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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE y CTYJICHTOB MPEJACTABICHUN O B3aUMOJICHCTBHY MHTCHCHUBHOTO M3JIyYeHUs C Be-
[IECTBOM - BO)KHEHIIIEM HAYYHOM pa3/iesie ONTUYECKOU (PU3HKH.

1.2. 3agaun IMCHMIIINHBI
—  JlaTh CTYJCHTaM COBPEMEHHBIC CHEIHaTIbHbIC 3HAHUS C YYETOM IOCJIEAHUX HAYyYHBIX JIOCTH-
JKEHUH B 00JIACTH JIa3€PHBIX BO3JICHCTBUI Ha BEIIECTBO, BKIIOUAs MEXaHU3MBbI IMOTJIOIICHHSI CBETa U TIepe-
Jlaud SHEPTUH;
—  HM3y4YUTh 3aKOHOMEPHOCTH HarpeBa M JIa3€PHOTO pa3pylISHHUs MOTJIOMAIOIINX MaTepHUaJIOB;
—  JaTh IpeICTaBICHUs 00 ONTHYECKOM MPOOOE MPO3PavYHbIX CPE/I.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «B3aumopelictBue ontudeckoro unydenus ¢ semectsom» (b1.B./1B.9.1) otHocut-
cs K O710Ky 1 (BapuaTHBHAs 4acTh).

[IpenmecTBYIOMKUMU TUCIMIDTHHAMY, (DOPMHUPYIOIIUMH HadaJlbHbIC 3HAHHSA, SIBIISTIOTCS CIETYIO-
muye aucuuIuinHbl: KBaHTOBas M ontuyeckas ayiekTpoHuka, KorepeHtHas ontuka u ronorpagus, Hayuno-
uccienoBarenbckas padbora, Onrtudyeckue mMetonbl 00paboTku mHpopmanuu, [IpakTuka no noaydeHUro
npo¢eCCHOHABHBIX YMEHUH U OMbITa MPO(HECCUOHANIBHOMN NesITeIbHOCTH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTellIne PpU3nueckue U MaTeMaTHUYeCKHe MOJIEIH Mpuoo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hPYHKIIMOHAJIHHOTO
Ha3HA4YEHUs, a TaK)K€ MCIOJIb30BaTh CTaHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BBIOMpATh U PEaU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METO/IMKY 3KCIIEPUMEHTAILHOTO HUCCIIEIOBAHMS MTapaMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUS;

B pe3ynbrate u3ydeHus JUCHUIUIMHBI CTYEHT JOKEH:

— 3HATh MEXaHU3MBbI NIOIVIOIIEHUS CBETA U NIEpejauyll SHEPIrUuy; 3aKOHOMEPHOCTH Harpesa u Ja-
3epHOT0 pa3pylIeHHs! MOIOMAOIINX MAaTePHaIOB; MEXaHU3MbI OINTHYECKOTrO MPoOos MPO3payHbIX CPer;
3HaTh METO/bI 0OPa0OTKU U aHaIN3a HHPOPMALMU B YPAaBHEHUAX C YACTHBIMHU MPOU3BOAHBIMU TPUMEHU -
TEJNBHO K MpolleccaM B3aUMOJEHCTBHSI ONTHUYECKOrO MU3IYyYEHHsI C BEIIECTBOM; 3HaTh METObI MaTEMaTH -
YECKOro aHaJIn3a NOCTaBICHHON 3a/jaul UCCIIEIOBaHUI B MPOLIECCaX B3aUMOJICHCTBUS ONTHYECKOTO U3ITy -
YEHUs C BELIECTBOM;

— YMeThb CTPOUTh MaTeMaTHYECKue U (pU3NYECKHE MOAEIH NPOLECCOB B3aMMOJEHCTBUS CBETO-
BBIX BOJIH C BEILIECTBOM C MOCIEAYIOIUM NIPUMEHEHUEM 3TUX Moesel Ut pa3paboTKU U UCCIIEIOBAHHMA
YCTPOUCTB (POTOHUKH; MOJEIUPOBATh PEAJbHBIE MPOLECCHl B3aMMOAEHCTBHS ONTHYECKOTO M3JIyUEHHs C
BELIECTBOM KaK KpaeBbl€ 3aJauy /Il YPAaBHEHUM B YACTHBIX IMPOM3BOAHBIX; YMETh MHCATh MaKpOCHI JUIs
CaMOCTOATENIBHO Pa3paOO0TaHHBIX MPOTrPAMMHBIX IPOAYKTOB;

—  BJIaJIeTh COBPEMEHHBIMU IMOJIXOJJAMU M METOJMKAM MOCTPOSHHSI MaTeMaTH4YeCKUX U (puzmnye-
CKHX MOJEeJIel MPOLIECCOB B3aUMOJIEHCTBHSI CBETOBBIX BOJIH C BELIECTBOM € IOCIEAYIOLUM IPUMEHEHUEM
ATUX MOAENEH Ui pa3pabOTKH U UCCIIEOBaHUM yCTPOUCTB (DOTOHUKH; METOIAMH PEIICHUS] YpaBHEHUH B
YAaCTHBIX MPOU3BOAHBIX Ul TEOPETHUUYECKUX M MPAKTUUYECKUX 3a/1a4 C MCIOJIb30BaHUEM HH(OpMAIHOH-
HBIX, KOMIIBIOTEPHBIX TEXHOJIOTUI; BJIaIeTh CTAHJAPTHBIMH ITaKETaMH aBTOMAaTU3UPOBAHHOIO MPOEKTUPO-

BaHMS.
4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIseT 2.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
8 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 28 28
CamocrosTenbHas paboTa (BCero) 36 36
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 8 8

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
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 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 2 5 IK-1
U30TPOMHOM cpefe
3 PacnpocTpaHeHue cBeTa B aHU30TPOII- 1 2 0 2 5 [K-1, TIK-2
HOM cpefe
4 B3aumoJIeHiCTBHE CBETA C TPAHULIEH 1 0 0 2 3 [1K-2
pasnena cpen
5 HennHENHO-0NTHYECKOE B3aUMOICH - 2 6 2 12 22 |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 2 5 [TK-2
HUS B KpUCTAJIJIaX
8 TemioBoe A€ICTBHE ONTUYECKOTO U3ITY- 2 0 0 2 4 [K-1, T1K-2
YEeHHsI Ha BELIECTBO
9 B3aumoieiicTBHE CBEPXKOPOTKUX MM- 2 2 2 4 10 |IIK-1, IIK-2
MyJICOB C BEIIECTBOM
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10 HenuuelHO-0OTHYECKOE B3aUMOIEH- 0 0 0 0 0
CTBHUE CBETA C KpUCTAIJIAMHU
Hroro 3a cemectp 12 16 8 36 72
Hroro 12 16 8 36 72
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprkaHue pa3ienoB JUCIHUILIKMH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesoB AUCIUILUIHH (TIO JSKIUSIM)
3 =
s | 5%
CopeprxaHue pa3aesnoB JUCUUILIMHBI 1O = > O
Ha3sBanns pasnenos Aep pasA Anen 2z =
JICKIIAAM 8 § o
= g =
& o 2
~ S
8 cemecTp
1 ®usnyeckre OCHOBBI VYpaBHeHnust Makcsemia. Bekrop nossipu- 1 [IK-1
B3aUMOJICHCTBUS CBETA U BenlecTBa | 3aiuu. OCHOBHOE MaTepHalIbHOE ypaBHE-
Hue. HenuneliHas nossipusanusi B BOJIHO-
BOM ypaBHEHUU. Mozieny HETMHEMHON
noysipu3anuu. BpemenHas u mpo-
CTpPaHCTBEHHAsl TUCTIEPCUH
Uroro 1
2 PacnipocTpaHeHue cBeTa B OnexTpoHHas Teopust nucnepcun Jlopen- 1 IK-1
JMHENHON U30TPONHOM cpene na. Jlucnepceus v NONIONIEHUE CBETa B
JINHEMTHOM M30TpONHOM cpeae. Pacrpo-
CTpaHEHUE CBETOBOT'O UMITYJIbCA B JIMC-
neprupyouen cpene. Paccesnue csera
Hroro 1
3 PacnpocTpaHeHue CBETa B Onruryeckast aHU30TPOIUSI 1 OCHOBHBIE 1 [1K-2
AQHU30TPOIHOMU Cpesie ad ekt kpuctamuioonTuku. CTpyKTypa
CBETOBOW BOJIHBI B AHU30TPOITHOM KPH-
cTajie. DJUTUIICOU]T TTOKa3aTesel npe-
snomienusa. ®opmyiel @penens. JBoiiHoe
Jy4enpesoMIICHUE CBETAa HAa TPAHUIIE C
AHU30TPOIHON cpenoi. HaBenenHas anu-
30TPOMNHUSL: JIEKTPO- U MATHUTOOIITHYE-
ckue 3P GeKTs
Hroro 1
4 B3aumojericTBue cBeTa ¢ rpanuieid | OTpaxeHue U npesioMIeHrue CBETa Ha 1 [1K-2
paszena cpen rpanuue paszaena cpen. @opmynsl OpeHe-
ns1. Dddexrt bproctepa. OTpakeHue cBeTa
OT OBEPXHOCTU MeETaJIIa.
Hroro 1
5 HenuneliHo-onTHyeckoe CummeTtpus kpuctamioB. KBagpatnaHo- 1 [IK-2, TIK-
B3aUMOJICHCTBHE CBETA C 1 KyOUYHO HEJIMHEHHBIE KPUCTAIUIBL. D - 1

