MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHoctsb: 11.03.04 DiieKTPOHHKA U HAHOJIEKTPOHUKA
HaumeHnoBanue o0pa3oBare/ibHOM NporpaMmMbl . MUKPO03JIeKTPOHUKA U TBePAOTEJbHAS 3J1eKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o IMCIOMIIJIMHE
®dus3nka U TeXHOJIOTus HEYNIOPATOICHHBIX IOJYIIPOBOAHUKOB

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoAnu1caHo 3NeKTPOHHOM!

nognuceto ®re0Y BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney Monos A.WA.
IIpenonaBarenb MaeArngrarop Ra710b7a6-PopovAl-113a0ed6 A.N. Ilonos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w A (:‘e,uewm o E::,uennue U3n man
o0OpazoBarenbHON TTe— BapnHos AL
HpOrpaMMbI MaeArngrarop Rad8e1318-BarinovAD-T138ecdr A.Jl. bBapunoB
(IOJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacuupoBKa IOIIUCH)
YUYEHOE 3BaHUE)

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K I/I H
BBIITYCKAIOMICHU Bragenel, MWPOLIHWKOBa V.H. o
Ka(bezlpm Maentndnkatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa

(OJKHOCTD, YUCHAsl CTETICHB,
YUYEHOE 3BaHHE)

(moamucs)

(pacumpoBKa MOAKCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuyacTBOBaTh B MPOEKTHPOBAHUHU TOTYITPOBOTHUKOBBIX TPHOOPOB
NJI-1 leMoHCTpHUpYET 3HAHUE PUHIIUIIOB PaOOThI, PU3UIECKUX U MATEMAaTHYECKUX MOJIeeH
OCHOBHBIX MOJIYTIPOBOJHUKOBBIX TPHUOOPOB
NI-2 IeMOHCTpUPYET 3HAHUE COOTBETCTBHUSI TEXHOJIOTHH IMPOU3BOJICTBA U IIpoIiecca
MPOEKTUPOBAHUS MTOITYIPOBOIHUKOBBIX IPUOOPOB U CTPYKTYP

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)

. Kontponpnas padota Ne 1 (KontponsHas padota)
. Koutponbnast padota Ne2 (KonTpospHas padora)
. KorrponpHas padota Ne3 (KonTpoasHas pabora)
. Konrponsnas padora Ne4 (KonrponbHas pabora)
. KorrponpHas padora Ne5 (KonTponbsHas paborta)
. KouTponbnas padora Ne6 (KonTposapHas padora)
. KontponpHas padorta Ne7 (KonTpoasHas pabora)

~N NN kW=

Dopma peanuzanun: 3anyra 3aaHAs
1. JTaboparopusiii npaktuky™m 1 (JJaboparopHas pabota)
2. JlaGoparopHbIil npakTukyM 2. JlabopaTopHsie paboTs (JJabopaTopHas pabora)

BPC aucuunjavHbl

7 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Paznen nucuuImimHb! KM: 1 5 3 4

Cpok KM: 4 8 12 16

ATOMHas CTpYKTYpa HEyHOpSAAOYEHHBIX MMOTYIPOBOJIHUKOB

Omnpenenenue u KaaccuPpUKaus HEYNOPSJOUYEHHBIX MaTepUaoB. + + +

ATOMHas CTPYKTYpa HEKPUCTAINTNYECKUX MOJIYTIPOBOIHUKOB +

Pe3ynbTarhl CTpYKTYpHBIX UCCIIEOBAHUNA HEYIIOPSIIOYEHHBIX
MOJIYTIPOBOJTHUKOB.

DNEKTPOHHAs CTPYKTYpa U CBOWCTBA HEYNOPSIOYEHHBIX
MOJIYTIPOBOJTHUKOB

DJEeKTpOHHAs CTPYKTYpa U JePEeKThl B HEYNOPSJOYSHHbIX
MOJIYTIPOBOJTHUKAX.




DnekTpodu3nIecKre, ONTHICCKUE U (POTOIICKTPUICCKUE + +
CBOMCTBA HEYNOPSAIOYEHHBIX MOJYIIPOBOJHUKOB
MeToabl yrpaBiIeHHUs] CBOMCTBAMU HEYIIOPSAJOUYEHHBIX
MOJIYITPOBOJTHUKOB
VYrpaBieHue CBOMCTBAMU HEYNOPSAI0UEHHBIX OJYIPOBOJHUKOB +
DOTOUHTYIITUPOBAHHBIE U3MEHEHUSI CBOMCTB HEYOPSITIOYEHHBIX + + + +
IIOJIyITPOBOJTHUKOB
MosnekynsipHble OpraHM4eCKHE MOJTYITPOBOAHUKHI + + +
Bec KM: | 25 25 25 25
8 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHL, Y0
S Nunekc KM- | KM- | KM- | KM- | KM-
KM: 5 6 7 8 9
Cpox KM: 4 8 12 13 14
TexHomornueckre 0COOCHHOCTH MOTYUYEHUS TIIEHOK
HEYNOPSAA0UYECHHBIX OJYyIpOBOAHUKOB. Hocutenn
ONTHUYECKON MH(POPMAIIMKA HA OCHOBE HEYMOPSIA0UYECHHBIX
MOJIyITPOBOJITHUKOB.
TexHomornueckre 0COOCHHOCTH MOTYUYEHUs TIIIEHOK + +
HEYNOPSAJOUYECHHBIX OJYIPOBOJHUKOB.
Hocurenu ontuueckoii uHpopManiuu Ha OCHOBE + + + + +
HEYNOPSJOUYECHHBIX OJYIPOBOJHUKOB
Tonkomnénounsle GoTorIEKTpUUYECKHE TPeodpa3oBaTen
@DOTO3IEKTPUUECKHE ITPEOOPa30BATEIN HA OCHOBE + + + +
HEYNOPSJOUYECHHBIX OJYIPOBOJHUKOB
DNeKTPOHHBIE MPUOOPHI HA OCHOBE HEYMOPSI0YCHHBIX
TIOJTYITPOBOJTHUKOB.
TOHKOIIEHOUHBIE TPAH3UCTOPBI HA HEYNOPSAI0UEHHBIX + + + +
TTOJIYITPOBOTHUKAX
DNeKTPOHHBIE MPUOOPHI HA OCHOBE HEYMOPSTI0YCHHBIX + + + +
TIOJTYITPOBOJTHUKOB.
[TamsiTh Ha Pa30BBIX MEepexoaax B HEYMOPSATOUECHHBIX + + + +
TIOJTYITPOBOJTHUKAX.
Bec KM: | 25 25 25 12 13

$06m1as yacts/JIj1s1 MPOMEKYTOYHOMN aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 U-1nka1  HemoncTtpupyet | 3HaTh: KonTponbnas padora Ne 1 (KonTponbras padoTa)
3HaHWE MPHUHIUIOB paboThl, | pusuky padbotsl mprdopoB u | KontpoasHas padora No2 (KontponbsHas pabora)
bu3nIecKuX U | YCTPOMCTB Ha OCHOBE Kontponbnas padota Ne3 (KontponbsHas pabota)
MaTeMaTUYECKUX  MOJENIeH | HEeYMOPsI0YEHHbIX KonTponbnas padora Ne4 (KontponbsHas pabora)
OCHOBHBIX TOJTYTTPOBOIHUKOB Kontponbnas padota NeS (KontponbsHas pabota)
MOJTYTIPOBOTHUKOBBIX METO/IbI UCCIIEIOBAHUS KonTponbnas padora Ne6 (KontponbHas padora)
npuOopoB aTOMHOM CTPYKTYpPBI U KonTponbnas padora Ne7 (KonTposabsHast padbora)
yIpaBJIeHHUS CBOWCTBAMU
HEYIOPSIIOYCHHBIX
TMOJIYTIPOBOTHUKOB

0COOEHHOCTH 3JIEKTPOHHOM
CTPYKTYPBI, JIEKTPUUYECKHUX,
ONTUYECKUX U
(OTORIEKTPUIECKUX
CBOMCTB HEYNOPSI0OYECHHBIX
MIOJIYTIPOBOITHUKOB
KJ1acCU(UKALINIO TPUOOPOB
U YCTPOMCTB Ha OCHOBE
HEYTOPSII0YEHHBIX
MIOJIYTIPOBOITHUKOB
KJIaCCU(PUKAITNIO TBEPABIX
TEJ ¢ TOUYKU 3pEHUS] aTOMHOU
CTPYKTYpPBI U 30HHOW TEOPHUH
YMers:

IIPUMEHATHh METO/IBI pacyéra




Y MOJICJIMPOBAHMS AaTOMHOM
CTPYKTYPBI
HEYTOPSI0YEHHBIX
MOJIYITPOBOIHUKOB
cobupatb, 00padaThIBaTh,
aHAJIM3UPOBATh U
CUCTEMATHU3UPOBATh HAYYHO-
TEXHUUYECKYI0 HHGOPMAIUIO
10 HEYNOPSA0YEHHBIM
MOJIYITPOBOIHUKAM
apryMEHTHPOBAaHO BEIOWPATH
U peain30BbIBaTh Ha
MpaKTHKE P PEKTUBHYIO
METOAUKY
AKCIIEPUMEHTAIIbHBIX
HCClIeJOBaHUN
HEYTOPSII0YEHHbIX
MIOJIYTIPOBOTHUKOB
MIPUMEHSTh METOBI 1
CpEICTBa U3MEPEHUN
(hU3UIECKUX CBOMCTB

HEYNOPS10YEHHBIX
MIOJTYITPOBOTHUKOB
I1K-1 N-2nk1 JemoHcTpupyeT | 3HaTh: KontponbHas pabora Ne6 (KonrposabHas pabora)

3HAHUE COOTBETCTBUS | METObI pacuéra u Kontponbnas padota No7 (KontponbsHas pabota)

TEXHOJIOTUM TPOU3BOJCTBA | MPOEKTHpOBaHuUs NpudbopoB | JlabopatopHslil mpaktukym 1 (JlabopaTopnas pabora)

u mporiecca | ¥ yCTPOMCTB HAa OCHOBE JlaGopaTopHsbiit ipakTukyM 2. Jlaboparopusie paboTs! (JlabopaTtoprast

IPOEKTHUPOBAHUS HEYNOPS10UEHHBIX paborta)

MIOJTYTIPOBOTHUKOBBIX MOJTYTTPOBOTHUKOB

npubOPOB U CTPYKTYP METObI HCCIIEIOBAHUS U

TEXHOJIOTMYCCKUE METO/IbI
W3TOTOBIIEHUS MPUOOPOB U
YCTPOMCTB HAa OCHOBE




HEYIOPSAAOYEHHBIX
I10JIyIIPOBOTHUKOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

7 cemecTp

KM-1. Kontpoabnas padora Ne 1

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIBHOr0 Meponpusitusi: CTyIeHTY BbIaETCsl OUIIET C epeYHEM
BOIIPOCOB, OTBETHI Ha KOTOPBIE OH IMUIIET HA OyMa)kKHOM JuCTe. Bpems npoBeneHnss KOHTPOIbHON

paboTHI - 2 aK. Jaca.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

Kontponbnas pabota 1. Onpenenenue, knaccudukaiys 1 aTOMHast CTPYKTypa
HEYMOPSATOYCHHBIX TTOJTYIIPOBOTHUKOB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: KiIaccH(UKANUIO TBEPABIX
TEIl C TOYKH 3PEHHUs ATOMHOM
CTPYKTYPBI U 30HHOH TEOpUHU

1./laliTe onpeiesieHue HEKPUCTATUTMUECKUX MaTEpUaIOB
CO CTPYKTYpPHOU TOUKH 3peHusi. Kakoii
AKCIEPUMEHTAIbHBIA METO/I I03BOJIAET Pa3/IEIUTh
HEKPUCTAITTNYECKHE MaTEePHUAIIbl U KPUCTAILIIBI?

