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«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
®PDu3uka GoTOHHBIX KPUCTALIOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku (cnenuanbHOCTh): 12.03.03 doToHnka n onTonHpopmMaTuka
HanpasnenHocts (rpo¢uib): POTOHMKA HeJJHMHEeHBIX, BOJTHOBOIHBIX U NEPUOIHYECKHX CTPYKTYP
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 4

Cemectp: 8

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexnn 16 16 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 Bcero aymuTopHbIX 3aHATHN 40 40 4acoB
4 W3 HUX B MHTEPAaKTUBHON (hopme 30 30 4acoB
5 CamocTosiTenbHas paboTa 32 32 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auet: 8 cemecTp
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JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 12.03.03 doronuka u onronHpopmaTuka, yreepxaeHHoro 03 centsops 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuU Kadenpsl «  » 20 roxma, mpotokon No
Pazpabotunku:
cT. mpemnoaasareib kag. D11 B. B. Illep6una

3aBenyromuii odecrieunBaroien kag.
oIl C. M. llangapos

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npejiceiaTeNb METOJMYECKON KOMHUC-
cun Kagenpst JI1, npodeccop xad.
OII xadenpa D11 JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OCBOEHHUE CTYJCHTAMU TEOPETHUYECKUX OCHOB CTPOCHHMS TAaKUX TBEPAOTEIHHBIX MATEPHAJIOB, KaK
(GOTOHHBIE KPUCTAIUIBI, H3y4YEHUE UX CBOMCTB, MPOIECCOB U 3(h(HEKTOB B HUX MPOUCXOSIINX.

1.2. 3agaun IMCHMIIINHBI
—  3aKJIIOYAIOTCS B U3yYEHUU OCHOB CTPOCHUS (POTOHHBIX KPUCTAJIJIOB;
—  HM3y4YEHUU OCHOBHBIX XapaKTEPUCTHUK U CBOMUCTB ()OTOHHBIX KPUCTAJIIOB;
—  HW3YYEHHUHU OCHOBHBIX MpoleccoB U 3(pdekToB, mpoucxosimure B GOTOHHBIX KPUCTAJIIAX;
— TpuMEHEHHUs (OTOHHBIX KPHUCTAJLIOB B COBPEMEHHBIX MPUOOpaxX U YCTPOHUCTBAX (POTOHUKH H
ONTOMH(POPMATUKH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «®usuka ¢poronusix kpuctayioy (b1.B.OJ1.10) otHocuTcs k Onoky 1 (BapuaTtus-
Hasl 4acTh).
[TpenmecTByOUMMH JUCHUILUIMHAMY, (POPMHUPYIOIIMMH HayallbHbIE 3HAHMS, SBJISIOTCS CIEAYIO-
IMe AUCHUILTUHBL: B3aumozelcTBie ONTUYECKOro M3IY4YeHUsl C BELIeCTBOM, | onorpaduyeckiue MeTobl
B (hoToHUKE U onTonH(popmaTuke, KorepeHtHas ontuka u ronorpadus, Mareprasibl HEJIMHEHHON ONTHKY.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-2 rotoBHOCTBIO K MaTeMaTHUYE€CKOMY MOJEIUPOBAHUIO MPOIECCOB U OOBEKTOB (POTOHUKH
U ONTOMH(pOPMATUKH, UX UCCIIETOBaHUIO HAa 0a3e CTaHJapTHHIX NMAKETOB aBTOMATU3UPOBAHHOTO MPOEKTHU-
POBaHUS U CAMOCTOSITENILHO pa3paboTaHHBIX MPOTrPAMMHBIX TPOIYKTOB;

— TIK-3 cnocoOHOCThIO K MPOBEACHUIO M3MEPEHUH U UCCIIEAOBaHMS Pa3IMYHBIX OOBEKTOB I10
3aJaHHON METONIUKE;

B pesynbraTe u3y4eHus JUCHUILIMHBI CTYJCHT JOJDKEH:

— 3HaTh QyHJaMEHTaJIbHbIC (PU3NYECKHE 3aKOHOMEPHOCTH, OIPEIEIISIONINE CBOMCTBAa KPUCTAT -
JMYECKUX M HEKPUCTAJUIMYECKUX MaTepUallOB; METO/bI 0OpabOTKH M aHaIu3a HHPOPMALMU B yPABHEHM -
SX C YaCTHBIMH MPOU3BOJHBIMH MPUMEHHUTEIHHO K (POTOHHBIM KPUCTAJUIaM; 3HATh METOJbl MaTeMaTHue-
CKOT'0 aHaJIM3a [MOCTABJICHHOM 3a/1aul UCCIIEJOBaHUM B (DOTOHHBIX KpHUCTaJIIaxX

—  YMeTb BBIIIOJIHATh OLICHOYHBIE PACUETHI DJIEKTPUUYECKUX, MEXAHUUECKUX U TEIUIOBBIX Xapak-
TEPUCTHK (POTOHHBIX KPUCTAJUIOB; MOJECITUPOBATH PEaTIbHBIE MPOIIECCHl KaK KpaeBbIe 3a/1auul JJIsl ypaBHE-
HUIl B YaCTHBIX IIPOU3BOJIHBIX MPUMEHUTENIBHO K (POTOHHBIM KpHUCTaJUIaM; yMETh IMCATh MAaKpOCHl JUIs
CaMOCTOSITENIBHO pa3pabO0TaHHBIX IPOrPaAaMMHBIX ITPOJYKTOB

—  BJIaJeTh HABBIKAMHU aHAJIN3a HAYYHO-TEXHUUYECKOW JINTEPATypPhl, HABBIKAMH pacdeTa JJIEKTPH-
YECKHX, MEXaHUYECKHX M TEIUIOBBIX XapaKTEPUCTUK (DOTOHHBIX KPHCTAJIOB; METOAAMHU PEIICHUS YPaB-
HEHMH B YaCTHBIX NPOU3BOJHBIX I TEOPETHUECKUX U MPAKTUYECKUX 3334 C UCIOJIb30BaHHEM HH(OP-
MAllMOHHBIX, KOMIIBIOTEPHBIX TEXHOJOTMH; BJIAaAETh CTAHJAPTHBIMU IIAKETaMH aBTOMATU3MPOBAHHOIO
IIPOEKTUPOBAHHUS