KpucrauiaMu

(ekTuBHbIE HeTUHEeHHbIE Ko duIneH-
ThI, BOJIHOBAsl paCCTPOMKa. YpaBHEHUS
JUIS aMIUTUTY]] CBSI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUECHHBIE YPAaBHEHMS
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CummMmetpus kpuctauioB. KBagparuuso-
1 KyOUYHO HEJIMHEHHBIC KPUCTAIUTBL. D-
(heKTHBHBIC HEJTMHEWHBIE KO puIneH-
TbI, BOJIHOBAsI PACCTPOMKA. YpaBHEHUs
JUTS aMIUTUTY]] CBsI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUYCHHBIE yPaBHEHHUS

Htoro

6 I'eHepanust BTOpOi ONTHYECKON
TapMOHMKH B KpHCTaJLIax

WHTerpansl ABWKSHUS IJ1s1 TEHEPAIH
BTOPOI rapMOHUKH. AHATUTUYECKHUE pe-
IICHUS] CHCTEMBI YKOPOUCHHBIX YpaBHE-
Huil. OddexkTuBHOCTH IPE0Opa3OBaHUS
BO BTOPYIO TapMOHHUKY. [IprOimmxenus 3a-
JTAHHOM WHTEHCUBHOCTHU U 3a/1aHHOTO
TOJISt

Hroro

[IK-2

7 dpyrue HENMHEHHO-ONTUYECKUE
SIBJICHHS B KpUCTaJIIax

I'enepanus cymmapHoit yacToThl. [T0BbI-
LIIEHHE YacTOThl BBEPX (AHKOHBEPCHS).
I'eneparusi pa3HOCTHOI YaCTOTHI B TEpa-
repuoBbii AuamnasoH. [lapamerpuyeckoe
ycuienue. [lapamerpuueckas reneparusi.
CamodoxkycupoBka cBera.

Htoro

I1K-2

8 TennoBoe AercTBHE OITHYECKOTO
W3JIy4eHHs Ha BEUIECTBO

Onrtryeckuil HarpeB MOMJIONIAIOIIEH cpe-
1bl. UMIynbCHBIN HAarpeB MOBEPXHOCTH
MeTallja JIa3epHBIM U3lydeHuem. Jlazep-
HBII OTXKUT NOJYNPOBOJHUKOB. Pu3nye-
CKH€ MPUHIIUIIBI JIA3EPHOTO TEPMOSIIEP-
HOTO CHHTE3a.

HUroro

TK-1, TIK-

9 B3aumojieiicTBHE CBEPXKOPOTKUX
MIMITYJIECOB C BEIIIECTBOM

CaepxcuiibHbIE CBETOBBIE OJs1. HOBBIE
TEXHOJIOTHH Oasupyroluecs Ha GpemMToce-
KYHJHBIX UMITyJIbcax. [lepcrekTuBbI uc-
clieIOBaHU B3anMoelcTBus (peMroce-
KYH/THBIX UMITYJIbCOB C BEILIECTBOM.

Htoro

TK-1, TTK-

Hroro 3a cemectp

12

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOCJIETYIOIIUMHU) TUCHUIIIMHAMHA

Pazgensl qUCIUIUIMHBI U MCKJIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 5.3 - Pazgensl IUCHUIIIMHEL U MCKJIUCHUIIIIMHAPHBIC CBA3U

HawnmenoBanme JUCHUITIINH

Ne pa3znenoB gaHHON JUCUMIUIMHBL, 17151 KOTOPBIX HEOOXOIMMO U3ydeHHUE
o0ecreurBaoLMX U 00eCIeunBaeMbIX JUCHUILUINH

2 3 4 5 6 7

8

9

10

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 KBautoBasg u ontuuyeckas
3JIEKTPOHUKA
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2 KorepeHTHas ONTHKA U
rosiorpadus

3 HayuyHo-uccienoBaTeb-
ckas pabora

4 Onruyeckue MeToabl 00-
paboTKu MHpOpMAaIIH

5 IIpakTHKa 1o Mnosry4eHuIo
npodeccuoHaIbHBIX yMe-
HUH U onbITa Mpodeccuo-
HAaJIbHOM JIESITEIbBHOCTH

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
NpeCTaBICHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIUI M BHJOB 3aHATHI, (POPMUPYEMBIX NIPH HU3YYSHHU IUCIUILIH -
HBbI

Buner 3angaTuit
= = X
= 2 3
= & 2 s
= T Q Q.
= < <
= 5 o %
) = o ) S
5 = = 3 A DopMbI KOHTPOJISI
) = =)
s 5 3 & 2
c = g & =
4 = S S
= Q. =
% o) 3)
g S S
= s
= Q
IIK-1 + + + + JlomaliiHee 3agaHue,
Koncnekr caMonoaroToBkH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
Brictynienue (noknan) Ha
3aHITUN
[1IK-2 + + + + JloMamraee 3aganue,
KoncnekT caMonoaroToBKH,
Otuer no naboparopHoii pa-
6ote, Onpoc Ha 3aHATHIX

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

Hurepakr
NHTepakTuBHbBIC NutepakTuBHbIC
Metonp! UBHBIC Bcero
MPAKTHYECKHE 3aHITHS | J1a00paTOpHBIC 3aHSATHUS
JEKLIUH
8 cemecTp
[Ipesenranuu c 10 10
HCITI0JIb30BAaHUEM
MHTEPAKTUBHOU JIOCKH C
00CyXIeHHEM
Uccaenosarennpckuit 6 6
METOJ
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MosroBoit mTypm 12 12
Hroro 3a cemectp: 12 10 28
Hroro 12 10 28
7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHnoBaHue 1a00paTopHbIX padoT
A v
= 2 E
3 = =5
o =
= > O
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o S E
X g =
2 o 2
= o
8 cemecTp
5 HenuneliHo-onTH4YecKoe MonenpoBaHue paclipOCTpaHEHHUs CBE- 2 IK-1, TIK-
B3aMMOJICHICTBUE CBETA C TOBBIX ITYYKOB B HEJIMHEWHBIX Cpelax 2
KpHUCTasIaMU Vitoro
6 I'eneparus BTOpOil ONTHYECKON D} heKTUBHOCTH reHepaIuu BTOPOi rap- IIK-1
TapMOHMKH B KpHCTaJLIax MOHMKHM OIPaHUYEHHBIMU ITyYKaMU CBETa
Hroro
7 pyrue HelnMHENHO-ONTUYECKHE MonenpoBaHue mapaMeTpudecKoi reHe- [IK-2
SIBJICHUS B KpUCTAJIJIaX paiuu cBeTa B cpesiax ¢ KBaJpaTUIHON
HEJIMHEHHOCTBIO
Hroro
9 B3auMojeicTBIE CBEPXKOPOTKUX MopenupoBaHue pacCIpOCTPaHEHHUS CBE- [1K-2
UMIIYJIbCOB C BEIIECTBOM TOBBIX IIYYKOB B OIITHYECKHU HEOTHOPOI-
HBIX cpeliax
Hroro 2

