIINHBI

7.1 OcHoBHasl IMTEPaTypa
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 KOHAECHCUPOBAHHOTO COCTOSHHS. 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 cBolcTBa pemieTkn. YueOHoe mocobue. Mocksa "IIpomereit”, 2011, 68 c.
(BBC)

7.2./lononnumenvnas numepamypa

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

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

3. Cuporun FO.U., Ilackonsckas M.II. “OcHoBbl kpuctamnodusuku”, M., 1979, Hayxka.

4. Mackonbckast 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. Kurenp I'. ®usuka tBepaoro tena. M. Hayka. 1978.

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

10. Haii [Ix. “®dusnyeckue CBOKWCTBA KPUCTAJIOB U UX ONUCAHUE MPU 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. ®u3nKa TBEpAOro Tea.
3. UzBectuss AH PO, Cepus dpusznueckas.
4. Heoprannueckue MaTepHasbl.

U JIp.
7.4.HTEpHET-pecypChl

OnekrponHas omomuotexka KbI'Y ... L http://lib.kbsu.ru
Enunoe okHO 1ocTyna Kk 00pa3oBaTeIbHBIM PECYpPCaM........ http://window.edu.ru
NHopManinOHHO-CTIPABOYHBIN TIOPTAM. ....vveeeereeeereeeereeeereesnreesnneennnns library.ru
[TyOnuaHas SMeKTPOHHASI OUOIUOTEKA. ... .eeevveenerereeeeneeanns Public- library.narod.ru
Poccutickuii 0011e00pa30BaTEIBHBIN TOPTAM....cvveeeereeenerennns www.school.edu.ru
®denepanbHblil moptan «Poccuiickoe 00pa3oOBaAHUEH..........ccuveeneeense. www.edu.ru
DHIMKIIONEINU, CIIOBAPU, CIIPABOTHHKH. .....ccvvveeenereennse. www.enciklopedia.by.ru
Poccuiickas rocynapctBennas 6ubnuoreka (PI'b).......... E-mail: post@rsl.ru

bubnuoteka Poccuiickoii akagemun Hayk (BAH).E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru



http://www.ban.ru/
mailto:ban@info.rasl.spb.ru.
mailto:post@rsl.ru
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
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Ne HaumenoBa- Kparkas xapaktepucruka Axpec YcaoBus go-
n/n HHUeE JIEKTPOHHOT0 caiita cTyna
pecypca
9B/ PI'b OnexTpoHHbIe Bepcuu 885898 non- http:/ ABTOpHU30-
HBIX TEKCTOB JAWCCEpTalMii 1 aBTopedepa- www.diss BaHHBIN JIOCTYH M3
ToB 13 (porma Poccuiickoit rocynapcTBeH- sl OoubNMMoTeKu
HOM OMOJIMOTEKH (x. 112-113)
«Web of ABTOpUTETHAS TTIOJIUTEMATHYECKAS http:// Hoctyn no
Science» (WOS) | pedeparuBHo-Onbmmorpadudeckas u Hay- | www.isikno | I[P-ampecam KBI'Y
KoMeTpHueckas 0a3za JaHHBIX, B KoTopoir | wledge.com/
HUHAEKCUPYIOTCS 0KoJo 12,5 ThIC. XKyp-
HaJIOB
Sciverse PedeparuBHast u aHanuTHYECKass 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
HOJIOTHWY pui (TTPOXOIDKAIOIIMXCST N3AAHMN);
6,8 MJIH. TOKJTaOB U3 TPYIOB
KoH(pepeHumi
Hayunas DreKkTpoHHast OMOIMOTeKa HayIHBIX http:// Ionus1it no-
3JIeKTPOHHAsl OMO- | myONMKaMi - MOJHOTEKCTOBBIE BEPCUH elibrary.ru CTyI
aunorexa (HIb okoiio 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 poccHuiiCKuX 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- JIOTIOJTHATD U yTOU-
U0 00 WX NUTHPOBaHUU U3 Oonee 4500 HATH CBEAECHUS O
POCCHICKHX >KypHAJIOB. Ty OJIMKanusIX yde-
Hbix KBI'Y,
HUMEIOLINXCS B
PUHIL
Haouonann- OObeaMHEHHBIH JIEKTPOHHBIN Ka- https:// Hoctym ¢
Hasfl YJIeKTPOHHAs | TaJor (POHIOB POCCHIICKUX OMOIHOTEK, H20.pdh AIEKTPOHHOTO YH-
oudauorexa PI'b | comepxammit TaJILHOTO 3aj1a OMo-
4 331 542 5>1eKTpOHHBIX JOKYMEHTOB morexu KbBI'Y
00pa3zoBaTeIbHOTO U HAYYHOTO XapakTepa
10 Pa3JIMYHBIM OTpacysiM 3HAHUH