4. O0beM TMCHUIIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast Tpy10€MKOCTh AUCIUIUIMHBI cOCTaBisieT 2.0 3aU€THBIX €MHUIIBI U MPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
8 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 40 40
Jlexknun 16 16
[IpakTrueckue 3aHATUA 24 24
W3 HUX B HHTEpAaKTHBHOU (opMme 30 30
CamocTosiTenbHas paboTa (Bcero) 32 32
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[TpopaboTka JIEKITMOHHOTO MaTepraia 8 8
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 24 24
Bcero (0e3 ax3aMeHa) 72 72
OO6miast Tpy1I0€MKOCTh 4 72 72
3auetHbie EquHutb 2.0 2.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tabnuna 5.1 — Pa3gensl AUCHUIUIMHBL U BUJIBI 3aHATUN
; 3
-
o]
5 ) 3 5
= < o 2 = 5
= | g | E | 8¢ ¥
HazBanus pa3nenoB IuCIUTITHHBI % X 5 o 2 g 5
9] = H o
= z 5 S o 23
E = m 2 o °
: 2 el 82
E | E
@)
8 cemecTp
1 ®oTtoHHbIE KpUcTAIIBl. DPPEKTh B POTOH- 4 6 8 18  |1IK-2
HBIX KpHCTAJIaX
2 HenuHEWHO-ONTHYECKHE SBIICHUS B ()OTOH- 4 6 8 18 [1K-2, TIK-3
HBIX KpUCTaJIIax
3 Metozpl U3roTOBIECHHS (POTOHHBIX KPHCTAI- 4 6 8 18 [1K-2, TIK-3
JIOB Pa3JIMYHbIX Pa3MEPHOCTEM.
4 TIpumeHeHne (HOTOHHBIX KPUCTAIIIOB. 4 6 8 18 I1K-2, TIK-3
Hroro 3a cemectp 16 24 32 72
Hroro 16 24 32 72
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
Copneprkanue pas3iesoB TUCIUILIKAH (TI0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 z§
2 5 =
Coneprxkanue pa3zienoB JUCHUILIUHEI 110 =) >
HazBanus pa3menos Aep pasil AHC zF = E
JEKLIUAM g s 2
= o, =
a o 2
= S
8 cemecTp
1 ®oTtonHbie KpucTauibl. DPdexTsl B | MeToabl OnrcaHusi 30HHON CTPYKTYPbI 4 [1K-2

(OTOHHBIX KpUCTAIIAX

(OTOHHBIX KpUCTAILIIOB.MeTo/IbI pacueTa
(OTOHHOI 3aNPENICHHOM 30HBI OJHOMEP-
HBIX, JIBYMEPHBIX U TPEXMEPHBIX (POTOH-
HBIXKpHcTaIuioB. O0miast GopMynupoBka
B paMkax (opmanmima QyHkimii ['puna.

PacueT 30HHOU CTPYKTYpBI TPEXMEPHBIX

(OTOHHBIX KPHUCTAJLIOB.. 3aa4a O TpeX-

MepHOU nudpakuu B HOTOHHBIX KPH-
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ctayuax. Meroasl pacuera (OTOHHOM
3aIpetIeHHON 30HbI IBYMEPHBIX (DOTOH-
HBIX KpPUCTAJIJIOB. MeTO KOHEUHBIX pa3-
HOCTEM, METOJT Pa3JIOKEHUS 10 TIIIOCKUM
BoJIHaM. PacueT 30HHO# CTPYKTYpBI OJHO-
MEpHBIX (POTOHHBIX KpUCTaJI0B. ONTH-
YecKHe U MarHuToonTuueckue 3(hHexTs
B (DOTOHHBIX KPUCTAJIJIOB.

Htoro

2 HennHENHO-ONITUYECKUE SIBJIEHUS B
(hOTOHHBIX KpHCTAJIIAX

Metoap! onyucanusg HEJIUHEUHO-OIITHYE-
CKOT'O OTKJINKA ()OTOHHBIX KPUCTAJIOB U
HEJIMHEWHOTO pacipOCTpPAHEHUs CBETa B
¢dotoHHBIX pemieTkax. COTUTOHHOE U
BOJIHOBOJTHOE PaclpOCTpaHEHHUE CBETA B
(OTOHHBIX KpUCTAIIIAX C KBaAPaTHUYHON
1 KyOu4yHON BocnpuuMuuBocTsIMu. Henn-
HeifHbIe (POTOHHBIE KPUCTAIUIBI U ONITHYE-
ckue cBepxpeueTku. [lonsarue o Henu-
HEHHBIX (POTOHHBIX KpUcTaiIax. [Bymep-
HBIH (Pa30BBIN CHHXPOHU3M IIPHU reHepa-
LMY BTOPOM TaPMOHUKH B HEJTMHEHHBIX
¢dotonHbBIX KpucTauiax. HenuneitHo-
ONTUYECKUE U HEJIMHENHBIE MAarHUTOOII -
TH4yeckre 3PpQPeKTrl B GOTOHHBIX KpH-
ctayuax¢ ekt Ha KyOUYHOM BocTpu-
uMunBocTU. CynepKOHTUHYYM U OucTa-
OUIBHOCTH B (POTOHHBIX KpHCTaJIaX.

HUroro

TK-2, TIK-

3 Meto/ibpl M3rOTOBIIEHHS (DOTOHHBIX
KPHCTAJUIOB Pa3INIHBIX
pa3sMEPHOCTEN.

OcCHOBHBIE MaTepUabl JJIs1 H3TOTOBJICHUS
(hOTOHHBIX KpHCTAILIOB. [IprMeps! o/1HO-
MEpHBIX (POTOHHBIX KpUCTaJJIOB. bpar-
TOBCKHE 3epKajla, MUKPOPE30OHATOPbI, OJI-
HOMEPHBIEBOIHOBO/IBI. JIByMepHbIE
(hoTOHHBIE KpUCTAJLTBL. TpeXMepHbIe
dotoHHBIE KpUCTAILTBI. OTalbl, UHBEPTH-
POBaHHBIE OMAJIbI, CAMOATPETUPYIOIIUICS
narekc. MeTopl Co3/1aHusl ONTHYECKUX
CBEpXpelIeTKax U HEIMHEHHBIX (POTOH-
HBIX KpucTaiioB. [leproauueckue u KBa-
3UNIEPUOANYECKUE JOMEHHBIE CTPYKTY-
pbL.MeTobl CO3aHNsI HETUHEWHBIX
(hOTOHHBIX KPUCTAILIOB.

HUroro

TK-2, TTK-

4 TlpumeneHne HOTOHHBIX
KpPHUCTAJUIOB.

YerpoiicTBa ONTOAIEKTPOHUKHN Ha OCHOBE
(OTOHHBIX KpUCTaUIOB. ONTHYECKHE
JMOJBI M TPAH3UCTOPHIL. [[pIpUaTsie BOIOK-
Ha. Mukposnasepsl 0€3 HHBEpCUH Hace-
neHHocTH. ONTHYECKHE NTEPEKITI0YATENN
U MYJIBTUIUIEKCOPBI. MarHuToonTuye-
CKHE€ MOJYJIATOPBI CBETA. DJIEKTpOMar-
HutHble KpucTtasusl st UK u CBY o6na-
cteil. @oHOHHBIE KpucTaIbl. CIIMHOBBIE

IK-2, TIK-
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(MarHuTHBIC) KpHCTAUIBL. [11a3MOHHBIE
KPUCTAJIIIBL.