Hroro 3a cemectp

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHue MPaKTUYECKUX 3aHATHI (CEMUHAPOB)

JIMHEUHOM U30TPOMHOM cpeie

na. Z[I/ICHCpCI/IH H IOTJIOIICHHUE CBETA B

3 =
s | i%
HanmeHoBaHME IPAKTUUECKUX 3aHATUN = )
HasBanus pasnenos zF =
(cemuHapoB) Q s 2
=S g2
al >
= S
8 cemecTtp
1 ®u3nyeckre OCHOBBI VYpaBHeHuss Makcsemia. Bekrop nossipu- 2 [IK-1, IIK-
B3aMMOJICHCTBHUS CBETA U BellecTBa | 3alui. OCHOBHOE MaTepUaIbHOE ypaBHE- 2
Hue. HenuneliHas nosisipu3anusi B BOJIHO-
BOM ypaBHEHUU. Mozeny HeIMHEMHON
noysipu3anuu. BpemenHas u mpo-
CTPAHCTBEHHAs JUCIIEPCUU
Hroro
2 PacnipocTpaHeHue CBETa B OnexTpoHHas Teopust nucnepcun Jlopen- IK-1
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JIMHEHOM n30TpomnHOM cpene. Pacmpo-
CTpaHEHHUE CBETOBOTO UMITYJIbCA B JIMC-
neprupytoiieii cpeae. Paccesinue cBeta

HUroro

3 PacnipoctpaneHue cBeTa B
AHU30TPOITHOU cpenie

OnTryeckasi aHU30TPONUSA U OCHOBHBIE
s¢dexThl kpuctamuioonTuku. CTpykTypa
CBETOBOH BOJIHBI B aHU30TPOITHOM KpPH-
cTajuie. DIUTUIICOU]T TTOKa3aTesen mpe-
nomteHus. Gopmyisl Openens.

IIK-1

HUroro

5 HenuHenHo-onITUYECKOE
B3aUMOJEHCTBUE CBETA C
KpUCTaJUIAMU

D¢ dexTuBHBIC HETHHEHHBIE KOAPPHUIIH-
SHTBI, BOJIHOBAsI pacCTPOiKa. YpaBHEHHS
JUISL aMILTUTY]] CBS3aHHBIX BOJIH. CKamsp-
HBIE YKOPOUYCHHBIE YPaBHEHHUS

2 [K-2

WuTerpansl ABYKEHUS IS TeHEPAIH
BTOPOI rapMOHUKH. AHATUTHYECKUE pe-
IICHHSI CHCTEMbI YKOPOUCHHBIX YpaBHE-
HUH. DPHEKTUBHOCTH IPEOOPa30BaAHUS
BO BTOPYIO TAPMOHHUKY.

OnTHyeckuil HarpeB MOMIOIIAIOIIEN Cpe-
1pl. UMITynbCHBIN HAarpeB MOBEPXHOCTH
METaJlJIa JIA3EPHBIM U3JIy4E€HHUEM.

HUroro

6 I'eneparus BTOpOi onTHYeCKOn
TapMOHUKH B KpHCTAIIax

I'enepanus pa3HOCTHOM 4aCTOTHI B TEpa-
repuoBbIi Auana3oH. [Tapamerpuueckoe
ycuiienue. [lapamerpuueckas renepanusi.

2 [K-2

Htoro

9 B3anMoaenCTBHE CBEPXKOPOTKUX
HMITYJIbCOB C BEIIECTBOM

CBepxcuiibHbIE CBETOBBIE TTOIs. HOBBIE
TEXHOJIOTUU Oa3upyromrecs Ha peMroce-
KYHJIHBIX UMITYJIbCaX.

2 [IK-2

Hroro

Hroro 3a CEMCECTP

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmure 9.1.
Tabmuna 9.1 - Buasl caMoCTOSATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
vy L o=
= g4 =
3 =
o O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
Y Q2
~ (S
8 cemecTp
1 ®dusznyeckrue OCHOBEI [ToaroroBka k mpakTuue- 2 TIK-1, JloMaiiHee 3asanue,
B3aMMOJICHICTBUSA CBETA M | CKUM 3aHSITHSIM, CEMUHA- TIK-2 Onpoc Ha 3aHATHSAX
BEIIECTBA pam
[TpopaboTka TeKIHOHHOTO 2
Marepuaa
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Htoro

2 Pacnpoctpanenue ceta |Ilogroroska k npakruye- IK-1 JlomainHee 3aaHue
B JIMHEHHOUN U30TPOITHOM | CKMM 3aHATUSAM, CEMHHA-
cpene pam
Hroro
3 Pacnpocrtpanenue ceera |[loaroroBka k npakruye- [IK-1 Brictynuienue (1oknan) Ha
B @HU30TPOIMHOM cpejie CKHMM 3aHSTUAM, CEMHUHA- 3aHsATHH, JlomaliHee 3a1a-
pam HUE
Hroro
4 BzaumonerictBue ceeta | [IpopabGoTka JIEKIIMOHHOTO [1K-2 Ornpoc Ha 3aHATUSAX
C TpaHMIIEH pa3zena cpel | Marepuaia
Hroro
5 Henunerino-ontuyeckoe | [loaroroBka k mpaktuye- TIK-2, JloMariaee 3ananue,
B3aUMOJICHCTBHE CBETA C | CKMM 3aHSATUAM, CEMHUHA- [K-1 Omnpoc Ha 3ansTUAX, OT-
KpUCTaJlJIaMHU pam 4eT 110 JJabopaTopHoil pa-
IToaroroska K mpaxkTuie- 4 Oore
CKUM 3aHATHUSAM, CEMUHA-
pam
[ToaroroBka k mpakTuye- 2
CKHM 3aHSTUSAM, CEMHHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
Hroro 12
6 I'eneparust BTopoit [ToaroroBka Kk mpakTuue- [K-2, JomaiHee 3aianue,
ONTUYECKOW FapMOHUKH B | CKMM 3aHSATUSAM, CEMHHA- [IK-1 Ompoc Ha 3ansaTuAx, OT-
KpUcTajiax pam YeT 10 JIabopaTopHOil pa-
[IpopaboTka TeKIHOHHOTO 2 Gore
MaTepuaia
OdopmieHre 0T4ETOB IO 2
J1abopaTOpHBIM paboTam
Hroro
7 Ilpyrue HeIuHEeWHO- OdopmiieHre 0TIETOB TIO [1K-2 Otyet mo taboparopHo
OINITUYECKHE SBJICHUS B nabopaTopHBIM paboTam pabote
KpHUCTaJlIax Vroro 2
8 TermoBoe nericTBue [TpopaboTka JIEKITMOHHOTO 2 |IIK-1, Ormpoc Ha 3aHATHAX
ONTUYECKOrO M3JIyYeHHUs] | MaTepualia [K-2
Ha B TB
4 BCIICCTBO Hroro 2
9 BzaumojeiicTBue [ToaroroBka Kk mpakTuue- 2 |IIK-2 Homamnnee 3ananue, Ot-
CBEPXKOPOTKHX CKUM 3aHATHUSAM, CEMUHA- 4eT 110 J1JabopaTtopHoil pa-
HUMIIYJIECOB C BEIIECTBOM | pam 6ote
OdopmieHre 0TYETOB 10 2

nabopaToOpHBIM paboTam
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Hroro 4
Uroro 3a cemectp 36
Hroro 36
10. KypcoBasi pa6oTta (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OLIEHKH YCIIeBA€MOCTH CTYA€HTOB

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0asn 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
8 cemectp
Brictymenne (noknan) Ha 10 10 10 30
3aHATHU
Jomaiinee 3aianue 10 10 10 30
KoncnexT camomoaroros- 4 4 4 12
KU
Ornpoc Ha 3aHATUAX 10
OtyeTt no nabopaTopHO 18
pabote
Hroro makcumym 3a nepu- 32 34 34 100
on
Hapacraromum ntorom 32 66 100 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIGHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OaioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe

11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBieTBopuTensHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Ontuka : YuyeOnoe nocodbue st By3oB / I'. C. Jlanncoepr. - M. : @usmaraut, 2006. - 848 c.
(nanmuuue B 6ubmmorexe TYCVYP - 30 3k3.)

