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YTBEPXIAIO
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PABOYA S ITPOTPAMMA YUYEBHOM JUCHUITJIMHBI
B3aumopaencTBre ONITHYECKOI0 U3JIYYeHHS € BelleCTBOM

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: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 36 36 4acoB
6 CamocrosiTenpHas paboTa 36 36 4acoB
7 Bcero (6e3 ax3ameHa) 72 72 4acoB
8 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auet: 7 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
dbopMHUpOBaHUE y CTYICHTOB MPECTABIEHNUN O B3aUMOCHCTBUY HHTEHCUBHOTO U3JTYYCHHUS C Be-
[IECTBOM - Ba)KHEHIIIEM HAYYHOM paz/iesie ONTUYECKONU (DU3HUKH.

1.2. 3agaun IMCHMIIINHBI
— — J1aTh CTY/JIEHTaM COBPEMEHHbIE CIICIIMAJIbHBIC 3HAHUS C YUETOM MOCJIEIHUX HAYYHBIX JTOCTH-
JKEHUH B 00JIACTH JIa3€PHBIX BO3JICHCTBUI Ha BEIIECTBO, BKIIOUAs MEXaHU3MBbI IMOTJIOIICHHSI CBETa U TIepe-
Jlaud SHEPTUH;
—  — U3YYHTH 3aKOHOMEPHOCTH HarpeBa M Ja3epHOTO Pa3pyIICHHS MOTIOMIAOIINX MaTEPHAIIOB;
— — JIaTh MPEACTaBICHUS 00 ONTHYECKOM MPOOOE MPO3PAYHBIX CPEI.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucnumnuna «B3anMopelicTBrue ontudeckoro uznydenus ¢ Bemectsom» (b1.B./1B.9.1) otHocuT-
cs k 65oky 1 (BapuaTuBHas 4acTh).

[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBISIOTCS CIEIYIO-
mue aqucuumuinHel: HayuHo-uccnenoBarenbckas padora, Onruyeckue MeToisl o0paboTku MH(pOpMAaLUH,
[TpakTuka o MoJy4YeHUIO MEPBUYHBIX NPOPECCUOHATBHBIX YMEHUN U HABBIKOB, B TOM YHMCIIE IEPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENBCKON JEATEIbHOCTH.

[Tocnenyromumu TUCUUIUITMHAMMY sIBIIsitOTCs: KorepenTHas ontuka u ronorpadus.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIPaBJieH Ha (YOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHI:

— TIK-1 cnocoGHOCTBIO K aHAJIM3Y MTOCTABICHHOH 3a/1auu Mccael0BaHui B 0061acT (POTOHUKU U
ONTOMH(OPMATUKH;

— TIK-2 rotoBHOCTBIO K MaTeMaTHUYE€CKOMY MOEIHPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
¥ ONTOMH(GOPMATHUKH, X UCCICTOBAHHUIO Ha 0a3e CTaHAAPTHBIX MAKETOB aBTOMATH3UPOBAHHOTO MPOCKTH-
POBaHUA U CAMOCTOSITENILHO pa3paboTaHHBIX MPOTPAMMHBIX TPOAYKTOB;

B pesynbrare u3ydeHus TUCIUTUIMHBI CTYACHT JOJKEH:

— 3HaTh MEXaHU3MBbI MOIJIONICHUS CBETa U Nepejauyll SHEPruu; 3aKOHOMEPHOCTH HarpeBa u Jja-
3epHOT0 pa3pylIeHHs! MOTIOMAIOIINX MaTePHaIOB; MEXaHU3MbI ONTHYECKOTrO MPoOOos MPO3payHbIX CPer;
3HaTh METO/bl 00PAaOOTKU U aHaIU3a HH(OPMAIIMU B YPABHEHHSIX C YACTHBIMU MTPOU3BOJHBIMU MTPUMEHH -
TEJIBHO K TPOLIecCcaM B3aMMOJICHCTBHS ONTHYECKOrO M3JTyYeHHs C BEIIECTBOM; 3HATh METOJbl MaTeMaTH -
YECKOro aHaJIM3a MOCTaBICHHOM 3a7jaull UCCIIeI0BaHM B Mpolieccax B3aUMOACHCTBUS ONITUYECKOTO U3y -
YEHUS C BELICCTBOM;

— yMeTb CTPOUTH MaTeMaTudyeckue U (PU3NUecKre MOJIEIH MPOLECCOB B3aUMOJCIHCTBHS CBETO-
BBIX BOJIH C BEIIECTBOM C MOCJIEIYIOIIUM MPUMEHEHUEM 3TUX MOJIENeH ISl pa3paOOTKU U UCCIIEIOBaHUN
YCTPOUCTB (POTOHUKHU; MOJCIUPOBATh PEAJbHBIC MPOLECCHl B3aMMOACHCTBHS ONTHYECKOTO M3JIYUYEHUS C
BEIIECTBOM KaK KpaeBbIC 3aJjauu JJIsl YPaBHEHUI B YaCTHBIX MPOM3BOAHBIX; YMETh MHCATh MaKPOCHI IS
CaMOCTOATENIFHO Pa3paOdOTaHHBIX POTPAMMHBIX IPOAYKTOB;

— BJaJeTh COBPEMEHHBIMH NOJIXOJaMH U METOJIUKAM MOCTPOCHHUSI MaTeMaTUYECKUX U pusnye-
CKUX MOJIeJICH MPOIIECCOB B3aUMOJICHCTBHSI CBETOBBIX BOJIH C BELIECTBOM C MOCIIEIYIOIUM IPHUMEHEHHEM
ATUX MOJIENEH JUIsl pa3pabOTKU U UCCIIEIOBAHUM YCTPONCTB (DOTOHUKHU; METOJAaMH PEIICHUs YPaBHEHUI B
YaCTHBIX MPOU3BOAHBIX Ul TEOPETHUYECKUX M NMPAKTHUYECKUX 3a/1a4 C MCIOJIb30BaHUEM HH(OPMAIHOH-
HBIX, KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIAJIeTh CTAHJAPTHBIMU ITaKeTaMU aBTOMAaTH3UPOBAHHOTO MTPOEKTUPO-

BaHMS.
4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO0mas TpyI0eMKOCTh AUCITUIUTHHBI cOCTaBisAeT 2.0 3aU€THBIX €MHUIIBI M TIPEICTaBICHA B TA0JIN -
e 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI
Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
7 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 36 36
Jlexuun 12 12
[IpakTnueckue 3aHATHS 16 16
JlabopaTtopHbie pabOThI 8 8

W3 Hux B MHTEpaKTUBHON (hopme 36 36
CamocrosTenbHas paboTa (BCero) 36 36
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 8 8

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 14 14
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 14 14
Bcero (0e3 ax3aMeHa) 72 72
OO61mas Tpy1I0eMKOCTh 4 72 72
3auetHbie EquHute 2.0 2.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI
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= | 8 z - 2z
HazBanus pa3aenoB TUCHUIUIMHBI 2 % g 5 o © &5
]
= 5 e = S0 2 E
) < o S o 5
E o, = oa) o5
> S 3 © e =
< ] S
EE G
@)
7 cemecTp
1 ®u3ndecknue 0CHOBEI B3aMMOJICHCTBHS 1 2 0 4 7 IIK-1, IIK-2
CBETa U BEIECTBA
2 PacmipocTpaHeHHe CBeTa B JIMHEHHOM 1 2 0 4 7 IK-1
U30TPOMHOM cpefe
3 PacnpocTpaHeHue cBeTa B aHU30TPOII- 1 2 0 4 7 [K-1, TIK-2
HOM cpefe
4 B3auMoJelCTBUE CBETA C TPAaHUIIEH 1 0 0 2 3 [1IK-2
pasnena cpen
5 HennHelHO-ONITHYECKOE B3aUMOIE- 2 6 2 8 18 IIK-1, TIK-2
CTBHUE CBETA C KpUCTAJLJIAMU
6 I'enepanusi BTOpoil ONITUYECKOM TrapMo- 1 2 2 6 11 |IIK-1, ITK-2
HUKH B KpUCTaJUIax
7 dpyrue HENMHEHHO-ONTUYECKUE SBJIC- 1 0 2 4 7 [TK-2
HUS B KpUCTAJIJIaX
8 TemioBoe A€ICTBHE ONTUYECKOTO U3ITY- 2 0 0 1 3 [K-1, T1K-2
YEeHHsI Ha BELIECTBO
9 B3aumoieiicTBHE CBEPXKOPOTKUX MM- 2 2 2 3 9 I1K-1, ITIK-2
MyJICOB C BEIIECTBOM
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Hroro 3a CEMCECTP