3HaTh: METO/bI HCCICA0OBaHUA
aTOMHOM CTPYKTYPhBI U YIIPABJICHUA

1.Kakumu napamerpamMu xapakTepusyercs ONMKHUN
MOPSA0K B PACHOJI0KEHUU aTOMOB?

CBOMCTBAMHM  HEYIOPSIOYECHHBIX 2.Ha yem OoCHOBaH M€TO/1 pEHTT€HOCIIEKTPaIbHOTO
IIOJIYITPOBOJTHUKOB XMMHMUYECKOro aHanm3a?
YMers: apryMEHTHPOBAHO 1.IlepBbie nBa nuKa GYHKIUU pagriabHOTO

BBIOMpPAaTh W pEaIM30BbIBATH Ha
npakTHKe 3PPEKTUBHYIO METOUKY
DKCIEPUMEHTAIbHBIX
WCCJIEIOBAHUM HEYNOPSAI0YEHHBIX
MOJIyTIPOBOITHUKOB

pacnpezeseHus: aToMOB pacrosioxkens! npu 2,30 A u 3,25
A. Yemy paBeH yroi cBsi3u B MaTepuase?

2.0npeneauTe NOHATHE IBYTPAHHOIO YIJIa KAK
XapaKTePUCTHKH ATOMHOI CTPYKTYPbI MaTepuaJa.
3.PaccuuTaiiTe BeTMYMHY KOJIMYECTBEHHOTO KPUTEPHS
cTexsioo0pa3zoBanust st matepuana Si30Se70. SAsnsercs
JIM 3TOT MaTepHaj CTEKI000pa3yomum?

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5

Onucanue xapakmepucmuKky 6blNOJIHEHUs 3HAHUA: OUEHKU «OTIMYHO» (5) 3acily’KUBAET CTYEHT,
0OHapyKUBIINN BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOE 3HAHWE MAaTepPHUaIOB N3y4EHHON
JUCLUTUIMHBL, yMEHHE CBOOOIHO BBIMOIHATH 33/1aHUs, IPEyCMOTPEHHbIE TPOrpaMMOii,
YCBOMBILIMI OCHOBHYIO M 3HAaKOMBIH C JOMOJIHUTEIBHON JIUTEPATYPON, PEKOMEHJOBAaHHOMN
nporpaMMoil. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTYIEHTY, IPOSBUBIIEMY
TBOpYECKHE CLIOCOOHOCTH B MOHUMAaHUH, U3JI0’KEHUU U UCTIOJIb30BAaHUH MAaTEPHUaIOB U3yUYEeHHON
JTUCIUIINHBI, 0€3yNpEeYHO OTBETUBILEMY HE TOJIBKO Ha BOIPOCHI OWJIeTa, HO U Ha JIOMOJHUTENbHbIE
BOIIPOCHI B paMKaX OCHOBHOM IPOrpaMMBbl AUCLUIUIMHBI 9K3aMEHA, IIPAaBUJIbHO BBIIIOJIHUBIIEMY

MPAKTUYCCKOC 3aJaHNC

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60




Onucanue xapaxmepucmuxu 6bINOJHEHUS 3HAHUA: OLIEHKH «XOpouIo» (4) 3aciyKUBaeT CTYJEHT,
0oOHapyXUBIIMH MMOJIHOE 3HAHHE MaTepHalia U3y4eHHOMN TUCIUILIMHBI, YCTICITHO BBITOIHSIOIIUI
IIPElyCMOTPEHHBIE B IPOrpaMMe 3a/1aHusl, YCBOMBIINI OCHOBHYIO JTUTEPATYPY, PEKOMEHI0BAaHHYIO
B nporpamme. Kak npaBuiio, OlieHKa «XOpPOLIO0» BBICTABIISIETCS CTYJAEHTY, I0Ka3aBIIEMY
CHCTEMaTHUYECKHUI XapaKTep 3HAaHUH 10 JUCHUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OnIIeTa,
MIPaBUJILHO BBINOJHUBIIEMY IIPAKTUYECKOE 3aJaHUE, HO JOMYCTUBIIEMY IIPH 3TOM
HEMPHUHIIUITAATHHBIC OLTHOKY;

Ouenxa: 3

Onucanue xapakxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKHU «yOBIETBOPUTEILHO) (3) 3aciyKUBaeT
CTYJEHT, 0OOHapYXUBIIHNI 3HAHHE MaTepHalia U3y4eHHOU TUCIUILUIMHBI B 00beMe, HE0OX0AUMOM
JUIS JanbHeHIe yueObl u mpeacTosimeil paboTsl 0 MpoQeccuu, CIPABISIONIUNACS C BBIIOJIHEHUEM
3aJlaHui, IPEYCMOTPEHHBIX IPOTrPaMMOiA, 3HAKOMBIM C OCHOBHOM JIMTEpPaTypOH,
PEKOMEH0BAHHOM nporpamMmMon. Kak nmpaBuio, OLeHKa «yI0BJIETBOPUTEIBLHO» BBICTABIISAECTCS
CTYJEHTaM, AOMYCTUBIIUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIIH MPU
BBINIOJTHEHUH MTPAKTUYECKUX 33aJaHUH, HO 00JIaJaloIMM HEOOXOAUMbIMH 3HAHUSMU JIJIS1 KX
yCTpaHEeHHUs O] pyKOBOJCTBOM IMPENOaBaTes, TM00 HEMPABUIHHO BHITOIHUBIIEMY
MIPAKTUYECKOE 3a/IaHKE, HO 110 YKa3aHUIO 9K3aMEHATOPA BBIIIOJIHUBIIUM JPYIHE PAKTUYECKUE
3a/IaHMs] U3 TOTO )K€ pasziena AUCIUIUIMHBL,

KM-2. KonrpoJsbHas padora Ne2

®opmbl peaju3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrposbsHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 MeponpusiTusi: CTyIeHTY BbIIaETCs OUIIET C epeyHeM
BOIIPOCOB, OTBETHI Ha KOTOPBIE OH MUIIET HA OyMa)kKHOM JucTe. Bpems npoBeneHnss KOHTPOIbHON

paboTHI - 2 aK. Jaca.

KpaTKOC CoA€CpKaHMuE 3alaHUA:

KOHTpOJIBHaSI pa60Ta 2. MeTOI[BI " pE3YJIbTAThl UCCICAOBAHUA U MOJCIIMPOBAHUS aTOMHOM
CTPYKTYPBI HCYTOPAAOUCHHBIX IMOJTYIIPOBOJHUKOB

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: 0COOEHHOCTU 3JIEKTPOHHOU
CTPYKTYDHI, NIEKTPUUECKUX,
ONTUYECKUX U (POTOIEKTPUUECKUX
CBOWCTB HEYHOPSI0YEHHBIX
[IOJIYIIPOBOJIHUKOB

1.KakoBa koopAHHaLUS U 3JIEKTPUUECKUN 3apsi
ne(GeKTOB ¢ MUHUMAJIbHOW SHEpIruel Ha aToMax
3JIEMEHTOB V rpynmsl?

2. YTo TaKoe JIOKaIU30BaHHbIE COCTOSTHUS B
COOTBETCTBHUHU C ONPEICIICHUSIMU, IPEII0KEHHBIMU
Anpnepconom u H. MotTom.

YMeTh: TNPUMEHSTh METOAbl |
CpelcTBa M3MEpEeHH (PU3UIECKIX

1.PaccuuraiiTe BenuunuHy Kputepus 3(pHEeKTUBHOCTH
cTpykTypHOil Mogudukauu (KOCM) ans matepuana

CBOMCTB HEYIIOPSAI0OYEHHBIX coctaBa As2Se3 (3/1€KTPOOTPHUIIATETLHOCTH MBIIIBSIKA —
MOJIYITPOBOJTHUKOB 2,0, cenena — 2,4).
2.KakoBa KoOpauHaIUs U AIEKTPUUECKUI 3aps]T
nedexra ¢ MUHUMAaJIbHON SHEpruei Ha aToMax
anemenToB |V rpynmei? M300pa3ute pacnpenencHue
JIEKTPOHOB 10 OPOUTAJISIM JUIsl TAKOTO AedeKTa.
YMers: IIPUMEHSATH METO/IbI 1.CocTaBTe anropuT™ MOJIEIUPOBAHUS ATOMHOU
pacuéra u MOJIETTUPOBAHUS CTPYKTYpbI HEKpPUCTAJNINYECKOTO MOJIYIIPOBOIHUKA
aTOMHOM CTPYKTYpPBI IPaJUEeHTHBIM METOJIOM
HEYIOPSAAOYECHHBIX 2.CocTraBTe alIropuT™M MOJEIUPOBAHUS ATOMHOM
ITOJIyITPOBOJTHUKOB CTPYKTYPBI HEKPUCTAINIMYECKOTO MOJIYITPOBOTHAKA




MetosioM Monte-Kapio
Ymerb: cobupath, 00pabaThIBaTh, 1.Beibepure Moenb MOJIEKYIISIITHOTO CTPOCHHS
aHAJIN3UPOBATh u HEKPHUCTAJJIMYECKOro celieHa, HauboJiee yCIenHo
CUCTEMAaTU3UPOBATh Hay4YHO- oobscusrone UK n KP ciektpsl marepuana
TEXHUYECKYl0 HH(MOpMAIMIO IO
HEYIOPSAI0YEHHBIM
IIOJIyIIPOBOJHUKAM

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKU «OTIUYHO» (5) 3aCIyKUBAET CTYACHT,
0OHapyXUBIIMI BCECTOPOHHEE, CUCTEMATUYECKOE U ITyOOKOE 3HAaHUE MAaTePHAJIOB U3yU4EHHOM
JUCUHUILIMHBI, YMEHUE CBOOOJIHO BBIMIOJIHATD 3a1aHUS, IPETyCMOTPEHHBIE TPOrPAMMON,
YCBOUBIIMN OCHOBHYIO M 3HAKOMBIN C JOMOJIHUTEIBLHOM JTUTEPATYpO, PEKOMEHJOBAHHOM
nporpammoii. Kak mpaBuiio, OlieHKa «OTJIIMYHO» BBICTABIISIETCS CTYJEHTY, MPOSBUBIIEMY
TBOpYECKHE CIIOCOOHOCTH B MOHUMAaHUH, U3JI0KEHUHU U HCTIONIb30BAaHUH MAaTEPUAIOB U3yYECHHON
JTUCLHUTITMHBI, 0€3YIIPEYHO OTBETUBILIEMY HE TOJBKO Ha BOIIPOCHI OMJIETa, HO ¥ Ha JIOMOJIHUTEIbHBIE
BOIIPOCHI B paMKaxX OCHOBHOM IPOrpaMMbl TUCIUIUIMHBI SK3aMEHa, IPAaBUIIBHO BBIOJIHUBIIEMY
MPaKTUYECKOE 3a/I1aHNUE;

Oyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKHU «XOpoLIo» (4) 3aciyKUBaeT CTYJEHT,
0OHapY)KMBIINH ITOJIHOE 3HAHUE MaTepraia M3y4eHHON TUCHUILIHHBI, YCIICITHO BBITOJIHSIOIINII
IPEIYyCMOTPEHHBIE B TIPOTPaMME 3a/1aHUs], YCBOMBIIHI OCHOBHYIO JINTEPATYPY, PEKOMEHI0BaHHYIO
B niporpamme. Kak mpaBuito, OleHKa «XOPOILO» BBICTABISETCS CTYACHTY, TOKAa3aBLIIEMY
CHCTEMaTHUYECKHI XapaKTep 3HAHUH 10 JUCHUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OnIeTa,
NPaBUJIBLHO BBIIOJHUBIIEMY NTPAKTUYECKOE 33/1aHUE, HO IOMYCTHBIIEMY ITPH 3TOM
HETPUHIUITHAATBHBIE OITNOKH;