12.2. lonoiHuTEAbHAS JIUTEpaTypa

1. BzaumonelcTBUE ONTHYECKOr0 M3IIy4eHHUs ¢ BemecTBoM: yueOHoe mocobue / I1. I1. T'efiko. -
Tomck: TYCVYP, 2007. - 151 c. (manuuue B 6ubaunoreke TYCVYP - 89 5k3.)

2. Spus A., IOx II. OnTrueckue BoiHBI B KpucTamiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubmmoreke TYCVYP - 5 a3x3.)

3. Illen U.P. ITpunuumns! HenuHeiHOM onTuku. — M.: Hayka, 1989. — 557 c. (manuumne B 6ubamo-
Teke TYCVYP - 4 5k3.)

4. Teiiko ILIIL. Ilpuknagnas HenmuHeHHas onTuka : yuebHoe nocodbue, Tomck, TYCVYP, 2007 (na-
nnaue B onbmmotexke TYCYP - 83 9k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. DddexTuBHOCTH reHepauy BTOPO TapMOHUKHN OIpaHMYEHHBIMU ITyYKaMH cBeTa: Mertoauye-
CKHe yKazaHus K jJadopatopHbeiM padotam / ['eiiko II. I1. - 2012. 19 c. [DnexkrpoHHBIA pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, nara obpamenus: 16.03.2017.

2. MogenupoBaHue napaMeTpUUECKOM r'eHepali CBETA B Cpellax C KBAJIPATUYHON HEITMHEWHO-
cThio : Meroauueckue ykazaHus K jabopatopusiM pabdoram / [eiiko I1. I1. - 2012. 14 c. [DnexkTpoHHbII
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, nara obpamenus: 16.03.2017.

3. MopgenupoBaHue pacpoCTPaHEHUsI CBETOBBIX IIYYKOB B HEJIMHEHHBIX cpenax: Meronuueckue
ykazaHus kK gaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DnexTponnsii pecypc] - Pexxum gocry-
na: https://edu.tusur.ru/publications/1352, nata obpamenus: 16.03.2017.

4. B3saumopelcTBHE ONTUYECKOrO M3JIyUYEHHUs C BELIECTBOM: MeToanyeckue yKa3aHus 1o caMo-
crostenbHOM pabore / Teiiko II. II. - 2012. 19 c. [OnexktponHslii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/1348, nara o6pamenus: 16.03.2017.

5. BsaumopeiicTBHE ONTHYECKOrO U3ITYUYEHUS C BEIIECTBOM: MeToUUECKUe YKa3aHus K MPAKTH -
YECKHUM 3aHATHAM IS cTyaeHToB Hanpasienus 210100.62 — "Dnexktponuka u HaHodekTponuka" / llep-
o6una B. B., Illamgapos C. M. - 2014. 16 c. [DOnekrponHslii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, nara o6pamenus: 16.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TIOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI

Y4eOHO-MEeTOAMUECKNE MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCJIa MHBAINAOB MPEAOCTABISIOTCS B (opMax, aJlalTUPOBAHHBIX K OTPAaHMYCHUSAM UX 310POBBS U
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIMI ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.
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12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
NporpaMMHoe odecredeHune
1. OOpa3oBarenbHBINA OPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MarepuajbHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUNINHBI
13.1. O0uue TpeOoOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCle4eHH 0 TN CIUTIINHbI

13.1.1. Marepua/jibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jns mpoBeneHus 3aHATUN JIEKIIMOHHOTO TUIIA, TPYNIOBBIX U UHANBUYAbHBIX KOHCYJIbTAIUH, Te-
KYIIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTAIlMH UCIIONIb3yeTCs yueOHast ayquTOpHs, C KOJIMYECTBOM I10-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
HaTJISITHBIE TTOCOOMS B BUJIE TIPE3CHTAIIMH 110 JICKITMOHHBIM pa3jiesiaM JUCITUTUTHHBI.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneyeHue IJisl NPAKTHYECKUX 3aHATHIl
st mpoBeieHHs TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIM UCIIOJIb3YeTCsl yueOHast ayuTopHs, pac-
noJiokeHHast o ajpecy 634034, Tomckas ob6macte, T. ToMmck, Bepmmanna ynuia, 1. 74. CoctaB 060pyno-
BaHUs: YueOHas meOenb; Jlocka MarHUTHO-MapkepHas - 1t. imeeTcs moMeneHus Il XpaHeHUs U TIpo-
(UIAKTHYECKOTO OOCTY)KUBAHUS YICOHOTO 000PYI0BaHHUS.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecreueHue s J1a00paTopHbIX padoT
Jns mpoBezneHust 1a00paToOpHBIX 3aHATUH HCHOJNB3YeTCS Y4eOHO-HCCIIeN0BATEIbCKAsl BBIUMCIIN-
TeJbHas JabopaTopusi, pacrtooxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmanna ymm-
ua, a. 74, ayn. 111.

13.1.4. MaTepuaJibHO-TEXHUYECKOe o0ecredeHue VI CAMOCTOATEIbHOH padoThl
Jns camocToaTenbHON paboThl UCMONB3yeTcs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepuununa, 74, 1 atax, aya. 111. CocraB 06opynoBaHus:
yuebHas Mebenb; komnbioTepsl kiacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 4 mT.; KOMIIbIO -
tepbl moakmoueHbl Kk ceth MHTEPHET um o0ecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTtepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILIHHBI VISl JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI

OcBoenne nucuuruinHbl aunamMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAaHUEM CPEICTB 00yUeHUs
00II1ero U CIeNUaIbHOI0 Ha3HAYECHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH ammapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKHUX CPEJICTB IpHUEMa/TIepeaadn
yaeOHOM MHpOopMAIMK B TOCTYIMHBIX (popMax JUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBHOU CHCTe-
MBI 00Y4eHHsI ISl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0Oy4eHUHU CTYACHTOB ¢ HAPYLIEHUSIMU 3PEHUSIMHU MTPEAYCMOTPEHO UCIIOIBL30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTPA YAAJEHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUIEOYBEINYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYJICHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJB3YIOTCS
albTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIMU U JAPYTrUe TEXHUYECKUE CPEICTBA MpueMa/mepenadn
yueOHOM mHbOpMAIMK B AOCTYNHBIX (hOpMax I CTYACHTOB C HApYIIEHUSMH OMOPHO-ABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIE TPeOOBaHMS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEH 1IN
@DOHJ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH ChOop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIUJICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTeCTallMU MO JUCIUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpeOoBanus K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMU
310pPOBbA
st CTYyIEHTOB ¢ MHBAIWIHOCTBIO MPETYCMOTPEHBI JOMOJHUTEIIbHBIE OLICHOYHBIE CPEICTBA, Mepe-
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YeHb KOTOPBIX yKa3aH B TalnuIe.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC CpeacrBa OuCHUBaHMSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

Kareropuu ctynenTos

BI/II[I)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
CpeaAcCTB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C napyueHusMu
3peHHUs

CobecenoBanue 1o BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATBHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUyYEHUSIMH 110
O0IIeMeTUITUTHCKIM
MTOKa3aHUSM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJaMH, UCXO/ISl U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT IPOBEPKHU