12 16 8 36

72

Hroro

12 16 8 36

72

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

Ha3Banus paszgenos

Coneprkanue pa3aesioB TUCHUTITAHBI IO
JICKIUSIM

TpynoeMkocTsb,

dopmupyembie
KOMIIETEHIIUU

7 cemecTp

1 ®usnueckre OCHOBBI
BBaHMOHeﬁCTBHH CBC€Ta U BCIIECCTBaA

YpaBHenus Makcpesuia. Bektop nossipu-
3aruu. OCHOBHOE MaTepualbHOE YpaBHE-
Hue. Henunelinas nonspusanusi B BOJIHO-
BOM ypaBHEHUU. Mozieny HETMHEMHON
nosisipu3anuu. BpemenHnas u mpo-
CTpPaHCTBEHHAsl TUCTIEPCUHI

—_—

HUroro

IK-1

2 PacnpocTpaHeHue CBeTa B
JIMHEWUHOU U30TPOIHOM Cpenie

OnexTpoHHas Teopust nucnepcun JlopeH-
na. /lucnepcus U MoIomeHe cBeTa B
JINHEMTHOM M30TpONHOM cpeae. Pacmpo-
CTpaHEHHE CBETOBOI'O UMITyJIbCa B IUC-
neprupyromen cpene. Paccesnue csera

Htoro

[K-1

3 PacnpocTpaHeHue CBETa B
AQHU30TPOIHOU Cpene

OnTHyeckasi aHU30TPONUS U OCHOBHbBIE
¢ dexTs! KpuctamoonTuku. CTpykTypa
CBETOBOI BOJIHBI B aHU30TPOITHOM KpPH-
cTajie. DJUTUIICOU]T TTOKa3aTesel npe-
snomienusa. opmyiel @penens. JBoiiHoe
Jy4enpesoMIIEHUE CBETa Ha TPAHUIIE C
AHU30TPOIHON cpeno. HaBeneHHas anu-
30TPOMHUS: JIEKTPO- U MATHUTOOIITUYE-
ckue P exTh

Hroro

I1K-2

4 B3aumoJIeliCTBHUE CBETA C TPaHUIIEH
paszena cpen

OTpaxkeHue U npeaoMIIEHHE CBETa Ha
rpanuue paszaena cpen. @opmynsl Opene-
1. Dddexr bprocrepa. OTpaxkenue cBe-
TAOT OBEPXHOCTH METalia.

Htoro

I1K-2

5 HennHelHO-OIITHYECKOE
B3aMMOJIEVCTBUE CBETA C
KpUCTaJulaMu

CummMmetpus kpuctaiuioB. KBagpatuuno u
KyOMYHO-HEeIUHEHHbIE KpUCTAILIBL. D -
(heKkTHBHBIC HETMHEWHBIE KO puIineH-
ThI, BOJTHOBAs paCCTPOMKA. YpaBHEHUs
JUTS aMIUTUTY]] CBsI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUECHHBIE YPAaBHEHUS

HUroro

IIK-1, TIK-

6 'eneparust BTOpoii onTu4yecKon

I/IHTCFpaJ'II)I ABWKCHUS OJId TCHCPALUA

[K-2
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TapMOHUKH B KPUCTAILIAX BTOPOI rapMOHHUKH. AHATUTHYECKUE pe-
IICHHSI CHCTEMbI YKOPOUCHHBIX YpaBHE-
HUH. DPPEKTUBHOCTH IPEOOPA30BAHUS
BO BTOPYIO TapMOHUKY. [[pnOmvkenus 3a-
JTAHHOW WHTCHCUBHOCTHU U 3aJIaHHOTO

oJIst

Hroro 1
7 Jpyrue HelnMHENHO-ONTUYECKHE I'enepanus cymmapHoi 4actoTsl. [10BBI- 1 [IK-2
SIBJICHUS B KpUCTAJIJIaX IIEHUE YaCTOTHI BBEPX (AHKOHBEPCHS).

I'eHepanust pa3HOCTHOM YacCTOTHI B TEpa-
reploBblii Auana3od. [lapamerpuueckoe
ycunenue. [lapameTpudaeckas reHeparys.
CamooxkycupoBka cBera.

Hroro 1
8 TemnoBoe aelicTBue onTHYeckoro | ONTUYECKUI HarpeB MOITIOUIAIOIIEN cpe- 2 [K-1, TIK-
U3JTy4EHUS Ha BEIIECTBO Ibl. IMITyIbCHBINM HarpeB MOBEPXHOCTH 2

MeTaJlla JIa3epHbIM U3itydeHueM. Jlazep-
HBIM OT)KUT MOTYIPOBOAHUKOB. Puznye-
CKH€ IPUHLHUIIBI JJAa3€PHOT0 TEPMOSIEP-
HOTO CHHTE3a.

Hroro 2
9 B3aumoieiicTBHE CBEPXKOPOTKUX CaepxcuibHble CBETOBBIE Nouisd. HoBble 2 IK-1, TIK-
HMMITYJIbCOB C BEIIECTBOM TEXHOJIOTHH Oazupyronmecs Ha pemToce- 2

KYHJHBIX UMITyJIbcax. [lepcnekTuBbl uc-
CJIeIOBaHU B3aUMOICUCTBHS heMTOoCe-
KYH/IHBIX UMITYJIbCOB C BEILIECTBOM.

HUroro

Hroro 3a cemectp 12

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U oOecneynBaeMbIMU (MOCJIEAYIONIUMH) JUCHUNIIMHAMU
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H
obecnieunBaeMbIMU (TTOCJIEIYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBS3H

Ne pa3nenoB gaHHON AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO U3yUEHHE
HaumMeHOBaHHE TUCLUILIAH o0ecrieunBaroUX U 00eCreYnBaeMbIX JUCIUILIIUH

1 2 3 4 5 6 7 8 9

[IpeamecTByrOmMME TUCITUATIIUHBI

1 HayuHo-uccnenoBaTenbcKas

+ -
pabota

2 OnTuveckue MeToIbl oopa-
060TKHM HH(pOpMaALUU

3 IIpakTHka 1o moJIy4eHHUIO
NePBUYHBIX POQeCcCHOHAIB-
HBIX YMEHUI 1 HaBHIKOB, B
TOM YHUCJIE TIEPBUYHBIX YME- +
HUIl 1 HaBBIKOB HAy4HO-
HCCIIEI0BATENIbCKON JESATENb-
HOCTHU
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[Tocnenyromuye TUCITUTITUHBI

norpadus

1 KorepenrtHas ontuka u ro-

+

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMBbIX NPU U3YyYeHHH TUCHUIINHDBI, U BUA0B 3aHATHH

CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIpeICTaBICHO B Tabmmuiie 5.4
Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TIPU W3YYECHHH TUCIUILIH -

HBbI
Bunwl 3austuit
s 5 8
= = Q <
= T Q ¥
':f < <
i 3 = 3
o] = ) L T
5 = = 3 A DOopMBbI KOHTPOJIS
2 : : £ 5
= ) 5] ) =
g = g = ®
= = s S
E o =
X o Q
< O <
=) = 5
@)
ITK-1 + + + + JlomailiHee 3aganue,
KoHncnexkt caMonoaroToBku,
Ot4er no 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUAX
[1IK-2 + + + + KoncnekT caMonoaroToBky,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATUAX
6. UnTepakTHBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00y4YeHUst
TexHOIOTHH UHTEPAKTUBHOTO OOYUEHHMsI MPU Pa3HbIX (hOopMax 3aHITHI B yacax MPUBEICHBI B Ta-
ommue 6.1
Tabmuua 6.1 — TexHOJIOTMHM UHTEPAKTUBHOTO OOYYEeHHMsI MPU pa3HbIX (popmax 3aHATHI B yacax
Hutepakr
HHTepakTuBHBIE WNHTepakTBHBIE
Metonpt UBHBIC Bcero
MPAKTHYECKHE 3aHIATHS | J1a00OpaTOpHBIE 3aHATHUS
JEKLIHH
7 cemecTp
Mosrosout mtypm 16 16
[IpesenTamnuu c 12 12
HCIIOJIb30BaHUEM
WHTEPAKTUBHOU TOCKH C
o0cCyXaeHneM
UccnenoBarenbckuil 8 8
METOJ]
Hroro 3a cemecTp: 16 8 12 36
Hroro 16 8 12 36

