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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IIpuobperenue 3HaHUi 0 PU3NUECKUX CBOMCTBAX MaTepUAIOB HEJIMHEWHOM ONTHUKU HA OCHOBE
MOHATUH KPUCTAIUIO(U3UKH.

1.2. 3agauy AUCHUILIUHBI

1. IlonyuyeHnue cTyaeHTamMu 0a30BbIX 3HAHUM B 00JACTH KPUCTANIO(PU3UKU U CUMMETPUU
KpHUCTAJIJIOB.

2. V3y4yeHue M OCBOEHHE CTYJEHTaMU METOJOB ONHCAHUS U aHalKM3a OCHOBHBIX (PU3UYECKUX
CBOMCTB HETMHEIHO-ONTUYECKUX U JIEKTPOONITUUECKUX KPUCTAIITIOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuumiunsl: 51.B.16.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHauKaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yYEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3HaeT OCHOBEI CTyaeHT 10MKeH 3HaTh OCHOBBI MAaTEMATHKH,
MIPUMEHSATH MaTeMaTHKH, PU3UKH, TEH30PHOT0 UCUUCTICHHS, KPUCTATIIOPUIUKH
€CTECTBEHHOHAYYHbIEC U | BBIYMCIUTEIBHOW TEXHUKU U |M IPOIPaMHUPOBAHUS
0OLIeMHKEHEPHbIE IpOrpaMMUpPOBaHUS
3HaHM, MCTOIbI OIIK-1.2. Ymeer CTyneHT NOKEH YMETh IIJIaHUPOBaTh U
MaTeMaTHICeCKOro IUIAaHUPOBATh U (bopMyIHpOBATH 33aYN UCCIIEOBAHUS
aHajmnsa u dbopmyaHpoBaTh 3a0a4U MaTepuasioB HEJIMHEWHOU ONTUKHU, PEIIATh
MOZCINPOBAaHNA B HCCIIEI0OBAaHMs, pelaTh CTaHJIaPTHBIE MPOPECCHOHATBHBIE 3a]]a9U C
MHXCHEPHOH CTaHJapTHBIE [IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
ACATCIIBHOCTH, Hpoq)eCCHOHaJILHHe 3aJ1a4i C 06meHH>1<eHepHHx 3HAHUM, METO/I0B
CBSI3aHHOH C NPUMEHEHUEM MaTEMaTUIECKOI0 aHaIu3a U MOJEIMPOBaHU
oToHHBIMU €CTECTBEHHOHAYYHBIX U
TEXHOJIOTUAMU OOIIEMHKEHEPHBIX 3HAHUH,
00paboTKH METOJI0B MATEMATUIECKOIO
HHpOpMaLyy, aHaJIn3a U MOJEIUPOBAaHUS
IIPOCKTHPOBAHHUEM, OIIK-1.3. Bnaneer HaBbikamu | CTyJEHT JOJKEH BIaNETh HABBIKAMH
KOHCTPYHPOBAHUEM M | reopeTryecKkoro u TEOPETUYECKOTO M IKCIIEPUMEHTATHLHOTO
TCXHOJIOTMAMU 5KCIEPUMEHTATBHOTO UCCIIEJOBaHMS MaTEPUAJIOB HEJTMHENHON
IIPOU3BOACTBA HCCIIETOBAHMS 0OBEKTOB ONTHKH, MATEMATHIECKOTO MOJIEITUPOBAHUS
DJIEMEHTOB, IPUOOPOB U | 1o deccronambHOf IPOIIECCOB B OTUX MaTepUaiax
cucTeM (POTOHMKH U JESTETbHOCTH,
ONTOUH(OPMATHKH MaTeMaTHYECKOrO
MOJIETTUPOBAHUS PA3INYHBIX
IIPOLIECCOB
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IIpodeccuonanbHbIe KOMIIETEHIIUH

[TKP-1. CnocobeH k
aHaJIU3y MOCTaBJICHHOU
3a7Ja4d UCCIIETOBAaHUH B
obsacty (POTOHHUKHU U
ONTOMH(POPMATUKHU

[TKP-1.1. ITpoBoAUT OUCK
Hay4YHO-TEXHUYECKOU
uHbopmauu 1is
ornpezeNieHus: KOMIUIeKca
TpeOOBaHM K
paszpabaThIBAEMOMY OINTHKO-
ANIEKTPOHHOMY TIPHOODY.

CTyneHT A0KEeH YMETh TPOBOAUTDH MOUCK
HAy4YHO-TEXHUUYECKON HHPOpMAIIH [T
orpezieNieHusl KoMIUIeKca TpeOoBaHuM K
Marepuansam HEJTUHEUHOUW ONTHKH,
HCIIOJIb3YEMBIX B ONTUKO-3JIEKTPOHHBIX
nmpudopax.

ITKP-1.2. ITpon3Boaut aHanus
UCXOJIHBIX TpeOOBaHUH K
napaMmeTrpam
pa3pabaTbIBAEMOro ONTHUKO-
3JIEKTPOHHOTO IpUdOpa.

CTyaeHT 10MKEeH YMETh MPOU3BOIUTh aHAIU3
UCXOJHBIX TpeOOBaHUH K mapaMeTpam
pa3pabaTbIBa€MOT0 ONTHKO-3JIEKTPOHHOTO
npubopa ¢ UCTOIh30BAaHHUEM MaTEPHATIOB
HEJIMHEUHOM OITHUKH

[TIKP-1.3. YTounsier u
KOPpPEKTUPYET TpeOOBaHUS K
napameTpam
pa3pabdaThIBA€MOT0 ONTHKO-
AJIEKTPOHHOTO MpUdopa.

CTyneHT N0KEH YMETh YTOUHSATh U
KOPPEKTHPOBATh TPEOOBAHUS K TapaMeTpam
pa3pabaTbIBaeMOT0 ONTHKO-3JIEKTPOHHOTO
mpudopa Ha OCHOBE MATEpPUAJIOB HEJIMHEHHOM
OIITUKU

ITKP-1.4. Cornacyer
TeXHUYECKHE TPEOOBAHMS K
napaMmerpam
pa3pabaThIBAEMOTO U3JIETUS U
pubopa, CPOKHU BBIMOTHEHUS
ATanoB pa3pabOTKH, IEPEIHS
1 00beMa TOKyMEHTAITUH.