Oyenka: 3
Onucanue xapakmepucmukuy 6bINOJHEHUs 3HAHUA: OLEHKU «yIOBIETBOPUTEIBHO» (3) 3acIyKUBaeT
CTY/IEHT, 0OHapY>KMBIINH 3HaHUE MaTepuana U3y4eHHOHN TUCIMITIIMHEI B 00beMe, HE0OX0TMMOM
JUIsL lanbHenel yueObl 1 npeacTosieid padoTsl o mpodeccuu, CpaBisSIOIIMICS ¢ BEITOIHEHUEM
3a1aHUM, IPEYCMOTPEHHBIX IPOTPaMMOM, 3HAKOMBIN ¢ OCHOBHOM JIUTEPATYpOH,
PEKOMEH1I0BaHHOM ITporpammoii. Kak rnpaBuito, oleHKa «y10BJIETBOPUTEIBHO) BBICTABIISETCS
CTY/IEHTaM, JOIMYCTUBIINM IOIPEIIHOCTh B OTBETE HA TEOPETHUECKUE BOIIPOCH! H/UITH MPH
BBIMIOJTHEHUH MTPAKTUYECKUX 33aJJaHU, HO 00J1aJatoIMM HEOOXOIMMbBIMH 3HAHUSMH JUIS UX
yCTpaHEHUs 101 PYKOBOJCTBOM MpenojaBaresl, 1100 HENPaBUIbHO BBIIOIHUBIIEMY
MIPAKTHYECKOE 3a/IaHKE, HO 110 YKa3aHUIO 9K3aMEHATOPA BBIOJIHUBIIUM JPYIHE PAKTUYECKUE
3a/laHKs U3 TOTO K€ pasjeia AUCLUIUIVHBL,

KM-3. KourposabHas padora Ne3

®opmbl peanuzanuu: buners! (m1cbkMeHHBIH 0npoc)

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpuaTUs: CTyIEeHTY BbIIaETCs OUJIET C MepeuHeM
BOIIPOCOB, OTBETHI HA KOTOPHIE OH MUILET Ha OyMa)KHOM JIUCTe. BpeMsi nmpoBeeHHs] KOHTPOJIbHON
paboTHI - 2 aK. Jaca.

Kpartkoe cogep:xkanue 3aiaHuA:
KonTponbhas pabota 3. DnekTpoHHasi CTPYKTypa U CBOICTBA HEYMOPSA0OUEHHBIX
HOJYIIPOBOTHUKOB
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 0COOEHHOCTH AJIEKTPOHHOU 1.YTo0 Takoe KBaHTOBBIN BBIXOJ B BBIPAKEHUU IS
CTPYKTYDBHI, AJIEKTPUYECKHUX, dhortonpoBogumocTH? Kak u moyemy ero BeMurnHa
ONTHYECKUX ¥ (POTOITEKTPUICCKIX 3aBUCUT OT HAIIPSKEHHOCTH JIEKTPUUYECKOTO TOJISI B
CBOMCTB HEYIOPSAI0YCHHBIX HEYIOPSAOYEHHBIX MOJIYIIPOBOJHUKAX ?
MOJYTIPOBOJIHUKOB

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Onucanue xapaxmepucmuxu 8bINOJIHEHUS 3HAHUA: OLICHKU «OTIUYHO» (5) 3aCIyKUBAET CTYACHT,
0OHapYXUBIIMIA BCECTOPOHHEE, CUCTEMATHYECKOE U ITYOOKOE 3HAHUE MATEPHAIIOB U3YUECHHOM
JTUCIUILIMHBI, yMEHHE CBOOOIHO BBIMOIHATH 331aHUS, ITPElyCMOTPEHHbIE POTPaMMOH,
YCBOHUBULIMI OCHOBHYIO M 3HAKOMBIW C TOIIOJHUTEIBHON JTUTEPATYPOU, PEKOMEHIOBAHHOMN
nporpammoil. Kak npaBuiio, OeHKa «OTJIIMYHO» BBICTABIIAETCS CTYIAEHTY, IPOSIBUBILIEMY
TBOPYECKHE CIIOCOOHOCTH B IIOHUMAaHUH, U3JI0)KEHUU U MCIIOJIb30BAaHHH MAaTEPHUATIOB H3yYCHHON
JTUCIUILIMHBL, O€3yNPEYHO OTBETUBILEMY HE TOJIBKO Ha BOMPOCHI OWJIeTa, HO U Ha JIOMOJHUTEIbHbIE
BOIIPOCHI B paMKax OCHOBHOM MPOTPaMMbl JUCIUIIMHBI SK3aMEHa, IPABUIIbHO BBIIIOJHUBIIEMY
MIPaKTUYECKOE 3a/1aHUE;

Ouyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLICHKH «XOpoIIoy (4) 3acnyKUBaeT CTYIEHT,
O0OHapYXKUBIIHI ITOJTHOE 3HAHUE MaTepHalia H3y4eHHOH MTUCIUTUINHEI, YCIICITHO BBITIOTHSIOIIUH
NPEyCMOTPEHHBIC B TIPOrpaMMe 3a/IaHusl, YCBOUBIIMA OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO
B miporpamme. Kak mpaBuiio, olieHKa «XOpOIII0» BBICTABIISICTCS CTYICHTY, TOKA3aBIIEMY
CHUCTEMATHUYECKHUI XapaKTep 3HaHUH 10 JUCIUIUIMHE, OTBETUBIIIEMY Ha BCE BOIIPOCHI OMJIeTa,
MIPABWJIHO BBIITOJIHUBIIIEMY MTPAKTHYECKOE 3a]JaHUE, HO JIOIYCTUBIIIEMY IIPH STOM
HEIPHUHIIMITAAIbHBIC OLTHOKHY;

Oyenka: 3
Onucanue xapakmepucmuky 6bINOJIHEHUs. 3HAHUA: OLIEHKU «yJIOBIETBOPUTEIBHO» (3) 3acayKUBaeT
CTYJEHT, 0OHapYXUBIINI 3HaAHHE MaTepHalia U3y4eHHOU TUCIUILUIMHBI B 00beMe, HE0OX0AUMOM
JUIs AanmbHene yueobl U mpeacTosineit paboTsl 0 NpoQeccuu, CIPABISIOIIUNACS C BBIIOJIHEHUEM
3a/1aHUH, IPEYCMOTPEHHBIX TPOTPaMMOM, 3HAKOMBIN C OCHOBHOM JINTEPATypOH,
PEKOMEHI0BaHHOM ITporpaMMoil. Kak npaBuito, o1ieHKa «y10BIETBOPUTEIBHO) BBICTABIISAETCS
CTYJEHTaM, AOMYCTUBIIKUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIIH NPU
BBINOJIHEHUH MTPAKTUYECKHX 33/1aHU, HO 00J1a/Jal0IUM HEOOXOITMMBIMU 3HAHUSAMU JJIST MX
yCTpaHEHUSs O]l PyKOBOJICTBOM MPEIO01aBaTesl, TMO0 HEMPABUIBLHO BBITOJHUBLIEMY
MIPAKTUYECKOE 3aIaHKE, HO 110 YKAa3aHUIO DK3aMEHATOPA BBINIOIHUBIINUM JPYTUE PAKTUYECKUE
3a/laHKs U3 TOTO K€ pasjela JUCLUIUIVHBL,

KM-4. KourpoabHas pabora Ned

®opmbl peaju3anum: buiersl (MMCbMEHHBIH OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: CTyIeHTY BbIIa&TCsl OUJIET C epeyHeM
BOIIPOCOB, OTBETHI Ha KOTOpBIE OH MUIIET HAa OymMakHOM JiucTe. Bpems nmpoBefeHusi KOHTPOJIbHOM
paboThI - 2 ak. yaca.

KpaTlcoe CoA€cpKaHME 3alaHUA:

KonrtponbHas padora 4. MeTob! yripaBieHHs CBOICTBAMU HEYNOPAJOUYCHHBIX
MOJIYTIPOBOTHUKOB
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KiIaccH(PUKALKIO TBEPABIX
Tel C TOYKM 3PEHHS aTOMHOMU
CTPYKTYpPBI U 30HHOU TEOPUH

1.ITouemy Hanuuue CONpPSKEHHBIX CBSI3EN B
OpPraHMYECKUX MaTepuaslax MPUBOAUT K MOSBICHUIO
II0JIYIIPOBOJIHUKOBBIX CBOMCTB?

2.B kakux marepuanax (HEOpraHU4eCKUX WU
OpPraHMYECKUX) SHEPTUs CBSA3M SKCUTOHA BBILIE U
noyemMy?

3HaTh: 0COOEHHOCTH 3JIEKTPOHHOU

1.B uem 3akimouaeTcst KOHQUTYpaIMOHHAS MOJIETTb,

CTPYKTYPHI, IEKTPUUECKUX, ucrosib3yemas JUist 00bsiCHEHHs (POTOMHTYLIUPOBAHHbBIX

ONTUYECKUX U (POTOIIEKTPUUECKIX n3menenuii ceoiicts XCII?

CBOWCTB HEYHOPSA0YEHHBIX 2.IIpounmoctpupyiire 3pPpexT GoToCTUMYINPOBAHHOTO

HOJYIIPOBOTHUKOB n3MeHeHus ckopoctu TpasieHus XCII B menoqHom
TpaBUTEJIE U B OMXpoMaTe Kaiaus (XpOMITHKE).

YMmeTs: apryMeHTHPOBAHO 1.06bsacuuTe 3p ekt Goronoremuenus mwienok XCII ¢

BBIOMpAaTh W PpEaTU30BHIBATH Ha
NpakTUKe YPPEKTUBHYIO METOAUKY

WCIIOJIb30BAHUEM KOH(MUTYPAIIIOHHOW MOJICITH.
2.006mscHUTE 3P PekT Pporonpocretiienus mieHok XCII ¢

9KCHEPUMEHTATbHbIX UCIOJIb30BAHNEM KOH(UTYPALIMOHHONW MOJIEIH.
UCCJIE0OBAHUM HEYNOPSAI0YEHHBIX

HOJYIPOBOTHUKOB

Ymerb: cobupath, 00pabaThIBATH, 1.IlpoBenuTe aHanu3 3HaUEHUI SHEPTUN AaKTUBALIUU
aHaJIM3UPOBATh u JIEKTPOIIPOBOITHOCTH B OPIraHUYECKHUX U
CUCTCMATU3UPOBATH HAay4YHO- HCOPraHNYCCKUX IMOJIYIIPOBOAHUKAX. B xaxom ciIydac
TEXHUYECKYI0 HH(MOpMaIMIO IO OHa OouiblIe U IOYeMy?

