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7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auet: 7 cemecTp

Tomck 2017

CornacosaHa Ha noprtane N2 17136



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
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

CornacosaHa Ha noptane Ne 17136 2



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

CamocTosiTenbpHas paboTa (Bcero) 36 36
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8

[TpopaboTka JIEKITMOHHOTO MaTepuaia 14 14
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 14 14
Bcero (0e3 ax3amena) 72 72
OO6m1ast TpyI0€MKOCTh 4 72 72
3aueTHble EquHuIb 2.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
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7 cemecTp
1 ®usnueckre OCHOBBI B3aUMOJAECHCTBUA 1 2 0 4 7 IIK-1, IIK-2
CBETa U BEILECTBA
2 PacnpocTpaHeHue CBETa B IMHEMHOM 1 2 0 4 7 ITK-1
HU30TPOIHOU cpenie
3 PacnpocTpaHeHue cBeTa B aHU30TPOII- 1 2 0 4 7 [K-1, T11K-2
HOU cpene
4 B3aumoJIeliCTBHE CBETA C TPaHULIEH 1 0 0 2 3 [1K-2
paszena cpen
5 HenuHenHo-0NTUYECKOE B3aUMOIEH - 2 6 2 8 18 |IIK-1, [IK-2
CTBHE CBETA C KPUCTAJTIAMU
6 I'enepanus BTOpOli ONITUYECKONU rapMo- 1 2 2 6 11 IIK-1, TIK-2
HUKH B KpUCTaJUIaxX
7 Jlpyrue HEIMHEUHO-ONTUYECKUE SIBJIE- 1 0 2 4 7 [K-2
HUS B KpUCTAJLJIaX
8 TemnoBoe AelicTBUE ONTUYECKOTO U3ITY- 2 0 0 1 3 [K-1, TIK-2
YEHUS Ha BEIIECTBO
9 B3auMoaencTBie CBEpXKOPOTKUX UM- 2 2 2 3 9 [IK-1, TIK-2
MyJIbCOB C BELIECTBOM
Hroro 3a cemectp 12 16 8 36 72
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Hrtoro

12 16 8 36

72

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKITUSIM)

Hazsanns pas3acioB

CO,Zle)KaHI/IC pa3aciioB IUCHUILIUHEI 110
JICKIHUAM

TpynoeMKocTsb,

dopmupyembie
KOMIIETEHIINU

7 cemecTp

1 ®usnueckre OCHOBBI
B3aUMOJICHICTBUS CBETA U BEIECTBA

YpaBHenus Makcpesuia. Bektop nossipu-
3auuu. OCHOBHOE MaTepHalIbHOE ypaBHE-
Hue. HenuHeliHas nonspusanus B BOJIHO-
BOM ypaBHEHUU. Moienii HETMHEMHOMN
nosisipuzanuu. Bpemennas u npo-
CTpPaHCTBEHHAsl TUCTIEPCUHI

—

Hroro

IIK-1

2 PacnipocTpaHeHune CBeTa B
JIMHEWHOUW U30TPOIHOM Cpeie

DnexTpoHHas Teopust nucnepcun Jlopen-
1a. Jlucnepcus u noroneHue CBeTa B
JINHETHOM M30TpOnHOM cpene. Pacmpo-
CTpaHEHHUE CBETOBOTO UMITYJIbCA B IUC-
neprupyromen cpene. Paccesnue csera

HUroro

[IK-1

3 PacnpocTpaHeHue CBeTa B
AQHU30TPOITHOU Cpenie

OnTHyeckasi aHU30TPOMUS M OCHOBHbBIE

s dexTs! KpuctaoonTuku. CTpyKkTypa
CBETOBOH BOJIHBI B aHU30TPOITHOM KpPH-
cTaye. DIUIMIICOU] ToKa3aTesnen mpe-
nomienus. ®opmyinel @penens. J{BoiiHoe
Jy4enpesoMIIEHHE CBETa Ha TPAHUIIE C
AHU30TPOIHOM cpenoi. HaBeneHnHas anu-
30TPOIHSL: JIEKTPO- U MATHUTOOINITUYE-
ckue P PexTh

Htoro

I1K-2

4 B3anmoJIeiCTBHUE CBETA C TPaHUIIEH
pasnena cpen

OTpakeHue U mpeIoMIIEHHE CBETa Ha
rpanule paszaena cpen. @opmynsl OpeHe-
1. Dddexr bprocrepa. OTpaxkenue cBe-
TAOT TIOBEPXHOCTH MeTaJlia.

HUroro

[1K-2

5 HennHelHO-OIITHYECKOE
B3aUMOJEHUCTBHUE CBETA C
KpUCTaJlIIaMHu

CummMmetpus kpuctauioB. KBagpatuuao u
KyOMYHO-HETMHEWHBIC KPUCTAIUTBL. D-
(heKTHBHBIC HETMHEWHBIE KO puIineH-
TbI, BOJIHOBAsI PACCTPOMKA. YpaBHEHUs
JUTS aMIUTUTY]] CBsI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUYCHHBIE yPaBHEHHUS

Hroro

IIK-1, TIK-

6 ['eHepanust BTOpO ONTHYECKON
TapMOHMKH B KpHCTaJLIax

I/IHTeraJ'II)I ABWKCHUSA IOJId TCHEPALUA
BTOpOﬁ rapMOHHKH. ABnanuTHdecKue pe-
IICHHA CUCTEMBI YKOPOUCHHBIX YPaBHC-

[IK-2
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HUH. DPHEKTUBHOCTH PEOOPa30BaAHUS
BO BTOpPYIO TapMOHUKY. [[pnOmkenus 3a-
JTAHHOW WHTCHCUBHOCTHU U 32JIaHHOTO

oJIst

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

I'eHepanust pa3HOCTHOM YacCTOTHI B TEpa-
reploBblii Auana3os. [lapamerpuueckoe
ycunenue. [lapameTpudaeckas reHeparys.
CamogoxkycupoBka cBera.

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

MeTaJlla JIa3epHbIM U3iydeHueM. Jlazep-
HBIM OT)KUT MOTYIPOBOAHUKOB. Pusnye-
CKH€ IPUHLHUIIBI JJAa3€PHOT0 TEPMOSIEP-
HOTO CHHTE3a.