CTyneHT JO0DKEH YMETh COTJIACOBBIBATH
TEXHUYECKHE TPEOOBaHUS K IMapaMeTpam
paszpabaTeIBaEMOTO U3 U Iprbopa,
CPOKH BBITIOJTHEHHUSI ATAIIOB Pa3pabdOTKH,
nepevHs U 00beMa JIOKyMEHTAIUN

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUILIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
H HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX euHUII, 144 akaJeMHueCcKUX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOM JAEATEIbHOCTH MPEICTABICHO B

tabauue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BHAaM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunel yueOHOIM nesTeNbHOCTH
4acoB |7 ceMecTp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 20 20
BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS 4 4
[ToaroroBka Kk 3amuTe oT4eTa 1o JJabopaTopHO padboTe 2 2
[ToaroTtoBka k 1abopaTopHOil paboTe, HaNMCcaHUe OTYETa 12 12
Hanucanue otdera no naboparopHoii padbote 10 10
Hanucanue otyera no MHIAUBUAYAIBHOMY 3aJIaHHUIO 8 8
IHoaroroBka u caavya 3K3aMeHa 36 36
O0mas TpyroeMKoOCTh (B 4Yacax) 144 144
Oo0mas TpynoeMKkocTh (B 3.e.) 4 4
3
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIINHBL U BUIBI YUEOHOH IEATEIbHOCTH

Ha3Banus pasnenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. BceE%;aCOB dopmupyembie
JTUCIUILTUHBI 3aH., 4| 3aH.,4 | pab. |pab.,u KOMIIETEHIINH
9K3aMCHA)
7 cemecTp
1 Beenenue 2 2 - 4 8 OIIK-1, ITKP-1
2 OcHOBBI Kpuctammopusuku |4 4 8 18 34 OIIK-1, ITKP-1
3 CuMMeTpusi KpUCTaJIOB 4 6 - 8 18 OIIK-1, ITKP-1
4 AKTUBHBIE TUAJIEKTPUKHU 4 6 4 16 30 OIIK-1, ITIKP-1
5 KpucramnoonTtuka 4 - 4 10 18 OIIK-1, ITKP-1
Hroro 3a cemectp |18 18 16 56 108
Uroro|18 18 16 56 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pa3iesioB (TeM) TUCUUTLIMHEI (B T.4. TIO JICKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 110 JCKIIHSIM)

TpynoemkocTs
Hazganus paznenoB | Comeprxanue pa3aenoB (TeM) AUCITUTUTHHBI dopmupyembie
(Tem) TUCIUTUTAHBI (B T.4. TIO JIEKITUSIM) (IeKUHOHHEIE KOMIIETEHIINU
3aHATHUSA), U
7 cemecTp
1 BBenenue Onrtuyeckue sIBICHUS B AUDICKTPUKAX 2 OIIK-1, TTIKP-1
Hroro 2
2 OcHOBBI Husnexktpuku. TeH30pbl BTOPOTO paHra. 4 OIIK-1, ITKP-1
KpUCTALIO(PU3UKU [Ipeo6pa3oBanusi KOMIIOHEHT TEH30POB
BTOpOro panra. OmnpeneneHue TeH30pa
BTOPOTO paHra. XapakTepucTuieckas
MOBEPXHOCTh BTOPOTO MOPSIIKA
Hroro 4
3 CummMmetpust Orneparuu u 3JIEMEHTHl CHMMETPHH. 4 OIIK-1, TTKP-1
KpUCTAJUIOB Toueunble rpynMbl CHMMETPHH.
Kpucramnorpaduyeckue kareropuu u
cunronuu. Pemerku bpase.
Kpucramnorpadudeckre HanpaBieHus U
TJIOCKOCTH.
Htoro 4
4 AKTUBHBIE [Tonspusanus IU3JIEKTPUKOB. 4 OIIK-1, TTIKP-1
JUAJIEKTPUKU CerHeronieKTpuIecTBO.
[Ibe30351ekTpruecTBO. TEH30PHI TPETHETO
paHra. [IuposnexTpudecTso.
Hroro 4
5 Kpucrannoontuka |JlBoiiHOe nydenpenomiionue. Bpamienue 4 OIIK-1, ITKP-1
IUIOCKOCTH nossipu3anuu. HentHelinbie
onTH4ecKue 3P HEKTHI
Hroro 4
Hroro 3a cemectp 18
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Hroro | 18

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauma 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHITHH (CEMUHAPOB)

Ha3Banus pasnenos HanmeHnoBaHue npakTU4ecKux TpynoemMKoCTb, dopMupyemble
(TeM) AMCLUITINHBI 3aHATUHN (CEMHHAPOB) q KOMIIETCHIIUU
7 cemecTp
1 BBenenue JIuneliHble U HEJIMHEWHBIEC ONITHYECKHE 2 OIIK-1, TTKP-1
MaTepuabl
Hroro 2
2 OcHOBBI [IpeoOpa3zoBanmsi KOMIOHEHT TEH30POB 4 OIIK-1, ITKP-1
KpUCTAILIIO(PU3UKU BTOPOIO paHra.
Htoro 4
3 CummMmerpust Kpucramnorpadudaeckue HanpaBlIeHUs 4 OIIK-1, TIKP-1
KPHUCTAJUIOB u wiockoct. MHnekcsl Musuiepa
TodeuHsle rpynIbl CHMMETPHH. 2 OIIK-1, ITKP-1
Kpucrannorpadpuueckre kareropuu u
CUHIOHHH.
HUroro 6
4 AKTHUBHBIE [Tonsapusanus TU3JIEKTPUKOB. 2 OIIK-1, ITIKP-1
AUINCKTPUKH CerHeTonIeKTpUKU 2 OIIK-1, ITKP-1
IIbe30351eKTpUKH 2 OIIK-1, ITKP-1
Htoro 6
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
iiﬁ? ;ﬁiﬁ;;ﬁ;iﬁ HaumenoBanue nabopatopsbix pabot | TpyaoeMKocTs, 4 q;giﬁ:fggr;;e
7 cemecTp
2 OCHOBBI HccenenoBanue aHU30TPOIHH 4 OIIK-1, [IKP-1
KpUCTAIIIO(PU3UKU ONTUYECKUX CBOWCTB KPUCTAIJIOB
HUOOAaTa TUTHUSA
Ornpenenenne 3IeKTPOONTUYECKUX 4 OIIK-1, IIKP-1
napamMeTpoB aHU30TPOITHBIX
KpUCTAaJUIOB
Hroro 8
4 AXTHUBHBIE HccenenoBanue nUpOIIEKTPUIECKUAX 4 OIIK-1, [IKP-1
JURJIEKTPUKU CBOICTB KpHUCTAJJIOB
Hroro 4
5 KpucrannoonTuka I'enepanyst BTOpOd rapMOHUKH 4 OIIK-1, I[TKP-1
JIa3€pHOT0 U3ITyYEHUs
Htoro 4
Hroro 3a cemectp 16
Hroro 16
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bubl caMOCTOSITENILHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIHN
HaszBanus .
Bunel camocrositensHol | Tpynoemkocts, | dopmupyemblie
paszenoB (Tem) paboTs! u I @DopMBbI KOHTPOJIS
JTUCIUTLTAHBI
7 cemecTp
1 Beenenue IToaroroBka x 4 OIIK-1, ITKP-1 TectupoBanue
TECTUPOBAHUIO
Htoro 4
2 OCHOBBI Brinosnnenue 4 OIIK-1, TTKP-1 [TpakTueckoe
KPUCTALIO(DHU3UKN | TPAKTUICCKOTO 3 TaHUS 3a/1aHKe
IToaroroBka k 4 OIIK-1, ITKP-1 TectupoBanue
TECTUPOBAHUIO
IloaroToBka K 3aIiuTe 2 OIIK-1, ITKP-1 3amura oT4eTa I10
oTuera 1o nabopaTtopHOit
naboparopHoit pabote pabote
[ToaroroBka k 4 OIIK-1, ITKP-1 JlabopaTopHas
nmabopatopHO¥ padore, paborta
HaIMCaHUE OTYeTa
Hanucanue otuera no 4 OIIK-1, ITKP-1 Ortuer no
nabopaTopHol padboTe nabopaTopHOH
pabore
Uroro 18
3 CummMmerpust IToaroroeka k 4 OIIK-1, TTIKP-1 TectupoBanue
KpUCTAJUIOB TECTUPOBAHUIO
Hanucanue otuera no 4 OIIK-1, ITKP-1 Ortuer no
UHAUBUAYAIbHOMY UHAUBUAYATbHOMY
3aJIaHUIO0 3aJIaHUIO0
Uroro 8
4 AXTUBHBIE [ToaroroBka k 4 OIIK-1, ITKP-1 TectupoBanue
JIUDJICKTPUKU TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1, ITKP-1 JlaGopaTopHas
nabopaTopHoO# padoTe, pabota
HamucaHue oT4yera
Hanucanue otyera o 4 OIIK-1, TTIKP-1 Ortuer o
nabopaTopHoii padote n1abopaTopHOi
pabote
Hamnucanue otyera o 4 OIIK-1, TTIKP-1 Ortuer 1o
WHIUBUIYTBHOMY WHIUBUTyATHHOMY
3aJIaHUIO0 3aJIaHUIO0
Hroro 16
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5 [ToaroroBka k 4 OIIK-1, ITKP-1 TectupoBanue
Kpucrannoontuka |TecTUpOBaHUIO
[ToaroroBka k 4 OIIK-1, TTKP-1 JlaGopaTopHas
nmabopaTopHoi pabdoTe, pabota
HanucaHue oT4yeTa
Hamucanue oTyera 1o 2 OIIK-1, ITKP-1 OrtueT 1o
nabopaTopHoii pabote nabopaTopHOI
pabote
Uroro 10
Hroro 3a cemectp 56
[ToaroroBka u cnaua 36 DK3aMeH
HK3aMeHa
Uroro 92