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

o L=
= 2 =
3 s 5
Z = 5
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT 2 &5
5 ¥
> Sz
e e 2
= Sl
7 cemecTp
5 HenuHelHO-0NTHYECKOE MopenupoBaHue pacCIpOCTPaHEHHUS CBE- 2 IIK-1, ITK-
B3aMMOJIEHCTBHE CBETA C TOBBIX ITY4YKOB B HEJIMHEHHBIX Cpefax 2
KpHUCTaJIaMU Wroro
6 'eneparust BTOpOii onTU4YecKon D¢ hexkTHBHOCTH TeHepaIii BTOPOH rap- [K-1
TapMOHMKH B KpHCTAJLIaxX MOHMKH OIPaHUYCHHBIMU ITyYKaMU CBETA
Hroro
7 lpyrue HelnMHEeNHO-ONTUYECKHE MonenpoBaHue napaMeTpudeCcKoin reHe- [K-2
ABJICHUS B KPUCTAJUIAX paluu CBeTa B cpellax ¢ KBaJIpaTUIHON
HEJIMHEHHOCTBIO
Hroro
9 B3aumojieiicTBIE CBEPXKOPOTKUX MonennpoBaHue pacipOCTPaHEHHUs CBeE- [K-2
MMIIYJIbCOB C BEILECTBOM TOBBIX IIYYKOB B OIITHYECKH HEOTHOPOI-
HBIX Cpefax
Uroro 2
Hroro 3a cemectp 8

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

AQHU30TPOIIHOMU Cpene

s dexTsl KpuctaoonTuku. CTpykTypa

v\ L 5
= 2 E
s | 5%
HanmMeHOoBaHME MPAKTUUECKUX 3aHATUN = > 0
HasBanns pasnenos 2 =
(cemHnHapoB) 2 g 2
S 8 =
a e g
~ S}
7 cemecTp
1 ®uznyueckre 0OCHOBBI YpaBHenus Makcpesuia. Bekrop nosnsipu- 2 IIK-1, ITK-
B3aUMOJICHCTBHS CBETA U BemlecTBa | 3auuu. OCHOBHOE MaTepHalIbHOE ypaBHE- 2
Hue. HenuneliHas nossgpusanusi B BOJIHO-
BOM ypaBHEHUH. Moz€eIu HEeITMHEHHOMIIO-
ngpuszanuu. Bpemennas u npo-
CTpPaHCTBEHHAsl TUCTIEPCUHI
Hroro
2 PacnipocTpaHeHue cBeTa B OnexTpoHHas Teopust nucnepcun JlopeH- [K-1
JIMHEWHOU U30TPOIHOM Cpenie na. /lucnepcus u morsouieHue ceera B
JINHEMHOM M30TpONHOM cpeae. Pacmpo-
CTpaHEHUE CBETOBOT'O UMITYJIbCA B IHC-
neprupyromen cpene. Paccesnue csera
Hroro 2
3 PacnpocTpaHeHue CBETa B Onrturyeckast aHU30TPOIUSI 1 OCHOBHBIE IK-1

CornacoeaHa Ha noptane Ne 17135




CBETOBOI BOJIHBI B aHU30TPOITHOM KpPH-
cTaje. DIUIMICOU/ ToKa3aTesnen mpe-
snomienus. ®opmyiel Openens

HUroro

5 HenuHenHo-onITHYECKOE TIK-2
B3aHMOJIEUCTBHUE CBETA C

KpucrajuiaMu

D¢ dexTuBHBIE HETMHEHHBIE KOAPPHUIIN-
€HTBI, BOJTHOBAsI pacCTPOMKa. YPaBHEHUS
JUISL aMILTUTY]] CBS3aHHBIX BOJH. CKansp-
HBbIE YKOPOUYCHHBIE yPaBHEHHS

WHTerpans! ABMKEHUS AJ1 T€HEpaluu 2
BTOPOM TAPMOHUKH. AHAIMTUYECKUE pe-
LIEHMSI CHCTEMBl YKOPOUECHHBIX ypaBHE-
Huil. D¢ (HeKTUBHOCTH Pe0Opa3oBaHU
BO BTOPYIO TapMOHHUKY.

Onrtudeckuil HarpeB MOIJIONIAIOIIEH cpe- 2
Al IMITynbCHBIN HarpeB MOBEPXHOCTHU-
MeTaJlla JIa3epPHBIM U3JTy4YEHUEM

HUroro

6 I'eneparus BTOpOI ONTHYECKON [1K-2

TapMOHUKH B KPUCTAJLIAX

['enepanust pa3HOCTHOM YaCTOTHI B TEpA-
reproBbii AuamnaszoH. [lapamerpruyeckoe-
ycunenue. [lapamerpuyeckas reneparius

HUroro

9 B3anmoieliCTBHE CBEPXKOPOTKUX I1K-2

HMITYJIbCOB C BCIICCTBOM

CaepxcuiibHbI€ CBETOBBIE MOJs1. HOBBIE
TEXHOJIOTHH Oasupyroluecs Ha GpemMToce-
KYH/THBIX UMITYJIbCaX.

Htoro 2

Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 - Bunbl camocToaTenbHON paboThl, TPYA0EMKOCTh U (POpMUpPYEMbIE KOMIETEHIIMH

3 =
2 =
Bunel camocTosTeIsHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
7 cemecTp
1 dusznyeckue OCHOBEI [ToaroroBka k mpakTuue- 2 TIK-1, JlomarliiHee 3a1aHue,
B3aMMOJICUCTBUS CBETA U | CKUM 3aHATHIM, CEMUHA- [IK-2 Ormpoc Ha 3aHATHAX
BEILIECTBA pam
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro
2 Pacnpoctpanenue cBeta |[loaroroBka k npakTuye- IIK-1 Koncnekr camonoaroron-
B JIMHEHHOM U30TPOIIHOM | CKMM 3aHSATUSAM, CEMHUHA- kH, Onpoc Ha 3aHATUAX
cpene pam
[TpopaboTka TeKIHOHHOTO 2
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Marepuaia

Htoro
3 Pacnpoctpanenue cBera |[loaroroBka k npakruue- IIK-1, KoHCHeKT caMoImoAroToB-
B AaHU3OTPOIHOM cpee CKWM 3aHSITHSIM, CEMHUHA- [1K-2 kH, OnpocC Ha 3aHATUSIX

pam

[IpopaboTka JIeKIIHOHHOTO

Marepuaa

Hroro
4 Bzaumoneictue ceera | [IpopaboTka JIEKIIMOHHOTO [IK-2 Koncnexr camonoaroros-
C TpaHUIIEH pa3zielia cpell | MaTepuaia ku, Onpoc Ha 3aHATUIX

Hroro
5 HenunerniHo-ontuyeckoe | [loaroroBka k mpakruue- IIK-2, Koncnext caMommoaroros-
B3aHMMOJICHICTBHE CBETA C | CKUM 3aHSITHSIM, CEMUHA- TIK-1 ku, Onpoc Ha 3aHATHSIX,
KpUcCTaJlJIaMu pam Otuer no 1abopaTtopHOU

T

[ToaroroBka kK mpakTuue- pabore

CKUM 3aHSTHAM, CCMHMHA-

pam

[ToaroroBka Kk mpakTuue-

CKHM 3aHSTHSIM, CEMHHA-

pam

[TpopaboTka TeKIHOHHOTO

Marepuaia

OdopmieHre 0TYETOB 10

nabopaTOpHBIM paboTam

Htoro
6 I'eneparnus BTOpoit [ToaroroBka k mpakTuye- TIK-2, KoHcnexT caMmonoaroros-
ONTUYECKOW TAPMOHUKH B | CKUM 3aHATUSAM, CEMUHA- IIK-1 ku, Onpoc Ha 3aHATHUSX,
KpHCTaiax pam Otyet no 1aboparopHoOn