7.5.MeToanyecKkne YKa3aHHUs 10 NPOBeJeHNI0 Y4eOHbIX 3aHATHI M OPraHu3anuu

CaMOCTOSITEJIbHOM PadoThI CTYJAEHTA.

7.5.1.MeToauvyecKue peKOMEHIANUN K YTEHHUIO JIEKIUI M OPraHu3amum caMmocTo-
ATEeJILHOI padoThI CTY1€HTOB.

Meroanyeckne peKOMEHJauU OOIIEro XapakTepa IO MPOBEICHHUIO Y4YeOHBIX 3aHs-
THI ¥ OpraHU3aluy CaMOCTOATENBHOM pabOTHI CTYJCHTOB JOCTATOYHO XOPOILIO pa3padoTaHb
MHOTUMH  OTEYECTBEHHBIMH U 3apyOeKHBIMH aBTOpaMHM, B TOM YHCJIE C Y4€TOM KOMIIETECHT-
HOCTHOTO TOAXOJa MPH OpraHu3alu 00pa30BaTENLHOrO MPOIECca, OCHOBAHHOTO Ha JIes-
TEIILHOCTEH MOJENH MOArOTOBKH BBIITyCKHUKA By3a. XapaKTepPHOW OCOOCHHOCTBHIO peasin3a-
UM EATETLHOCTHOM MapagurMel 00pa3oBaHusl SIBISETCS YMEHBIIEHUE TPYAOEMKOCTH ayaH-
TOPHOHW PabOTHl W COOTBETCTBYIOLIEE IIOBBIIICHHUS TPYIOEMKOCTH CaMOCTOSITEIBHON pa-
60Tbl. Pabounii yueOHbIH 11an 111 6akajIaBpOB 110 HAMIPABICHHIO MOATOTOBKH «JIEKTPOHU -


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/
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Ka 1 HaHodJIekTpoHUKa» B KBI'Y, mpenycmarpuBaeT o0beM KOHTAKTHOUM paboTel ~47% oOT
o01el TpyI0eMKOCTH JUCIUIUTHHAPHOW moAroToBKkU. [lo guctumumae «Pus3nka KOHICHCH-
POBAHHOTO COCTOSIHUS», KOTOpasi BKIIIOUEHA B YKa3aHHOM BBIIIE yUeOHBIN IJ1aH, BBIICPKUBA-
€TCsl ATOT TOKa3aTellb. B TakuxX yCJIOBHSX MMEET MECTO MOBBIIMICHHE POJIM, 3HAYUMOCTH U
00BEMOB CaMOCTOSITENILHOW PabOTHl CTYIEHTOB, MPHU M3YyUYEHUU NAHHOW JAUCHUIUIMHBL. B TO
Ke BpeMs yueOHas (KOHTakTHas) paboTa, MO-TIpexHEMY, JOKHA, O€3yCIIOBHO, BBITIOJIHSTH
CUCTEeMOOOPa3yIIIyI0 poJib, OOECeunBas PErylsIpHOCT, M LEJEBYH HANpPaBIEHHOCTH
00pa3oBaTenbHON ACATEIBPHOCTH 110 JAHHOU JTUCITUTIIINHE.

OcHoBHBIMU (hOpMaMU OpTaHU3aINH YIEOHBIX (ayTUTOPHBIX )3aHATHH 1O AUCIUTLIINHE
«Du3nKa KOHICHCUPOBAHHOTO COCTOSIHUS SIBIISIFOTCS JICKIIUU U TPAKTUYECKHUE 3aHSITHS.