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunb! yueOHOI e TenbHOCTH
dopmMupyemsle
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. | 3aH. | pab. | paO.

OIIK-1 + + + + |3ammra otdera 1o jaboparopHoit pabote, OTUeT 1Mo
WHAMBHUIyaIbHOMY 3a/1aHuto, JlabopaTopHas
pabota, [Ipaktudeckoe 3ananue, TectupoBanue,
Ok3ameH, Otuer no 1abopaTopHOil padoTte

ITKP-1 + + + + |3ammra otyeTa 1o nabopaTopHoi padbore, OTUeT Mo
WHIMBUAYyaIbHOMY 33/1aHu10, JlJabopaTopHas
pabora, [Ipaktuyeckoe 3ananue, TectupoBanue,
Ok3ameH, OTueT 1o 1abopaTopHoii padboTe

6. PeiiTuHroBasi cucreMa /IJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLleHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 1)1 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbII MaxkcumanbHbIN
0aut 3a nepuos Bcero 3a
@®opMBI KOHTPOJIS 6amn Ha 1-yto KT ¢| 6asun 3a mepuon
mexnay 2KT nnHa | cemectp
Hauana cemectpa |mexnay 1KT u 2KT
KOHEI[ cemMecTpa
7 cemecTp
3armura oT4eTa Mo 0 6 6 12
nabopaTopHoii pabote
OTt4er 1o UHAUBUIYATbHOMY 4 4 4 12
3aJJaHUI0
Jlaboparopnas pabota 0 2 2 4
[IpakTryeckoe 3a1anue 4 4 4 12
TectupoBanue 4 6 4 14
Otuer no nabopatopHoit 0 8 8 16
pabote
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OK3aMeH 30

Ntoro makcumMyM 3a nepuoj 12 30 28 100

Hapacratomum urorom 12 42 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabmuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMaIbHOI cymMMbl OamioB Ha naty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmbl 6aIIIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTaBICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynonerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas JUTEpaTYypa

1. ®u3nueckre OCHOBBI ONTOIIEKTPOHUKHU: YueOHoe nmocobue / B. H. [aBbinos - 2016. 139 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5963.

2. BBenenue B HeNMHEHHYI0 ONTUKY: YueOHoe nmocobue / C. M. Hlanmapos - 2012. 41 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/2059.

3. DnemeHThl 31eKTpoHHON TeXHUKU. YacTh 1 "OcHOBBI KpucTamiorpaguu u Kpuctamuiopu3uku':
VYuyebHoe nocobue it CTyICHTOB, 00yJaromuxcs 1o ouHoi opme HarpasieHus noarorosku 210100.62
/ B. H. HaBeigoB - 2013. 132 c. [DOnexkTpoHHBIH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/3721.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. KBanTOBast u onTUYECKas dJIEKTPOHHUKA [DIEKTPOHHBIN pecypc] : yuebnoe mocobue / I'. JI.
Kucenes ; pen.: E. [1. lllemun, H. A. Kynpunukuii ; xynox. JI. A. ApHAT. - 4-€ u31., cTep. - DIEKTPOH.
tekctoBbie gaH. - CIIO6. : Jlawp, 2020. [DnexkTponHBIl pecypc]: — Pexum gocrtyma:
https://e.lanbook.com/reader/book/130188/#1.

2. ®ortopedpaxkTuBHbIE F3PDHEKTHI B 3IEKTPOONTUYECKUX KpUcTaluiaX : YueOHoe nocodue / B. M.
[Tannapos, A. E. Manaens, C. M. lllangapos, H. 1. Bypumos - 2012. 244 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/1553.

3. DneMeHThl 3JeKTPOHHOU TeXHUKH. YacTh 2 «Dusnyeckue CBONCTBA KPUCTAIOB»: YueOHOe
mocoOue JIJIsi CTYJIEHTOB, 00yJaroImmuxcs 1no ouyHoi gopme Hampapierus nmoarotrosku 210100.62 / B. H.
HaseinoB - 2013. 94 <c¢. [DnexTpoHHBU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/3719.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. HccnenoBanue aHU30TPONHMH ONTUYECKUX CBOMCTB KPUCTAJUIOB HMOOATa IUTUS: MeTonndyeckoe
nocobue k naboparopHoil pabore mis cTyAeHTOB OakamaBpuata mo Hampasienuto 11.03.04 —
«DJeKTpoHUKA U HaHOZJIeKTpoHUKa» IIpoduns: «KBanTtoBas n ontuueckas snexkrponuka» / B. H.
HaswinoB - 2016. 13 c¢. [DnexTpoHHBU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/5970.

2. OnpeneneHue 3IEKTPOONTHUYECKUX NTapaMEeTPOB aHU30TPONHBIX KPUCTAIIOB: MeTtoandeckue
yKazaHus K JlabopaTtopHoi pabore mns cryaeHToB HampaBieHuid 210100.62 — DnexTpoHHKa U
HaHOAJIEKTpoHUKa, 222900.62 — HanoTexHosoruu u MukpocucremHuasi texuuka / H. Y. Bypumos, C. M.
[MangapoB - 2014. 18 c¢. [DnexkTpoHHBU pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/3986.

3. I'enepanus BTOpOi TapMOHUKH JIA3€PHOTO M3Iy4YeHUs: Y4eOHO-METOINYECKOe Tocooue s
npoBeneHus nabopatopueix pador / A. C. Akpectuna, C. M. Illannapos, B. B. Muccans - 2018. 12 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7155.