14.3 Meroauyeckue peKOMEHAAUMH 110 OLEHOYHBIM CPEICTBAM /JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Hns crynenToB ¢ OB3 npenycmaTtpuBaeTcst ocTymHas (popma MpeaoCTaBICHHs 3aIaHU OTICHOY -
HBIX CPEJICTB, @ HMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUYEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CryneHTaM C MHBAJUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOJATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE
BOTPOCHI. J[JIs1 TAKMX CTYAEHTOB IpeIyCMaTpUBaeTCsl JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3Yy/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCLMILIMHE MpPEAycMaTpUBaeT
npenocTaBieHrue nHbopMalu B GopMax, afanTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbS M BOCTIPUSTHUS

uHbOpMaIUK:

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B ()OpME ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Ipu HEOOXOMMOCTH ISl O0YHAIOIIUXCSl ¢ HMHBAIMAHOCTBIO MPOILEAYpa OLEHUBAHUS PE3YJILTATOB
00yueHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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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 DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

IIK-1 CIIOCOOHOCTBIO CTPOUTH MpocTeiue Gpuznue- | JomKkeH 3HaTh MeXaHU3MbI TIOTJIOIICHUS
CKHE€ ¥ MaTeMaTHYECKHE MOJICITH MPUOOPOB, CBETa U [Iepelauy YHEPTHH; 3aKOHOMEPHO-
CXEeM, YCTPONCTB M YCTAaHOBOK JIEKTPOHUKHU M |CTH HarpeBa U Ja3epHOro pa3pyleHus
HAHO3JICKTPOHUKHU PA3IMYHOTO (DYHKITMOHATb- | MOTJIOMIAFOIINX MATEPHATIOB; MEXaHU3MBI
HOTO Ha3HAYEHHUS, a TAKXKE UCIIOJIB30BaTh CTaH- | ONTHYECKOro MPo0osi MPO3PaYHbIX CPEl;
JapTHBIC IPOTPaMMHBIC CPE/ICTBA UX KOMITBIO- | 3HATh METO/Ibl 0OPabOTKHU M aHaTN3a UH-
TEPHOT'O MOAETUPOBAHUS dbopMaIuu B ypaBHEHHSIX C YaCTHBIMU

MIPOU3BOAHBIMU TIPUMEHUTEIIBHO K T -
[IK-2 CIIOCOOHOCTHIO aPTYMEHTHPOBAHHO BHIOUPATH U POH3BOIL PUMCHHTCIIBHO K HPOLEC

peanu30BbIBaTh Ha MPAKTHKE YD (HEKTUBHYIO Me-
TOAUKY SKCIICPUMCHTAJIIBHOTO UCCIICAOBAHUA
napaMeTpOB M XapaKTEPUCTUK MTPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKH U HAHO-
AIIEKTPOHUKH Pa3TMYHOTO (PYHKIIHOHAIEHOTO
Ha3HaA4YCHUA

caM B3aUMOJICHCTBHS ONITHYECKOTO U3ITy-
YEHHUS C BEIIECTBOM; 3HATh METO/IbI 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-
rPaMMHBIX TIPOIAYKTOB;;

JloimkeH BiaseTh COBPEMEHHBIMU TOIX0/a-
MU U METOJIMKAM MOCTPOEHUS MaTeMaTH4e-
CKHX U (PM3UYECKUX MOJIEJICH MPOIEeCCOB
B3aHMMOJEHCTBHS CBETOBBIX BOJH C Bellle-
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-
BaHHOT'O IIPOCKTUPOBAHHUS.

OO01e xapakTepUCTUKU TOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BCEX ATarax

Ilokazarenu u

3HaTh

YMmeTb

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

HHA.

2 Pean3anuss KOMIETeHIHM I

2.1 Komnerennus IK-1

[TK-1: cmocoOHOCTBIO CTPOUTH MpOCTeHne GU3NYECKUe U MaTeMaTHUeCKHe MOJEIH MPUOOPOB,
CXEM, YCTPOMCTB M YCTAHOBOK 3JICKTPOHUKU M HAHOAJIEKTPOHUKHU PA3IMYHOTO (DYHKIIMOHATHLHOTO Ha3HAa-
YEeHUSsl, a TAKKE UCIIOJIb30BaTh CTAHAAPTHBIE MPOTrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOIO MOJEIUPOBA-

s hbopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PsiJ 3TAoB. DTarbl GOpMUpOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE JUIsl 3TOTO BUABI 3aHATHI U MCMOJIb3yeMble CPEJICTBA OLICHUBAHUS Ipes-
CTaBJIeHBI B Tabnu1e 3.
OPMHUPOBaHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Tadmmua 3 — Draresl

CocTasn

3HaTh

VYMeTh

Bnanets

Coneprxanue dTa-
OB

MCEXAaHU3MBI ITOTJIOICHU A
CBETa W Mepeavu YHep-
T'HH; 3aKOHOMEPHOCTH Ha-
TpeBa U JIa3epHOTO pa3py-
IICHHMSI ITOTJIONIAFOIIAX Ma-
TEPUATIOB; MEXaHU3MBI OTI-
TUYECKOT0 MPoOos Mpo-
3pavHBIX Cpel

CTPOUTHh MAaTEMaTHIECCKUE
1 pU3NYECKUE MOJIENU
MPOLECCOB B3aUMOJIEH -
CTBUS CBETOBBIX BOJIH C
BEIIIECTBOM C TTOCJIETYIO-
LIUM IPUMEHEHUEM ITUX
Mojenel 1 pa3paboTKu
Y UCCIIEIOBAHUI
YCTPOUCTB (POTOHUKH.

COBPEMEHHBIMH TTOIX0/1a-
MU U METOJIMKAMH T10-
CTPOCHHS MaTeMaTuye-
CKUX " (PU3HUECKHUX MO/Ie-
JIel MPOLECCOB B3aUMO-
JEHCTBUS CBETOBBIX BOJH
C BEILIECTBOM C IIOCJIEYIO-
LIUM OIPUMEHEHUEM ITUX
Mojienen Juis pa3paboTKu
U UCCIIEIOBAHUIN
YCTPOUCTB (POTOHUKH.

Bunp! zanstui

* VHTepaKkTUBHBIE MPAK-
TUYECKHUE 3aHATUS;

* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTEepaKTUBHBIE JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;
 JlaGoparopHbie pabo-
THI;

* Jlexkuuu;
* CamocrosTenbpHas pa-

* HHTEpaKTUBHBIE MpPaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* VHTepaKkTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;
* JlaboparopHsie pabo-
THI;

* Jlekumu;
* CamocTosiTenbHas pa-

* lHTEepaKTUBHBIC TIPAK-
TUYCCKUC 3aHATUA,

* lHTepaKkTUBHBIC 1a00-
paTopHbIC 3aHSITHS,

» JlabGopatopHsie pabo-
THBI;

* CamocTosTenbHas pa-
0oTa;
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ooTa;

ooTa;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* Oruer 1o J1aboparop-
HOM paborTe;

* JlomalliHee 3aJjaHuE;

* Omnpoc Ha 3aHATHUSX;

* BricTymuieHue
(oxman) Ha 3aHATHH;

* KOHCIEKT caMOnoAro-
TOBKU;

* Ortuer no naboparop-
HO¥ paboTe;

* JlomarnHee 3ajlaHuE;

* Ormnpoc Ha 3aHATHSIX;

* BricTymienue
(moxnan) Ha 3aHATHH,

* KoHcIekT caMomoaro-
TOBKU;

* Oruer o nmaboparop-
HOM pabore;

* JlomalHee 3aaHue;
* BricTynuienue
(mokian) Ha 3aHATHH;

e 3auer;

e 3auer; * 3ayer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIIETCHIUU IIPUBEIEHA B Ta-
omune 4.
Ta6muia 4 — [TokazaTeny U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YmeTh Bnagers
OtinyHO * OO6nanaer akTuue- * CTpOUTb MaTeMaTHye- | * COBPEMEHHBIMHU IOJIXO-

(BBICOKHI YPOBEHB)

CKHMH U TCOPETUYCCKH-
MU 3HAHUSMHU O MEXaHM3-
Max MOIJIOLICHUA CBETAa U
niepeiayn YHEPTUH;

