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Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 CamocTosiTenbHas paboTa 36 36 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E
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JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 2015 roma, paccMoTpeHa u

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

3aBenyromuii odecrieunBaroien kag.
oIl C. M. llangapos

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

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

oIl C. M. llangapos
OKCIIepTHI:

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

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE y 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

Huctunnuna «B3aumoneiictBue ontudeckoro u3nydenus ¢ emectBom» (b1.B.JIB.10.1) otHo-
cuTcd K 65oky 1 (BapuatuBHast 4yacThb).

[IpenmecTBYIOMKUMU TUCIMIDTHHAMY, (DOPMHUPYIOIIUMH HadaJlbHbIC 3HAHHSA, SIBIISTIOTCS CIETYIO-
mue aucuuIuinHbl: KBaHTOBas M onTHueckas 3leKTpoHuka, HayuHo-uccnenoBarenbckas padora, Onru-
yeckue MeTo/ibl 00padoTku nHpopmaruu, [IpakTika no nosydyeHuro npodeccuoHanbHbIX YMEHUHN U OIIbI -
Ta npodeccuoHaIbHOMN e TeIHOCTH.

[Tocnenyromume TUCIATUTMHAMME SIBIISTIOTCS: KorepeHTHast ontrka v ronorpadus.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— TIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNIN Mpubo-
POB, CXEM, YCTPOWMCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHHMKH PA3JIIMYHOTO (PYHKIHMOHAIHHOTO
Ha3HA4YeHUs, a TaKKe MCMOJIb30BaTh CTaH/IapPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIENIHN -
pOBaHUs;

— IIK-2 cnocoOGHOCThIO apryMEeHTUPOBAaHHO BBIOMPATh M pEean30BbIBAaTh Ha MpakTuke dpdek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIIeIOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKHU Pa3IMYHOr0 (PYyHKIIMOHATLHOTO HA3HAYECHNUS;

B pesynbrare usydeHus IUCHUILUIMHBI CTYAEHT JOJDKEH:

— 3HATh MEXaHU3MBbI MOIVIONICHUS CBETa U Nepeauyll SHEPruu; 3aKOHOMEPHOCTH HarpeBa u Jja-
3€pHOT0 PaspyLICHHUs MOMNIOLIAIONUX MATEPUAIOB; MEXAHU3Mbl ONITHYECKOro Mpo0os MPO3PAYHBIX CPEN;
3HaTh METObI 00PabOTKM U aHAJIM3a HH(POPMALIUU B YPABHEHHUAX C YaCTHBIMHU MPOU3BOAHBIMU TPUMEHH -
TEJNBHO K MPOLIECCaM B3aUMOJCHCTBHS ONTHYECKOrO U3IYyYCHHs C BEIIECTBOM; 3HATh METObI MAaTEMaTH -
YEeCKOI0 aHaJIn3a [TOCTaBJICHHOM 3a1a4l UCCIIEI0BaHUM B ITPOLIECCAaX B3aUMOJEHCTBUS ONITUYECKOTO U3y~
YEHMS C BEILIECTBOM;

— YMeThb CTPOUTH MaTeMaTHYECKUE U (PU3NUYECKHE MOJAEIH MPOIECCOB B3aMMOJICHCTBHS CBETO-
BBIX BOJIH C BEILECTBOM C MOCIEAYIOIUM IPUMEHEHUEM ITUX Mozeel Uil pa3paOoTKU U UCCIIEIOBaHUM
YCTPOUCTB (POTOHUKHU; MOJCIUPOBATh PEAJbHBIC MPOLECCHl B3aUMOACHCTBHS ONTHYECKOTO M3JIYUYEHUS C
BEUICCTBOM KaK KpacBbIE 3a[a4y JJIsl YPABHCHUM B YACTHBIX IPOU3BOAHBIX; YMETh IHCATh MaKpOCHI JUIs
CaMOCTOATENIFHO Pa3paOdOTaHHBIX MPOTrPAMMHBIX NPOAYKTOB;

—  BJAJIeTh COBPEMEHHBIMU MOJIXOJAMU M METOJUKAM MOCTPOEHHsI MaTeMaTH4YeCKUX U (pusnye-
CKHX MOJEJIEN MPOLIECCOB B3aUMOJCHCTBHSI CBETOBBIX BOJH C BEIIECTBOM C IOCIEAYIOIUM IIPUMEHEHUEM
ATHUX MOJAENEH Ui pa3pabOTKH M UCCIIEOBAaHUHI YCTPOUCTB (DOTOHUKU; METOIaMH PEIICHUS] YPaBHEHUH B
YaCTHBIX MPOU3BOAHBIX Ul TEOPETHUUYECKUX M MPAKTUUYECKUX 3a/lad C UCIOJIb30BaHUEM HH(OpMAIMOH-
HBIX, KOMIIBIOTEPHBIX TEXHOJIOIMI; BIAJETh CTAHJAPTHBIMU ITaKETaMH aBTOMAaTU3UPOBAHHOTO ITPOEKTUPO-
BaHUs.

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B TaOuu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl
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7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 36 36
Jlexknuu 12 12
[IpakTnueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 8 8

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

= - =
= B g
= S )
= ) = oS L =
b (o o o = g =
= | 8 z - 2z
HazBanus pa3aenoB TUCHUIUIMHBI 2 % g 5 o © &5
= E 2 = | 8° zE
= < o O 0 Q=
: & 5 = § %
< ts S ~
EE G
@)
7 cemecTp
1 ®u3ndecknue 0CHOBEI B3aMMOJICHCTBHS 1 2 0 4 7 IIK-1, IIK-2
CBETa U BEIECTBA
2 PacmipocTpaHeHHe CBeTa B JIMHEHHOM 1 2 0 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
7 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 HayuyHo-uccnenoBaTeb-

+ +
cKkas pabora
3 OnTudeckrue MeToIbl 00- + n
paboTku nHpOpMALIUU
4 TIpakTuka 1o MOIy4eHHUIO
npodeccuoHaNbHbBIX yMe- n