Htoro

Hroro 3a cemectp 16

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecneynBaeMbIMU (MOCJIETYIONIUMH) TUCIHHIIMHAMHA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILUTHHAPHBIC CBSI3U

Ne paznenoB jaHHOUM NUCLMILINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHEe 00eCTIeYMBAIOLIUX U

Hanmenopanme IMCHUIIIMH 00eCTIeYMBAEMBIX TUCIIUILIHH

1 2 3 4
[IpeamecTByromue JUCHUTIIINHBL
1 BzanmojeicTBre ONTHYECKOTO U3JIYYSHUS C Be- n
IECTBOM
2 l'onorpaduueckue MeTop! B (POTOHUKE U OIITO- 4
nH(pOpMaTUKE
3 KorepenrtHas ontuka u ronorpadus +
4 Marepuansl HEJTMHEWHON ONTUKU +

5.4. CooTBeTCcTBHE KOMIIETEHUMH, (POPMHPYEMBIX NIPH U3YYEeHHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA
npeJcTaBiIeHo B Tabmuie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETCHIIMN W BUJOB 3aHITHH, (POPMHUPYEMBIX TIPU U3YYEHHUH TUCIIHTLIH -

HBI
Bunwl 3ansatuit
= g
o
= 3
= & )
= = Q
= © <
) = ) s
5 =} = = DOpMBI KOHTPOJIA
E 2 & S
= o 5] =
S = 5 W
~ = S
~ ™
i O
= &
o =
= =
@)
I1IK-2 + + + KoncnekT caMonoaroToBKH,
Ornpoc Ha 3aHATUAX, BeICTyIe-
HUe (IOKJIaa) Ha 3aHATUA
[1K-3 + + + Koncnekr caMonoaroToBky,
Ormpoc Ha 3aHATHAX

6. UnTepakTHBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUsI
TexHONIOruM WHTEPAKTUBHOTO O0YUYEHHUs IpU pa3HbIX opMax 3aHATHI B 4acax MpPUBEJCHBI B Ta-
omure 6.1
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO 00yUYEHHUs MMPHU Pa3HbIX (popmax 3aHATUH B yacax

I/IHTepaKTI/IBHLIe IMPAKTHYCCKUC I/IHTepaKTI/IBH
3aHATUA bIC JICKIINH

MeToabl Bcero

8 cemecTp
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MosroBoit mTypm 20 20
[Ipe3eHTanuu ¢ UCIIOIB30BAHUEM 10 10
CJIaliIOB C 00CYXKAEHUEM
Hroro 3a cemectp: 20 10 30
Hroro 20 10 30
7. JlabopaTtopHbie padoThl
He npenycmorpeno PYII

8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)

Hassanus paznenon

HanmeHoBaHME MPAKTUUECKUX 3aHATHI
(cemunHapoB)

TpynoeMKocCTsb,

9

dopmupyembie
KOMIIETEHIIUU

8 cemecTp

1 ®oTtoHHbIe KpUCTaLIBL. DPPEKTH B
(OTOHHBIX KpUCTAIIAX

Mertonpl pacyeTa GOTOHHOM 3ampeIIeH-
HOM 30HBI OJITHOMEPHBIX, IBYMEPHBIX U
TpeXMEPHBIX POTOHHBIX KPUCTAILIIOB.

[\

Pacuet 30HHOI CTPYKTYpBI OTHOMEPHBIX
(OTOHHBIX KPUCTAJIJIOB.

Pacuert 30HHOI CTPYKTYpBI TPEXMEPHBIX
(OTOHHBIX KPUCTAJIJIOB.

Htoro

I1K-2

2 HenmHEeNHO-ONTHYECKUE SIBICHUS B
(hOTOHHBIX KpHCTAIIAX

ConuTOHHOE U BOIHOBOJIHOE PACIpO-
CTpaHEeHHE CBeTa B (POTOHHBIX KpUCTAII-
Jax ¢ KBaJpaTHYHOU U KyOMYHOH BOC-
IIPUMMYUBOCTSIMH.

JIBymMepHbIil (a30BbIli CHHXPOHU3M MIPU
reHepalyy BTOPOY TapMOHUKU B HEJIH-
HEWHBIX (POTOHHBIX KpUCTAIIAX.

CymnepKoHTHHYYM U OUCTaOUIBHOCTD B
(OTOHHBIX KpUCTaJIIAX.

HUroro

TK-2, TTK-

3 MeTozp! U3roTOBJICHUS (POTOHHBIX
KPUCTAJIJIOB PA3JIMYHBIX
pa3MEpPHOCTEH.

Metonb! co31aHus ONTUYECKUX CBEPXpe-
IIETKaX U HEMTMHEWHBIX (POTOHHBIX KpH-
CTaJlIOB.

MeTto/el co3/1aHusT HETMHEWHBIX (POTOH-
HBIX KPUCTAJLJIOB.

HUroro

I1K-2, TIK-

4 IlpumeneHne HOTOHHBIX
KPHCTAJLIOB.

YerpolicTBa ONTOAJIEKTPOHUKY HA OCHOBE
(OTOHHBIX KPUCTAJIJIOB.

@DOHOHHBIE KPUCTAJUIBI.

Hroro

TK-2, TTK-

Hroro 3a cemectp

24
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabmuua 9.1 - Bunbel camocToaTenbHON pabOThl, TPYA0EMKOCTh U (hOpMUpPYEMbIE KOMIETEHIIMH
3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
S g8 =
> =3
o =
~ S
8 cemecTp
1 ®ortonnsle kpucramibl. |[loaroroBka k mpakTuue- 2 |IIK-2 Brictymiienue (noxnanm) Ha
D¢ dekThl B HOTOHHBIX CKHM 3aHSATHSAM, CEMHHA- 3aHsATHH, KOHCIIEKT camo-
KpUcTaJiax pam noarotoBku, Onpoc Ha 3a-
[ToaroroBka K mpaxkTu4e- 2 HATHAX
CKHM 3aHSTUSAM, CEMHHA-
pam
IToaroroBka K npaxkTu4e- 2
CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Utoro 8
2 Henunerino-ontuueckue | [TonroroBka k npaxkTuye- 2 TIK-3, KoncriexT caMoI1iororos-
SIBIIEHUS] B (DOTOHHBIX CKHM 3aHSTUSAM, CEMHHa- [K-2 ku, Onpoc Ha 3aHIATHIX
KpUcCTaJIax pam
IToaroroBka K npaxkTu4e- 2
CKUM 3aHATHUSAM, CEMUHA-
pam
[ToaroroBka k mpakTuye- 2
CKHM 3aHSTHSAM, CEMHUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro
3 Meronb! uzroroBnenust | [loaroroBka k nmpaktuye- 4 11K-2, KoHcnexT camMmonoaroros-
(hOTOHHBIX KPUCTAIIIOB CKUM 3aHATHUSAM, CEMUHA- I1K-3 ku, Onpoc Ha 3aHATUSIX
Ppa3IUYHBIX pam
PasMEpHOCTCH. [ToaroroBka k mpakTuue- 2
CKHM 3aHSTHSAM, CEMHUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Htoro 8
4 Tlpumenenue poronHsix |[logroroBka k nmpakTuye- 3 |IIK-2, Koncnexr camonoaroros-
KPHUCTAJJIOB. CKUM 3aHATHUSAM, CEMUHA- I1K-3 k1, Onpoc Ha 3aHATUIX
pam
[ToaroroBka k mpakTuue- 3
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CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Martepuaia
Utoro 8
Hroro 3a cemectp 32
Hroro 32
10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
BeicTynenue (noknan) Ha 10 10 20 40
3aHATHH
KoncnexT camMmomoaroros- 10 10 10 30
KU
Ormpoc Ha 3aHATHAX 10 10 10 30
Wroro makcumym 3a nepu- 30 30 40 100
on
Hapacratomum urorom 30 60 100 100
11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcumanbHON cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBJICH B TaOnuIe

11.3.