* oOmnanmaer paKkTUIECKU-
MU U TEOPETUICCKHUMHU
3HAHUSIMH O 3aKOHOMEP-
HOCTSIX HarpeBa u Jiazep-
HOT'O pa3pyIICHUs MO0~
HIAIOIIUX MaTEPUAIIOB;;

* oOmnanmaer paKkTUIECKU-
MH U TCOPCTUICCKUMU
3HAaHUSIMH O MEXaHU3Max
ONTHUYECKOro MPo0ost
NPO3PaYHBIX CPEI.;

CKHE U (PU3NYECKUE MO-
JICJTA TIPOIIECCOB B3aUMO-
JICHCTBHUS CBETOBBIX BOJH
C BEIIECTBOM C ITOCIIE/TY-
IOIMM IPUMEHCHHUEM
3THX MOJICIICH IS pa3pa-
OOTKH M HCCIICOBaHUI
YCTPOMCTB POTOHUKH.;

JlaMU 1 METOJIMKAMH T10-
CTpOEHUSI MaTeMaTHue-
CKUX U (PU3UYECKHUX MO-
Jesield mpoIeccoB B3au-
MOJEHCTBHS CBETOBBIX
BOJIH C BEILIECTBOM C TO-
CJEIYIOIIUM NMPUMEHEHHU-
€M TUX MOJeNel as
pa3paboTKu U UCCleI0Ba-
HUH yCTPOUCTB POTOHU-
KH;;

Xoporto (6a30BbIH

* 3HaeT NPUHIHUIIBLIIPO-

¢ CTPOMTH MareMaTH4C-

¢ COBPEMECHHBIMH ITIOOXO-

CBETa U MepeIadn YHEp-
THH;

BBIX BOJIH C BEIICCTBOM,

YPOBEHB) 1IECChI, OOITUE TIOHIATHSA O | CKUE U QU3HYECKHE MO- JaMd U METOAUKAMU I10-
MEXaHU3MaXx IOITIOIIEHNA | €U IPOLIECCOB B3aUMO- | CTPOCHUS MaTeMaTH4e-
CBETa U Iepenayu dHep- JICHCTBHSI CBETOBBIX BOJIH | CKHUX M (PU3HYECKUX MO-
U, C BEILIECTBOM C IOCIENy- | AEJNEeH IPOLECCOB B3au-
* 3HACT NPUHIUIBLIPO- | IOUMM IPUMEHEHUEM MOJICHICTBHS CBETOBBIX
1IECChI, OOLIME IMOHATHUS O | OTHX MOJCIIEH JJIA UCCIIE- | BOJIH C BEILECTBOM;;
3aKOHOMEPHOCTSX Harpe- | JOBaHUIA;;
Ba M JIa3€pHOI'0 pa3pylie-
HHUJ ITOTJIOIAOMINX Ma-
TEPUAIIOB;;
* 3HAeT NPUHIHUIIBLIPO-
LIECCHI, 00II1E TOHATHS O
MEXaHU3MaXx ONTUYECKO-
ro IPo0Os MPO3pPaAYHBIX
cpen.;
VYnosnerBoputenpH | * Ob6namaer 6a30BEIMU * CTPOUTH MaTeMaTHye- * METOAUKAaMHU IIOCTPOE-
o (HOPOFOBHfI OOILIMMH 3HAHUSIMU O ME- | CKHUE MOJIEIHU IIPOILECCCOB HUA MAaTEMATHYECKUX U
YPOBEHB) XaHU3Max MOIJIOIICHUS B3aMOJCHCTBHUS CBETO- bU3HYECKUX MOJIeeH

MIPOLECCOB B3aUMOEH-
CTBHUSI CBETOBBIX BOJIH C
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* (OOnamaeT 0a30BEIMHU
OOIIMMU 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX Harpena
Y JIA3EPHOTO Pa3pyLICHHS
MOTJIOMIAONIUX MaTepHra-
JIOB;;

BEIIIECTBOM;;

Tabmuna 5 — Drarnsl

2.2 Komnerenuus ITK-2
[IK-2: crmocoGHOCTRIO apryMEHTHPOBAHHO BBHIOMpATh M PEAIM30BBIBATh HA MPAKTHKE d()(HEKTHB-
HYI0 METO/MKY SKCIHEPHMEHTAJIHHOTO HCCIIEJOBAHUS MapaMeTPOB W XapaKTEPUCTHK NPHOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK AJICKTPOHHUKH W HAHODJIEKTPOHHUKH PA3IMYHOTO (DYHKIIMOHATFHOTO Ha3HAYCHUSI.
Jnst popMHpOBaHHS KOMITIETCHIIMH HEOOXOMMO OCYIIECTBUTH PSiJl ATANOB. DTaIbl (POPMUPOBAHUS
KOMIETEHIUH, TIPUMEHSIEMBbIE JJIsl 9TOTO BUIBI 3aHATUN M MCIIOJIB3YeMbIe CPEICTBA OICHWBAHUS TP -
CTaBJICHBI B Ta0IHIIE 5.
OPMHPOBAHUS KOMIIETEHIIMH U HCIIOJIb3yeMbIE CPE/ICTBA OIICHUBAHUS

Cocras

3HaTh

YMmeTs

Baangers

CopepxaHue 3Ta-
0B

MeTObI 00padOTKH U aHa-
au3a MHPOpMalLMU B ypaB-
HEHUSAX C YACTHBIMM
MIPOU3BOAHBIMU TTPUMEHHU-
TEJIBHO K IpoLeccam B3au-
MOJIEMCTBHUS ONTHYECKOT'O
U3JIy4YEHHUS C BEIIECTBOM;
3HAaTh METObI MaTEMATH -
YeCKOro aHajn3a IoCTaB-
JIEHHOH 3aJ1a4il UCCIIEN0-
BaHUU B MpOIECCax B3au-
MOJIEMCTBHUS ONTHYECKOT'O
U3JIy4YEHHUS C BEIIECTBOM

MOJIENIUPOBATh peajbHbIC
MPOLECCHI B3aUMOICH-
CTBUS ONTUYECKOTO U3IY-
YEHHUsI C BEIIECTBOM KaK
KpaeBbl€ 3a/1a4M JIJIsl ypaB-
HEHUI B YACTHBIX MIPOU3-
BOJHBIX; YMETh MHCATh Ma-
KpPOCBHI Il CaMOCTOSITENb-
HO pa3paboTaHHBIX MPO-
rPaMMHBIX ITPOIYKTOB

METO/IaMU pEIIeHUs ypaB-
HEHHUI B YACTHBIX IIPOU3-
BOAHBIX JJIsI TEOpPETUYE-
CKUX U MPAKTHYECKHX 3a-
J1a4 C UCIOJIb30BAaHUEM
MH(POPMAITMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIO-
THii; BIAJAETh CTaHAAPTHBI-
MU [TAKETaAMH aBTOMAaTH3HU-
POBaHHOTO MMPOEKTUPOBA-
HUSL.