HUH U ombITa Mpodeccuo-
HaJILHOU NIEITEILHOCTH

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 KorepenTtHas ontuka u

_l’_
rosiorpadus

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3YyYeHUH TUCHUIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHIOB 3aHATHA
MpeICTaBICHO B Tabmuiie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN U BUJIOB 3aHIATUH, (DOPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHILIH -

HBI
Bunrwl 3ansatuit
= = £
= £ 8
= & 2 &
= = Q ¥
:( < <
i & e 3
2 = o o = ®
5 = = 5 A OPMBI KOHTPOJIS
5 Z 3 g S
@]
S = g 2 2
bd = < o
) o N
> 1) Q
= S )
5 : :
O
[IK-1 + + + + JlomariiHee 3ananue,
KoncnekT caMonoAroToBkw,
OtyeT no nabopaTopHoii pa-
6ote, Omnpoc Ha 3aHATUSX,
Brictymienne (noxmnam) Ha
3aHATUU
[1K-2 + + + + JoMmaraee 3aganue,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATUAX
6. UnTepakTBHBIE MeTOABI U GOPMBI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumenoBanue 1abopaTopHbIX paboT

HasBanus paznenos HaumenoBanwue nmabopatopHbIX padoT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

7 cemecTp

[\

5 HenuneliHO-onTHYECKOE MonenupoBaHue paclipOCTpaHEHHUs CBE- IIK-1, TIK-
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BSaHMOﬂeﬁCTBHe CB€Ta C

TOBBIX ITYYKOB B HEJTUHEHHBIX cpeaax

KpUCTaJIJIaMHU Vroro 5
6 I'eneparus BTOpOI ONTHYECKON D¢ hexkTUBHOCTH reHepalii BTOPOi rap- IIK-1
TapMOHMKH B KpHCTaJLIax MOHHKHU OTpaHUYEHHBIMU ITyYKaMU CBETa
Hroro 2
7 dpyrue HeNMHEHHO-ONTUYECKUE MopenupoBaHue napaMeTpUIeCcKOil TeHe- 2 [1K-2
SIBJIGHUS B KpUCTAJIJIaX paiuu cBeTa B cpesiax ¢ KBaJpaTUIHON
HEJIMHEHHOCTBIO
Hroro 2
9 B3aumopeiicTBie CBEPXKOPOTKUX | MonenupoBaHue pacipoCTpaHEHUs CBe- [IK-2
HMITYJIbCOB C BEIIECTBOM TOBBIX ITYYKOB B OITHUYECKHU HEOTHOPO/I-
HBIX cpefax
Hroro 2
Hroro 3a cemectp 8
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HaumeHoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) puBeieHo B Tabmuie 8.1.
Tabmuua 8. 1 — HaumeHOBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
L v =
I -
s i
HanmeHoBaHME NPAKTUUECKUX 3aHATUN = )
HasBanus pa3szenos - o E
(ceMuHapoB) 2 s 2
=3 g =
a e g
= S
7 cemecTp
1 ®u3nyeckne OCHOBBI VYpaBHeHuss Makcseruia. Bekrop nossipu- 2 IK-1, TIK-
B3aUMOJICHCTBHS CBETA U BenlecTBa | 3auuu. OCHOBHOE MaTepHaIbHOE ypaBHE- 2
Hue. Henunelinas nossipusanusi B BOJIHO-
BOM ypaBHEHUHU. Mojienii HeTMHEHO
noyisipu3anuu. BpemeHHas u mnpo-
CTPaHCTBEHHAsl JUCTIEPCUHU
Hroro
2 PacnipocTpaHeHue CBETa B OnexTpoHHas Teopust nucnepcun Jlopen- IIK-1
JIMHENHON U30TPOIHOM cpene na. Jlucnepceus v NONIOIIEHNUE CBETA B
JINHEMHOM M30TpONHOM cpexe. Pacmpo-
CTpaHEHHE CBETOBOTO UMITYJIbCA B IUC-
neprupyrpouei cpene. Paccesuue csera
Hroro
3 PacnipocTpaHeHue cBeTa B Orntuyeckast aHU30TPOIHUSL U OCHOBHBIE ITK-1
AQHU30TPOIHOMU cpenie addekThl kpuctamuioonTuku. CTpykTypa
CBETOBOI BOJIHBI B aHU30TPOITHOM KpH-
cTajuie. DJUITUIICOU]T ITOKa3aTesnel npe-
nomteHus. Gopmyisl Openens.
Hroro 2
5 HenuneliHo-onTHyeckoe DddexTrBHBIEC HENTUHENHHBIE KO3PPUITH- [IK-2

B3aHMMOJICHCTBHE CBETA C
KpucrtajuiaMu

€HTBI, BOJTHOBAsA pacCTpoiKa. Y paBHEHUS
JUIS aMIUTUTY]T CBSI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUECHHBIE YPAaBHEHUS
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WHTerpains! ABMKEHUS 1Sl TCHEPALIUH 2
BTOPOI rapMOHUKH. AHATUTHYECKHUE pe-
IIEHUs CUCTEMBbI YKOPOUCHHBIX ypaBHE-
Huil. OddexkTuBHOCTH IPE0Opa3OBaHUS
BO BTOPYIO TaPMOHUKY.

OnTHyeckuil HarpeB MOIIOIIAOIIEH Cpe- 2
apl. IMITyIbCHBIN HarpeB MOBEPXHOCTH
MCTaJlJIa JIA3CPHBIM U3JIYUCHUCM.

Hroro
6 ['eneparust BTOpoii onTuyeckon ['enepanus pa3sHOCTHOM 4acTOTHI B TEpa- [IK-2
TapMOHUKH B KPUCTAJLIAX repLoBbIi Auana3oH. [lapamerpuueckoe

ycwiienue. [lapamerpuueckas reneparusi.

Hroro 2
9 B3auMojeicTBIE CBEPXKOPOTKUX CBepxcuiibHbIE CBETOBBIE 1T0J1s1. HOBBIE [1K-2

TEXHOJIOTHH Oa3upyrourecs Ha gpemMroce-
KYH/IHBIX UMITYJIbCaX.