[TpopaboTka JIEKITMOHHOTO pabore

Marepuaia

OdopmiieHre 0T4ETOB 1O

nabopaTopHbIM paboTam

Hroro
7 Ilpyrue HeIuHEeWHO- [IpopaboTka JIEKIIMOHHOTO [IK-2 Koncnexkr camonoaroros-
OIITHYECKHE SIBICHUS B Marepuala ku, Onpoc Ha 3aHATUSIX,
KPHCT X TYET I TOPHOM

pucTaiia OdopmiteHre 0TIETOB TIO 0 5 €T 110 11a00paTOpHO

nabopatopHbeIM paboTam pabote

Htoro
8 TeruioBoe AeiicTBUE [TpopaboTka JIEKIIMOHHOTO IK-1, Koncnexr camonoaroros-
ONTUYECKOrO U3JIyUYCHHUSI | MaTepuaia I1IK-2 ku, Onpoc Ha 3aHATUSIX
Ha BEIIECTBO Hroro
9 B3aumojaenicTeue [ToaroroBka k mpakTuue- TIK-2, KoHcmiexT caMoImoaroros-
CBEPXKOPOTKHX CKHMM 3aHSTHSIM, CEMHUHA- TIK-1 ku, Onpoc Ha 3aHATHSIX,

HUMITYJIbCOB C BCIICCTBOM

pam

[IpopaboTka JIeKIIHOHHOTO

Otuer no 1aboparopHoO
pabote
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MaTepuana
OdopmieHre 0TYETOB TI0 2
J1abopaToOpHBIM paboTam
Htoro 3
Hroro 3a cemectp 36
Hroro 36
10. KypcoBas padora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jjisi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
JloMarraee 3aganue 10 10 10 30
KoncnexT camMmomoaroros- 4 4 4 12
KH
Ormpoc Ha 3aHATHAX 12 14 14 40
OTueTt o mabopaTopHOi 6 6 6 18
pabote
Wroro makcumyM 3a nepu- 32 34 34 100
on
Hapacraromum ntorom 32 66 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Taoymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OaniioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS

11.3.

Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAJAULIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Urorosas cymma 0asmios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4enp xoporiio)
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. Onruka : Yyebnoe nmocoodue mist By3oB / I C. Jlanacoepr. - M. : @uszmamiut, 2006. - 848 c.
(namuune B 6ubmmorexe TYCVYP - 30 2k3.)

12.2. lonostHUTEILHAS JIUTEPATypa
1. B3saumonelicTBHE ONTHYECKOTO M3Iy4YeHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuune B 6ubmuoreke TYCVYP - 89 ak3.)
2. Spus A., FOx II. Ontuyeckue BOJHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmotexke TYCVYP - 5 3x3.)
3. Ilen W.P. [Ipunnumner HenuHeiHOM onrtuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOu

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. BzauMmoneicTBUE ONTUYECKOTO U3TyYEHUS C BellecTBOM: MeToAnYeCcKue yKa3aHus K MpaKTH -
YECKUM 3aHSITHSIM JUIs CTyneHToB Hanpasienus 210100.62 — "Dnektponuka u HaHodnekTponuka" / ep-
omna B. B., Illaamapor C. M. - 2014. 16 c. [OnekrponHsiii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4089, nara o6pamenus: 15.03.2017.

2. BzauMopelcTBHE ONTHYECKOTrO M3ITyYEHHUs C BEHIECTBOM: MeToIu4ecKue yKa3aHus Mo camMo-
crositenbHON padote / Teiiko II. I1. - 2012. 19 c. [DnekrpoHHBIH pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/1348, nara oopamenus: 15.03.2017.

3. MonenupoBanue pacpOCTPAHCHUS CBETOBBIX MTyYKOB B HEJIMHEWHBIX cpeiax: MeToanyeckue
yKkazaHus K jgaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DaexTponHslii pecypc] - Pexxum gocrty-
na: https://edu.tusur.ru/publications/1352, nata obpamenus: 15.03.2017.

4. MopenupoBaHue MapaMeTpUIeCcKon TeHepaluy CBETa B CpellaX ¢ KBAAPAaTHUHON HETMHEWHO-
CTBIO : Meromuieckue ykazanus K JadoparopusiM padbortam / I'eiiko I1. I1. - 2012. 14 c. [DneKTpOHHBIIA
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/1351, nara obpamenus: 15.03.2017.

5. DddeKkTHBHOCT TeHepaluy BTOPOU TAPMOHHUKH OTPaHUICHHBIMU ITyIKaMu cBeTa: MeToude-
CKHe yKazaHus K jJadopatopHbiM padotam / ['efiko I1. I1. - 2012. 19 c. [DnexkrpoHHBIH pecype] - Pexum
nmoctyna: https://edu.tusur.ru/publications/1349, nara obpamenus: 15.03.2017.

12.3.2 YuyeOHO-MeTONMYeCKHe TOCOOHS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VY4aebHo-MeToquYecKHe MaTepHalbl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIUXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU hopme.
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12.4. Pecypcsol cetn UHTEpHET

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yeHmne
1. OO6pa3oBaresbHbIN TOPTAJ YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA

13. MarepuajibHO-TEXHMYECKOE O0ecniedeHue TUCIHIINHBI
13.1. O0umue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCne4eHH 0 U CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYAbTALIUH, TE-
KYILEro KOHTPOJIS M MPOMEXYTOUYHOM aTTecTallui UCIIOJIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opy0oBaHHAas JOCKOM M CTaHJAApTHOH yueOHo#l meOenbto. MMeroTes
HaIJIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIUITIHHBI.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneuyeHue 1JIsl NPAKTHYECKHX 3aHATHIl
Jnist mpoBeieHUs MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCTIONb3YyeTcs yueOHast ayauTOpHsl, pac-
noJiokeHHast o agpecy 634034, Tomckas obmacts, . ToMmck, Bepmmanna ynmuia, 1. 74. CoctaB 060pyno-
BaHMs: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas -1 mt. MiMeeTcst moMeneHust 1Isi XpaHeHUs ¥ o -
(UITAKTHYECKOTO OOCTY)KUBAHUS YICOHOTO 000PYIOBaHUS.

13.1.3. MaTepuaJibHO-TeXHHYECKOe o0ecnedeHue s 1a00paTopHbIX padoT
Jns mpoBeneHust 1a0OpaTOPHBIX 3aHATHH HCHONB3YETCS Y4eOHO-MCCIIENOBATEbCKAs BBIUMCIIN-
TenbHasl Taboparopus, pacmonoxeHnHas no aapecy 634034, Tomckas obnactb, I. Tomck, Bepumnuna ymu-
ua, a. 74, ayn. 111.

13.1.4. MaTepuaJbHO-TEXHUYECKOe OOecredeHue I CaMOCTOATEIbHOH padoThl
s camocTrosTenbHON paboThl UCHONB3yeTCs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
nojioxkeHHast o axapecy 634034, r. Tomck, yn. Bepmmnuna, 74, 1 atax, ayn. 111. CoctaB ob6opynoBanus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 4 miT.; KOMITbIO -
tepol noakmoueHbl Kk ceth MHTEPHET u o0ecrieunBarOT JOCTYI B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHUYE€HHbIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuirHbl JuinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB OO0yUeHUs
00I1Iero U CIenUaIbHOI0 Ha3HAYEHHU .

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYCMOTPEHO MCIOIB30BAaHUE 3BYKOYCHIIH-
BAIOIIICH amnmapaTypbl, MYJbTHMEIUUHBIX CPEACTB M JPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/TIepeaadn
yae0HOI MHpOpMAIMH B TOCTYIMHBIX (popMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOW CHCTE-
MBI OOY4EHHMSI JUIsl CTYACHTOB C MHBATUAHOCTHIO, IOPTATUBHOM MHAYKITMOHHOW CHUCTEMBbI. YUueOHas ay/iu-
TOpHS, B KOTOPOU OOYydYarOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOUW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU [IPEIYCMOTPEHO UCIOIb30BAHUE B JICKIU-
OHHBIX M yYEOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENCH IJIs1 yIAJIEeHHOTO TPOCMOTpa.