Bunwl 3austuit

* HHTepakTUBHBIE IIPAK-
TUYECKHE 3aHATHS,

* HMHTepakTuBHBIE 1a00-
paTopHbIE 3aHITHUS;

* lHTepaKkTUBHBIC JIEK-
LK,

* [lpaktuueckue 3aHs-
THS;

» JlaGopatopHbie pabo-
TBI;

e Jleknum;

» CamocrosTenbHas pa-
oora;

* lIHTepaKTUBHBIE IPaK-
TUYECKHE 3aHATHS;

* HMHTepakTuBHbIE 1a00-
paTopHbIE 3aHATHUSA;

* lHTepakTUBHBIC JIEK-
1KY,

* IlpakTHueckue 3aHs-
THS;

 JlaGopatopHblie pabo-
TBI;

o Jlexmmuy;

» CamocrosiTenpHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
TUYECKHE 3aHSTHSI,

* HMHTepaxkTuBHBIE J1a00-
paTOpHBIC 3aHATHS;

* JlaboparopHbie pabo-
THI;

* CamocrosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Ortuet o naboparop-
HOH pabore;

* JlomalHee 3aaHue;

* Omnpoc Ha 3aHATHUSX;

* Koncnekt camonosro-
TOBKH,

e 3auer;

* Oruer no 1aboparop-
HOM pabore;

* JlomamHee 3a7aHue;

* Omnpoc Ha 3aHATHSIX;

* KoHcrekt camomnoaro-
TOBKH,

* 3auer;

* Ortuet o naboparop-
HOH pabore;

* JlomalHee 3agaHue;
e 3auer;

(DOpMy'J'II/IpOBKa rokasarene u KpUTCPUCB OLICHHBAHUA ,HaHHOﬁ KOMIICTCHIUU IIPUBCIACHA B Ta-

omurie 6.
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Ta6muia 6 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* 3HATh METO/bI MaTeMa-
TUYECKOTO MOJICITUPOBA-
HUs1, 00pabOTKH U aHAIH-
3a nHPOPMALIUU B YpaB-
HEHUSIX C YaCTHBIMHU
MIPOU3BOAHBIMU TPH OIIH-
CaHUU MPOIIECCOB B3au-
MOJEHUCTBHUS ONTHYECKO-
ro U3JIy4eHHUs C Belle-
CTBOM;;

* 3HATh METO/bI MaTeMa-
TUYECKOTO aHallu3a Io-
CTaBJICHHOM 3a/1a4y UC-
CJIeTOBaHMI MPH OMuUca-
HUU TPOIIECCOB B3aUMO-
JEHCTBUS ONTUYECKOTO
U3ITyYEHUS C BEIECTBOM;

2

* yMETh MOJICTTUPOBATH
pa3IMYHbIE MPOLIECCHI
B3aMOJCHCTBHUSA ONITHYE-
CKOI'O U3JIyYEHHS C Bellle-
CTBOM Kak KpaeBbl€ 3aja-
YU ISl YypaBHEHU B
YaCTHBIX TPOU3BOJHBIX;;
* yMETb UCATh MAKPO-
ChI ¥ OCYILIECTBIIATH B3a-
UMOCBSI3b (DAMITOB IS
CaMOCTOSITENILHO pa3pa-
OOTaHHBIX MPOTPAMMHBIX
MPOYKTOB; ;

* CBOOOJIHO ¥ TBOPYECCKH
peniats ypaBHEHUS B
YACTHBIX MTPOU3BOIHBIX
JUTSE TEOPETUIECKUX U
MPAKTUICCKHUX 3a]1a4 C
[IMPOKUM HCTIONH30BAHH-
€M CTaHJaPTHBIX H MPO-
JBUHYTBIX KOMITBIOTEP-
HBIX TEXHOJIOTHIA;;

* CBOOOHO M YBEPCHHO
BJIQJIETh CTAH/IAPTHBIMU H
MIPOJIBUHYTBIMH TIPO-
IPaMMHBIMH ITaKeTaMU
ABTOMAaTHU3HPOBAHHOTO
IPOEKTUPOBAHUS;;

Xoporto (6a30BbIH

* 3HaATh METOBI 00pa-

* yMeTh MOJEIINPOBAThH

* BIIAQJIETh METOJIAMH Pe-

YaCTHBIMHU TTPOU3BOHBI-
MH;;

* 3HATh METOJbLI MaTeMa-
THYECKOI'0 aHaInu3a 110~
CTaBJICHHOM 3a1a4d HC-
CJIEIOBAaHUI MPHU OIHUcCa-
HUH MPOLIECCOB B3aUMO-
e CTBUSA ONTHYECKOTO
M3JIyYEHHUS C Belle-
CTBOM;;

YPOBEHB) OOTKH M aHalIM3a HHPOP- | TUITOBBIE MPOIECCHl B3aKW-| IICHUS YPaBHEHUH B
Maluu B ypaBHEHUSIX C MOJEHCTBUS ONTUYECKO- | YACTHBIX MPOU3BOAHBIX
YACTHBIMU IIPOU3BOAHBI- | T'O U3JIYYEHHS C BEIlle- JUIA TEOPETUUECKUX U
MH IIPU OIIMCAHUU IIPO- CTBOM KaK KpaeBhI€ 3aJa- | IIPAKTUYCCKUX 3a7a4 C
1IECCOB B3aUMOJICUCTBUSL | YM JJIsl ypaBHEHUI B HUCIIOJIb30BAHUEM CTaH-
ONTHUYCCKOI'O U3JIyYCHUS | YaCTHBIX HIPOU3BOAHBIX;; | HJApPTHBIX KOMIIBIOTEPHBIX
C BEIIECTBOM;, * yMETh IIHCaTh MaKpoO- TEXHOJIOTHH;;
¢ 3HaATb MECTOAbI MaTCMa- ChI JJJI1 CAMOCTOSTECIIHHO ¢ YBCPECHHO BJIACTH
TUYECKOI'0 aHaJih3a I10- pa3pabOTaHHBIX MPO- CTaHJApTHBIMHU ITaKETaMU
CTaBJICHHOM 3aJa4u UC- I'paMMHBIX IPOJIYKTOB; ; aBTOMATU3UPOBAHHOTO
CJIEIOBAaHUI MPHU OIHUcCa- IIPOEKTUPOBAHUA ;;
HUM POLECCOB B3aUMO-
e CTBUSA ONTHYECKOTO
HU3JIy4€HUs C Belle-
CTBOM;,

YIOBIETBOPUTEIBH | * 3HATh METOMBI 00pa- * YMETh MOJCIHUPOBATH * 101 HAOMIOACHUEM

0 (IOpOroBeIi 00TKH 1 aHanM3a HHPOP- | peanbHBIC MPOIECCH B3a- | BJIAJIETh METOIAMU PEIlie-

ypOBGHI:) MalUy B YPaBHCHUAX C UMOJCHCTBHUS OIITHYE- HUA ypaBHeHI/Ii/'I B 4acrT-

CKOT'0 U3JIy4E€HHUs C Belle-
CTBOM, IIPEJCTaBICHHBIC
KaK KpaeBbl€ 3a7a4M JUIs
YPAaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX.;

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

* BJIAJETH CTAHIAPTHBI-
MU IIaK€TaMH1 aBTOMATHU-
3UPOBAHHOTO ITPOCKTHUPO-
BaHUA ;;

3 TunoBble KOHTPOJIbHBIE 3a1aHUS
Jnst peanuzanyivl BBIMIETIEPEUNCICHHBIX 3a/1a4 OOYUYEeHHsI MCTIONB3YIOTCS THUTIOBBIE KOHTPOJIbHBIC
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLICHKH 3HAHUI, YMEHUH, HABBIKOB U (HMJIK) OTBITA JIe-
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ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMHUPOBAHUS KOMIETEHIIUI B MpOIECCe OCBOCHHS 00pa3oBa-
TEJIBHOM MPOTrpaMMBbl, B CIIEAYIOIIEM COCTaBE.

3.1 Bonpocsl Ha CaMONIOATOTOBKY
— Bpemennas u npoctpaHcTBeHHas qucnepcuu PacripocTpaHeHHe CBETOBOIO MMIYJIbCAa B JIUC-
neprupyronieit cpene. Paccessuue cBera HaBeneHnnass aHu30TpOMNHs: 3JIEKTPO- U MAarHUTOONTHYECKUE d(-
dexTel OTpaxkeHHe CBETa OT MOBEPXHOCTH METalljia. YPaBHEHHUS JJIs aMIUTMTY] CBA3aHHBIX BOJH. Cka-
JSIpHbIE YKOpPOUYEHHbIe ypaBHeHUs [IpubmkeHus 3a1aHHON HHTEHCUBHOCTHU M 3afaHHoro noiyisg Camodo-
KyCHpOBKa cBeTa. PU3N4eCKUe IPUHLUIIBI JIJA3EPHOTO TEPMOSAEPHOro cuHTe3a. CBEpXCUIIbHBIE CBETOBbBIE
OJISI.