HEYNOPALOYCHHBIM

HOJIYIIPOBOJTHUKAM

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Onucanue xapaxmepucmuKy 6bINOJIHEHUs 3HAHUs. ONEHKHN «OTIIMYHO» (5) 3aCTy)KUBAET CTY/ICHT,
0OHapyXUBIIMIA BCECTOPOHHEE, CUCTEMATUUECKOE U ITyOOKOE 3HAHUE MAaTePHAIIOB U3YUEHHOM
JTUCIUTIIMHBI, YMEHHE CBOOOJIHO BBITIOJIHATD 3aIaHUS, PETYCMOTPEHHBIE MPOTPAMMON,
YCBOUBUIMN OCHOBHYIO M 3HAKOMBIN C TOIIOJIHUTEIBHON JIUTEPATYPOU, PEKOMEHIOBAHHOMN
nporpammoit. Kak npaBuiio, olleHKa «OTINYHO» BBICTABIIAECTCS CTYAEHTY, IPOSIBUBIIEMY
TBOpYECKHE CIIOCOOHOCTH B MOHUMAaHUH, U3JI0KEHUHU U HCTIONb30BAaHUH MAaTEPHUATIOB U3yYEeHHON
JTUCIUTITMHBI, 0€3YIIPEYHO OTBETUBILIEMY HE TOJBKO Ha BOIPOCH OMJIETa, HO M Ha IOMOJIHUTEIbHBIE
BOIIPOCHI B paMKaxX OCHOBHOM ITPOTPaMMBbl IUCIUILIMHBI DK3aMEHa, IIPABUIIBHO BBIIIOJHUBIIEMY

MMPAKTUYCCKOC 3aJaHNC;

Oyenka: 4

Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKHU «XOpoIo» (4) 3aciyKUBaeT CTYJEHT,
0OHapyXUBIIHMA MMOJTHOE 3HAHUE MaTepHalia H3yUYeHHOHN TUCIUTUIMHEI, YCTICITHO BBITTOTHSIOIINN
MIPETYCMOTPEHHBIC B MPOTPaMME 3a/IaHMsI, YCBOMBIIIUM OCHOBHYIO JIITEPATYPY, PEKOMEHIOBAHHYIO
B nporpamme. Kak npaBuiio, olleHKa «XOpOII0» BBICTABISETCA CTYACHTY, TOKa3aBLUIEMY
CHUCTEMaTUYECKHUI XapaKTep 3HaHUM 1O JUCIUTUINHE, OTBETUBIIIEMY Ha BCE BOIIPOCHI OMIIETa,
MPaBUJILHO BBIMOJHUBIIEMY MPAKTUUYECKOE 3aJaHue, HO JOMYCTUBILIEMY IIPH 3TOM
HETIPUHIIUTTHATIEHBIE OITUOKH;

Oyenxa: 3

Onucanue xapakmepucmuku 6blNOJHEHUs. 3HAHUA: OLEHKU «yJOBIETBOPUTEIBHO» (3) 3aciIyKUBaeT
CTY/IEHT, 0OHapY>KMBIINI 3HAHUE MaTepuaia U3y4YeHHOH TUCIUIIMHBI B 00beMe, HE0OX0TMMOM
JUTsL TanbHelel yueObl 1 npeacrosieid padoTsl o mpodeccuu, CpaBisSIOIIMICS ¢ BHITOIHEHHEM
3a1aHUM, IPEYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIN ¢ OCHOBHOM JIUTEPATYpOH,
PEKOMEHI0OBaHHOM nporpaMmoi. Kak mpaBuio, onjeHKa «y10BIETBOPUTEIBHO» BBICTABIIETCS
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CTYJCHTaM, JOMYCTHBIIUM MOTPEIIHOCTh B OTBETE Ha TEOPETUYECKHUE BOIIPOCHI U/UITH MPU
BBITIOJITHCHUH MPAKTHYECKUX 3aJaHui, HO 00J1aal0IM HeOOXOAMMBIMH 3HAHUSMH JIJIST UX
yCTpaHEHHUs MO PyKOBOJCTBOM IMPETNOaBATEINS, THO0 HEMPABUIHHO BEITIOTHUBIIEMY
MPAKTUYECKOE 3a/IaHKE, HO TI0 YKa3aHUIO SK3aMEHATOPA BBIMOJIHUBIINM JPYTHE MPAKTHICCKUE
3a/IaHMsl U3 TOTO )K€ pasjiena AUCIUIUIHHBL,

8 cemectp

KM-5. KontpoabHas pabora NeS

®opmbl peajau3anum: buners! (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHus KOHTPOJIBHOr0 Meponpusitusi: CTyIeHTY BbIaETCsl OUJIET C IepeYHEM
BOIIPOCOB, OTBETHI HA KOTOPHIC OH MUIIET Ha OyMa)KHOM JIUCTE. BpeMsi mpoBeneHus: KOHTPOJIbHON
paboTHI - 2 aK. Jaca.

Kpatkoe cogepxxanue 3agaHus:
Kontponbnas paborta Ne5. TexHonornueckre 0COOEHHOCTH MOTYYSHUS MIEHOK

HCYIIOPAAOYCHHBIX ITOJYITPOBOAHHUKOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: KJIACCUPUKALNUIO TTPHOOPOB 1. IlepeuncnuTe U KPaTKO MOSICHUTE OCHOBHBIE

u YCTPOUCTB Ha OCHOBE XapaKTePUCTHUKU 3IEKTPOPoTOrpaduueckux Cloes.
HEYMOPSTOUYCHHBIX

MOJIYTIPOBOTHUKOB

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
OnucaHnue xapaxmepucmuxy 6bINOJIHEHUsL 3HAHUS. ONEHKHN «OTIIMYHO» (5) 3aCTy)KUBAET CTY/ICHT,
0OHapyXUBIIMIA BCECTOPOHHEE, CUCTEMATUUECKOE U ITyOOKOE 3HAHUE MAaTePHAIIOB U3YUEHHOM
JTUCIUTITNHBI, YMEHHE CBOOOIHO BBITIOJHATD 3aIaHUS, PETYCMOTPEHHBIE MPOTPAMMON,
YCBOUBIIMN OCHOBHYIO U 3HAKOMBIU C JOTIOJIHUTEIBHOM JIUTEPATYPOU, PEKOMEHIOBAHHOMU
nporpammoit. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIIAETCS CTYAEHTY, IPOSIBUBIIEMY
TBOpYECKHE CIIOCOOHOCTH B MOHUMAaHUH, U3JI0KEHUHU U HCTIONIb30BAaHUH MAaTEPUAIOB U3yYEeHHON
JUCIUTITMHBI, 0€3YIIPEYHO OTBETUBILIEMY HE TOJBKO Ha BOIIPOCHI OMJIETa, HO M Ha JIOMOJIHUTEIIbHbBIC
BOIIPOCHI B paMKaxX OCHOBHOM ITPOTPaMMbl JUCLUILIMHBI DK3aMEHa, IIPABUJIIBHO BBIIIOJHUBIIEMY
MPAKTUYECKOE 3aaHNE;

Oyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUSL: OTICHKHU «XOPOIIoy (4) 3aciy>)KUBaeT CTY/ICHT,
0OHapyXUBIIH MMOJHOE 3HAHUE MaTepralia M3y4eHHOHN TUCIUIUINHBI, YCIIEIITHO BBITOIHSIOMINN
MIPETyCMOTPEHHBIE B IPOTPaMMe 3aJIaHHUsI, YCBOUBIITUI OCHOBHYIO JTUTEPATYPY, PEKOMEHIOBAaHHYIO
B mporpamme. Kak mpaBuiio, orieHKa «XOpOII0» BBICTABIAETCS CTYAEHTY, TOKa3aBIIEMY
CUCTEeMAaTHUYECKUH XapaKTep 3HAHHM 1O TUCITUIUINHE, OTBETUBIIIEMY Ha BCE BOIPOCHI OMIIETa,
MPABUJILHO BBIMIOJIHUBIIIEMY MTPAKTHYECKOE 3aJaHKe, HO TOMYCTUBIIEMY IPU STOM
HENPUHIIUITAATHHBIC ONTHOKHY;

Oyenxa: 3
Onucanue xapakmepucmuku 6blNOJHEHUs. 3HAHUA: OLEHKU «yJOBIETBOPUTEIBHO» (3) 3aciIyKUBaeT
CTY/IEHT, 0OHaPYKUBIIHNH 3HAHUE MaTeprana U3y4eHHOH AUCIUILIUHBI B 00beMe, HE00X0AUMOM
JUTsL TanbHelel yueObl 1 npeacrosieid padoTsl o mpodeccuu, CpaBisSIOIIMICS ¢ BHITOIHEHHEM
3aIaHUM, IPEyCMOTPEHHBIX ITPOrPaMMOM, 3HAKOMBIN C OCHOBHOU JIUTEPATYPOU,
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pEeKOMeHI0BaHHOM nmporpammoii. Kak mpaBuiio, onieHka «y/10BJIE€TBOPUTEIIBHOY» BBICTaBISAETCS
CTYJEHTaM, AOMYCTUBIIKUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIIH MPU
BBITIOJTHCHUH MMPAKTUYECKUX 33JJaHUH, HO 00JIaaroNIM HEOOXOIMMBIMU 3HAHUSMU JIJIST X
yCTpaHEHUSs O] PyKOBOJICTBOM MPEIoiaBaTesisi, 1100 HENPAaBUILHO BBITOJHUBLIEMY
MPAKTUYECKOE 3a/IaHKEe, HO TI0 YKa3aHUIO SK3aMEHATOPA BBIMOJHUBIINM JPYTUE MPAKTUUECKUE
3a/IaHMs U3 TOTO )K€ pasziena AUCIUIUINHBL,

KM-6. KoutpoJsbHas padora Ne6

®opmbl peajau3anum: bunersl (MMCbMEHHBINM OIPOC)

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitusi: CTyIeHTY BbIIaETCsl OUIIET C IepeYHEM
BOIIPOCOB, OTBETHI HA KOTOPHIC OH MUIIET Ha OyMa)KHOM JIMcTe. BpeMsi nmpoBeneHusl KOHTPOJIbHOM

paboTHI - 2 aK. Jaca.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

KonTponbnas pabota 6. Hocutenu ontuueckoit uHGpopmau u GoTope3ncTsl Ha OCHOBE
HEYMOPSATOYCHHBIX TTOJTYIIPOBOHUKOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Hath: (U3KMKYy paboThl MPUOOPOB
u YCTPOWCTB Ha OCHOBE
HEYIOPST0YEHHBIX
HOJIYTIPOBOTHHKOB

1.MHuorocoiiHbIe U BapU30HHBIE
anexTpodoTorpaduveckue HocUTeIH HHGOpMAUH:
MPUHIUT pabOTHI M CHEKTPAIbHBIC XapaKTePUCTHKH
(OTOYYBCTBUTEILHOCTH.
2.2nexTpodororpaduyueckre HOCUTEIN Ha OCHOBE a-
Si:H: cnekrpanbHas XapakTeprCTHKa
(hOTOUYBCTBUTEIIBHOCTH, IOCTOMHCTBA M MTPOOJIEMBI.
3.®oTOTEepMOIIACTHYECKHUI MTPOLIeCC: KOHCTPYKIIUU
HOCHTEIIS ¥ PUHIIUAT pabOTHI.

3HaTh: METOAbI HCCIICAOBAHHUA U

1.YeM oTnmgaroTcst Ipyr OT Apyra MHOTOCJIOWHBIE U

TEXHOJIOTHYECKHUE METO/IbI BapU30HHBIE AEeKTpodoTorpaduueckue ciou?
U3TOTOBIICHUS npubopoB u 2.Kakue npo6ieMbl BOSHUKAIOT MPU CO3/IaHUU
YCTPOUCTB Ha OCHOBE aneKkTpodoTorpapuIecKux ciioeB Ha ocHoBe a-Si:H u kax
HEYIOPST0YEHHBIX 3T MPOOIEMBI PEeHIaAtOTCs?
IIOJIyIIPOBOJTHUKOB 3.0nexkTpopeHTreHorpadusi: KOHCTPYKIUS U MPUHIUI
paloThI stueiKU IMYPOBOTO PEHTTEHOBCKOTO JIETEKTOPA.
3HaTh:  MeTOABl  pacuéra U 1.9nexrpodororpaduieckue ciou Ha OCHOBE
MPOSKTUPOBAHUS ~ MPUOOPOB U T'MJIPOr€HU3UPOBAHHOTO aMOP(HOTO0 KPEMHHSL:
YCTPOKCTB Ha OCHOBE JOCTOWHCTBA U HEJIOCTATKH, BOZMOYKHBIE KOHCTPYKITUH.
HEYIOPST0YEHHBIX 2.Kakue npo6iieMbl BOSHUKAIN MPH IKCILTyaTalluu
TIOJTYIIPOBOTHIKOB CBEPXBBICOKOYYBCTBUTEILHBIX BUIMKOHOB U KaK 3TH

npoOJIeMbl peIatnuch?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

OnucaHnue xapaxmepucmuxu 6bINOJIHEeHUs 3HAHUs. ONEHKH «OTIIMYHO» (5) 3aCITy)KUBAET CTY/ICHT,
0OHapyXUBIIMA BCECTOPOHHEE, CUCTEMATHUECKOE U MTyOOKOE 3HaHHE MAaTepUaIOB U3YYCHHON
JTUCIUATITMHBI, YMEHHE CBOOOJIHO BBHITIOJIHATH 3aIaHUS, TIPETyCMOTPEHHBIE TIPOTPAMMOM,
YCBOUBIIMN OCHOBHYIO M 3HAKOMBIU C JOTIOJIHUTEIBHOM JTUTEPATYPO, PEKOMEHJOBAHHOM
nporpammoit. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISAECTCS CTYAEHTY, IPOSIBUBIIEMY
TBOPYECKHE CIIOCOOHOCTH B MOHUMAaHUH, U3JI0KEHUHU U HCIIONIH30BAaHUH MAaTEPUATIOB U3yYEeHHON
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JAUCIMITIIIMHBI, 663}/HpC‘IHO OTBCTUBIICMY HC TOJIbKO Ha BOIIPOCHI 6I/IJICT3., HO W Ha JOIIOJJHHUTCIIBHBIC
BOITPOCEI B paMKax OCHOBHOH IIporpaMmbl JUCHHUITIIMHBI 9K3aMCHA, ITPABUJIbHO BEIITIOJJTHUBHIEMY
MMPAKTUYCCKOC 3aJaHUC;

Ouyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLIEHKHU «XOpoLIo» (4) 3aciyKUBAeT CTYJEHT,
00HAPYKMBIINH ITOJIHOE 3HAHUE MaTepraia M3y4eHHON TUCIUILIHHBI, YCIICITHO BBITOIHSIOIINI
IPeyCMOTPEHHBIE B IPOTPaMME 3a/1aHUsl, YCBOUBIINA OCHOBHYIO JINTEPATYPY, PEKOMEHJOBAHHYIO
B niporpamme. Kak mpaBuito, OleHKa «XOPOIL0» BBICTABIACTCS CTYACHTY, TOKa3aBIIeMy
CHCTEMaTHUYECKHUI XapaKTep 3HAaHUH M0 JUCHUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OnIIeTa,
NPaBIJIBHO BBIIOJIHUBIIEMY ITPAKTUYECKOE 33/1aHKE, HO TOMYCTHBIIEMY IIPU 3TOM
HENPUHIUITHAATbHBIE OIINOKH;

Ouenxa: 3
Onucanue xapakmepucmukuy 6bINOJHEHUs 3HAHUA: OLEHKU «yIOBIETBOPUTEIBHO» (3) 3acCIyKUBAET
CTYZIEHT, 0OHapy>KMBIIMH 3HaHUE MaTepuaa U3y4eHHOH TUCIMIIIIMHEI B 00beMe, HE0OX0IUMOM
JUTSL JajbHeHIne yueObl v mpeacTosimeil paboTsl 0 TPoQecChu, CIIPABISIONIUNCS C BBITOJIHEHUEM
3aJJaHuH, IPELYCMOTPEHHBIX IPOrPaMMON, 3HAKOMBIA ¢ OCHOBHOMH JINTEPATYPOIA,
PEKOMEHI0BaHHOM ITporpammoii. Kak rnpaBuiio, OleHKa «y10BIETBOPUTEIBHO) BBICTABIISETCS
CTY/IEHTaM, JOIYCTUBIINM IOIPEIIHOCTh B OTBETE HA TEOPETHUECKUE BOIIPOCHI H/UIIH MIPH
BBINTOJIHEHUH MTPAKTUYECKHX 33/1aHU, HO 00J1a1al0IIM HEOOXOTMMBIMU 3HAHUSAMU JIJISI UX
yCTpaHEHUs 1101 PYKOBOJCTBOM MpernojaBaressl, 1100 HeNPaBUIbHO BBIIIOJIHUBIIEMY
MIPAKTUYECKOE 3a/IaHKE, HO 110 YKa3aHUIO 9K3aMEHATOPA BBIIIOJIHUBIIUM JPYIHE PAKTUYECKUE
3aJlaHus U3 TOTO XK€ pasziena JUCLUIUINHBI,

KM-7. KoutpoJsbnas padora Ne7

®opmbl peajau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIbHOr0 Meponpusitusi: CTyIeHTY BbIaETCsl OUIIET C epeyHeM
BOIIPOCOB, OTBETHI Ha KOTOpBIE OH MUIIET HAa OymMa)kHOM JucTe. Bpems nmpoBeeHus] KOHTPOJIbHOM
paboThI - 2 ak. yaca.

Kparkoe cogep:xanue 3aiaHus:
Konrponbnas padora Ne7

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hath: (pU3MKYy paboThl MPUOOPOB

1.«Pa3mepHbIif 3¢ dexT» B (POTOIIEKTPUIECKUX

151 YCTPOICTB Ha OCHOBE npeoOpazoBarensiax Ha ocHOBe a — Si:H: mpuunHbl
HEYNOPSAJOUYECHHBIX BO3HUKHOBEHMSI, BIUSIHUE HA XapaKTEPUCTUKH U ITyTH
MOJTYITPOBOTHUKOB MIPEOOICHHUSL.

2.DoTodneKTpUYECKUE TIpeodpa3zoBaTeNid HA OCHOBE
reTeporepexo/ia MOHOKPUCTALTUISCKUN — aMOp(PHBIH
KpEeMHUI: UICONOTHsI, KOHCTPYKIIHUS, TPOOIIEMBI,
MPEUMYIIECTBA.

3.[Ipunanmn paboThl KUAKOKPUCTATUIMYECKUX TUCIIIICEB.

3HaTh: METONLI HCCIENOBaHUA U

1. KoHCTpyKIus ¥ MpeuMyliecTBa HHTETPATBHBIX

TEXHOJIOTUYECKUE METO/bI MoJyJiel (hOTORIeKTpUUYECKUX Mpeo0pa3oBaTensx Ha
W3TOTOBJICHUS npudopoB u ocHoBe a — Si:H.

YCTPOMCTB Ha OCHOBE

HEYOPST0YEHHBIX

HOJYIPOBOTHUKOB

3HaTh:  MeTOAbl  pacu€éta U 1.9¢dext Crebnepa — Bporckoro B poTo31€KTpHUECKUX
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MPOCKTUPOBAHUSI ~ MPUOOPOB U npeoOpasoBarensiax Ha ocHOBe a — Si:H: mpuunHb

YCTPOUCTB Ha OCHOBE BO3HUKHOBEHHS, BIMSHIE HA XapaKTEPUCTHKH.

HEYIOPSAI0UYEHHBIX 2.DoTo3anekTpUyYecKue npeodpa3zoBaTesid Ha OCHOBE

MOJIYITPOBOTHUKOB OpPraHUYECKUX MOJIYIPOBOJHUKOB: TIOCTOMHCTBA U
HEJOCTaTKU.

3.Knaccudukarys TBepAOTEIBHBIX TUCILICEB.

4 KOHCTpYKIHMSI TOHKOIUIEHOYHOT'O TPAH3HCTOpa Ha
ocHoBe a — Si:H B marpuiie ynpaBieHus
KUAKOKpUCTAIUTNYECKUM fuciuieeM. [TyTu yBenmmueHus
€ro OBICTPOICHCTBUSI.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: OLICHKU «OTIUYHO» (5) 3aCIyKUBAET CTYACHT,
0OHapYXUBIIMIA BCECTOPOHHEE, CHCTEMATHUECKOE M MTyOOKOE 3HAHUE MAaTCPUAIOB U3YUICHHOM
JTUCIUILIMHBI, YMEHHE CBOOOIHO BBHIMOIHATH 331aHUS, TPElyCMOTPEHHbIE POTPaMMOH,
YCBOMBIIMK OCHOBHYIO M 3HAKOMBIW C JOTIOJIHUTEIBHOM JTUTEPATYPOH, PEKOMEHJOBAHHOM
nporpammoii. Kak npaBuiio, oleHKa «OTJIIMYHO» BBICTABIISIETCS CTYJIEHTY, IPOSIBUBIIEMY
TBOPUYECKHE CIIOCOOHOCTH B IIOHUMAHUH, U3JI0)KEHUU U MCIIOJIb30BAaHHH MAaTEPHUATIOB H3yYCHHON
JTUCIUILIMHBL, O€3yNpevYHO OTBETUBIIEMY HE TOJIbKO Ha BOIPOCKHI OMiIeTa, HO U Ha JIOMOJIHUTEIbHBIC
BOIIPOCHI B paMKaxX OCHOBHOM MPOTPaMMbl IUCIUIIAHBI 3K3aMEHA, TPABUJIBHO BBINOJHUBIIEMY
MIPaKTUYECKOE 3a/1aHUE;

Ouyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEHUSA 3HAHUA: OLICHKH «XOpoIIoy» (4) 3acnyKUBaeT CTYIEHT,
O0OHapYXUBIIHH ITOJIHOE 3HAHUE MaTepHalia H3y4eHHOH TUCIUTUINHEI, YCIICITHO BBITIOTHSIOIIUI
IPEyCMOTPEHHBIC B TIPOTPaMME 3a/IaHUsl, YCBOUBIIHIA OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO
B mporpamme. Kak mpaBuiio, olieHKa «XOpOIII0» BBICTABIISICTCS CTYICHTY, TOKa3aBIIEMY
CUCTEeMAaTUUYECKUI XapaKTep 3HAHHM 10 TUCIUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OUTIETA,
MIPABWJIBHO BBIITOJIHUBIIIEMY TTPAKTHYECKOE 3aJaHUE, HO JIOMYCTUBIIIEMY TIPH STOM
HEMPHUHIIUIHAATIbHBIE OLTHOKY;

Oyenka: 3
Onucanue xapakmepucmuky 6bINOJHEHUs 3HAHUA: OLIEHKU «yJIOBIETBOPUTEIBHO» (3) 3acayKUBaeT
CTYJEHT, 0OHapYXUBIINI 3HaHHE MaTepHalia U3y4eHHOU TUCIUILIMHBI B 00beMe, HE0OX0AUMOM
JUIs AanbHeHe yueobl v mpeacTosiei paboTsl o podeccuu, CIPABISIONIMNACS C BHITTOTHEHUEM
3a/1aHUM, IPEyCMOTPEHHBIX TPOrPaMMOM, 3HAKOMBIN C OCHOBHOM JIUTEPATYPOH,
PEKOMEHI0BaHHOM ITporpaMMoil. Kak nmpaBuito, OIieHKa «y10BIETBOPUTEIBHO) BBICTABIISAETCS
CTY/IEHTaM, JOIMYCTUBIINM IOTPEIIHOCTh B OTBETE HAa TEOPETUUECKUE BOIIPOCH! U/HIIU MPU
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJJaHUI, HO 00JIaJaloIMM HEOOXOAUMbBIMU 3HAHUSMU JIJIS1 KX
yCTpaHEHUs 101 PYKOBOJCTBOM MpenoaBares, 1100 HENPaBUIbHO BBIITOJIHUBIIEMY
MIPAKTUYECKOE 3a/IaHKE, HO TI0 YKa3aHUIO 9K3aMEHATOPA BBINOJHUBIINM JPYTHE IPAKTUUECKHE
3a/IaHMs U3 TOTO 7K€ pasjiela JUCLUIUIVHBL,

KM-8. JIabopaTopHblii npakTukym 1

®opmbl peaJu3anmu: 3alInTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro Meponpusitusi B BPC: 12

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOIO MepONPHMATHS: 3alUTa pe3ylIbTaTOB BBITOIHEHUS
1a00paTOPHBIX pabOT

KpaTkoe coaep:kanue 3a1aHus:
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Brimonnenus 3aganus no 1abopaTopHoit paboTe, COCTaBICHUE U HAIMCAaHUE OTYeTa

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTEb: METOIBI
MIPOCKTUPOBAHUS
YCTPOICTB Ha
HEYNOPSATOUYCHHBIX
MOJTYITPOBOTHUKOB

pacuéta W

npubopoB

OCHOBE

1.0T KaKuX napaMeTpoB MOJYIPOBOIHUKA 3aBUCUT
MIPOBOJIUMOCTH 110 PACIPOCTPAHEHHBIM COCTOSHUSIM?
2.01 KaKux MapaMeTpoB MOJIyIIPOBOHUKA 3aBUCUT
MIPOBOJIUMOCTH T10 JIOKAJTM30BAHHBIM BOJIN3U YPOBHS
depMu cOCTOSHUAM?