4. UccnenoBaHue NUPOIIEKTPUUECKUX CBOMCTB KPHUCTAIOB: MeToauyeckoe mocodbue kK
nabopartopHoii pa6ote / B. H. JlaBbinoB - 2011. 28 c. [DnekTpoHHbIl pecypc]: — Pexum nocrtymna:
https://edu.tusur.ru/publications/1837.

5. Marepuanbl HEIMHEHHONW M HMHTErpaJibHOM ONTHKU M JHMHAMHYECKOH rosorpaduu:
MeTtonuyeckue yka3aHus 1o npakruueckum 3anatusm / M. I'. KucteneBa - 2018. 8 c. [DnexTpoHHbIiI
pecypc]: — Pexxum poctymna: https://edu.tusur.ru/publications/7705.

6. Matepuaibl HEIMHEWHOW W HMHTErpajlbHOW ONTHUKH M JAUHAMHYECKOW Trojorpapuu:
MeTtoauueckue ykasaHus o camocTosTenbHoi padote / M. I'. Kuctenena - 2018. 11 c. [DnekTpoHHbII
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/7796.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A5 JUII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOIO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreueHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTICUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue Al NPAKTHYEeCKUX 3aHATHI
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VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHH NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEAEHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, MOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padoOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYATbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- JJaboparopusie cTeH b1 (6 IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000pyI0BaHMS;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUN J1a00OpaTOPHOTO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 111 ayga.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- YueOnsiit cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;

- Ocmnorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper” - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBoaHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTHHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUAaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIIUH
1 Beenenne OIIK-1, [IKP-1  |TectupoBaHue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 OCHOBBI KPUCTAILTOPUUKH OIIK-1, I[IKP-1  |3amuTa otuera no |IIpumepHblit nepedeHb
nabopatopHoOit BOTIPOCOB JJTSI 3QIIIUTHI
pabote 71a00paTOpHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTryeckoe TeMblI MPaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
Oruer o Temsbl n1abopaTopHbIX padoT
nabopaTopHOi
pabote
3 CuMMeTpusi KpUCTAJIIOB OIIK-1, [IKP-1  [Otuer no [IpuMmepHBIil nepeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIUBUIYyATbHBIX
3aJaHUIO0 3a1aHUI
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
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4 AKTUBHBIC TUIICKTPUKU OIIK-1, [IKP-1  |OTtuer no [IpumepHsIil nEpeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIWBUIYaTbHBIX

3aJaHUIO0 3a1aHUI

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

5 KpucrannoonTuka OIIK-1, IIKP-1  |JIaGopaTopHas Tembl 1abopaToOpHBIX paboOT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB

Oruer 1o Tembl 1abopaToOpHBIX paboT

nabopaTopHOi

pabote

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITN ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MIpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o o0mue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% 1o c(hOopMHUPOBaHHEIE, B LIEJIOM B LIEJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0auioB | mpoOsIemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

1. K ontrueckum 3¢pdexram, 3aBUCSIIUM OT HHTCHCUBHOCTH CBETA, OTHOCATCS (OTMETHTE BEPHbIC
BapUaHTHI)
1) pedpakmus
2) poroxpomubIil 3 ekt
3) IFOMUHECIICHITUS
4) sanekTpoonTHYeCKuil 3P ekt
5) doToBosbTanueckuit 3P hexT
6) mbe30onTHYECKU P PeKT
2. OTMeTbTe U Ha30BUTE IPPEKTHI, 00YCIOBICHHBIM €CTECTBEHHOI aHM30TPONUEH

L |
dl = —aldx

a) Tlo ocH OpAHHAT — NOFIOWCHHE CEeTa, B) ) )
B —— )
H NapalielbHo (2) HanpaeIeHHIO
opmesTamm

0)

3. Kakue u3 nepeunciieHHbIX 3¢(HEeKTOB OTHOCATCA K 3P (deKkTaM, HHIYIHMPOBAHHBIM BHEITHUMHU
NOJISIMU (OTMETBTE BEPHBIC BAPUAHTHI)
1) anekrpoontudeckuii 3pdext
2) MarHATOONITUYECKUH dPPeKT
3) nonspuszanus cBeta
4) npe3oonTHYECKUH AP PeKT
5) TFOMHHECIICHITUS
6) ¢oroBonbTanueckuit 3pdexr
4. XapakTepucTU4ecKas OBEPXHOCTh BTOPOTO MOPsIIKA (OTMETHTE BEPHBIE BAPUAHTHI)
1) ucnonb3yeTcs il ONMCaHUs CBOMCTB HEMMHEMHBIX KPUCTAIIIIOB
2) ompenensiercss Ko3pUIIMEHTaMU, KOTOpbIe MpeoOpa3yoTcs Tak Ke, KaK KOMIOHEHTHI
CUMMETPHYHOT'0 TEH30pa BTOPOTO paHTa
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3) onpenensiercs kodhpumeHTaMu, KOTOPhIE HE 3aBUCAT OT BEIOOpPA CUCTEMBI KOOPIUHAT
4) ucnonb3yeTcs IJs ONHCAHHUS CBOMCTB KPUCTAJJIOB, MPEACTABISAEMBIX CUMMETPUUYHBIM
TEH30pPOM BTOPOTO MOpsiIKa

5. OnTuueckas HHIUKATpUCca (OTMEThTE BEpHbIE BAPUAHTHI)
1) 3T0 3nIUINICON], MOKA3bIBAIOIIUN 3aBUCUMOCTD IOKAa3aTelsl MPEeIoOMIICHUS B KpUCTAJIE OT
JUTMHBI BOJIHBI CBETA
2) 3TO SJIIUIICOU/, TTOKA3bIBAIOIINN 3aBUCUMOCTD MOKa3aTelsl MPeOMJICHUs B KpUCTaIe OT
HaIpaBJICHUS! BOJIHOBOM HOpMaJu
3) 3TO 3IUNCOU, MOKA3bIBAIOUIUN 3aBUCUMOCTD MOKa3aTels MPEJOMICHUS B KpUCTAIIIE OT
HANPSDKEHHOCTH TMOJIS

6. M3o06pa3ute kpucramiorpadpuiyecKkue MmIOCKOCTH, MapauienabHblie ocu OX, U HaMUIIUTE UX

HHIEKCHI
Z

X

7. ToueuHas rpyIiibl Kpuctauia (OTMETHTE BEpHbIE BAPUAHTHI)
1) onuchIBaET aTOMHYIO CTPYKTYPY KpUCTaia
2) ecTb rpynmna MaKpoOCKONUYECKUX 3JEMEHTOB CUMMETPUH, KOTOPBIMHU 00J1alaeT CTPYKTypa
KpHUCTaia
3) °TO0 MUHUMaJbHBIH 00BEM KpHCTallja, MapaijielibHble MEPEHOCH KOTOPOro B TPEX
U3MEPEHUSIX MO3BOJIAIOT MOCTPOUTH BCIO KPUCTAIIIMYECKYIO PEIIETKY
4) sTO0 rpynna y3ji0B MIPOCTPAHCTBEHHON PEIIETKH, 00pa3yIOIIUX 3JIEMEHTAPHYIO STUEHKY