Hroro 2
9 B3aumoieiicTBHE CBEPXKOPOTKUX CaepxcuibHble CBETOBBIE Nousd. HoBble 2 IIK-1, TIK-
HMMITYJICOB C BEIIECTBOM TEXHOJIOTHH Oazupyronmecs Ha pemroce- 2

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

HUroro

Hroro 3a cemectp 12

5.3. Paznennbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIINMH (TpeabIy IUMH)
U oOecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUNIIMHAMU
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmura 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBSI3H

Ne pa3nenoB gaHHON AMCLUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO U3yUEHHE
HaumMeHOBaHME TUCLUILIAH o0ecrieunBarouX U 00ecreunBaeMbIX JUCIUILIIUH

1 2 3 4 5 6 7 8 9

[IpeamecTByromMMe TUCITUATIIUHBI

1 HayuHo-uccnenoBaTenbcKas

+ -
pabota

2 OnTuveckue MeToIbl oopa-
060TKHM HH(pOpMaLUU

3 IIpakTHka 1Mo moJIy4eHHUIO
NePBUYHBIX POQeCcCHOHAIB-
HBIX YMEHUI 1 HaBHIKOB, B
TOM YHUCJIE TIEPBUYHBIX YMe- +
HUIl 1 HaBBIKOB HAy4HO-
HCCIIEI0BATENIbCKON JEATENb-
HOCTHU

[Tocnenyromue TUCHUIIITUHBL
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1 KorepenTHas ontuka u ro-
norpadus

+

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3YyYe€HUH TUCHUIIINHBI, U BUA0B 3aHATHH

CooTBeTCTBUE KOMIICTCHIIHHA,

MpeICTaBJICHO B Tabimiie 5.4

dbopMUPYEMBIX TIPpU H3YYCHHH JUCUUIUIMHBI, U BUIOB 3aHSATUI

Tabmura 5.4 — CooTBEeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHUH TUCITHILIH -

HbI

Bunrwl 3ansatuit

Kommerenimmn
Jlexun

@DopMBbI KOHTPOJIS

+ | IlpakTuyeckue 3aHATHS

+ | JlabopaTopHbie pabOTHI
+ | CamocrosrenbHas paboTa

JlomariiHee 3ananue,
Koncnekt caMonoAroToBkw,
OtyeT no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATUAX

[1K-2 + +

+ + KoncnekT caMonoaroToBky,
Ot4er no 1aboparopHoii pa-
6ote, Onpoc Ha 3aHATHAX

6. UaTepakTuBHBIe MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHHS

He npenycmotrpeno PYII

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuua 7. 1 — HaumenoBanue 1abopaTopHbIX padoT

3 =
3 ==
Z 25
O
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
2 2 £
> Sz
o Q Z
= o
7 cemecTp
5 HenuneliHo-onTnueckoe MonennpoBaHue pacipOCTPaHEHHUs CBeE- 2 [IK-1, IIK-
B3aMMOJICHCTBHE CBETA C TOBBIX IIYYKOB B HEJIMHEWHBIX Cpelax 2
KpHUCT MU
pucTaiia Hroro
6 I'eneparnus BTOpOii onTHYECKON D¢ hexkTUBHOCTH TeHepaIii BTOPOH rap- 2 IK-1
TapMOHMKH B KpHCTAJLIaX MOHMKH OIPaHUYCHHBIMU ITyYKaMU CBETA
Hroro 2
7 lpyrue HelnMHENHO-ONTUYECKUE MonenupoBaHue napaMeTpudeCcKomn reHe- 2 [1K-2
SBJICHUS B KpUCTAJLIaxX paluu cBeTa B cpesiax ¢ KBaJpaTuIHON
HEJIMHEHHOCTBIO
Hroro
9 B3aumojeiicTBHE CBEPXKOPOTKUX MonenupoBaHue paclipOCTPaHEHHUs CBeE- 2 [K-2
MMITYJIbCOB C BEILIECTBOM TOBBIX ITyYKOB B OIITHYECKH HEOHOPOI-
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HBIX Cpcaax

HUroro

Hroro 3a cemectp

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHSATHI (CEMUHAPOB)

Hazpanus pa3aciioB

HanmMeHnoBaHMe IPAKTUYECKUX 3aHATUN
(cemuHapoB)

TpynoeMKocCTsb,

q

dopmupyembie

KOMIIETCHIIN

7 cemecTp

1 ®u3nyeckue 0CHOBEI
BSaHMOHeﬁCTBHﬂ CB€TAa U BCIICCTBA

YpaBHeHus Makcsemia. Bekrop nossipu-
3anun. OCHOBHOE MaTepHalIbHOE YpaBHE-
Hue. Henunennas nossipusanus B BOJIHO-
BOM ypaBHEHUH. Mozienn HEMMHENHOMIO-
nspusauyu. Bpemennas u npo-
CTPAHCTBEHHAsl JUCIIEPCUU

[\

HUroro

[K-1,

2 PacnipocTpaHeHue CBeTa B
JMHEWUHOUW U30TPOMHOM Cpeie

DnexTpoHHas Teopust nucnepcun JlopeH-
1a. Jlucnepcus u NorioneHue CBeTa B
JIMHEHOU n30TpomnHOM cpene. Pacrpo-
CTpaHEHHUE CBETOBOTO UMITYJIbCA B JIMC-
neprupytoiieii cpeae. Paccesinue cBeta

Htoro

IIK-1

3 PacnipoctpaHeHue cBeTa B
AHU30TPOITHOMU cpenie

OnTryeckasi aHU30TPONUS U OCHOBHBIE
a¢¢exThl kpuctamuioonTuku. CTpykTypa
CBETOBOH BOJIHBI B aHU30TPOITHOM KpPH-
cTajuie. DIUTUIICOU] TTOKa3aTeseH mpe-
nomiteHust. Gopmynsl Openens

Hroro

IIK-1

5 HenuHenHo-0ONITUYECKOE
B3aUMOJEHCTBUE CBETA C
KpUCTAJUIAMU

D¢ dexTuBHBIC HETMHEHHBIE KOAPPHUIIH-
SHTBI, BOJIHOBAs pacCTPOiKa. YpaBHEHHS
JUISL aMILTUTY]] CBS3aHHBIX BOJIH. CKansp-
HBIE YKOPOUYCHHBIE YPaBHEHUS

WHTerpains! ABMKEHUS 111 TCHEPALUH
BTOPOI rapMOHUKH. AHATUTUYECKHUE pe-
IICHUSI CUCTEMBbI YKOPOUCHHBIX ypaBHE-
Huil. O dexkTuBHOCTH IPE0OPa3OBaAHUS
BO BTOPYIO TAPMOHUKY.