3.01 KaKuX napaMeTpoB MOJIYIPOBOJIHUKA 3aBUCUT
IIPOBOJIUMOCTH 110 JIOKAJIM30BAaHHBIM COCTOSIHUSAM B
XBOCTax 30H?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu ebinoanenus sHanus: 1lpaBuibHOE POBEIEHUE SKCIIEPUMEHTA U
pacuetoB. [lonumanue u ymeHue o0bICHUTH TOTYyYEHHBIE PE3YIbTAThI

Ouyenka: 4

Hudienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakxmepucmuxu 8binoaneHus sHanus: 1lpaBuibHOE POBEIEHUE SKCIIEPUMEHTA U
pacueroB. [Tonumanue u ymeHre 00bICHUTH OOJIBIIYIO YaCTh MOMYUYEHHBIX PE3YyIbTaTOB

Oyenka: 3

Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoaneHus shanus: IIpaBUIbHOE IPOBEIEHNE YKCIIEPUMEHTA,
HEMPUHIIUIIAATIbHBIC OIIUOKHU B pacyeTrax. TpyqHOCTH B 00BSCHEHUH MOTYYSHHBIX PE3YIbTAaTOB

KM-9. JIabopaTtopHblii npakTukyM 2. JlabopaTopHbie padoTbl

®opmbl peaju3anum: 3anIUTa 3a1aHUs

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopras padora
Bec koHTpOILHOrO Meponpusitusi B BPC: 13
IIpoueaypa mpoBedeHUs] KOHTPOJbLHOIO MepPONPHUATHS: 3alIWTa PE3yIbTaTOB BBITOJHEHHUS

1a00paTOpHBIX paboT

KpaTKOC CoA€CpKaHMuE 3alaHUA:
Brinonnenus 3aganus mo JIa60paTOpHOI71 pa60Te, COCTaBJICHHUC U HAITMCAHUC OTUCTA

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HATB: METOJIbI

pacu€ra H

IPOEKTUPOBaHUSL ~ NMPUOOPOB U

YCTPOMCTB Ha
HEYIIOPALOYECHHBIX
MOJTYTIPOBOIHUKOB

OCHOBC

1.KakoB o01muit npuHIKI pabOThl CKAHUPYIOLIETO
30H]I0BOTO MUKpOCKoIIa?

2.0numuTe yCTpOMCTBO U IPUHLIUII 3aIIUCH
“H(pOpMaIIUK Ha ONTHYECKUH AUCK C OJTHOPA30BOM
3aMMChIO

3.0nummre yCTpONCTBO U MIPUHIUIT 3aITHCH
nH(pOpMaIIUY Ha Mepe3arnuchIBaeMblil ONTHYECKUHN TUCK
4.Kakwue 3¢ (heKTsl JeKaT B OCHOBE MIPUHITUTIA JCHCTBUS
Cco?

5.Ilepeuncnure OCHOBHBIE IEKTPOPU3NUECKHE
napamerpsl CO

6.01 kakux (pakTopoB 3aBUCUT FP(HEKTUBHOCTH PabOTHI
Co?
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu evinoanenus shanus: IIpaBrUiIbHOE MPOBEICHNE SKCIICPUMEHTA
pacuetoB. [lonumanue u yMeHne 00BICHUTH TIOTYyYSCHHBIC PE3YIbTATHI

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu evinoanenus snanus: IIpaBUiIbHOE MPOBEICHNE SKCIICPUMEHTA
pacuderoB. [lonumanue u yMeHHe 00BICHUTEH OOJBIIYIO YaCTh OMYUYEHHBIX PE3YyJIbTaTOB

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoinenus snanus: IIpaBUIIbHOE MPOBEICHNE SKCIICPUMEHTA,
HEMPHUHIIUITAATHHBIC OIMUOKYU B pacdyerax. TpyaqHOCTH B 0OBSICHEHUH IMOTYYCHHBIX PE3YIbTAaTOB
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

3K3AMEHAIIMOHHBIA BUJIET Ne 1 YTBepxIaro:
HRY .
Kadenpa DuH 3aB. kadenpoi
«M3¥» Jucimruinia «Du3nKa U TEXHOJIOT U HEYNOPSI0YESHHBIX J1.H. Mupommuxosa
MOJTYIPOBOHUKOBY
WHCTUTYT paAiOTEXHUKH U DJIEKTPOHUKH «30» 12. 2020r.

1. CdopmynupyiiTe onpeaesieHus: HEKPUCTALIUUYCSCKUX TBEPAbIX Tell. [IpoaHanu3upyiTe HeT0CTaTKH
1 JOCTOMHCTBA PA3JIUYHBIX ONPEICICHUI.

2.  Mopenu 3HEPreTHYECKUX 30H HEKPUCTAJUTMYESCKUX TOIYITPOBOAHUKOB. CpaBHEHUE MO/Ieel
I'y6anoBa, Koysna — @puue — OBrmHackoro, Motra — [I3Buca. [loHATHE 1IETH TTOJIBUKHOCTH.

3. Onpegenure CTENEHb MOHHOCTH XUMHUYECKOU CBSA3H MEKy ATOMAaMHU MBILIbSIKA U CEJICHA, €CIIU
3JEKTPOOTPULIATEILHOCTh MbIIbsIKA 2,0, a ceneHa 2,4.

IIpoueaypa nposenenust
DK3aMeH MPOBOJUTCS B YCTHOM opme 1Mo Ouneram coraacHo mporpaMme IK3aMeHa

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJI-1nk-1 JleMoHCTpHpyeT 3HaHME IPUHIUIIOB PaOOTHI,
(GU3MUEeCKUX U MaTEMaTHUECKUX MOJIeNIell OCHOBHBIX MOJIYIPOBOJHHUKOBBIX IPUOOPOB

Bonpocsl, 3aganus
1.Copmynupyiite onpeneneHuss HEKpUCTAIUIMYECKUX TBepAbIX Tel. [Ipoananusupyiite
HEJOCTaTKU U IOCTOMHCTBA Pa3JINYHbIX ONPEIECICHUN.
2.Mopenu 3HepreTHYeCcKuX 30H HEKPUCTAIUIMYECKUX MOTYIPOBOAHUKOB. CpaBHEHHE MojieIel
['ybanosa, Koysna — ®@puue — OpumHckoro, Motra — J[3Buca. [loHsTue menu noJBUXHOCTH.
3.0mpenenute cTeneHb HOHHOCTH XMMHUECKOH CBSI3U MEXJly aTOMaMH MbIIIbsIKA U CeJIeHa,
€CJIM JIEKTPOOTPULIATEILHOCTh MbIIbsKa 2,0, a ceneHa 2,4.
4.IlpoBeauTe KiacCU(PUKALNIO HEKPUCTAIIIMYECKUX TBEPJIBIX TEJ C TEPMOJINHAMUYECKUX
no3uuil. Ha kakue noarpynmnel noapasaesstoTcsl HEpaBHOBECHBIE CUCTEMBI, UX OTIMYUS JPYT
OT Jpyra.
5.MeracTtaOunbHOe cocTosiHUE BelecTBa. OTINYUTENbHbIE TPU3HAKH, TIEPEXO0/1 B CTAOMIIBHOE
coctosiaue (ypaBHeHUEe Appernyca). CTekii000pa3HOe COCTOSTHUE.
6.MexaHU3MBbI AJIEKTPONPOBOIHOCTH B HEKPUCTAIUIMUECKUX MOIYITPOBOAHUKAX, UX
TEMIEPATypHbIE U YaCTOTHBIE 3aBUCUMOCTH.
7.YpOBHH CTPYKTYPHOH MOAN(DUKALIMU CBONCTB HEKPUCTAITNUYECKUX MOTYIPOBOIHUKOB, UX
3¢ (PEKTUBHOCTH U 0OJIACTH TPUMEHUMOCTH
8.KauecTBeHHbIE U KOJMUECTBEHHBII KPUTEPUH CTEKI000pa30BaHUs.
9.B yem 3akioyaeTcs «BpeMsIIpoJIeTHAS METOJUKA» ONpeaeIeHNs Ipeii(oBOil MOBUKHOCTH B
HEKPUCTAJUIMYECKUX MOIynpoBoAHMKaX? Kak ¢ MoMoIpI0 HEE ONpeNennTh pacupeaesIeHue
IUIOTHOCTH JIOKAJIM30BaHHBIX COCTOSIHUM B 3TUX MaTepuanax?
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10.Metoas! onpeaeneHust ONTUYECKON IIUPUHBI 3alPELICHHON 30Hbl B HEKPUCTAIUIMUECKUX
MOJIyTIPOBOJHUKAX.

11.Chopmynupyiite moHITHE OIMKHETO TMOPSAKA B PACIIONIOKEHUN aTOMOB. METOIbI €ro
omnpenenenus. ['eomerpuueckne 1 SHEPreTHYecKue napamMmeTpsbl OJMXKHEro MOopsIKa.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI

1.IIpuMeHrMO 7T K HEKPUCTAJUTMYECKUM TTOJIYIIPOBOIHUKAM TOHsTHE “GyHKIUs bioxa™?
OTBeTHI:

Ha

Her
Bepnwsiit orBet: Het

2.Ilotepst nayibHETO MOPsJIKA MPUBOJIUT K. ..
OTtBeTsI:

1. noTepe NOHATMA “LWMPUHA 3anNpeLLEHHOMN 30HbI”

2. noTepe NoaynpoBOAHUKOBbIX CBOMCTB MaTepuasos;

3. MCYE3HOBEHMIO Ha AMDPAKLMOHHbIX KapTUHAX pe3Kkux pedaeKkcoB, CBOMCTBEHHbIX KpUCTaniam, 1
nosssieHM0 AndpysHbIX rano

BepHbIii 0TBET: MCUE3HOBEHUIO Ha TU(PPAKITMOHHBIX KAPTUHAX PE3KUX PEQIICKCOB,

CBOMCTBEHHBIX KpUCTAJIaM, U TTOSBICHHUIO MU (D PY3HBIX Trajio
3.HeyNnopsii04eHHBIMHU HA3BIBAIOTCSI MATEePUAJIbI, B KOTOPBIX...

OTBeTHI:

1. OTCyTCTBYHOT MONYNPOBOAHMKOBbIE CBOMCTBA MaTePUana;
2. OTCYTCTBYET MOHATUE “lUMpPUHA 3anpeLLeHHOM 30HbI”;
3. noTeHUMaNbHasA 3Heprua HocuTesel 3apaaa ABAAETCA Henepuoguueckoi GpyHKUMen KoopanHart

BepHblii OTBET: IOTEHIMANIBHAS YHEPTHSI HOCUTEIIEH 3apsiia sSBISETCS HEIIEPUOANYECKON
¢GbyHKIIMEN KOOpAUHAT

4.TTo XUMHUYECKOMY COCTaBY K CTEKJI000pa3HbIM MOJIYIPOBOAHUKAM OTHOCSTCS:
OTBeThI:

1. anemeHTapHble (ceneH);

XaJIbKOTEHHU/IHbIE (BKIIIOUarolue xainbpkoreH (S, Se, Te) u sanements! 1V u V rpynn
[Tepuoanueckoi CUCTEMBI);
OKCHUJIHBIE (Ha OCHOBE OKCHJIOB MIEPEXOIHBIX METAIIJIOB);
KPEMHHI U repMaHui
BepHblii 0TBeT: s71eMeHTapHbIe (CeNieH); XalbKOTEHUIHbIE (BKIIIOYAIOIINE XalbKOTeH (S,
Se, Te) u anements! IV u V rpynn Ilepuoanueckoit cucteMbl); OKCUAHbBIE (Ha OCHOBE
OKCHJIOB IEPEXOJHBIX METAIJIOB);
5.K cTeky1aM OTHOCST MaTepHAaJIbl, 1JI51 MOJy4eHUs] KOTOPBHIX B HEKPUCTALINYECKOM
COCTOSIHNM He00X0AMMBbI CKOPOCTH OXJIaxK/IeHHus He DoJiee ...
OTBeTHL:
100 K B ygac;
1 K B Munyry;
JAeCATKHN KeJILBUHOB B CEKYH/Y