HUMITYJIbCOB C BCIICCTBOM

HUroro 2

Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padoTa
Bunst camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMITETCHIIUN MTPEICTABIICHEI B
Tabimie 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTENTbHON pabOThI, TPYIOEMKOCTh M (POPMUpPYEMbIE KOMIIETCHIINH

8 Y =
= 4 =
s | %
Buaer caMmocToATENBHON = > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboThI 2 s 2
X g =
Y o 2
= S
7 cemecTp
1 ®usnueckre OCHOBBI [ToaroroBka Kk mpaxkTuye- 2 TIK-1, JloMamHee 3aganue,
B3aUMOJICHCTBHSI CBETA U | CKMM 3aHATHSAM, CEMHUHA- [K-2 Omnpoc Ha 3aHATUAX
BEIECTBA pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuasa
Hroro 4
2 Pacnpoctpanenue ceta |Iloaroroska k npaktuue- IK-1 JlomaliHee 3ajaHue
B JIMHEWHOM U30TPOITHOM | CKUM 3aHSATHIM, CEMUHA-
cpene pam
Uroro 2
3 Pacnipoctpanenue cera |[logroroBka k nmpaktuye- 2 |IIK-1 BricTynienue (noknan) Ha
B @HU30TPOIHOM cpejie CKHM 3aHATHSAM, CEMHHA- 3aHATHH, JlomaliHee 3a1a-
pam HUE
UTtoro 2
4 BzaumonerictBue ceeta | [IpopaGoTka JIEKITMOHHOTO 2 |IIK-2 Onpoc Ha 3aHATHSIX
C TpaHMIIE! pa3zena cpell | Marepuana
Uroro 2
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5 Henunelino-ontuyeckoe | [ToaroroBka k mpaktuue- 4 TIK-2, JloMamHee 3aganue,
B3aHUMOJICHCTBHE CBETA C | CKUM 3aHITHSIM, CEMUHA- IIK-1 Ompoc Ha 3ausTusax, OT-
KpHUCTAJIJIaMU pam 4eT 10 J1JabopaTopHoil pa-

IToaroroBka K npaxkTuye- 2 Gote

CKUM 3aHATHUSAM, CEMUHA-

pam

[ToaroroBka k mpaxkTuye- 2

CKHM 3aHSATHSAM, CEMHUHA-

pam

[TpopaboTka JIEKIMOHHOTO 2

Marepuala

OdopmiteHre 0TIETOB 1O 2

JabopaTOpHBIM paboTam

Hroro 12
6 I'eneparnus BTOpoit [ToaroroBka k mpakTuue- [1K-2, JomamnrHee 3aiaHue,
ONTHUYECKOW FApMOHUKH B | CKMM 3aHSATUAM, CEMHUHA- [K-1 Ompoc Ha 3ansaTUAX, OT-
KpUcCTaJIax pam 4eT 1o JabopaTopHOi pa-

[IpopaboTka I1eKIHMOHHOTO 2 Gote

Marepuaia

OdopmieHre 0TYETOB T10 2

JabopaTOpHBIM paboTam

Hroro
7 Ilpyrue HEeIuHEeWHO- OdopmieHre 0T4ETOB 0 [K-2 Otuer no 1aboparopHoOn
ONTUYECKHUE SBJICHUS B nabopaTtopHbIM paboTam pabote
KpUcTasax Vroro 2
8 TermoBoe nelicTBue [TpopaboTka JIEKITMOHHOTO 2 |IIK-1, Onpoc Ha 3aHATHSAX
OIITUYECKOr0 U3JIYUECHUsI | Marepuania [K-2
Ha BEILIECTBO Wroro 2
9 B3aumMmonelicTBue [ToaroroBka k mpakThye- 2 TIK-2 Homamaee 3aganue, OT-
CBEPXKOPOTKHUX CKHMM 3aHSTUSAM, CEMHHA- 4eT 1o 1JabopaTopHOil pa-
HMITYJIbCOB C BEUIECTBOM | paM 6ote

OdopmieHre 0T4ETOB IO 2

J1abopaTOpHBIM paboTam

Utoro 4
Hroro 3a cemectp 36
Hroro 36

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCIIEBA€MOCTHU CTYACHTOB

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

. o MaxkcuMaJIbHBIN
o MakcuMaLHBIN MakcuMaLHEBIN
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
10
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7 cemecTp
BeicTynenue (noknan) Ha 10 10 10 30
3aHATUU
Homaninee 3aganue 10 10 10 30
Koncnekr camonoaroros- 4 4 4 12
KH
Omnpoc Ha 3aHATHIX 2 4 4 10
OtyeTt no nabopaTopHoO 6 6 6 18
pabote
Hroro makcumyM 3a nepu- 32 34 34 100
on
Hapacrarommm urorom 32 66 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11. 2 — IepecueT 0anioB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

banel Ha 1aTy KOHTPOIBHON TOYKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIHLe
11.3.
Tabmuua 11. 3 —IlepecueT cymMmmbl 6AJJIOB B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe 1 MHPOPMALMOHHOE 00ecredeHrne JUCHMIITIMHbI

12.1. OcHoBHas JUTEpaTypa
1. Omnruka : Yue6Hoe mocobue st By3oB / I. C. Jlanacoepr. - M. : ®usmariurt, 2006. - 848 c.
(maymmune B 6ubmmotexe TYCYP - 30 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. BsaumopneiicTBHE ONTHUECKOTO M3ITy4eHHs ¢ BemecTBoM: yueOHoe mocobue / I1. I1. Teiixo. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubaunoreke TYCVYP - 89 5k3.)
2. Spus A., Ox II. OnTuueckue BoiHbl B Kpuctamwiax. - M.: Mup, 1987. — 616 c. (nanuuue B
ounbmmoreke TYCVYP - 5 3k3.)
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3. lllen W.P. ITpunnumns! HenuHelHOM onTuku. — M.: Hayka, 1989. — 557 c¢. (manuumne B 6ubmo-
teke TYCVYP - 4 3x3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUH

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. DddeKkTuBHOCTh TeHEpaMi BTOPO TApMOHUKH OTPAaHUYEHHBIMU ITydyKaMu cBeTa: Meronuye-
CKHE yKazaHus K jJadopatopHbiM padboram / ['efiko II. I1. - 2012. 19 c. [DnexkrpoHHBIA pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, nara obpamenus: 16.03.2017.