Tabmuua 11. 3 — IlepecueT cymmbl 6aJJI0B B TPAAULIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIIMYHO)
4 (xopo1i1o) (3a4TeHO) 85 -89 B (ouens xopo1io)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O0ecTieyeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. I[MHawmapor C.M., llangapos B.M., Manzaens A.E., bypumos H.1. ®otopedpaktuBubie 3¢ -
(bekThl B ameKkTpoonTuieckux kpucramiax. - Tomck: TYCVYP, 2007. — 241 c. ISBN 978-5-86889-426-8.
(nanmuuue B 6ubanorexke TYCVYP - 64 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYPa

1. Baiikos 10.A., Ky3nenoB B.M. ®u3uka konaeHcupoBaHHoro coctosiHus - M. : BUHOM. Jla-
6oparopus 3Hanuid, 2011. - 294 ¢. (manmune B Oubmmoreke TYCVYP - 45 3k3.)

2. Terpo M.IL., Crenanos C.U., Xomenko A.B. // ®otopedpakTUBHBIE KPUCTAIIIBI B KOTEPEHT -
Hoit onrtuke. - CII6.: Hayka, 1992. - 320 c. (Hasimune B 6ubmmotexke TYCVYP - 1 3k3.)

3. TyproB B.A. ®u3uka TBepAOTO TENa I HHXKEHEPOB : yaeOHoe mocobdue /B. A. I'yptos, P. H.
Ocaynenko. - M. : Texnocdepa, 2007. — 518 c¢. - ISBN 978-5-94836-141-3 (manuuue B 6udnmoreke TV -
CVYP -1 3K3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. ®usuka GOTOHHBIX KPHUCTAJUIOB: MeToauueckue yKa3aHHs K MPAKTHYECKUM 3aHATHSIM U
CaMOCTOSITENILHOM paboTe cTyaeHToB Hampasienus "d®ortonuka u onrtounHpopmaruka" / lllepouna B. B.,
[Mangapos C. M. - 2014, 18 c¢. [DOnexkrponubii pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/4090, nara o6pamenus: 16.03.2017.

2. ®usuka (OTOHHBIX KPUCTALIOB : MeToAuuecKne yKa3aHus MO CaMOCTOSTENbHON pabote /
[Mepouna B. B., lammapo C. M. - 2012. 14 c. [DOnektpoHHbIi pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/1107, nara obpamenus: 16.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YWCIIa MHBAIHMOB MPEAOCTABISAIOTCS B (hopMax, adalTHPOBAHHBIX K OTPAHUYCHUSM WX 37I0POBbS H
BOCIIPUSTUS WH(OPMAITUH.

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTATEJILHOT0 anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI U TpedyeMoe
NporpaMMHoe odecrnevyeHue
1. OO6pa3zoBarenbHBIN IOPTAT YHUBEPCUTETA, OMOINOTEKA YHUBEPCUTETA

13. MaTepuajibHO-TEXHHYECKOe 00ecredeHue TN CHUIINHbI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY O0ecreYeHUI0 U CHUTITUHbI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrievyeHue /151 JIEKIMOHHbIX 3aHATHH
ZIJ'ISI IIPOBCACHUA 3aHATHN JICKIIMOHHOTI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaHI/II\/II, TC-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOb3yeTCsl yueOHast ayTuTOpus, C KOJTMYECTBOM TO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
HaJIAHbIE TOCOOMS B BUJIE NTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIHUIIINHBI.

13.1.2. MaTepuajibHO-TeXHUYEeCKOe obecredeHue I NPAKTHYEeCKUX 3aHATHI
Jliis mpoBeieHUs] MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCHIONb3yeTcs yueOHas ayauTopHsl, pac-
noJiokeHHast o ajpecy 634034, Tomckas obmacts, . Tomck, Bepmmanna ymuia, 1. 74. CoctaB 060pyao-
BaHMs: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas -1 mt. iMeeTcst moMeneH st st XpaHeHUs ¥ Ipo -
(UITAKTUYECKOTO OOCTY)KUBAHUS YIEOHOTO 000PYIOBaHHUS.

13.1.3. MarepuajibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
st camocToATeIbHON paboThl UCIONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, ya. Bepmmununa, 74, 1 atax, aya. 111. CocraB 06opynoBaHus:
yaeOHas MeOenb; KomrbioTepsl kiaacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIbBIO-
tepsl noakitoueHsl kK cett MHTEPHET u obecnieunBaroT AOCTYN B AJIEKTPOHHYIO HH(POPMAIMOHHOOO-
pa3oBaTeIbHYIO CPENY YHUBEPCUTETA.

13.2. MaTepuajbHO-TeXHHYeCKoOe o0ecriedyeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUEHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYIIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIN-
BalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tepenauut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJIGHTOB C HAPYIICHUSIMHU CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOM CHCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJEHTHI C HAPYIICHUEM Cllyxa, 000pylI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKON, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu 00yueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPEYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTH IPOCMOTpA YIAJIEHHBIX OOBEKTOB (Hampumep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIHM BUIEOYBEIMUUTENEH )1 yAaJIEHHOTO IPOCMOTpaA.

ITpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-IBUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUeMa/Tiepenaun
yueOHOll nH(popMaluu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyIIEHUSMHU ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 0OyUeHHS ISl JIIOJIeH C MHBAIHUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallun
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC IJI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIf JHUI[ C OTPAHUYECHHBIMH BO3MOKHOCTAMM
310POBbA
J171st CTyI@HTOB C MHBATUAHOCTHIO MPEAYCMOTPEHBI AOMOTHUTENBHBIE OIIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taﬁ.lmua 14 — HO]’[OJIHI/ITGJILHLIQ CpeacTBa ONCHUBAHMSA TJIA CTYACHTOB ¢ THBAJIUJIHOCTBIO

BI/I,Z[I)I JOIIOJITHUTEIIBHBIX OIICHOYHBIX cDOpMI:uI KOHTPOJIAA U OUCHKH

Kareropuu cryneHToB
CPEICTB pe3ynbTaToB 00y4eHus

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Tpenmy1iecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas MTPOBEpKa

3peHHUs OIIPOC MO TEPMUHAM (MHAMBHYaIbHO)
C HapyuieHusMu Pemenne quctaHIMOHHBIX TeCTOB, | [IpeMMyIeCTBEHHO TUCTAHLIMOHHBIMU
OIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCEMEHHBIE METOJaMH
JIBUTATEIILHOIO CaMOCTOATEINIbHbIE Pa0OTHI, BOIPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOAAaMU, UCXOI U3 COCTOSHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3 MeTonuueckne peKOMeHAANMH N0 OLEHOYHBIM CPeACTBAM /IS JIMI ¢ OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynerToB ¢ OB3 npenycMaTpuBaeTcs HOCTyIHAs GopMa IpeoCTaBICHUS 3aIlaHui OI[CHOY -
HBIX CPEJICTB, & UMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

CryneHTaM C MHBAJUAHOCTHIO YBEIMYMBAETCS BpeMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB IpeIyCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JaHUsl, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa oleHHBaHUSI PE3yIbTATOB OOYYEHHUS MHBAJIUAOB 1O AMCIUIUIMHE TPEIyCMaTpUBAET
npenocTaBienrne nHbopMalu B hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 37I0POBbS M BOCTIPUSTHUS
UH(pOpPMALIUH:

JIst iu1l ¢ HApYLIEeHUsSIMM 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYSHHBIM MIPUPTOM.