[Ipu moAroToBKE JNEKUMOHHBIX 3aHATUN MPENOJaBaTelb JOJKEH ONPEACIIUTh eI U
3a/1auy JICKIIMH, pa3padoTaTh MJIaH MPOBEACHUS JIEKIIMH, OCYIIECTBUTh TOA00p JUTEPATYPHI
(03HaKOMIICHHE C TMEPUOINISCKUMHU HM3IaHUSIMU TIO0 TeMe JIeKIUil), 0T00p HEeOOXOIUMOTO U
JIOCTaTOYHOTO O COJIEPKaHUI0 ydeOHOTO MaTepuasa. JICKTop ompenensieT METObI, TPUEMBI
U CpelCTBa MOJAEpKaHUs UHTEepECca, BHUMAHUS, CTUMYJIMPOBAHUSI TBOPUYECKOTO MBIIIJICHUS
CTYJICHTOB.

Jlexiusi JOMKHA BKIIIOYATh B KaYECTBE JTAMOB (OPMYIUPOBKY TEMBI JEKIUH, Tepe-
YEHb BOMPOCOB, H3JI0’KCHHUE BBOJIHOM YACTH, OCHOBHOM YacTH, KPATKHUE BBIBOIBI MO KAXKIO0-
MYy PacCMOTPEHHOMY BOMNPOCY U PEKOMEHAAIMU JHUTEPATypPHBIX MCTOUYHHUKOB MO M3Jara-
eMbIM BompocaMm. Ecnmu  ouepenHoe 3aHATHE SIBISETCS TMPOJOHKCHHEM  MPEIbIIyIIeH
JIEKIIMH, IeNIeCO00pa3Ho KpaTKo CHOPMYIHPOBATh MONYyUYEHHBIE paHEe pPe3ylbTaThl, HEOO-
XOJIUMBIE JUTsl TIOHUMAaHUSI U YCBOCHUS W3y4aeMbIX BOIPOCOB. B 3aKIIOYMTENHHOW YacTH
JIEKIIMU JKeJaTeNbHO 0000IIUTh, HamOoJee BaAKHBIE U CYIICCTBEHHBIE MOMEHTHI JICKIIUH,
C/eNIaTh BBIBOJIBI, a TaKkKe CHOPMYTUPOBATH 3a7a4d JIJIsi CAMOCTOSITEIbHONW pabOThI CTY/ICH-
TOB W yKa3aTh PEKOMEHIyeMylo IuTeparypy. LlenecooOpa3Hoil Takke OCTaBHTb BpeMmsl IS
OTBETa Ha BOTPOCHI CTYJCHTOB M BO3MOXHYIO JUCCKYCHIO II0 W3JIO)KCHHOMY MaTepHally Ha
JIEKIIUH.

CopeprkaHue JICKITUU TI0 TaHHOW JUCIUTUIMHE JOJIKHO COOTBETCTBOBATH JUIAKTHYC-
CKUM TIPUHIIUIIAM, KOTOpBIE OOECTIEUMBAIOT COOTBETCTBUE M3JIaraéMOro MaTepuana HaydyHO-
METOJAMYECKUM OCHOBAM TMEJaroru4eckoil AesTebHOCTH. OCHOBHBIMU U3 HUX SIBJISIOTCS TI€-
JIOCTHOCTD , HAYYHOCTh, JOCTYINHOCTb, CHCTEMATHUYHOCTh U HATJIAITHOCTb.

D hEeKTUBHOCTH JICKITUU MOXKET OBITh MOBBIIIICHA 33 CYET PAIMOHAIBHOTO HCIIOIbB30-
BaHHE TEXHUYECKHX CpeAcTB. KOMIUIEKTHI TEXHHYECKUX CPEICTB HEOOXOJIWMO TOTOBUTH K
Ka)KJIOH JICKITUHU 3a0J1arOBPEMEHHO, HE TIEperpykKasi UMU ayJAUTOPHIO.