8. Kakue u3 xpucrauiorpaduueckux miockocTel nepecekart ock Oz ?
(100)
(001)
(010)
(111)
(101)
(021)
(210)
(043)

9. Ipunnun Heiimana hopmynupyercs clieayonmmM o0pa3oM (OTMETHTE BEpHBIC BAPUAHTHI):
1) smeMeHTB CUMMETpPHHU JTI000TO (PU3UYECKOTO CBOWCTBA MOJHOCTHIO COBIMAIAIOT C
AJIEMEHTaMU CUMMETPUHM TOUYEYHOW IpyNIbl KpHUCTasula
2) 3IEMEHTBHl CUMMETPHUH JIIOO0TO (PU3UYECKOTO CBOWCTBA JOJDKHBI BKIIOYATH DJIEMEHTHI
CUMMETPUU TOYEHYHOM TPYIIIbI KpUCTasIa
3) cumMerpus GU3NUECKOTO CBOWCTBA MOXKET OBITh HUXKE CUMMETPHUH TOYECUYHOW TPYIIIIBI
KpHUCTaia
4) cumMeTpusi GU3NYECKOTO CBOMCTBA HE MOXKET OBITH BBINIE CHMMETPHUH TOYCYHOW TPYTIIBI
KpHUCTaia

10. K kakoMy THIy OTHOCUTCS KpUCTaNINYesiKas pereTka’?
. O

11. OnTuyeckasi och KpUCTa/LIa — 3TO (OTMETHTE BEPHBIE BAPHAHTBI)
1) Takoe HampaBlIeHHE B KPUCTaJLIE, 10 KOTOPOMY CBETOBBIE BOJHBI PACIIPOCTPAHSIOTCSA 0€3
JIBOMHOTO JIy4EeIPeJIOMIICHUS
2) Takoe HalpaBJICHHE B KPUCTAJIE, IPU PACHPOCTPAHEHUM CBETA, BJOJb KOTOPOrO
HaOJII01aeTCsl JBOMHOE JIy4elpeIoMIICHUE
3) Takoe HalpaBJIeHNE, BAOJIb KOTOPOI'O PaCIpOCTPAHAETCS TOJIBKO OOBIKHOBEHHAs BOJIHA
4) Takoe HampaBlieHHE, B/10Jb KOTOPOr0 CKOPOCTh CBETOBBIX BOJIH HE 3aBUCUT OT OpUEHTALUU
KOJIEOaHUI CBETOBOIO BEKTOpPA BOKPYT JIyua

12. IIpu o6paTHOM Mbe303JeKTpUueckoM 3 dexte aedopmanus IUdIEKTprUKa (OTMEThTE BEPHBIE
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BapUAHTHI)
1) 3aBHCUT OT HANPSKEHHOCTH MOJIA [0 KBAAPATUYHOMY 3aKOHY
2) He 3aBUCHUT OT HaNpaBJIECHUS HAMPSIKEHHOCTHU 3JIEKTPUUECKOT0 MOJIs
3) NTMHEWHO 3aBUCHUT OT HANPSKEHHOCTHU SIEKTPUUECKOT0 OIS
4) TUHEHO 3aBUCUT OT MPHUJIOKEHHOTO MEXaHUYECKOTO HAMPSKEHUS

13. KBagparuuHnsblii 251eKTpoonTHIeCKUi A (HEeKT (OTMETHTE BEpHBIEC BAPUAHTHI)
1) o0GycnoBieH U3BMEHEHHEM MOKa3aTess MPeJOMIICHUS MO JeHCTBUEM JIEKTPUYECKOTO MO,
KBaJIpaTHYHO 3aBUCSIIMM OT YaCTOThI 3JIEKTPUYECKOTO MO
2) o0yclioBJIEH U3MEHEHHEM ITOKa3aTels MPeJoMIICHUs MO JeHCTBUEM 3JIEKTPUYECKOTO MO,
KBaIPaTHUYHO 3aBUCSIIUM OT HAMPSKEHHOCTH OIS
3) oOycnoBiIeH U3MEHEHHEM IOKa3aTess MPEeIOMIIECHUs MOoJA ACHCTBHEM MEXaHHUYECKOIO
HANPSDKEHUS, KBAJPAaTUYHO 3aBUCAIIUM OT MEXaHHYECKOTO HaIpPsLKEHUs

14. ®oToymnpyrocth (OTMETHTE BEPHBIC BAPHUAHTHI)
1) u3MeHeHue noka3aTelis MPeOMIICHUs TBEPABIX TEJ MO JEHCTBUEM 3JIEKTPUUYECKOTO MO
2) uzMmeHeHue KodQpduiMeHTa NoriomeHus TBEPAbIX TENl MOJ JAEHCTBUEM MEXaHHUYECKUX
HanpsHKeHU U
3) u3MeHeHue MOoKa3aTessl MpeIoMIIeHUS TBEPABIX Tell MOJ IeHCTBHEM MEXaHHYECKHX
HanpsHKeHU U
4) BOBHUKHOBEHHE ONTUYECKOW aHU30TPOIUHU U CBSI3aHHOTO C HEHM JIBOMHOTO JIy4eTIPEIIOMIICHUS
B [IEPBOHAYAJILHO ONTUYECKH U30TPOIHBIX KPUCTAIIIaX MPHU BO3IEHCTBUU 3JIEKTPUUECKOTO MOJIs
5) BO3HUKHOBEHHE ONTHYECKON aHU30TPOIHMH M CBA3AHHOTO C HEeW TBOWHOTO JTy4eTpeIOMICHHS
B [I€PBOHAYAJILHO ONTUYECKH U30TPOIHBIX KpUCTAIIaX MpH UX IedopManuu

15. Meramarepuaibl — 3TO MaTepHaIbI, y KOTOPBIX (OTMETHTE BEPHbBIEC BAPHUAHTHI)
1) oTpunatenbHOE 3HaUE€HUE AUAIEKTPUUECKON MPOHUIIAEMOCTH
2) oTpHIaTeIbHOE 3HAYCHNE MarHUTHON IPOHUIIAEMOCTH
3) oTpuLIaTENbHOE 3HAUYEHUE TUIIEKTPUUYECKON MPOHULIAEMOCTH U MarHUTHOM NMPOHULIAEMOCTH
4) oTpuLaTeNbHOE 3HAUCHHE MTOKA3aTeNsl IPEIOMIICHUS

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Knaccugukaius HeTMHEHHBIX ONTUYECKHX MaTepPHaJIoOB.

Knaccudukarus HenrmHeHO-oNTHYeCKUX 3((HEKTOB.

JIuHelHbIE 1 HEIMHEWHBIE ONITUYECKUE MAaTEPHAIIbIL.

[TpuHIUIBEI 0TOOpPA BEIIECTB, MEPCIIEKTUBHBIX I IPUMEHEHUS B HETMHEHHOM ONTHKE.
Ontuueckue 3¢ ¢exThl, 00YCIOBICHHBIM €CTECTBEHHON aHU30TPOIIHEH.

Ontuueckue 3¢ ¢hexTrl, 00yCIOBICHHBIM aHU30TPONUEH, MHIyIIUPOBAHHON MOJISIMH.
Ontuueckue 3¢ HeKThl, 3aBUCSIINE OT MHTCHCUBHOCTH CBETA.

Juxpousm, rupansi, AByIydenperoMiIeHue (€CTECTBEHHOE, HICKYCCTBEHHOE).
dotopedpakTuBHBII 3 DHEKT.