JIst M1 ¢ HAPYLIeHUsIMH cJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpu HeoOxoaMMOCTH /17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLIEHUBAHUS PE3yIbTaTOB
00yYeHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
®Du3uka GoTOHHBIX KPUCTALIOB

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBienue noarotoBku (cnernuanbHOCTh): 12.03.03 ®oToHuKa 1 onTouHpopMaTHKA
Hanpasnennocts (poduis): POTOHNKA HeJIUHEHHBIX, BOJTHOBOAHBIX U MEPHOAUYECKUX CTPYKTYP
®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 4

Cemectp: 8

YueOnslii 1an Habopa 2015 roga

PazpaboTunku:
— cr. npenogaBatens kad. OI1 B. B. llepouna

3auet: 8 cemecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[1K-2 TOTOBHOCTBIO K MaTeMAaTHYECKOMY MOJIeupo- | JlomkeH 3HaTh hyHIaMeHTalIbHbIe PU3nye-
BaHUIO MPOIIECCOB U OOBEKTOB (JOTOHHUKH U CKHE 3aKOHOMEPHOCTH, OIPEIEIIAIOIINE
ONTOMH(OPMATUKH, UX UCCIIEIOBAHUIO HAa 0a3e |CBOMCTBA KPUCTAJUIMYECKUX M HEKPUCTA-
CTAaHJAPTHBIX ITaKECTOB aBTOMATU3UPOBAHHOT'O JIMYCCKUX MATCPHUATIOB; METOABI O6pa6OTKI/I
MIPOEKTUPOBAHUS U CAMOCTOSTENILHO pa3pabo- | U aHaiIM3a MHPOPMAIMK B YPABHEHHUSX C
TAaHHBIX NPOTPaMMHBIX IIPOAYKTOB YaCTHBIMU IMPOU3BOJAHBIMU ITPUMCHUTCIIb-
N HO K ()OTOHHBIM KpHCTaJUIaM; 3HaTh METO-
I1K-3 CITOCOOHOCTHIO K TTPOBEICHHUIO U3MEPEHUN 1 b P ’

HCCIICIOBAHUA paSHI/I‘IHBIX OGBGKTOB 10 3a4aH-
HOU METOIUKE

JIbl MATEMAaTUYECKOT0 aHaJIn3a MOCTaBJICH-
HOM 3a/1a4u UcCieJOBaHUN B (DOTOHHBIX
KpHUcTajiax;

JlomkeH yMeThb BBINOIHATh OLEHOYHbIE
pacyeThl AEKTPUUECKUX, MEXaHUUYECKUX U
TEIUIOBBIX XapaKTEPUCTUK (POTOHHBIX KPH-
CTaJJIOB; MOJICJIUPOBATh peaibHbIE MPO-
L[ECChI KaK KpaeBble 3aJ]auul 1JIsl ypaBHEHUI
B YACTHBIX MTPOU3BOIHBIX PUMEHUTEIHEHO
K (DOTOHHBIM KpHUCTaJIaM; yMETh MUCATh
MaKpOCHI JIJIs CAMOCTOSITENIBHO pa3pado-
TaHHBIX TPOrPAMMHBIX IPOJYKTOB;
JomkeH BiaseTh HABBIKAMU aHAIN3a
HAY4YHO-TEXHUYECKOI JINTEpaTyphl, HABBI-
KaMH pacyeTa 3JIeKTPUYECKUX, MEXaHU4e-
CKHX U TEIUIOBBIX XapaKTEepUCTUK (POTOH-
HBIX KPUCTAJIJIOB; METOJIAMU PEIICHUS
YpaBHEHU B YACTHBIX MIPOU3BOAHBIX IS
TEOPETHUYECKUX U MPAKTUUECKUX 3a7a4 C
MCIOJIb30BaHNEM MH(DOPMALIMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIOTUH; BIAJACTh
CTaHIapPTHBIMU IMaKeTaMU aBTOMaTU3UPO-
BaHHOTO IPOECKTUPOBAHUS,

OO01re XapakTepUCTHKHU MOKa3aTele U KpUTEepHeB

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Talax

NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH TTOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

Tlokazarenu u
KpUTEpUHU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

Kontpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN
YPOBECHb)

3HaeT (aKThl, IPUHIINIIBI,
HPOLIECCHI, O0IINEe MOHS-

OOiagaeT quanas’oHoOM
MPAaKTUYECKUX YMECHHH,

beper oTBETCTBEHHOCTSH 3a
3aBEpLICHME 3a]1a4 B UC-

CornacoBaHa Ha noprane Ne 17173

14



THS B IIPEJCIaX u3ydae-
MOM o0y1acTu

TpeOyeMbIX Ul peLIeHUs
OTpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

CIIeIOBaHHH, TIPHCIIOCA0-

JMBAET CBOE TMOBEJCHUE K
00CTOSTENILCTBAM B pellle-
HUU Npo0IeM

3aaa4

VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | OOMagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-
HO (TTOPOTOBBIN UMY 3HAHUSIMA YMECHUSIMH, TPEOYEeMbIMH | OJIFOJICHUH
YPOBEHD) JUTSL BBITIOJTHEHHUSI IIPOCTBIX

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennus IIK-2
[1K-2: TOTOBHOCTBIO K MaTeMaTHYECKOMY MOCIMPOBAHUIO TPOIIECCOB U OOBEKTOB (DOTOHHUKHU H
ONTOMH(POPMATUKH, UX HCCIIEIOBAHUIO HA 0a3¢ CTaHJAPTHBIX TAKETOB aBTOMATH3UPOBAHHOTO ITPOSKTUPO-

BaHMS U CAMOCTOATEIHHO Pa3pab0TaHHBIX MPOTrPAMMHBIX ITPOIYKTOB.

Jiist hopMHPOBAHUS KOMITETEHIIMHA HEOOXOIUMO OCYIIECTBUTH Psijl ATAoOB. DTarbl HOpMUPOBAHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS 9TOr0 BHIBI 3aHATHH M HCIIOJIb3yeMbI€ CPEICTBA OLICHUBAHHS IIPE-
CTaBJIEHBI B TaOIHIIE 3.
OPMHPOBAHHS KOMIIETCHIIMK U MCIIOJIb3yEMbBIE CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarmbl

CocTtasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

METOJIbI 00pabOTKU U aHa-
nau3a uHpOpMAaILHU B ypaB-
HEHHSX C YaCTHBIMH
MIPOU3BOHBIMU TIPUMEHU-
TEJBHO K (DOTOHHBIM KPH-
cTajljiaM; 3HATh METOIbI
MaTeMaTHYECKOro aHaanu3a
MOCTaBIICHHOH 3a71a4ll HC-
CJIeIOBaHUN B (DOTOHHBIX
KpHUCTaJIax

MO/JICIUPOBAThH PEaJIbHBIC
MPOLIECCHI KaK KpaeBble
3a/lauu JJis ypaBHEHUH B
YaCTHBIX TPOU3BOIHBIX
MPUMEHUTEIHHO K (OTOH-
HBIM KpUCTaJIaM; YMETb
MUCaTh MaKPOCHI JUIs
CaMOCTOSITENIFHO pa3pado-
TaHHBIX TPOrPAMMHBIX
MIPOJTyKTOB

METOJIaMU PELICHUS ypaB-
HEHHUI B YACTHBIX IIPOU3-
BOJHBIX JIJIsI TEOpETUYE-
CKUX U ITPAKTUYECKUX 3a-
J1a4 ¢ UCIOJIb30BAHUEM
MH(POPMALTMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIO-
T'Uii; BIAJAETh CTaHAAPTHBI-
MU [TAKETAMH aBTOMaTH3H1-
POBaHHOTO POEKTUPOBA-
HUA