OnTHyeckuil HarpeB MOMIOIIANIIEN Cpe-
npl. UMIynbCHBIN HarpeB MOBEPXHOCTHU-
MeTaJlJIa JIa3epHBbIM U3JIy4€HUEM

Hroro

[K-2

6 I'eneparus BTOpOi onTHYeCKON
TapMOHUKHU B KpHCTAIIax

I'enepanus pa3HOCTHOM 4aCTOTHI B TEPA-
repuoBbIi Auana3oH. [lapamerpuueckoe-
ycuienue. [lapamerpruueckas renepanus

[K-2
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Utoro

9 B3aumojieiicTBHE CBEPXKOPOTKUX

HNMITYJIbCOB C BEIIECTBOM

CaepxcuiibHbI€ CBETOBbIE NOJs1. HoBBIE
TEXHOJIOTMH Oasupyroluecs Ha GpemMroce-
KYH/IHBIX UMITYJIbCaX.

[K-2

Hroro

Hroro 3a cemectp

16

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 - Bunbl caMmocToATeIbHON pabOThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIETCHIIMH
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenos 3 = @opMbI KOHTPOJIS
paboThI g s 2
=3 =
a <
~ S
7 cemecTp
1 ®dusznyeckrue OCHOBEI [ToaroroBka k mpakTuue- 2 TIK-1, JloMaiiHee 3aanue,
B3aUMOJICHCTBHSI CBETA M | CKMM 3aHSATUAM, CEMHUHA- [IK-2 Ornpoc Ha 3aHATHAX
BEIECTBA pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Utoro 4
2 Pacnpoctpanenue cBeta |[loaroroBka k npakTuye- IK-1 Koncnekt camonoaroron-
B JIMHEHHOM U30TPONTHON | CKUM 3aHSATUAM, CEMHUHA- ku, Onpoc Ha 3aHIATHUIX
cpene pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaa
HUtoro 4
3 Pacnpoctpanenue cBera |[loaroroBka k npakruue- IK-1, Koncnekr camonoaroros-
B aHU30TPOIHOM cperie CKHUM 3aHSATUSIM, CEMHHA- [1K-2 kH, Onpoc Ha 3aHATUSIX
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro
4 Bzaumoericteue ceeta | [IpopaboTka JIEKIIMOHHOTO [K-2 Koncnexr camonoaroros-
C TPaHHULIEH pazzena cpesl K Marepuala kH, Onpoc Ha 3aHIATHIX
Hroro 2
5 Henunelino-onruueckoe | Iloaroroska k mpakruye- 1 I1K-2, KoHcnekt camonoaroros-
B3aUMOJCHUCTBHEC CBETA C | CKUM 3aHSITHSIM, CECMHHA- TIK-1 ku, Onpoc Ha 3aHATHSIX,
KpUcTaJljlaMu pam Otuer no 1aboparopHoO
T
[ToaroroBka Kk mpaxkTuye- 2 pabore
CKHM 3aHSTHSAM, CEMHHA-
pam
IToaroroBka K npaxkTu4e- 2

CKHUM 3aHATHUAM, CCMHUHA-
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pam

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
Hroro
6 T'eneparust BTopoit [ToaroroBka k mpakTuue- 2 |1IK-2, Koncnexr camonoaroros-
ONTUYECKOW FapMOHUKH B | CKMM 3aHSATHSAM, CEMHUHA- [IK-1 kH, Onpoc Ha 3aHATHUIX,
KpHUCTaJIIax pam Otuer 1o 1aboparopHOH
[TpopaboTka JIEKITMOHHOTO 2 pabore
Marepuaia
OdopmieHre 0TYETOB 0 2
nabopaTopHBIM paboTam
Hroro
7 dpyrue HenMHEHHO- [TpopaboTka JIEKITMOHHOTO [1K-2 KoncnekTt camonoaroron-
ONTHYECKHUE SIBJICHUS B Marepuaia ku, Onpoc Ha 3aHATHUSIX,
KpHUCTaJlIax OQOPMICHHE OTHETOR 11O 2 OT6‘ICT no JabopaTtopHou
naboparopHbIM paboTam pabote
Utoro 4
8 TermoBoe nericTBue [TpopaboTka JIEKIIMOHHOTO [IK-1, Koncnekr camonoaroron-
ONTUYECKOrO M3JIyYeHUs] | MaTepualia [K-2 ku, Onpoc Ha 3aHATUSIX
Ha B TB
4 BCIICCTBO Hroro 1
9 B3aumojeicTaue [ToaroroBka Kk mpakTuue- 1 11K-2, KoHcnexT camonoaroros-
CBEPXKOPOTKHUX CKHM 3aHATUSAM, CEMHHA- [IK-1 ku, Onpoc Ha 3aHATHUIX,
HMITYJIbCOB C BELUIECTBOM | paM Otuer no 1aboparopHOn
IIpopaboTka JIEKIIUOHHOTO 0 pabore
Marepuaa
OdopmieHre 0TYETOB 10 2
J1abopaTOpHBIM paboTam
HUtoro 3
Hroro 3a cemectp 36
Hroro 36
10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCII€BA€CMOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. o MaxkcuMaJIbHBIN
o MakcuMaLHBIN MakcuMaLHEBIN
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
7 cemecTp
HomaniHee 3aganue 10 10 10 30
KoncmiekT camomoaroros- 12
10
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K1

Omnpoc Ha 3aHATHIX 12 14 14 40
OTuet no nmabopaTopHOii 6 6 6 18
pabote

Hroro makcumym 3a nepu- 32 34 34 100
on

Hapacratomum urorom 32 66 100 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannel Ha 1aTy KOHTPOJIbHOM TOUKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

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

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMALIMOHHOE O00ecneyeHHe TUCIMIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Omnruka : YuebHoe mocobue mist By3oB / I'. C. Jlanacoepr. - M. : @usmariurt, 2006. - 848 c.
(raymune B 6ubimoteke TYCYP - 30 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. BzaumoneicTBUE ONTHYECKOr0 M3JIydeHHUs ¢ BelecTBoM: yueOHoe nmocodbue / I1. I1. T'efiko. -
Tomck: TYCVYP, 2007. - 151 c. (manuune B 6ubmuorexke TYCVYP - 89 3k3.)
2. Spus A., FOx II. OnTuueckue BoiHbI B Kpuctaiuiax. - M.: Mup, 1987. — 616 c. (nanuuue B
oubmmoreke TYCVYP - 5 3k3.)
3. Ilen W.P. [Ipunuumner HenuHeiHOM onrtuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. B3aHMOHeﬁCTBHe OIITUYCCKOro U3JIy4C€HHU C BEUICCTBOM: MeTOHI/ILIeCKI/Ie YKa3aHHA K ITPAKTH -
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YEeCKHM 3aHATUAM IS CTyeHToB HanpasieHus 210100.62 — "Onexkrponuka u HaHosaekTponuka" / [llep-
omna B. B., Ilaamapor C. M. - 2014. 16 c. [DOnexkrponHnsiii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4089, nata obpamenns: 15.03.2017.