CymectByeT kinaccupuKaius JEKIUNA MO TUMAM U METOJaM UX MPOBEACHUs (BBOI-
Has, yCTaHOBOYHAas, MpOrpaMMHasi, 0030pHas, UTOroBas u jap.). [Ipu u3noxeHun mporpamMm-
HOTO MaTepuaia Mo JaHHOW JUCHUIUIMHE Ha JICKIUSAX PEKOMEHIYETCS IIMPOKOE MCIOIb30Ba-
HUE CpeACTB HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHojoruu (UKT) u aymamo-Bumeorex-
HukH. [loaroroBka BHUIEO — JIEKIIMM COCTOUT B MEPEKOJUPOBAHUU, NEPEKOHCTPYUPOBAHUU
y4eOHON MH(OpMAIUK 10 TeME B BU3yaJIbHYI0 (OpMY IJIS MPEABSIBICHUS CTYJACHTAM 4Yepes
TEXHUYECKUE CPEJICTBA OOYUEHUS HIIN CXEMBbI, PUCYHKH, YEPTEKH.

7.5.2.MeToau4ecKue peKOMEeHAALNH 110 NPOBEICHUI0 MPAKTHYECKUX 3aHATHIA.

[IpakTuueckne 3aHATHS JOJKHBI OOecrednBaTh (POPMUPOBAHUE, TPEXKIE BCETO,
KOMIIOHEHTOB «yMETbh)» 3aJaHHbIX JAMCLUIUIMHAPHBIX KoMmeTeHUui. [IpakTndyeckue 3aHATHS
110 AUCHUIIIIMHE JOJI>KHBI OLITH OpPHUECHTHPOBAHBI, KaK IPaBUJIO, HA PCIICHHUE TUIIOBBIX (6330-
BBbIX) 3a7a4, B Oynaymieidl mpodeccHOHaIbHOM NEATETbHOCTH C HCIOJIb30BAaHUEM METO/IOB,
METOOHK, (1)OpMy.]'I, moaxoa0B, aJIrOpUTMOB, MO)IGJ'IGfI " IPpOYHMX, M3JIOKCHHBIX Ha JICKIHAX B
MaTepHaliax, BRBIHECEHHBIX Ha CaMOCTOSITENbHYIO paldoTy.

[IpakTHyeckue 3aHATHS MO JUCUUIUIMHE 1I€JIecO00pa3HO MpeaycMOTpeTh (IIpH Hallu-
YUK BO3MOXHOCTH) BO BCEX MOJYJSX M, KaK MPaBHIIO, CIEAYET HEMOCPEACTBEHHO 3a H3yde-
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HUEM JIEKLIUAX TEOPEeTHUECKUM MaTepuaioM. [Ipy 3TOM OHU MpPEIIEeCTBYIOT BblAaye CTYACH-
TaM 3aJlaHAi Ha CAMOCTOSITEIBHYIO padoTYy.

[To mucunmuinnae «Pu3nKa KOHIECHCUPOBAHHOTO COCTOSIHHUS» OJHOM M3 TJaBHBIX Le-
JIe PaKTUYECKUX 3aHSATHH sBISIETCsl yriTyOJieHue, 3aKperieHrne U Hanboliee MoJIHOe YCBOE-
HHUE TOr0 MaTepuaia, KOTOPBIA ObLT OCBEIEH Ha JICKIMH WM 33/1aH JUIsl CaMOCTOSTEIbHOTO
W3yYCHHUS.

B xozme mpoBeneHHs MPAaKTUYECKUX 3aHATUN IPENoAaBaTeslb MOMOTaeT CTyICHTaM
OBJIQJIETh HAYYHOW TEPMUHOJIOTHEW, CBOOOTHO OTIEPHPOBATH €10, IPUMEHSATH €€ P aHaIH3e
TEXHOJIOTHUECKUX MPOIIECCOB U3TOTOBJIEHUS NMPUOOPOB U YCTPONCTB B HAHOMH)KEHEPUH.