Bunwl 3ansatuit

* lHTepakTUBHBIC NPaK-
TUYECKUE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
U,

* IIpakTuueckue 3aHs-
TUS;

o Jlexnum;

* CamocrosTenbpHas pa-
ooTa;

* NHrepakTuBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
uu,

* IIpakTnueckue 3aHs-
THUS;

e Jlekumu;

* CamocTrosiTenbHas pa-
0oTa;

* HHurepakTUBHBIC NTpaAK-
TUYECKHE 3aHATHS,

* CamocrosTrenbHas pa-
ooTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Ompoc Ha 3aHATUSAX;

* BricTymuienue
(moksaa) Ha 3aHATUH;

* Koncnekt camonosro-

* Omnpoc Ha 3aHATHSIX;

* BelicTymuienue
(ToKam) Ha 3aHATHH;

* Koncnekr camomnoro-

* BricTymuieHue
(mokiian) Ha 3aHATUU;
e 3auer;

TOBKU; TOBKHU;
e 3auer; * 3auer;
dopMynTMpoBKa MOKa3aTeie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIIETCHIIMU MPUBEICHA B Ta-
onmie 4.
Tabmuma 4 — [Tokazareau ¥ KpUTEPUH OIEHWBAHMSI KOMIIETEHIIMN Ha dTamax
CocTasn 3HaTh YmMmeTs Bnanets
OTin4yHO * 3HATh METOJBI MaTEMa- | * YMETb MOJACIHUPOBATH * CBOOOJIHO ¥ TBOPYECKH

(BBICOKMIA YPOBEHB)
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TUYECKOTO MOZEIHPOBA-
HU$, 00pabOTKM U aHAJIN-
3a UH(pOpPMaIUK B ypaB-
HEHUSX C YaCTHBIMU
HPOM3BOJHBIMHU IIPH OTIH-
CaHUU MPOIIECCOB,
HNPOUCXOIAIINX B (POTOH-
HBIX KpUCTaJlIax;

* 3HaTh METO/bl MaTeMa-
THUYECKOT0 aHaJIu3a I1o-
CTaBJICHHOM 3aJ1a4 UC-
CJIeZIOBaHUM B (POTOHHBIX
KpUCTaJJIaxX;

pa3IuYHbIE MPOIIECCHI B
(OTOHHBIX KpHUCTAJIIAX
KaK KpaeBble 3aJ1auu JUIst
YpaBHEHUH B YaCTHBIX
MIPOU3BO/IHBIX;

* yMEThb IIMcaTh MaKpo-
ChbI M OCYILIECTBIIATh B3a-
UMOCBSI3b (paiioB JIst
CaMOCTOSITENIBHO pa3pa-
OOTaHHBIX MPOTPAMMHBIX
IPOAYKTOB;

peniaTh ypaBHEHUS B
YaCTHBIX TPOU3BOIHBIX
JUJIS TECOPETUYECKUX U
MPAKTUYECKUX 3aa4 C
HIUPOKUM UCIIOJIb30BAHMU-
€M CTaHJapTHBIX U MPO-
JIBUHYTBIX KOMITBIOTEP-
HBIX T€XHOJIOTHI;

* CcBOOOJIHO M YBEpEHHO
BJIAJICTh CTAaHAAPTHBIMU U
MPOJABUHYTHIMU IPO-
rPAMMHBIMH MaKeTaMu
ABTOMAaTU3HPOBAHHOTO
MIPOEKTUPOBAHMS;

Xoporto (6a30BbIH

¢ 3HAThb MCTOIbI o6pa-

®* YMCTb MOACINPOBATH

¢ BJIaJACTh METOAAMH pPEC-

YaCTHBIMH TPOU3BOTHBI-
MU,

* 3HATh METOMBI MaTeMa-
THYECKOT0 aHaJIN3a Io-
CTaBJICHHOM 3aa4d HC-
CJICIOBAaHUM MPHU OTHCa-
HUU MIPOIIECCOB, MPOUC-
XOIAMIIMX B (POTOHHBIX
KpHUCTaJiax;

MIPEJICTaBICHHbIE KaK
KpaeBbIC 3a]1a4u JJIsI
YpaBHEHUI B YaCTHBIX
MIPOU3BOIHBIX;

YPOBEHb) O0TKM U aHanu3a MH(OP- | TUIOBBIE IPOLECCHI B LIICHHsl YPaBHEHUH B
Malli¥ B YPaBHCHUSAX C (OTOHHBIX KpUCTaJIIaX, YaCTHBIX ITPOU3BOJIHBIX
YaCTHBIMH IIPOM3BOJHEI- | IMPEACTABIICHHBIC KaK JUTSL TEOPETUIECKHUX U
MU IIpH OITMCaHHUH TIPO- KpaeBbIC 3a71a9H JJIsI MPaKTHYECKHUX 3a71a9 C
LIECCOB, IPOUCXOAAIIMNX B | YPABHEHUH B YaCTHBIX HCIIOJIb30BaHUEM CTaH-
(OTOHHBIX KpHUCTAJIIAX; MPOMU3BOIHBIX; JapTHBIX KOMITBIOTEPHBIX
* 3HaTh METOABI MaT€Ma- | * YMEThb IHCATh MaKpoO- TEXHOJIOTHUH;
TUYECKOI'0 aHaJInu3a I10- CHI )11 CAMOCTOATEIILHO ¢ YBEPCHHO BJIAJICTH
CTaBJICHHOM 3aJa4M UC- pa3paboTaHHbIX IPO- CTaHIAPTHBIMH IMaKETaMH
CJIeZIOBaHMi B (DOTOHHBIX | TPAMMHBIX MPOAYKTOB; aBTOMaTH3UPOBAHHOTO
KpHCTaJlIaX; MPOEKTUPOBAHMS,
VYI0BNETBOPUTENBH | ® 3HATh METOBI 00pa- * YMCTh MOJACIIMPOBATh * 107 HAOIIOICHUEM
0 (IOPOroBHIi 00TKM 1 aHanu3a UH(OP- | peasibHbIEe IPOLIECCHI B BJIaJIETh METOAAMHU peIlIe-
YPOBEHb) MallM¥ B YPAaBHCHMSIX C (OTOHHBIX KpUCTAILIAX, HUS yPAaBHEHUH B 4acCT-

HBIX TTPOU3BOIHBIX JIJIS
MPaKTUYECKUX 3a/1a4 C
HCIIOJIb30BaHUEM
KOMITBIOTCPHBIX TCXHOJIO-
THii;

* BJIQJIETh CTAHJAPTHbI-
MU IIaK€TaMM1 aBTOMATU-
3UPOBAHHOTO TTPOCKTHUPO-
BaHUs;

JNAHHOU METOIUKE.