2. BzauMmopeicTBHE ONTHUYECKOrO M3IYy4YEHUS C BEHIECTBOM: MeETOoIMUYEeCcKre yKa3aHus 1Mo caMo-
crositenbHON pabote / Teiiko II. I1. - 2012. 19 c. [DnekrpoHHbIi pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1348, nara o6pamenus: 15.03.2017.

3. MopgenupoBaHue pacpoOCTPaHEHUsI CBETOBBIX ITYYKOB B HEIMHEHHBIX cpenax: MeTtonuueckue
yKkazaHus K jgaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DaexTponnsii pecypc] - Pexxum gocry-
na: https://edu.tusur.ru/publications/1352, nata obpamenus: 15.03.2017.

4. MoaenupoBaHue MapaMeTPUUYECKON TeHEpAIlUU CBETa B Cpelax ¢ KBaAPATUYHOW HEITMHEMHO-
cThiO : Meroauueckue ykazaHus K jabopatopusiM padoram / Ieiiko I1. I1. - 2012. 14 c. [DnexkTpoHHbII
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/1351, nara obpamenus: 15.03.2017.

5. DddeKTUBHOCTh TeHepaluy BTOPOY TAPMOHHUKH OTPaHUYCHHBIMU IMTyYKaMu cBeTa: MeTtoaude-
CKHe yKazaHus K jJabopatopHbiM padbotam / ['efiko I1. I1. - 2012. 19 c. [DnexkrpoHHBIH pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, nara obpamenus: 15.03.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHUE MOCOOHSI AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YKCIia WHBAIUAOB NPEJOCTABISAIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTPAHUUYEHUSM WX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJis1 JINI ¢ HAPYIIeHUSIMU 3PEHUSI:

- B (hopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJisl UL ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU opme.

JIJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOT0 ANNaparTa:

- B (hopMe FJIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Pecypcsol cetn UHTEpHET

12.4. ba3bl 1aHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U Tpedyemoe
NporpaMMHoe odecrneyeHue
1. OOpa3oBarenbHBIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUTINHBI
13.1. O61ue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHUI0 TUCIUTITHHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jl1s mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHAWBUYaJbHBIX KOHCYIbTALIUH, TE-
KYILEro KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTalluy UCIOJIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
HaJIAHbIE TOCOOMS B BUJIE NTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3JesiaM JTUCIHUILINHBI.

13.1.2. MaTepuajibHO-TeXHUYeCKOe obecrieyeHue I NPAKTHYECKUX 3aHATHI
Jliis mpoBeieHUs] MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCIIONb3yeTcs yueOHast ayauTopHsl, pac-
noJiokeHHast o agpecy 634034, Tomckas obmacts, . Tomck, Bepmmanna ymuia, 1. 74. CoctaB 060pyao-
BaHMs: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas -1 mt. iMeeTcst momMeneH st 1ist XpaHeHUs ¥ Ipo -
(UITAKTHYECKOTO OOCTY)KUBAHUS YI€OHOTO 000PYIOBaHNUS.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX padoT
st mpoBeieHUsT Ta0OPATOPHBIX 3aHATHH HUCIOJIB3yeTCs Y4eOHO-HCCIIeNOBATEIbCKAS BBIYMCIIH-
TeJbHas JJabopaTopusi, pacrojoxkeHHas 1o aapecy 634034, Tomckas obmacts, . Tomck, Bepmauna ymm-
ua, a. 74, ayn. 111.

13.1.4. MaTepuaJbHO-TEXHHYECKOE 0O0ecnedeHue I CaMOCTOATEIbHOH padoThl
st caMocTosITeNbHON pabOThI UCTIONIb3yeTCs yueOHasi ayauTopus (KOMITBIOTEPHBIN Kilacc), pac-
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nojoxeHHas o aapecy 634034, r. Tomck, yn. Bepmununa, 74, 1 stax, ayn. 111. CoctaB o6opynoBanus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMITbIO -
tepel noakmoueHbl k ceth MHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS

OcBoenue nucuuruivHbl guamMu ¢ OB3 ocymecTBIseTcs: ¢ UCMOJIb30BAaHUEM CPEACTB 0OydeHUS
00IIIEro U CIEIUAIbHOIO Ha3HAUCHUS.

[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHIIU-
BaIOIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JAPYIHUX TEXHUYCCKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHGOPMAIIMK B TOCTYIHBIX (hopMax ISl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJIBHOM CHUCTe-
MbI OOYYCHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKITMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00yd4arOTCs CTYACHTHI C HapYIIEHUEM CiyXa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOM JOCKOU, MYJIbTUMEIUHUHON CUCTEMOM.

[Tpu 0OyueHHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH IMOMOIIH BUICOYBEIMYUTENCH 711 yIAJICHHOTO ITPOCMOTPA.