2. MogaenupoBaHue napaMeTpUUeCKOM reHepali CBETa B cpeflax C KBaJIPaTUYHON HEITMHEWHO-
CTBIO : Meromuieckue ykazanus K JadoparopusiM padortam / ['eiiko I1. I1. - 2012. 14 c. [DneKTpOHHBIIA
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/1351, nara obpamenus: 16.03.2017.

3. MogenupoBanue pacpoOCTPaHEHHs CBETOBBIX ITYYKOB B HEJIMHEUHBIX cpeniax: MeToaudyeckue
yKkazaHus K jgaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DnexTponnsiii pecypc] - Pexxum gocry-
na: https://edu.tusur.ru/publications/1352, nata obpamenus: 16.03.2017.

4. B3zaumopeilcTBHE ONTUYECKOrO M3JIyUYEHHUS C BEIIECTBOM: MeToanyeckue yKa3aHus Mo caMo-
crositenbHON pabote / Teiiko II. I1. - 2012. 19 c. [DnekrpoHHbIi pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1348, nara o6pamenus: 16.03.2017.

5. B3saumonencTBHe ONTUYECKOIO U3JIy4EeHMs C BEECTBOM: MeToqn4ecKue yKa3aHus K IIPaKTH -
YECKHUM 3aHITHAM sl CTyAeHTOB HanpasieHus 210100.62 — "Dnexkrponuka u HaHodaekTporuka" / lep-
ouna B. B., llanmapor C. M. - 2014. 16 c. [Onexrponusii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, nara o6pamenus: 16.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHUE ITOCOOHS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 4YKCa WHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue
1. OOpa3oBarenbHBIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MaTepuajibHO-TEXHHYECKOE o0ecredeHue TN CHUNINHbI
13.1. O61mue TpedOBaHNS K MATePHATbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CIUTITTHHbI

13.1.1. MaTrepuabHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISI M IPOMEXKYTOUHOM aTTecTallui UCIOJIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
HaIIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIHUILIHHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE O0ecTedeHue Il MPAKTHYECKUX 3aHATHIi
Jiist mpoBeieHus] MPAaKTUIECKUX (CEMUHAPCKUX ) 3aHITHH UCTIONB3YeTCs yueOHas ayuTOpHsl, pac-
noyioxkeHHast o aapecy 634034, Tomckas o61acth, T. Tomck, Bepmauna yimuna, a. 74. CoctaB 06opyio-
BaHMs: YueOHas mebenb; Jlocka MarHuTHO-MapKepHas - 1 mt. iMeeTcst moMemeH st IIsl XpaHEeHUs U TIpo -
(GUITaKTHYECKOro 00CTYKUBAHUS YIeOHOTO 000PYIOBAHHMS.

13.1.3. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHne 1JIs J1adopaTopHbIX pador
ZIJ'ISI IIPOBCACHUA na6opaT0pH1>1x 3aHATHI HCIIOJIB3YCTCA yT—Ie6HO-I/ICCJ'IeJIOBaTeJ'II)CKa$I BBIYMCIIN-
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TeJIbHAs JIabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, T. Tomck, Beprmnuna ynu-
ua, 1. 74, ayn. 111.

13.1.4. MaTepuaJibHO-TEXHUYECKOe o0ecredeHue VI CAMOCTOATEIbHOH PadoThl
st camocTodTeabHON paboThl UCMONB3yeTCs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc), pac-
noyiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmnuna, 74, 1 atax, aya. 111. CocraB 060opynoBaHus:
yaeOHas Mebenb; komnbioTepsl kiaacca He Hibke [I9BM INTEL Celeron D336 2.81Tw. - 4 miT.; KOMIbIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oOecneunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe oOecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenne nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCIONIb30BAHUEM CPEICTB 00ydeHUs
00I1Iero 1 CrenuaIbHOTO Ha3HAYCHHMS.

[Ipu 00y4eHUH CTY/ICHTOB ¢ HAPYLIEHUAMHM CJIyXa MPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITU-
BalOIIEH amnmaparypbl, MyJIbTUMEIUWHBIX CPEACTB U APYIHMX TEXHUYECKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUILHOU cHCTe-
MBI OOY4YeHHUsI JAJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMbI. YueOHas ayau-
TOpHUsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HapYIICHUEM CiIyXa, 000pylIoBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON JOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu oOyueHnn CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIB30BAaHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH MOMOIIU BUICOYBEIUYUTENCH IJIs1 yIAIICHHOTO ITPOCMOTpa.

[Tpu 0O0y4eHUU CTYICHTOB ¢ HAPYUIEHMSAMH ONOPHO-ABUraTeIbHOIO ANNAPATA UCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOJA MH(OpPMAIMK U JPyrue TEXHUYECKHUE CPEICTBA IMpHUEMa/TIepeaadn
yaeOHOM MH(pOpMAUU B JOCTYIMHBIX (opMax A CTYICHTOB C HapYyHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIHHOM CHUCTEMBbI 0OYUEHUS TS JIFO/IEH ¢ MHBAJTUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIE TPeOOBaHMA K (JOHTY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1alluu
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJBHBIC 3aAaHWsA, UCIIOJIB3YEMBIC IS OLICHKU C(l)Op-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUIEHHBIX 32 JUCUUILIMHON KOMMETEHIMH MpU MPOBEACHUU TEKYUIEH,
MIPOMEKYTOYHOM aTTECTAIUH 110 AUCITUTUIMHE MPUBEICH B MPUIIOKEHUH K pabodeit mporpaMme.

14.2 TpeOoBanus K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbA
JI71st CTyA€HTOB C MHBAJMAHOCTBIO MPETYCMOTPEHBI AOMOIHUTENbHbIE OLIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX yKa3aH B TalnuIe.