2.2 Komnerennus IK-3
ITK-3: cmocoOHOCTBIO K MPOBEACHUIO U3MEPEHUN M MCCIICIOBAaHUS Pa3IMUYHBIX OOBEKTOB IO 3a-

Jns popmupoBaHus KOMIIETEHIUH HEOOXOIUMO OCYIIECTBUTH PAJ ATANOB. DTanbl (GOPMUPOBAHUS
KOMIETCHIIMH, MPUMEHSEMbIE JJII 3TOTO BHJIbI 3aHATUNA M MCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE]-
CTaBJICHBI B Ta0NHUIIE 5.
OpPMUPOBAHUSI KOMIIETSHIIMH U UCTIOJIb3YEMbI€ CPEICTBA OLICHUBAHUS

Tabmuna 5 — Drarnsl

Cocras

3HaTh

YMeTn

Braanern

ConepxaHue 31a-
II0B

dbyrmameHTanbHbIC DHU3U-
YeCKHe 3aKOHOMEPHOCTH,
OTIPEICIISIONINE CBOWCTBA
KPUCTATMYECKUX U He-
KPUCTANTAYECKUX MaTe-
pHuaoB

BBITIOJIHATH OLICHOYHBIE
pacueTsl AEKTPUIECKUX,
MEXaHUYECKHUX U TEIUIO-
BBIX XapaKTEPUCTUK
(OTOHHBIX KPUCTAIIIOB

HaBbIKaMH aHaN3a
Hay4YHO-TEXHUYECKOU JIN-
TepaTyphl, HaBbIKAMH pac-
geTa HeKTPUIECKHX, Me-
XaHUYECKUX U TETIOBBIX
XapaKTEePUCTUK (DOTOHHBIX
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KpUCTaJJIOB

Bunwl 3ansatuit

* llHTEepaKkTUBHBIC MPaAK-
TUYECKUE 3aHATUS;

* lHTepakTUBHBIC JIEK-
U,

* IIpakTuueckue 3aHs-
TUS;

o Jlexnuwm;

* CamocrosTenbHas pa-
0oTa;

* NHrepakTuBHBIE ITpaK-

THYECKHE 3aHATHS;

* lHTepakTUBHBIC JIEK-
uu;

* IlpakTruueckue 3aHs-
THS,

* Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHTrepakTUBHBIE ITpaAK-

TUYECKHE 3aHSTHSI,
* CamocTrodTenbHas pa-
oora;

Hcnonb3yembie * Onpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUAX; * 3aver;
CpPEACTBA OLCHUBA- | ¢ KOHCIHEKT caMonoaro- | * KoHCHeKT caMomnoaro-
HUA TOBKH; TOBKU,;
e 3auer; * 3auer;

@opMyIMpOBKa MOKa3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIIMU NpPUBEJCHA B Ta-
omure 6.
Tabmuua 6 — Iloka3arenu U KpUTEpPHUH OIICHUBAHHS KOMIIETEHIIMU Ha dTanax

Cocras 3HaTH YmMmeTrs Bnaners
OTIn4HO * OGnamaer axTuye- * CTpPOWTH MaTeMaTuye- | * HaBBIKAMH aHAIM3a

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKH-
MU 3HaHUSAMU O QyHIa-
MEHTaJIbHBIX (hr3nye-
CKHX 3aKOHOMEPHOCTSIX,
ONPEACIISIIOIINX CBOMCTBA
KPUCTAJTNYECKUX U He-
KPHUCTAJNIMYECKUX MaTe-
pHAaJIOB;

CKUe U (PU3NYECKUE MO-
JIEJU JUTS BHITIOJTHEHUS
OIICHOYHBIX PACYETOB
AIIEKTPUYECKUX, MEXaHU-
YECKUX U TETUIOBBIX Xa-
PaKTepUCTUK (POTOHHBIX
KPHUCTAILJIOB C MOCJIETYIO-
UM IPUMEHEHHEM TUX
MoJieNel Ui pa3paboTKu
U UCCIIeNOBaHNUI
YCTPOMCTB (JOTOHUKH;

HAy4YHO-TEXHUYECKOU JIU-
TepaTypsl 0 POTOHHBIX
KpHUCTAIIJIaX C TOCIEAYIO-
UM MPUMEHEHUEM ITOU
UH(pOpMaIUH U1 pas3pa-
OOTKH U MCCJIENOBAHUNA
YCTPOMCTB POTOHUKH;

* COBpPEMEHHBIMH MOJIXO0-
JaMH ¥ METOJTMKaMU T10-
CTPOEHUSI MaTeMaTH4e-
CKUX U (PU3UYECKUX MO-
JIeTIer POLECCOB,
MPOUCXOIAIINX B (OTOH-
HBIX KpUCTAJIJIAX C IO~
CJIEYIOIIUM IPUMEHEHHU-
€M ATHUX MOJEJEH JJIst
pa3paboTKu U Hccie10Ba-
HUI yCTPOUCTB (POTOHH-
KU;

* HaBBIKAMU pacyera
JNEKTPUUECKUX, MEXaHU-
YECKUX M TEIUIOBBIX Xa-
PaKTEpPUCTUK (POTOHHBIX
KpUCTAJIJIOB;

Xoporto (6a30BbIH
YPOBEHD)

* 3HaeT NPUHIHUIIBLIIPO-
LIECCHL, O0IIME OHATHS O
KPUCTANTUYECKUX U He-
KPpUCTAJNIMYCCKUX Ma-
Tepax;

* CTPOUTH MaTeMaTHye-
CKUE U (PU3NYECKUE MO-
JIEJIU JUI BHITIOJTHEHUS
PacUeTOB AMEKTPUUECKUX
XapaKTePUCTHUK (HOTOH-
HBIX KPUCTAJIJIOB C T10-
CJIEYIOIIUM MPUMEHEHHU-
€M 3THX MOoJIeJIeH I

* HaBbIKAMH aHAU3a
HAy4YHO-TEXHUYECKOU JIU-
TepaTypsl 0 OTOHHBIX
KpHUCTAIIJIaX C TOCIEAYIO-
UM MPUMEHEHUEM ITOU
UH(pOpMaIUH U1 pas3pa-
OOTKH U MCCJIENOBAHUNA
YCTPOMCTB POTOHUKH;
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pa3paboOTKH U UCCIIeI0Ba-
HUI YCTPONCTB (POTOHU-
KH;

* HaBBIKAMH pacyeTra
UIEKTPUYECKUX, MEXAHU-
YECKUX M TEIUIOBBIX Xa-
PaKTEPUCTUK (POTOHHBIX
KpPUCTAJIJIOB;

3MYECKUX 3aKOHOMEPHO-
CTSIX, ONPENEIAIONINX
CBOMCTBA KpUCTaJUIN4YE-

VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * CTpOUTb MaTeMaTHye- | * HaBbIKaMM pacuera
0 (OpPOroBeIi OOLIMMU 3HAHUSIMH O CKHE U (U3NYECKHE MO- | DIIEKTPUUECKHUX, MEXaHU-
YPOBEHb) (byHAaMEeHTaNbHBIX pU- | J1eNu AJS BBIOJHEHUS YECKHX U TEIUIOBBIX Xa-

pacueToB ANEKTPUUECKUX
XapaKTepUCTUK (POTOH-
HBIX KPUCTAJIJIOB;

pakTepUCTUK (POTOHHBIX
KPHUCTAaJIOB,;

CKUX U HEKpUCTAJUINYe-
CKHMX MaTepHaJIoB;

3 TunoBble KOHTPOJILHBIE 32 IaHUS
Jlis peanu3anuyl BbILICNIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOJIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAUMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY

— 3anmaga o TpexMepHOi audpakuuu B GOTOHHBIX KpHrcTaiutax ONTHYeCKHe M MarHUTOONTHYE-
ckue 3pdexTsl B GOTOHHBIX KpUCTAIIOB. COMUTOHHOE M BOJHOBOAHOE PAaCIpOCTpaHEHHE CBETA B (POTOH-
HBIX KPHCTAJUIaX C KBaJAPATUYHON M KyOMYHOW BOCHPUUMYHMBOCTSIMHU. HennHeiHo-onTHYeCKHe U HEelH -
HeifHble MarHuToonTHaeckue 3hdexTsr B poToHHBIX KprcTamiax. DPpQeKTsl Ha KyOUIHON BOCTIpUIMYH -
BocTH. CyNepKOHTHHYYM M OMCTAaOMIBHOCTH B (DOTOHHBIX KpHCTayUIaX. MeTOibl CO3aHMsl ONTHYECKUX
CBEpXpelIeTKaX U HEIMHEHHBIX (DOTOHHBIX KPHCTAIIOB. METObI CO3/IaHMsI HETMHEHHBIX (POTOHHBIX KpH -
ctayutoB. CiHOBBIE (MarHUTHBIE) KPUCTAIUIBL. [11a3MOHHBIE KPUCTAILIBL.

3.2 TeMblI OIPOCOB HA 3AHATHAX

— Meroap! pacdyera (POTOHHOH 3ampeIieHHONW 30HBI OJHOMEPHBIX, JABYMEPHBIX M TPEXMEPHBIX
(OTOHHBIX KpUCTAIUIOB. METO/IbI ONTUCAHUS HETMHEHHO-ONTUYECKOTO OTKIMKA (POTOHHBIX KPUCTAIUIOB U
HEJIMHEHHOTO PaclpoCTpaHeHHs cBeTa B ()OTOHHBIX pemieTkax. HennHeliHble (OTOHHBIE KPUCTAIUIBI U
onTU4eckue cBepxpemeTku. [loHATHEe 0 HEMMHEWHBIX (OTOHHBIX KpucTaiuiax. JIByMepHBIN (a30BbIit
CHHXPOHH3M IIPU T€HEepaIi BTOPOIl TapMOHUKHU B HEMMHEHHBIX (POTOHHBIX KpHcTawiaXx. OCHOBHBIE Ma-
Tepuanbl A U3rOTOBJIEHUS (OTOHHBIX KpHcTaioB. [IpuMepsl OJHOMEpPHBIX ()OTOHHBIX KPHCTAJIOB.
Bparrosckue 3epkana, MUKpOPE30HATOPBI, OTHOMEPHBIE BOIHOBOABI. J[ByMepHbIe ()OTOHHBIE KPUCTAILIBI.
TpexmepHble (poTOHHBIE KpHcTamibl. [leproandeckre M KBa3UIIEPUOIUYECKHUE TOMEHHBIE CTPYKTYPHI.
Mertoapl co3maHusi HENWHEHHBIX (OTOHHBIX KPHCTAIIOB. YCTPOMCTBAa ONTORJEKTPOHUKH HAa OCHOBE
(OTOHHBIX KPUCTAJIIOB. MarHUTOONTUYECKUE MOYJIATOPHI CBETA.

3.3 Tembl 10K/I1210B

— Meroap! pacueta (POTOHHOM 3ampeIIeHHOM 30HBI JBYMEPHBIX (OTOHHBIX KpHcTamioB. Co-
JUTOHHOE U BOJIHOBOJHOE PACIPOCTPAHEHUE CBETA B (DOTOHHBIX KpUCTAJJIaX ¢ KBaJpaTU4YHON M KyOWu-
HOW BOCHpUUMUUBOCTAMU. HenuueliHble (OTOHHBIE KPUCTAJUIBI M ONTHYECKUE CBepxpelieTku. Hemu-
HEHHO-ONTUYECKUE U HEJIMHEHHBbIE MarHUTOONTHYECKHE YPPEeKThl B (POTOHHBIX KpucTamiax. IhdeKTo
Ha KyOW4YHOH BOCHIPUUMYMBOCTH. CyNepKOHTHHYYM U OUCTaOMIBHOCTH B (DOTOHHBIX KpucTamiax. [[pip-
yaTble BOJIOKHA. MuKposiazepsl 6€3 MHBEpCUHU HaceleHHOCTU. ONTHYecKue MepeKIovaTesid U MYJIbTHU -
IUIEKCOpBl. MarHUTOONTHYECKUE MOAYJISTOPHI cBeTa. DneKkTpoMarauTHele kpuctamisl it MK u CBY 06-
JacTen.

3.4 3auér
— MeToapl onUCcaHUs 30HHOM CTPYKTYPhI (DOTOHHBIX KPUCTAIOB. MeTombl pacueTa (HOTOHHOM
3aIMpeleHHON 30HBI OJTHOMEPHBIX, IByMEPHBIX M TPEXMEPHBIX (POTOHHBIX KPUCTAIIOB. MeETopI omuca-
HUS HEJIMHEHHO-ONTHYECKOT0 OTKJIMKA ()OTOHHBIX KPHUCTAJIOB M HEJIMHEHHOTO PacpoOCTpaHEHHUS CBETa B
¢doTonHBIX pemreTkax. HennHeiHble POTOHHBIE KPUCTAIIIBI M ONITHUECKUE CBepXpemieTku. [lonsTre o He-
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JUHEHHBIX (POTOHHBIX KpHCTaiaX. bparropckue 3epkaia, MUKPOPE30HATOPHI, OJHOMEPHBIE BOJTHOBO/IBI.
JIBymepHble (OTOHHBIC KPHUCTAILIIBI. TpexmepHbie (DOTOHHBIE KPUCTALUIBI. METOAbl CO3MaHMs HEJWHEH-
HBIX ()OTOHHBIX KPUCTAIIIOB. YCTPOHCTBA ONTORJIEKTPOHUKH HA OCHOBE (POTOHHBIX KpUCTAIIOB. OnTHYe -
CKHE JUObl M TPAH3UCTOPHI.

4 Meroanuyeckne MaTepuaJibl
st obecniedeHus mpoiecca OOy4CHHSI U PEIICHUs 33134 O0yYCHHsI UCTIONB3YIOTCS CIICTYIOIINe
MaTepHabl:
— MECTOIUYCCKUE MATEPUAIIbI, OTPEACIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUMA, YMCHHIA, HaBbI-
KOB U (MJIM) OTIBITA JIESTSILHOCTH, XapaKTEPU3YIOIIUX ATaIbl (Op-MUPOBAHUS KOMIIETCHITUI, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIUTEpaTypa
1. I[Hammapo C.M., llangapos B.M., Manzaens A.E., bypumos H.1. ®otopedpakTuBubie 3¢ -
GbexThl B anekTpoonTudeckux kpuctamuiax. - Tomck: TYCVYP, 2007. — 241 c. ISBN 978-5-86889-426-8.
(nanmuuue B 6ubmmorexe TYCVYP - 64 3k3.)

4.2. lonoiHUTEILHAS JIUTEPATypa

1. Baiiko 10.A., Ky3nenoB B.M. ®u3uka konaeHcupoBaHHoro coctossHus - M. : BUHOM. Jla-
6opatopus 3Hanuid, 2011. - 294 ¢. (Hanuune B Oubmmoreke TYCVYP - 45 7k3.)
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