Onpenenenue TeH30pbI BTOpOro paHra. [IpeobpazoBaHus KOMIOHEHT TEH30POB BTOPOTO PAHTa.
. CBa3b Mexnay Bekropamu P u E, D u E 1151 U30TpOINHBIX M aHU30TPOIHBIX CPEL.

. XapaKkTepuCcTU4eCcKasi IOBEPXHOCTh BTOPOT'O MOPSIKA.

. Onrnyeckas HHAMKAaTpUCCA.

. IIpunuun Heiimana.

. Onepanuu 1 31eMeHTbl cuMMeTpur. OCH CUMMETPHH, TUIOCKOCTH CUMMETPHUH, TPAHCIIALINH.
. ToueuHsle TPYIIBI CAMMETPHH.

. Kpucramnorpaduueckue kareropuu 1 CHHTOHHH.

. Pemerxu bpasge.

. Kpucramnorpaduueckue HanpaBieHus ¥ MIOCKOCTH.

. DnektpoonTtrueckuit 3 dekt. IlepBuuHble 1 BTOPUYHBIN 3JEKTPOONTHYECKHUH (P (DeKT.
. IIpsimoit 1 0OpaTHBIN be3031eKTpUUECKUil 3P PeKT.

. IIpe3oanexTpuueckue Moayau. OnucaHue ¢ MOMOIIBIO TEH30pa TPETHETro paHra.

. YMeHbIIeHHEe YHcia He3aBUCUMBIX MotyJieil. MaTpuuHble 0003HAUCHHS.

. BrnusiHME cuMMeTpHuM KPUCTAIIOB HA ONTHYECKUE 3()h()EKTHI.

. Matepuaisl ¢ OTpULATEIBHBIM ITOKA3aTeNIeM TpeoMiIeHus. MeTaMaTepuasbl.

[S—
SOV R WD =

[ NS N0 T N0 T N T N Y N Y Sy Gy S Gy Gy G Gy SR G G G
NP WNHN—RLODOVOIANWN DM WN —

9.1.3. [IpuMepHBbIii NepeyeHb BONMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

1. YUem oOycnoBiieHa aHU30TPOIHUS CBOMCTB KPUCTAIIIIOB?
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Uto Takoe onTUyecKas UHAUKATprca?

B kaku3 kpucramias HabIr01aeTCs IBOMHOE JTydernpeoMieHue?

UTto Takoe JTMHEHHBIN 3JeKTpOoOnTHIECKUI YPHeKT?

Kak Bnusier cummeTpus KpucTailja Ha 3JIEKTPOOoNTHYecKue K03 PpuineHTor?

B dyem oTiiune AByOCHOr0O KpUcCTaJia OT OJHOOCHOTO?

BoInonHs0TCS 11 3aKOHBI TEOMETPUYECKON ONTHKY /1711 HEOOBIKHOBEHHOT'O JIy4a?
B yem oTiMuune npoaonabHOro 3JIEKTPoOnTHYECKOro 3¢ (dekra oT nonepeyHoro?
3ayeM Hy)Ha MOJSIPU3alMOHHAs TUIACTUHA B SKCIIEPUMEHTAIILHOW YCTaHOBKE?
O0BsicauTe 3¢(HEKT reHepaluu BTOPOd TaPMOHHKH.

11. Kak 3aBUCUT HHTEHCUBHOCTH BTOPOM TapMOHUKH OT PACCTOSHUSA?

12. Yto Takoe yroy CHHXpOHHU3Ma?

13. Yro Takoe nupodnekTpudeckuii 3pdext?

14. ®oTO3AEKTPUUECKHUE CBOMCTBA TUPOIIEKTPUKOB.

15. IIpumeHnenne nupodsiekTpudeckoro 3 dekra.

._.
S I

9.1.4. Tembl 1a00paTOPHBIX padoOT

HccnenoBanre aHU30TPOITUHM ONTUYECKHX CBONCTB KPUCTAJUIOB HUOOATA JIUTHS
OnpeneneHue MEKTPOONITUYECKUX [TaAPAMETPOB AHU30TPOIIHBIX KPUCTAIIIIOB
HccenenoBanue NUPO3IEKTPUIECKUX CBOMCTB KPUCTAJUIOB

I'enepanyst BTOpO rapMOHUKH JIA3€PHOTO U3ITy4YCHUS

L=

9.1.5. TeMbl NpaKTHYECKHUX 3aJaHUI

JIvHeiHbIe 1 HETMHEWHBIE ONITUYECKHUE MaTEPHUaIbI.

[IpeoOpa3oBaHus KOMIIOHEHT TEH30POB BTOPOTO paHra.

Kpucrannorpadpudeckue HanpasieHus 1 miockocT. MHmekcsr Musiepa.
Toueunsle rpymnmnel cumMmeTpun. Kpucrannorpaguueckue KaTeropuu 1 CHHIOHUU.
[Tonspu3zanust AUIEKTPUKOB.

Cer”eTosJIeKTPUKH.

[Ibe3037eKTpUKH.

Nk~

9.1.6. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

1. TIpumepsl BapuaHTOB 3a7aHuil 110 TeMe "JInHeliHbIe U HETMHENHbIE ONITUYECKNE MaTepUabl”
1) EcTecTBEHHBIN CBET MPOXOIUT UEpE3 MOISAPU3ATOP U AHATIU3ATOP, YIOJl MEXAY INIaBHBIMU
IUIOCKOCTSIMU KOTOPBIX paBeH o. [lonspuzaTop n aHanu3aTop Kak MOIIOUIAOT, TAK U OTPaXKaroT
10% nanaromero Ha HuUX cBera. ONpenennuTe yroi o, €CIM HHTEHCUBHOCTD CBETA, BBILLIEIIIETO
U3 aHanIMu3aTopa, paBHa 12% MHTEHCHBHOCTH CBETA, IAAIOIIEr0 HA MOJSPU3ATOP.
2) EcrecTBeHHBIN CBET MHTEHCUBHOCTHIO 10 MpoXoaAUT uepe3 noisipu3aTop U aHaIu3aTop, yroi
MEXAy IVIaBHBIMU INIOCKOCTSIMU KOTOPBIX cocTaBiseT o. Ilocie mpoxoxieHus cBeTa yepes 3Ty
CHUCTEMY OH TaJaeT Ha 3epKajio U, OTPA3UBLINCH, IPOXOIUT BHOBH uepe3 Hee. [IpeneOperas
MOTJIOIIEHHEM CBETa, ONpeIeINTEe HHTEHCUBHOCTH | cBeTa mocie ero oopaTHOTO MPOX0XKICHHS.
3) IlapannenpHbIil Iy4YOK CBETAa NaJacT HOPMAJbHO HA IUIACTMHKY U3 HUCIAHACKOrO LInara
TonmuHOM 50 MKM, BBIpE3aHHYIO MapajulelbHO onTHYecKoW ocu. [IpuHuMas nokazarenu
HNPEJIOMJICHHUS! MCIAHJCKOTO IINnaTa JJs OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO Jyuel
cootBeTcTBeHHO N0 = 1,66 1 ne = 1,49 , onpeaenurte pasHOCTb X0Ja ITUX JIydeil, IPOLIEAIINX
qyepes IJIaCTUHKY.
4) I1noCKOMOIAPU30BAHHBIN CBET, AJIMHA BOJHBI KOTOPOro B BakyyMme A = 530 HM, majgaeT Ha
IJACTUHKY W3 KBapla NEPHEHAMKYJSIPHO €€ ONTUYecKOoW ocu. Omnpenenute noka3aTeslu
MpeJIOMJICHUS KBapIa JJist OObIKHOBEHHOTO (n0) 1 HEOOBIKHOBEHHOTO (N€) JIydel, eCIu JITUHBI
BOJIH 3THUX JIy4el B KpHCTaJlJie COOTBETCTBEHHO paBHbI AQ = 344 uM u Ae = 341 HM.
5) PactBop ratoko3sl ¢ MaccoBoi koHueHTpanueit Cl = 0,21 r/cm3, Haxonsmuiics B
CTEKJIIHHON TpyOKe, MOBOPAUYMBACT MJIOCKOCTH MOJSPHU3ALUN MOHOXPOMATUYECKOI'O CBETA,
MPOXOJISIIIETr0 Yepe3 pacTBop, Ha yroa @l = 24°. Onpenenure MacCoOBYIO0 KOHUEHTPALUIO
C2 ri110K03bI B IPYTOM pacTBOpe B TPyOKe TaKOM K€ JAJTMHBI, €CJIH OH TOBOPAYMBAET IJIOCKOCTh
NOJIIpU3aluy Ha yron ¢2 = 18°.