[Ipyn oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IBUTaTEJbLHOI0 ANNAPATa HCIOJBb3YIOTCS
aIbTEPHATUBHBIC YCTPONCTBA BBOJAA MH(GOPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBA MpHeMa/mepenadn
yueOHOl mH(pOpPMAIMK B JTOCTYNHBIX (OpMax I CTYJACHTOB C HapYyHIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIbHOW CUCTEMBI OOYUSHUS JIJIS JIFOJICH ¢ MHBAIHTHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
‘DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJILHBIC 3aAaHWA, UCIIOJIB3YEMBIC 11 OLICHKU Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEJICH B MPUIIOKEHUH K paboueil mporpaMmme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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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
TIK-1 CIIOCOOHOCTBIO K aHAJIM3Y MOCTaBICHHOM 3a1a- | JloJbKeH 3HaTh MeXaHU3MBbI TIOTJIOIICHUS
9H HCCIICIOBAaHUI B 00JIaCTH (POTOHUKH U OTTO- | CBETA U MEPEJaud SJHEPT UM, 3aKOHOMEPHO-
nH(pOpMATHKH CTH HarpeBa 1 Ja3epHOTO pa3pyIICHUSI

MOTJIOUIAIOIIUX MaTepUaIoB; MEXaHU3MbI
ONTHYECKOT0 MPO00s IPO3PAYHBIX CPE/T;
3HATh METOJIbI 00Pa0OTKH U aHAIH3a HH-
(dbopmanuu B ypaBHCHUSIX C YACTHBIMU
MIPOU3BOHBIMU TPUMEHUTEIBHO K TIPOLIeC-
caM B3aUMOJICHCTBHS ONITHYECKOTO U3ITy-
YCHMS C BEIICCTBOM; 3HATh METOJIEI MaTe-
MaTHYECKOro aHaJIM3a IIOCTaBJICHHOM 3aja-
YH UCCJIEIOBAaHUH B MPOIIECCAX B3aUMO-
JIEACTBHSI ONITUYECKOTO M3TyYEHHUS C BEIlle-
CTBOM; ;

JloikeH yMeTh CTpOUTh MaTeMaTUUECKUE U
(bu3HYECKHe MOJIEIIH MTPOLIECCOB B3aUMO-
JIENCTBUSA CBETOBBLIX BOJIH C BEIIECTBOM C
MOCJIEAYIOIIUM MPUMEHEHUEM 3TUX MOJIe-
Jel 11 pa3pabOTKU M UCCIICIOBAaHUI
YCTPOUCTB POTOHHUKH; MOACTUPOBATH pe-
aJbHBIC MPOIIECCHI B3aUMOCHCTBUS OTTH-
YECKOro M3J1y4YeHUs C BEIIECTBOM KaK Kpa-
€BbIC 3a]1a4H ISl YPAaBHCHUM B YaCTHBIX
MIPOU3BO/IHBIX; YMETh MMUCATh MAKPOCHI JJIs
CaMOCTOSITEJIEHO pa3paboTaHHBIX MPO-
IPaMMHBIX TIPOIYKTOB; ;

JloimkeH BiaseTh COBPEMEHHBIMU TOIX0/a-
MU U METOJIMKAM MOCTPOEHUS MaTeMaTH4e-
CKHX U (PM3UYECKUX MOJIEJICH MPOIEeCCOB
B3aMMOJICHCTBHS CBETOBEIX BOJIH C BEIIC-
CTBOM C TMOCJIEAYIOIIUM MPUMEHEHHEM
ATHX MOJIENICH I Pa3pabOTKH U UCCIIE0-
BaHHUH YCTPOUCTB (POTOHUKH; METOAAMHU
pelieHus: ypaBHEHHI B YaCTHBIX MPOU3BO/I-
HBIX JIJISl TEOPETUUCCKHUX U MTPAKTUICCKHUX
3aJ1a4 C MCII0JIb30BaHUEM UH(POPMAITOH-
HBIX, KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIAICTh
CTaHJapTHBIMU MTAKETaMH aBTOMAaTH3UPO-
BaHHOTO IPOCKTHUPOBAHUSI.

[IK-2 TOTOBHOCTBIO K MAaTEMATUYECKOMY MOZIEIUPO-
BaHMIO TIPOIIECCOB U 0OBEKTOB (DOTOHHUKHU U
onTonH(pOPMATHKH, UX UCCIICAOBAHHIO Ha Oaze
CTaHJAapPTHBIX ITAKETOB AaBTOMATU3UPOBAHHOTO
MIPOEKTHPOBAHUS 1 CAMOCTOSATENIBHO pa3pado-
TaHHBIX POTPAMMHBIX MPOTYKTOB

OOmye XapaKTepUCTHUKU TMOKa3aTeleld M KPUTEPHEB OLCHWBAHMS KOMIIETEHIIMH Ha BCEX dTarax
NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

ITokazarenu u 3HaTH YMmeTh Bnanets
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KpUTEpUU

OTinuHO (BBICOKHI
YPOBECHB)

Ob6namaer (hakTUYECKUMU
¥ TEOPETHYCCKUMHU 3HAHU-
SIMHU B TIPEJIeNIax u3ydae-
MO# 00J1aCTH C TOHUMAaHH-
€M I'paHull IPUMCHHUMOCTHU

Ob6namaer Auama3oHOM
NPAKTHYCCKUX YMEHHH,
TpeOyeMbIX /Ui Pa3BUTHUS
TBOPYECKHX PEIICHUH, a0-
CTparupoBaHus MpoodIeM

KonTponupyer padory,
IIPOBOJIUT OLIEHKY, COBEP-
LICHCTBYET JEHCTBHUA pa-
00TbI

Xoporo (6a30BbIi

3HaeT (paKThl, IPUHIIHIIHI,

O6J1az(aeT JAHUAaIia30HOM

BepeT OTBCTCTBCHHOCTH 34

3aaa4

YPOBEHB) MIPOIIECCHI, OOIIHE MOHSA- | TPAKTHYECKUX YMEHUH, 3aBepIleHHE 3a1a4 B HC-
THS B IIpeJieNiaX u3yyae- | TpeOyeMBbIX JJIsl pelieHusl | CIeI0BaHuH, IpHucrocad-
MOH 007acTH OIIPEEIEHHBIX IPOOJIeM B | TMBACT CBOE TOBEJICHNE K

00JIaCTH UCCIIEIOBaHUS 00CTOSITEIHCTBAM B pellie-
HUU TpobIeM

VYaosnerBoputenb- | Obnagaer 6a3oBeiMu 00- | OGsagaeT OCHOBHBIMU PaboTaer npu npsimom Ha-

HO (ITOPOTOBBIN LUMU 3HAHUSMU YMEHUSIMH, TpeOyeMbIMH | OJIFOJCHUU

YPOBEHbB) IS BBITTOJTHEHUSI IPOCTHIX

ONTOMH(POPMATUKH.

2 Pean3anuss KOMIETeHIHM I

2.1 Komnerenuusa IMK-1
[TK-1: cmocoOHOCTBIO K aHalIM3y MOCTABICHHOW 3aJjaud HUCCIEeNOBaHM B 00nacTH (POTOHUKH U

s hbopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl GopMUpOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U MCHOJIb3yeMbl€ CPEJICTBA OLICHUBAHUS Ipes-
CTaBJIeHBI B Tabnu1e 3.
OPMHUPOBaHUSI KOMIIETECHIIMH U UCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Tadmmua 3 — Draresl

CocTasn

3HaTh

VYMmeTh

Bnanets

Copeprxanue dTa-
OB

MCEXAaHU3MBI ITOTJIOICHU A
CBETa W Mepeavu YHep-
T'HH; 3aKOHOMEPHOCTH Ha-
TpeBa U JIa3epHOTO pa3py-
IICHHSI ITOTJIONIAFOIINX Ma-
TEPHUATIOB; MEXaHU3MBbI OTI-
TUYECKOTO MPoOOs Mpo-
3pavHBIX CPE;

CTPOUTHh MaTEMaTHICCKUE
1 pU3NYECKUE MOJIENU
MPOLECCOB B3aUMOJEH -
CTBUS CBETOBBIX BOJIH C
BEIIIECTBOM C TTOCJIETYIO-
LIUM IPUMEHEHUEM ITUX
Mojenel 1 pa3paboTKu
Y UCCIIEIOBAHUI
YCTPOUCTB (POTOHUKH;