3.2 Tembl JOMALIHUX 3aJaHUI
— VYpaBHenus Makcsemia. Bektop nonspuzauun. OCHOBHOE MaTepualibHOE ypaBHeHHe. Hemu-
HeWHas MoJsipu3anusi B BOJHOBOM ypaBHeHHH. OnTHUecKass aHU30TPOIHs U OCHOBHbBIE 3P (EKThl KpH-
crajuioonTuku. CTpyKTypa CBETOBOM BOJHBI B aHM30TPOITHOM KpucTasuie. IHTerpanbl ABUKEHUS s re-
Hepaluu BTOpOi rapmMoHuKku. [TpubnuxkeHus 3aJaHHON WHTEHCUBHOCTU W 3aiaHHOrO Toiia ['eneparus
cyMMapHo# yacToThl. [loBbIIeHne yacToThl BBepX (aHkoHBepcus). [Tapamerpuueckoe ycunenue. Cepx-
CUJIbHBIE CBETOBBIE TOJIL. CUMMETPUSI KPUCTAJUIOB.

3.3 Tembl OIPOCOB HA 3AHATUAX
— VYpaBHenusi Makcpemia. Bexkrop nonsipuzamuu. OCHOBHOE MaTepuaibHOE ypaBHeHHe. Pacnpo-
CTpaHEHUE CBETOBOI'O MMITyJbca B aucrneprupyromei cpeae. opmynst Openens. [[BOMHOE TydYenpesiom-
JICHHE CBETa Ha TPAHMIIE C aHU30TPOIMHOM cpenoi. MHTerpaibl IBUKEHUS ISl TeHEpallul BTOPOU TapMo -
HukHd. ['eHepanus cymmapHoi yactotsl. [lapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. Or-
TUYECKHUI HarpeB Morjomatomei cpeapl. KBaapaTudHo- 1 KyOUYHO HEJTMHEWHBIE KPHUCTAJLTHI.

3.4 TeMbI JOKJIA/10B
— OnTudeckass aHU30TPOIHUS U OCHOBHBbIC A(PHEKThI KpUCTALTOONTUKUA. CTPYKTypa CBETOBOMA
BOJIHBI B @HU30TPOITHOM KpHcTauie. HaBegeHHass aHU30TPOMHS: SJEKTPO- M MarHuToonTudeckue 3 dex-
Tl OTpakeHue W MpeIoMJIEHUE CBETa Ha rpaHulle paznena cpel. ONTUYECKUil HarpeB MOMIOIIAOIICH
cpenpl. JlazepHblil OTKUT MOIYNPOBOAHUKOB. HoBble TexHOMOrMu Gasupyrommecss Ha (eMTOCEKYHIHBIX
umnysbcax. [lepcrnekTuBbI uccnenoBaHUN B3aUMOICHCTBHUS (PEMTOCEKYHAHBIX UMITYJILCOB C BELIECTBOM.

3.5 Tembl 1a00paToOpHBIX padoT
— D¢ dexTUBHOCTH TeHepaIyi BTOPOi TApMOHUKH OTPAaHUYEHHBIMU ITyYKaMHU CBETa
— MogenupoBaHue nmapaMeTpUUECcKOl TeHepaliy CBeTa B CpellaX C KBaJpaTUYHON HEIMHEWHO-
CTBIO
— MogenupoBaHu€e pacpOCTPAHEHUS CBETOBBIX MIyYKOB B ONITHYECKH HEOJAHOPOJHBIX Cpeaax
— MonenupoBaHue paclipoCTpaHEHHs CBETOBBIX TyYKOB B HEJTMHEHHBIX cpeax

3.6 3auér
— VYpaBHenus: Makceia. Bexkrop nomsipuzanuu. OCHOBHOE MarepuanbHOe ypaBHeHue. Hemu-
HelHas MOoJIIpU3alisl B BOJHOBOM ypaBHEeHHH. OTpak€HUE U INPEJIOMIIEHUE CBETa Ha TpaHMIIE pasjiena
cpen. @opmynsl Openensa. Iddext bproctepa. DddekTuBHBIC HEMMHEHHBIE KOI(PDHUIIMESHTHI, BOJTHOBAS
paccrpoiika. IHTerpansl IBUKEHU I TeHEPALMKY BTOPOU rapMOHMKU. [ eHepanysi CyMMapHOM 4acTOTBI.
[Tapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. Pu3nyecKkue NPUHLHAIBI Ja3€pPHOrO TEPMO-
AJIEPHOTO CUHTE3A.

4 Meronnuyeckue MaTepuaJibl
Jns obecnieueHust mpouecca 0Oy4eHHsS W pelIeHus 3ajad 00y4eHHUs] UCTOIB3YIOTCS CIEAYIOIINe
MaTepuabl:
— METOJUYECKHE MaTepuabl, ONPENEISIONIME MPOLEAYpbl OLIEHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (WMJTH) OTIBITA JIEATEIFHOCTH, XapaKTePU3YIONIUX dTarbl (POp-MUPOBAHUS KOMIETEHITUH, COTJIACHO TI.
12 paGoueii mporpamMmsl.

4.1. OcHOBHas JIMTEpaTypa
1. Onruka : Yyebnoe mocodue mis By3oB / I'. C. Jlanacoepr. - M. : @uszmaniut, 2006. - 848 c.
(mamumune B 6ubmmorexe TYCVYP - 30 2k3.)

CornacoeaHa Ha noprane Ne 17118 21



4.2. lonotHUTEIbLHAS JTATEPaTypa

1. B3saumomelicTBHE ONTHYECKOTO M3Iy4YeHHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuune B 6ubmuoreke TYCVYP - 89 ak3.)

2. Spus A., FOx II. Ontuyeckue BodHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmmoreke TYCVYP - 5 ak3.)

3. Ilen W.P. [Ipunuumner HenuHeiHOM onrtuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

4. Teiiko ILIIL. [IpuknagHas HemuHEHHas onTUKa : yueObHoe nmocobue, Tomck, TYCVYP, 2007 (na-
anuue B onbamoreke TYCVYP - 83 5k3.)

4.3. O0s13aTesbHbIC Y4eOHO-METOAUYECKHE M0CO0Hs

1. DddexTuBHOCTD TEeHEpaIK BTOPOW TAPMOHUKH OIpaHMYCHHBIMHE ITydYKaMH cBeTa: MeTtoaude-
CKue ykazaHus K jJabopatopHbiM pabotam / I'efiko I1. IT. - 2012. 19 c. [OnexrponHslii pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1349, cBoGo1HBI.

2. MogenupoBaHue napaMeTpudecKoil reHepaluy cBeTa B Cpeiax ¢ KBaJpaTUYHOW HETMHEHHO-
CThIO : Meronuueckue yka3aHus K jlaboparopubiM padotam / T'eiiko I1. I1. - 2012. 14 c. [DnexTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO6oaHBIH.

3. MogenupoBaHue pacipOCTPAaHEHHUSI CBETOBBIX ITYYKOB B HEJIMHEHHBIX cpenax: MeTtonudeckne
ykazaHus K jabopartopHbiM padotam / I'efiko I1. I1. - 2012. 11 c. [DnexkTpoHHbI# pecypc] - Pexxum nocty-
na: https://edu.tusur.ru/publications/1352, cBOOOIHBIIHA.

4. B3aumopelcTBHE ONTHYECKOrO M3yYEHHs C BEHIECTBOM: MeTouuecKue yKa3zaHHs MO cCaMo-
crostenbHoM pabore / Teiiko II. II. - 2012. 19 c. [DOnexrponHslii pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/1348, cBOOOAHBII.

5. B3saumopnelcTBHe ONTHYECKOT0 U3JIyYEHHs C BEIECTBOM: MeToIn4yecKkne yKa3aHus K IIPaKTH -
YEeCKHUM 3aHATUAM s CTyeHToB HanpasieHus 210100.62 — "Onexkrponuka u HaHo3aekTponuka" / llep-
oumna B. B., [laamapor C. M. - 2014. 16 c. [Onexrtponnsiii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, cBOOOIHBIIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. OOpa3oBarenbHbIN NOPTAJl YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA
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