2. Ilpumepsl BapuaHTOB 3aaaHui o TeMe "[Ipeodpa3oBanusi KOMIIOHEH TEH30pa BTOPOro paHra"
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Faparuve: JokaxuTe, uTO TEHI0D AWINEXTPUUELKOR NPOHULASMOCTH CUMMETPIMEH. CUMTaTE, UTO ROFNOWEeHE
OTCYTCTEYET, MArHWTHOE NONE OAHOPOAHD 1 MI0OTPONHD.

PeweHwe:

B xayecTee oCHOBBI ANA 4OKAZATENLCTES MOMON bIYEM BRIDAMEHWA ANA NNOTHOCTA SHERMAM BNEKTRHUYRCKOrD (W n
MAFHWTHOrO NoNeR (il 1

w. = %Ei_ijEj {ll]

wn = Sy HiHy = S pH? (1.2).

rae f; H - koMnoHeHTE! BEKTOPE HANPAKEHHOLTI MArHUTHOrD NOAA.

_:..
BuipakeHye gna sexTopa Ymosa - MofutuHra (S )

s = [E x E’] (1.3).

Mepeoe 1 BTOPOE YPABHEHMA U3 CUCTEME ypaBHeHWE Makcaenna:

8B
_:,
rotH = ? + 8D (1.5),

it

_,
YpaeHenue [1.5) cHcTeMbl YMHOKNM HA BEKTOR HANPRXEHHOLTY snexTprdeckaro noas [ E ), ypaerenne (1.4) ymuoxum Ha

—%
BEKTOR HANPANMEHHSCTA MAFHMTHOMD NOAA I:H ), CNOMUM AB& RoAY-EHHBX BelpAXEHMA NPA 3TOM ONYCTAM TOK
ApOB0AMMOCTH, MOAY MM

— —»
E-‘Pm!l’?—ﬁm!g:?~E+EP-%+E-%{LE}

o= = = - = = =3 ; 1 d )
~divnS =—-div | E «xH|=E -D+B-H =EuE,-€ijEj+EHﬂE(ﬂH :]{1?},

-
roe B - BEKTOD MATHMTHOR WHAYELIAW. an npeoﬁpa_maan WA AWBepreHdUW BEKTORDHOMO NPOWIBELEHIMA Mil
MCNONL30BANK NIBECTHOR BEKTOPHOE PABEHLTEO!

- = - = = =3
div [E X H] ~ HrotE — EvotH (1.8).

Mcxoga M3 ypaeHeHwna (1.2) Mel NoAywuaK, YTo B ypasHeH K (1.7) BTopLIM charaemsiM RBARETCA:

1 d d
= iy — —_
2" dt dt
Tak K2k Ml YCNOBWANCE, UTO CRega AENAETCRA OAHOPOAHOFI M M3oTpOn HOWM GNR MarHKTHOTD NOAR, TO Takarn NpoW3EDaHER
pasHa Hynw. Maydim NPo3BoaHYH No BREMEHK OT NNOTHOCTA IHERTVK INSKTRWYECKOrD NONA:

dyp =59

(uH?) = —(wq) (1.9).

Ed
i {El_jE,EJ-] = il (E:E; + E\E;) (1.10).

Buipamenwe £ ¢, E,g;; E; Gyaet npeactrasnats cofofi CkopocTs MIMEHEHWMA NAGTHOCTI SHEPIVIM 3NEKTDUYECKORD NONR
i

TONBKD BCAK:
i

TONLKD 2CnK;
d Ep
EuEr'E,jEJ = Ew: - ?E.'J [E,E_,: +E;E_;} (1.11},

TO BLTE MR
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s (B E; — E;E;) = 0 (1.12).

Misi AOHAMAEM, UTO MEMEHEHE UHABKCOE B BeipaxeHiid (1.12) hHUKTUBHO, TAK KK OHIK APUHUMAIOT OAHK K Té we
IHaueHWA (k.. 2). 12 ypaaHeHun (1.12) cnegyeT, uta

£y = E4-

HYto 'I'FIEﬁDEaJ'IEH:b A0Ea3aTek.

=t 4
3agaHwe. MNokaxnuTe, NCNONb3YR TEHIOP AVINEKTRMYET KO NPOHALASMOLCTH, YTD BEETORGI Dw E me KQNNMHEAPHBI B

HEHUZOTONHOM KpHCTanne,

PelieHite:

AHUBOTRDOMHAR CPeAA XAPAKTE PUBYETCA TEHIOPOM AHBNEKTRAYECKOR NPOHALABMOCTA BTORONS DAHIA:

Exr Epy Er:

Eij = |y Eyy  Eye |(2.1).

Exx E:y Eg:

"

370 03HAYART, UTO KAMAAA COCTABNAKILLAR BEKTOpRAa n BolpasaeTCA Hepes BCe TR COCTABNAKDLWME BEKTODA
HANPAKEHHOCTIA MEKTRUMECKOrND NOAR!

Dr = £y {E.H'Er T Eryﬁ‘-y T+ Extﬂ:} 1
D, =eq (e Br + £, By +£,.E.) ,(2.2).
D, =g {E;:Er - E.:yE[.' + E.':jt—:"-.:} .

Buibepem rnagHsle oy XY,Z 1 3aPUKCHPYEM WX NO OTHOWEHWMID K KPWCTanAy. B Takom cayuaem MOXHD 3anucaTte:

D.r - E“‘E;Ezw
Dy = ~';_"E;|,.E|‘!l|l 3 (2.3}.
D, =gk, E..