Taboauua 14 — JlonoJHUTEIbHBbIE CPEACTBA OLICHUBAHUS /IJISl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

BI/I,Z[H JOITOJTHUTCIBHBIX OLICHOYHBIX cI)OprI KOHTPOJIA U OLICHKHU

Kareropuu ctyneHToB
CPEJICTB pe3ynbTaToB 00y4eHuUs

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

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3auety, | IIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIpOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusmMu Perienue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K METOJaMH
anrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMM, UCXOJS U3 COCTOSIHUS
MOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU
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14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPIONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMs Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IIpeIycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBiIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMau B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS
UHpOpPMaIUH:

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HeoOxoaMMOCTH /17151 00YYAIOIIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHUSI PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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1. BBenenue

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

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

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

Kon 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

CornacoBaHa Ha noptane Ne 17265

16



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

* [lpaktuueckue 3aHs-
THS;

» JlaGopatopHble pabo-
TBI;

o Jlexnum;

» CamocrosTenbHas pa-
oora;

* IlpakTHueckue 3aHs-
THS;

 JlaGopatopHblie pabo-
TBI;

* Jlekummy;

» CamocrosiTenpHas pa-
oora;

» JlaGopartopHbie pado-
TBI;

* CamocrosTensHas pa-
OorTa;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Oryer mo naboparop-
HOH pabore;

* JlomalHee 3aaHue;
* Onpoc Ha 3aHATHUSX;
* Brictymuienue

* Ortuer no naboparop-
HOM pabore;

» JlomarnHee 3a/1aHue;
* Omnpoc Ha 3aHATHSIX;
* BelicTymienue

* Ortuer o naboparop-
HOH pabore;

* JlomalHee 3agaHue;
* Brictymuienue
(mokmnam) Ha 3aHSATUM;
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(moka) Ha 3aHATHH,
e KoHCIEKT cCaMOIIOATr0-
TOBKY,

(moknan) Ha 3aHATHH,
* KoHcIekT caMoIoaro-
TOBKU;

e 3aver;

e 3auer; * 3auer;
DopMynupoBKa TMOKa3aTeNeld U KPUTEPUEB OICHUBAHUS JaHHOW KOMIIETCHIIMU MPUBEACHA B Ta-
omure 4.
Tabmuua 4 — Iloka3arenu U KpUTEpHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
CocraB 3HaTh YMeTh Binaners
OTin4HO * OGnamaer axTuye- * CTPOWTH MaTeMaTu4e- | * COBPEMEHHBIMHU ITOJIXO-

(BBICOKUIT YPOBEHbD)

CKHMHU U TEOPETHUYECKHU-
MU 3HAHUSMHU O MEXaHHU3-
Max ITOIJIOIICHUS CBETa U
nepeiauu SHEPTUH;

* oOsamaer paKTUYECKU-
MU ¥ TEOPETUIECKUMU
3HAHUSMH O 3aKOHOMEP-
HOCTSIX HarpeBa u ja3ep-
HOTO pa3pyIICHUS MTOTJIO-
HIAFOIIUX MAaTEePHAJIOB;;

* oOsamaeTr GaKTUUECKHU-
MU ¥ TEOPETUIECKUMU
3HAHHUSIMHU O MEXaHU3Max
ONTUYECKOro Mpo0ost
MIPO3PAYHBIX CPE/.;

CKUe U (PU3NYECKUe MO-
JIEJTM TIPOIIECCOB B3aUMO-
JICUCTBHUS CBETOBBLIX BOJIH
C BEIIECTBOM C TIOCJICTY-
IOIUM MPUMEHEHHEM
ATUX MOJEJIEH 11 pa3pa-
OOTKHU U UCCIICIOBAHMI
YCTPOUCTB (POTOHUKH.

JlaMy ¥ METOAMKAMHU I10-
CTPOCHHS MaTeMaTuye-
CKUX U PU3UYECKUX MO-
JleTIer IPOIECCOB B3au-
MOJCHCTBHS CBETOBBIX
BOJIH C BEIIECTBOM C I10-
CJIeIYIOLUM MMPUMEHEHHU-
€M DTUX MOJEIIEN I
pa3paboTKu U HCCIeI0Ba-
HUN yCTPOUCTB (POTOHU-
KM;;

Xoporo (6a30BbIi

* 3HaeT NPUHLMIIBL,IPO-

¢ CTpPOMTH MaT€MaTHYC-

¢ COBPEMEHHBIMH ITIOAXO-

CBETa U Mepeaayu YHep-
THH;

e (OOmamaeT 0a30BEIMHU
0oOILIMMH 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX HarpeBa
Y J1a3€pHOTO pa3pyIICHUs
MOTJIONIAIONINX MaTepra-
JIOB;;

BBIX BOJIH C BEIICCTBOM,

ypOBeHB) LIECCHI, OOIIHE TTIOHSATHSA O | CKHUE U (1)I/ISI/I‘ICCKI/IC MO- JaMyd 1 METOJUKAMHU I10-
MeEXaHU3MaXx MOITIOIIEHNSA | AEIU IPOLIECCOB B3aUMO- | CTPOCHHUS MaTeMaTH4e-
CBETa U Iepeayu dHep- JIEHCTBHSI CBETOBBIX BOJIH | CKUX M (PU3HYECKUX MO-
Uy, C BEILIECTBOM C IOCIENY- | AEJEH IPOLECCOB B3au-
* 3HACT NPUHIUIBLIPO- | IOIMM IPUMEHEHUEM MOJICHICTBHS CBETOBBIX
1IE€CCHI, 06]_]_[1/1e IIOHATUA O | ITHUX MO,Z[GJIGﬁ JJIs1 UCCJIC- | BOJIH C BEIICCTBOM,,
3aKOHOMEPHOCTSX Harpe- | IOBaHUIA;;
Ba U JIa3€pPHOI0 pa3pylie-
HHUS IMOIJIOIAOMIMX Ma-
TEpHUATIOB;;
* 3HAET MPUHIIUIIBLIIPO-
LIECCHI, 00II1E OHATHS O
MEXaHU3MaX OITUYECKO-
ro IPo0Os MPO3pPaAYHBIX
cpen.;
VnosnerBoputenbH | © OOmamaet 6a30BBIMHU * CTPOHUTH MaTeMaTu4e- * METOAUKaMU IIOCTpPOE-
o (HOpOFOBBIP'I OOIMMH 3HAHUAMHU O M€E- | CKHE MOJIEIIH IIPOILECCOB HUA MaTEMATHYECKUX U
ypOBeHB) XaHHU3Max MOTJIOIICHUA B3aUMOJEHUCTBUS CBETO- (l)I/ISI/I‘{eCKI/IX MoJeiaei