[Ipu 0OyueHHM CTYIECHTOB ¢ HAPYUICHUSIMH ONOPHO-IBUIaTEJbHOI0 ANNAPATA UCIOJIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMKM MU JPyrue TEXHUYECKHUE CPEICTBA INpHUEMa/TIepeaadn
yaeOHOM WH(pOpMAIMU B JOCTYIMHBIX (opMax i CTYICHTOB C HApPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIBHOM CHUCTeMbl 0OYUEHUS VIS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOOBaHus K GOHY OLIEHOYHBIX CPE/ICTB M MeTOAMYECKHEe PeKOMEeHAalluH
@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIE 3a/laHMs, UCIIOJIb3yeMbIe JUIsl OLIEHKU chop-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUIIMHON KOMIIETCHIUHI IpU MPOBEACHUMU TEKYLIEH,
NPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBE/IEH B IPUIIOKEHUN K paboyell mporpaMme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMJIHOCTBIO HpeIIYCMOTpeHI)I JOINIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Ta6imnua 14 — JlonoJiHUTEJIbHBIE CPEICTBA OIEHMBAHMS IJIsI CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buasl 7onoaHUTENBHBIX OIEHOYHBIX q)OpMBI KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CPENCTB pe3yabTaToOB 00yUEHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymenussmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC IO TEPMHUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOAAMHM, UCXOJISI U3 COCTOSIHUS
MOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas GopMa IpeqoCcTaBlIeHUs 3aIlaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:
- B Ie4aTHOU (hopme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpUBaeTCsl JOCTYIHas (hopMa MpeaoCTaBICHUS] OTBETOB Ha 3a-
JaHWA, @ UMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS PE3yAbTATOB OOYUEHHs] MHBAIMJOB IO JUCLHILIMHE MPeIycMaTpUBaeT
npenocTaBieHue nHGopmarmu B hopMax, alanTHPOBAHHBIX K OTPAaHHUYSHHUSM UX 3I0POBbSI H BOCTIPUSTHS
UHpOpMaLUH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEoOX0aMMOCTH A1l OOYYAIOIIMXCS C MHBAIMAHOCTHIO MPOIEypa OLCHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
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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
YPOBEHD)

3HaeT (aKThl, MPUHIINIIGI,
MPOIIECCHI, OOIIINE TTOHS-
THUS B TIpeJieNiax u3ydae-
MOI¥i 00J1acTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JUIs peLIeHUs
OTIPEJICIICHHBIX TIPOOJIEM B
00JIaCTH UCCIIEIOBaHUS

bepet 0TBETCTBEHHOCTD 32
3aBepIIeHHE 33134 B HC-
ClJIeZIOBaHUH, MPUCTIOCA0-
JIMBAET CBOE TOBEJICHNE K
00CTOSITEIHCTBAM B pellie-
HUU TpobIeM

Y IIOBIIETBOPUTEIIb-
HO (TIOPOTOBBIN
YPOBEHbB)

O0namaer 0a30BBIMU 00-
IIUMH 3HAHUSIMU

O06nagaeT OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMU
JUISL BBITIOJTHEHUS IIPOCTBIX
3a1a4

PaGoraet npu npsimom Ha-
OJIFOICHUH

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

* [lpaktuueckue 3aHs-
THS;

» JlaGopatopHbie pabo-
TBI;

o Jlexnum;

* CamocrosTenbHas pa-
oora;

* IlpakTHueckue 3aHs-
THS;

 JlaGopatopHblie pabo-
TBI;

* Jlekuwmmu;

» CamocrosiTenpHas pa-
oora;

» JlaGopartopHbie pabo-
TBI;

* CamocrosTensHas pa-
OorTa;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Ortuet o nabopatop-
HOH pabore;

» JloMalHee 3aJaHHUE;

* Onpoc Ha 3aHATHUSX;

* Koncnekt camonosro-
TOBKH,

e 3auer;

* Oruer no 1aboparop-
HOU pabore;

» JlomarnHee 3a/1aHue;

* Omnpoc Ha 3aHATHSIX;

* KoHcmekt camomnoaro-
TOBKH,

* 3auer;

* Ortuet o nabopatop-
HOH pabore;

* JlomalHee 3agaHue;
e 3auer;
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DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMITIETCHIIMU HA Tanax

Cocras 3HaTh YmMmetrs Bnanets
OTInYHO * Oo6nanaet pakTHye- * CTPOUThH MaTeMaTH4e- | * COBPEMEHHBIMH IOXO-

(BBICOKUI YPOBEHbD)

CKHMH U TCOPCTHUYECKH-
MH 3HAaHHSIMHU O MEXaHU3-
Max IOIJIOIIEHUs CBETa U
nepeiaud SHEPIHH ;

* oOnanmaer paKkTUIECKU-
MU ¥ TE€OPETUIECKUMU
3HAHUSMH O 3aKOHOMEP-
HOCTSIX HarpeBa u Jia3ep-
HOTO pa3pyIICHUS MOTJIO-
HIAFOTIUX MAaTEePHAJIOB;

* oOsamaeT GaKTHUECKHU-
MU ¥ T€OPETUIECKUMU
3HAHUSAMHU O MEXaHH3Max
ONTHUYECKOro MPo0ost
MIPO3PaYHBIX Cpef ;

CKHUe 1 (PU3NYECKUE MO-
JICJTA TIPOIIECCOB B3aUMO-
JICHCTBHUS CBETOBBIX BOJH
C BEIIECTBOM C IOCIIE/TY-
IOIMM IPUMEHCHHUEM
STHX MOJICIICH IS pa3pa-
OOTKH M HCCIICOBaHUI
YCTPOMCTB (POTOHUKH;

JlaMU 1 METOJIMKAMH T10-
CTpOEHUSI MaTeMaTHue-
CKUX U (PU3UYECKHUX MO-
Jesield mpoLeccoB B3au-
MOJEHCTBHS CBETOBBIX
BOJIH C BEILIECTBOM C TO-
CJEIYIOIUM MMPUMEHEHHU-
€M 3TUX MOJeNel A
pa3paboTKu U UCCle10Ba-
HUH yCTPOUCTB (POTOHU-
KU;

Xoporio (6a30BbIi

* 3HaeT NPUHLMIIBL,IPO-

¢ CTPOMTH MareMaTH4C-

¢ COBPEMECHHBIMH ITIOOXO-

CBETa U Mepeaayu YHep-
TUH;

* o0OnamaeT 6a30BBIMH
OOIIMMH 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX HarpeBa
Y J1a3€pHOTO pa3pyIICHUs
MOTJIONIAIONINX MaTepra-
JIOB;