COBPEMEHHBIMH TTOIX0/1a-
MU U METOJIMKaM MOCTpOe-
HUS MaTeMaTHYCCKUX U
¢buznyeckux Mozaenei
MPOLECCOB B3aUMOJEH-
CTBUSL CBETOBBIX BOJIH C
BEIIIECTBOM C MOCJIEYIO-
UM IPUMEHEHUEMITUX
Mojeniel 1 pa3paboTKu
U UCCIIEIOBAHUIN
YCTPOUCTB (POTOHUKH,

Bunap! zanstui

* VHTepakTUBHBIE MPAK-
TUYECKHUE 3aHATUS;

* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTEepaKTUBHBIE JIEK-
L1H;

* IlpakTnueckue 3aHs-
TUS;
 JlaGoparopHbie pabo-
THI;
o Jlekuuu;

* CamocrosTenbpHas pa-

0oTa;

* HHTEepaKTUBHBIE MPaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* VHTepakTHBHBIE JIEK-
LUH;

* [IpakTnueckue 3aHs-
THUS;
* JlaboparopHsie pabo-
THI;
e Jlexumu;

* CamocTosiTenbHas pa-

ooTa;

* lHTEepaKTUBHBIC NIPAK-
TUYCCKUC 3aHATUA,

* lHTepaKkTUBHBIC 1a00-
paTopHbIC 3aHSITHS,

» JlabGopatopHsbie pabo-
THBI;

* CamocTosTenbHas pa-
0oTa;

Hcnons3yemslie

* Ortuer no nabopatop-

* Oruer no 1aboparop-

* Ortuer no nabopatop-

CornacoeaHa Ha noptane Ne 17135

17



CpelcTBa OIlEHWBA- | HOM paboTe; HO¥ paboTe; HOM pabore;
HUS * JlomaliHee 3aJjaHueE; » JlomarnHee 3ajlaHue; * JlomalHee 3aaHue;
* Omnpoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHSIX; * 3auer;
* Konucnekt camonoaro- | * KoHcrekt camomoaro-
TOBKU; TOBKU;
* 3auver; * 3auver;
DopMyIMpoOBKa MOKa3aTeIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
onmie 4.
Tabmuma 4 — ITokazarenau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax
CocTasn 3HaTh VYMeTh Bnanerts
OtinyHO * OO6nanaer akTuue- * CTpOUTb MaTeMaTHye- | * COBPEMEHHBIMHU IIOJXO-

(BBICOKHI YPOBEHB)

CKHMH U TCOPETHYCCKH-
MH 3HAHHSIMHU O MEXaHU3-
Max ITOIJIOIIEHUS CBETA U
nepeauu SHEPTUH ;

* oOsamaeT GaKTUUCCKHU-
MH ¥ T€OPETHYCCKUMU
3HAHUSIMH O 3aKOHOMEp-
HOCTSIX HarpeBa M Jjasep-
HOTO pa3pyIICHUS MOTJIO-
HIAFOIINX MaTePHAJIOB;

* oOmamaer GpaKkTUIECKU-
MH ¥ TE€OPETHYCCKUMU
3HAHUSIMHU O MEXaHU3MaX
ONTHYECKOTO TIPO0Os
MIPO3PAYHBIX Cpef ;

ckue u pu3nYecKue Mo-
JIEJIA IIPOLIECCOB B3aUMO-
JEHCTBUS CBETOBBIX BOJH
C BEILIECTBOM C I1OCIIETY-
IOLUM MPUMEHEHHEM
ATUX MOJEJIEN I pa3pa-
OOTKHU U HCCIeI0BaHUI
YCTPOMCTB (JOTOHUKH;

JaMH ¥ METOJTMKaMU T10-
CTpOEHUSI MaTeMaTH4e-
CKUX U (PU3UYECKUX MO-
JIeTIer IPOLECCOB B3au-
MOJICIICTBHS CBETOBBIX
BOJIH C BEILIECTBOM C I10-
CJIEYIOIIUM IPUMEHEHHU-
€M ITUX MOZEIIEH JUIs
pa3paboTKu U Hccie10Ba-
HUI yCTPOUCTB (POTOHH-
KU;

Xoporto (6a30BbIH

* 3HaeT NPUHIIMIIBL,IPO-

¢ CTPOMTH MareMaTH4C-

¢ COBPEMCHHBIMH ITIOOXO-

CBETa W MepeIayn dHEep-
TUU;

¢ oOmazaer 0a30BLIMU
OOIIMMU 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX Harpena
1 JIA3epHOTO pa3pyIICHUS

BBIX BOJIH C BEIIECTBOM,

ypOBeHB) LIECCHL, OOIIME IOHATHA O | CKHE U qmanecxne MO- JaMy 1 METOJUKAMHU I10-
MeEXaHN3Max MOIVIOIEHNsI | JEIU IIPOLIECCOB B3aUMO- | CTPOCHHUS MaTeMaTH4ye-
CBETa U Iepeaaun dHeEpP- JEHCTBUS CBETOBBIX BOJIH | CKHX M (PHU3UYECKUX MO-
Uy, C BEILIECTBOM C TOCIIeqy- | JAeJel MpoIecCoB B3au-
* 3HAET MPUHIUILLIPO- | IOLUIUM IPUMEHEHUEM MOJCHCTBHS CBETOBBIX
1[ECChI, OOLIUE MOHATUS O | ITUX MOJEJIEH I UCCIIe- | BOJIH C BEILECTBOM;
3aKOHOMEPHOCTSX Harpe- JIOBaHMM;
Ba U Ja3€pPHOTO pas3pyle-
HHUS IMOTJIOIAOMINX Ma-
TEPUAJIOB;
* 3HaeT NPUHIUIIBLIPO-
LIECCHI, OOIIHE TTOHSATHS O
MEXaHU3MaX OITUYECKO-
ro npo0os Npo3payHbIX
cpen;
VYrnosnerBoputenbH | * Ob6namaer 6a30BEIMU * CTPOUTH MaTeMaTHye- * METOAUKAaMHU IIOCTPOE-
0 (moporossIit OOIIMMH 3HAHUSIMU O ME- | CKHE MOJICJIH MPOIECCOB | HHUS MAaTEMAaTHYECKUX U
ypOBeHI:) XaHHU3Max IMOIJIOIIECHHUS B3auUMOJEHUCTBUS CBETO- (I)I/ISI/I‘-IGCKI/IX MoJenen

MPOIIECCOB B3aUMO/ICH-
CTBHS CBETOBBIX BOJIH C
BEISCTBOM ;
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MOTJIONIAIONINX MaTepra-
JIOB;

Tabmuna 5 — Drarnsl

2.2 Komnerennus ITK-2

[1K-2: TOTOBHOCTBIO K MaTeMaTHYECKOMY MOJEIMPOBAHHUIO MPOIECCOB U OOBEKTOB (DOTOHUKH H
onTOMH()OPMATHKH, UX MCCIICOBAaHUIO HAa 0a3e CTaHIaPTHBIX MAKETOB aBTOMATH3HUPOBAHHOTO ITPOCKTHPO-
BaHUS U CAMOCTOSITEILHO Pa3pabOTaHHBIX TPOrPAMMHBIX MTPOYKTOB.

Jlnst hopMuUpOBaHUS KOMIIETECHITMN HEOOXOIUMO OCYIIECTBUTH PSII ATAIMOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINH, HpI/IMeHSIeMBIG IJIA OTOIr0 BUIOBI 3aH$ITI/II>'I )41 I/ICHOJIB?;yeMI)Ie Cpel[CTBa OILICHHUBAaHUA Hpea-
CTaBJICHBI B TAOJIHUIIE 5.
OpMI/IpOBaHI/ISI KOMIICTCHIIUU U I/ICHOJII)?;yeMI)Ie Cpel[CTBa OILICHHUBAaHUA

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

MeTOzbl 00pabOTKH U aHa-
nau3a uHpOpMaLnU B ypaB-
HCHUAX C YaCTHBIMU
HPOM3BOJHBIMH ITPUMEHU-
TEJILHO K MpOIeccaM B3au-
MOJEHCTBUS ONTHYECKOTO
U3JTy4EHUS C BEIIECTBOM;
3HaTh METO/IbI MaTeMaTH-
YEeCKOro aHaJln3a MOCTaB-
JIEHHOM 3aJjauMl uccleno-
BaHMI1 B ITpoLieccax B3au-
MOJEHUCTBUS ONTHYECKOTO
U3JIy4EHUS C BEIIECTBOM

MOJIETUPOBATh peabHbIE
MPOLIECCH B3aUMOICH -
CTBHSI OIITUYECKOTO U3ITY-
YEHUsI C BEIIECTBOM KakK
KpaeBbl€ 3a7a4u JUI ypaB-
HEHUH B YaCTHBIX IPOU3-
BOJHBIX; YMETh NMCAaTh Ma-
KPOCHI JIJIsl CAMOCTOSITEINb-
HO pa3paboTaHHBIX MPO-
rpaMMHBIX IPOTYKTOB

METOJJaMH pEIIECHUs ypaB-
HEHUU B YAaCTHBIX MTPOU3-
BOJIHBIX JJIs1 TEOpETHYE-
CKHX U IPAKTUYECKHX 3a-
Jla4 C UCIOJIb30BaHUEM
MH(GOPMAITMOHHBIX,
KOMITbIOTEPHBIX TEXHOJIO-
TUil; BJIaJI€Th CTAH/1aPTHBI-
MU [IaKe€TaMH aBTOMAaTH3H-
POBaHHOT'O MPOEKTUPOBA-
HUS.