MIPOLIECCOB B3aUMOEH-
CTBHUSI CBETOBBIX BOJIH C
BEILIECTBOM;;
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Tabmuna 5 — Dramsl

2.2 Komnerennus IK-2
ITK-2: cniocoOHOCTRIO apTyMEHTUPOBAHHO BHIOMpATh U PEaM30BBIBATH HA MPaKTUKE dPPEKTUB-
HYI0 METOJIMKY SKCIEPHUMEHTAIBLHOTO HWCCIICOBAHUS TMAapPaMETPOB U XaPAKTEPUCTUK MPHOOPOB, CXEM,
YCTPOICTB M YCTAHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKU PA3IMYHOT0 (PYHKIIMOHATLHOTO HA3HAYECHHUS.
Juist opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHI[MH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS IpeN-
CTaBJICHBI B Ta0nHIIE 5.
OPMHUPOBaHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEAICTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanerts

CopepxaHnue 3Ta-
OB

MeTobl 00paboTKU U aHa-
nu3a MHOOPMAINH B ypaB-
HEHUAX C YaCTHbBIMU
IPOU3BOTHBIMH TIPUMEHH-
TEJBHO K IPOIIeccaM B3au-
MOJICHICTBUS OITUYECKOTO
U3JTy4EHUS C BEIIECTBOM;
3HATh METO/BI MaTEMaTH-
YECKOro aHaJIN3a MOCTaB-
JICHHOH 3aJ1a4u uccieo-
BaHUH B IIPOLIECCAX B3au-
MOJICHICTBUS OTHYECKOTO
U3JTy4EHUS C BEIIECTBOM

MOJIEJIMPOBATh peajbHbIe
MPOLECChl B3aUMOICH-
CTBUS ONTUYECKOTO U3IY-
YEeHHUS C BEIIECTBOM KaK
KpaeBbl€ 3a/1a4M JIJIsl ypaB-
HEHUI B YACTHBIX MIPOU3-

BOJHBIX; YMCTb IMNCATh Ma-
KPOCBHI JUIsl CAMOCTOSITEIIb-
HO pa3pabOTaHHBIX HPO-
I'PaMMHBIX [IPOJYKTOB

METOJJaMH PEILIEHUs ypaB-
HEHUU B YAaCTHBIX MIPOU3-
BOJIHBIX JJIs1 TEOPETHYE-
CKHX U IPAKTUYECKHX 32a-
Jlau C UCIIOJIb30BaHUEM
UH(GOPMAITMOHHBIX,
KOMITbIOTEPHBIX TEXHOJIO-
TUil; BJIaJ€Th CTAH1aPTHBI-
MU [IaK€TaMH aBTOMaTH3H-
POBaHHOT'O MPOEKTUPOBA-
HUS.

Bunwl 3ansatuit

* IlpakTnueckue 3aHs-
THUS;

» JlabGopaTtopHsie pabo-
THI;

o Jleknum;

* CamocrosTenbHas pa-
ooTa;

* [IpakTrueckue 3aHs-
THUS;

» JlabGopaTtopHbie pado-
THI;

o Jlexnnuy;

» CamocTosiTenbHas pa-
oora;

 JlaGoparopHsie pabo-
THI;

* CamocTodrenbHas pa-
0oTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HOU pabore;

* JlomalHee 3aaHuE;

* Ompoc Ha 3aHATHSIX;

* Koncnekr camonoaro-

* OrtueTt no nabopatop-
HOU pabore;

» JlomariHee 3a/1aHue;

* Omnpoc Ha 3aHATHSIX;

* KoHCIEKT camMoIoaro-

* Oruer no aboparop-
HOH pabore;

* JlomalHee 3agaHue;
e 3auer;

TOBKU; TOBKU;
e 3auer; * 3auer;
@opMyIMpOBKa MOKa3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIIMU NpPUBEJCHA B Ta-
omute 6.
Tabmuua 6 — Ilokazarenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Coctasn 3HaTH YMmeTh Bnanets
OTin4yHO * 3HATh METOJBI MaTEMa- | * YMETb MOJAEIUPOBATH * CcBOOOJHO ¥ TBOPYECKH

(BBICOKMIA YPOBEHB)

TUYECKOTO MOJIEIINPOBA-
HUSl, 00pabOTKU U aHAIIU-
3a HHPOPMALIUH B YpaB-
HEHUSIX C YaCTHBIMH
IIPOM3BOAHBIMU NPH OIHU-
CaHMHM IPOIIECCOB B3au-
MOJIEHICTBUS ONITUYECKO-
T'O U3JIy4€HUs C Bellle-
CTBOM;;

* 3HATh METO/bl MaTeMa-

pa3IUYHBIE MPOIECCHI
B3aUMOJIEMCTBHUS OIITHYE-
CKOr'0 M3J1y4Y€HUs C Belle-
CTBOM Kak KpaeBbI€ 3a/1a-
YU /17151 ypaBHEHUH B
YaCTHBIX MTPOU3BOIHBIX;;
* yMETh NHCaThb MaKpo-
Chl M OCYILIECTBIISITH B3a-
UMOCBSI3b (DAMITOB IS
CaMOCTOSITENIbHO pa3pa-

peniats ypaBHEHUS B
YaCTHBIX MTPOU3BOTHBIX
JUTSE TEOPETUIECKUX U
MIPAKTHYECKHX 33]1a4 C
[IMPOKUM HCTIOTH30BAHU-
€M CTaHJIaPTHBIX U TIPO-
JBUHYTHIX KOMITBIOTEP-
HBIX TEXHOJIOTHH;;