BBIX BOJIH C BEIICCTBOM,

YPOBEHbB) 1I€CChI, OOITUE TIOHITHSA O | CKUE U QU3HYECKHE MO- JaMd U METOAUKAMU I10-
MeXaHU3Max MOIIOIIEHUs | JEIH IIPOLICCCOB B3aUMO- | CTPOCHUS MaTeMaTU4de-
CBETa U Iepenayu dHep- JICHCTBHSI CBETOBBIX BOJIH | CKHUX M (PU3HYECKUX MO-
TUu, C BEILIECTBOM C IOCIENY- | AEJEeH IPOLECCOB B3au-
* 3HACT NPUHIUIIBLIPO- | IOIMM IPUMEHEHUEM MOJICHICTBHS CBETOBBIX
LIECCHI, 06]_]_[1/13 MOHATUS O | ITUX MOJACICH I UCCIIe- | BOJH C BCIICCTBOM,
3aKOHOMEPHOCTSIX Harpe- | [IOBaHU;
Ba U JIa3€pHOI0 pa3pylie-
HUJ MOTJIOIIAOIIUX Ma-
TEPHUATIOB;
* 3HaeT NPUHIIUIIBLIIPO-
LIECCHI, O0IIME TOHATHS O
MEXaHU3MaxX OITUYECKO-
ro TIPo0O0s MPO3PAYHBIX
cpen;
VYnosnerBoputenbH | © OOmamaet 6a30BBIMU * CTPOUTH MaTeMaTu4e- * METOAUKaMU IOCTpPOE-
o (HOpOFOBHﬁ OOILIMMH 3HAHUSIMU O ME- | CKHUE MOJIEIHU IIPOILECCOB HUA MAaTEMATHYECKUX U
YPOBEHbB) XaHU3Max MOTJIOIICHUS B3aMOJCHCTBHUS CBETO- bU3HYECKUX MOJIEeH

MIPOLECCOB B3aUMOJEH-
CTBHUSI CBETOBBIX BOJIH C
BEILIECTBOM ;

2.2 Komnerennus I1K-2
[1K-2: TOTOBHOCTBIO K MaTeMaTHYECKOMY MOCIMPOBAHUIO TPOIIECCOB U OOBEKTOB (DOTOHHUKHU H
ONTOMH(POPMATUKH, UX HCCIIEIOBAHUIO HA 0a3¢ CTaHJAPTHBIX TAKETOB aBTOMATH3UPOBAHHOTO MTPOCKTUPO-
BaHUS U CAMOCTOSTEIHFHO pa3pabOTaHHBIX IPOTrPAMMHBIX MTPOYKTOB.
st opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH P/ ATAMOB. DTarbl (HOPMUPOBAHUS
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KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'H:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTh

Braanern

ConepxaHue 31a-
OB

METOJIbI 00pPabOTKU U aHa-
nau3a uHpOpMAaLUHU B ypaB-
HEHUSAX C YaCTHBIMH
MIPOU3BOAHBIMU TPUMEHU-
TEJbHO K MpolleccaM B3au-
MOJIEMCTBHUS ONTHYECKOT'O
M3JIYYEHHUSI C BEIIECTBOM;
3HAaTh METOJbI MaTEMATH -
YEeCKOro aHajn3a II0CTaB-
JICHHOM 3aJja4il UCCIIeIO-
BaHMI1 B IIpoIeccax B3au-
MOJIEMCTBHUS ONTHYECKOT'O
M3JIYYEHHUSI C BEIIECTBOM

MOJIEJIMPOBATh peajibHbIE
MPOLECCHI B3aUMOICH-
CTBUS ONITUYECKOTO U3IY-
YEHHUsI C BELIECTBOM KaK
KpaeBbl€ 3a/1a4M JUJIsl ypaB-
HEHUI B YACTHBIX IIPOU3-
BOJHBIX; YMETh NHCATh Ma-
KpPOCBI 111 CaMOCTOSITEINb-
HO pa3paboTaHHBIX MPO-
rPaMMHBIX ITPOJTYKTOB

METOJIaMU PELICHUS ypaB-
HEHHUI B YACTHBIX IIPOU3-
BOJHBIX JIJIsl TEOpETUYE-
CKUX U ITPAKTUYECKUX 3a-
J1a4 ¢ UCIOJIb30BAHUEM
MH(POPMAITMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIO-
T'Uii; BIAAETh CTaHAAPTHBI-
MH [TAKETAMHU aBTOMAaTH3HU-
POBaHHOTO POEKTUPOBA-
HUSL.

Buner 3angaTuit

* IIpakTnueckue 3aHs-
TUS;

* JlaGoparopusie pabo-
THI,

e Jleknum;

* CamocTrosTenbHas pa-
0oTa;

* IIpakTnueckue 3aHs-
THUS;

* JlabGoparopusie pabo-
THI;

o Jlexnmu;

* CamocTosiTenbHas pa-
oora;

» JlabGopatopHbie pabo-
THI;

* CamocrosTrenbHas pa-
0oTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* Oryer o nmaboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHUSX;

* KoOHCIEKT caMOomnoAro-
TOBKU;

e Ortuer no naboparop-
HO¥1 paboTe;

* Omnpoc Ha 3aHATHSIX;

* KoHcnekrt camonoaro-
TOBKU;

* Ortuer no nabopatop-
HOM1 pabore;
* 3auer;

e 3auer; * 3ayer;
DopMynUpoBKa MOKa3aTeNleld U KPUTEPUEB OLCHUBAHMS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
omute 6.
Tabmuua 6 — Ilokazarenu U KpUTEpHUH OIICHUBAHMS KOMIIETEHIIMU Ha Tanax
Cocrtasn 3HaTH YMmeTh Bnanerts
OTinvyHO * 3HAThb METOblI MaTEMa- | * YMETb MOJAEINPOBAThH * CBOOOJHO M TBOPYECKHU

(BBICOKUI YPOBEHbD)

TUYECKOT0 MOJIETNPOBA-
HUSl, 00pabOTKU U aHAIIU-
3a uH(opmMaIuu B ypaB-
HCHHSAX C YaCTHBIMU
MPOU3BOIHBIMU MIPH OIH-
CaHUH TPOIIECCOB B3aH-
MOJICHCTBHS ONITHYECKO-
TO M3JIy4CHHUS C Bellle-
CTBOM;

* 3HATh METOJBI MaTeMa-
TUYECKOT0 aHaju3a Io-
CTaBJICHHOM 3a1a4d HC-

pa3IMYHbIE MPOLIECCHI
B3aUMOJIEMCTBHUS ONITHYE-
CKOI'O M3JIyYEHHS C Bellle-
CTBOM Kak KpaeBbl€ 3aja-
YU ISl YypaBHEHUN B
YaCTHBIX MTPOU3BOJIHBIX;

* yMETb MCATh MAKPO-
ChI ¥ OCYILIECTBIIATH B3a-
UMOCBSI3b (DaiiyioB JIst
CaMOCTOSITEJILHO pa3pa-
OOTaHHBIX MPOTPAMMHBIX
MPOIYKTOB;

pelaTh ypaBHEHUS B
YaCTHBIX MMPOU3BOTHBIX
JUIsL TEOPETUYECKUX U
MPAKTUIECKUX 33739 C
IMIMPOKKUM HCTIOJIb30BaHU-
€M CTaH/IapTHBIX | MPO-
JIBUHYTBIX KOMITBIOTEP-
HBIX TEXHOJIOTHI;