Ycnex MpakTHUECKUX 3aHATHH 10 AMCIUIUIMHE 3aBUCHT OT KayecTBa IMOJTOTOBKH K
HEMY IperoiaBaTelsi U CTyJeHTOB. [10AroToBKa K MPakTUYECKUM 3aHATHUSAM IIpelycMaTpuBa-
€T COCTaBJICHHE MMPOAYMaHHBIX IUTAHOB UX MPOBEACHUS C YKa3aHWEM PEKOMEHIOBAHHOM JIv-
TepaTypbl U OO0 HATJISIHBIX TTOCOOHIA.

Ha mpakTruecKux 3aHSATHH MPeroiaBaTellb JTO0JDKSH CO3/1aBaTh HEIPHHYKICHHYIO 00-
CTaHOBKY B ayJUTOPHUU M OPraHU30BaTh OKUBJICHHBIH OOMEH MHEHHUSMH, MTOJIEMHUKY U JIUC-
KYCCHIO TT0 OCHOBHBIM BOIIPOCaM TPAKTHUECKUX 3aHATHH. HeoOXxoanmMo pa3BuBaTh M MOOII-
PATH aKTUBHOCTh OOYYaIOUIMXCsl, 10OMBAaTHCSI UX BHUMATEIBHOTO M KPUTHYECKOTO OTHOIIIE-
HUS K BBICTYIUICHHIO COKYPCHHUKOB.

AxTuBHas paboTa CTYJCHTOB Ha MPAKTUYECKUX 3aHATUSAX SBISETCS OJHUM U3 TO-
Kazareyell XOpoIei opraHu3aliy TaKuX 3aHATHA. [Ipy 5TOM OYeHb Ba)KHO TOUTMHHO HAyd-
HOE pellIeHHEe Ha MPAKTUYECKUX 3aHATHAX 3a/1a4, CBSA3aHHBIX C 00JIACTBIO M BHJIaM Ipodeccu -
OHAJIBHOM JESTETHHOCTH BBIMTYCKHUKOB 110 HANpPaBJICHHUIO IMOJITOTOBKH «JJIEKTPOHUKA M
HAHORJIEKTPOHHUKA

8.MeTepuajibHO-TEXHHYECKOE O0ecriedeHne TUCUMILTUHBI.

JIeKIIMOHHBIE U MPAKTHUYECKUE 3aHATUS IPOBOJISATCS B ayJJUTOPUSAX, OCHALIEHHBIX 000-
pyIOBaHUEM, OOECIEUMBAIONINM pEATM3aIllMI0 WHTEPAKTHBHBIX 00pa30BaTENBHBIX TEXHO-
JIOTH, @ TaKXKe CETEeBBIM 000pYAOBaHHEM, ITO3BOJISIONIMM peau30BaTh BO3MOXKHOCTH 00pa-
30BaTEIBHBIX TEXHOJOTHIA W TEXHOJIOTHH ONEPATHBHOTO JIOCTYyNa K MH()OPMAIMOHHBIM pe-
Cypcam.

[To mucummmae «®PU3nMKa KOHACHCUPOBAHHOTO COCTOSHUS) UMEETCS Kypc BHIEO —
JIEKIIMH, OXBATHIBAIOIINI BCE MOJTYJIM, BKJIFOUYCHHBIE B IPOTPAMMY JTUCIIMILIIHHBI.

[lepedyeHb MPOTPaMMHBIX TIPOYKTOB BKITFOYAET :

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

. Kaspersky Endpoint Security Crangaptaeiii Russian Edition Ne nuuensuu
17E0-180427-050836-287-197;

. Academic MathCAD License

. Apxusarop 7z (6ecrmatHoe [10)

. IIporpamma nmist pabotel ¢ pdf myGmukanusimu Adobe Reader (OecrumatHOe
[10)

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

. Cucrema noctpoenne rpadukoB SciDAVis (6ecrumatnoe 110)

. Cpena pa3zpaboTku BUpTyainbHbIX IpruOopoB MyOpenLab (6ecruataoe 110)

Cucrema nokaneHoi cetu KBI'Y mpenocraBisier BO3MOXHOCTh OJTHOBPEMEHHOM pa-
00THI OOJBIIOTO KOJUYECTBA MOJIb30BaTENICH KaK B JIOKATHHON CETH BY3a, TaK M 4epe3 CeTh
«aTepreT» ¢ coOmoaeHueM TpeboBaHMii MHGOPMAIIMOHHONW O€30MacCHOCTH W OTpaHHYe-
HUEM JocTyna K uH(popManuu. DIeKTpoHHas WHPOPMAIMOHHO — oOpa3oBaTelbHas cpeaa
KBI'Y mo3BOisieT OCymIeCTBISITHE pabOTy OOyJaronuxcst u3 000N TOYKH JOCTyIa, B TOM
quclie U3BHE By3a.