* CBOOOHO M YBEPEHHO
BJIQJIETh CTAHIAPTHBIMU H
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THYECKOT0 aHaJIN3a Io-
CTaBJICHHOM 3a7a41 HC-
CJICIOBAaHUM MPH OTIHCa-
HUU TIPOIIECCOB B3aHMO-
JIENCTBUSA ONITHYECKOTO
U3JIYYEHHS C BEIIECTBOM;

2

OOTaHHBIX MPOIPAMMHBIX
IIPOJYKTOB; ;

MPOABUHYTHIMHU IIPO-
IPaMMHBIMH ITaKeTaMU
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMUS;;

Xoporio (6a30BbIi

* 3HATh METOJBI 00pa-

®* YMCTb MOACINPOBATH

¢ BJIaJCTh METOAAMH PEC-

YaCTHBIMU MPOU3BOIHBI-
MH;;

* 3HATh METOJBI MaTeMa-
THYECKOI'0 aHaIn3a 110~
CTaBJICHHOM 3a7a41 HC-
CJIEIOBAaHUI MPHU OIHUcCa-
HUH MPOLIECCOB B3aUMO-
e CTBUSA ONTHYECKOTO
M3JIyYEHHUS C Belle-
CTBOM;;

CKOI'0 U3JIy4YEHHUS C Belle-
CTBOM, IIPE/ICTABJICHHBIC
KaK KpaeBbl€ 3aJ1au JUIst
YpaBHEHUI B YaCTHBIX
MIPOU3BO/IHBIX.;

YPOBEHbB) OOTKH M aHalM3a HHPOP- | TUITOBBIC MPOIECCHl B3aKW-| IICHUS YPaBHEHUH B
Maluy B ypaBHEHUSIX C MOJCHCTBUS OIITHUECCKO- YaCTHBIX IIPOU3BOJTHBIX
YaCTHBIMHU IIPOU3BOJHBI- I'0 U3JIy4YEHHUS C Belle- JJI1 TEOPETUICCKUX U
MU IIPU OIIMCAHUU IIPO- CTBOM KaK KpaeBhI€ 3a4a- | IIPAKTUYCCKUX 3a7a4 C
IIECCOB B3aNMOJICHCTBUS Yy JJIs1 ypaBHEHUM B HCIOJIL30BAHUEM CTaH-
ONTHUYCCKOI'O U3IIy4CHUS YACTHBIX POU3BOJAHBIX;; | JapTHBIX KOMIBIOTEPHBIX
C BEIIIECTBOM;; * yMETbhb IHUCATb MaKpo- TEXHOJIOTHH;;
¢ 3HATh MCTOJBI MAaTEMA- | ChI IJI9 CAMOCTOSITEIBHO ¢ YBCPECHHO BJIAICTH
TUYECKOI'0 aHaJik3a mo- pa3pabOTaHHBIX MPO- CTaHJApPTHBLIMHU ITaKETaMU
CTaBJICHHOM 3a1aun HC- I'PaMMHBIX IIPOAYKTOB,; ; aBTOMAaTHU3UPOBAHHOT'O
CJIEJOBAaHUI MPU OIHUCA- IPOCKTUPOBAHUA ;;
HUU IIPOIIECCOB B3aNMO-
JIEHUCTBHUS ONTUYCCKOIO
HU3JIy4YE€HU C BEIIe-
CTBOM;,

YIOBIETBOPUTEBH | * 3HATh METOMBI 00pa- * YMETh MOJCIHPOBATH * 1107 HAOIIOAEHUEM

o (HOPOFOBHfI OOTKH U aHaIn3a I/IH(bop- pcanbHBIC MIPOLECCHI B3a- | BJIAACTh METOJAaMHU PEIIIC-

YPOBEHB) Malluu B YpaBHEHHUSX C AMOJICHCTBUS OIITHYE- HUS YpaBHEHU B 4acT-

HBIX MPOU3BOAHBIX IS
MPAKTUYECKUX 3a/1a4 C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIO-
TH;;

* BJAJETh CTAH/IAPTHBI-
MH ITaKeTaM{ aBTOMAaTH-
3UPOBAHHOIO MPOEKTUPO-
BaHHA ;;

I10JIA.

3 TunoBble KOHTPOJILHBIE 32 IaHUSA

Jlis peanu3anuy BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJIHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHON IIPOTPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 Bonpochbl HA cAMONIOATOTOBKY

— Bpemennas u npoctpaHcTBeHHas qucnepcuu PacripocTpaHeHHe CBETOBOIO MMIYJIbCa B JIUC-
neprupyomieit cpeae. Paccesnue cBera HaBenenHast aHM30TPONUS: JIEKTPO- U MArHUTOONTHYECKHUE I~
ekl OTpaxkeHne cBeTa OT MOBEPXHOCTU MeTajla. YpaBHEHUS Ui aMIUINTYJA CBA3aHHBIX BOJH. Cka-
JSIpHBIE YKOpPOUEHHBIE ypaBHeHUs [IpuOakeHns 3alaHHON WHTEHCUBHOCTHU U 3a1aHHoro noist Camodo-
KycHpoBKa cBeTa. Pu3nyeckue MpUHIUIIBI JIa3epHOr0 TEPMOSIEPHOTO cuHTe3a. CBEpXCUIIbHBIE CBETOBBIE

3.2 TemMbl JOMALIHUX 3aJAHUKA
— VYpaBHenuss Makcsemia. Bektop nonsipuzauun. OCHOBHOE MaTepualibHOE ypaBHeHue. Hemu-
HelHas MosipU3anus B BOJHOBOM ypaBHeHWHU. OnrTudeckas aHHU30TPONHS U OCHOBHBIE 3(D(eKTh KpH-
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ctajioonTuku. CTpyKTypa CBETOBOI BOJIHBI B aHM30TPOIIHOM KpHcCTajuie. MIHTerpansl ABM>KEHUS JUIs Te-
HEpaluu BTOPOM rapMoHHWKHU. [IpuOmmkeHus 3aJaHHON WHTEHCUBHOCTU W 3alaHHOTO Toisa ['eHneparus
cymMMapHO# yacToThl. [loBbImeHre YacTOThl BBepX (ankoHBepcus). Ilapamerpuueckoe ycunenue. CBepx-
CUJIbHBIE CBETOBBIE 1oJiA. CUMMETpHS KPUCTAJLIOB.