* CBOOOJIHO M YBEPEHHO
BJIaJICTh CTAHIAPTHBIMHU U
NPOJIBUHYTHIMU TPO-
TPaMMHBIMH TTaKETaMH

CJ'ICI[OBaHI/Iﬁ Ipu omnuca- ABTOMATU3HWPOBAHHOTO
HUHU IPpOIECCOB B3aUMO- IPOCKTUPOBAHMA,
IICIZCTBHSI OIITHYCCKOI'O
N3JIYUYCHUSA C BCIICCTBOM;

19
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Xoportmo (06a30BbIi | * 3HATH METOMBI OOpa- * YMETh MOJEIUPOBATH * BIJIAIETH METOAMHU pe-
YPOBEHB) 00TKHM U aHanu3a UHGOP- | THUIOBLIE MPOIIECCHl B3au- | IIEHUS ypPaBHEHUH B
Malli B YPaBHEHUSIX C MOJEHCTBUS ONTUYECKO- | YaCTHBIX MPOU3BOAHBIX
YaCTHBIMHU IIPOU3BOAHEI- | T'0 U3JIy4YEHUS C BEIlle- JUIST TEOPETUYECKUX U
MU IIPHA ONIMCAHUHU IIPO- CTBOM KaK KpaeBbI€ 3aJ1a- | IPAKTUYECKUX 3a7a4 C
LIECCOB B3aMMOJECHUCTBUS | YM JJIsI YPAaBHEHUU B HUCIIOIb30BAHMEM CTaH-
ONTUYECKOIO U3JIyYEHUSI | YaCTHBIX IIPOU3BOIHBIX; JApTHBIX KOMIIBIOTEPHBIX
C BEILIECTBOM; * yYMETh MUCATh MaKpo- TEXHOJIOTHH;
¢ 3HaATb MCTOIbI MAaTCMa- ChbI JJIs1 CAMOCTOSTECIIPHO ¢ YBCPECHHO BJIAACTH
TUYECKOIr0 aHaJINU3a I10- pa3paboTaHHBIX MPO- CTaHIApPTHBIMU ITAKETaMU
CTaBJICHHOM 3aIa4u HC- T'PaMMHBIX IIPOAYKTOB; aBTOMaTU3UPOBAHHOTO
CJIEJOBAaHUU IIpU OIHUcCA- MPOEKTUPOBAHUS
HHUH IIPOIIECCOB B3aUMO-
JEHUCTBUS ONTUYECKOIO
HU3JIyYEHUS C BEIIECTBOM;
VYIOBIETBOPUTENLH | * 3HATh METOJBI 00pa- * YMETh MOJEIUPOBATH * 0] HAOMIOACHUEM
0 (IOpPOroBbIi 00TKM U aHanmu3a HHGOP- | pearbHBIC MPOIIECCHI B3a- | BJIAJIETh METOIAMU pellie-
YPOBEHB) Malliy B YPaBHEHUSIX C HMOJICHCTBHS ONTHYE- HUS YpaBHEHU B 4acT-
YAaCTHBIMU IIPOU3BOJHBI- | CKOI'O U3JIYYEHHS C BEIEe- | HBIX IIPOU3BOJHBIX IS
MU; CTBOM, IIPEACTABJIEHHBIE | IIPAKTUYECKUX 3a7a4 C
* 3HATh METOJBI MaTeEMa- | KaK KpPaeBBIC 3aJa4U A1 | HCIIOJIb30BAaHUEM
TAUYECKOI0 aHaJINU3a I10- ypaBHEHHUH B YaCTHBIX KOMIIBIOTEPHBIX TEXHOJIO-
CTaBJIEHHOMU 3aJI1ay HC- IPOU3BOAHBIX, THH;
CJIEJOBAaHUI MPU OIHUCA- * BIJIAETH CTAaHOAPTHEI-
HHUH IIPOIIECCOB B3aUMO- MU aKeTaMu aBTOMAaTH-
JIEHUCTBUS ONTHICCKOTO 3UPOBAHHOI'O IIPOEKTHUPO-
H3IIyYEHUS C BEMIECTBOM; BaHUs,

3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jnst peanuzanuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIOIB3YIOTCS THUIIOBBIE KOHTPOJIBHBIC

3aJ]aHMs UM UHBIE MaTepHalibl, HEOOXOIUMBIE JJIS1 OLIEHKU 3HAHWM, yMEHUI, HAaBBIKOB U (WJIM) OTIBITA JIe-
ATEIBHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUpPOBaHMS KOMIETEHIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TENBHON IPOrPaMMBl, B CIIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha CaMONIOATOTOBKY
— Bpemennas u npoctpaHcTBeHHas qucnepcuu PacrpocTpaHeHHe CBETOBOrO MMIYJIbCa B JIUC-
neprupytouieit cpeae. Paccesnue cBera HaBenenHast aHM30TpONUS: 3JIEKTPO- U MArHUTOONTHYECKUE -
q)eKTI)I OTpa)KCHI/Ie CBC€Ta OT MOBCPXHOCTHU MCETAJLJIA. ypaBHCHI/IH AJId aMIINIMTYA CBA3AHHBIX BOJIH. Cka-
JSIpHBIE YKOpOUEHHbIE ypaBHeHHUs [IpnOiamxeHns 3alaHHON HHTEHCUBHOCTHU U 3ajaHHoro noist Camogo-
KyCHPOBKa CBCTA. duzngeckue MMPUHIMUIIBI JTA3€PHOIr0 TCPMOAACPHOIO0 CUHTEC3a. CBCpXCI/IJ'II)HLIe CBCTOBBIC
HOJISL.

3.2 Tembl JOMAIHHUX 3aJaHUNI
— VYpaBHenust MakcBemia. Bexkrop nomsipuzanuu. OCHOBHOE MarepuanbHOe ypaBHeHue. Hemu-
HeiHas nossipu3alysi B BOJHOBOM ypaBHeHHMU. ONTHYECKash aHU30TPONHS M OCHOBHBIE 3(PQEKThI Kpu-
ctajioonTuku. CTpyKTypa CBETOBOI BOJIHBI B aHU30TPOIIHOM KpHcTajuie. MIHTerpansl ABM>KEHUS JUIs Te-
Hepaluy BTOPOH rapMoHuKH. IIpubmmrkeHus 3aJjaHHOM MHTEHCUBHOCTU M 3aJaHHOro mnois ['eHepanus
cyMMapHoO# yacToTsl. [loBblieHne yacToTel BBepX (aHKoHBepcus). [lapameTpuueckoe ycunenue. Cepx-
CWJIBHBIE CBETOBBIE NTOJIA. CHMMETpHS KPUCTAJUIOB.