Cucrema (2.3) 03HAUAET, UTO TEHIOP AMINEKTPUYSCKON NPOHWLUAEMOCTIH NPUBELEH K BALY.

le. 0O O
£ij = 0 £y 1] [2.'2]
00 e

C TOUKM 3PEHIUA MATEMATHUEN — 3TO AWAroHANM3AUMA MaTpUUb (2.1), BEcnu e, # Ey # .. TO AP YMHOKEHMM

COCTARNARDWME BEKTORE E na COOTEETCTEYHILME KOMNOHEHTE TEHIOPA JUINSKTRK UBCKOA NPoHWLAEMOCTH, TO

—
KOMAOHEHTE BEKTOPA INEKTRMUECKOrS CMELLEHMR (2.3) He coBRAgYT NO HANPABNEHMID © BEKTOROM E. {pwc.1).

PeaynsTMpYIOLWMWA BEKTOD E

KpacHoro ueeTa
D, = g¢&, 5
X
Pe3ynsTipyHLLmWia uen‘mpﬁ
romyBoro upeta
3. Ilpumepsl 3amganuii mo teme "Kpucramiorpadpudeckre HanmpaBiIeHUsS U MNIOCKOCTH. MHACKCHI

Musnnepa"

Bapuant 2

1. O6Go3HAaYNTH HHAEKCH ITIOCKOCTH

2. HaiiguTe HHAEKCHI INIOCKOCTH, OTCEKAIOMIEH Ha KOOPAUHATHBIX OCAX OTpe3Ki: -3; 1/2; - 1.

3. H3o6pa3nTe mIOCKOCTH ¢ nHAeKcamu (013).
4. Ilpumepsl 3aganuii no teme" Ilonspuzanuus AMIIEKTPUKOB"
1) K nnactuHaM Mmiockoro KOHJEHcAaTOpa, pacCTOSAHUE MEXYy KOTopbIMU paBHO d = 3 cw,
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nojana pasHocts noreHunanoB U = 1000 B. IIpocTpancTBO Mex 1y MIIACTUHAMHU 3aNIOTHAECTCSA
IUAIEKTpUKOM (e = 7). HaliTu mOBEepXHOCTHYIO MJIOTHOCTh CBSI3aHHBIX 3aps0B Ha MJIACTUHAX
KOHJEHCAaTOpa M Ha AWUDJEKTPUKE, €CIIM 3al0JIHEHUE KOHJIEHCATOpa IUAJIEKTPUKOM
MIPOU3BOAUTCS MPU BKIOYEHHOM HMCTOYHUKE PA3HOCTH MOTECHIMAJIOB.
2) B monspHOM AWANIEKTpHUKE B TMoJie HanpsokeHHOCThIo E = 4x1078 BxM”-1 monsipabie
MOJICKYJIbI TPUOOPETAIOT deKTpuueckuii MoMeHT 1,8 /I, uXx KoHmeHTpamus paBHa 5x10721
cM”-3. Haitgure qusnekTpudecKy0 BOCIPUUMYHUBOCTh 3TOTO JUAIEKTPUKA.
3) PaccTosiHMe MEXy 3JEKTPOJaMH TIOCKOTO BaKyyMHOTO KOHJEHcaTtopa paBHO 4 MM. Bo
CKOJIBKO pa3 yBEJIIMYUTCA €MKOCTh KOHAEHCATOPA, €CIU MPOCTPAHCTBO MEXKAY DJIEKTPOJAMHU
3aIMlOJIHUTh JUAJIEKTPUKOM, Y KOTOPOTO MPU HAMPSKEHHOCTH dJIeKTpruieckoro mois E = 1075
B/m nonspuzoBanHocTs paBHa P = 3,1x107-6 Ki/m”2?
4) B o6beme nuanekTpuka V = 5 cM3 BO3HHKAET AJEKTPUUECKUNA MOMEHT, paBHBIN 3x10-7
Knxwm, mon neiictBuem snekrpuyeckoro nojis E = 106 Bxm-1. JIunonbHbIil MOMEHT TOISPHOU
MOJIEKYJIbl B IU3JIEKTpUKe paBeH 2,8 J[. Onpenenure KOHUEHTPAIUIO AUMOJEH B ATOM
JIADJIEKTPUKE?

5. Ilpumeps! 3anpanuii o Teme" CerHeTodIeKTpUKu"”
1) Ha pucynke npeacrtaBiieH Tpaduk 3aBUCUMOCTH TIOJIIPU30BAHHOCTH P cerHETOKEpaMUKH OT
HaIpsHKEHHOCTH 3JIEKTPUYECKOro noJid E U JaHbl KacaTelbHbIE K Pa3IMYHBIM TOUYKAaM KPHUBOM
P(E). Uemy paBHa HanpsHKEHHOCTb IOJIs, IPH KOTOPOH IUDIEKTPUYECKAs NPOHUIAEMOCTh
MMEET MAaKCUMAJIbHYIO BEJIMYUHY ? 2T

10

-

P, 102 Kam-

—1

7 s §

E, 105 B!
2) ¥V miacTUHKU 3JIEKTPETa MOBEPXHOCTHAS IIOTHOCTh CBSI3aHHBIX 3apsA0B paBHa 4,42x10-6
Kn/M2, nuanekrpuueckas nponuinaeMocth e=3. Tommmuua mractuHku 1 mMm. [lmactwaka
IIOMEIIEHa MEXly OOKIaJKaMu KOHJEHCATOpa, PacloiloKEHHBIMU Ha paccTOsHUU 1,5 MM U
MMEIOLIUMHU TUIOIAab 5 cM2 (CM. pUCYHOK). UeMy paBHa HANpPSKEHHOCTh AIEKTPUIECKOTO MO

B anekTpere E27? M

hz l Eg
777772

3) lonsgpuzanusi CErHeTORIEKTPUKA OCYILIECTBIISIETCS 110 MpeIeNbHOM MeTiie TucTepe3uca. Bo
CKOJIbKO pa3 yBelHWyaTcs MNOTEPU B CETHETODJEKTPUKE NPH YBEIUUYECHHUU
AaMIUIUTYbl HANps)KEHHOCTU moJjs B 2 paza?

4) Jl5s yITMHEHHOTO MbE303JIEKTPUUECKOr0 KpUcTasuia, UMerolero Juny L, ucrnoiaszyeMoro
JUTsL CTaOMIIM3alliy YacTOThl HA NMEPBOM rapMOHHMKE, BBIPA3UTE TEMIlepaTypHbIi KodhPuiueHT
pesonancHoi yactoThl (TKf) uepes remneparypublii Ko3hPUIHEHT TUHEHHOTO PaCIIUPCHUS
TKL u temniepatypubiii kKoaduruent nzmMmenenus moays yrnpyrocta TKEYy.

9.2. MeToan4eckne peKOMEeH A A

YueOHBIM MaTepuan uznaraeTcs B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIICHHUE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast padoTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XOJI€ BCET0 Y4eOHOro mporecca.

Hauatp uzydenue AJuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUuCKOM
y4e0HO-METOMYECKOT0 U MporpaMMHoOro obecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMH MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamaTbCcsi K pEKOMEHAYEMOW JIUTEpaType U MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepHanax;
II0JIb30BaThCSl yepe3 KaOMHET CTYJAEHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU peCypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IIOPTAIAMH, COJCPKAIIUMHU
HAay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHbIE PAa3JIUYHBIM aCHEKTaM
y4eOHOW AMCLMILIIMHBIL.
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[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBIICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUN.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnunma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHIeHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymnHas popMa npeaoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusi pe3yJbTaTOB OOYYEHHUS JHUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
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3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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