OCo0EeHHOCTH peaJn3anui TUCHUILUINHBI JIJsi HHBAJWIOB M JIMIl ¢ OrPAHUYEH-
HbIMH BO3MOKHOCTSIMU 310POBbSI
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JUist CTyICHTOB € OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI CO3/IaHbI CIIEIMaIbHbIE
YCIIOBHSI JUTsl TIOJTy9eHHUs] 00pa3oBaHus. B 1ensx ITOCTYIMHOCTH TOyYeHUs BBICIIEro oOpa3o-
BaHUS 1O 0Opa30BaTeNbHBIM IpOrpaMMaM HWHBAIMWIAMU M JIMLIAMH C OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI YHUBEPCUTETOM oOecrieunBaeTcs: 1)ampTepHaTuBHAs Bepcus odu-
UAJIBHOTO caiita B ceTH «VHTepHeT» AN cnaboBUAALIMX; 2)IPUCYTCTBUE aCCUCTEHTA, OKa-
3BIBAIOIIEr0 00ydaromeMycss HeOOXOAMMYIO TIOMOIIh; 3 )11 Jisi ”HBAIMAOB U JIMII C OTPAHUYCH -
HBIMU BO3MOXXHOCTSIMU 3/I0POBbS IO CIIYXY - AYOJUPOBaHME BCIyX CIPAaBOYHON MHPOpPMALIUU
0 pacTlHcaHU¥ y4eOHBIX 3aHATHIA;, 0OecIiedeHre HAIICKAIIMMU 3BYKOBBIMH CPEJICTBAMH BOC-
npousBeaeHus HHGpopmanuu. /i MHBATUI0B U JIUI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 3710-
POBBSI, UMEIOIINX HAPYIICHUS! OTIOPHO-IBUTATEIILHOTO aIapaTa, CO3J[aHbl MaTepHaIbHO-TEX-
HUYECKUE YCJIOBUS 00ECIEUMBAIOLINE BO3MOXKHOCTh OECHpEnsTCTBEHHOrO JO0CTyma o0y-
YaOIUXCs B y4eOHBIC MOMEIICHUsS, OOBEKTY NMHUTAHHS, TyaJleTHbIE M JAPYTHE TOMEIICHHS
YHHUBEPCUTETA, a TaKKe NpeObIBaHUS B YKa3aHHBIX MOMELICHUAX (HAJMYUE PACIIMPEHHBIX
JBEPHBIX MPOEMOB, MOPYYHEN U APYTUX NPUCTIOCOOICHUN).
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JIucr u3mMeHeHunii (10MOJIHEHUIT) B padoyveil mporpaMmMe JUCHMILTHHBI
«DuU3MKa KOHAEHCUPOBAHHOIO COCTOSIHMS» 110 HAIIPABIICHHUIO TOATOTOBKH
11.03.04 D1eKTPOHMKA U HAHOJJIEKTPOHHMKA HaNpaBlieHHOCTh (poduiib) CoBpeMeHHbIE
HH(OPMALMOHHbIE TEXHOJIOIMH B 3JIeKTPOHHOI TexHHKe Ha 202 — 202  y4eOHbIil

roj

Ne i/ duaemenT (myHkT) PII{ Ilepeyenb BHO-
CHMBbIX M3MEeHEeHUI

Mpumeuyanue

Obcyarcoena u pekomeno08ana Ha 3acedanul Kagheopvl_
ANEKTPOHUKH U U(PPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH,
poTOKOa Ne OT « » 202 r.

3aBenyrommii kageapoi / Temes P.I1I.

HOJIHUCH pacmudpoBKa HOAIICH

Jara
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