3.3 Tembl OIPOCOB HA 3AHATHAX
— VYpaBHenust Makcsemna. Bekrop nonspusanuu. OCHOBHOE MaTepuanbHOE ypaBHEHHE. Pacnpo-
CTpaHEHHWE CBETOBOTO UMIYJbCa B AUCHEpTHpYroiei cpeae. @opmyinsl Openens. JBoitHOe Tydenpesiom-
JICHHE CBETA Ha I'PAHUIIE C aHU30TPOMHOM cpeoi. MIHTerpansl IBUKEHUS 1Ji T€HEpaluy BTOPOU rapmo-
HUKH. [ 'eHepanusa cymmapHon dyactotsl. [Tapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. On-
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TUYECKHI HarpeB noryonaromei cpensl. KBaapatnaHo- 1 KyOMYHO HENWHEHHbBIE KPUCTAIUIHI.

3.4 Tembl 1a00paTOPHBIX padoT
— MopenupoBaHue paclpoCTPAHEHUS CBETOBBIX ITyUYKOB B HEJIMHEHHBIX Cpeaax
— D¢ dexTUBHOCTH TeHepali BTOPOl TapMOHUKH OTPAaHUYEHHBIMU ITyYKaMU CBETa
— MognenupoBaHue nmapaMeTpU4eCcKol I'eHepaly CBETa B CpPelax C KBAaJPATUYHON HEIMHEHHO-
CTBIO
— MogaenupoBaHue paclpoCTpaHEHHS CBETOBBIX IIyYKOB B ONTHYECKH HEOJIHOPOIHBIX Cpeax

3.5 3auér
— VYpaBHenus: MakcBemia. Bexkrop nomsipuzannu. OCHOBHOE MarepuaibHOe ypaBHeHue. Hemm-
HelHas MoJisipu3alsl B BOJHOBOM ypaBHEeHUH. OTpajkeHUE U IMPEJIOMIIEHUE CBETa Ha paHMIIEe pasjielna
cpen. @opmynsl Openens. Dpdext bprocrepa. DpdexTrBHBIE HEMUHEITHBIE KOXPDUITUEHTHI, BOIHOBAS
paccTpoiika. MIHTerpansl IBMKEHHS I TeHEPALMKY BTOPOU rapMOHMKU. [ eHepanysi CyMMapHOM 4acTOTBI.
[Tapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. Pu3nyeckue NPUHLHUIIBI Ja3€pPHOr0 TEPMO-
AJIEPHOT0 CUHTE3A.

4 Meroan4yecKkue MaTepHaJibl
s obecrniedeHus mpoiiecca 0Oy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepuabl:
— METOIUYECKHE MaTepHaIIbl, OTPEIEISIONINE MPOIEeTyphl OLICHUBAHNS 3HAHUHA, YMEHHIA, HaBbI-
KOB 1 (WJTH) OTIBITA NI TEIFHOCTH, XapaKTePU3YIOIIUX ATaIbl (POp-MUPOBaHUS KOMIETEHITHI, COTJIACHO TI.
12 paboueii mporpamMmsl.

4.1. OcHoBHas qUTEpaTypa
1. Onruka : Yyebnoe nmocoodue mis By3oB / I'. C. Jlanacoepr. - M. : @uszmanimurt, 2006. - 848 c.
(mammuue B 6nbmmoreke TYCYP - 30 5k3.)

4.2. lonotHUTEIbLHAS JTATEPaTypa
1. BsaumomelicTBHE ONTHYECKOTO M3Iy4YeHHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuune B 6ubmuoreke TYCVYP - 89 ak3.)
2. Spus A., FOx II. OnTtuyeckue BOJMHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
ounbmmoreke TYCVYP - 5 3k3.)
3. Ien W.P. [Ipunuumner HenuHeiHOM ontuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHEe TOCOOH S

1. B3saumopneiicTBHE ONTHYECKOrO U3IYUYEHHUs C BElleCTBOM: MeToueckre yKa3aHus K MpaKTH-
YECKHUM 3aHATHIM JiIs cTyneHToB Hampasienus 210100.62 — "Dnextponuka u HaHodnekTponuka" / ep-
ouna B. B., Illamgapos C. M. - 2014. 16 c. [DOnektpoHHslii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4089, cBOOOTHBIIA.

2. BsaumopeiicTBHE ONTHYECKOrO M3IYYEHHUs C BEIIECTBOM: MeToanYecKHe yKa3aHus 10 caMo-
crositenbHON pabote / Teiiko I1. I1. - 2012. 19 c. [DnekrpoHHBIH pecypc] - Pexxmm mocryma:
https://edu.tusur.ru/publications/1348, cBOOOIHBIIA.

3. MopenupoBaHue pacipOCTPAaHEHHUSI CBETOBBIX ITYYKOB B HEIMHEHHBIX cpenax: MeTtonudeckue
ykazaHus K jaboparopHsiM padotam / 'efiko I1. I1. - 2012. 11 c. [DnekTpoHHbIH pecypc] - Pexum pocty-
na: https://edu.tusur.ru/publications/1352, cBoOOAHEII.

4. MogaenupoBaHue MapaMeTpUUYECKON FeHepaluu CBeTa B Cpefax ¢ KBaJApaTUYHOMN HelMHEHHO-
CTBIO : Meromuieckue ykazanus K jaboparopusiM padbotam / I'efiko I1. I1. - 2012. 14 c. [DneKTpOHHBIA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO6oaHBIH.

5. DddexkTuBHOCTH TeHEpAIIK BTOPOH TAPMOHHUKH OTPAHWYCHHBIMU ITyYKaMH cBeTa: MeToanye-
CKHe yKazaHus K jJabopatopHbsiM pabotam / I'efiko I1. I1. - 2012. 19 c. [OnexrpoHHsIi pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, cBoOOAHEII.

4.4. Pecypcsol cetu UnTEpHET

4.4. ba3pl JaHHBIX, HH(POPMALMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OO6pa3oBaresbHBINA OPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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