3.3 TeMbl OIPOCOB HA 3AHATHAX
— VYpaBHenust Makcsemna. Bektop nomspusanuu. OCHOBHOE MaTepuallbHOE ypaBHEHHE. Pacpo-
CTpaHEHHE CBETOBOTO UMIYJbCa B AUCHEpTHpYroliei cpeae. @opmyinsl Openens. JJBoitHOE TydenpesioM-
JICHHE CBETAa Ha I'PAHULIE C aHU30TPONHOM cpenoi. MIHTerpansl 1BUKEHUS Ui T€HEpaluu BTOPOU rapmo-
Hukd. ['enepanus cymmapHoit yactotel. [lapamerpuueckoe ycunenue. [lapamerpuueckas renepanus. Or-
TUYECKHMI HarpeB noryonaroei cpenpl. KBaapatnaHo- 1 KyOMUHO HENWHEHHbIE KPUCTAILIBI.

3.4 TemMbl 10KJIA10B
— Onruyeckast aHU30TPONHS U OCHOBHBIE A(PPEKTH KpucTAIIooNTUKUA. CTPyKTypa CBETOBOM
BOJIHBI B aHW30TPONHOM KpucTayie. HaBeaeHHas aHU30TPONMS: 3JEKTPO- U MarHUTOONTHYECKHE dPPek-
Tbl OTpa’k€HUE U MPEJIOMIIEHHE CBETa Ha IpaHMIE paszzena cpeld. ONTUYecKuil HarpeB MOMIONMIAOLIEH
cpenpl. JlazepHslil oTxur nosnynpoonHuKoB. HoBble TexHomoruu Oaszupyromuecs Ha (PEeMTOCEKYHTHBIX
HMITYJIbCax. HepCHeKTI/IBI)I I/ICC.Hel[OBaHI/Iﬁ B33,HMOL[GIZCTBH$I q)eMTOCCKYHI[HBIX HUMITYJIbCOB C BECUICCTBOM.

3.5 Tembl 1a00paTOPHBIX padoT
— D¢ pexTUBHOCTh TeHepalii BTOPOI FTapMOHUKH OTPaHUYEHHBIMU ITy4YKaMHU CBETa
— MopenupoBanue napamMeTpUUECKON IeHepaluu CBETa B CpeAax C KBAaJpPaTUYHON HEIUHEHUHO-
CTBIO
— MogenupoBaHue paclpoCTpaHEHHs CBETOBBIX IIyYKOB B ONITUYECKH HEOIHOPOIHBIX Cpefax
— MopgenupoBanue paclpoCTPAHEHHUS CBETOBBIX IIyUYKOB B HEJIMHEHUHBIX Cpefax

3.6 3auér
— VYpaBHenus Makcsemia. Bektop nomspuzannu. OCHOBHOE MaTepualibHOE ypaBHeHHMe. Hemu-
HelHas MoJIsipu3alisl B BOJHOBOM ypaBHeHUHU. OTpaskeHUE U IMPEJIOMIIEHHE CBETa Ha TpaHMIIEe pasfena
cpen. @opmyner Openens. Dpdexr bprocrepa. DpdexTrBHBIC HEMTUHEITHBIE KOXPDUITUSHTHI, BOJIHOBAS
pacctporika. IHTerpansl ABMKEHUS 1J1sl TEHEPAIMK BTOPOM TapMOHMKHU. [ eHepalusi CcyMMapHOW YaCTOTHI.
[Tapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. Pu3nyeckue IPUHLHUIIBI Ja3€pHOr0 TEPMO-
AJIEPHOTO CUHTE3A.

4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs UCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuabl, ONpeaeistonIie MPoLueaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO II.
12 paGoueii mporpamMmel.

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

4.2. JlonosHUTEIbHAS JJUTEpPaTypa
1. B3saumonelicTBHE ONTHYECKOTO M3Iy4YeHHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubauoreke TYCVYP - 89 5k3.)
2. Spus A., FOx II. OnTuyeckue BOJMHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmotexe TYCVYP - 5 3x3.)
3. Ien W.P. [Ipunnumner HenuHeiHOM ontuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHEe TOCOOH S
1. DddekTuBHOCTh TeHepali BTOPO TaApMOHUKH OTPaHUYEHHBIMU MTyYKaMu cBeTa: Meronuye-
CKHe yKazaHus K jJadopatopHbiM padotam / ['efiko II. I1. - 2012. 19 c. [DnexkTpoHHBIN pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, cBoO6OAHBII.
2. MogenupoBaHue napaMeTpUUECKOM IeHepali CBETA B Cpellax C KBAIPATUYHON HEITMHEWHO-
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cThiO : Meroauueckue ykazaHus K jabopatopueiM pabdoram / [eiiko I1. I1. - 2012. 14 c. [DnexkTpoHHbII
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoGoaHBI.

3. MopenupoBaHue pacpoCTPaHEHUsI CBETOBBIX ITYYKOB B HEIMHEHHBIX cpenax: MeTtonuueckue
yKkazaHus K jgaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DaexTponnsiii pecypc] - Pexxum gocry-
na: https://edu.tusur.ru/publications/1352, cBoGOAHBIA.

4. B3auMOJEHCTBUE ONTHUYECKOrO M3JyYEHHUs C BEIIECTBOM: MeTonuuecKkne yKazaHus Mo camo-
crositenbHON pabote / Teiiko II. I1. - 2012. 19 c. [DnekrpoHHbIi pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/1348, cBOOOTHBIA.

5. B3saumonencTBHE ONTUYECKOIO U3JIy4EeHMs C BEMECTBOM: MeToIM4eCcKue yKa3aHus K IIPaKTH -
YECKHUM 3aHATHAM IS cTyaeHToB Hanpasienus 210100.62 — "DnekTponuka u HaHodmekTponuka" / Ilep-
o6una B. B., Illangapos C. M. - 2014. 16 c. [DnekrponHslii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, cBOOOTHBIHA.

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