BepHblii OTBET: 1ECATKN KEIBBUHOB B CEKYHIY

6.@yHKIMS paanaJbHOro pacnpeneieHus atomoB (PPPA) - 3To:
OtBeThI:

byHkus, Bxoasmas B ypasuenue lllpenunrepa;



P wnNe

BEPOSITHOCTh HAXOXKJACHUS TOr0 MJIM MHOTO aTOMa Ha JaHHOM PacCTOSIHUU OT aToMa,
BBIOPAHHOTO 33 HEHTPAJIbHBIN
BepHb1i1 OTBET: BEPOSITHOCTH HAXO0XKICHHS TOIO UM UHOT'O aTOMA HA JAHHOM PACCTOSHUU
OT aToMa, BEIOPAHHOTO 32 EHTPaJIbHBIN
7.11pu nepexoe U3 KpUCTAUIMYECKOr0 B HEYIIOPSAJOUYEHHOE COCTOSHHUE. ..
OTtBeTsI:

TepsieTcs 6AMKHUN NOPALOK;

6/IMXKHUI NOPAAOK OCTAaeTCA HEM3MEHHbIM;

TepAeTcA AasbHUI NOPAJOK;

LUMPUHA 3anpeLl,eHHOoM 30Hbl MaTepuana ocTaeTca HeM3MeHHOM

BepHplil oTBET: TepAeTCs JaTbHUM MOPSAKOK
8.JIokanm30BaHHBIE COCTOSIHUS IPUCYTCTBYIOT B...
OTtBeTsI:

naeanbHbIX MOHOKPUCTaNNAX;
KPUCTaNINYECKMX NONYNPOBOAHMKAX;
HEKPUCTANINYECKUX NONYNPOBOAHMKAX

BepHbIit 0TBET: KpUCTANIMUECKHUX MOTYITPOBOIHUKAX; HEKPUCTAILTHYECKUX
MOJIYTIPOBOTHUKAX

9.BBenienne mpuMECHBIX aTOMOB B CTEKJI000pa3HbIi MOJYIPOBOIHUK MPUBOIUT K
OTBETHI:

BO3MOXXHOCTU YNpPaBAATb NON1I0OXKEHUEM YPOBHA CDepMM

nosioXeHne ypoBHA Pepmu NPaKTUYECKU HE MeHAETCA

BepHslii oTBET: nos10KeHUE YPOBHS DPEepMHU NIPAKTUYECKNA HE MEHSAIOTCS
10.a— Si:H - aro:

OTBETHI:

MOHOKPUCTA/I/IMYECKUIN KPEMHWIN, NErMpoBaHHbI BOAOPOLOM;
rTMAPOreHN3NPOBaHHbIN aMOPPHbIN KPpeMHNI

BepHblii 0TBET: ruporeHn3upoBaHHbIN aMOP(HBIN KpeMHUN
11.Mogens cTpoeHus s3HepreTuuecKux 30H Motra — /[3Buca xapakTepusyercs:
OTBeThI:
OTCYTCTBHMEM 3aIPEIICHHON 30HBI ITOJIYIIPOBOIHUKA;
HaJIU4MeM Kpa€éB MOABUKHOCTH, OTACIIAIOIINX HEJIOKAIN30BAHHBIE COCTOSHUS OT
JIOKQJIN30BAHHBIX;
HaJIN4YMEM XBOCTOB JIOKAIM30BAaHHBIX COCTOSIHUM;
HaJIMYMEM Y3KOH 30HBI C BBICOKOM MIOTHOCTHIO JIOKAJTM30BAHHBIX COCTOSHUM BOIM3H
CepeMHbI LIENIH MTOJBUKHOCTH
BepHblil 0TBET: HANMUKUEM KPAEB MOJBUKHOCTH, OTIAEIAIOIINX HEJOKAIN30BaHHBIC
COCTOSIHMS OT JIOKAJIM30BAaHHBIX; HAJWYUEM XBOCTOB JIOKAJTM30BAHHBIX COCTOSHUM;
HAJINYMEM y3KOU 30HBI C BBICOKOM MIIOTHOCTHIO JIOKATM30BAHHBIX COCTOSIHUM BOIHM3H
CEpEeIMHBI LIEJIN MTOJBUKHOCTH
12.B monenu sHepreTudeckux 30H Morra — J[3BHca Ipyu NPUIIOKEHUN K MTOJIYTIPOBOIHUKY
ANEKTPUYECKOTO MOJI MOKHO 0KUAATh:
OtBeThI:
HKCIIOHEHIHAIIBHBIN POCT IIPOBOJUMOCTH;
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IIEPEHOC HOCUTEJIEN 3apsi/ia M0 pa3peIieHHbIM 30HaM;

NEPEHOC HOCUTENEH 3apsiia 0 HEOKAJIN30BaHHBIM COCTOSIHUSAM;

IPBIKKHU 110 JIOKAJIM30BaHHBIM COCTOSIHUSAM B XBOCTaXx 30H;

HPBDKKH 1O JIOKAJIM30BaHHBIM COCTOSHUAM BOJIM3H CEPEIUHBI 1IN TOJBUKHOCTH

BepHHfI OTBECT: IIEPCHOC HOCHUTENCH 3apsaaa 1o HEJIOKaJIM30BaHHBIM COCTOSIHUAM, IIPBIKKH
110 JIOKQAJIM30BAHHBIM COCTOSAHUAM B XBOCTAX 30H; IIPBIKKH I10 JIOKAJIU30BAHHBIM
COCTOSIHUSIM BOJIM3U CEpCAVHBI IICJIN ITOABUXHOCTH

1. Onucanue wkanvt ouenusanus

Ouenxa: 5
Onucanue xapaxmepucmuxu evinoineHus snanus: OUEHKN «OTIMYHOY (5) 3aCIy’)KUBAET CTYCHT,
O0OHapYXUBIIMA BCECTOPOHHEE, CHCTEMATHYECKOE M NTYOOKOE 3HAHUE MaTePHAIIOB U3YUCHHOM
JTUCITUTIIMHBI, yMEHHE CBOOOIHO BBITIOIHATH 3a/IaHUS, TIPEIYCMOTPEHHBIE IPOTPaMMOH,
YCBOUBIIMN OCHOBHYIO M 3HAKOMBI C JIOTIOJIHUTEILHOMU JINTEPATYPOi, pEKOMEHI0BaHHON
nporpaMmoii. Kak mpaBmiio, OIieHKa «OTIUYHO» BBICTABIISICTCS CTYICHTY, IPOSIBUBIICMY
TBOPYECKHE CIIOCOOHOCTH B MOHUMAaHHUH, U3JI0)KECHUU M UCTIOJIh30BAHUU MAaTEPUAIIOB H3y4CHHON
JUCITUTUIMHBI, O€3yIPEYHO OTBETUBIIEMY HE TOJIHKO Ha BOIIPOCKHI OMJIETa, HO U Ha JIOTIOJTHUTEIHHBIC
BOIIPOCHI B paMKaX OCHOBHO# MPOTpaMMBbl JIUCIUILTAHBI 3K3aMEHA, IIPABUIILHO BBITIOJTHUBIIEMY
MIPAKTUYECKOE 3aaHNC;

Oyenka: 4
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLEHKU «X0poIoy (4) 3aciyXUBaeT CTYICHT,
0OHApYKUBIIMN TOJTHOE 3HAHUE MaTepHaja W3y4eHHOW JUCIUIUINHBI, YCIICITHO BITOIHSIONIMN
MIPEyCMOTPEHHBIE B IPOTPaMMe 3a/IaHHUs, YCBOUBIIUI OCHOBHYIO JTUTEPATYPy, PEKOMEHIOBAaHHYIO
B iporpamMe. Kak mpaBuiio, OlleHKa «XOPOIII0» BBICTABIISCTCS CTYACHTY, MOKa3aBIIeMy
CUCTEMATHUYECKUI XapaKTep 3HAHWM 110 TUCIUIUTMHE, OTBETUBILIEMY Ha BCE BOIPOCHI OMIIETA,
MPABUJIBHO BBIMOJHUBILIEMY MTPAKTHYECKOE 3aJJaHUE, HO IOMYCTUBIIEMY IIPH STOM
HETIPUHIIAITAATHHBIC ONTUOKY.

Oyenka: 3
Onucanue xapakmepucmukuy 6blNOJHEHUs 3HAHUA: OLEHKU «yIOBJIETBOPUTEILHO» (3) 3acCIyKUBAET
CTY/IEHT, 0OHapY>KMBIINH 3HaHUE MaTepuana U3y4eHHOH TUCIMITIIMHEI B 00beMe, HE0OX0TMMOM
JUIsL lanbHenel yueObl 1 npeacrosieid padoTsl o mpodeccuu, CpaBiIsSIOIIMICS ¢ BEITOIHEHUEM
3a1aHUM, IPEYCMOTPEHHBIX IPOTPaMMOM, 3HAKOMBIN ¢ OCHOBHOM JINTEPATYpOH,
PEKOMEHI0BaHHOM ITporpammoii. Kak npaBuiio, o1eHKa «y10BIE€TBOPUTEIBHO) BBICTABIISETCS
CTY/IEHTaM, JOIYCTUBIINM IOIPEIIHOCTh B OTBETE HA TEOPETHUECKUE BOIIPOCH! H/UITH MPH
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJIJaHUI, HO 00JIaJaloIMM HEOOXOAUMbBIMU 3HAHUSMU JIJIST UX
yCTpaHEHUs M0/ PYKOBOJCTBOM MpernoaBares, 1100 HeNPaBUIbHO BBIIIOJTHUBIIEMY
MIPAKTHYECKOE 3a/IaHKE, HO 110 YKa3aHUIO 9K3aMEHATOPA BBIIIOJIHUBIINM JPYIHe PAKTUYECKUE
3aIaHKsl U3 TOTO JK€ pasjiesa JUCLUIUIAHBL.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUU ¢ [lomoxeHnem o OauIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U IK3aAMEHAIIMOHHOM COCTABJISIOMINX.

8 cemecTp

®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH
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IIpumep Onnera

9K3AMEHAILIMOHHBIN BUWIET Ne 1 YTBepxaaro:
Hny .

Kadenpa DuH 3aB. kadenpoii
«MD¥» Jucnunnuna «Pu3MKa U TEXHOIOTUS HEYIOPSA0YEHHBIX

TIOJIYTIPOBOJHUKOBY

WMHCTUTYT paJMOTEXHUKH U DIIEKTPOHUKH «08» 06 2021 r.

1. KoHcTpykuuu u MexXaHu3M paboThI TYCHKH MMaMSATH Ha OCHOBE (Pa30BBIX MTEPEXOI0B 2-TO
nokonenusi (PRAM).

2. Kak 00BSICHUTD yCKOPEHHE KPUCTALIM3ALUH CEJIECHA B CYIIEp- YyBCTBUTEIbHBIX BUAUKOHAX IIPH
OTpHUIIATEIbHBIX TEMIEpaTypax?

3. [lomyuenwne a-Si:H meTomom ocaxmeHus U3 mIa3Mbl TICIOIIEro pa3psaaa. THIIB yCTAaHOBOK MX
JOCTOMHCTBA M HEJTOCTATKH.