Bunwl 3austuit

* VHTepaKkTUBHBIE MPAK-
TUYECKUE 3aHATUS;

* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LUH;

* IlpakTnueckue 3aHs-
THUS;

» JlaGopatopHble pabo-
THBI;

e Jlekuuu;

* CamocrosTenbHas pa-
oora;

* HHTEepaKTUBHBIE MpaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* lHTepakTUBHBIC 1a00-
paTOpHbIC 3aHATHS;

* JlaboparopHbie pabo-
THI;

* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Ortuet o nabopatop-
HOI paboTe;

* Omnpoc Ha 3aHATHSX;

* KoHcnekT camororo-

* Ortuer no naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHIX;

* KoHcmekt camomnoaro-

* Ortuer o naboparop-
HOM pabore;
e 3auer;

TOBKU; TOBKU;
e 3auer; * 3auer;
DopMyIMpOBKa MOKa3aTeJIe U KPUTCPUEB OICHWBAHUS JAaHHOW KOMIICTCHIIMU MPHUBEICHA B Ta-
omuie 6.
Tabmuma 6 — [Tokazareau M KpUTEPHUH OICHUBAHMSI KOMIIETEHIIMH Ha dTanax
CoctasB 3HaTH YMmeTh Bnanets
OTinvyHO * 3HATh METOJBI MaTEMa- | * YMETb MOJACIHUPOBAThH * CBOOOJIHO ¥ TBOPYECCKH

(BBICOKUI YPOBEHbD)

TUYECKOT0 MOZEIHPOBA-
HU$l, 00pabOTKM U aHAJIU-

pa3IMYHbIE MPOLIECCHI
B3aMMOJIENCTBUSA ONITUYE-

peliaTh ypaBHEHHS B
YACTHBIX MTPOU3BOIHBIX
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3a MH(OpMaIUU B ypaB-
HEHMSX C YaCTHBIMHU
MIPOU3BOIHBIMU TPH OTIH-
CaHWU IPOLIECCOB B3aU-
MOJIEHCTBHS ONITUYECKO-
TO U3JIyYEHHUS C BEllle-
CTBOM;

* 3HAaTh METOJLI MaTeMa-
THYECKOr'0 aHaJIN3a I0-
CTaBJICHHOM 3aJauu HcC-
CJIEJOBAaHUI MPU OIHCA-
HUU MPOLIECCOB B3aUMO-
JIEUCTBHUS OIITHYECKOTrO
U3JIy4E€HHS C BEIIECTBOM;

CKOT'0O M3JTy4eHUs C Bellle-
CTBOM Kak KpaeBbI€ 3a/1a-
YM JIJIs ypaBHEHUH B
YaCTHBIX TPOU3BOJIHBIX;

* yYMETh MHCaTh MaKpO-
CBI U OCYIIECTBIIATH B3a-
MMOCBSI3b (DAMIIOB 1JIs
CaMOCTOSITENILHO pa3pa-
OOTaHHBIX MMPOTPAMMHBIX
MPOAYKTOB;

JUJIS TEOPETUYECKUX U
MPAKTUYECKUX 3374 C
IIUPOKUM UCIIOJIb30BAHMU-
€M CTaHJapTHBIX U MPO-
JIBUHYTBIX KOMITBIOTEP-
HBIX T€XHOJIOTHI;

* CcBOOOJIHO M YBEPEHHO
BJIAJICTh CTAHAAPTHBIMU U
MPOJABUHYTBHIMU IPO-
rPAMMHBIMH MaKeTaMU
ABTOMAaTU3HPOBAHHOTO
MIPOEKTUPOBAHMS;

Xoporto (6a30BbIH

¢ 3HAThb MCTOIbI o6pa-

®* YMCTb MOACINPOBATH

¢ BJIaJACTh METOAAMH pPEC-

YaCTHBIMH MPOU3BOIHBI-
MU,

* 3HAaTh METOJbLI MaTeMa-
THYECKOr'0 aHaJIn3a I0-
CTaBJICHHOM 3a1aun HC-
CJIEJOBAaHUI MPU OIHUCA-
HUM MPOIIECCOB B3aNMO-
JIEUCTBHS ONITHYECKOTO
W3JIyYEHHUS C BEIIECTBOM;

CKOI'0 U3JIy4EHHUS C Belle-
CTBOM, IIPEJICTABJICHHBIE
KaK KpaeBbl€ 3aJ1au JUIst
YpaBHEHUI B YaCTHBIX
MIPOU3BO/IHBIX;

YPOBEHb) 00TKHM U aHanu3a UHGOP- | THUIOBLIE MPOIIECCHl B3au- | IIEHUS ypaBHEHUH B
Maliy B ypaBHEHUSIX C MOJEHCTBUS ONTUYECKO- | YACTHBIX MPOU3BOAHBIX
YaCTHBIMU IIPOU3BOAHBI- | T'O U3JIyUCHHS C Belle- JIA TEOPETUYECKUX U
MU IIPU OIIMCAHUU IIPO- CTBOM KaK KpaeBhI€ 3aJa- | IIPAKTUYCCKUX 3a7a4 C
LIECCOB B3aMMOJACUCTBUS | YU JUIsl ypaBHEHUU B HCIOJIb30BAHUEM CTaH-
ONTHUYECKOI'O U3JIyUYEHUS | YaCTHBIX IPOU3BOIHBIX; JapTHBIX KOMIIBIOTEPHBIX
C BEIIECTBOM,; * YMETh IHCaTh MaKpo- TEXHOJIOTU;
¢ 3HATb MCTOAbI MaTCMa- ChI JJJI1 CAMOCTOSTECIIPHO ¢ YBCPECHHO BJIAACTH
THYECKOI'0 aHajau3a I1o0- pa3paboTaHHBIX MPO- CTaHJAPTHBIMU ITaKeTaMH
CTaBJICHHOM 3a/1a4y UC- I'paMMHBIX IPOJTYKTOB; aBTOMATU3UPOBAHHOTO
CJIeI0BAaHUM NP ONHca- MPOCKTUPOBAHUA ;
HUM IPOIECCOB B3aUMO-
JIEHCTBUSI ONITUYECKOTO
HU3JIy4YE€HUS C BEIIECTBOM,

VYnoBieTBOpUTEIbH | * 3HATh METOBI 00pa- * YMETh MOJCIHPOBATH * 1oJ HaOMIoIeHHEM

0 (IOpPOroBbIi 00TKHM U aHanmu3a HHGOP- | peanbHBIC MMPOLIECCHI B3a- | BJIAJIETh METOIAMU pellie-

YPOBEHB) MalMy B YpaBHEHHSX C MMOJIEUCTBUS ONTHYE- HUSl YpAaBHEHUH B 4acCT-

HBIX MPOU3BOAHBIX IS
MPAKTUYECKUX 3a7a4 C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIO-
TH;

* BJAJETh CTAHIAPTHHI-
MM IIaKE€TaMH aBTOMAaTH-
3UPOBAHHOIO MMPOEKTUPO-
BaHUS;

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jis peanuzanuy BhILIENEPEUUCICHHBIX 3a/1a4 00y4eHHs! UCIOJIb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM UHBIE MaTepHajIbl, HEOOXOIUMBbIE /ISl OLIEHKU 3HAHWM, yMEHU, HaBBIKOB U (WJIM) OIBITA JIe-
ATEIbHOCTH, XapaKTEPU3YIOIIUX ATanbl (OpMHUPOBaHMS KOMIIETEHIMH B MpoOliecce OCBOEHHUs 00pa3oBa-
TEJIBbHOM IPOrpaMMBl, B CIEAYIOLIEM COCTABE.