IIpoueaypa nposenenust
DK3aMeH MPOBOJUTCS B YCTHOM opMe 1Mo OuneTam coraacHo mporpaMme IK3aMeHa

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: U-2nk-1 JleMoHCTpHpYyeT 3HaHHE COOTBETCTBHUS TEXHOIOTHU
IPOM3BOJICTBA U IIpoliecca MPOEKTUPOBAHUS MTOJIYTIPOBOAHUKOBBIX IPUOOPOB U CTPYKTYP

Bomnpocel, 3axanus
1. KoHCTpyKIIMM M MEXaHU3M PabOThI SYEHKH AaMATH Ha OCHOBE (pa30BbIX NEPEXOA0B 2-TO
nokosneHust (PRAM).
2.Kak 00BsACHUTH YCKOPEHUE KPUCTAJUIU3ALIMH CEJIeHa B CyIep- YyBCTBUTEIbHbBIX BUAUKOHAX
IIPY OTPHIIATENIEHBIX TEMIepaTypax?
3.ITonyuenue a-Si:H MeTonom ocakaeHus U3 IU1a3Mbl TIICIOLIETO pa3psaaa. THIIbI YCTAaHOBOK UX
JIOCTOMHCTBA U HEJOCTaTKH.
4.Kakumu (hakropamu onpeessieTcss aToMHast CTPYKTYpa IUIEHKH MOJTYIPOBOIHUKA,
MOJIyYEHHOM TEPMUUYECKUM HCIIaPEHUEM B BaKyyMme?
5.I0psmas u oOpalieHHass KOHCTPYKIUHU (OTOIIEKTPUUECKOTO Npeodpa3zoBaresst SHEPruM Ha
ocHoBe a-Si:H. JloctomHcTBa M HEOCTATKH.
6.Bam Haj0 U3roToBUTH 3M1eKTpodoTorpaduueckuii cioil it ga3epHoOro NpUHTEpa ¢ JIazepom,
U3ITy4YaroUIuM B KpacHo# obnactu cnektpa. Kakoii monynpoBoIHUKOBBII MaTeprai Bol
UCIIOJIb3YETE U ITOYEMY?
7.I1po6eMbl, BOSHUKAIOUIHME MTPH MOTYYEHUH TOHKUX MJIEHOK MHOIOKOMIIOHEHTHBIX
XaJIbKOT€HUIHBIX CTEKII000pa3HbIX MOTYIPOBOIHUKOB. Kak 3TH npobiiemMsl pemraorcs?
8.Koncrpykuus ¢poroBuankoHa. 3aBUCUMOCT (POTOIPOBOAUMOCTH OT HAPSXKEHHOCTH
aNIeKTpuyecKoro noJjs. [TyTH nmoBeleHns ycTOMYMBOCTH K KPUCTAIUTU3ALIUN
CBEPXBBICOKOUYBCTBUTEIBHBIX BUIAMKOHOB Ha OCHOBE CEJICHA.
9.Kakue BO3MOXKHBI ITyTH MOBBIIIEHUS MNIOTHOCTH 3aIMCH ONTHYECKOM HHpOpMaluu B
HOCHUTEJISIX Ha OCHOBE (pa30BbIX IEpexo10B 1-ro poaa.
10.Kak moixy4uTh MIEHKY XaIbKOTEHUIHOTO CTEKJIO00PA3HOTO MOTYIPOBOIHUKA C 38/ JaHHBIM
M3MEHEHHEM XUMHUYECKOr0 COCTaBa Mo TOJIIMHE MICHKU?
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakue 13 nepedyrcieHHbIX METOAO0B OTHOCSATCS K TPYIIIE METOIOB IUCKPETHOTO HUCTIapEeHUs
OTBeTHI:
UcHapeHue U3 KBa3u3aMKHYTOro oobema
JIa3epHOE UCTIapeHUE
COMCIIapeHHEe U3 PA3HbIX HCTOYHUKOB
BepHblil 0TBET: 1a3€pHOE HCIIAPEHUE
2.Kaxoii meTroa obecriednBaeT rnoxydeHue 6ojaee paBHOMEPHBIX MO TOJILIMHE MJICHOK
OTBeThI:
TEPMHUECKOE HCIIApEHUE B BAKyyMe
HMOHHO-TIJIA3MEHHOE PaCIblICHUE
BepHblii 0TBET: HOHHO-IIJIAa3MEHHOE PaCIIbUICHHE
3.V KaKoro u3 NepevrCIICHHBIX MaTEPUAIOB MCHBIIIC IIMPUHA 3alpeIIeHHOM 30HbI: a-Si:H, a-
Sil-xGex:H, a-Si1-xCx:H
OTBeTHI:
a-Si:H,
a-Sil-xGex:H,
a-Sil-xCx:H
Bepusiit otet: a-Sil-xGex:H
4.KakoBbl TpeOOBaHUS K BEIMYUHE YICIBHOTO COMPOTUBIEHUS MOIYITPOBOAHUKOBOTO CJIOS B
MPUHTEPAX HA OCHOBE KCEPOKC-Tporecca’?
OTBeTHI:
JIOJI’KHO OBITh BEICOKHM
JIOJI’KHO OBITH HU3KUM
HE UMEET 3HAUYCHUS
BepHblii 0TBET: 10KHO OBITH BHICOKHM
5.0OCHOBHOE MTPEUMYILECTBO JIEKTPO(POTOrpaduUecKNX CJ10€B HA OCHOBE OPraHUYeCKHX
MOJIyIIPOBOIHUKOB
OTBeTHI:
BBICOKAsl TUPAKECTOUKOCTh
HU3Kasi CTOUMOCTh
BBICOKAas (POTOUYBCTBUTEIHLHOCTD
BepHblIil 0OTBET: HU3Kas CTOMMOCTD
6.Ha xakoMm ¢azoBOM mepexojie ocHOBaHa paboTa ONTHYECKUX JUCKOB ¢ MHOTOKPATHOMN
3anuchbio HHPOpMaLuu
OTBeTsI:
HCIapeHue
KpUCTAJUTN3aLUs
aMmopduzarus
BepHnslii 0TBeT: kpucTamuianus amophusanus
7.C kakoil uesbio B (POTOAIEKTPUUYECKUX MTPE0Opa30BaTEeIsIX UCIOIB3YIOTCS
MOJIYITPOBOJTHUKOBBIE CJIOU C PA3IMYHOMN MUPUHOMN 3aMpEIIeHHON 3HbI
OTtBeTHI:
JUTSL YBETMUEHUST pabouero HanpsoKeHus
TSl yBenn4ueHus () PEKTUBHOCTH MOTIJIOMICHHUS COTHEYHOTO M3TyUeHUs
JUTSL YBEIMUEHUS CPOKa CITYKObI MpruOOpoB
Bepnsiit otBeT: a1 yBenudeHus 3G (HEKTUBHOCTH TOTIIONMIEHUS COTHEYHOTO U3ITYICHUS
8. ITpunuumn paboThl )KUIKOKPUCTAIITMYECKHUX JUCIIIICEB OCHOBAH HA ...
OTtBeTHI:
M3MEHEHUU UHTEHCUBHOCTHU U3JIYYEHUS KaXIOU SUEUKU
M3MEHEHUHU ONTHYECKOTO MPOMYCKAHUS KaXKION SUCHKH
BepHblii 0TBET: U3BMEHEHUH ONITUYECKOTO MPONYCKAHUS KaXI0M SYeiiku

24



9. Ilpunnmn paboThl JUCIIICEB C AKTHBHOW MaTPHIIEH OPraHMYECKUX CBETOIAMO0B OCHOBAH Ha

OTBETHI:
W3MEHEHUU UHTCHCUBHOCTU U3JTYUYCHUS KOKIOU STYCHKU
MU3MEHEHUU ONTUYECKOIO MPOITYCKAHUS KaXK 10U SYEHKH

BepHpiil 0oTBET: U3MEHEHUH MHTEHCUBHOCTH U3JTYYCHUS KAXKI0N STUYECHKHU
10.bnaronapst uemy MpOUCXOIUT 3aIOMUHAHUE BHICOKOOMHOTO COCTOSIHUS B sTYEUKaAX
SHEProHE3aBUCUMON MaMsITH

OTBETHI:
KpUCTAJUTH3allud aMOp(HOTO MaTepuasa
amop(u3anuy KPUCTALTNIECKOT0 MaTepraia

BepHsiit oTBeT: amopdu3anum KpUCTAIUTMIECKOTO MaTepHraia

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5
Onucanue xapaxmepucmuxu 8bINOJIHEeHUs 3HAHUSL: OTICHKU «OTIUIHO» (5) 3aCITy)KUBAET CTYICHT,
0OHApPYKUBIINN BCECTOPOHHEE, CUCTEMAaTUYECKOE U TITyOOKOE 3HAHWE MaTePHAIOB N3YUYECHHON
JUCITUTUIMHBI, YMEHHE CBOOOHO BBHITIONHSATH 3a/IaHUS, TIPETYCMOTPEHHBIE IPOTPaMMOH,
YCBOUBIIMN OCHOBHYIO M 3HAKOMBI C JIOTIOJIHUTEIILHON JINTEPATYPOi, pEKOMEHI0BAaHHOK
nporpaMmoii. Kak mpaBwiio, OIieHKa «OTIUYHO)» BBICTABIISICTCS CTYICHTY, IPOSIBUBIICMY
TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUH, U3JI0)KEHUHU U UCTIOIb30BAHUU MaTEPUAIIOB H3yUCHHOM
JUCITUTUIMHBI, O€3yIPEYHO OTBETUBIIEMY HE TOJIHKO Ha BOIIPOCKHI OMIJIETa, HO U Ha JIOTIOJTHUTEIbHBIC
BOTIPOCHI B paMKaX OCHOBHOH MPOTpaMMbl JIUCIUTLIAHBI 3K3aMEHA, TIPABUIIBHO BBITIOJHUBIIEMY
MIPAKTUYECKOE 3aJaHNC;

Oyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUA: OLIEHKHU «XOpouIo» (4) 3aciyKUBaeT CTYJEHT,
0OHapyKUBIIMKA OJTHOE 3HAHWE MaTepHaia N3y4eHHONW AUCHUIUIMHBI, YCIIEITHO BBITOIHSAIOIINN
IPEIyCMOTPEHHBIE B TIPOTPaMME 3a/1aHusl, YCBOMBIIHI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO
B porpamMe. Kak npaBuiio, olieHKa «XOpOII0» BBICTABISAETCS CTYACHTY, TOKa3aBIIeMy
CHCTEMaTHUYECKHUI XapaKTep 3HAHUH 1O JUCIUIUIMHE, OTBETUBIIIEMY Ha BCE BOIIPOCHI OnIIeTa,
NPaBUIBHO BBHIOJHHUBILEMY MPAKTHUECKOE 3aJJaHKe, HO JONYCTUBILEMY IIPU 3TOM
HETPUHIMITAATBHBIE OITHOKH;

Oyenka: 3
Onucanue xapakmepucmukuy 6bINOJHEHUs 3HAHUA: OLEHKU «yIOBIETBOPUTEIBHO» (3) 3acIyKUBaeT
CTY/IEHT, 0OHapY>KMBIINH 3HaHUE MaTepuana U3y4eHHOH! TUCIMITIIMHEI B 00beMe, HE0OX0TUMOM
JUIsL lanbHenel yueObl 1 npeacTosieid padoTsl o mpodeccuu, CpaBisSIOIIMICS ¢ BEITOIHEHUEM
3aIaHUM, IPELYCMOTPEHHBIX ITPOrPaMMO, 3HAKOMBIN C OCHOBHOM JIUTEPATYPOU,
PEKOMEHI0BaHHOM ITporpammoii. Kak npaBuito, oleHKa «y10BIE€TBOPUTEIBHO) BBICTABIISETCS
CTY/IEHTaM, JOIMYCTUBIINM IOIPEIIHOCTh B OTBETE HAa TEOPETUUECKUE BOIIPOCH! H/HIU IPH
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJIJaHUI, HO 00JIaJaloIMM HEOOXOIUMBIMU 3HAHUSMU JIJIST KX
yCTpaHEHUs M0/1 PYKOBOJCTBOM MpenoaBaress, 1100 HENPaBUIbHO BHITIOJTHUBIIEMY
MIPAKTUYECKOE 3a/IaHKE, HO TI0 YKa3aHUIO SK3aMEHATOPA BBIIOJHUBIINM JIPYTUe IPAKTUYECKHE
3a/IaHMs U3 TOTO K€ pasjela JUCLUIUIVHBL,

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U IK3aAMEHAIIMOHHOM COCTABJISIOIINX.
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