3.1 Bonpochbl HA cAMONIOATOTOBKY

— Bpemennas u mpocTpaHCTBeHHasi [ucriepcuu PacnpocTpaHeHne CBETOBOTO UMIYJbCA B JIUC-
neprupytouieil cpene. Paccessnue cBeta HaBenennas aHM30TPOIUS: ANIEKTPO- U MarHUTOONITUYECKUE (-
(1)GKTI>I OTpa)KeHI/IC CBC€Ta OT MOBCPXHOCTU MCETAJLJIA. ypaBHeHI/ISI IJId aMIINIUTyA CBA3aHHBIX BOJIH. Cka-
JISIpHBIE YKOPOYEHHbIe ypaBHeHUs [Ipubmimkenus 3a1aHHON HHTEHCUBHOCTU | 3a7aHHoro noiyis Camodo-
KYCHPOBKa CBCTA. dusngeckue MPUHIHUIIBI JTA3€PHOI'0 TCPMOAACPHOIO0 CUHTEC3a. CBCpXCI/IJIBHBIe CBCTOBBIC
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I10JIA.

3.2 TeMbI TOMAIITHUX 3aJaAHHUI
— VYpaBHenuss MakcBemia. Bexkrop nomsipuzanuu. OcHOBHOE MarepuaibHOe ypaBHeHue. Hemu-
HeiHas mossipu3alysi B BOJTHOBOM ypaBHeHHMU. ONTHUYECKash aHU30TPONHS M OCHOBHBIE I(PQEKThI Kpu-
ctajoonTuku. CTpyKTypa CBETOBOI BOJIHBI B aHU30TPOIIHOM KpHcTajuie. MIHTerpansl ABMXKEHUs JUIs Tre-
Hepaluy BTOPOH rapMoHuKU. [IpubmkeHus 3aJaHHOM MHTEHCHUBHOCTU M 3aJaHHOTO mojs ['eHeparus
cyMMapHoO# yacToTsl. [loBbiieHne yacToTel BBepX (aHkoHBepcus). [lapamerpuueckoe ycunenue. Cepx-
CUJIbHBIE CBETOBBIE 1OJI1. CHMMETPHS KPUCTAJLIOB.

3.3 TeMbl OIPOCOB HA 3AHATHAX
— VYpaBuenus Makcseiia. Bekrop nossipuzanuu. OcHOBHOE MaTepuaibHOe ypaBHeHue. Pacnpo-
CTpPAaHEHHE CBETOBOIO MMITyJIbca B nucneprupyrouieit cpeae. @opmyiel Openens. [[BoitHoe myuenpenoMm-
JICHUE CBETa Ha IPaHMIIE C AaHU30TPOIHON cpeoil. IHTerpanbl ABMKEHUS U1 TeHEPALMKY BTOPOM rapMo-
HuKkHd. ['enepanus cymmapHo# yactotsl. [lapamerpuueckoe ycunenue. I[lapamerpudeckas renepanus. Or-
TUYECKUI Harpes norouatoniei cpenpl. KBagparnuHo- u KyOMYHO HETMHEHHBIE KPUCTAILIIBL.

3.4 Tembl 1200paTOPHBIX padoT
— MopenupoBaHue pacipoCTpaHEHUSI CBETOBBIX ITYYKOB B HEIMHEWHBIX Cpelax
— DQPeKTUBHOCTH TeHEepalliy BTOPOH TAPMOHUKH OTPAaHUYCHHBIMH ITy4YKaMH CBETa
— MonenupoBaHue napaMeTpUUECKON T'eHEpaluMyd CBETA B CPelax C KBAAPAaTUYHOW HEJIMHEUHO-
CTBIO
— MopenupoBanue paclpoCTPaHEHHUS CBETOBBIX ITYYKOB B OIITUYECKU HEOJHOPOIHBIX Cpeaax

3.5 3auér
— VYpaBHenus Makcsemia. Bektop nomspuzannn. OCHOBHOE MaTepualibHOE ypaBHeHHMe. Hemu-
HelHas MoJIsipu3alisl B BOJHOBOM ypaBHeHUHU. OTpajkeHUE U IMPEJIOMIIEHHE CBETa Ha TpaHMIIEe pasjerna
cpen. @opmyner Openens. Dpdexr bprocrepa. DpdexTrBHBIC HEMTUHEITHBIE KOAPDUITUSHTHI, BOJIHOBAS
pacctporika. IHTerpansl ABMKEHHUS 1)1l TEHEPAIMK BTOPOM TapMOHMKHU. [ eHepalusi CcyMMapHOW 4aCTOTHI.
[Tapamerpuueckoe ycunenue. [lapamerpuueckas renepanus. Pu3nyeckue NPUHLHUIIBI Ja3€pHOr0 TEPMO-
AJIEPHOTO CUHTE3A.

4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca 0Oy4eHHUST U PEIICHUs 3a/1ad 0OydeHHUs UCIOJIb3YIOTCS CIIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuaibl, ONpeaestonIie MPoLueaypbl OLICHUBAHUS 3HaHUN, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paGoueii mporpamMmel.

4.1. OcHoBHasI JUTEpaTypa
1. Ontuka : YyeOnoe nocodbue st By3oB / I'. C. Jlanncoepr. - M. : @usmaraut, 2006. - 848 c.
(nanmuuue B 6ubmmorexe TYCVYP - 30 3k3.)

4.2. JlonosHUTEIbHAS JJUTEpPaTypa
1. B3saumomelicTBHE ONTHYECKOTO M3Iy4YeHHUs ¢ BemecTBoM: yueOHoe nocodue / I1. 1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubauoreke TYCVYP - 89 5k3.)
2. Spus A., FOx II. OnTuyeckue BOJMHBI B KpUcTaiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmotexe TYCVYP - 5 3x3.)
3. Ilen W.P. [Ipunnumner HenuHeHOM ontuku. — M.: Hayka, 1989. — 557 c. (mHanuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHE MOCOOH s
1. BsaumopneiicTBHE ONTHYECKOrO U3TYYEHHUS C BEIIECTBOM: MeToIMuecKre yKa3aHus K MpaKTH -
YECKHUM 3aHATHAM IS cTyaeHToB Hanpasienus 210100.62 — "DnekTponuka n HaHodmekTponuka" / lep-
o6una B. B., Illamgapos C. M. - 2014. 16 c. [DnekrponHblii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, cBOOOTHBIA.
2. BsaumopeiicTBHE ONTHYECKOrO M3IYYEHHUS C BEIIECTBOM: MeToanYecKre yKa3aHus 10 caMo-
crostenbHOM pabore / Teiiko II. II. - 2012. 19 c. [DOnextpoHHblii pecypc] - Pexum pocryma:
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https://edu.tusur.ru/publications/1348, cBOOOAHBIIA.

3. MopenupoBaHue paclpOCTPAHEHUSI CBETOBBIX MTyYKOB B HEJIMHEHHBIX cpefax: Meroandeckue
yKazaHus K j1aboparopHsiM padortam / I'efiko I1. I1. - 2012. 11 c. [OnekTpoHHbIH pecypc] - Pexxum pocty -
na: https://edu.tusur.ru/publications/1352, cBOOOHBIHA.

4. MopenupoBaHue napaMeTpUIECKON TeHEPALIMY CBETA B CpPelax ¢ KBAAPAaTHYHON HEIMHEWHO-
CThIO : Meronuueckue yka3aHus K JlaboparopubiM padotam / T'eiiko I1. I1. - 2012. 14 c¢. [DnexkTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO0OHBIA.

5. DddexTuBHOCTH reHepaIuy BTOPO TapMOHUKH OTPAaHUYECHHBIMH MTyYKaMH cBeTa: MeToaude-
CKHe yKa3aHus K JiabopaTopHbiM padoram / ['efiko I1. I1. - 2012. 19 c. [DnexTponHsIii pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1349, cBoGOIHBI.

4.4. Pecypcsol cetu UnTepHer

4.4. ba3bl JaHHbIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOpazoBarenbHBIN IOPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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